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1 IInanupyemble pe3yJbTaThl 00y4eHUs M0 TUCHHILIMHE (MOAYJII0),
COOTHeCeHHBIE ¢ Pe3yJibTaTaAMM OCBOeHHsI 00pa3oBaTeIbHONH MPOrpaMMbl

Hucuunnuna I'enemuueckana unycenepus B COOTBETCTBUU C TPEOOBAHUSMU
®I'OC BO wu c yuerom IIOOII (npu HanuuuMu) HampasieHa Ha (HOpPMUpPOBaHUE
CIEYIOIMX KOMIIETCHIIAM:

Tabnuua 1. CBs3b pe3yabTaToB 00y4YEeHHS C IPUOOPETAEMBIMU KOMIIETEHIIUSIMHU

Kom n Ko n HanmMeHoBaHME 3armiaHupOBaHHBIC PE3YIBTATH O0yUCHUS
HauMEHOBaHUE WHIMKATOpa
KOMITETEHITUH TOCTHIKEHUS
KOMITETECHITUHT
IIK-3.  Cnocoben | UIIK-3.1 3HATh: - OCHOB8blL KOHCMPYUPOBAHUS — HOBbIX
paspabamuieams | [lemoncmpupyem UWMAMMOB-NPOOYYEHMO8 OUONI0CUYECKU AKMUBHBIX
NpeonodiCeHuss  No | HaBblKU  paspabomKu | eewjecms, -  HAYYHble  OCHOBbL  HOBEUULUX
COBEPULEHCMBOBAH | NPEOTIOHCEeHUL no | buomexHono2ull, OCHOBAHHLIX HA  NPUMEHEeHUU
uro onmumuzayuy nonyasayuil MUKPOOHDIX, HCUBOMHBIX u
OuomexHono2uu ¢ | OUOMEXHONOSUYECKUX | pACTUMENbHbIX KIemoK, NOYYEeHHbIX
UCNONIbL308AHUEM npoyeccos U | CeNeKYyUOHHbIMU U 2eHeMUYeCKUMU Memooamu, -
MUKPOOUONIO2UYECK | YNPABLEHUIO NPUHYUNBI KOHCMPYUPOBAHUSL ouonrocuyecku
020 cuHmesa U | 8bINYCKOM AKMUBHBIX 8eUecms ¢ 3a0aHHbIMU C8OUCMBAMU
ouompancgopmay | buomexnonrocuueckor | yMeTb: - UCHOIb308AMb MemoOobl pabomvl ¢
uu npooyKyuu nrazmuoamu  u - pecmpuxkmazamu.  Memoovl
MUKPOOP2AHUZMO8, mpancghopmayuu. Memoovwl evideneHus u demekyuu
KIIEMOYHbIX JIHK;
KyIbmyp BJIA/IETh: - Memooamu celekyuu, Moouhukayuu u
HCUBOMHBLX u KOHCMPYUPOBAHUSL ~ JICUBLIX — cucmem U UX
pacmenuii KOMNOHEHmMo8 Kaxk 00bekmos  OesmeibHOCmu
buomexuonocuu, - npuemMamu U - Memooamu
beszonacHou pabomuol c COCOUHEHUAMU,

obnaoarowuMu GuU3UOI0SULECKOU AKMUBHOCMbIO, U
KYAbMYpamu OUONI02UYECKUX A2eHMOE.

2. MecTo 1MCUMILIMHBI (MOYJIf1) B CTPYKTYype 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuunnmaa

TI'enemuueckan

UHJICeHepuUn OTHOCHUTCA K 4acCTu,

dbopMupyemoii yaacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH.
JlanHasi DUCHUIUIMHA OMHUPAETCs Ha Kypchl AUCHUIUIMH «COBpEMEHHBIE
mpoOIeMbl OMOTEXHOJIOTHIY, «MUKPOOMOTEXHOJIOTHSY, «MeToabl aHATHTHIECKOTO

KOHTPOJIS»,

«OCHOBHBIE

IMPUHOUIIBI

IMpoOU3BOACTBA OHMOTEXHOIOTHYSCKUX

MpemnapaToB» M SBISETCS OCHOBOW IS TOCIEIYIOMIETO BHIOOPA TEMBI BBITYCKHOM
KBAUTH(PUKAIIMOHHOM pabOTHI.

3. Conepxxanue IMCHUIJINHBI (MOXYJIs1)

PacnpeneneHI/Ie qacCcoB II0 TCMaM M BHIaM 3aHATUN npcacCTaBIACTCA B Ta6n1/1ue

2:




Ta6numa 2. Ounas popma

KonunuecTBo yacos dopmupye
No Bun Camocrt | Bcero -MBbIC
I /;1 HaumenoBanue pas3zieiioB u Tem Jleknu | 3aHATH . o KOMIIe-
u(JI) | a(II3) | paGora | Teme TCHIIUU
(CP) (OK, TIK)
1 2 3 4 5 6 7
Cemectp Ne 3
1. | BBenenne
1.1 | 'eneTnueckast MHXKEHEPUS: TIPEAMET,
NN U 33/1a41 2 4 6
2. | MeToabl reHeTHYeCKOii HHXKEHEPUH
2.1 | ®epMeHTH TeHHOH HH)KEHEPUH 2 4 2 8
2.2 | Metoapt KOHCTPYMPOBAHUS
L 2 4 2 8
rubpunueix JJHK in vitro
2.3 | KnmonupoBanue TEHOB — CTpaTerus 9 4 3 9
TCHHOW WH)KCHEPUHU
2.4 | Metonpt pacimudpoBKu
HYKJICOTHJHON TOCJIE0BATEIbHOCTH 2 6 3 11
JTHK
2.5 | IHK-texHomorun —  TPUKIATHOE
UCIIOJIb30BAHNE  T€HHOUHXEHEPHBIX 3 6 3 12
MaHUTYJISIIUANA
2.6 | TpaHncreHHBIC OPTaHU3MBI 2 4 6
3. | 'eneTnueckasi HHKEHEPHUs1 MUKPOOPIraHU3MOB
3.1 | Bekropnas cucremMa
rPaMOTPHUIIATEITLHOM OaxTepun 2 4 2 8
Escherichia coli
3.2 | I'eHHO-UHKEHEPHAS cucreMa I1K-3
TPaMIIOJIOKHUTEIIBHBIX OaKTepuil poaa 3 6 2 11
Bacillus
3.3 | KiionupoBanue AYKapUOTHYECKHUX 3 6 3 12
T€HOB B KJIETKAaX MPOKAPHOT
4. | I'eneTuveckasi HH;KeHEPHUs PACTEeHUI
4.1 | T'enernueckas HHKEHEPUs] 2 5 3 10
KJIETOK pacTEeHUI
4.2 | MeTogoI0orusa reHeTUYeCcKoi 2 5 5 9
WHXEHEPUU PaCTEHUN
4.3 KYJ'ILTI/IBE/I]C)OBaHI/IC KJIETOK M TKaHen 2 5 3 10
pacTeHuii
5. | leHeTnuyeckasi HHKEHEPHS *KMBOTHBIX
5.1 | Metoasl  co3AaHHUS ~ TPAHCTEHHBIX 2 5 3 10
YKUBOTHBIX
5.2 | 'enernueckas PEKOHCTPYKLIHS 3 5 5 11
KJIETOK >KMBOTHBIX
KonTtponsHas pabota 12 12
DK3aMeH 27 27
Hroro 34 74 72 180

VYyeOHass JEATENbHOCTh COCTOUT W3 JIEKIMM, NPAKTUYECKUX 3aHATHH,
CaMOCTOSITEIbHON U KOHTPOJIbHOM paOOTHI.



3.1.Conep:kaHue OTACIBHBIX PA3/1€JI0B H TEM

Pa3nen 1.BBenenue

Tema 1.1. I'enemuyeckas undicenepus: npeomem, yeau u 3a0aiu

I'eneTnueckas MHXKEHEPUS — pa3lell MOJIEKYJISIPHOM I'€HETUKH, CBA3AHHBIU C
LeJIeHANPaBICHHBIM CO3/JaHUEM HOBBIX KOMOMHAIIMM T'€HETUYECKOro Marepuaa.
Hcropuueckne NPEANOCBUIKM W OCHOBHBIE JIOCTMIKEHHUS, IPEIONPEACIUBIINE
BO3HUKHOBEHHUE M OBICTpOE pa3BUTHE NeHHOW MH¥)eHepuH. OCHOBHbBIE MPUHLUIIBI,
Ha KOTOpPBIX Oa3upyercs TEeHHO-MHXKEHEpHass TeXHOJorus. OCHOBHBIE ATalbl
pa3BuTUA reHHOW nH)KeHepur. CoBpeMEHHas CTpaTerus reHHol nHxkeHepun. Cxema
TUIUYHOTO 3KCHEPUMEHTa MO MOJYYEHUI0O U KIOHUPOBAHUIO PEKOMOMHAHTHBIX
monekyn JJHK. Mcnonp3oBaHne METONONOTMHA F€HHOM WHYKEHEPUM MPU PELICHUU
3a/lay  pa3nMuyHbIX oOjactedl Ouonoruu. ['eHHO-UH)KEHepHas OUOTEXHOJIOTHS.
Hcnonp30BaHne JOOCTMKEHUW TE€HHOW WHXXEHEPUM B CEIBCKOM XO35IMCTBE U
meauiHe. [Ipobnemsl 6e3onacuocT npu padore ¢ pekomOouHanTHeiMU JJHK 1 pu
CO3JaHMM TPAHCTEHHBIX OpPraHU3MOB. OTHUYECKHE NPOOJIEMBbl KIOHMPOBAHUS
KUBOTHBIX U YEJIOBEKA.

Pa3nen 2. MeToabl reHeTHYECKOI NHIKEHEPUH

Tema 2.1. Depmenmul 2eHHOU UHIICEHEPUU

JIHK — ocHOBHas 11e1€Basi MOJIEKyJia B T€HHO-UHXEHEPHBIX HCCIIETOBAHUSIX.
3akoHoMepHOCTH cTpoeHuss u cBoictBa [IHK. ®epMeHTHI, HCHOIB3yEeMBIE B
reHeTuyecko  umwkeHepun, Moaudumupyromue JHK.  Pecrpukiumonnbie
sHAOHYKIeas3bl. Kiaccudukanus u HoMeHKIaTypa pecTpukras. CrnenupuyHoCTb
pectpukTa3. Mcnonb3oBaHUE PECTPUKTA3 JJIsI KOHCTPYMPOBAHUS PEKOMOMHAHTHBIX
MOJIEKYJT IN Vitro. CaliThl peCTPUKIIMK KaK T€HETHYECKHE Mapkephl. Mcnonp3oBanue
pecTpukTa3 s (U3NYECKOro KapTUpOBaHMS, aHaimm3a noiauMmopdusma JIHK,
MTaMMOCTICIIM(PUICCKON XapaKTEPUCTUKU BUPYCOB W OaKTepuid, MACHTU(DHUKAIIUH
miasmua. JJHK- w PHK-muraszer dara T4. JJHK-momumepassl u3 pa3iuaHBIX
HUCTOYHHMKOB; UX cBoiicTBa n npumenenue. JJHK-monmumepasa I u3 E.coli. ®parment
Knenopa [AHK-mommmepaser 1. JIHK-monumepasza ¢ara T4. TepmocTaOuiabHbIE
JNHK-nmonmumepaspl.  OOpatuble  TpaHckpuntazsl  (PHK-3aBucumbie — JIHK-
nonmumepasbl). Tlomn (A)-mommmepasbl. Jle3okcupubonykieassl. Hykieaza Bal3l.
PuGonykiieassi. PuGonyxkneasa H. TepmuHanpHast
ne3okcunykineotuauntpancdepasza. Ilommnykneoruakunaza (ara T4. TepmuHaza
¢ara L. llenounsie Gocdarazpl. Tononzomepassi.

Tema 2.2. Memoowt koncmpyuposanust cubpuonsix JJHK in vitro
KoHHeTOpHBIN, peCTPUKTA3HO-TUTAa3HBIN METOBL. JINHKED.

Tema 2.3  Knounuposanue 2eno8 — cmpame2usi 2eHHOU UHIHCEHEePUU

KionupoBanue B 6aktepuanbHbix reHoMax. Bekropusie  monexkynst  JJHK.
Metonstl BBenenust rudpuanbix JJHK B knetku. OcoOeHHOCTH TpaHCPopMalUM Y
pa3HbIX BHJIOB OakTepuil. Meroasl oTO0pa THOPUIHBIX KJIOHOB AMIUIU(UKALINS
nocnenoBarenbHocTet JIHK in vitro. TlpuHIunel co3maHus W TUIBI BEKTOPHBIX
cucteM. MeTroabl BHECEHHS] BEKTOPOB B KieTKM OakTepuil. Cucrembl mepeHoca
PEKOMOMHAHTHBIX MOJEKYJ B PEIUIUEHTHYIO KJIETKY. BekTopsl co3/aHHbIe Ha



ocHoBe OaktepuodaroB, BupycoB, arpodakrepuii (Fi- u Ri- mmasmuasi),
MUTOXOHApUanbHOM  u  xjopomnactHod  JHK,  ruOpuaneie  BEKTOpBI.
HckyccTBeHHbIE (PU3UKO- XMMHYECKHE CHCTEMBbl IE€pEeHOCa, T'€HETHYECKOIro
Marepuasna: Mukpounbekuus JHK; Oom0OapnupoBka yacTHULAMHM — TSAXKENIbIX
MeTtaiioB, NOKpeITeIX JIHK; anektponopanus; Ca-dhochaTHbiii MeToa cooCaxaeHuUs
JHK; ucnons30BaHue NOJMMEPOB U TE€HOB - penopTepoB. KioHupoBaHue reHoB U
X uAeHTU(UKALMs, SKCIpeccHus KIOHMPOBAHHBIX TIeHOB. PaszneneHue cmecu
OakTepHii C MOMOILBIO CEIEKTUBHBIX cpel. bubnroreku reHoB. MeTo bl CKpUHUHTA
oubnmorek. BHekneTounoe MmonekyssipHoe kionuposanue (I1LP).

Tema 2.4. Memoowvl pacuugposku HYKI€OMUOHOU NOCAe008AMENIbHOCU
JHK

CekBeHnupoBaHue reHoB. [IOHATHE TEHOMHKH, TPOTECOMHKH, METAaOOJIOMHMKH.
buonndopmatuka. Vcronbs3oBaHue CaiTOB PECTPUKIIMKM B KaYECTBE TOUEK OTCYETA
NP CEKBEHUPOBaHUU. | eHOMHOE penakTupoBanue u MUKpo-PHK.

Tema 2.5. JHK-mexnonocuu — NPUKIAOHOE UCNONb308AHUE
2CHHOUHIHCEHEPHBIX MAHUNYTAYULL

UcnonwzoBanne JIHK-meromoB s auarHOCTUKM WHQEKIMOHHBIX U
HACJICICTBEHHBIX Ooinie3Hel, wuaeHTUukanuu auunoctu. JIHK-mapkepsr, ux
UCIIOJIb30BAHUE B CEJIEKLUH, MEIULUHMHE W BETEPUHAPUM, KPUMHUHAIUCTUKE.
[lonumopdusM AMH PECTPUKTHBIX (PParMEHTOB H €ro MpUMEHEHHEe B
KapTUPOBAaHUM TIE€HOMOB. I'eHOMHas paktwiockonus. @apMakOreHETHKa U
(dapmakoreHOMHKa.

Tema 2.6. Tpanceennvle opeanusmbl

[lonsitue TpaHcreneza, reHerndecku wmoaudumupoBanueix (I'MO), wmm
TPAaHCT€HHBIX  OpraHu3MoB. McTopusi  3KCIEPUMEHTOB MO  TE€HETHYECKOMN
TpaHcpopManuu SKMBOTHBIX. Kiaccudukamuss TtumoB Ttpancrenesa u  ['MO.
OCHOBHbBIE HAaIpaBJICHHS CO3JaHUS U HUCIOJIb30BaHUS TPAHCIEHHBIX JKWBOTHBIX.
TpaHcreHHbIe pacTeHUs: METOJIUKA MOTYyUYEeHUS, IEPCIIEKTUBBI UCIIOIb30BaHus. [ eH-
MOAU(PUITUPOBAHHBIE MHUKPOOPTaHU3MBL. VICMONB30BaHHE METOOB T'C€HETHYECKOM
WHXCHEPHUH IS TTOJIY9eHUSI HEKOTOPBIX MENTHAOB U OEJTKOB: MHCYJIUH YEJIOBEKa; O
-, B -, v - uHTEpdEpOH, COMATOTPOIMH, COMATOCTATHH, OpaJUKUHUH, KOPOBHIA
aHTUTEH BUpYyca rematuta B, KancuaHbli O€NOK BUpyca Slypa, pEHHUH TEIEHKA.
[lonyuyeHne TpaHCTE€HHBIX JKUBOTHBIX M pacrteHuil. Co3gaHue TpPAHCTEHOB
YCTOWYUBBIX K BUPYCHBIM, OaKTepuadbHBIM W TpUOKOBBIM HMHMekusM. Co3nanue
ouornecTuua0B (MUKpOOHoOIoTHYecKue nectunubl). [loBeimenne 3¢ heKTHBHOCTH
nporecca (OTOCHHTE3a C TIOMOIIBI0 METOJ0B T'€HHOW WH)XEHepuHu. [ eHHo-
WH)XEHEpPHbIE TMOJXO0Ibl K pELIeHHI0 Mpobiembl ycBoeHus aszora. Cosmanue
IITAMMOB MHKPOOPTaHU3MOB C TOBBIIICHHOW HHTEHCHUBHOCTBIO a30TO(HKCAIUH.
I'enorepanus. ComumanbHble  acnekTbl  ucnosib3oBanuss ['MO.  buostuka.
be3zonacHOCTh MPOAYKTOB MUTAHUS U3 CHIPbS, MOJYYEHHOTO C IOMOIIBIO TEH-
MOIU(DUIIMPOBAHHBIX OPTAaHU3MOB.



Pasnen 3. T'eHeTMuyeckasi HH/KEHEPUs MUKPOOPraHU3MOB

Tema 3.1  Bexmopnas  cucmema  2pamompuyamenbHou  Oakmepuu
Escherichia coli

CtpoeHne KJIETOYHOM CTEHKU I'paMOTpHLaTeNbHbIX OakTepuil. Cdhepomactsl
n komreteHTHble KieTku. [lmazmmpa pSC101 — mepBas BekTOpHAs IIa3MUA.
CaotictBa mazmuasl ColE1l u BekTOopoB Ha ee ocHOBe (cepuu BekTopoB pBR u
pUC). BekrTopbl BHeIpeHHS W BEKTOpbI 3aMelleHusa. Bekrtopbl Ha ocHoBe (hara
nsam6aa. Kocmuanbsie BekTopa. BubinoTeku u SHUMKIONEUU TEHOB.

Tema 3.2 I'enHo-undcenepnas cucmema 2pamnonioHCUMenbHulx baxkmepuil
pooa Bacillus

CtpoeHre KIETOYHOM CTEHKM TIPaMIOJIOXKUTEIbHBIX OakTepuit. Mopenu
TpaHcopManuu KOMIETeHTHbIX Kietok B. subtilis. Ipuponnas amrummpukaius
TCHOB T'PaMIIOJIOKHUTEIbHBIX OakTepuit. CBOICTBA HWHTErPAaTHBHBIX BEKTOPOB
IPaMIIOJIOKUTEIbHBIX OaKTEPUH.

Tema 3.3. KnounuposaHue 2yKapuomuieckux 2eH08 8 KIemKax npoKapuom

CxonctBa M pa3nuuusg TPAHCKPUMIIMOHHOTO M TPAHCIISIIUOHHOTO armapara
IpoKapuoT W 3ykapuoT. dakTopsl, oOecneYMBaAIOIINE MPABUIBHYIO TPAHCISIUIO
IYKAPUOTUYECKUX T€HOB B KJIETKaX MPOKAPHOT.

Paznen 4. I'eHeTHYecKasi MHXKeHEPHUS PACTEeHUI

Tema 4.1 I'enemuueckasn uHiceHepus K1emox pacmenuul

[IpeumyiecTBa ¥ TPYAHOCTH HCIIOJIB30BAHUS PACTEHUN Kak OOBEKTa st
TE€HHO-UHKEHEPHBIX UCCJIEA0OBaHUN. JocTtmxenus U NEPCIEKTUBBI.
deHoTUNIMYECKAsT W TEXHOJOTMYECKas XapaKTepUCTHKAa TPAHCTE€HHBIX PACTEHHUI.
W3meHenne TEeHOTUNA PACTEHMA C LEJIbI0 TOBBIIIEHUS CIIOCOOHOCTH K
cumOunorene3y. Beenenue reHoB azoToukcanud B KIETKHU MUKPOOPTaHU3MOB, HE
00J1a1aroIIMX CIIOCOOHOCTRIO K (pUKcaIuy a30Ta, U pacTeHuid. KinoHnpoBaHue reHOB
cuMmOuoreHesa. [loBeIllIeHHEe YCTOMYMBOCTH PACTEHUN K HHU3KHM TeMIlepaTypam
METOJIaMU T'€HHOW WMH)KEHEPUH MHUKPOOPraHu3MoB. [IpuMeHeHHne METON0B I€HHOU
WH)XEHEpUU IS YIY4YII€HUsS aMUHOKHCJIOTHOIO COCTaBa 3alacHbIX OEJIKOB
pactenuil. Co3JaHHE€ HOBBIX BBICOKOIPOJYKTHBHBIX KJIETOYHBIX IIITAMMOB.
HcnbiTaHne TpaHCTEHHBIX PACTEHUN B OTKPBITOM I'PYHTE.

Tema 4.2. Memooonozcus 2cenemuueckol UHHCEHePUU PACMeH UL
Koponuateie ramibl. Arpobakrepurt U pacTeHus. BekTopel Ha OCHOBE
XJIOPOIIACTHOM 1 MUTOXOHApranbHOM [THK.

Tema 4.3. Kynemusupoganue Kiemok u mkaneu pacmenuu

[Tonyyenne kamnycoB u3 3apoaspliiedl nueHuipl. [lonyyeHne kaanycoB W3
KopemkoB (¢aconu. [IpuroroBieHre NUTATENbHBIX Cpen sl KyJIbTUBUPOBAHUS
KJIIETOK M TKaHed in vitro. TexHuka paOOThl B JIaMUHApE MPU KYJIbTUBUPOBAHUU
CTEPWIbHBIX TPOPOCTKOB.



Pazpen 5. lenernueckas MikeHepust IUBOTHBIX
Tema 5.1. Memodui cosdanus mparczenHbix scuBommbix
BexTopHble cHcTeMbl KI1eToK HUBOTHBIX.

Tema 5.2.I'enemuueckas PEKOHCMPYKUUS K1eMOK HcuBomHbIX

ITepeHoC TeHOMOB IyTem TpaHCIUIaHTaIMK sifiep ¥ MeTtada3HbIX XPOMOCOM.
['Mbpuamn3anms coMaTHUecKux M IMOTOBBIX dMOpPHOHAJIbHBIX KiIeToK. TexHosmorus
MOJTy4eHUA THOPUIOM. BHOTeXHOJIOTMS POM3BOJICTBA MOHOK/IOHAJIBHBIX AHTHTEJL.
Cxema oT6opa ru6pHIOoM B CeleKTUBHOIA cpenie. Mcnonbp3oBaHMe MOHOKIIOHATBHBIX
AHTHTENl B OOJIACTH IMarHOCTHKM W JledeHHs 3a60jleBaHHA, HUIEHTUPUKALIUU U
nudepeHnraniy  Bo3byauTeseil MHQEKIMH, H3yYeHHUH MMMYHHOH CHCTeMBbL.
MeTozbl KJIOHMpPOBAHMUSI KMBOTHBIX. [lepecanka simep comaTuyeckux KieTok B
SHYKJIEMPOBAHHYIO ~ AHIeKIeTKy. JlMcekims OMOPHOHOB. 3HaveHHe MeTo/a
IVIOHMPOBAHHSL  JUIA  )KUBOTHOBOJCTBA, MEIMIMHBL.  DTHYECKHE  ACIIeKThI
KJIOHHpOBaHHs. buooruka. Comartudeckas ruGpUaM3aIys. Arperanus MoOpYyIL
HWnbekuus 6macromepos B 6nacronucry.

4. YuyebHo-MeTOHUeCKOE U HH}OpPMaLHOHHOe obecreyeHne
FMCUMILIMHBI (MOyJIis)

4.1. CIMCOK 0CHOBHOII JINTepaTypbI

\/1. CasanoB, A. A. OCHOBBI r'eHETHUKU [Onexrpg
CazanoB. - CII6.: JIT'Y um. A. C. [Tymkuna, 2012. — 240

= s TR /A2 ',
4.2. CIIMCOK NOMOTHUTeILHOMN JIUTepaTyphl |\ e H el e

/. llenkynos C.H. Tenertuueckas wumxenbhus NG H T TH
HoBocubupck: Cubupckoe YHHBEPCUTETCKOE U3/laTeNbCTBO, 2004~ =460 c.

/2. brorexnonorus xuBoTHBIX: y4ebHoe mocobue / cocraButens H. A.
Hanosa. - Kemeposo: Kysbacckas TCXA, 2017. — 162 c. — TekcrT: anexTpoHHbI //
JlaHe: JJIeKTPOHHO-6UbIMOTeYHAas cUCTeMa. = URL:
https://e.lanbook.com/book/142991 .

W 3 B. I'muk, [Ix. [Macrephax. Monexynsipnas 6uorexsonorus. [TpuHIUnEI

M Iipumenenye. Tlep. ¢ anrn. — M.: Mup, 2002 r. — 589 c.

4.3. Ilepeuens pecypcos MH(}OPMaOHHO-TeIeKOMMYHHKAIIMOHH O CeTH
«HMHTepHeT»

Tabnuna 3. INepeuens MHPOPMALIMOHHLIX PecypcoB

Ne Haunmenosanue Anpec
n/n
1. | ONeKTpOHHLIA y4eGHHK 10 BHOTeXHOIOr1H www.biotechnolog.ru
2. | BIOFACT Iopran o 6HoTexHoormsx. Hogocrw, http://biofact.by/
Hay4Hble CTaTbU aBTOPOB,

3. | buomonekyna http://www.biomolecula.ru




4. | O6mectBa buoTexHonoros Poccuu http://www.biorosinfo.ru/press/chto
takoebiotekhnologija/

5. | buorexnonoruu. Teopus u npakTuka http://www.biotechlink.org/

6. | DriekTpoHHOE MOCOOHEe O OMOTEXHOIOTUH http://www.rusdocs.com/biotexnolo
gii

4.4. Meroanyeckue YyKa3aHus A O00y4alUUXCHd 10 OCBOCHHIO
AUCHMILVIMHBI (MOAYJII0) H CAMOCTOATEIbHON PadoThI

['eHeTrueckass ~ WHXKEHEpHWs:  METOJM.  PEKOM.  JJIS  BBITIOJHCHUS
CaMOCTOSITEJILHOM M KOHTpOJIbHOM pador / HoBocuO. roc. arpap. yH-T, OHOJL-
texHoJI. ak.; coct. O.C. KoporkeBuu, M.II. JIrtoxanos. — HoBocubupck, 2021. — 15
C.

4.5. Ilepeyenb WHMPOPMANMOHHBIX TEXHOJOTMH, HCNOJIb3yeMbIX MPH
OCYILIEeCTBJIEHHMH O00pPAa30BaTeJIbHOI0 Mpomecca Mo JAUCHUIINHE (MOIYJI0),
BKJIIOYAsl TMepeYyeHb TMPOrpaMMHOro odecrnieyeHusi W HHPOPMAIMOHHBIX
CNPABOYHBIX CHCTEM, HATJISITHBIX MOCOOMIH

Tabnuna 4. [lepedyeHs JIMIIEH3MOHHOTO MMPOTPAMMHOTO 00ecTieueHus

Ne HaumenoBanue Ty nuneHsun uim
/11 paBoo0JIaaTeNb
1. | Libre office cBOOOIHO
pacnpocTpaHsIeMblil
2. | Sanexc bpayzep Annexc
3. | ®ainossiii Mmenemkep Free Commander Becruiaraas

Ta6muma 5. Tlepeuensp makaToB (10 TeMaM), KapT, CTCHJIOB,
MaKeTOB, MTpe3eHTaui, (GPUILMOB U T.I.

Ne Tun HaumenoBanue [Ipumeuanue
/1

1. | Buneodunsm | ['eneTnyeckn MOIubUIIMPOBAHHBIE PACTCHHUS 65 MuH.

2. | Buneodwibm | 'eHbl IpoTHB HaC 75 MuH.

5. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl
Tabnuna 6. [lepedeHs UCTIOTB3YEMBIX IOMEIIEHUH:

Ne Tun aynuropuu [epevens obopymoOBaHU
aAyAUTOpUH

3p-304 JlaGopatopwust anextpodopesa WCTOUHMK  THMTaHWs,  TOPU3OHTAJbHAS
KaMepa Uil 3eKTpodopesa, BepTHKAIbHAS
Kamepa IUTST anekTpodopesa,
TPaHCHJUTIOMHUHATOP, (doTokamepa,
MUKPOBOITHOBASI T1€4b, THTPOMETP

HK-508 Y4ebHo-HcClIe10BaTeIbCKast nmaboparopust | bokc Mukpobnonornaeckuit «Jlamuaap Cr,
nuroreneTuky u [P xonommwibHuK  «Indesity,  moposwnbHas
kamepa «Gorenie», ammmdukarop «BUCy,
MHKpPOTEPMOCTAT MOJEIb 206,
MUKpOLICHTpU]yTa «Minispin»,




YABTPA(HONETOBBIl  TPaHCHUILUTIOMHHATOP,
BUjIEOCHCTEMa  JUIsI ~ TpOCMOTpa U
nmokymenrtarun  reneii «TCP -20-MCy,
anexTpodopeTuIecKas Kamepa
TOPH30HTANIbHAS, WCTOYHHK IUTAHUS JUIs
anektpodopesa  «Ompd  4»,  HAbOp
JI03aTOPOB TIEPEMEHHOr0 00bhEMa, BOPTEKC
«Microspin FV-2400».

6. HOpﬂIlOK aTTeCTalluM CTYJICHTOB 110 JTUCHUIIJIMHE

I[HE[ aTTeCTali CTYACHTOB I1I0 JUCHUIIIMHC HCIIOJB3YCTCA TpaJulMOHHAsA
cucreMa. HpOMe)KYTO‘IHBIM KOHTPOJIEM 110 AUCHUITIIIMHE ABJIACTCA OK3aMCH.



7. CornacoBanme pabo4eii mporpaMmal

CooTBeTCTBYeT y4eOHOMY IUIaHY, YTBEPXKJ/EHHOMY Y4eHbIM COBETOM
dI'BOY BO Hosocubupckoro 'AY, nporokon ot Ne 7 ot 29.09.2022 1.

Paboyast nporpamma obcyxieHa 1 yTBepkjieHa
Ha 3aceJlaHKU Kadepbl

ITPOTOKOJI OT « O » 10 20221, No 2
3aBeyIOLIMH Kadeapon __Le— H.H. KoyHeB
(JI0JDKHOCTB) MOAMHUCH [%(0]
[Tpencenarens y4ebHO-MeTOAUYECKOTO /,7/ 4
coBeTa, 1.6.H., mpodeccop il M.JI. KouneBa
(JIOJKHOCTB) IO/INTKCh [)5(0]

Paboyas mporpaMma o6Cy)XfeHa W COOTBeTCTBYyeT Yy4eOHOMY IUIaHy,
yTBepxkaeHHoMy YdenbiM coBetoM @T'EOY BO Hosocubupckoro 'AY, nporokon
OT «__ » 20 . Ne

M3menenuit He TpebyeTcs/u3MeHeHUsl BHECEHBI B pa3ziesi(-bl)

HY>KHO€ ITO4epPKHYTh
[Tpencenaresns yye6HO-METOIUYECKOTO
coBeTa (KOMHCCHH)
(1OIDKHOCTB) MOANHKCH PHUO

Pabouass nporpamma oOCyXJIeHa M COOTBETCTBYeT y4eOHOMY ILIaHY,
yTBepxxieHHOMY YdeHbM coBetoM PI'BOY BO Hosocubrpckoro 'AY, npotokon
OT«  » 20 r.Ne

M3meHenunt He TpebyeTcs/u3aMeHeHUs! BHECEHBI B pasfien(-bl)

HYXXHOe NOT4epPKHYTh

IIpencenarens yue6HO-MeTOAUYECKOIO
coBeTa (KOMHUCCUHM)

(AOJKHOCTB) TNOMMKCh dHO
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