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1. HammeHnoBaHue JUCHUININHBI

buorexnonorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCHUILTHHB BHOTEXHOI0rHsA y 00yJaromerocst JOKHBL OBITh chOpMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)

¢opma o0yuenus

(ak.4ac.)

OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM

3auer (11 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

buorexHoJI0rusi.BTOPOIl cemecTp
buoTtexHOMOTHS — MEXIUCIUTUTMHAPHAS 00J1aCTh HAYYHO-TEXHIHYECKOTO MIPOTpecca, BO3HUKIIAS HA CTHIKE
OMOIOTMYECKHUX, XUMUYECKUX M TEXHUYECKUX HayK. BHOTEXHOIOTHS Ha OCHOBE MPUMECHEHHS 3HAHUH U
METOJ0B OMOXHUMHUHU, MUKPOOHOJIOTUH, TEHETUKN M XUMHYECKOM TEXHOJIOTHH MTO3BOJISIET U3BJICKATh BBHITOY B
TEXHOJIOTHYECKUX TPOIIeCcCax U3 CBOMCTB MUKPOOPTAaHM3MOB U KJIIETOYHBIX KyJIbTyp. OHa co3maer
BO3MOYXHOCTh TIOJTYYEHHS ¢ TOMOIIBIO JIETKO JOCTYITHBIX M BO30OHOBIISIEMBIX PECYPCOB T€X BEIIECTB U
COEIMHEHHM, KOTOPBIE BaXKHBI JUIsI )KU3HU U OJIAarOCOCTOSHUS JIIOJIEH.
[ens HACTOSAIIETO Kypca - OUYEPTUTH TOPUZOHTHI OMOTEXHOJIOTHH:
- paccMOTpETh 00JIaCTH €€ MPUIIOKEHHUS, 33191, KOTOPhIE OHA CIIOCOOHA pe-IITUTh, MEPCIIEKTUBEI
WCIOJIb30BaHUsI HETPATUIIUOHHBIX OMOTEXHOJIOTUYECKUX MPOIECCOB, TAKUX KaK MOJTOTOBKA OMOIOTHYECKIX
O00BEKTOB C 3a/IaHHBIMH CBOWCTBAaMU, MPOOIIEMBI CHIPhSI KK POCTOBOTO CyOCTpaTa, KyJIbTHBHPOBAHUS
OpraHU3MOB, BBIJICJICHUE, OYUCTKA U MOAU(UKAIIUS MTPOTYKTOB, a TAKKE UMMOOMIIA3AIUS KIIETOK U
(hepMeHTOB;
- YIEIUTh BHUMAHUE COBPEMEHHBIM METOIaM MOJIyYEHHS IIITAMMOB MUKPOOPTaHU3MOB ISl IPOMBIIILIIEHHOCTH,
WJUTFOCTPAIIMKM TPUHITUIIOB, BO3MOXXHOCTEH M TEHICHIINM pa3BUTHS COBPEMEHHOMN CEIEKIIMU MUKPOOPTaHU3MOB;
- 00CYIUTh TIPUIIOKEHHUST OMOTEXHOJIOTUU K PACTCHHEBOJICTBY, )KHUBOTHOBO/I-CTBY, YHEPT€TUKE, MEIUIINHE,
MUIIEBON MTPOMBIITUICHHOCTH, JOOBIYE IMOJIE3HBIX NCKOMAEMbIX OXPaHE OKPY KAIOIIEH CPEeIbI.

Pazgen 1. OcHOBBI OMOTEXHOJIOTMYECKHUX MPOLECCOB

ITonsiTe OMOTEXHOJIOTHH, €€ 3a1a4H, 0A00P U KYJbTHBHPOBAHUE OMOJIOTHYECKNX 00bEKTOB.
PaccmarpuBaercst coBpeMeHHOE 3HaueHHe OMOTEXHOJIOTHH, BO3MOKHOCTh IPUMEHEHUS JaHHOW JUCHUIUINHBI
JUISL PELICHNUs OTNIPEIIEHHOTO KPyTra KOM-TUIEKCHBIX Tpo0iIeM, CBI3aHHBIX MPSIMO HIJIM KOCBEHHO C
IJ100aJIbHBIMU MTPOOJIEMAaMH, CTOSALUMHU MEPE]] COBPEMEHHOM IIUBMIIM3ALIMEN: 3aTps3HEHNE OKPYXKatOLIeH
CpeBl, yIp0o3a DKOJIOTHYECKOT0 KPU3UCA, HCTOIEHUE 3al1aCcOB MOJIE3HBIX UCKOMAEMBIX, YTPO3a MUPOBOIO
HHEPreTUYECKOro Kpu3nca, HeXBaTka MpoJA0BOJILCTBHSL, OCOOCHHO OIlyTHMAas B Pa3BUBAIOIINXCS CTPaHaX.
JlaeTcs onmcanue moadopa v MOArOoTOBKH OMOJIOrMYECKOro 00beKTa. BBOAATCS MOHATHA OCHOBHBIX METOJIOB
OMOTEXHOJIOTHUH - CEJIEKINH, TEHHOU U KJIIETOYHON MH)KEHEPHUH.

Tunbl 0Mo0JIOrHYeCKUX poLeccoB, OnopeakTopbl. OTAeIeHNe, 0UMCTKA U MoAuuKanus
MPOAYKTOB.
[TonpoOHO paccMaTpHUBaeTCsl HEMOCPEICTBEHHO 3Talbl KYJIbTUBUPOBAHUS ONOJIOTHYECKUX OOBEKTOB
BKJIIOYAIOIIKE ITOATOTOBKY IMUTATENBHBIX CyOCTPAaTOB, TEXHOJIOIHUYECKOe 0popMIIeHHE Tpoliecca (KOHCTPYKIIUU
OMOpPEaKTOPOB U PEKHUMBI UX pabOTHI), OTJENICHHE U OYHCTKY LIEJIEBOTO MPOIYKTA.

NmvmoOuan3oBanublie pepMeHTHI.
JlaeTcs moHsATHE UMMOOHIN3AIH (PEPMEHTOB KaK IIEHTPAIbHBIN METO]l HHXKEHEPHON YH3MMOJIOTHH.
PaccmarpuBaroTcs XuMudeckne U (pu3nyeckue crnocoobl MIMMOOMIIN3ALINY, a TAaKXKe CTaOMIbHOCTh
MMMOOHMIIN30BaHHBIX (PEPMEHTOB.

IIpousBoacTBo GenkoBbIX BemecTB. ChipbeBasi 0232 NPOMBINIJIEHHOH OMOTEXHOJIOTHM.
Kpatko u310KE€HbI OCHOBBI TEXHOJIOTHH HanOO0JIee BaYKHBIX BEIIECTB, B IEPBYIO OUYEpelb CyOCTPAaTOB ISt
OouocuHTe3a MUKpoOHOro Oenka. K HUM oTHOCATCS napa@uHOBbBIE YIJIEBOAOPOIbl HOPMAIBHOIO CTPOSHHUS,
METaHOJI, 3TaHOJI, METaH KaK KOMIIOHEHT MPUPOTHOTO ra3a, YIIIeBObl pa3IMYHOTO MIPOUCXOKACHUS, IPEKIE
BCET0 TUIPOJIM3aThl PACTUTEIBHOTO ChIPhS, OTXO/IbI LIEJUTIOI03H0-0YMaKHOTO MTPOU3BOACTBA. PaccMoTpeHsl
HEKOTOpPBIE€ BUJIBI ChIPbS, UAYIIME A1 OMOCHHTE3a METAO0IMTOB: YKCYCHas KUCIIOTa U MeJacca.

MHKpOﬁI/IOJ]OFI/I‘leCKOC MMpou3BoacTrBo 0HMOJIOrMYeCKH AKTUBHBIX BCIIECTB.
PaCCManI/IBaIOTCH IMPUHIUIIEI TEXHOJOTUH MMOJTYYCHUSA OMOJIOrMYECKH aKTUBHBIX npenapaTron MI/IKpO6HOFO



NpOUCXOKACHU. BocHHTE3 MEpBUYHBIX METa-00JIMTOB MPEICTABIECH Ha IPIMEPE aMUHOKHCIIOT, @ OMOCHHTE3
BTOPUYHBIX META0OIUTOB — Ha IPUMEPE aHTUOMOTHKOB.

Pa3nen 2. OcHOBBI TeHHOW MHKEHEPHUH

MeToabl reHeTHYeCKOr0 KOHCTPYUPOBaHUS in vivo.
PaccmarpuBaroTcst BOIPOCHI MyTareHe3a v BbIJICIIEHUS] MyTaHTOB, ITyTH re-HeTHYecKkoro ooMeHa. OCHOBHOE
BHUMAHHEC COCPEAOTOYCHO Ha O6HII/IX MNpUHIMIIAX U MoAXO0AaX r€HETUYCCKOI0O KOHCTPYHUPOBAHUS in ViVO,
MO3BOJIAIOIIMX UCTOIB30BaTh ATH METO/BI ISl IIMPOKOI0 KPyra MUKPOOPTraHU3MOB, UMEIOIINUX
MIPOMBIIIJIEHHOE 3HAYCHHE.

MeToabl reHeTHYEeCKOr0 KOHCTPYUPOBaHUs in vitro.
W3nararoTcst OCHOBBI TEHHOM MH)KEHEPHH, METO/Ibl pEOpraHU3aI[i T€HOMA in Vitro ¢ UCMOJIb30BaHUEM
COBPEMEHHBIX MOAX010B. PaccmaTpuBarorcsa ucrounn-ku JJHK 115 KiIoHHpOBaHUS, BEKTOPHBIE MOJIEKYJIBI,
JIOKQJIM30BAHHBIN U calT-cieluPUUEeCKUl MyTareHes3bl.

Paznen 3. [Ipuiioxenne 6M0TEXHOJIOTHHU B chepax KuU3HeAeITeIbHOCTH

MeToabl reHHOW MHKeHEePUH B MeIMIUHe (TeHHasl Tepanus).
OO6cyxmaercs BO3MOKXHOCTh HCTIOIB30BaHMS METO0B COBPEMEHHON T€HHOW WHXKEHEPHUH TSl IJIs JICUCHUSI
HACJIEICTBEHHBIX 3a00JeBaHuil uenoBeka. PaccMaTpuBaroTcsi reHHas Tepanus €X Vivo U TeHHas Tepanus in
Vivo, BUPYCHBIC U HEBUPYCHBIE CUCTEMBI JOCTABKH F'E€HOB.

MeTtoabl reHHON MHKEHEPHHU B CeJIbCKOM X03s1iicTBe (TPAHCTeHHbIE PACTEHUS M ;KHBOTHBIEC) M
NHIIEBOI MPOMBIIIJIEHHOCTH (FreHHO-MOAN(GUIIPOBaHHbIE HC-TOYHMKH MUIIEBOH NMPOAYKLIMH).
PaccmaTpuBaeTcs npuiiokeHue METOJ0B T€HHOW MHKEHEPUU K paCTeHHE-BOJICTBY U AKUBOTHOBOJICTBY ISl
MOJIyYEHUS TPAHCTEHHBIX OPraHu3MOB. [IpuBOASTCS IpUMeEpPBI BEIBEICHUSI TPAHCTEHHBIX PACTEHMUI,
YCTOHYMBBIX K HACEKOMBIM-BPEUTEINSAM, BUpycaM, repoenuiaM, rpudaM u 6akTepusM, HeOIaronpusTHEIM
YCIIOBUSIM CpPEIbl; TPAHCTEHHBIX MBIIIEH U KPYITHOPOraToro CKoTa. Y IeseTCsl BHUMaHUE BOIIPOCY
0€30MacHOCTb MUIIEBBIX MPOAYKTOB U MUILEBbIX HHIPAJUEHTOB, COJIEP/KALINX F€HETUYECKH U3MEHEHHbBIE
OpraHU3MBbl WU TOJIYYEHHBIX C UX UCIIOJIb30BAHUEM.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. buorexHonorus (C OCHOBaMH I'eHHON MH)XXeHEpHH ):ydeOHoe mocoone/dDeep. areHTCTBO 10 00pa3oBaHUIO,
ITepm. roc. yH-T.-I1epmb,2009.-171.-bubnuorp.: c. 170

JdomosHuTeIbHAA:

1. I'nuk b.,ITactepnak [I. MonekynspHas 6uorextonorus. [lpunnunel u npumenenue/nep. ¢ auri. H. B.
backaxkosoii [u 1p.]; moxa pen. H. K. SAukoBckoro.-M.:Mup,2002, ISBN 5-03-003328-9.-589.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pa3oBaTeNbHBII IPoIiece O AUCIUILUTNHE BrHoTexHoM0rus penonaraeT UCIoIb30BaHUE CIIETYIOMIETO
MIPOTPAaMMHOTO 0OecrieueHus] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTanOHHBIC MAaTEPHAIBI (CJIAKIBI TIO TEMaM JICKITHOHHBIX U MPAKTUICCKUX 3aHITHIA);
JI0CTYM B pexxuMe on-line B DiieKTpoHHYI0 0Mbauoreunyro cucremy (3bC)
JOCTYT B 3JIECKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA;
WHTEPHET-CEPBUCHI H JIEKTPOHHBIE PECypCHI (TOMCKOBBIE CUCTEMBI, dJIEKTPOHHAS TI0UTa, MpodeccnoHalbHbIC
TEMaTUYECKHE YaThl U POPYMBI, CHCTEMBI ayAHO ¥ BUI€0 KOH(EPEHIN, OHIaliH YHIIUKJIONEANH U T.1I.).
[TepeueHs HEOOXOAMMOTO JTUIIEH3MOHHOTO | (W) CBOOOIHO paclpoOCTPAHSIEMOr0 IPOrPaMMHOTO
obecreyeHus :
1.IIpunoxxenue mo3BoIAIONIECe TPOCMATPUBATh U BOCIIPOU3BOAUTH MeArakoHTeHT PDF-daiinoB «Adobe
Acrobat Reader DC».
2.IIporpamMmsl, IEMOHCTpPALIMK BHUI€O MaTepuaioB (mpourpsiBaTenb )« WindowsMediaPlayer».
3.IIporpamMma nmpocmMoTpa HHTEPHET KOHTeHTa (Opay3ep) «Google Chromey.
4.0dwucHbrit naket npunoxenuit «LibreOffice».

HpI/I OCBOCHHU MaTCpHraa U BbIITOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHNUY (student.psu.ru).

[Tpu opranu3zanuu JUCTAaHIIMOHHON paObOTHI M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMble 3aaHMUs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM VISl OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

1. JIexumoHHBIE 3aHATHS - Ay IUTOpUS, OCHAIIICHHAs TPE3EHTALIMOHHON TEXHUKOU (IIPOEKTOp, 3KPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM O0ECIIEYCHUEM, MEJIOBOM (M) MM MapKepHOU
JOCKOM.

2. 3aHATUI CEMHUHAPCKOTrO THIA (CEMUHAPhl, NPAKTUYECKUE 3aHATHUA) - Ay TUTOPHUS, OCHAILIEHHAS
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM
obecrieueHreM, MeJIOBOM (M) WIIM MapKepHOM JTOCKOHM.

3. I'pynmoBbie (MHAUBHUAYaTbHBIC) KOHCYJIBTAIIMHU - AYIUTOPHSI, OCHAIIICHHAs! TPE3EHTAIMOHHON TEXHUKOM
(TIpoeKTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUeHUEM, MEJIOBOM (1)
WM MapKepHOU JOCKOM.

4. Texymuii KOHTPOJIb - AyIUTOPUS], OCHAIIIEHHAs IPE3EHTALIMOHHONW TEXHUKOM (IIPOEKTOp, SKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IIPOTPaMMHBIM 00€CIIEUeHUEM, MEJIOBOM (M) I MapKepHOH
JIOCKO.

5. CamocTosTenpHas padoTa - AyUTOPHUS JUISI CAMOCTOSITEIIBHON paOOThI, OCHAIEHHBI KOMITBIOTEPHON
TEXHUKOH ¢ BO3MOXHOCTBIO MOJKII0YEHUS K ceTh «VIHTepHeT», 00eCreueHHbIH JOCTYIIOM B JIEKTPOHHYIO



nH(pOpMaIMOHHO-00pa30BaTENbHYIO cpeny YHuBepcutera. [lomemenus Hayunoi 6uommorexku [ITHUY

[Tomemenust Hayuynoi 6uomuotexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, ayma. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opynoBaH 7 nepcoHaabHbIMU
KOMIIBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kop.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbloTephl, yCTaHOBJIEHHBIE B TIOMEUIEHUAX HAyUYHOU OMOINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
BuorexnoJorus

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 Brimycknuk, o6nagaromnuii HeynosierBopure

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

TAHHOM KOMIIETEHIIMEN CIIOCOOEH:
- BJIQJIETh: HABBIKOM PabOTHI C
y4eOHOU TUTEPATYyPOi MO
HEOPraHUYECKOM, OPraHuYECKOM,
AHATUTUICCKON, (PU3MUECKOH,
KBAaHTOBOUW XUMUU, XUMUHI
BBICOKOMOJICKYJISIPHBIX
COEMHEHUN U XUMUYECKON
TEXHOJIOTUH.

- YMETh: CTPYKTYypUPOBAThH
MaTepual, BbIACIATh TTIaBHYIO
MBICITb, (JOPMUPOBATH CMBICIIBI
0a30BBIX OCHOBHBIX METO/I0B
OHMOTEXHOJIOTHH - CEJICKIIHH,
T€HHOW U KJIETOYHOW MH)KEHEPUHU.
-3HATh: ITaIbl KYJTbTUBUPOBAHUS
OMOJIOTTYECKUX 00BEKTOB,
BKJIFOYAIOUTUE TIOJITOTOBKY
MUTATEIBHBIX CyOCTPAaTOB,
TEXHOJIOTH4ecKoe oopmiieHne
npouecca (KOHCTPYKLIHN
OMOPEaKTOPOB U PEKUMBI UX
paboThI), OTACIICHUE U OYUCTKY
[[EJIEBOT0 MPOAYKTA, TPUHIIUIIBI
TEXHOJIOTHH MOITYYCHUS
OHMOJOTMYECKH aKTUBHBIX
IpenapaToB MUKpPOOHOTO
MIPOUCXOXKICHHSI Ha TIPUMEpE
OMOCHHTE3a aMUHOKHUCIIOT
(mepBUYHbBIE METAOOIUTHI) U
AHTUOUOTHKOB (BTOPUYHBIC
METaOOHTHI), TOHITHE
MyTareHe3a U BBIICICHUS
MYTaHTOB, ITyTH T'€HETHYECKOTO
oOMeHa, 00II1e TPUHIIUIIBI |

He Bnaneer HaBbIKOM pabOTHI C OONBIIIM
00BEeMOM yueOHOU TUTEpaTyphl, HE YMEET
CTPYKTYypUPOBaTh MaTepuaJ, BbIICIATh
[JIaBHYIO MBICITB, (JOPMUPOBATH CMBICIIBI
0a30BbIX OCHOBHBIX METOJ0B OMOTEXHOJIOTHUH -
CEJIEKLINN, TEHHOW U KJIETOYHOW WHYKEHEPUH,
ATarnbl KyJIbTUBUPOBAHHS OMOJIOTUIECKUX
00BEKTOB BKJIFOYAIOIINE MO OTOBKY
MUTATENBHBIX CyOCTPAaTOB, TEXHOJIOTHIECKOE
oopmienue npouecca (KOHCTPYKLIUHU
OMOPEaKTOPOB U PEKUMBI UX PAOOTHI),
OT/IeJICHUE U OYUCTKY LIeJIeBOro npoaykra. He
o0naaeT 3HaHUEM TPHUHIIUIIOB TEXHOJIOTHH
MOJTy4eHHUs1 OMOJIOTMYECKH aKTUBHBIX
MpernapaToB MUKPOOHOTO MPOUCXOXKICHUS Ha
npuMepe OMOCUHTE3a AMUHOKHUCIIOT
(mepBUYHBIC META0OJUTHI) U AHTUOMOTHUKOB
(BTOpHuHbIe MeTaboauTHl).He obnanaer
3HAHUEM TIPUHITUIIOB TEXHOJOTHH TIOTYYCHUS
OHMOJIOTMYECKH aKTHBHBIX ITPETIapaTOB
MUKPOOHOTO MPOUCXOXKICHUS HA IPUMEPE
OMOCHHTE3a aMUHOKHCIIOT (TIEPBUYHBIC
MEeTabOIHUTHI) U AaHTHOUOTHKOB (BTOPUYHBIC
MeTtabonutel). He opueHTHpYyeTCS B BOIIpocax
MyTareHe3a U BBIICICHHUS MyTaHTOB, MyTAX
TeHETUYECKOTr0 OOMeHa, B OOLTNX MPHUHIIUIIAX U
MOJIX0/IaX TeHETUYECKOT0 KOHCTPYUPOBAHHUS in
ViV0, MO3BOJISIONINX UCTIOIB30BATh 3TH METOIBI
VTS LIMPOKOTO KPyra MUKPOOPTaHU3MOB,
MMEIOLIUX MTPOMBIIIJICHHOE 3HaYeHHEe. 3HaKOM
JIUIIb ¢ HEKOTOPHIMUA OCHOBHBIMH TTOHSTHSIMH,
TEPMHUHAMH U3 TEMBI, OJIM3KOH K
MIPEUIOKEHHOMY BOTIPOCY.

YnoBaerBopurTeabH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

TIOJTXO/IbI TEHETUYECKOTO
KOHCTPYHMPOBAHHUS in Vivo U in
vitro.

YnoBj1eTBOPUTEbH
HenocraTouHo BrazieeT HaBHIKOM PabOTHI C
6osbIMM 00BEMOM yUeOHOM JIUTepaTyphl, HE
yMEeT BBIACIATH II1aBHYIO MBICIb,
(GhopMHPOBATH CMBICITBI 0230BBIX OCHOBHBIX
METOJI0B OMOTEXHOJIOTUH - CENIEKLIUU, TEHHOU U
KJIETOYHOM MHXEHEPUH, ITaIIbI
KyJbTHUBHUPOBAHUS OMOJIOTHIECKUX O0OBEKTOB
BKJIIOUAIOIIUE MOATOTOBKY MUTATENbHBIX
cyOCTpaToB, TEXHOJIOTHYECKOE OPOPMIICHHE
nporecca (KOHCTPYKIIUHA OMOPEaKTOPOB U
PEXKUMBI KX PAaOOTHI), OTAEIIEHNUE U OUUCTKY
1eseBoro npoaykra. Hegocrarouno oGnamaer
3HAHUEM TPUHIIUIIOB TEXHOJOTUH TOTYUYCHUS
OMOJIOTHMYECKH aKTUBHBIX MIPETIapaToB
MUKpPOOHOTO MPOUCXOKICHUS Ha IPUMEpe
OMOCUHTE3a AMHUHOKUCIIOT (TIepBUYHBIC
MeTa0O0JIUTHI)  AHTHOMOTUKOB (BTOPHYHBIE
MeTtabonutsl). [110X0 opueHTHpyeTCs B
BOIIPOCaxX MyTareHe3a U BBIJIEICHNUS MyTaHTOB,
My TSX TEHETUYECKOT0 0OMEHa, B OOIITUX
MPUHIIMIIAX U [TOAX0/1aX TeHETHYECKOTO
KOHCTPYHPOBAHHUSI 1N ViVO, TTO3BOJISIONINX
WCIIOJIb30BaTh ATH METOJIBI JIJISl IMUPOKOTO
Kpyra MUKPOOPTaHU3MOB, HMEIOIIIUX
MIPOMBIIIITICHHOE 3HaYeHune. OrpaHuIHBaCTCS
OOIIMMH ITOHATUSAMU W/ JAaE€T OOIHI OTBET
o TeMe, OJTU3KON K MPEITIOKEHHOMY BOIIPOCY,

Xopouo
Xopo110 Bia/ieeT HaBBIKOM pabOTHI C OOIBIIUM
00bEMOM Y4eOHOI JINTepaTyphl, yMEET
CTPYKTYPHPOBATh MaTe€pHall, BbIICIATh
TJIABHYIO MBICIIb, (JOPMHUPOBATH CMBICIIBI
0a30BBIX OCHOBHBIX METO/IOB OMOTEXHOJIOTHH -
CEJIeKIINH, TeHHON M KJIETOYHOH HWH)KEHEPHH,
3Tambl KyJIbTUBUPOBAHUS OMOJIIOTHYECKUX
00BEKTOB BKJITIOYAIOIINE MOATOTOBKY
MUTATENBHBIX CyOCTPAaTOB, TEXHOJIOTHIECKOE
odopmiieHne nponecca (KOHCTPYKLIUU
OMOpPEaKTOPOB U PEKUMBI UX PabOTHI),
OT/I€JIEHUE U OUUCTKY LIE€IEBOTO
npoxaykra.O0iaaeT XOpoImM 3HaHHEM
NPUHIIAIIOB TEXHOJIOTUH MOTYYCHHUSI




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

OMOJIOTMYECKH aKTUBHBIX MIPETIapaToB
MUKpPOOHOTO MPOUCXOKICHUS Ha IPUMEpe
OMOCUHTE3a AMHUHOKUCIIOT (TIepBUYHbBIC
MeTa0O0JIUTHI) 1 AHTHOUOTUKOB (BTOPHYHBIE
MeTabOoIHUThI). XOPOILIO OPUEHTUPYETCS B
BOIIPOCaxX MyTareHe3a U BBIJEICHNUS MyTaHTOB,
My TSX TEHETUYECKOT0 0OMEHa, B 00X
MPUHIINUIIAX U [TOAX0/1aX TeHETHYECKOTO
KOHCTPYHPOBAHHUS in ViVO, TTO3BOJISIONINX
WCIIOJIH30BaTh 3T METOJIBI JJIS IIUPOKOTO
Kpyra MUKPOOPTaHU3MOB, HMEIOIIIUX
MIPOMBILIJICHHOE 3HaUeHHE. MOXKET T10MyCTUTh
He Oosee 2-X HE3HAYUTEIBHBIX OITHOOYHBIX
Cy>KJI€HUH, HETOYHOCTEN UIIU OTOBOPOK.

Otiamn4yHo
CB000/1HO Ba/IeeT HABBIKOM PaOOTHI €
6obIIM 00BEMOM YyUeOHOH JITepaTyphl,
yMEET CTPYKTYypUpPOBaTh MaTepuall, BHIACIATH
IJIaBHYIO MBICTIb, (HOPMUPOBATH CMBICIIBI
0a30BbIX OCHOBHBIX METOJIOB OMOTEXHOJIOTHH -
CEJIEKITUH, TCHHOW U KJIETOYHON WHKCHEPHH,
ATaIbl KyJIbTUBUPOBAHUS OMOJIOTHYECKIX
00BEKTOB BKJIFOYAIOIIHE MTOITOTOBKY
MUTATENBHBIX CyOCTPAaTOB, TEXHOJIOTHIECKOE
odopmiieHne nponecca (KOHCTPYKLUUU
OMOPEaKTOPOB U PEKUMBI UX PabOTHI),
OTJENICHHE U OYHCTKY LIEJIEBOTO MPOIYKTA.
[Toxa3bIBaeT BCECTOPOHHUE, CUCTEMAaTHYECKHUE
u rryookue 3HaHus [Toka3piBaeT BCeCTOPOHHUE,
CHCTEMaTHYeCKHE U TITyOOKHEe 3HAHUS
MNPUHIUIIOB TEXHOJIOTMU MOTYYESHHUs
OMOJIOTNYECKH aKTUBHBIX MIPENapaToB
MUKPOOHOTO MPOUCXOXKICHHSI HA TIPUMEPE
OMOCHHTE3a aMHHOKUCIIOT (TIEPBUYHBIC
MeTa0O0JIUTHI) 1 AHTHOMOTUKOB (BTOPHYHBIE
MeTabosnThl). CBOOOTHO OPUEHTUPYETCS B
BOIIPOCaxX MyTareHe3a v BBIJCIICHHSI MyTaHTOB,
MyTSAX TEHETUIECKOTO 0OMEeHa, B O0IINX
MPUHIUIAX U MTOJIX0AaX T€HETUYECKOTO
KOHCTPYUPOBAHUS in ViVo, MTO3BOJISIONTIX
MCTOJIb30BATh 3TU METO/IbI I IIUPOKOTO
Kpyra MUKpOOPTaHU3MOB, MMEIOITHX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo

NPOMBIIUICHHOE 3HaueHne. CBOOOIHO U
0€301100YHO ONlepUpyeT TEPMUHAMH U
MOHSTHSAMH, 3HAKOM C JJOTIOJTHUTEIbHBIM
MaTepHaIoM, BBIXOISIINM 32 PAMKH OCHOBHOM
y4eOHOI MPOrpaMMBbl, MOXKET OMYCTHTh HE
Oonee 1 HECYIIECTBEHHOTO OMIMOOYHOTO
CY’KJCHUS, HETOYHOCTEH MII OTOBOPOK.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku : CYOC 2019

Buja MeponpusiTusi NPOMeKYTOYHOM aTTeCTANMH : 3a4eT
Crnioco0 npoBeneHnst MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTallMK ONPEIesIeTCs] Ha OCHOBE 0aJlJIOB, HAOpPaHHBIX 00y4YaIOIMMCs Ha KOHTPOJIBHBIX

MCPOIIPUATHAX, IPOBOAUMBIX B TCU

CHHUC yqe6Hor0 nepuonaa.

MakcumMajibHO€e KoanuecTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTau4Ho» - oT 81 no 100
«xopowo» - ot 61 o 80
«YAOBJIETBOPUTEJIBHO» - OT 48 110

60

«HEyI0BJIeTBOPUTEIbHO» / «<He3auTeH0» MeHee 48 Oama

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIbL

ITousiTe GMOTEXHOJIOTHH, €€
3a1a4u, moI0op 1
KyJIbTHBUPOBaHHUE
OMOJOIrHYECKUX OOBEKTOB.
Bxoanoe TectupoBanue

OLICHMBAIOTCS OCTaTOYHBIC 3HAHUS B
oOnactu "Opranuyeckon Xumun'",
"Broxumun"," AHAIUTHYECKON XUMUN'",
dum3nueckor xumun'", " XuMun
MOJIMMEPOB", HAIIPUMeEp, O CTPYKTYpe
OPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHUH, IPUHIIUIIBI CTPYKTYPHOU U
(YHKIIMOHATILHON OpraHU3aluu
OMOJIOTHYECKHX 0OBEKTOB U
OMOMaKPOMOJIEKYI, a TAaK)Ke

npeaACTaBJICHHA O KOJJIOMAHBIX CHCTEMaAX.

OIIK.1.1

Nwmeer npeacraBieHue 0 HaAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Tunel GMOIOTHYECKUX
MPOIIECCOB, OMOPEAKTOPHI.
OrneneHue, OUKNCTKA U
MoAUHUKAIIS TTPOTYKTOB.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

HaBBbIKU pabOThI ¢ yueOHOW TUTEpaTypoH,
yMEHHE CTPYKTypUPOBaTh MaTepuall,
BBIJICTISITH TJIABHYO MBICITh, (JOPMUPOBATH
CMBICITBI 0a30BBIX OCHOBHBIX METOJIOB
OMOTEXHOJIOTUH, 3HAHHE
TEXHOJOTMYECKOro opopMIIeHHS Mpoliecca
(KOHCTPYKITMH OHOPEAKTOPOB U PEKHMBI
WX pabOThI), OT/ICJICHUE U OUHCTKY
IIEJIEBOTO MIPOIYKTa




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK.1.1 MuxkpoOuonoruyeckoe [TpencraBneHuss 00 OCHOBHBIX CIoco0ax
Hmeer npencrapiaeHre 0 HAyYHOH | MPOM3BOACTBO OUOJIOTHYECKH HWMMOOUIU3AIMH (EPMEHTOB (XMMHIECKHE
KapTHHE MHpa Ha OCHOBC AKTUBHBIX BEILIECTB. 1 (pU3uIecKre CrocoObl UMMOOMIIH3AITNN ),
TIOJIOKCHUH, 3aKOHOB IIncbMeHHOE KOHTPOJILHOE | TOHATUS O CTA0MIIBHOCTD
3aKOHOMEPHOCTEH ECTCCTBCHHBIX | veponpusiTHE MMMOOMITM30BaHHBIX ()ePMEHTOB. 3HAHHE
HayK OCHOB TEXHOJIOTUH Han0OJIee BAKHBIX

BEIIECTB, B IIEPBYIO OYepelb CyOCTPaToOB
JU1st OMOCHHTE3a MUKPOOHOTO Oelka, K
KOTOPBIM OTHOCSITCS TapauHOBBIC
YTIIEBOIOPOBI HOPMAILHOTO CTPOCHUS,
METAHOII, 3TaHOJI, METaH KaK KOMITOHEHT
MPUPOIHOTO ras3a, yriI€BOAbl Pa3IMIHOIO
MIPOMCXOXKACHUS, TIPEKIIEC BCETO
rUApOJJIN3aThl PACTUTCIILHOT'O ChIPbA,
OTXOJIBI IEJUTFOJIO3HO-0yMasKHOTO

IIPOU3BOCTBA.
OIIK.1.1 Metoabl TEeHETUYECKOTO 3HaHWE MNPHUHIUIIOB TEXHOJIOTUHU
Nwmeer npezcraBieHne 0 HAYYHOW | KOHCTPYHUPOBAHUS in Vitro. | MOJTy4eHHUs OHOIOTHYCCKH aKTHBHBIX
KapTHUHC MHUpPa Ha OCHOBC IIucbMeHHOe KOHTPOJILHOE | TIPENapaToB MUKPOOHOTO MPOUCXOKICHUS
TIOJIOXKCHHH, 32aKOHOB 1 MeponpusTHe Ha NpuMepe OMOCUHTE3a AaMUHOKUCIIOT
3aKOHOMEPHOCTEHN €CTECTBEHHBIX (TIepBUYHbIC METaOOINThL) 1
HayK AHTUOMOTHKOB (BTOPHUYHBIE META0OIHTHI).

OpueHTanus B BOIpocax MyTareHe3a u
BBIJICTICHUS] MyTaHTOB, ITYTAX
FeHeTUYECKOro oOMeHa, B 00X
MPHUHIIUIAX U TIOJX0AaX T€HETUYECKOTO
KOHCTPYHPOBAHHUS 1N ViVO, TTO3BOJISIONTNX
MCIOJIE30BaTh ATH METOBI ISl HIMPOKOTO
Kpyra MEKpOOPTaHH3MOB, HMCIOIIUX
MIPOMBINIICHHOE 3HAYCHHUE.




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs

OIIK.1.1 Meto1bl TEHHON MHKEHEPUM | 3HAHUE OCHOB I'€HHOW MH)XKEHEPUHU,

Mwmeer mipesictaBieHne O HAYYHOH | B CEIIBCKOM XO3SHCTBE METOO0B PEOpPraHn3allii TeHOMa in Vitro ¢

KapTHHEC MHUPa Ha OCHOBE (TpaHCTEHHBIE paCTeHUS U HCTIOJIb30BAHUEM COBPEMEHHBIX MOJIXOJIOB.

TIOJIOXKCHHI1, 3KOHOB KUBOTHBIC) U MUIIEBON OpueHTanus B BOIpocax MpUII0KEHUs

3aKOHOMEPHOCTEH ECTECTBEHHBIX | [1poMBILLICHHOCTH METOJ0B I'€HHON UHKEHEPHUH K

HayK (reHHO-MOAM(DUITUPOBAHHBIC | PACTCHUEBOJICTBY M YKUBOTHOBOCTBY IS
MC-TOYHUKH NMUIIEBOI MIOJIyYEHUS TPAHCTEHHBIX OPTaHU3MOB —
MIPOTYKIIUH). TPAHCTCHHBIX PACTCHHH, YCTONYHMBBIX K
ITucbMeHHOe KOHTPOJIbHOE | HACEKOMBIM-BPEIUTENSM, BUPYCAM,
MeponpusiTie repOenuaaM, rpudam U OaKTEePHsIM,

HEeOJIaronpusATHBIM YCIIOBHUSM CPEbI;
TPAHCT€HHBIX MBIIIEH U KPYITHOPOraTOro
CKOTa, B BOIIPOCAX 0€30MacCHOCTU MHILEBBIX|
IIPOJYKTOB U IUIIEBbIX UHIPAJUCHTOB,
coJiepaKalluX FeHETUYECKU U3MEHEHHBIE
OpraHU3MBbl WIH TOJy4YEHHBIX C UX
UCIIOJIb30BAHUEM.

Crnenupukanuss MeponpusiTuid TEKyero KOHTpoJIf

ITonsiTe OMOTEXHOJIOTHH, ee 3a1a4H, MOA00P M KYJIbTHBHPOBAHHE OHOJOTHYECKHX 00bEKTOB.

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIi 0aln, BEICTABIISIEMbIH 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 0

ITpoxoanoii 6amt: 0

IToxa3zaTem oneHUBAHUS

Banabl

* HK3aMEHYEMBII IEMOHCTPUPYET 3HaHHE 0a30BOr0 MaTepHaa Mo MpeyIo)kEHHOMY BOIIPOCY;® 20

BKSaMeHyeMBIﬁ BJIaACCT OCHOBHBIMH TCPMHUHAMH U TOHATUAMHA, HO

OIpEEIICHNUS;® IK3aMEHYEMBIH 1a€T MOJIHBIN, CTPYKTYPHUPOBAHHBIN OTBET IO CYIIECTBY

MPEAJIOKCHHOTO BOIIPpOCa,® 3K3aMeHyeMLII71 MOKET OOIIYCTUTH HC Oollee 2-X He3HAYUTEIbHBIX

OIIIMOOYHBIX CY)KHGHHﬁ, HETOYHOCTEH HUIIN OT'OBOPOK.

UCIOJIB3YET YIPOIICHHbIE

* SK3aMEHYEMbII OrpaHMYMBAETCS OOIIMMHU MOHATUAMHI W/WIH JAET OOIIMN OTBET IO TEME, 10

OJIM3KOH K MpCAJIOKCHHOMY BOIIPOCY;*® 3K3aMeHyeMLII71 IJI0XO0 OpUCHTHPYCTCA B OCHOBHBIX
MOHATHAX, ONIPCACIICHUAX, TCPMUHAX;*® 3K3aMeHyeMLII71 A0ITYCKACT CUCTCMATHUYCCKUC OIIIMOKH B

Ha3BaHUAX, TCPMHUHAX U T.II.® 3K3aMeHyeMBIfI OrpaHUYUBaAcCTCsA 06H_II/IMI/I IOHATHUAMU I10

MNPEAJIOKCHHOMY BOIIPOCY.* BKSaMCHyCMHﬁ IMyTacTCsd B TCPMHUHAX U MMOHATHAX.

Tunel 0H0JIOrHYECKHUX MPOLECCOB, OMOpeakTOpbl. OTae/IeHre, 0UUCTKA U MOAUPUKALUS

MPOAYKTOB.

[IponoKUTENHbHOCTE TPOBEICHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl AyAUTOPHOM padoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12

IToxa3zaTean oneHMBaHUA

Baaasl

* SK3aMEHYEMbIi TOKa3bIBAET BCECTOPOHHUE, CUCTEMATHUECKHE U TITyOOKHe 3HAHUS 110
MPEAJIOKEHHOMY BOIIPOCY * SK3aMEHYEMBI CBOOOIHO U 6€301HO0YHO ONepUpPyeT TEPMUHAMH U

MOHSTHUSIMM;.* SK3aMEHYEMBII 3HAKOM C JIONOJHUTENIbHBIM MaTepUaioM, BBIXOIAIINM 32 PAMKH
OCHOBHOM y4eOHOI MPOrpaMMBbl.® SK3aMEHYEMBbI MOKET JONYCTUTH He Ooiee 1

HECYIIIECTBEHHOI'0 OIIMO0YHOIO CYKIEHHS, HETOYHOCTEN MJIM OTOBOPOK.

25

® BKSaMCHyeMHﬁ ACMOHCTPUPYCT 3HAHUC 0a3oBoro MaTcepHrala 1o npeajI0KCHHOMY BOIIPOCY.®

HK3aMEHYEMBIN BJ1a/Ie€T OCHOBHBIMUA TEPMUHAMHU U NIOHATHUSAMH, HO UCIIOJIB3YET YIIPOIEHHBIE
OIIPEIETICHUS;* IK3aMEHYEMBIN JAeT MOJHbIN, CTPYKTYPUPOBAHHBIN OTBET I10 CYILLECTBY

MNPpCAJIOKCHHOT'O BOIIpOCa,® 3K3aMeHyeMbII>'I MOKCT OOIIYCTUTH HC boiiee 2-X HE3HAYUTEIHHBIX

OIIMOOYHBIX CYXJIEHHH, HETOUHOCTEH U OTOBOPOK.

20

* JK3aMEHYEMBbIH OTPAaHUYMBACTCS OOIMMHU MOHATUAMH W/WIH Ta€T OOIIMIA OTBET IO TEME,
ONMU3KOMU K MPEATOKEHHOMY BOMPOCY;® IK3aMEHYEMBIH MJI0X0 OPUEHTUPYETCS B OCHOBHBIX

MOHATHAX, ONIPCACIICHUAX, TCPMUHAX*® 3K3aMeHyeMbIﬁ A0IMYCKACT CUCTCMATHUYCCKUC OIINOKHU B
Ha3BaHUAX, TCPMHUHAX U T.II1.® 3K3aMeHyeMBIﬁ OrpaHU4unBacTCsA O6H_II/IMI/I INOHATUAMMU I10

NPpCAJIOKCHHOMY BOIIPOCY.* 3K3aMeHyeMBIﬁ MMyTacTCsd B TCPMHUHAX U MMOHATHUAX.

12

* SK3aMEHYEMbIil He 00HAPYKMBACT MOHMUMAHHUS MPEITI0KEHHOTO BOMIPOCa W/WIH AaET OTBET,
KOTOPBIN CONEPKATEIBHO HE COOTHOCHUTCS C IMOCTABIECHHBIM BOIPOCOM.* SK3aMEHYEMBIN HE

OpPUEHTHUPYETCS B MOHATHX, OMPEICIICHUAX U/UIN HE Ba/leeT TEPMUHOJIOTHEHN TI0 CYIIECTBY
BOIIPOCA.* SK3aMEHYEMbII 3HAKOM JIUIIb C HEKOTOPHIMU OCHOBHBIMHU MOHSATUSIMH, TEPMUHAMH U3

TEMBI, OJIU3KON K MPEJI0KEHHOMY BOTIPOCY.

MHKpOﬁl/IOHOI‘I/I‘{eCKOC IPOU3BOACTBO OHOJIOTHYeCKH AKTHBHBIX BellleCTB.

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12

IToxa3zaTenan oneHMBaHUA

Baaasl

* DK3aMEHYEMBIii TTOKa3bIBACT BCECTOPOHHHE, CHCTEMATHICCKHE U TITyOOKHE 3HAHUS 110
MPEJIOKEHHOMY BOIIPOCY.* IK3aMEHYEeMbIi CBOOOTHO U O€30IMUO0YHO ONIEPUPYET TEPMUHAMU U

MOHATUSMH;. * DK3aMEHYEMBIN 3HAKOM C JOIOJHUTEIbHBIM MAaTEPUAIIOM, BBIXOISAIINM 32 PAMKH
OCHOBHOH Yy4eOHOU MPOrpaMMBbl.® S3K3aMEHYEMbI MOXKET JIOMyCTUTh He Ooiee 1

HCCYHICCTBCHHOI'O OIIMOOYHOI0 CYKACHU, HETOYHOCTEH HUIIN Or'OBOPOK.

25

* DK3aMEHYEMBIii ISMOHCTPUPYET 3HaHUEe 0Aa30BOT0 MaTepHala 1o MpeIoKEeHHOMY BOIIPOCY;®

9K3aMECHYEMBIN BIaleeT OCHOBHBIMUA TEPMHHAMHU U NIOHATHUSAMH, HO HCIIOJIB3YET YIIPOICHHBIE
OIIPEIIETICHUS;* DK3aMEHYEMBIN JAeT IOJIHBIM, CTPYKTYPUPOBAHHBIN OTBET I10 CYIECTBY

MPEJIOKEHHOTO BOMPOCA;® IK3aMEHYEMBII MOXKET JIOMMYCTUTh HE 0oJiee 2-X HE3HAYUTEIbHBIX

OLIMOOYHBIX CYXJICHHH, HETOUHOCTEH UM OTOBOPOK.

20




* DK3aMEHYEMbI OTPAaHINYMBACTCS OOIIMMH MOHSATUSAMU W/WIH TAET OOIIUN OTBET IO TeMe, 12
OJIM3KOH K MPEIOKEHHOMY BOIIPOCY;®* IK3aMEHYEMBIH TIJI0X0 OPUEHTHUPYETCSI B OCHOBHBIX

IMOHATHAX, ONIPCACIICHUAX, TCPMUHAX® 3K33M€Hy€MbII>i JO0ITYCKA€T CUCTEMATHUYCCKUEC OIMOKHU B
Ha3BaHUAX, TCPMHUHAX U T.II.* BKSaMeHyeMBIﬁ OrpaHHU4YuBacTCA 06H_II/IMI/I IOHATHUAMU I10

MPETIOKEHHOMY BOIIPOCY.* DK3aMEHYEMbIH IMyTaeTCsl B TEPMHUHAX U MOHATHUSX.

* SK3aMEeHYyEeMbIil He OOHapy)KUBAeT MOHUMAaHUS MPEATI0KEHHOTO BOIIPOCa U/WUIH TaET OTBET, 8
KOTOPBIN COAEPKATEIHHO HE COOTHOCUTCS C IMOCTABIECHHBIM BOIIPOCOM.* SK3aMEHYEMBbII HE

OPUCHTHUPYCTCA B MOHATUAX, OIIPCACICHUAX Y/WIIA HE BJIaACCT TepMI/IHOHOFI/IeI\/’I o CymieCTBy
BOIIpoca.* SKSaMCHyeMHﬁ 3HAaKOM JIMIIb ¢ HCKOTOPBIMU OCHOBHBIMH ITOHATUAMHA, TCPMHUHaAMHU U3

TEMBI, OJIN3KON K MPEJI0KEHHOMY BOMPOCY.

MeToabl reHeTHYEeCKOr0 KOHCTPYMPOBaHHUA in vitro.

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ay/INTOPHOI padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM aTTeCTalUN: 25
[Tpoxoanoii 6amt: 12

Iloka3aTesn oeHNBAHUS banasl

* 9K3aMEHYEMBIii TTOKa3bIBACT BCECTOPOHHHE, CUCTEMaTHYECKHE U TIyOOKHEe 3HAHUS 110 25
MPEI0KEHHOMY BOIIPOCY.* 9K3aMEHYEeMbIi CBOOOIHO U O€30IINO0YHO ONEpUPYET TEPMUHAMU U

MOHSTHUSMH;.* SK3aMEHYEMBbIi 3HAKOM C JIONOJHUTENbHBIM MaTepUaoM, BBIXOISIIINM 32 pAMKU
OCHOBHOM Y4EOHOU ITPOTPAMMBI.® SIK3aMEHYEMBIH MOXKET IOMyCTUTH He Ooee 1

HECYIIECTBEHHOT'0 OLIMO0YHOTO CYKICHHSI, HETOYHOCTEN MIJIU OTOBOPOK.

* 9K3aMEHYEMBIii IEMOHCTPUPYET 3HaHUEe 0Aa30BOr0 MaTepHaa 1o MnpeioKeHHOMY BOIPOCY;® 20

HK3aMEHYEMBIH BJIaJIC€T OCHOBHBIMU TEPMUHAMU U MOHSATUSMHU, HO UCIIOJIb3YET YIPOIIECHHbIE
oTpesieNieHus ;* SK3aMEeHyeMbIi J1aeT MOJIHBIN, CTPYKTYPUPOBAHHBIN OTBET MO CYIIECTBY

MPEJI0AKEHHOTO BOMIPOCA;® IK3aMEHYEMbIN MOXKET JIOMYCTUTh HE 0oJiee 2-X He3HAYUTEIbHBIX

OMMMOOYHBIX CYXKJICHUH, HETOUHOCTEN MJIH OTOBOPOK.

* 5K3aMEHYEMbIil OrpaHNYMBACTCS OOIIMMHU MOHSATUSAMU W/WIH JaET OOIIUN OTBET IO TeMe, 12
OJIM3KOM K MPETIOKEHHOMY BOIIPOCY;®* AK3aMEHYEMBII TJI0X0 OPUEHTUPYETCSI B OCHOBHBIX

MOHATHAX, ONIPCACIICHUAX, TCPMUHAX;® BKSaMCHyeMBIﬁ JA0IIYCKAa€T CUCTEMATHUYCCKUC OIIOKYU B
Ha3BaHUWAX, TCPMHUHAX U T.II.® 3K33M€Hy€MBII>i OrpaHM4YuBacCTCsA O6HII/IMI/I IIOHATHUAMMU I10

MPEJI0KEHHOMY BOIPOCY.* 3K3aMEHYEMBbIN ITyTAETCS B TEPMUHAX U MTOHATHSX.

* 5K3aMEHYEMbIil He 00HapyKUBAET MOHUMAHUS MPEAJI0KEHHOT0 BOIIPOCa /WM TAET OTBET, 8
KOTOPBIN CONEPKATENBHO HE COOTHOCUTCS € ITOCTaBICHHBIM BOIIPOCOM.® DK3aMEHYEMBIN HE

OPUCHTHUPYCTCA B IIOHATHUAX, OIIPCACIICHUAX Y/WIIA HE BJIaAcCT TepMHHOHOFHeﬁ 10 CyIICCTBY
BOIIpoca.* 3K3aM€Hy€MBIﬁ 3HAKOM JIMIIb ¢ HCKOTOPBIMU OCHOBHBLIMH ITOHATUAMHA, TCPMHUHAMU U3

TEMBI, OJTU3KOU K MPEAJIOKEHHOMY BOIIPOCY.

MeToabl FeHHOM MHKEHEPUH B CeJIbCKOM X0351iicTBe (TPAHCTeHHbIE PACTEHHS U 'KUBOTHbIE) U
NUIEeBOH MPOMBIILIIEHHOCTH (TeHHO-MOAU(PUIIMPOBAHHBIE HC-TOYHUKHU MUIIEBOM MPOIYKIUM).



ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amm: 12

IToxa3aTeIu onleHUBAHUS Baaasl

* HK3aMEHYEMBII ITOKa3bIBACT BCECTOPOHHHE, CHCTEMATHIECKHE U TITyOOKHE 3HAHUS TI0 25
MPEIIOKEHHOMY BOIIPOCY.* IK3aMEHYEeMbIi CBOOOTHO U O€30IMO0YHO ONIEPUPYET TEPMUHAMU U

MIOHATUSIMH;. * DK3aMEHYEMBIN 3HAKOM C JOIOJHUTEIBHBIM MaTEPUAIIOM, BBIXOASAIIMM 33 PAMKH
OCHOBHOM Y4eOHOMU MPOrpaMMBbl.® 3K3aMEHYEMbI MOXET JOMYyCTUTh He Oomnee 1

HCCYHICCTBCHHOI'O OIIIMOOYHOI0 CYKACHUA, HETOYHOCTEH HUIIN OTr'OBOPOK.

* JK3aMEHYEMBbI IEMOHCTPUPYET 3HaHKHE 0a30BOr0 MaTepHala Mo Mpe/jIo)KeHHOMY BOIIPOCY;® 20

HK3aMEHYEMBIN BJIaIe€T OCHOBHBIMUA TEPMUHAMHU U IIOHATHSAMH, HO HCIIOJIB3YET YIIPOIECHHBIE
OIIPENIETICHUS;* IK3aMEHYEMBIN JaeT MOJHbIN, CTPYKTYPUPOBAHHBIN OTBET I10 CYILECTBY

MNPpCAJIOKCHHOT'O BOIIPpOCa,® 3K3aMeHyeMbII>'I MOKCT OOIIYCTUTH HC boiee 2-X HE3HAYUTEIBHBIX

OLIMOOYHBIX CYXKJICHHH, HETOUHOCTEH UM OTOBOPOK.

* JK3aMEHYEMBbIH OTPAaHUYMBACTCS OOIUMHU MOHATUAMH U/WIH Ta€T OOIIHIA OTBET IO TEME, 12
OJM3KOM K MPeIIoKEHHOMY BOIIPOCY;* SIK3aMEHYEMBI MII0X0 OPUEHTUPYETCSI B OCHOBHBIX

MOHATHAX, ONIPCACIICHUAX, TCPMUHAX® 3K3aMeHyeMbIﬁ A0IMYCKACT CUCTCMATHUYCCKUC OIIMOKHU B
Ha3BaHUAX, TCPMHUHAX U T.II1.® 3K3aMeHyeMBIﬁ OrpaHU4uBacTCsA O6H_II/IMI/I INOHATUAMMU I10

MNPCAJIOKCHHOMY BOIIPOCY.* 3K3aMeHyeMBIﬁ MMyTacTCsd B TCPMHUHAX U MMOHATHUAX.

* SK3aMEHYyEeMbIii He 0OHapY>KUBAET MOHUMAHUS MPEATI0KEHHOTO BOIIPOCa W/WIIK AaéT OTBET, 8
KOTOPBIN COIEPKATEIBHO HE COOTHOCHUTCS € IMOCTABJIECHHBIM BOIPOCOM.* SK3aMEHYEMBII HE

OPUEHTHUPYETCS B MOHATHX, ONPECIICHUAX U/IIN HE BiIa/leeT TEPMUHOJIOTHEHN TI0 CYIIECTBY
BOIIPOCA.* SK3aMEHYEMbIIl 3HAKOM JIUIIb C HEKOTOPHIMU OCHOBHBIMU MOHSATUSIMH, TEPMUHAMH U3

TEMBI, OJIU3KON K MPEJI0KEHHOMY BOTIPOCY.




