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IHosicHuTeIbHAA 3aIIUCKA

[Tporpamma yueOGHOro Kypca mo OMOJIOrMH «BHOTEXHOIOTHSA» COCTABICHA B COOTBETCTBUM C
TpeboBanusMu DeneparbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEAHEro OO0IIero
oOpa3oBaHus.

Hacrosimuii kype nmpeaHasHaueH Ui M3ydeHHs] OMOJIOTMYECKUX SIBJICHUN U 3aKOHOMEpPHOCTEH,
pacipenus 0a30BbIX 3HaHUH, pa3BUTHSI IPAKTUYECKUX YMEHUH U HABBIKOB.

«BHOTEeXHONOTHS» — 3TO MHTETPATHUBHBIN Kypc, OOBEINHSAIONINIA HECKOIBKO OTpaciell 3HaAHUS —
OMOJIOTHIO, XUMHIO, HH)XXEHEPUI0 — U JIEMOHCTPUPYIOLIUI NpUMeHeHHe (QyHIaMEeHTalIbHbIX Hay4HbIX
OTKPBITUM B IIOBCEJHEBHOM JKU3HU 4eslOoBeKa. Peub UAET 0 COBPEMEHHBIX TEXHOJIOTUAX IIPOM3BOJCTBA
IIPOAYKTOB ITUTAHUA, MEIUIMHCKUX MpENapaToB, MapproMepHONH IPOAYKIUH U Jp.

BuoTexHonorus MCHonb3yeT BCE COBPEMEHHBIE 3HAHHMSA O OHMOJIOTMYECKHX OpraHu3Max, uX
IeHETHKE, (DU3MOJOTUM, DSKOJOTMM, M, TPUMEHAS MHKEHEpHbIe MOAXO0Jbl (MOJEIUPOBaHUE,
MaTEMaTHUYECKOEe IPOTHO3UPOBAHUE U aHANIU3), CO3JACT TEXHOJIOTMH, 0€3 KOTOPBIX HEBO3MOXKHO
IIPEICTaBUTh COBPEMEHHYIO IIPOMBIIIIIEHHOCTD, CEJIBCKOE X034MCTBO, MEIULIUHY U T. 1.

Hcnonp3oBaHne OMOJIOTMYECKUX CUCTEM KAaK OCHOBBI JH00OW OMOTEXHOJIOTUU AETAET MPOIYKThI
Oosiee JAeUIeBBIMH, I103BOJIAET BbIpaOAThIBATh MX B OOJNBLIMX KOJMYECTBAX, YacTO YJIydllaeT HUX
KAaueCTBO M YCBOSEMOCTb OpPraHM3MaMU Y€JIOBEKA U KUBOTHBIX, a TJIABHOE, JI€JaeT CaMO NPOU3BOICTBO
sKosiornuecku Oosiee Oe3zomacHbIMU. IIpexne Bcero, 3TO KacaeTcsi IPOM3BOJCTBA JIEKApCTB,
3aMeHHuTeNed IulacTMacc M T. . BHOTeXHOJOrWs HOMOraer pemarb 3KOJOTHYECKUE MPOoOJeMBbl.
Hampumep, MOXHO IIpenOTBPAaTUTh MCYE3HOBEHHME PEIKMX M MCYE3AIOIIMX BHUJIOB, COXPaHsAs CEMEHa,
IBUIbIYY, KJIETKH M TKaHU pAcTEHUil, ClepMy J>KMBOTHBIX B KPHOOAHKAaX B YCJIOBHUSX INIyOOKOTrO
3aMOpaKMBaHUS TPU TEMIIEpaType KHUJAKOro a30Ta. DKOJIOIMYECKH 4YHcTas mepepaboTKa OTXOOB,
MIOJIyYeHHE TOIIMBA TAK)KE OCYIIECTBISIETCS C MOMOIIbI0 OMOTeXHOJIOrui. buorexHonorus spisercs,
IJIaBHBIM 00pa3oM, TPUKIATHOW HAYKOW, HAIMPaBICHHON Ha BHEApPEHHE B TMPAKTHKY pE3yJIbTaTOB
¢bynnameHTanbHbIX HayK. OJgHako coBpeMeHHas (yHJaMEHTalbHas Hayka, KOTOpas Jaja Hadalo
OMOTEXHOJIOTHH, TENepb, B CBOI OY€pEeb, HE MOXKET OOXOAUThCSA 0€3 METOJO0B U TEXHOJIOTHM 3TOM
Hayku. Bee 3T0 nenaer coBpeMeHHYH OMOTEXHOJOIMIO OYEHb MEPCIEKTUBHON 00JacThiO, B Pa3BUTHE
KOTOPOM BEIyIHE Jep>KaBbl MUPA BKJIAJIBIBAIOT OTPOMHBIE CPE/ICTBA.

Temnbel 1 MacmTaObl pa3BUTHS M HPUMEHEHUS OHMOJIOIMYECKMX TEXHOJOTHH B Pa3IMUHBIX
OTpacysiXx MPOMBINIJIEHHOCTH M 00JIacTAX HayKu ObIcTpo Bo3pactaior, ocobenHo B CIIA, Snonuw,
Anrmuu, I'epmanun, @panuuy, Mrtanuu 1 HEKOTOpBIX APYTHUX CTpaHax. B psne cTpaH yTBepXkAEHbI
HallMOHAJIbHBIE IIPOrpaMMbl B 001acTH OMOTEXHOJIOIMH, KOTOPBIE JOJKHBI MOCIYKUTh JJIS PELICHUS
BaOXHEHIIMX MTpoOieM B 00JacTH MEAMIUHBI (CO3JaHME JIEKApCTBEHHBIX MpenapaToB Ui JICYCHHS
HEKOTOPBIX, B TOM YHCJI€ T€HETHYECKHX, 3a00JIeBaHUI), SKOJOTMHM (OYMCTKA OKpYXaroullel cpensbl,
nepepaboTKa OTXO0/0B), CEIbCKOIO X03siicTBa (IOBBIIEHHE MPOJTYKTUBHOCTH PACTEHUN U KUBOTHBIX,
ylIydllleHuEe KauecTBa MPOAYKTOB) W Jpyrux. llocreneHHO Ha mepBOe€ MECTO BBIXOJIUT TaKoe
HampaBjieHue OWOTEXHOJIOTHUH, KaK TEeHeTHYecKas WMHXXEHEpHs, KOTopas IO03BOJISET, MaHUIYJIHUPYs
r€HaMH, CO3[1aBaTb OpPraHW3Mbl C HOBBIMM KAaueCTBAMM, TaK HA3bIBAEMbIE «TPAHCTEHHBIE» WIH
reHeTuuecku Mmoauduuuposanusie opranuzMel (I'MO). IlocnencTBust co3iaHusi TakKUX OpPraHU3MOB
U3y4eHbl eme HegoctaToyHo. [loaToMy Bce wdamle MNOJHUMAETCs BOMNPOC O OHMOJIOTHYECKOM
6e30macHOCTH MOJOO0HBIX paboT. IIpOoayKTHI M MpPEAMETHI, MOTYYEHHBIE C MMOMOIIBIO OMOJIOrMYECKHX
TEXHOJIOTHUH, Bce O0JbIle U O0Jble OKPYX AT HAC B MOBCEIHEBHON kM3HU. Heo6XoauMo 4eTKo 3HaTh
HE TOJIBKO MPEUMYIIECTBA HOBBIX TEXHOJIOIHM, HO U UX HEJOCTATKHU.

B cooTBeTcTBUM € 3THM, OCHOBHOM HEJIbIO ITPOXOXKACHHUS HACTOSALIETO Kypca — MO3HAKOMHTH
yyaluxcs C COBPEMEHHBIMH cHoco0aMu pelieHHs TJ00aJbHBIX MpOOJieM COBPEMEHHOCTH:
IIPOJIOBOJILCTBEHHOM, JHEPreTHYECKOW, OXpaHbl 3J0pOBbs 4YesoBeka. Kypc mpecimenyer He TOJIBKO
oOpa3oBaTenbHble, HO M BOCHUTATENbHbIE II€JH, IOCKOJBKY OH CIIOCOOCTBYET (OPMHUPOBAHMIO
9KOJIOTMYECKOIO MBIIUICHHS Y TIOIPACTAIOLIErO MTOKOJIEHUS.
3amaumn

1. Co3path cHCTEMHOE MPEICTABIEHUE O OMOTEXHOJIOIHH, €€ BO3MOXKHOCTIX M O CBS3SIX C IPYTUMHU

HayKaMy OMOJIOTUYECKOTO TPOQHIIS.

2. Il0o3HaKOMHTB C OCHOBHBIMH pa3iellaMH, IIOHSATUSAMH U METOAAMHU OMOTEXHOJIOTHH.
3. Pacmmputh Kpyrosop ydammxcs, IO3HAKOMHB HX C COBPEMEHHBIMH OHMOJIOTHYECKUMHU

TEXHOJIOTUSIMH, & TAK)KE C YUEHBIMHU, KOTOPBIE CTOSUIA Y UCTOKOB 9TOH HaYKH.

4. Tloka3aTh BaKHOCTb U aKTyaJbHOCTb UCCIICIOBAHUH, CBSI3aHHBIX ¢ OMOTEXHOJIOTHEH.



o

3auHTEepecoBaTh yJyaluxcs npodiemMaMu OMOTEXHOIOTUU U IPYTUX OMOJIOrHYECKUX HaYK.
6. Pa3BuUTh YUYyBCTBO OTBETCTBEHHOCTH 3a COBEpIIIAEMbIC NIEHCTBHUS M TPUHUMAECMbIC pPEIICHUS Ha

MIpUMepEe HEraTUBHBIX HIKCIIEPUMEHTOB B 00JIaCTH OMOTEXHOJIOTHH.

7. Pa3BuUTb ucClle]0BATEIbCKUE YMEHUS.

Takum o0pa3om, 5SIEKTHUBHBIA Kypc «bBHOTEXHOJOrHsS» TOKa3bIBaeT, YTO JOCTHIKECHUS
(byHIaMEeHTaNBHON HAYKH HE HOCSAT OTBJICUECHHBIM XapakTep, a HAXOAAT IPUMEHEHHE B IPAKTHUECKON
JesITelTbHOCTU YesoBeka. OCyIIecTBIIeTCs Mepexo i OT OOIIMX BOMPOCOB K OoJiee YaCTHBIM 3a/lauaM
MPUKJIAJTHOTO UCIOJIb30BAaHUs 3HAHUH, MOJYYEHHBIX B XOJI€ HAYYHBIX MCCIIEIOBaHUN. Takou Mmoaxox
JIOJKEH MPOOYIUTh B ACTAX CTPEMJICHHUE K 3HAHUSIM U K HCCIeI0BaTeIbCKON paboTe.

[IpennaraeMselii yaeOHBINM Kype yrIIyOJIsIieT M pacIIupseT PaMKH JIEHCTBYIOMIETO Kypca OHOJIOTHH,
uMeeT npodeccuoHanbHyl0 HampaBieHHOCTh. [IpeanasHauen s o0ydaromuxes 11 kiacca rpynms
€CTECTBEHHOHAYYHOTO Mo uiis 1 paccuuTaH Ha 34 yacoB (1 yac B He/IeJ1I0).

I{leHHOCTHBIE OPHEHTHPBI COIEPKAHUSA YHeOHOT 0 IpeMeTa
B nacrosmiee Bpems 6uonorunyeckoe o0pa3oBaHUE JOJDKHO OOECHEUUTh BBITYCKHUKAM BBICOKYIO
OHMOJIOTMYECKYIO, DKOJIOTUYECKYIO U MPUPOJOOXPAHUTEIbHYIO TPAMOTHOCTb.

3HaHusiT B 00JAacTH OCHOBHBIX OHOJIOTMYECKHX 3aKOHOB, TeOopuil M wuzaed (GopMHUpYIOT
HPaBCTBEHHbIE HOPMBI M MPUHLMUIIBI OTHOIIEHHS K JKMBOM Ipupoje. B KkauecTBe HEHHOCTHBIX
OPHEHTHPOB OHOJOTHYECKOro 00pa30BaHUS BBICTYNMAIOT OOBEKTHI, U3ydaeMble B Kypce OHOIOTHH, K
KOTOpPBIM Yy yyamuxcs (opMHUpYyeTcss LEHHOCTHOE OTHolleHue. llpu 3ToM Beayllyio posib HUrparoT
MO3HABATENbHBIEC IIEHHOCTHU, TAaK KaK JaHHBIM y4eOHBIA NpeaMeT BXOIUT B TPYHIYy IPEeIMETOB
[I03HABATEJIBHOIO IIMKJIA, IVIaBHAS 1I€Jb KOTOPBIX 3aKJIOYAETCS B M3YUYEHUU COBPEMEHHBIX CIOCOOOB
pelieHus riodaabHbBIX TPoOIeM COBPEMEHHOCTH.

OCHOBY no3znagamenbHvIX YyeHHOCmel COCTABISIOT HayuyHble 3HAHUS U HAyYHbIE METO/IbI IO3HAHUS.
[To3naBaTenbHbIE IIEHHOCTHBIE OpUEHTAlMU, (GOPMUPYEMBIE B IMpOLIECCEe H3Yy4eHUs OMOTEXHOJIOTHUH,
MIPOSIBJISIOTCS B MPU3HAHUU:

L4 HEHHOCTHU HAYYHOT'O 3HAaHMU:, €ro HpaKTquCKOﬁ 3HAYUMOCTH, JOCTOBCPHOCTHU,
L4 OEHHOCTH OMOJIOrMYECKUX METOJ0B UCCIICAOBAaHUA,
L4 IMOHUMAaHHWH CJIOKHOCTH U IPOTUBOPCUUBOCTU CaMOI'0 Mpouecca nmo3HaHus.

Pa3BuTHe no3HAaBaTENbHBIX LIEHHOCTHBIX OPMEHTAIMU COJIEp’KaHUsl 3JEKTUBHOIO Kypca OMOJIOrun
MO3BOJISIET C(HOPMHUPOBATD:

L YBAXUTCIIbHOC OTHOIICHHUEC K COSI/II[aTeJ'IBHOI\/'I, TBOpquKOﬁ JCATCIIbHOCTHU,
J MMOHWMaHKE HEOOXOIMMOCTH 3I0pOBOTO 00pa3a KHU3HH,
o CO3HATEJIBHBIN BRIOOP OyayIiei mpodeccuoHaaIbHOM IS TETbHOCTH.

Kypc «buorexHonorus» ob6nanaeT BO3MOXKHOCTAMHU Uil (HOPMHUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTABJISIIOT Ipoliecc oOIeHns U TpaMoTHas peuyb. KoMMyHUKaTUBHBIE
LIEHHOCTHBIE OPUEHTALlUU Kypca CIIOCOOCTBYIOT:

° MPaBIJILHOMY HCIIOJIb30BAHUIO OMOXHUMHUYECKON TEPMUHOJIOTUU U CUMBOJIUKH;

° Pa3BUTHIO TOTPEOHOCTH BECTHU JUAJNIOT, BBICIYNIMBATh MHEHHE OMNIMOHEHTA, y4acTBOBATh B
JIMCKYCCHU;

° Pa3BUTHIO CIOCOOHOCTH OTKPBITO BBIpaKaTh W apryMEHTHPOBAHHE OTCTAaWBATh CBOIO TOYKY
3peHusl.

BCG BBIIIIC 0603HaquHBIe IIECHHOCTU W IICHHOCTHBIC OpI/IeHTaI_[I/IH COCTABJIAOT B COBOKyHHOCTI/I
OCHOBY AJis1 (POPMUPOBAHUS IIEHHOCTHOTO OTHOIICHUS K MPUPOJE, OOIIECTBY, YEIOBEKY B KOHTEKCTE
00I11eYeI0BEYECKHUX IIEHHOCTEN NCTUHBI.

IlnanupyemMble pe3y/ibTaThl OCBOECHHSI Kypca
JINYHOCTHBIE Pe3yJIbTAThI OCBOCHHUS 3JIEKTHBHOI0 Kypca
Y yuamerocs 0yayT c(p)opMUpPOBAHBI:

o LEHHOCTH 3JI0POBOT0O M 0€301acHOro o0pasa *KHU3HH;

o OCHOBBI 3KOJIOTHYECKOU KYJIBTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIIJICHU A,

o YMEHHE yNPaBIsATh CBOCH MO3HABATEIbHOU IESITENbHOCTHIO;

o OCO3HaHHE €IMHCTBA M LEJIOCTHOCTH OKPYKAIOIIEro MUPa, BO3MOKHOCTEH €ro MO3HaBaEMOCTH U

00BSICHUIMOCTH Ha OCHOBE JJOCTH)KEHUI HAyKH.
Yyamuiics MOJIy4UT BO3MOKHOCTD AJ1s1 GOPMHPOBAHHS:



o YyBCTBA FOPJAOCTH 32 POCCUICKYIO OMOJIOTUYECKYIO HAYKY, TYMaHU3Ma, LEIeyCTPEMIICHHOCTH;

o TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY JabHEHIIICH 00pa3oBaTeIbHON TPACKTOPHUH;

o OMBITa  DKOJOTHYECKH  OPUEHTUPOBAHHON  pe(dIEKCMBHO-OLICHOYHOM W TIPAKTUYCCKOM
NEeSITeNIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

o YMEHHUSl TIOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHMPOBO33pEHHE: OCO3HABATh

HOTpe6HOCTB 1 T'OTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM 4YHCJIIC U B paMKax CaMOCTOSTEILHOMN
JCATCIIBHOCTH BHE HIKOJIBI.
MeTal'IpeHMeTHbIepeZ}yJILTaTLI OCBOCHHUA JJIEKTUBHOI'O Kypca

PeryasituBubie YVY /|
Yyammiics HaAy4YuTCs:

° COCTaBJISITh (MHAMBUAYAJIHHO WM B TPYIIE) TUIAH PEUISHUS TPOOJIEMBI;

° paboTas 110 TJIaHy, CBEPATh CBOM JICHCTBHS C IEJIBIO U, IIPU HEOOXOIUMOCTH, UCTIPABIIATH OITHOKH
CaMOCTOSITENILHO;

° B JIMAJIOTe C YYUTEIEM COBEPIICHCTBOBATh CAMOCTOSATEILHO BIPAa0OOTaHHBIC KPUTEPUHU OIICHKH;

° Ha3bIBaThb TPYAHOCTH, C KOTOPBIMHM CTOJKHYJCS IpPH PELICHUM 3a7aud, U IMpeiaraTtb MyTH UX
MPEO0JICHUS.
Yyammiics moJy4YuT BO3MOKHOCTh HAYYUTHCSH:

° BBIIBUTATh BEPCHUHM pEIICHUS MpOOJeMbl, OCO3HABaTh KOHEYHBIH pe3yJabTaT, BBIOUPATH U3
MPEJI0KEHHBIX U UICKATh CAMOCTOSITENIbHO CPEJICTBA JOCTHXKEHUS 1ICJIH;

° CaMOCTOSITEIILHO CTaBUTh HOBBIC yUEOHBIC IICITH U 3aa4H;

° CaMOCTOSTEJIbHO CTPOUTD )KU3HEHHBIE TJIaHbI BO BPDEMEHHOM MEPCIIEKTUBE;

° NpY TUIAHUPOBAHUMU JOCTHXKEHUS LIEJIEH CAMOCTOSATENBHO M AJIEKBATHO YYMTBHIBATH YCJIOBHUS U

CpelICTBa X JOCTH)KCHHMS.
ITo3naBartenbHbie YV /[
Yyamuiicst Hay4YnTCH:

o KPUTHYECKH OL[EHUBATh U MHTEPIPETUPOBATh HH(OPMALIMIO C Pa3HBIX MO3ULIKH, paclio3HaBaTh U
¢uKcupoBaTh NPOTUBOPEUUS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;
o UCKaTh M HAaXOJUTh OOOOILIEHHbIE CIIOCOOBI PpEIIeHUs 3aJad, B TOM 4YHCIE, OCYIIECTBIAThH

pa3BepHyThI WHGOPMAIMOHHBI MOMCK W CTAaBUTh Ha €ro OCHOBE HOBBIE (yuyeOHblE U
MI03HABaTEJIbHbIE) 3a/1a4H.
Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH:
L HaxXOoJUuTb U MPUBOAUTHE KPUTHUYCCKUC apPryMCHTBI B OTHOLICHUHN HGI\/’ICTBI/II\/'I n CY)KILGHI/II\/'I APYyroro,
CIIOKOMHO | Pa3yMHO OTHOCHUTBCA K KPUTHUYCCKUM 3aMCUaHWsAM B OTHOUICHUH CcOOCTBEHHOTO
CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

o BBIXOOWUTH 3a pPaMKHU y‘~I€6HOFO npeaMera " OCYLCCTBIATH IIGJ'ICHaHpaBJ'IeHHI)H\/’I IIOUCK
BO3MOXKHOCTEH JIJISl IIMPOKOTO MIEPEHOCA CPENICTB U CIIOCOOOB JICHCTBHS;
. HAXOJIUTh U MPUBOUTH KPUTUYECKHE apTYMEHTHI B OTHOIICHUU JIEHCTBUN M CYXIECHHUH JAPYroro;

CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEUYaHHsIM B OTHOIIEHUU COOCTBEHHOTO
CYXKJIEHUS, paCCMaTPUBATh WX KaK pecypc COOCTBEHHOTO Pa3BHUTHSI.
KommyHnukarususbie YY ]|
Yyamuiicst HAy4YnTCA:

. OCYUIECTBJIATh JIENOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCIBIMU (Kak
BHYTpU 00pa3oBaTeNbHONW OpraHu3allid, Tak W 3a ee MpeieliaMu), MOJ0MpaTh MapTHEPOB IS
JIETIOBOM KOMMYHHUKAITUH HWCXOJII M3 COOOPaKEHHWM pe3yJIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE
JIMYHBIX CUMITATHIL;

° MIPU OCYIIECTBJICHUH TPYIIIOBON pa0dOTHl OBITh KaK PYKOBOJMTENEM, TaK M YICHOM KOMaHIIbI B
Pa3HBIX poJsxX (TeHepaTop uaeH, KPUTUK, UCTIOTHUTENb, BEICTYIAOIINMA, SIKCIIEPT U T.1I.).
Yyammiics moJy4YuT BO3MOKHOCTb HAYYUTHCSH:

o KOOPDJAMHUPOBaTb W  BBINOJHATH pabOTy B  YCIOBUSAX pEalbHOrO, BHUPTYaIbHOTO M|
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

o pPa3BEpPHYTO, JIOTUYHO M TOYHO M3Jararb CBOXO TOYKY 3PEHMS C MCIOIB30BAHMEM aJEKBATHBIX
(YCTHBIX ¥ MIUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

o pacrio3HaBaTh KOH(DIMKTOTCHHBIE CHUTYallMd W NPEJOTBpalaTh KOH(MIMKTBI 0 WX aKTHBHON

(1)3.3131, BbICTpaI/IBaTL IIGHOBYIO nu O6p2130BaTeJII>HyIO KOMMYHI/IKaI_II/IIO, 1/136era51 JINMYHOCTHBIX
OIIEHOYHBIX CYXICHUM.



IIpenmeTHble pe3yJibTaThl 0CBOEHHS 3JIeKTHBHOI0 Kypca
BbInycKHUK HAYYHTCS:

® OOBACHATH COBPCMCHHBIC METOAbI UCCIICAOBAHUA OMOTEXHOJIOTHYECKUX CBOMCTB U HBHGHHP'I;
L4 IIOHUMATh CYIIHOCTb U POJIb 6I/IOT€XHOJ'IOFI/II/I;
L4 AHAIIM3UPOBATh COBPEMCHHOC COCTOSAHHWE U JOCTHIXCHHA B obnactu MOJ'ICKy.]'IHpHOﬁ 6I/IOJ'IOFI/II/I,

TCHHOU MH)KEHEPHUH U JP., B IPOMBILIUIEHHOM IIPOU3BOJICTBE.
BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCH:

o OpraHU30BbIBATH U IMPOBOAUTH WHIMBUAYAIbHYIO MCCIIELOBATENbCKYIO JCATENbHOCTh 10
OMOJIOTMU: BBIIBUIaTh TUIOTE3bl, IIJIAHUPOBaTh pPabOTy, OTOMpaTe U MNpeoOpa3oBbIBATh
HEOO0X0MMYI0 HMH(POPMALIMIO, TPOBOAUTH HSKCIHEPUMEHTBHI, HHTEPIPETUPOBATH PE3YIbTATHI,
Jenarh BBIBOJAbI Ha OCHOBE IIOJIYYEHHBIX PE3YJIbTATOB, IPEACTABIATh MPOAYKT CBOHUX

HMCCIICIOBAHMI;

J IIPOrHO3UPOBATh IOCIEACTBUS COOCTBEHHBIX MCCIIEJOBAaHUI C y4eTOM 3THYECKMX HOPM U
9KOJIOTUYECKUX TPeOOBAHUM;

. aHAJIM3UPOBATh U UCIIOJIB30BATh B PEIICHUH y4EOHBIX M MCCIEN0BATENbCKHUX 3a/1a4 HH(OpMaInio
O COBPEMEHHBIX HCCIEeI0OBAaHUAX B OMOJIOIMH, OMOTEXHOIOIUH, MEJULIMHE U SKOJIOTHH.

. JIeJ1aTh BBIBOJIbI O (PU3NOJIOTUYECKUX OCHOBAX 3/I0POBOr0 00pa3a *HU3HU U COXPAHEHUS 370POBbSI.

®opmbl padboThI:

J JeKIUM C M3YyYEHHEM TEOPEeTHUECKOro MaTepualla, COCTABJICHHEM alllOPUTMOB, OIOPHBIX

KOHCIIEKTOB, CXEM, [TPE3CHTALIHII;
. CeMHHAapBI, 3a1uTa pedeparos;
. nabopaTtopHbIe padOThI U TPAKTUKYMBI,
o YCTHBIE COOOLICHUS yYaIIUXCS C TIOCIEAYIOMIEeH JUCKYCCHEH.
®opMblI OpraHu3anuu y4eGHOro npouecca:
WHMBU1yaJIbHbIE;
IpYNIOBHIE;
WHUBUAYAIbHO-TPYIIIIOBBIE;
(bpoHTaNbHbIE;
MIPaKTUKYMBI.
Metoabl 00y4eHus:
Ilo uCTOYHMKY 3HAHUN: CIIOBECHBIE, HATJISAHbBIE, IPAKTUYECKUE.
[To ypoBHIO MMO3HABAaTEIBHOW AKTUBHOCTHU: MPOOJIEMHBIM, YaCTUYHO-TIOMCKOBBIM, OOBSICHUTEIBHO-
WJUTIOCTPaTUBHBIN.
[lo npuHOMOY pacwICeHEHUs WM COCIMHEHUS 3HAHUW: AHAIUTHYECKUM, CHUHTETUYECKHIA,
CpaBHUTEbHBIN, 00001Iat0NUi, KTacCU()UKALMOHHBIMN.
®dopMaMu KOHTPOJIS 110 U3YYEHHUIO JAHHOTO 3JIEKTUBHOTO Kypca OyIyT SBIATHCSA:
o YCTHBIE U TUCbMEHHBIE TECTOBBIE PaOOTHI;
o UTOrOBas 3a4eTHas paboTa.

Conep:xkanue Kypca
Copepxanne kypca Kypc 3HaKoMHT C HCTOpUEH, OCHOBHBIMHM MOHSTHSIMM U pasjesiaMu
ouorexHonoruu. OcoOeHHOE BHHMMAHHE YAENSAETCS MPAKTUYECKOMY MPUMEHEHHIO HOBEMIINX
(byHIaMEeHTaIBHBIX OTKPBITUHM, CAETaHHBIX B 00JIACTH MOJIEKYJISPHOM OMOIOTUY, TEHHOW MHXEHEPUU U
Ip., B IPOMBILUIEHHOM IPOU3BO/ICTBE.
OO01ee kou4ecTBO - 34 4.
1. Beenenne. [Ipeamer 6uorexnosoruu (2 4.)

[Ipenmer u 3amaun OumorexHosoruu. Yrto Takoe OumorexHosorusi? IlepBbie TexHONOTHH C
UCIOJIb30BaHUEM OHOJIOrMYeCKUX O0BEeKTOB. O05acTh NPUMEHEHUS COBPEMEHHOM OHOTEXHOJIOTHU.
OcHoBHBIE pa3zenbl OuoTexHoJoruu. Kierounas WH)KeHepus KUBOTHBIX. KileTouHass WH)XeHepus
pacTeHui.

2. OcHOBBI KJIETOYHOW HH:KeHepuH (3 4.)

[lonsiTe KyJIbTypbl HM30JMPOBAHHBIX KIETOK M TKaHeW. lcnosb3oBaHue KyabTypbl
M30JIMPOBAHHBIX KJIETOK M TKaHEW. YCIIOBUS KyJIbTHBUPOBAHMS HM30JUPOBAHHBIX KJIETOK U TKaHEH.
[Mutatenbuble cpenpl. lenuddepeHunpoBka — 0CHOBA Mpoliecca 00pa3oBaHUs U30JIUPOBAHHBIX KIETOK
U TKaHeU. TUIIBI KJIETOYHBIX KYJIBTYP.



3. IMosyyeHne BTOpUYHBIX MeTa001uTOB (2 4.)

[ToryueHue BTOPUYHBIX MeTabONMUTOB. UTO Takoe MEpPBUYHBIE U BTOPUYHBIC COCIUHEHUS.
Pacnpoctpanenue BTOpUYHBIX cOeIUHEHUN. Ajkanounbl. DeHoNbHBIE COECIUHEHUA. TepreHOUIbI.
Pacrnipenenenrie BTOpUUHBIX COEMHEHUM U UX POJIb B )KU3HEEATEIBHOCTH KIIETOK.

4. I'eHeTHYecKasi HH:KeHepPHs (OCHOBHBbIE MeToabI) (3 4.)

I'enernyeckas nH>XeHepHs U €€ npuMeHeHne. OCHOBHAsI TEXHOJIOTUSI TEHETUYECKON NHKEHEPUU.
®epMeHTHl B T€HHOM HHXKeHepuHu. Bektopbl, ucnonsiyembie B kinonupoBanuu [IHK. I'enbl m ux
nosydyenue. TpaHckpunmus.

5. IeHeTHyeckasi nH:KeHepus (MpumeHeHue) (3 4.)

I'eneTnyeckas MHKEHEPUS U €€ BO3MOKHOCTH IS NMPAKTUKU. [IpOIyKTEl F€HHOM MH)KEHEpUU B
npousBojicTBe. llomyyeHue BakIMH METOAOM T€HHOW HWHXKeHepuu. MonekynspHas IUarHoCTHKa
3aboneBaHuil. [ eHeTndyeckue 60se3HN YenoBeKa U reHHas tepanus. [[pomMblieHHbIH cuHTe3 OeNKOB.

6. BuoTexHoI0rHsI B CeJILCKOM Xo3siicTBe (3 4.)

KnonaneHoe MukpopasmMHOkeHue. IIpuMeHeHue KJIOHaJIbHOIO MMKPOPAa3MHOMKEHHUS B
pacTeHneBOCTBE. TEXHOIOrUs KIOHAIBHOIO MUKpPOpa3MHOXKeHUs. HekoTopbie criocoObl KIOHAIBHOTO
MUKpOpa3MHOXKeHus. O3nopoBiieHne pacteHuid. CeneKius pacTeHH.

7. Nmmoonan3zoBanubie pepmeHTnI(2 4.)

[Tonstue «MmwxkenepHas osH3uMonorus». HWcerounuku QepmenToB. HMmmoOunn3oBaHHbIE
depmentel. WuBepraza (caxapasa). Jlakrasza. I[lpuMeHeHWe WMMOOWIM30BAaHHBIX (EPMEHTOB B
MEIHIINHE.

8. IMumeBasi 6uoTexnonorus (3 4.)

Beenenne B muieByro MuKpoOuosnoruio. XieOomnedeHue. BuHomenue U TUBOBapeHUE.
[Monyuenue cnimp\ra. [Tonydyenue cokoB. MoIOYHOKHCIIOE OPOKEHUE.

9. BuorexHosiorust B 3Hepreruke (3 4.)

BBenenne B OuorexHonormueckyro sHepretuky. [lomydenuwe cnupra. [IpombleHHoe
nosyuyeHue cnupra. [loBbienrne HedTeoTIauH.
10.  OxoJornveckasi ouorexHosorus (3 4.)

HNHTeHCHBHAs OYMCTKA CTOYHBIX BOJ. DKCTEHCHMBHASI OUMCTKA CTOYHBIX BOJA. OUMCTKA MKUIKHUX
CTOKOB TMPOMBINIIEHHBIX npeanpustuii. [lepepaboTka TBepabix 0oTX0A0B. buoaerpagarus HeTIHBIX
3arpsI3HEHUM.

11.  buoreorexHosorus (3 4.)

Beenenue B Ouoruapomeramnypruto. Vcropus OuoruapomMeTamayprud. MUKpOOPraHHU3MBI
BakHble B OuoruapoMeramtypruv. OKucieHue skenesa u cepbl. BoimenaunBanue nuHka. Kyunoe u
MOA3EMHOE BbIIIIETIAYMBAHUE ME]IH.

12. Kpuocoxpanenue (4 4.)

I'enodonn u QaxTopsl BIUSIONIME Ha HEro. TpaauIlMOHHBIE CPEACTBA COXpaHEHHUS TeHO(hOH.A.
Coxpanenue reHo(OHIA pacTeHHUH B yciaoBuAX IN Vit. JlemoHupoBaHHWE KOJUICKIIMHA PacTUTEIbHBIX
KJ1eTOK i. O KpHOCOXpPaHEHHUH M €r0 BO3MOXKHOCTSIX. TeopeTHuecKre BOPOChl KPHOOUOIOTHH.

TeMaTnuyeckoe NIIAHUPOBaAHUE

JlaTa
No/ OcHOBHasi XapaKTePUCTHKA 1eSITEJIbHOCTH
HaumeHoBaHue TeMbl, pa3aena = =
y o0yuarmuxcst g =
e ~
= =

1. Bgenenue. IIpenmer 6uorexuonorum (2 4.)

1 Benenue. Onpenenstor mpeaMeT W 3a7a4il OMOTEXHOJOTHH.
Uro Takoe OuorexHomorusi? XapaKTepus3yrOT
TepBbIC TEXHOJIOTHH c HCIIOJIb30BaHUEM
OMONOTMYECKUX OOBEKTOB, OCHOBHBIC pa3felibl

OMOTEXHOJIOTHH. OnpenenstoT o0JracThb

NPUMEHEHHS COBPEMEHHOM OMOTEXHOJIOTHH.
2 Knerounas WHXXEHEpHs | XapaKTepU3yroT KJIETOYHYIO WHXXEHEPHIO
JKUBOTHBIX. Knerounas | KMBOTHBIX M pacTeHHMH. PackpbIBaloT 3HaucHHE

WH)KEHEPUST PACTCHHIA. uael, runore3 B (HOPMHUPOBAHUHM COBPEMEHHOM




| ecTecTBeHHOHAYUHOI KAPTHHBI MHDA.

2. OCcHOBBI KJI€TOYHOI HH:KeHepuH (3 4.)

3 | Kynbrypsl M30JMPOBaHHBIX | ONpenensoT NOHATHE KYJIbTYpPbl U30JIMPOBAHHBIX
KJIETOK u TKaHEH. | KJIIETOK U TKAaHEH.

Hcnons3oBanue. VYcnoBus | PackpeiBatoT  ycioBUS M HCHOJIb30BaHUE
KYJIbTUBHUPOBaHMUS. KYJIbTUBUPOBAHUS H30JIMPOBAHHBIX KJIETOK U
TKaHeil.

4 | IlutaTtenpHble CpenbI. XapakTepu3yoT MUTATEIbHBIE CPEIBI.

5 | HemuddepenuupoBka — ocHoBa | PackpeiBaroT neanddepeHIupoBKY
nporecca 00pa30BaHUs | M30JMPOBAHHBIX KJIETOK M TKaHed. Omnpenensor
M30JIMPOBAHHBIX KJIETOK U | TUIBI KJIETOYHBIX KYJIBTYP.

TKaHEH. Turbl KJIETOYHBIX
KYJIbTYP.
3. Ilony4yeHue BTOPHMYHBIX MeTA00JUTOB (2 4.)

6 [TepBuuHbIe U BTOpUYHbIE | OnpenensoT 4To TaKoe MEepBUYHbIE U BTOPUUHbIE
COEIMHEHUSI. AJKanouasl. | COEAMHEHUS, AJIKaJIOU/IbI, (heHonbHBIC
®eHoIbHBIE COEJIMHEHUS. | COEUHEHMUS, TEPIIEHOMIbI. BrisBistor
Tepnenouipl. pacnpocTpaHEeHUEe BTOPUYHBIX COCTUHEHUN.

7 Pacnipenenenue BTOpUYHBIX | Pacnipenesnenne BTOPUYHBIX COEAMHEHUH U UX
COCIMHEHUH W HX poJib B | pOJib B )KU3HEAEATEIbHOCTH KJIETOK.
YKU3HEJESTEIbHOCTH KIIETOK.

4. T'emermueckasi nH:KeHepusi (0CHOBHBIE MeTObI) (3 4.)

8 I'enetnueckas uHxkeHepus u €€ | PackpeiBaror 0COOEHHOCTH TE€HETUYECKON
IIPUMEHEHUE. WHXEHepHs U 00J1acTh e€ MpUMEHEHUS.

9 OcHoBHas TEXHOJIOrus | XapaKTepu3yroT OCHOBHYIO TEXHOJIOTHIO
TE€HETUYECKOMN WHXEHEPUH. | TECHETHYECKOU WHKEHEPUHU. OnpenensoT
@DepMeHThI B FTeHHOW MH)XXEHEPUH. | IpUMeHsieMble (DepMEHTHI B TEHHON HH)KEHEPHH.

10 | BekTopsl, ucnoib3yeMmble B | PaccmMarpuBaiOT  BEKTOpBI, HCIOJIb3yeMble B
kionnpoBanuu JHK. I'ensl n ux | kmonupoannu JHK, reHsl m ux mnoiydeHue.
nostydyenue. Tpanckpunuus. XapakTepu3yrT IPOLECC TPAHCKPUIILIUH.

5. T'enermyeckasi uH:keHepusi (npumeHenne) (3 4.)

11 | T'enetnueckas uHxeHepuss U e€ | PaccMarpuBalOT reHETHUECKYI0 WHXKEHEpUI0 U €€
BO3MOXKHOCTH  JUI1  NPAaKTHKH. | BOSMOXXHOCTU JUISl TPAKTUKH. 3HAKOMATCS C
IIpoyKTBl T€HHON WH)KEHEPUH B | IPOAYKTAMHU N€HHOW MHKEHEPHUH B IPOU3BOJICTBE.
IIPOU3BOJICTBE. ITonyuenne | OnuCHIBAaIOT MOJIyY€HNUE BAaKIIMH METOJOM I'€HHOMN
BaKIIMH METOJIOM TEeHHON | HHKEHEPUHU.

WHXCHEPUH.

12 | MonexynsipHas JTMArHOCTHKA | XapaKTepU3ylOT MOJIEKYISIPHYIO JIMarHOCTUKY
3a00JIeBaHU. I'enetnueckue | 3a0oneBanuil. BhIBIAIOT reHeTnyeckue OOJIE3HU
0oye3HM deJIoBeKa M TEHHas | YeloBeKa U CIOCcOObl TeHHOM Tepanuu.

Tepanusl.
13 | TlpombinuieHHBIN cHHTE3 0€TKOB. | ONMUCHIBAIOT MPOMBIIIUICHHBIH CHHTE3 OEJIKOB.
6. buorexHoJIoTHsI B CeJIbCKOM Xo03siicTBe (3 4.)

14 | KnonambHOE OnucChIBalOT KJIOHAIBHOE MHUKPOPA3MHOKEHHUE U
MUKpPOPa3MHOKEHHUE. IIPUMEHEHNE B PACTEHUEBOJICTBE.

[IprMeHeHre B pacTEeHUEBOJICTBE.

15 | Texnosorus U HeKoTopble | OnuchBaloT TeXHONOTUS M HEKOTOPBIE CIIOCOObI
CIocoObI KJIOHAJIHOTO | KJIOHAJIBHOT'O MUKPOPA3MHOKEHHUS.
MUKPOPA3MHOXKEHHSL.

16 | O3moposnenue pacTeHul. | BBIIBISIFOT COCOOBI  O3/IOPOBIICHUSI  PACTCHHIA.
Cenexuus pacTeHuUM. OnuceIBalOT B CEIEKIUU PACTEHUI.

7. UmmoOnau3oBaHHble GepMeHTHI(2 4.)

17 | Tlonstue «nxenepHas | PackpeiBaroT MTOHATHE «nxenepHas

SH3UMOJIOTUSD. HcTOUHUKH | SH3UMOJIOTUS». BoisBnsitor HCTOYHUKU

dbepmenToB. UMMOOUIN30BaHHbBIC

(dhepMeHTOB. XapaKTepru3yIOT UMMOOMITHN30BaHHbIE




(hepMEHTHI.

(hepMEHTHI.

18

(GEpPMEHTOB B MEIUIINHE.

WNuBepraza (caxapaza). Jlakrasa.
[TpumeHeHne MMMOOUIM30BaHHBIX

OnucelBaloT HMHBEpTa3zy (caxapasa), JIaKTasy.
PaccmatpuBatot MIPUMEHEHHUE
MMMOOHMIIN30BaHHBIX ()EPMEHTOB B MEHIINHE.

8. IImmeBas 6moTexHosorus (3 4.)

19 | BBenenue B MUILIEBYIO| XapaKTepU3yIOT TIPOLIECCHI: MMUIIEBYIO
MUKpoOuosioruto. XieborneueHnue, MUKpOOHOJIOTHIO, XJeOoneueHne, BUHOJEINE U
Bunoenve u nuBoBapeHme. MTMBOBAPCHHUE.

20 | [Honyuenue cnupta. Ilomyuyenume | M3ydaroT nmporecchl MOMydeHHs CIUPTA, COKOB.
COKOB.

21 | Mono4HOKHCII0€ OpOKEHHUE. M3yuatoT npoueccsl MOJIOYHOKHUCIIOTO OPOXKEHUSI.

9. buorexHoJiorus B 3Hepreruke (3 4.)

22 | BBenenue B | XapaKTepu3yroT OMOTEXHOJIOTHYECKYIO
OMOTEXHOJIOTHYECKYIO HHEPIreTHKY.

YHEPIeTHKY.

23 | Tlonyuenue crupta. | ONKUCHIBAIOT TPOMBIIUICHHOE MOTYyYeHHE CIIUPTA.
IIpomsInIeHHOE [IOJIy4YECHUE
crupra.

24 | TloBprmienue He(TEOTAAYH. PackppIBatoT crmocoObl MoBBINICHNE HEPTEOTIauH.

10. Dkoaornyeckasi 6morexHoJiorus (3 4.)

25 | lHTeHCHBHAs OYMCTKAa CTOYHBIX | XapaKTEepPH3yl) HWHTCHCHUBHYIO U JKCTCHCHBHYIO
BOA. OKCTEHCHBHAs  OYMCTKA | OUYUCTKY CTOUHBIX BOJ.

CTOYHBIX BOJI

26 | Ouucrka KUJTKUX CTOKOB | OnpeneNsifoT IMyTH OYUCTKH JKHIKHX CTOKOB
MPOMBIIUICHHBIX ~ MPEANPUSATHI. | TPOMBINUICHHBIX  OPEANPUATAH U CIOCOOBI
ITepepaboTka TBEpBIX OTXO/I0B. | IepepaboTKa TBEPbIX OTXOJI0B.

27 | buonerpaganus HEDTAHBIX | BhIABIAIOT Ouoerpaaluo HEPTAHBIX
3arpsI3HEHUMN. 3arpsi3HEHUMN.

11. buoreorexnoJiorus (3 4.)

28 | Beenenue B | XapakTepu3yroT OMOTHUIPOMETAILTYPTHIO.
ouoruapomeramutypruto. Vctopust | OnuchIBaroT €€ HCTOPUIO.
OMOrHAPOMETAIUTYPTHH.

29 | Mukpooprann3msl BaxkHble B | OmpenensioT  MHKPOOPTaHW3MBI ~ Ba)XKHBIE B
OMOTHAPOMETATLUTYPTHH. OMOTHIPOMETAITYPTHH.  BBISBISIIOT — MPOIIECCHI
OxucieHue xenesa u cepbl OKHCIICHHE JKeJe3a U CEepBl.

30 | BolmenaynBanue UHKa. | XapakTepu3yloT BbIIIeNaYlBaHUe IIMHKA, KY4HOE
Kyunoe u MOJI3EMHOE | W ITOA3E€MHOE BHIIICTAYNBAHUEC MEJIH.

BBIIICIIaYNBaAHHUEC MC/IH.

12. Kpuocoxpanenue (4 4.)

31 | 'enodonn " (hakTopbI XapakTepu3yloT TeHOQOHJ OpraHu3MOB U
BIIMSIIOIHE Ha Hero. BBISBIIIOT  (DAaKTOPBl BIMAIOLIME HA HETO.
TpaguunoHHbIE cpencTBa Onpenenstor TPpaAUIIAOHHBIE cpencTBa
COXpaHeHHsI reHO(OHa. COXpaHeHHsI reHO(OHIa.

32 | Coxpanenue reHodoHIa OnpenensitoT TYTH COXpaHEeHUs TreHodoHIa
pacTeHui B yCIoBHsIX iN Vit. pacTeHui B yCIOBHSIX iN Vit.

33 | dernonnpoBaHne  KOJUICKIIHA OnpenenstoT MyTH IEHOHUPOBAHHS KOJUIEKIIUH
PACTHTENBHBIX KIIETOK . PACTHTENBHBIX KIIETOK |.

34 | O KpHOCOXpaHEHMH H®  €ro | BRIABIAIOT myTH KpuocoxpaHeHHus. ONUCHIBAIOT
BO3MOXHOCTSIX.  TeopeTHdyecKHe | TEOPEeTUYECKHEe BOPOCHl KPHOOUOIOTHH.

BOITPOCHI KPHOOMOJIOTHH.




YueOHo-MeTOoANYECKOE U MATEPHAIbHO-TeXHHYECKOe 00ecrevyeHneo0pa3oBaTeIbHOIO Mpouecca

Knuroneuatnasi npoayKuus:

Jluteparypa aJisl yuuTess:

1. Muxkpo6uomorusi: 10 — 11 kmaccel: MeTogudeckoe nocodue.- M.: Bentana — I'pad, 2020. — 64 c. —
(bubnmoTeka 3NMEKTUBHBIX KYPCOB).

Jlureparypa /5 00y4yarommxcs:

1. Ocuogsl Ouorexnosnoruu: 10-11 kmaccel: yaeoHOoe nocodue// bubmmoreka aeKTHBHBIX KypcoB/
E.A.Hukumosa — M.: Benrana-I'pad, 2022.

2. IIporpaMmsl 351eKTUBHOTO Kypca «bruorexnonorus» nox penakuuei Jrxkamanosoir I'. A M.: lpoda,
2021 (DneKTUBHBIE KYPCHI).

KoMmnbloTepHbie 1 HHGOPMAIIMOHHO-KOMMYHUKATHBHBIE CPeICTBA:

e Enunas xosekmus LIOP http://school-collection.edu.ru/

e DJIeKTpPOHHOE YyueOHoe u3ianue «buorexnosorus» http://school-
collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
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