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IHosicHuTeIbHAA 3aMIHCKa

[Tporpamma yuebHOro kypca no Ouonoruu «brnoTrexHonorus» cocrtaBieHa B COOTBETCTBUH C
TpeboBanusMu DenepanbHOr0 TOCYJApCTBEHHOTO 00pa30BAaTENbHOTO CTaHAApTa CPEAHEro OO0IIero
oOpa3oBaHus.

Hacrosimuii kypc mpenHazHadeH Ui U3y4YeHHUS OMOJOTHYECKHX SIBJICHUH W 3aKOHOMEPHOCTEH,
pacupenus 6a30BbIX 3HaHUH, Pa3BUTHUS IPAKTUYECKUX YMEHUN U HaBBIKOB.

«bHOTEXHONOTH» — 3TO MHTETPATHUBHBIN Kypc, OOBEANHSIONINIA HECKOIBKO OTpaciel 3HaHUS —
OMOJIOTHIO, XUMHIO, HHXXEHEPUIO — U JIEMOHCTPHUPYIOIUI NpUMeHeHHe (yHIaMEeHTaIbHbIX Hay4HbIX
OTKPBITUH B IIOBCEAHEBHOM XKU3HU 4eJIOBEKa. Peub HIIET 0 COBPEMEHHBIX TEXHOJIOTHAX IPOU3BOJICTBA
IPOAYKTOB MUTaHUS, METULIMHCKUX MIPENapaToB, NapproMepHON IPOAYKIHH U JIp.

BHOTEeXHONOTHS HCIONB3YeT BCE COBPEMEHHBIE 3HAHWS O OWOJIIOTHYECKHUX OpraHM3Max, HX
IeHETHKE, (U3MOJIOTUM, OSKOJOTMM, MW, TPUMEHSAS MHXKEHEpHbIe MOAXO0Jbl (MOJEIUPOBaHUE,
MaTeMaTUYeCKOe IPOTHO3UPOBAHUE U aHANU3), CO3AAE€T TEXHOJIOTHUH, 0€3 KOTOPHIX HEBO3MOKHO
IIPEICTaBUTh COBPEMEHHYIO IPOMBIIUIEHHOCTD, CEJIBCKOE X034MCTBO, MEIULIUHY U T. [I.

Hcnonp3oBaHne OMOJIOTMYECKUX CUCTEM KAaK OCHOBBI JII000M OMOTEXHOJIOIMH AENIAET MPOIYKThI
Oosiee JAelIeBBIMH, I103BOJIAET BbIpaOaThIBaTh MX B OOJNBLIMX KOJMYECTBAX, 4acTO YJIydyllaeT HUX
Ka4eCTBO M yCBOSIEMOCTb OPTaHM3MAaMH 4€JIOBEKA U KMBOTHBIX, a ITIaBHOE, JEJIaeT CaMO IIPOU3BOICTBO
sKoJlorudecku Oosee Oe3omacHbIMU. [Ipexne Bcero, 3TO KacaeTcs IPOU3BOACTBA JIEKApCTB,
3aMEHUTEeNeH IulacTMacc M T. 1. BHOTEXHONOrHs MOMOraeT pelaTh 3KOJOTHYECKHE IPOOIEMBI.
Hanpumep, MOXHO NpENOTBPATUTH MCUYE3HOBEHHE PEIKMX U MCUE3AIOIIUX BUAOB, COXPAHSAS CEMEHa,
NbUIbLY, KJIETKHM M TKaHU pPACTEHUH, CIEpMy >KMBOTHBIX B KpHOOAHKAaX B YCJIOBUAX TINTyOOKOToO
3aMOpaXMBaHUS IPHU TEMIIEpaType >KMIKOTO a30Ta. DKOJOIMYECKM 4YMCTas IepepadoTKa OTXO0JIO0B,
MIOJIy4€HHE TOIUIMBA TAK)XKE OCYIIECTBISETCS C MOMOIIBI0 OMOTeXHONOrnid. bruorexHosnorus ssnsercs,
IJIaBHBIM 00pa3oM, MPUKIaJHOW HAyKOW, HANpaBIeHHON Ha BHEIpPEHHE B MPAKTHKY pPE3yJIbTaTOB
¢byHnaMeHTanbHbIX HayK. OpHako coBpeMeHHas (yHAaMeHTaldbHas HaykKa, KOTopas Jaja Haydajo
OMOTEXHOJIOTHUH, TEIepb, B CBOIO OuYepeilb, HE MOXKET 00XOAUTHhCS 0€3 METOJ0B M TEXHOJIOTUH 3TOU
Hayku. Bee 3TO nlenaer coBpeMeHHYI0 OMOTEXHOJIOTHIO OYeHb MEPCHEKTUBHOM 001acThio, B pa3BUTHE
KOTOpO# Belyllle AepaKaBbl MUPA BKJIAbIBAIOT OIPOMHBIE CPEJCTBA.

Temnsl u macmTaObl pa3BUTHA M IPUMEHEHHUS OHOJIOTMYECKUX TEXHOJIOTUH B pa3iMuYHBIX
OTpacisX NMPOMBIIUIEHHOCTH U O0JIaCTSIX HayKu OBICTpO Bo3pacTtatoT, ocobeHHo B CILA, fAnonum,
Anrmuu, I'epmannn, ®@pannuu, MTanum m HEKOTOPBIX APYTHX CTpaHax. B psane cTpaH yTBEpKIAECHBI
HallMOHAJIbHBIE MPOrpaMMBbl B 00JaCTH OMOTEXHOJIOTUH, KOTOPBIE TOJDKHBI MOCTYXKHUTh ISl PELICHUS
BaXHEHIIKUX mpoOsieM B 00JIaCTH MEAMIMHBI (CO3JaHUE JIEKApCTBEHHBIX IPENapaToB [UIsl JIEUCHUS
HEKOTOPbIX, B TOM YHCIE T€HETHYECKHX, 3a00JIeBaHMii), SKOJIOrUM (OUYMCTKA OKpY’Karolled cpensbl,
nepepaboTKa OTXOJI0B), CEIBCKOTO XO35HCTBA (MOBBILIEHHE MPOAYKTUBHOCTH PACTEHUN M KMBOTHBIX,
yIy4llleHHe KadecTBa MPOJAYKTOB) M JApyrux. [locTeneHHO Ha MepBO€ MECTO BBIXOJIUT TaKoe
HampaBlieHHe OHOTEXHOJIOTMH, KaK TeHETUYecKass WHXKEHEpHus, KOTopas IO03BOJIAET, MaHUIYJIHPYs
reHaMH, CO3JaBaThb OpPraHM3Mbl C HOBBIMM KadeCTBAMM, TaK Ha3blBAEMbIE «TPAHCTEHHBIE» WIIU
reHetnyecku MoauduuupoBanusle opranu3dMel (I'MO). IlocneacTBusi co3gaHusi TakKMX OPraHU3MOB
U3yYeHbl ele HexocraToyHo. [losTomMy Bce wyamie NOJHMMAETCsl BONPOC O OHOJOTHYECKOM
0e30macHOCTH MOM00HBIX paboT. [IpoAyKTHI W TIPEAMETHI, TOJIYYCHHBIE C MTOMOIIBIO OMOJIOTHYECKHUX
TEXHOJIOTUH, Bce OoJibIle U 0OJIbIlIe OKPYKAIOT HAC B MOBCETHEBHOM kHU3HU. Heo0X0aMMO 4eTKO 3HATh
HE TOJIBKO NMPEUMYIIECTBA HOBBIX TEXHOJIOTHI, HO M UX HEJTOCTATKHU.

B cootBeTcTBUU € 3THM, OCHOBHOM WEJbI0 IIPOXOXKICHUSA HACTOALLErO Kypca — IIO3HAKOMUTH
y4alquxcs C COBPEMEHHBIMHM CIIOCOOAaMHM  pelIeHHs TIJIOOANbHBIX MPOOJEeM COBPEMEHHOCTH:
IIPOJIOBOJILCTBEHHOM, JHEPreTHYECKOW, OXpaHbl 370pOBbs 4YesoBeka. Kypc mpeciienyer He TOJIBKO
oOpa3oBaTeNnbHble, HO M BOCHUTATEIbHbIC 1€, IOCKOJBKY OH CIIOCOOCTBYEeT (HOPMHPOBAHUIO
9KOJIOTUYECKOTO MBIIUICHHS Y TOJAPACTAOLIErO MOKOJIEHUS.
3anaun



1. Co3znare cucTeMHOE MpPEACTaBICHUE O OMOTEXHOJIOTHH, €€ BO3MOXHOCTSAX U O CBS35X C APYTHMMHU
HayKaM¥u OMOJIOTHYeCKOro poduIIs.
2. Tlo3HaKOMHTBH C OCHOBHBIMH pa3/ieiaMu, HOHATUAMHU U METOJaMU OMOTEXHOJIOTHH.
Pacummpuths kpyro3op ydJammxcs, IO3HAaKOMHMB MX C COBPEMEHHBIMH OHMOJIOIMYECKHMU
TEXHOJIOTHSIMM, @ TAKXKE C YUYEHBIMH, KOTOPbIE CTOSUIN Y UICTOKOB 9TOM HAYKH.
4. Tloka3aTh Ba)KHOCTb U aKTyaJIbHOCTb UCCIIEIOBAHUH, CBSI3aHHBIX C OMOTEXHOJIOTHeEHl.
3auHTEpecoBaTh yyaIuxcs MpodeMaMu OMOTEXHOJIOTHH U IPYTUX OMOJIOrMYECKUX HayK.
6. Pa3BuTh 4yBCTBO OTBETCTBEHHOCTH 3a COBEpIUAEMbIE JIEHCTBUS M IPUHMMAaeMble pPEIICHHs Ha
IpUMepe HEraTUBHBIX SKCIEPUMEHTOB B 001aCTH OMOTEXHOJIOTHH.
7. Pa3BuUTH UccIe10BaTEIbCKUE YMEHHUS.

Takum oOpa3om, »5neKTUBHBIA Kypc «buoTrexHomorus» mOKa3bIBaeT, 4YTO JOCTHXKEHUS
(GyHIaMEHTaIbHON HAyKU HE HOCAT OTBJICUEHHBIN XapakTep, a HAXOAST IPUMEHEHHE B IPAKTUUECKON
JeATeNbHOCTH YesioBeka. OcyIecTBIIeTCs Iepexo/l OT 00IMX BOMPOCOB K 00Jiee YaCTHBIM 3a/1a4aM
IIPUKJIAJHOTO MCIIOJIb30BAHUS 3HAHUM, MOJIyYEHHBIX B X0JI€ HAay4YHbIX HcciefoBaHui. Takoil moaxon
JIOJKEH NMPOOYIUTH B AETAX CTPEMIIEHHUE K 3HAHUSIM U K HCCIIEI0BATENbCKON padoTe.

IIperaraemselii yueOHBIH Kypc yriayOJseT U paciiupsieT paMKHU JeHCTBYIOIIEro Kypca OMosoruuy,
uMmeeT NpodhecCHOHAIbHYI0 HalpaBlieHHOCTh. [IpenHazHaueH s odyqarommxest 11 kiacca rpynmnsl
€CTeCTBEHHOHAYYHOTO NMpoduiist u paccuntad Ha 17 yacos (0,5 yac B Henel110).

LleHHOCTHBIE OPMEHTHPBI COieP:KAHUS Y4eOHOI0 peaAMeTa
B nacrosmee Bpems Ononorndeckoe o0Opa3oBaHHE JTOJKHO OOECIIEYUTh BBIITYCKHHUKAM BBICOKYIO
OMOJIOTNYECKYI0, SKOJIOTHYECKYIO U IPHUPOIOOXPAHUTEIBHYIO TPAMOTHOCTb.

3HaHuss B OOJIACTH OCHOBHBIX OHMOJIOTMYECKMX 3aKOHOB, TEOpUH H uae (HOpMUPYIOT
HPAaBCTBEHHbIC HOPMBI M TNPHUHLMIIBI OTHOLIEHHS K KHMBOM Ipupoje. B kauecTBe HEHHOCTHBIX
OPMEHTHPOB OMOJIOTUYECKOTO 0Opa30BaHUs BBICTYNAIOT OOBEKTHI, U3ydaeMble B Kypce OMOJIOTHH, K
KOTOPBIM Yy yuwamuxcs (opMUpyeTcs LEHHOCTHOE OTHolueHue. [Ipu 3ToM Beayllyro poJib UIparoT
MO3HABATENIbHbIC IICHHOCTH, TaK KaK JaHHBI y4eOHBI NpeAMET BXOIUT B TPYIIYy INPEAMETOB
[I03HABATEIBHOTO LIMKJIA, [JIABHAs 11€Jb KOTOPBIX 3aKJIIOYACTCS B M3YYEHUM COBPEMEHHBIX CIOCOOOB
pelieHus ri100aabHbIX IPOo0JIeM COBPEMEHHOCTH.

OCHOBY no3naeamenvhvix yeHHocmell COCTABIAIOT HAyYHbIE 3HAHHSI U HayYHbIE METO/bI TIO3HAHUS.
[To3HaBaTenbHbIE 1IECHHOCTHBIE OpUEHTALMU, (OPMUPYEMBIE B IMpOLlECCEe M3Yy4eHHsS OMOTEXHOJIOTHUH,
IIPOSABIISAIOTCS B IPU3HAHUM:

[98)

e

L4 LHEHHOCTH HAYYHOTI'O 3HAHUs, €Tro HpaKTquCKOﬁ SHAYUMOCTH, JOCTOBCPHOCTHU,
L4 OEHHOCTH OMOJOrMYSCKUX METOJ0B UCCIICIOBAHMUA,
L4 IIOHUMAaHHWH CJIOKHOCTH U IPOTUBOPCUUBOCTU CaMOI'0 IMporecca nmo3HaHus.

Pa3BuTue mo3HaBaTENbHBIX IIEHHOCTHBIX OPUEHTAIMH COJAEP)KaHUs 3JIEKTUBHOIO Kypca OMOJIOrun
M03BOJISIET C(HOPMHUPOBATH:

J YBaXHUTEILHOE OTHOIIICHUE K CO3HJIATSIIBHON, TBOPUECKOH JeATCITHHOCTH,
J MMOHWMaHKe HEOOXOIMMOCTH 37I0pOBOTO 00pa3a KHU3HH,
o CO3HATEJIBHBIN BBIOOP OyayIeit mpodeccuoHambHOM eI TETbHOCTH.

Kypc «buorexHonorus» o0061a1aeT BO3MOXKHOCTAMH JJs1 (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTABJISIIOT Ipoliecc oOleHns U rpaMoTHas peub. KoMMyHUKaTUBHbBIE
LIEHHOCTHBIE OPUEHTALINU Kypca CIOCOOCTBYIOT:

J NPaBUIILHOMY UCIIOJIb30BAHUI0 OMOXMMHUYECKONH TEPMUHOIOTUN i CUMBOJIUKHY;

J Pa3sBUTHIO TOTPEOHOCTH BECTH JAWAJIOT, BBICIYIIMBATh MHEHHE ONIIOHEHTa, yYacCTBOBaTh B
JHMCKYCCHH;

J Pa3BUTHIO CHOCOOHOCTH OTKPBHITO BHIPAXKaTh M apryMEHTHPOBAHHE OTCTaMBAaTh CBOIO TOYKY
3pEHHUSL.

Bce BhIIe 0003HAYCHHEIC HCHHOCTH W HCHHOCTHBIC OPUCHTALUMH COCTABJISAIOT B COBOKYITHOCTU
OCHOBY JIA q)OpMI/IpOBaHI/ISI OEHHOCTHOI'0O OTHOHICHUA K IIPUPOJC, O6H_[€CTBy, YCJIOBEKY B KOHTCKCTEC
O6H.IC‘ICJ'IOBC‘ICCKI/IX HGHHOCTCﬁ HWCTHUHBI.

IInanupyemMbie pe3yJbTaTbl OCBOCHHA Kypca
JINUHOCTHBIE pe3yJbTaThbl 0OCBOCHUHA 3JICKTHBHOT0 Kypca
Y yuamerocst 0yayT cGpopMHpOBaHbI:
J LIEHHOCTH 3JI0pPOBOr0 U 6€30IacHOr0 00pa3a KHU3HHU;



OCHOBBI 3KOJIOTMYECKOW KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO
MBIIUICHHUS,

YMEHHE YIPABIATh CBOEH [T0O3HABATEIBHOM AEATEIBHOCTHIO;

OCO3HaHUE €IMHCTBA U LIEJIOCTHOCTU OKPY KAIOIIEro MUPA, BO3MOKHOCTEN €ro MO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JTOCTHYKEHUI HAYKU.

Yuamuiics MOJYYMT BO3MOKHOCTD AJIsI q)OpMHPOBaHHH:

qyBCTBA I'OPIOCTH 32 POCCUICKYIO OMOJIOTMYECKYIO HAyKy, T'yMaHU3Ma, LEelIeyCTPEMIICHHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JajibHEMIIeH 00pa30BaTeIbHOM TPAEKTOPHUH;

OMBbITa  HKOJIOTUYECKH  OPUEHTUPOBAHHOW  PE(ICKCUBHO-OLIGHOYHOH W  MPAKTUYECKOM
JEATEIbHOCTH B )KU3HEHHBIX CUTyaLlUsX;

YMEHUSl TIOCTEIIEHHO BBICTPaWBaTh COOCTBEHHOE ILIEJIOCTHOE MHMPOBO33PEHHE: OCO3HABAaTh
NOTPeOHOCTh M FOTOBHOCTh K CaMOOOpPA30BaHMIO, B TOM YHCIE M B paMKaxX CaMOCTOSATENIBbHOM
JEATEIbHOCTH BHE IIKOJIBI.

MeTanpeaMeTHbIEPe3y1bTAThl 0CBOCHHS 3JIEKTHBHOIO Kypca
PeryasituBubie YY /|

Yyammiicss HAy4YuTCs:

COCTaBJIATh (MHAUBUIYAJIbHO WIH B TPYIIIE) IJIaH PEIICHUS MTPOOJIEMBI;

paboTas 1o 1iany, CBepsATh CBOM JICUCTBUS C IENbIO U, TPU HEOOXOIUMOCTHU, UCTIPABISATH OLITUOKU
CaMOCTOSITEIIbHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIIEHO BRIPAOOTAaHHBIC KPUTEPUH OLICHKH;
Ha3bIBATh Tp}IIIHOCTI/I, C KOTOpI)IMI/I CTOJIKHy.HC?I HpI/I peHIeHI/II/I 3aJgaduu, U HpezmaraTL nyTHn ux
MIPEOJI0JICHHUSI.

Yuanuiics moJy4uT BO3MOKHOCTh HAYUYMTHCS:

BBIABUT'aThb BepCI/II/I pemeHI/m HpO6JI€MI)I, OCO3HAaBaTh KOHC‘-IHI:II71 p€3YJII)TaT, BI)I6I/IpaTI> n3
Hpe[[J'IO)KeHHI)IX 1 UCKATh CAMOCTOATCIBbHO CpeILCTBa JOCTHIXKCHUS LICIIN,

CaMOCTOSTCIIBHO CTAaBUTHh HOBBIC y‘~IC6HI)I€ OeJIu U 3aaa4u,;

CaMOCTOSTCIIBHO CTpOI/ITI) JKN3HCHHBLBIC IIJIAaHBbI BO BpeMeHHOf/’I HCpCHCKTI/IBC;

HpI/I HJIaHI/IpOBaHI/II/I JTOCTHUIKXCHUA ueﬂeﬁ CaMOCTOSATCIIBHO MU aJACKBATHO y‘-II/ITI)IBaTI) yCJIOBI/ISI 158
CpelICTBa X JOCTH)KCHHS.

ITo3naBaresibHbIe YY ][

Yyamuiicss HAy4YUTCHA:
KPUTHYECKH OLICHWBATh U MHTEPIPETUPOBATh MH(OPMAIIMIO C PAa3HBIX MO3UIHUI, PaclO3HABATh U
(¢uKcupoBaTh NPOTUBOPEUUS B MHPOPMAIIMOHHBIX UCTOUYHUKAX;
WCKaTh W HAXOAUTh OOOOIIEHHBIE CHOCOOBI PEIICHMs] 3a/Jad, B TOM YHCIE, OCYIIECTBISITh
pa3BepHyThIl HH(GOPMAIIMOHHBII MOMCK W CTAaBUTh Ha €ro OCHOBE HOBBIE (yueOHblE U
MI03HABaTEJIbHbIE) 3a/1a4H.

Yuyamuiics MoJyy4uT BO3MOKHOCTh HAYYHTHCH:
HaXOJUTh U MPUBOJUTH KPUTUUECKHE apIyMEHThl B OTHOUIEHUU JEHCTBUN M CYXAEHUH Jpyroro;
CIIOKOWHO M pa3yMHO OTHOCHUTBCS K KPUTHMUYECKMM 3aMEYaHHUSIM B OTHOILIEHUU COOCTBEHHOIO
CYXJIEHUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJIUTh 32 paMKH Y4eOHOro TMpeaMeTra U OCYLIECTBIATh IIE€JICHANPABICHHbBIN IOMCK
BO3MOKHOCTEH IS IIMPOKOTO NMEPEHOCa CPECTB U CIIOCOOO0B JAeHCTBUS;
HaXOJUTh U MPUBOJIUTH KPUTUYECKHE apIyMEHThI B OTHOLICHUU JEHCTBUN M CYXAECHUH Jpyroro;
CIIOKOWHO M pa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEYaHHSIM B OTHOILIEHUU COOCTBEHHOIO
CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHSL.

KommyHnukatusubie YY /|

Yyammiicst HayYuTCs:
OCYLIECTBJIATh JIEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMU (Kak
BHYTPH 00pa30BaTEIbHONW OpraHU3aIMH, TaK M 3a €€ MpeJeiaMH), ToJ0HupaTh MapTHEPOB IS
JIENIOBOM KOMMYHUKAIIUU HCXOMAS U3 COOOpaKeHUH pPe3yIbTAaTHBHOCTH B3aWMOJCUCTBUA, a HE
JIMYHBIX CUMIIATH;
MPU OCYIIECTBJICHUH TPYIIOBOM paOOThI OBITh KaK PYKOBOAMTENIEM, TaK M YJICHOM KOMAaHJIBI B
Pa3HBIX poJsX (TeHepaTop uaeH, KpUTUK, UCTIOTHUTENb, BRICTYAIOIINMA, IKCIIEPT U T.11.).
Yyammics moJay4yuT BO3MOKHOCTh HAYYUTHCH:



KOOpIUHUPOBAaTh U  BBINOJHATH PabOTy B  YCIOBUSAX PpEajJbHOr0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BEpHYTO, JOTUYHO M TOYHO M3Jaratb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHMEM aJCKBATHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(JIMKTOTEHHBIE CUTyallMM W MpenoTBpauiaTb KOHQIMKTBI 10 WX AKTUBHOM
¢daspl, BBICTpaWBaTh JCIOBYIO M OOpa30BATENbHYI) KOMMYHHUKAIIMIO, H30erass JIHYHOCTHBIX
OLICHOYHBIX CYXJICHHII.

HpeL[MeTHbIe pe3yJbTaThbl 0OCBOCHUA 3JICKTHUBHOT0 Kypca

BbINyCKHUK HAYYUTCS:

OOBSICHSTH COBPEMEHHBIE METO/IbI MCCIIETOBAHMS OMOTEXHOJIOTUYECKUX CBOMCTB U SIBJICHU;
MMOHUMATh CYIIHOCTb U POJIb OMOTEXHOJIOTUH;

aHAJIM3UPOBATh COBPEMEHHOE COCTOSHME U JOCTHXKEHHsSI B 00JIaCTH MOJIEKYJISIpHOM Ouoioruw,
T€HHOUM MH)KEHEPUU U Jp., B TPOMBIIUIEHHOM ITPOU3BOJICTBE.

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

OpraHu30BbIBATE W MPOBOJUTHL HWHAHUBUAYAIBbHYIO HCCICAOBATCIILCKYIO ACATCIIBHOCTL 110
OMOJIOTMH: BBIABUTATh THUIIOTE3bl, IUIAHUPOBaThL paboTy, OTOMpaTh M NPeoOpa3OBLIBATH
HEOOXOMMYI0 HWH(POPMALIMIO, TPOBOAUTH OSKCIEPUMEHTBHI, HHTEPIPETUPOBATH PE3YJIbTATHI,
JienaTh BBIBOJbI Ha OCHOBE IIOJYYEHHBIX PE3yJbTaTOB, MPEACTABIATh HPOAYKT CBOMX
HCCIICIOBAHNH;

IMPOTrHO3UPOBATHL ITOCICACTBUA COOCTBEHHBIX I/ICCJIGI[OBaHI/Iﬁ C Y4YETOM OTHYCCKUX HOPM H
HKOJIOTHYECKUX TPEOOBAHU;

aHAJIM3UPOBATh U HCIOJB30BAaTh B PEHICHUH YYEOHBIX U UCCIIEIOBATENbCKUX 3a7ad HHPOpMAIIHIO
O COBPEMCHHBIX UCCIICAOBAHHAX B 6I/IOJIOFI/II/I, 6I/IOT6XHOJIOFI/II/I, MCOUIIMHE U 3KOJIOTHH.

JIeNaTh BBIBOJIBI O (PU3MOJIOTMYECKUX OCHOBAX 3J0POBOT0 00pasa KU3HU U COXPAHEHUS 3/I0POBbSI.

®opMbI padoThI:

JeKUUH C M3YYCHHEM TEOPETHYECKOr0 Marepuaia, COCTAaBICHHEM alrOPUTMOB, OIOPHBIX
KOHCIIEKTOB, CXEM, IPE3CHTALUN;

CeMHHAapBI, 3a1uTa pedeparos;

J1abopaTopHbIe pabOTHI M PAKTUKYMBI;

YCTHBIE COOOIICHUS yUaIIUXCsl C TIOCIIEAYIOIIEeH JUCKYCCHEH.

®opMbI Opranu3anuy y4edHOro mpouecca:

UHIUBUAYaJbHBIE;
IpyNIOBBIE;
WMHUBUAYAIbHO-TPYTIIOBBIE;
(bpoHTaNbHbIE;

IIPaKTUKYMBI.

MeTtoabl 00yueHus:

[To ncTOYHMKY 3HAaHUM: CIIOBECHBIC, HATJISAHbBIC, TPAKTUYECKHE.

[To ypoBHIO MO3HABAaTEIBHON AaKTUBHOCTH: MPOOJEMHBIN, YAaCTUYHO-TIOUCKOBBIM, OOBSICHUTEIHHO-
WJUTIOCTPATUBHBIN.

Ilo

MNpUHIUITY  paCHYJICHCHHA N COCINMHCHUA 3HAHUM: aHaHHTquCKHﬁ, CI/IHTGTH‘JGCKHﬁ,

CPaBHUTEIBHBIN, 0000IIAOIINIA, KITACCH(PUKAITNOHHBIH.
dopMaMu KOHTPOJIS TI0 U3YYCHHIO JAHHOTO JICKTUBHOTO Kypca OyIyT SIBJISATHCS:

YCTHBIC U TUCbMECHHBIC TECTOBBIC pa60Tr,1;
WTOTOBas 3a4eTHas padoTa.

Copep:xxanue Kypca
Conepxxkanne kypca Kypc 3HaKOMUT C HCTOpHEH, OCHOBHBIMHM TMOHSATUAMHM U pPa3AesiaMu

ouorexHonoruu. OcoOeHHOE BHHMMAHHUE YIENAETCS MPAKTUYECKOMY MPUMEHEHHMIO HOBEHIINX
(GyHIaMEHTaNbHBIX OTKPBITHIA, CIEJTAHHBIX B 00JIACTH MOJICKYJISIPHON OWMONIOTHUH, TEHHOW HWHXKEHEPUH U
Ip., B IPOMBIIUICHHOM ITPOW3BOJICTBE.

O0mee KOJMYECTBO - 34 4.

1.

Beenenue. IIpeamer 0uorexnosorum (1 4.)
[Ipenver u 3amauu OumotexHomoruu. UYrto Takoe OuorexHonorus? IlepBble TEXHOJIOTHH C

WCIIOIb30BAaHUEM OHOJIOTHYECKUX 00BEKTOB. (O0sacTh NMPUMEHEHHS COBPEMEHHOW OMOTEXHOJIOTHH.



OcHoBHBIE pa3zenbl OuoTexHoioruu. Kierounas WHKEHepus XHUBOTHBIX. KieTouHass WH)XeHepus
pacTeHui.
2. OCHOBBI KJIETOYHOMH HH:KeHepHuH (2 4.)

[lonsiTe KynbTypel M30JMPOBAHHBIX KIETOK M TKaHeW. lcnosb3oBaHue KyJbTypbl
M30JIMPOBAHHBIX KJIETOK M TKaHEW. YCIIOBUS KyJbTUBUPOBAHHUS HM30JUPOBAHHBIX KJIETOK U TKaHEH.
[Tutatenbubie cpenbl. lenuddepeHunpoBka — 0oCHOBA Mpoiiecca 00pa3oBaHUs U30JIUPOBAHHBIX KIETOK
Y TKaHel. TUIIbI KJIETOYHBIX KYJIBTYD.

3. I'eneTuveckasi nuHKeHepus (OCHOBHBbIE MeTOABI) (2 4.)

I'enernyeckas nHXeHepHs U €€ npuMeHeHne. OCHOBHAsI TEXHOJIOTUSl TEHETUYECKON NHKEHEPUU.
®epMeHThl B T€HHOW HWHXKeHepuH. BekTtopbl, ucnonsiyembie B kinoHupoBanuu [IHK. I'ensl m ux
nosyyeHue. TpaHckpunus.

4. I'eneTnyeckasi nH:KeHepusi (MpuMeHeHue) (2 4.)

I'eneTnyeckas uHKEHEPUs U €€ BO3MOKHOCTH IS NMPAKTUKU. IIpOIyKThl F€HHON MH)KEHEPUU B
npou3BoAcTBe. [lodyueHrne BakLMH METOJOM TI'E€HHOM HWH)KEHEepuu. MoneKkysipHas AUarHOCTUKA
3aboneBaHuil. [ eHeTnueckue 60e3HN YenoBeKa U reHHas tepanus. [[pomMbIieHHbIH cuHTe3 OeIKOB.

5. BbuorexHoJ10rus B ceJibCKOM X03s1iicTBe (2 4.)

KionansHoe MukpopasMHoxeHue. IIpumMeHeHne KIOHaJbHOTO  MHMKPOPa3MHOKEHHS B
pacTeHUeBOCTBE. TEXHOIOrUs KIOHAIBHOIO MUKpPOpa3MHOKeHUs. HekoTopble criocoObl KIOHAIbHOIO
MUKpOpa3MHOkeHMs1. O310poBieHue pacTeHnid. CeneKkuus pacTeHui.

6. IMumeBas 6uoTexHo0orus (2 4.)

BBenenne B muieByro MuKpoOuonoruto. XieOomedeHwe. BuHomenne U NUBOBapeHUE.
[Tonmyuyenune ciimp\ta. [lonydyenne cokoB. MonmoyHOKHCTI0€ OpOKEHHUE.

7. JKoJiornyeckasi 0MoTexXHoJa0rus (2 4.)

WMHTEeHCHBHAs OYMCTKA CTOYHBIX BOJ. DKCTEHCUBHAS OUYMCTKA CTOYHBIX BOJ. OUMCTKA KUIKHX
CTOKOB MPOMBIIUICHHBIX npeanpustuil. Ilepepaborka TBepabix oTxonoB. buonerpamanus HedTIHBIX
3arps3HCHUM.

8. Buoreorexnosorus (2 4.)

Beenenne B Ouormapomeraintypruto. Mcropus Ouormapomerauryprur. MUKpPOOPTaHU3MEI
BaKHbIe B Ouoruapomeramutypruu. OKucieHHe >kene3a U cepbl. BrimenaunBanue nuHka. KydHoe u
M10/I3€MHOE BBIILEIAYUBAHUE MEJIH.

9. Kpuocoxpanenue (2 4.)

I'enodonn u QaxTopsl BIUSIOLME Ha HEro. TpaJuIMOHHBIE CPEICTBA COXPAaHEHUS TIeHO(pOH.A.
CoxpaHnenue reHo(oHJIa pacTeHUH B YCJIOBUAX in vit. [lemoHHpoBaHHWE KOJUIEKIMHA PAaCTUTEIbHBIX
KJIeTOK 1. O KpHOCOXpaHEHUH U €r0 BO3MOXKHOCTSX. TeopeTnueckrue BONpochl KpHOOUOJIOTHH.

TemaTuueckoe IJIAHUPOBAHUE

JlaTa
No/ OcHOBHasi XapaKTEePUCTHKA 1eSITeIbHOCTH
HaumeHnoBanue TemMbl, pa3jiena = =
y o0yuarouuxcsi = =
& =
= =

1. Baenenue. [Ipeamer 6norexnosiornu (1 4.)

1 Benenue. OnpenenstorT mpeaMeT W 3aa4d OMOTEXHOJIOTHH.
Uro Takoe OuorexHomorusi? XapakTepusyroT
MepBble  TEXHOJOTHMH  C HCIIOJIb30BaHHEM
OMOJIOTUYECKNX OOBEKTOB, OCHOBHBIE Da3eIbl
OMOTEXHOJIOTHHU. Omnpenenstor o0J1acThb
IPUMEHEHHS COBPEMEHHOM OMOTEXHOJIOTHH.

2. OcHOBBI KJIETOYHON HHKeHepuH (2 4.)

2 Kynbetypst M30JUPOBAHHBIX | OMPEesitoT MOHITHE KYJIbTYpPhl U30JIMPOBAHHBIX
KJIETOK u TKaHEH. | KIEeTOK U TKaHEH.
Hcnons3oBanue. VYcnoBus | PackpeiBaroT  ycimoBHS M MCHOJIB30BaHHUE
KYJbTUBUPOBAHUS. KYJbTUBUPOBAHUS HW30JIMPOBAHHBIX KIETOK U
TKaHEH.

IIurarenpHbIE CPEIBI. XapakTepu3yroT ITUTATEIbHBIE CPEBL.




3 | AemnuddepennupoBka — ocHoBa | PackpsiBaroT nenuhepeHIupoBKy
nporecca o0pa3oBaHUs | U30JIMPOBAHHBIX KJIETOK M TKaHed. Onpenensior
M30JIMPOBAHHBIX KJIETOK U | TUTBI KJIETOYHBIX KYJBTYP.

TKaHeM. Tunet KJIETOYHBIX
KYJbTYD.
3. TI'enernueckasi MH:KeHepusi (OCHOBHBIE MeTOAbI) (2 4.)

4 I'enernueckas uHxeHepus W e€ | PackpbiBatoT 0COOCHHOCTH T€HETUYECKON
IPUMEHEHHUE. MH)KEHEepHUs M 001acTh e€ MPUMEHEHHSL.

5 OcHoBHas TEXHOJIOTHS | XapaKTepHU3yIOT OCHOBHYIO TEXHOJIOTHIO
T€HETHYECKON WH)KCHEPUU. | TEHETHYECKON WHXEHEPUH. Ornpenensor
@DepMeHThI B FTeHHOW MH)KEHEPUH. | MpUMEHsieMble (hepMEHTHI B TeHHON HH)KEHEPHH.

4. TI'enernmueckasi HH:KeHepusi (MpuMeHeHue) (2 4.)

6 I'enetnueckass uHxeHepus U e€ | PaccmMarpuBarOT '€HETHUYECKYIO MHKEHEPHUIO U €€
BO3MOYKHOCTH  JUISl  IPAKTUKH. | BOSMOXKHOCTA I TNPAKTUKUA. 3HAKOMSTCS C
IIpoyKThl T€HHOM MHXXCHEPUH B | IPOAYKTAMU I'€HHOM MHXEHEPUU B IIPOU3BOJICTBE.
MIPOU3BOJICTBE. [Tonyuenue | ONKUCHIBAIOT MOJYUYEHHUE BAKIIUH METOJIOM I'€HHOMU
BaKIIMH METOJIOM TE€HHON | HHKEHEPUHU.

MHKEHEPUHU.

7 MonekynsipHas JIUarHocTuka | XapakTepu3yloT MOJIEKYJSIPHYIO  JTHArHOCTHKY
3a0o0JieBaHUM. I'enetnueckue | 3a0oneBanuil. BBIBISAIOT reHeTHYecKue OOJIE3HU
0one3HM UeIoBeKa M TE€HHAs | YelOBeKa U CIOCOObI TEHHOM Tepanuu.

Tepanusi.
5. BbuoTexHoJIOTHSA B CeJIbCKOM X03siicTBe (2 4.)

8 KionansHoe OnuceiBalOT KIOHAJIBHOE MHUKPOPa3MHOXKEHUE U
MHUKpPOpPa3MHOKEHHUE. IIPUMEHEHUE B PACTEHUEBOJICTBE.

IIpuMeHeHue B pacCTEeHUEBOJCTBE.

9 OznopoBienue pacTeHuid. | BRIABIAIOT CcrOCOOBI  O3OPOBJICHUS PACTCHH.
Cenekuusi pacTeHU. OnuchIBalOT B CEJIEKLIMU PACTEHHUII.

6. IlumeBasi OMoTeXHOIOTHA (2 4.)

10 | BBenenue B nuuieBy0| XapakTepu3yoT IIPOLIECCHI: MUIIEBYIO
MUKpoOuosioruio. XiiebornedueHrne., MUKpOOUOJIOTHI0, XJIeOonedeHne, BUHOACINE W
BuHozaenue 1 NMBOBapeHHUE. IIMBOBapEHHUE.

11 | Tlonmyyenue cnupta. Ilomyuenne | M3y4aroT mporecchsl NOJy4eHus CHUpTa, COKOB.
COKOB.

MoJiouHOKHCII0€ OpOXKEHHUE. W3y4aroT npouecchl MOJTOYHOKHUCIOTO OpOKEHUSI.
7. Ikogornyeckass OMOTeXHOJIOrus (2 4.)

12 | VIHTeHCHBHAs OYMCTKAa CTOYHBIX | XapaKTepU3yl0 HHTEHCHUBHYIO U SKCTEHCUBHYIO
BOJ. OKCTEHCHUBHAas  OYHMCTKA | OYUCTKY CTOYHBIX BOJ.

CTOYHBIX BOJI

13 | Ouuctka KUJIKUX CcTOKOB | OmpeAensioT MNyTH OYHMCTKH JKHJIKUX CTOKOB
MPOMBINIUICHHBIX ~ MPEANPUITHHA. | TPOMBIIUICHHBIX — MNPEANPUATANR W CIOCOOBI
ITepepaboTKka TBEpABIX OTXOJO0B. | mepepadoTKa TBEPIBIX OTXOJIOB.

8. buoreorexnosaorus (2 4.)

14 | Mukpoopranu3msl Ba)KHbIE€ B Onpenenstor  MUKPOOPTaHU3MBI ~ BaXXHbIE B
OMOTUIPOMETAITYPIUH. OMOTUAPOMETAITYPTUU.  BBIABISIOT — MpOIECCHI
OxkucneHue xenesa 1 cepbl OKHCJICHHE KeJle3a U Cephl.

15 | BolmenaunBanue LIMHKA. XapakTepus3yroT BBIIIEIIAYUBAHUE IIMHKA, KYYHOE
Kyunoe u MOJI36MHOE | U MOJI3EMHOE BBILIEIAaYNBAHUE MEJIH.
BBIIIEJIAYMBAHUE MEJIH.

9. Kpuocoxpanenmue (2 4.)
16 | I'enodona U (baxTopsl XapakTepu3yloT TE€HO(POHJ OpraHu3MOB U
BIUSIIOLIIE Ha HEro. BBISIBJISIIOT  (DAKTOPHl  BIMSIIOIIME Ha HEro.
TpaauioHHbIe CpeICcTBa Onpenensitor TpaJULIHOHHbIE CpeacTBa




COXpaHeHHsI reHO(OHIa. COXpaHeHHsI reHO(OHIa.

17 | O xpuocoxpaHeHHMHM U  €ro | BeBisitor mytw KpuocoxpaHeHus. ONuChIBarOT
BO3MOXXHOCTSIX. TeopeTHueckue | TEOPETUIECKHE BOMPOCHI KPUOOMOIOTHH.
BOITPOCHI KPHOOHMOJIOTHH.

Y4yeOHO-MeTOAMYECKOE 1 MATEPUAIbHO-TEXHUYECKOe 00ecredyeHneo0pa3oBaTeIbHOr0 nmpouecca

KnuroneyaTHasi npoayKIius:

Jlutepatypa 1uisl yuuTess:

1. Mukpobuonorus: 10 — 11 kmaccer: Meroanueckoe mocobue.- M.: Benrana — ['pad, 2020. — 64 c. —
(bubnmoTeka 3JIEKTUBHBIX KYPCOB).

JlutepaTtypa ajs 00y4arouuxcs:

1. OcuoBbl 6motexHonoruu: 10-11 kmaccel: yuedHoe mocodue// bubimoreka 37eKTUBHBIX KypCOB/
E.A.Hukumosa — M.: Benrana-I'pad, 2022.

2. IIporpamMmsl 31eKTUBHOTO Kypca «buorexHonorusy noa penakmueit Jxxamanosoir I'. A M.: [Ipoda,
2021 (OnexTUBHBIE KypChl).

Komnbiorepubie U nHGOPMALHOHHO-KOMMYHUKATUBHbIE CPeICTBA:

e Enunas xomiekmus L{OP http://school-collection.edu.ru/

e DJeKTpOHHOe YueOHoe u3ganue «bumorexnonorus» http://school-

collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
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http://school-collection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-e247f48d3eb0/118918/?
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