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ITosicHuTeIbHAA 3aNHCKA

[Iporpamma ydeOGHOrO Kypca mo Ouonoruu «BHOTEXHONOTHS» COCTaBI€HA B COOTBETCTBUH C
TpeboBanusMu denepanbHOr0 roCydapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OO0ILero
o0Opa3oBaHMUs.

Hacrosmuit kypc npeaHa3HaueH NIl U3y4eHUsT OMOJIOTMUECKUX SIBIICHUH M 3aKOHOMEPHOCTEH,
pacupeHust 0a30BBIX 3HAHUH, Pa3BUTHS MIPAKTUYECKUX YMEHHI U HABBIKOB.

«BHOTEXHONOTHS» — ATO UHTETPATHUBHBIA KYpPC, 0OBEMHSIIONNN HECKOIBKO OTpacie 3HAHUS —
OMOJIOTHIO, XUMHIO, UHXXCHEPUIO — M JEMOHCTPUPYIOIIUI NMpUMEHEeHUE (PyHIaMEHTAIbHBIX HAYYHBIX
OTKPBITHM B TIOBCEJHEBHOW JKU3HM 4eNIOBeKa. Peub UAET O COBPEMEHHBIX TEXHOJIOTHAX MTPOU3BOJCTBA
MPOAYKTOB MTUTAHUS, METUIIMHCKHUX MPENapaToB, NapproMepHON IPOAYKIIHH U JP.

buorexHonorus McHosib3yeT BCE COBPEMEHHBIE 3HaHMA O OMOJIOTMYECKMX OpraHu3Max, HX
TCHETHKE, (U3MOJIOTUH, DHKOJOTHHM, W, TPUMEHSS HWH)XEHEpHbIE TOAXOJbl (MOAEIHPOBAHUE,
MaTeMaTHYeCKOEe IPOTHO3MPOBAHME W aHAIM3), CO3/1aeT TEXHOJOIMH, 0€3 KOTOPBIX HEBO3MOXKHO
IIPEICTaBUTh COBPEMEHHYIO IPOMBIIIEHHOCTD, CEJIBCKOE X03511ICTBO, MEAULIMHY U T. [I.

Hcnonb3oBaHue OGMONOIMYECKUX CHCTEM KaK OCHOBBI JIF000I OMOTEXHOJIOIMH A€IAeT NPOIYKThI
Oosee JeUIEBBIMH, I03BOJIIET BBIpaOATHIBATh HMX B OOJBIIMX KOJWYECTBAX, YacTO YIydlIaeT HUX
KAa4eCTBO M YCBOSAEMOCTb OPraHU3MAaMU YE€JIOBEKA U KUBOTHBIX, a INIABHOE, JEIACT CaMO IPOU3BOACTBO
JKoJorudecku Oosee OesomacHeiMU. Ilpexxne Bcero, 3TO KacaeTcsl NPOM3BOJCTBA  JIEKApCTB,
3aMEHHUTENe IulacTMacc M T. JA. BHOTEeXHONOrHs MOMOTaeT pelarbh 3KOJOTHYECKUE MPOOJIEMBI.
Hampumep, MOXHO NpEeNOTBPATUTH MCYE3HOBCHHE PEAKMX M MCYE3AIOIIMX BHUIOB, COXpaHAsA CEMEHA,
OBUIbIY, KJIETKM W TKAaHH PACTEHUH, CIEpMy >KHBOTHBIX B KpPHOOAHKaxX B YCJIOBUAX TIIYOOKOTO
3aMOpaXMBaHUS IPH TEMIIEpaType >KUIKOTO a30Ta. DKOJOIMUYECKH 4YHCTas HepepaboTka OTXOJ0B,
MOJIyYeHHE TOIUIMBA TAK)Xe OCYLIECTBISIETCS C IMOMOUIbI0 OMOTexXHOJorHid. bruoTexHomorus sBisercs,
IJIaBHBIM 00pa3oM, NPUKIAJHOW HAyKOW, HANpaBIE€HHOM Ha BHEJIPEHUE B NPAKTUKY pPE3YJIbTATOB
¢bynnamenTanbHbIX HayK. OJHaKo coBpeMeHHas (yHIaMEHTalbHas HayKa, KOTOpas Jaja Hadajo
OMOTEXHOJIOTUHU, TENEPh, B CBOIO OUEPElb, HE MOXKET OOXOAMUTHCS 0€3 METOAOB M TEXHOJIOTUH 3TOH
Haykd. Bce 3TO Jenmaer coBpeMeHHYI0 OMOTEXHOJIOTHIO OYeHb NEepPCHEeKTHBHOM 00JIaCThIO, B pa3BUTHE
KOTOPOM BeNyIlllue AepKaBbl MAPa BKJIAIbIBAIOT OTPOMHBIE CPENICTBA.

Temmel 1 MacmTaObl pa3BUTHS M NPUMEHEHHS OMOJOTMUYECKUX TEXHOJIOTUH B pa3IMYHBIX
OTpacysiX MPOMBIIIIEHHOCTH M 00JIacTAX HayKu ObICTpO Bo3pacratoT, ocobeHHo B CIIA, Anonwuw,
Anrmuu, I'epmanun, @pannuu, Mrtanum 1 HEKOTOPBIX IPYrMX CTpaHax. B psjae cTpaH yTBEpKIEHBI
HallMOHAJIbHBIE MPOrPaMMBbl B 00JaCTH OMOTEXHOJIOIMH, KOTOPBIE JOJIKHBI MOCITYXHUTh IJIs PEIICHUS
BaOXHEHUIIMX TpoOieM B 00JacTH MEAMUUHBI (CO3[aHHME JEKAapCTBEHHBIX MPENapaToB Ul JICUCHUS
HEKOTOPBIX, B TOM YHCJE T€HETUYECKHX, 3a00JIeBaHMi), 3KOJIOrMM (OYMCTKAa OKpY’KaloIlel Cpenpl,
nepepadoTKa OTXO/A0B), CEIBCKOTO XO03s5iCTBA (IOBBIIEHUE MPOAYKTUBHOCTH PACTCHUN M JKUBOTHBIX,
ylydllleHne KauyecTBa INPOAYKTOB) W Jpyrux. llocTemeHHO Ha IepBOE MECTO BBIXOJUT TAaKOE
HafpaBjlIeHUe OHWOTEXHOJOTHUH, KaK TEHETHYeCKash HHXKEHEepHUs, KOTOpas IO3BOJISIET, MAHUMYIUPYs
TCHAMHM, CO3JaBaTh OPraHU3Mbl C HOBBIMM KaueCTBaMH, TAaK Ha3bIBAEMBIC «TPAHCTCHHBIC» WIN
reHeTuueckn Monudunmposanusie opranusmbl (I'MO). ITlocnencTBusi co3maHusl TaKMX OPraHU3MOB
U3ydeHsl ele HexocratoyHo. [losTomy Bce wamie NOJHUMAETCS BOIPOC O OMOJIIOTMYECKOi
6e30macHOCTH MOJOOHBIX padoT. IIpoIyKTHI M MpPEeaMEThl, MOJyYEHHbIE ¢ TOMOIILI0 OHOIOTHYECKUX
TEXHOJIOTUH, Bce OoJiblIe U 0O0JIbIIE OKPYKAIOT HAC B MOBCEIHEBHOM *U3HU. HeoOX0q1MMo 4eTKo 3HaTh
HE TOJIBKO MPEUMYLIECTBA HOBBIX TEXHOJIOTHI, HO U X HEJIOCTATKH.

B cooTrBeTcTBMM C 3THM, OCHOBHOM LEJIBIO ITPOXOKICHHS HACTOSALIETO Kypca — IO3HAKOMHUTH
yUYaIIUXCsl € COBPEMEHHBIMU CIIOCOOAMHU  peIleHUs] TI00aldbHBIX MPOOJIEM COBPEMEHHOCTH:
IIPOJOBOJIBCTBEHHON, DHEPreTUYECKOW, OXPaHbl 310pOBbA 4YenoBeka. Kypc mpecienyer He TOJIBKO
oOpa3oBaTeNnbHble, HO M BOCIUTATEIbHBIC IIENIH, IOCKOJIBKY OH CIIOCOOCTBYET (HOPMHPOBAHUIO
9KOJIOTMYECKOTO MBILIUICHHUS Y ITOAPACTAIOIIETO TOKOJICHHUS.
3amaumn

1. Co3nare cucTeMHOE IpeACTaBICHUE O OMOTEXHOJIOTHH, €€ BO3MOXKHOCTAX U O CBS35X C APYIMMHU

HayKaMy OMOJIOTUYECKOTO TPOQHIIS.

2. Tlo3HaKOMMTB C OCHOBHBIMH pa3/ielaMu, HOHATUAMHU U METOJaMU OMOTEXHOJIOTHH.
3. Pacumputh Kpyrosop ydJamMxcs, IO3HAKOMHB HX C COBPEMEHHBIMH OHOJIOTHYECKHUMU

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

4. Tloka3aTh BaKHOCTb M aKTyaJbHOCTb UCCIICIOBAHUH, CBSI3aHHBIX ¢ OMOTEXHOJIOTHEH.
3auHTEpecoBaTh ydaluxcs NpodaeMaMu OMOTEXHOIOTUH U IPYTUX OMOJIOrMYECKUX HayK.
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6. Pa3BuTbh 4yBCTBO OTBETCTBEHHOCTH 3a COBEpIIA€Mble JIEHCTBHS M NPUHUMAaeMble PEUICHUs Ha

MIpUMEPE HETAaTHUBHBIX YKCIICPUMEHTOB B 00JIACTH OMOTEXHOJIOTHH.

7. Pa3BuUTh UCCIIEIOBATEILCKUE YMEHUS.

Takum 00pazoM, OSIEKTHBHBIH Kypc «bBHOTEXHONOTHS» TOKa3blBaeT, 4YTO JIOCTHXKEHHS
(byHIaMEeHTaIbHOM HaAyKU HE HOCST OTBJICUCHHBIN XapakTep, a HaXOAAT NPUMEHEHHUE B MTPAKTHYECKON
JeSITeNbHOCTH YenoBeka. OCYIIEeCTBISIETCS Mepexo1 OT OOIMIUX BOMPOCOB K 00JIee YaCTHBIM 3a/1a4am
MPUKJIATHOTO MCIOJIb30BAaHUS 3HAHUM, TIOJYYCHHBIX B XOJI€ HAYYHBIX MCCIIETOBaHUNA. Takon moaxon
JIOJDKEH MPOOYIUTH B ACTAX CTPEMIICHHE K 3HAHHSIM U K HCCIIEIOBATEIbCKON paboTe.

[IpemaraeMprii yaeOHBIN Kypc YIUIYOJSIET U pacIIUpsieT paMKH JEHCTBYIOMIETO Kypca OMOIOTHH,
uMeeT MpodeccCHoHaIbHYI0 HalrpaBlieHHOCTh. [Ipennaznauen aas odydarommxes: 11 kiacca rpynmsl
€CTECTBEHHOHAYYHOTO NMPpoduis U paccunTaH Ha 34 yacoB (1 yac B HeeJ110).

LleHHOCTHBIE OPMEHTHPHI COAEPKAHNS YUeOHOT0 NpeaMeTa
B nacrosimee Bpems Ouonoruueckoe o0Opa3zoBaHHE JOKHO 00ECHEUHUTh BBIMTYCKHUKAM BBICOKYIO
OHMOJIOTUYECKYIO, IKOJIOTUYECKYIO ¥ MPUPOJOOXPAHUTEIEHYIO TPAMOTHOCTbD.

3HaHus B 0OJACTH OCHOBHBIX OHWOJIOTHYECKHUX 3aKOHOB, TEOpUH W wHIeH (GOPMUPYIOT
HPaBCTBEHHbIE HOPMBI M TPUHLHUIIBI OTHOIIEHUS K >KUBOM mpuponae. B kauecTBe HEHHOCTHBIX
OPHEHTHPOB OHOJIOTHYECKOTO O00pa30BaHMsI BBICTYNAIOT OOBEKTHI, M3ydyaeMble B Kypce OHMOJIOTHH, K
KOTOpPBIM Yy y4ammuxcs (opMHupyeTcs LIEHHOCTHOE OTHoIleHue. [Ipu 3ToMm Beayliyio pojb UIparoT
MO3HABATENIbHBIE IIEHHOCTH, TAaK KaK JAaHHBIM y4eOHBI TpeaMEeT BXOAUT B TPYINY MPEIMETOB
MO3HABATEIBHOTO IIMKJIA, TJIaBHAS 1IeJb KOTOPBIX 3aKIJII0OYAeTCsl B M3YUYEHUU COBPEMEHHBIX CIOCOO0B
pelIeHus TII00aTbHBIX TPOOIEM COBPEMEHHOCTH.

OCHOBY no3znagamenbHbIX YeHHOCHell COCTABISIOT Hay4Hble 3HAHUSI U Hay4HbIE METObI MO3HAHUS.
[To3HnaBaTenbHBIE IEHHOCTHBIC OpUEHTAIWH, (OPMHUPYEMBIE B MPOIECCe M3YYCHHS] OMOTEXHOJIOTHH,
MPOSBIISIOTCS B IPU3HAHUU:

. LIEHHOCTU HAyYHOT'O 3HaHUS, €ro MPaKTUYECKON 3HAUUMOCTH, IOCTOBEPHOCTH;
° LIEHHOCTH OMOJOTMYECKUX METOHAOB HCCICI0BAHMS;
° MMOHUMAHUHU CJIO)KHOCTH ¥ IPOTUBOPEYMBOCTH CAMOTO MPOIIEcca MO3HAHUS.

Pa3BuTHe mo3HaBaTENbHBIX IEHHOCTHBIX OPHEHTAINH COJCPIKAHUS JIEKTUBHOTO Kypca OHOJIOTHH
MO3BOJISIET C(HOPMUPOBATD:

. YBKUTEIIFHOE OTHOIIICHHUE K CO3MIATEIIbHOW, TBOPUECKON JACSTEILHOCTH;
° MMOHUMAaHNE HEOOXOIUMOCTH 37J0POBOTO 00pasa KHU3HHU;
o CO3HATEILHBIN BBIOODP OymyIeit mpodeccuoHaabHOM AeSITETPHOCTH.

Kypc «buorexHonorus» o6nanaer BO3MOXKHOCTAMHU Uil (HOPMHUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmetl, OCHOBY KOTOPBIX COCTAaBIISIFOT Mpoliecc OOIIEHUs U TpaMOoTHas peyb. KOMMyHUKaTUBHBIE
LIEHHOCTHbIE OPUEHTALIUU Kypca CIIOCOOCTBYIOT:

o MPaBUILHOMY UCIIOIb30BAHNIO0 OMOXUMUYECKON TEPMUHOIOTUN U CHMBOJIHKHY;

o pPa3BUTHUIO NOTPEOHOCTH BECTU JAMAJOr, BBICIYIIMBAaTh MHEHHE OIIOHEHTAa, y4acTBOBaTh B
JUCKYCCHUU;

o Pa3BUTHIO CHOCOOHOCTH OTKPBITO BBIPAKaTh M apryMEHTHpPOBAaHHE OTCTaMBAaTh CBOIO TOYKY
3peHMUsL.

Bce Bpime 0003HaYEHHBIE IIEHHOCTH W IIEHHOCTHBIC OPUEHTAIIMM COCTABIISIOT B COBOKYIMHOCTH
OCHOBY i1 ()OPMUPOBAHUS IIEHHOCTHOTO OTHOIICHUS K TPUPOJIE, OOIIECTBY, YEIOBEKY B KOHTEKCTE
00IIIeYET0BEYECKUX IEHHOCTEN NCTUHEL.

[InanupyeMble pe3yJbTaThl 0CBOCHHS Kypca
JINYHOCTHBIE Pe3yJIbTAThI 0CBOEHHUS JIEKTHBHOI0 Kypca
Y yuamerocs 0yayT c(popMUPOBAHBI:

o LIEHHOCTH 3JI0POBOT0 M 0€301acHOro 00pasa KHU3HH;

o OCHOBBI IKOJIOTUYECKON KYJIBTYpblI, COOTBETCTBYIOLIEN COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBILICHHS,

J YMEHHUE YIPABIATh CBOEH MMO3HABATEIBHOM J1€ATEIbHOCTBIO;

J OCO3HaHME €IMHCTBA U LIEJIOCTHOCTH OKPY’KAIOIIEro MHpa, BO3MOKHOCTEH €ro no3HaBaeMOCTH U

O00BSICHUIMOCTH Ha OCHOBE JOCTH)KEHUI HayKH.
Yyamuiics MOJIy4UT BO3MOKHOCTD /151 GOPMHUPOBAHUSA:
o qyBCTBa FOPJOCTH 32 POCCUHCKYIO OMOJIOTHYECKYIO HAYKy, TYMaHHU3Ma, LEeJIeyCTPEMIIEHHOCTH;



o TOTOBHOCTH K OCO3HAaHHOMY BBIOODY JabHEHIIICH 00pa3oBaTeIbHON TPACKTOPHUH;

o OMbITa  DKOJOTHYECKH  OPUEHTUPOBAHHOW  pe(IEKCUBHO-OLICHOYHOM U  IPAKTUYECKON
NEeSITeIbHOCTH B )KU3HEHHBIX CUTYaIUsX;
o YMEHHsI TIOCTENIEHHO BBICTpAaWBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHUE: OCO3HABATh

HOTpC6HOCTL N T'OTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM YHCJIC U B paMKax CaMOCTOSTEIbHOM
JACATCIIBHOCTH BHEC HIKOJIBI.
MeTal'Ipe):[MeTHbIepel}yﬂbTaTbl OCBOCHHA I3JTCKTHBHOI'O Kypca

PeryasituBubie YY /|
Yyamuiicss HayYuTCH:

o COCTaBJISITh (MHAMBUAYAJTHLHO WIH B TPYIIE) TJIAH PEIICHUS MPOOJIEMBI;

o paboTas 1o IiaHy, CBepATb CBOU JIEUCTBHUSA C IIENIbIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIINOKU
CaMOCTOSITEIILHO;

J B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIFHO BEIPAOOTaHHBIC KPUTEPUU OIICHKH;

o Ha3bIBaTh TPYAHOCTH, C KOTOPHIMH CTOJIKHYJICS IPH PEIICHUU 3a/ladyd, W Mpeajgaratb MyTH UX
MIPEOOICHHUS.
Yyamuiics HOJIy4UT BO3MOKHOCTb HAYYUTHCH:

o BBIIBUTATh BEPCHUHM pELIECHUS MpOoOJIeMbl, OCO3HAaBaTh KOHEYHBIH pe3yJbTaT, BBIOUpATH U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEJICTBA TOCTHKEHUS LEIH;

J CaMOCTOSITENTHO CTAaBUTh HOBBIC yUeOHBIE IIEJIN U 3a]1a4H;

o CaMOCTOSITENTLHO CTPOUTD KU3HEHHBIC TUTAHBI BO BPEMEHHOM MEePCTICKTHBE;

o NP TUIAHUPOBAHUH JOCTHIKCHHSI IEJe CaMOCTOSITENIbHO M aJIeKBAaTHO YYHTHIBATH YCJIOBUS U

CPEACTBA UX JTOCTHUKECHUS.
ITo3naBartenbHbie YY /I
Yyammiicst HAyYUTCH:

o KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATh MH(DOPMALIMIO C Pa3HBIX MO3UIIMMA, Paclio3HABaTh U
(buKCHpPOBATh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOUYHUKAX;
o UCKaThb M HAaXOJWUTh OOOOIIEHHbIE CHOCOOBI pElIeHUs 3aJay, B TOM YHCIE, OCYIIECTBISATh

pa3BepHYTHI WHOOPMAIMOHHBIM TMOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
MO3HaBaTeJIbHBIC) 3a1a4H.
Yyammiicsi MOJYYUT BO3MOKHOCTb HAYUUTHCS:
o HAXOJUTh U MPUBOANTHh KPUTHUECKHE apTyMEHTHI B OTHOIICHUH JCHCTBUI U CYKIEHUH JPYyroro;
CIIOKOMHO M Pa3yMHO OTHOCUTBHCS K KPUTHUYECKHM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO
CYXJEHHsI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

o BBIXOAWTh 32 pPAaMKH Y4YeOHOrO TMpeiAMeTa W OCYIIECTBIATH IEJICHAMPABICHHBIA MOWCK
BO3MOXXHOCTEH JIJIsl IMUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;
o HaXOJUTh U MPUBOAUTH KPUTHUECKHUE apryMEHThl B OTHOUIEHUU JCHCTBUN U CY)KIIEHUHN JPYyroro;

CHOKOWHO M pa3yMHO OTHOCUTBHCS K KPUTHUECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK PECypC COOCTBEHHOT'O Pa3BUTHSI.
Kommynukaruubie YV /|
Yyammiicst HAyYUTCH:

o OCYILIECTBIIATh JIEOBYI0O KOMMYHHUKAIIMIO KAaK CO CBEPCTHHKAMH, TaK W CO B3POCIBIMU (Kak
BHYTPH 00pa30BaTEIIbHOM OpraHU3aIMK, TaK W 3a €€ Mpenejamu), MmoaOupaTh MapTHEPOB s
JIeTOBOM KOMMYHHUKALIMU HMCXOJS M3 COOOpaXCHUH pe3ylbTaTMBHOCTH B3aWMOJICHCTBHA, a HE
JIMYHBIX CUMITATHH;

o MIPU OCYIIECTBICEHUU TPYIIIOBON pabOThl OBITh KaK PYKOBOAMTENEM, TaK M WICHOM KOMaHIbI B
Pa3HbBIX POJISIX (TEHEPATOP UAEH, KPUTUK, UCTIONHUTENb, BRICTYNAIOIINN, SKCIIEPT U T.J1.).
Yyammiicst MOJYYUT BO3MOKHOCTh HAYYUTHCH:

o KOOPJIUHUPOBATh U  BBHIMOJHATH pPabOTy B  YCIOBUSX pPEATbHOr0, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

o pa3BepHYTO, JIOTMYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHMS C HCIOJIb30BAaHUEM aJCKBAaTHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

o pacrno3HaBaTh KOH(JIMKTOTEHHbIE CUTYallMH W MPEeAOoTBpalliaTh KOH(MIUKTHI A0 HUX aKTHUBHOU

¢ba3pl, BbICTpaMBaTh JEJIOBYIH0 U OOpa30BaTENbHYI0 KOMMYHHUKAIUIO, M30€ras JUYHOCTHBIX
OLICHOYHBIX CYKICHHM.
IIpeamerHbie pe3yabTaThl 0CBOCHHUS JIEKTHBHOIO Kypca



BbInyCKHUK HAYYHUTCSH:

L4 O0OBICHATH COBPCMCHHBIC MCTOAbI UCCIICAOBAHUS OMOTEXHOJIOTHUECKHX CBOMCTB U HBHGHHﬁ;
L4 IMOHUMATb CYIIHOCTH U POJIb 6HOT€XHOJIOFHI/I;
L4 AHAJIIU3UPOBATL COBPCMCHHOC COCTOSAHUC W JOCTUKCHHA B o0actu MOJIGKYJISIpHOI)'I 6I/IOHOFI/II/I,

TCHHOM MH)XEHEPUU U JIP., B IPOMBILIUIEHHOM IPOU3BOJICTBE.
BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYHUTHCS:

J OpPraHU30BbBIBaTh M TPOBOAMTH WHAMBHIYaJIbHYIO HCCIEAOBATENBCKYIO JIEATEIBHOCTh 10
OMOJIOTMU: BBIIBUTATh THUIOTE3bl, IUIAHUPOBaTh paboTy, OTOMpaTh U MpeoOpa3OBHIBATH
HEOOXOMMYI0 HH(GOPMAINIO, TPOBOIUTH OSKCIEPHUMEHTHI, WHTEPIPETUPOBATH PE3YJIBTATHI,
JenaTh BBIBOJABI HA OCHOBE TIOJNIYYEHHBIX PpE3YJIbTaTOB, IMPEJICTABIATh MPOAYKT CBOUX

HCCIICIOBAHUM;

J MPOTHO3UPOBATh TOCTEACTBUS COOCTBEHHBIX HCCICIOBAHUI C YYETOM OJTHYECKUX HOPM U
HKOJIOTUYECKUX TPeOOBAHUH;

o aHAJIM3UPOBATh U MCIIOJB30BaTh B PEIICHUH YYEOHBIX U HCCIIEIOBATENbCKUX 3a/1a4 WH(OpMaInio
0 COBPEMEHHBIX HUCCIICIOBAHMIX B OMOJIOTUH, OMOTEXHOJIOTHUH, METUIIUHE W SKOJIOTHH.

o JIeN1aTh BBIBOJBI O (PM3MOJIOTUYECKUX OCHOBAX 3/I0POBOr0 00pa3a HU3HU U COXPAHEHUS 37]0POBbSI.

®opMbI padoOTHI:

J JEKIMU C U3YYCHHEM TEOPETHYECKOTO MaTepuaia, COCTABICHHEM aJIrOPUTMOB, OMOPHBIX
KOHCIIEKTOB, CXEM, MPE3CHTAIUH;

o CEeMHHApBI, 3a1uTa pedeparos;

o nabopaTopHbIe PAOOTHI U MMPAKTHUKYMBI,

° YCTHBIE COOOIIECHMSI YUAITUXCS C MOCTIEAYIOMEH TUCKYCCUCH.

@®opMbl OPraHU3alMU y4eOHOT0 Mpouecca:

WHJUBU1yaJIbHbIE;

IPYIIIOBBIE;

WHJVBHU1yaJIbHO-TPYIIIOBBIE;

(hpOHTAIIbHEIE;

MIPAKTUKYMBI.

MeToabl 00yueHus:

[To ucTouHUKY 3HAHUM: CJIOBECHBIC, HATJISIIHBIC, TPAKTUYECKUE.

[To ypoBHIO MO3HABaTEIBLHON AaKTUBHOCTH: MPOOJEMHBIN, YaCTUYHO-TIOMCKOBBIA, OOBSICHUTEIBHO-
WJUTKOCTPATUBHBIN.

[lo npuHUMOY pacwieHEHWS WM COCAWHEHUsS 3HAHUM: AHAIMTUYECKHH, CHHTETUYECKHUH,
CpaBHUTEIBHBIN, 0000IIAIONIHIA, KIaCCU(PUKAIIMOHHBIN.

®dopMaMu KOHTPOJIA 110 U3YUYEHHUIO JTAHHOTO 3JEKTUBHOTO Kypca OyIyT SABIATHCA:

o YCTHBIE U TUCbMEHHBIE TECTOBBIE PA0OTHI;

o UTOrOBas 3a4eTHas paboTa.

Conep:xkanue Kypca

Conepxxanne kypca Kypc 3HAKOMUT C HCTOpPHEH, OCHOBHBIMU MOHATHSIMHU M pasliejaMu
ouorexnonoruu. OcoOeHHOE BHHMMAHHUE YAENAETCS MPAKTUYECKOMY IPUMEHEHHIO HOBEHIINX
(GyHIaMEHTAIBHBIX OTKPBITHI, CICTAHHBIX B 00JIACTH MOJICKYISIPHON OMOJIOTHUH, TEeHHOW WH)KEHEPHH U
Ip., B IPOMBILIJIEHHOM IPOU3BOJICTBE.

Oo01mee ko1M4ecTBO - 34 4.
1. Beenenue. [Ipenmer OuoTexHosiorum (2 4.)

[Ipenmer u 3amaum OuotexHosoruu. Uto Takoe OumorexHomorusi? I[lepBbie TEXHOJIOTUU C
WCIIOJIb30BAaHUEM OHOJIOTHYECKUX OO0BEKTOB. O0JacTh NMPUMEHEHHS COBPEMEHHOW OMOTEXHOJIOTHH.
OcHoBHbBIE pa3aensl OuoTexHonoruu. KierouHas WHKEHEpHs >KUBOTHBIX. KieTouHass WHXEHEpHs
pacTeHui.

2. OcHOBBI KJIETOYHOI HHKeHepuH (3 4.)

[lonsiTe KyJIbTypsl H30JMPOBAHHBIX KIETOK M TKaHel. lcnonb3oBaHue KyJIbTypbl
M30JIMPOBAHHBIX KIIETOK M TKaHEW. YCIOBUSA KYyJIbTUBHUPOBAHUS HM30JMPOBAHHBIX KJIETOK M TKaHEH.
[MutaTensubie cpenbl. enuddepeHnnpoBka — 0CHOBA Mpoiiecca 00pa3oBaHUs U30JUPOBAHHBIX KIETOK
U TKaHe#. TUIIbI KIIETOYHBIX KYJIBTYP.

3. IHonyyeHue BTOPUYHBIX MeTA0OJIUTOB (2 4.)



[Toryuenue BTOpUYHBIX MeTabONMUTOB. UTO Takoe NEpBUYHBIE W BTOPUYHBIE COCAMHEHHUS.
PacnipocTpaHeHne BTOPUYHBIX COEOUHEHMM. Auikanonabl. DEHOJIbHBIE COEAUHEHMs. TeprneHOH.bI.
Pacnpenenenne BTOpUYHBIX COEMHEHUN U UX POJIb B JKU3HEAECATEIBHOCTH KIIETOK.

4. I'eneTnuyeckasi nH:KeHepHsi (0OCHOBHBIE MeTOABI) (3 4.)

['eneTnueckas nHX)eHepus U e€ npumeHeHne. OCHOBHAs TEXHOJIOTUSI TEHETUYECKON MHKEHEPHH.
@®epMeHThl B I'eHHOW HWH)KeHepuH. Bekxtopsl, ucnonb3dyemble B kinoHuposanuu JIHK. I'enbl m ux
nojgydeHue. TpaHCKpUnus.

5. I'eneTnuyeckasi nH:keHepusi (mpuMeHeHue) (3 4.)

['eneTnueckass MHKEHEPUS U €€ BO3MOKHOCTHU I NMPAKTUKU. [IpOyKThl T€HHON MHXKEHEPHUH B
npousBojcTBe. IlomyueHne BakIMH METOAOM TI'€HHOW MH)KEHEepUH. MoleKyisipHas IUarHOCTHKa
3aboneBanuid. [ eHeTHUEeCKHE OOJIE3HN YeIOBeKa U TeHHas Tepanwus. [[poMbIIIIeHHbIN CHHTE3 OEIKOB.

6. BuorexHoJsorus B cejibCKoM xo3siicTBe (3 4.)

KionaneHOe MuKpopazMHOXeHHE. [IpuMeHeHHe KIOHAJIBHOIO MHUKPOPA3MHOXKEHHUS B
pacteHneBoCTBE. TeXHOIOTrHs KIOHAIBHOTO MUKPOPa3MHOKeHUs. HekoTopbie criocoObl KIIOHAIBHOTO
MHKpOpa3MHOkeHusA. O310poBiieHUE pacTeHUd. CeeKius pacTeHH.

7. NmmoOunn3oBanublie pepmeHThI(2 4.)

[Tonsitne «MmkenepHas dsH3UMONOTUs». McTounuku ¢epmeHToB. MMMoOUIHM30BaHHBIC
dbepmentel. MHBepraza (caxapasa). Jlakraza. IIpumMeHeHMe WMMOOWIM30BaHHBIX (PEPMEHTOB B
MEIULINHE.

8. IInmeBas Omorexnosiorus (3 4.)

BBenenne B mmmieByo MukpobOuonoruto. XiebOomeueHue. BuHomenne u mHBOBapeHUE.
[Tonyuenue criup\ta. [lomydenne cokoB. MojgouyHOKHCIIOE OpOKECHHE.

9. buorexnoJsorus B yHepreTuke (3 4.)

Beenenne B OuOTexHOJOTHMYECKyl0 dSHepreTuky. I[lomydenue crupra. IIpombliniuieHHOE
noiy4yenue cnupTta. [loBbimenue HepreoTaaun.
10. Ikojornyeckasi 6uoTexHoJorus (3 4.)

HNHTeHCcHBHAS OYMCTKA CTOYHBIX BOJ. DKCTEHCHBHAs OYMCTKA CTOYHBIX BOJ. OUYUCTKA KUAKUX
CTOKOB MPOMBIIUIEHHBbIX npeanpustuil. IlepepaboTka TBepabIX 0TX0J0B. buonerpaganus HepTIHBIX
3arps3HCHUM.

11. Buoreorexnosorus (3 4.)

Beenenne B Ouormapomeramypruto. Mcrtopus OuormapoMeTasurypruv. MUKpOOpraHW3MbI
BakHble B Ouoruapomeramutypruu. OkuciaeHue skene3a U cepbl. BolmenaunBanue nuHka. Kyunoe u
MIO/I3€MHOE BBIIETAYMBAHNUE MENIH.

12. Kpuocoxpanenmue (4 4.)

I'enodonn u ¢dakropbl BiAMAONIME HA HEro. TpaJWIMOHHBIE CpEACTBa COXpaHEHUs TeHO(OoHIA.
Coxpanenue reHo(oHIa pacTeHUM B YyCHOBHUAX In vit. JIeNOHMpOBAaHME KOJUICKIIMI PaCTHUTEIbHBIX
KJIETOK 1. O KPHOCOXPAaHEHUH U €r0 BO3MOXHOCTSX. TeopeTrHueckue BOIpochl KpUOOHUOJIOTHH.

TeMaTnuyeckoe IIAHMPOBaHUE

Jara
Ne/ OcHOBHAasl XapaKTePUCTUKA AeSITeJbHOCTH
HanmeHnoBanue TeMbl, pasaesia = =y
y o0yuarommxcst = =
& =
= =

1. Bsenenme. Ilpeamer Oumorexnosoruu (2 4.)

1 Benenue. Onpenenstor mpeaMeT W 3a7a4il OMOTEXHOJIOTHH.
Uro Ttakoe OuoTtexHomorusa? XapaKTepu3yroT
NepBbIC TEXHOJIOTHH c HCITOJIE30BaHUEM
OMONOTUYECKNX OOBEKTOB, OCHOBHEIE pa3Jeibl

OMOTEXHOJIOTHH. Onpenenstor o0J1acTe

NPUMEHEHHS COBPEMEHHOM OMOTEXHOJIOTHH.
2 Knerounas WHXXEHEepUs | XapaKTepU3yroT KJIETOYHYIO WH)XEHEPUIO
JKUBOTHBIX. Knerouynas | )kMBOTHBIX M pacTeHui. PackpbiBaioT 3HaueHUE
WH)XEHEPUST PACTECHHI. uaen, rtunore3 B (HOPMHUPOBAHUHM COBPEMEHHOM

€CTECTBEHHOHAYYHO! KapTUHBI MUpA.




2. OcHOBBI KJ1€TOYHOV WH:KeHepuu (3 4.)

3 KynbsTypst M30JIMPOBaHHBIX | ONpenensiioT NOHITHE KYJIbTYPbl H30JIHMPOBAHHBIX
KJIETOK u TKaHEH. | KJIIETOK U TKaHEM.

Hcnonws3oBanue. VYcnosus | PackpeiBatror  ycnoBus U HCIIOJIb30BAHUE
KYJIbTUBUPOBAHUS. KYJIbTUBUPOBAHUSA HW30JIMPOBAHHBIX KJIETOK H
TKaHEH.

4 [TuraTenbHbBIE CPEABI. XapakTepu3yroT MUTATEIbHbIE CPEIBI.

5 | AenuddepennupoBka — ocHoBa | PackpbiBaror nenudhepeHIpoBKY
nporecca 0o0pa3oBaHUs | U30JIUPOBAHHBIX KJIETOK M TKaHed. Onpenensior
M30JIUPOBAHHBIX KJIETOK U | TUIBI KJIETOUYHBIX KYJIBTYP.

TKaHeM. Tunet KJIETOYHBIX
KYJIBTYP.
3. Ilosy4yeHue BTOPUYHBIX MeTa00JIUTOB (2 4.)

6 [TepBuunbie u BTOpUYHbIE | ONpeneNnsioT YTO TaKOE NEPBUYHBIE U BTOPUYHBIC
COEIMHEHMUSL. AJKamouasl. | COCAUHEHUS, AJIKaJIOUIbI, (dbeHoNbHBIC
DeHOIbHBIE COCIMHEHUS. | COCTUHEHHS, TEPIECHOUIBI. BoisBisitor
TeprieHOUIBI. pacnpoCTpaHeHUE BTOPUYHBIX COCTMHEHUN.

7 Pacnpenenenue BTOpUYHBIX | PactipesiesieHne BTOPUYHBIX COCAMHEHUW W WX
COCMHEHUH W HX pojib B | pOJib B )KU3HEAEATEIbHOCTH KJIETOK.
JKU3ZHEAESITENBHOCTH KIIETOK.

4. T'eHeTmueckasi HH:KeHepHsi (OCHOBHBbIE MeTOABI) (3 4.)

8 I'enernueckas wHxeHepuss u €€ | PackppiBaroT 0COOEHHOCTH T€HETHYECKOU
IPUMEHEHUE. WH)XKCHEPHS ¥ 00JIacTh €€ MPUMEHEHUSI.

9 OcHoOBHas TEXHOJIOTHS | XapaKTEepU3yroT OCHOBHYIO TEXHOJIOTHIO
T€HETHYECKON VHXCHEPUH. | TEHETHYECKON WHKEHEPUH. Ornpenenstor
@DepMeHTHI B TeHHOW WH)KEHEPUU. | IpUMeHsieMble (hepMEHTHl B TeHHON HH)KEHEPHH.

10 | BekTtopbl, wucnoinb3dyembie B | PaccMaTpuBaloT = BEKTOpBI, HCIOJIb3yEMbIE B
kionrpoBanuu JIHK. I'ensl u ux | knmonupoBanuu JIHK, reHsl m HMX moiy4deHHUe.
nostyyeHue. TpancKpumims. XapakTepus3yloT NpoLEecC TPAHCKPHUIILIUHU.

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

11 | I'enermueckas uHxkeHepus M €€ | PaccMaTpuBalOT T€HETUYECKYIO MH)KEHEPHUIO U €€
BO3MOYKHOCTH  JUISl NPAKTUKH. | BOSMOXKHOCTA JUIsI TPAKTHUKUA. 3HAKOMSTCS C
IIpoayKThl T€HHON MHXEHEPUM B | IPOAYKTaMU I'€HHOM MHKEHEPUU B IIPOU3BOJCTBE.
MPOU3BOJCTBE. [Tonydyenue | ONUCHIBAIOT MOJTYyYE€HHE BAKIIMH METOJIOM T€HHOMH
BaKIUH METOA0M TEHHOU | MHKEHEPUHU.

WHXCHEPUHU.

12 | MonekynsipHas JIMarHOCTHUKA | XapaKTepHU3ylOT MOJEKYJIAPHYIO JIHAarHOCTHKY
3200JIeBaHUA. ['enernyeckue | 3a00neBaHNil. BBISBISAIOT TeHeTHYECKUE O0IE3HU
0oJie3HM 4eNoBeKa M TeHHas | 4yeloBeKa U CIocOObl TeHHOM Teparnuu.

Tepanusi.
13 | IlpompinuieHHBIN cHHTE3 0€TKOB. | OMHMCHIBAIOT TPOMBIITUICHHBIM CUHTE3 OCIIKOB.
6. buorexHoJI0THSA B CeJIbCKOM X03s1iicTBe (3 4.)

14 | KnonansHoe OnuceIBalOT KJIOHAJIBHOE MHKPOPA3MHOXKEHUE H
MUKpPOPa3MHOXKEHUE. IIPUMEHEHNE B PACTEHUEBOJICTBE.

IIpuMeHeHne B pacCTEeHUEBOJCTBE.

15 | Texnonorus u HekoTopble | OnuchBaloT TeXHONOTHS M HEKOTOPBIE CIIOCOOBI
CrocoObl KJIOHAJIBHOTO | KJIIOHAJIBHOTO MUKPOPA3MHOKECHHS.
MUKPOPa3MHOXKEHUS.

16 | O3mopoBieHue pacTeHul. | BBIBISIFOT COCOOBI  O3/TOPOBIICHUST  PACTCHHIA.
Cenexuus pacTeHuUM. OnuceIBalOT B CEIEKIMU PACTEHUI.

7. UmmoOnan3oBanHblie pepmeHTHI(2 4.)

17 | Ilonarue «nxenepHas | PackpeiBaroT MIOHATHE «nxenepHas

SH3UMOJIOTUS. Hctounuku | H3UMOIOTHUS». BrisiBsitor HMCTOYHUKHU

dbepmenToB. UMMOOMIN30BaHHbIE
(bepMeHTHI.

dbepmMeHTOB. XapaKTepu3yroT UMMOOUITN30BaHHbBIC
(bepMeHTBHI.




18 | MuBeprasa (caxapasa). Jlakraza| OmmceiBaroT WHBepTasy (caxapasza), JIaKTasy.
[Ipumenernne nMMOOUIM30BaHHBIX| PaccmarpuBaioT MIPUMEHEHUE
(dhepMEHTOB B METUIHHE. MMMOOMIM30BAaHHBIX ()EPMEHTOB B MEIUIIMHE.

8. Ilumesasi 6uoTexHosaorus (3 4.)

19 | Beenenue B MUIIEBYI0, XapaKTepU3yOT MPOLECCHI: MUILEBYIO
MHUKpoOHonoruio. XieOornedeHne, MUKpOOUOJIOTHIO, XJIeOONeueHHe, BUHOJCIUE H
BuHozaenue v nuBoBapeHue. MBOBapeHUE.

20 | Ilonyuyenue cnupta. ITomyuenue | M3yuaroT mporecchl NOJyYEHUs CIUPTA, COKOB.
COKOB.

21 | Mono4HoKucoe OposKeHHe. M3yyaloT npouecchl MOJIOYHOKHUCIIOTO OpOKEHUs.

9. buorexnosorus B 3HepreTuke (3 4.)

22 | BBenenue B | XapakTepu3yoT OMOTEXHOJIOTHYCCKYIO
OMOTEXHOJIOTMYECKYIO HHEPTETHKY.
SHEPreTHKY.

23 | Ilonyuyenue cinupta. | ONHUCHIBAIOT IPOMBILUIEHHOE MOJIYYEHHE CIIUPTA.
[TpombIiuieHHOE MOJTy4YEeHUE
CHHPTA.

24 | TloBbienue HeTEOTAAYUN. PackpsiBatoT criocoObl MOBBITIIEHUE HE(DTECOTAAUH.

10. Dxosornyeckasi 0uoTexHOJ0rU (3 4.)

25 | lHTeHCUBHAs OYMCTKA CTOYHBIX | XapaKTEPU3YI0 HHTEHCHUBHYI0 U 3KCTCHCUBHYIO
BOJI. OKCTEHCHBHAs  OYHUCTKA | OYHCTKY CTOYHBIX BOJI.
CTOYHBIX BOJI

26 | Ouncrka KUIKAX CTOKOB | OnpenenstoT MyTH OYMCTKM JKHUJIKHUX CTOKOB
INPOMBIIUICHHBIX ~ MPEANPUSTHH. | IPOMBIIUICHHBIX — OPEONpUATHH U CIIOCOOBI
IlepepaboTKa TBEPIBIX OTXOMOB. | mepepaboTKa TBEPIBIX OTXOJIOB.

27 | buonerpananus HeQTAHBIX | BeIABISIOT Oouoaerpaganuio HETSIHBIX
3arps3HECHUII. 3arps3HECHUI.

11. buoreorexuHoJiorus (3 4.)

28 | Benenue B | XapaKkTepuszyroT OMOTHUIPOMETAILTYPTHIO.
ouornapomeramnypruto. Mcropus | OnuceBaioT €€ HCTOPHIO.
OMOTUIPOMETAILTYPTHH.

29 | Mukpoopranu3mMbl Ba)XHbIE B Onpenensitor ~ MUKPOOPTaHU3MBI ~ Ba)XXKHBIE B
OMOTUIPOMETATYPTUH. OMOTUIPOMETAITYPTUU.  BBISABISIOT — MPOLIECCHI
Oxkucnenue xesnes3a 1 cepbl OKHCJICHHE KeJle3a U Cephl.

30 | BeimenaunBanue [UHKA. | XapaKTepu3yIOT BBILIENAYMBAHUE IIMHKA, Ky4yHOE
Kyunoe u MOA3EMHOE | U MMOA3EMHOE BbIIIETauNBAHNUE MEIH.
BBIIICTIAYMBAHUE MEIH.

12. Kpuocoxpanenmue (4 4.)

31 | 'enodona U (baxTopsl XapakTepu3yloT TEeHO(OHJ OpraHu3MOB U
BIIUSIOLIUE Ha HETO. BBISBJSIIOT ~ (aKTOpHl  BIMAIOIIME Ha HETO.
TpaguimoHHbIe cpeacTsa OmnpenensitoT TpaaULMOHHbIE CpeacTBa
coXpaHeHus reHohoH/Ia. coXpaHeHus reHohoH/Ia.

32 | CoxpaneHue reHodoHIa OnpenenstoT MyTH COXpaHEHUs TreHodoHIa
pacTeHuil B yCIOBHSX in Vit. pacTeHuil B YCIOBHSX in Vit.

33 | enoHupoBaHue KOJUIEKIINH OnpenensoT MyTH ACNOHUPOBAHUS KOJIEKIIUI
PACTUTENBHBIX KIETOK 1. PACTUTENBHBIX KIETOK 1.

34 | O kpuOocOXpaHEHHMM U  €ro | BesBisitor mytu kKpuocoxpaHeHus. ONuChIBAIOT
BO3MOXHOCTSIX. TeopeTHdecKHe | TEOPETUYECKUE BOPOCHl KpHOOHOIOTHH.

BOITPOCHI KPUOOMOJIOTHH.




Y4yeOHO-MeTOANYECKOE M MATEPUAJIbHO-TEXHUYECKOe 00ecnedeHneo0pa3oBaTeibHOTO Mpoiecca

KnuroneyatHasi npoayKIius:

Jluteparypa nJisl yuuTess:

1. Muxkpobuonorus: 10 — 11 kmaccel: Meroanueckoe nmocodbue.- M.: Benrana — ['pad, 2020. — 64 c. —
(bubnmoTeka 3JIEKTUBHBIX KyPCOB).

Jluteparypa 1l 00y4alOIIMXCS:

1. OcuoBbl 6motexHonoruu: 10-11 kmaccel: yaedHoe mocodue// bubimoreka 3eKTUBHBIX KYpPCOB/
E.A.Hukumosa — M.: Benrtana-I'pad, 2022.

2. TlporpamMmsbl 2JIeKTUBHOTO Kypca «bruoTexnomorus» non peaaknuen xamanosoi I'. A M.: [Ipoda,
2021 (DneKTHUBHBIE KYPCHI).

Komnbiorepubie U nHGOPMALHOHHO-KOMMYHIUKATUBHbIE CPeCTBA:

e Emmnas xomrekuus L{OP http://school-collection.edu.ru/

e DjeKTpoHHOE YueOHoe u3ganue «bunorexnonorus» http://school-
collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
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