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IHosicHUTEIbHAA 3aIIHCKA
[Iporpamma «bHOTEXHOJIOTHSA» COCTAaBIEHA B COOTBETCTBUU C
TpeboBaHusIMU ~ DefepaabHOrO0  roCylIapCTBEHHOIO  00pa3oBaTENIbHOTO

CTaHOapTa CPCIHCTO O6HI€FO 06pa?>OBaHI/I$I N Ha OCHOBC HOpMAMmMuUBHbBIX U

npaeoenix 00KVM€Hm08.’

3akoH «O06 obpazoBanuu B POy (o1 29.12.2012 No273-D3, ¢ 1onoaHEeHUSIMU
ot 29.07.2017 No216- @3).

®denepalibHbI TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIA CTAaHAAPT CPEIHETO
oO1ero oopazoBanusi, yrBepkaeHHbid npukazom MOuH P® ot 17.05.2012
Ne413 (¢ usmeHeHusimu).DenepanbHblii  NHepeyeHb  y4EOHUKOB,
PEKOMEHJIyeMbIX K  HCIIOJIb30BAHUIO TMPU  peald3alldd  UMEIOIIUX
roCyJ1JapCTBEHHYIO aKKpeIUTaIUIO 00pazoBaTeNbHbIX IporpamMm
HayaJbHOTrO OO0IEeTr0, OCHOBHOI'O OOIIET0, CpeIHEro oliiero oopa3oBaHus,
YTBEPKJICHHOIO MNpukazoM MuHuUCTEpCcTBa mpocBenieHus Pocculickon
®eneparuu oT 28.12.2018 No345 (¢ uzmenenusimu ot 08.05.2019 Ne233).
Pexomenmanmu 10 OCHAIICHUIO OO0IIE00pa30BaTEIbHBIX YUPEIKICHUN
y4eOHBIM M Y4EOHO- Ja00OpaTOpHBIM 000pYyI0BaHHUEM, HEOOXOIUMBIM IS
peanuzauun  OI'OC ocHoBHOro o6miero oOpa3oBaHMs, OpraHU3alUuU
MIPOEKTHOU NIEATETbHOCTH, MOJEIUPOBAHUS M TEXHUYECKOTO TBOPYECTBA
oOyuaronuxcs (Pekomennauun MunuctepcTBa oOpa3zoBaHusi U Hayku P®
o1 24.11.2011 NeM/1-1552/03).

[Tucemo MunucTepcTBa 0OpazoBanust U Hayku PD ot 28.10.2015 NeOS-
1786 «O pabouux nporpaMmmax y4eOHBIX TPEAMETOBY.

[IpumepHasi ocHOBHass oOpaszoBareiibHasg MporpaMma CpPEIHEro OOIIEro
oOpazoBanus (000peHa pernieHueM (eneparbHOro yueOHO-METOIUIECKOTO
o0beIMHEHUS TI0 001IeMy 00pa3oBaHUIO (MPOTOKOI oT 28.06.2016 Ne2/16-
3).

Hacrosmumii kypc mnpegHa3HadyeH AJsl YrJay0JeHHOro H3y4YeHus
OMOJIOTHYeCKHX SIBJICHUM M 3aKOHOMEPHOCTEH, pacuiupeHus 0a30BbIX
3HAHWH, Pa3BUTHUS IPAKTUICCKUX YMEHHUHM U HaBBIKOB.

«buoTtexHonorus» — 3TO HMHTETPATUBHBIN Kypc, OObEIUHSIOMIMIA
HECKOJIbKO OTpacjiel 3HaHUs — OWOJIOTHUIO, XUMHUIO, WHKCHEPHIO — U

JEMOHCTPUPYIONINI NpUMEHEHUE (PYyHIaMEHTAJIbHBIX HAYYHBIX OTKPBITUN B



MOBCEHEBHOM JKU3HMU YeJOBeKa. Peub MAET O COBPEMEHHBIX TEXHOJOTHSIX
MPOU3BOJICTBA  MPOAYKTOB  NUTaHWS, MEIUUMHCKUX  IPEnapaTos,
napdroMepHON TPOIYKIIUU U JAP.

buoTexHonorus  KCHOJB3YyEeT BCE COBPEMEHHBIC 3HAHUSA O
OMOJIOTUYECKUX OpraHW3MaxX, WX TCeHETHKe, (DU3UOJIOTHH, SKOJIOTHH, H,
MPUMEHSISI HWHXXEHEpPHBIE TOAXOJbI (MOJEIMPOBAHUE, MaTEMAaTHYECKOE
MPOTHO3UPOBAHUE M aHAIM3), CO3/A€T TEXHOJOTMU, O0€3 KOTOPBIX
HEBO3MOXHO TMPEJICTABUTh COBPEMEHHYIO MPOMBIIUIEHHOCTh, CEJIbCKOE
XO03SIMCTBO, MEAULIMHY U T. .

Hcnonp30oBanne OHMOIOTHYSCKHX CHCTEM KaK OCHOBBEI JIH000M
OMOTEXHOJIOTHHM  JIeJlaeT TPOJYKTHl  0oJiee  JCHICBBIMH, IO3BOJISET
BbIpaOaThIBaTh UX B OOJBIINX KOJIMYECTBAX, YACTO YIIYUIIaeT UX KAa4eCTBO U
YCBOSIEMOCTh OpTraHU3MaMH Y€JIOBEKa U KUBOTHBIX, a TJIABHOE, JIeJIaeT CaMo
IIPOM3BOJICTBO 3KOJIOTHYECKH Oojee Oe3zomacHbiMU. [Ipexkne Bcero, 3to
KacaeTcs TMPOM3BOJACTBA JIEKapCTB, 3aMEHUTENEW IulacTMacc W T. [I.
buotexHomorus moMoraeT pemarh dKoJIoruueckue mpoosemsl. Hampumep,
MO>KHO TMPEAOTBPaTUTh HCUE3HOBEHUE PEIKHX W MCYE3aIolMX BUJIOB,
COXpaHsIsi CEMEHa, MbLIbILY, KJIETKH U TKAaHU PACTCHUM, CIIEpMY >KUBOTHBIX B
KpHoOaHKaX B YCJIOBHSAX TJIYOOKOTO 3aMOpPaXKMBAaHUS IPU TEMIIEpAType
KHUJKOTO a30Ta. DKOJIOTHYECKH YUCTas nepepaboTka OTXO0JI0B, MOJyYeHHUE
TOIJIMBA  TakXK€  OCYIIECTBIAECTCS C  TMOMOIIbIO  OHMOTEXHOJIOTHUH.
buorexHomorust sBNsSETCA, TIaBHBIM 00pa3oM, MPHUKIATHON HAYKOM,
HaIIPaBJICHHOW Ha BHEAPEHHE B MPAKTUKY PE3yJbTaTOB (yHIaMEHTAIBHBIX
Hayk. OnmHako coBpeMeHHas (QyHIaMEHTalIbHAs Hayka, KoTopas Jana
Hayajo OMOTEXHOJIOTHH, TEIEPh, B CBOIO OYEPE/Ib, HE MOXKET OOXOJUTHCS
0e3 METOJ0B M TEXHOJIOTMM »Toi Hayku. Bce 3TO jAenaer coBpeMEHHYIO
OMOTEXHOJIOTHIO OYCHBb IIEPCIICKTUBHOM 00JacThl0, B Pa3BUTHE KOTOPOI
BEIyIIUE Jep>KaBbl MUpa BKJIaJbIBAIOT OIPOMHBIE CpelicTBa. BmecTe ¢ TeM
OMOTEXHOJIOTHSI UMEET HE TOJIbKO TOJIOKHUTEIbHbIE, HO U OTPHUIATEIbHbIE
CTOpPOHBI. Upe3MepHOE YyBIIEUEHUE TE€HHOW WHXKECHEPUEH, KIOHHUPOBAHUE
YEJI0BEKAa, 3aIPEIEHHOE B HACTOSAIIEE BpEM yKazamu npe3naeHToB Poccun,
CHLIA u gpyrux cTpaH, - yKa3blBaeT Ha HEOOXOIUMOCTb CTPOKAWIIETO

KOHTPOJIA HaJd HCCICAOBAHHAMU B ATOM O6J'IaCTI/I, a TaxKK€ Ha BaXHOCTb



COOJIIO/IEHUS HAYYHOU 3TUKU B 3TUX MCCIIEIOBAHUSAX.

Temnsl u macmTaObl pPa3BUTHS U NPUMEHEHUS OUOJIOTUYECKUX
TEXHOJIOTUN B PA3IMUYHBIX OTPAC/ISIX MPOMBIIUIEHHOCTA U 00JIACTAX HAyKU
obicTpo Bo3pactaioT, ocodeHHo B CIIA, fAnonuu, Anrmuum, ['epmanuu,
O@panunn, Hranmm W HEKOTOPBIX JAPYyrMxX cTpaHax. B psapge crpan
YTBEPKJICHbI HAI[MOHAJIbHBIE MPOrpaMMbl B 00JIACTH OHOTEXHOJIOTHH,
KOTOpBIE JOJKHBI TMOCITYKUTh JUIsl PEUICHHUs BaKHEUIIMX MpoOiieM B
o0jacTi  MeIMLUMHBI  (CO3JaHHME JIEKAPCTBEHHBIX MpenaparoB i
JICYCHUS] HEKOTOPBIX, B TOM YHCJI€ TEHETUYECKUX, 3a00JI€BaHUI), SKOJIOTUU
(ouncTKa OKpy)Kawoled cpeabl, MepepadoTKa OTXO0J0B), CEIbCKOTO
X03siiicTBa  (NOBBILIEHHE MPOAYKTUBHOCTU PAaCTEHUH M KUBOTHBIX,
yJIydlIeHHe KadecTBa MpOAYyKTOB) U Apyrux. IlocreneHHO Ha nmepBoe MECTO
BBIXOJAWT TaKO€ HampaBlieHWEe OWOTEXHOJIOTUH, KaK TeHeTHYecKas
UH)KEHEpHs, KOTopas IIO3BOJIAET, MAHUIYJIUPYSd TE€HaMH, CO3/aBaTh
OpraHM3Mbl C HOBBIMH Ka4e€CTBAMH, TaK HA3bIBAEMbIE «TPAHCTECHHBIEY HIU
reHeTudecku MoaudunupoBanusie opranusmbl  (I'MO). TlocneactBus
CO3/1aHHS TaKUX OPraHU3MOB M3Yy4eHbI emie HegoctarouHo. [loaTomy Bce
qamie MOJAHUMAETCS] BOMPOC O OMOJIOTHYECKOM 0€30MacHOCTH TMOAOOHBIX
pabot. IIpoayKThel U npeAMETHI, MOJIYYEHHbIE C TOMOIIbIO OMOJIOTHUYECKUX
TEXHOJIOTUW, Bce OOJbIIe M OOJbLIE OKPYXKAIOT HAc B IOBCEIHEBHOU
xu3Hu. HeoOXoanmMo dYeTKo 3HaTh HE TOJBKO MPEMMYIIECTBA HOBBIX
TEXHOJIOTH, HO U UX HEJJOCTATKH.

B cooTBeTcTBMM C O3THM, OCHOBHOH MeJbI0 TMPOXOKIACHUS
HACTOSAIIET0 Kypca — MO3HAKOMUTD YYaIUXCs C COBPEMEHHBIMU CITIOCO0OAMU
pelieHuss TI00aNbHBIX MPOOJEeM COBPEMEHHOCTHU: MPOJIOBOJIBCTBEHHOM,
HHEPreTUYECKOM, OXpaHbl 3I0pOBbs YyesoBeka. Kypc npeciieyer He TOJIBKO
oOpa3oBaTeNbHble, HO M BOCHUTATENbHBIC LEJIH, I[OCKOJIbKY OH
CrocoOCTBYeT  (DOPMUPOBAHHMIO  DKOJOTMYECKOTO  MBIIUICHUS Y
MOJIPACTAIOILETO MOKOJIEHUSI.

3agaun

1. Co3gaTh CHUCTEMHOE TMPEACTABICHHE O OHOTEXHOJOTUH, €€
BO3MOXKHOCTSIX U O CBA3SIX C APYTMMHU HAyKaMH OMOJIOTUYECKOTO MPOQUIIS.

2. [lo3HAaKOMUTh C OCHOBHBIMH pasgeiaMu, IIOHATUAMHM W METOJaMHU



OMOTEXHOJIOTHH.

3. PacmmpuTh Kpyro3op y4ammxcs, 103HaKOMUBHUX C COBPEMEHHBIMU

OMOJOTMYECKUMH TEXHOJOTUSIMU, a TakXKe C YYEHBIMH, KOTOpbIE
CTOSUIA Y UCTOKOB 3TOM HayKH.

4. IlokazaTh BaXXHOCTh W aKTYaJbHOCTh HCCJICIOBAHMM, CBSI3AHHBIX C
OMOTEXHOIOTHEH.

5. 3aMHTEepecOoBaTh y4allluxcsli NpodiemMamMu OHOTEXHOJIOTMM W JPYrux
OMONIOTUYECKHUX HAYK.

6. Pa3BUTh 4yBCTBO OTBETCTBEHHOCTU 3a COBEpILAEMbIC JCUCTBUS U
MPUHUMAEMbIE PEIICHUS Ha MPUMEpPE HETATUBHBIX HKCIEPUMEHTOB B
00J1acTH OMOTEXHOJIOTHUH.

7. Pa3BUTH UCCIEN0BATEIBCKUE YMEHHUS.

Takum 00pa3om, 3IEKTUBHBIA Kypc «BHOTEXHONOTHUS» MOKa3bIBaET,
YTO JIOCTIKEHUS (PYHIAMEHTAJbHOM HAyKW HE HOCIT OTBJICUCHHBIH
XapakTep, a HaXOASIT MPUMEHEHUE B MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA.
OcymiecTBseTCS TIEPEX0] OT OOIIMX BOIMPOCOB K 00JIee YaCTHBIM 3aja49am
NPUKJIAJAHOTO WCIOIb30BAHUSI 3HAHUM, TOJMYYEHHBIX B XOJ€ HAYYHBIX
uccaenoBanuil. Takoil moaxoa MOMKEH NpoOYyIUTh B AETSIX CTPEMIICHUE K
3HAHUSM M K UCCIIEIOBATEILCKON padoTe.

[Ipn u3ydeHUU ydalIUMUCS JJIEKTUBHOTO Kypca «buoTtexHomorus,
YUHUTENb ONHUPAETCS HA HECKOJIbKO OCHOBOIOJIATAKIIMX NPUHIUIIOB
o0yueHus:

1. OPUHIMIT MHTETPATUBHOTO TOAX0Ja K OOy4YeHHIo. OITOT
MIPUHIMIT UIMEET MEPBOCTEIIEHHOE 3HAUCHHE, TAK KAK YCBOEHUE MOJy4aeMbIX
3HAHUN MO OMOTEXHOJIOTHH TPEIOoJIaracT TECHYIO B3aMMOCBSI3b Pa3HbIX
ypoBHEeU. IlepBblii ypOBEHb — MEXINPEAMETHBIA — MPEANOJIAract
B3aMMOCBSI3b OHMOJOTMH C KypCcOM II0 XWMHUU. BTOpoil ypoBeHb —
OpeAMETHBIA  —  OOYCJIOBJIEH  B3aUMOIIPOHMKHOBEHHEM  Pa3HBIX
OMOJIOTHYECKUX KYypCOB (OOTaHUKH, 300J70TUH, (HU3UOJIOTHU U APYTUX) B
MPOIIECCEe CTAHOBJICHUS M M3Yy4deHUs OnoTexHojoruu. Kpome toro, jmoruka
OCBOCHMSI Marepuaja »dJEKTUBHOIO Kypca TMpEIINoJiaraeT IBUKEHUE OT
o0ILIEero K 4yacTHOMY M, HA HOBOM YPOBHE, BO3BpAaILEHUE OT YAaCTHOTO K

oO1eMy. 3aKkperuieHre MpONIEHHOTO OCYIIECTBIISCTCS B BUJE 3aJIaHUM IS



CaMOKOHTPOJIsA, KOTOPBIC JaHbI B KOHIIC KAXKIO0I'0 YPOKaA,

2. MPYHLINI HATJIAIHOCTH,
3. IIPUHIMII JIOCTYITHOCTH;
4, IIPUHIMIT OCO3HAHHOCTH.

[Ipennaraemslii Kypc yriayOisieT U paciiupseT paMKH JI€HCTBYIOIIETO
Kypca  Ouosoruu, uMeeT  NpoPECCHOHATIbHYIO  HANpaBICHHOCTb.
[Ipennaznauen ans oOydaromuxcsi 16-18 ner rpynmbl ecTeCTBEHHO-

Hay4HOU HaIlpaBJIE€HHOCTH U paccuuTaH Ha 35 yacoB (1 yac B Hezeno).



LleHHOCTHBIE OPHEHTHPHI COJEP:KAHUA YUeOHOT0 MpeaMeTa

B nHacTosmee BpeMst Ononorudeckoe o0pa3oBaHue JODKHO 00ECIIeYNTh
BBIITYCKHUKaM  BBICOKYIO  OWOJIOTHYECKYIO,  JKOJOTHYECKYID U
IPUPOIOOXPAHUTEITHHYIO TPAMOTHOCTb.

3HaHus B 00J1aCTH OCHOBHBIX OMOJIOTUYECKHUX 3aKOHOB, TEOPUH U UACH
(GOopMUPYIOT HPABCTBEHHBIC HOPMBI M TPUHITUIBI OTHOIICHHUS K KUBOU
npupone. B KkadecTBe LEHHOCTHBIX OPHEHTHPOB OHOJIOTHYECKOTO
oOpa3oBaHMs BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce OHOJIOTHUH, K
KOTOPBIM y ydammuxcs (popMmupyercs eHHOCTHOEe oTHomieHue. [Ipu stom
BEIYIyI0 POJb WIPAIOT TMO3HABATENbHBIC IIEHHOCTH, TaK KaK JaHHBIN
y4eOHBIN MpEeAMET BXOAUT B TPYMILYy MPEIMETOB MO3HABATEIBHOIO LIMKIIA,
rJIaBHAas LEJIb KOTOPBIX 3aKIH0YAETCA B U3YYEHHH COBPEMEHHBIX CIIOCOOOB
penieHus rao0anbHbIX MPOOJIEM COBPEMEHHOCTH.

OCHOBY no3HasamenbHblX YeHHOCmell COCTABIISAIOT HayYHBbIC 3HAHUS W
Hay4YHBIE METOMABI Mo3HaHMs. [lo3HaBaTenbHBIC IIEHHOCTHBIE OPHUEHTAIUH,
(GopMupyemble B Ipoliecce H3yuyeHUss OMOTEXHOJOTMH, MPOSBISAIOTCS B
pU3HAHWH:

[IEHHOCTH HAYYHOTO 3HaHUs, €T0 MPaKTUIECKON 3HAYMMOCTH, TOCTOBEPHOCTH;
[IEHHOCTH OMOJIOTMYECKUX METO/I0B UCCIIETOBAHMS,
NOHUMAaHUU CJIO)KHOCTH U IPOTUBOPEUMBOCTH CAMOTO MTPOLIECCa MO3HAHUSL.

Pa3Butune mozHaBaTeNbHBIX IEHHOCTHBIX OPUEHTALINHU COACPIKAHUS
AJIEKTUBHOIO Kypca OMOJIOTUHU MTO3BOJISET CPOPMHUPOBATH:

YBa)XUTEJIbHOE OTHOIICHHUE K CO3UIATENbHOM, TBOPUECKOM NeSTETbHOCTH;
MOHUMaHUE HEOOXOIMMOCTH 37I0POBOTO 00pa3a KU3HHU;
CO3HATEJIbHBIN BBIOOP Oyayiiei npodeccuoHaabHON ASSTEIBHOCTH.

Kypc «buorexnomnorus» ob6aanaetT BOZMOXKHOCTIMH 1151 (HOPMUPOBAHHUS
KOMMYHUKAMUBHBIX YeHHOCmel, OCHOBY KOTOPBIX COCTAaBJISIOT IMPOIECC
oOuIeHHs ¥ TpaMOTHAas peub. KoMMyHHKaTUBHBIE IEHHOCTHBIE OPUEHTALUU
Kypca CIoCOOCTBYIOT:

MPaBIJIBHOMY MCIOJIb30BaHNI0 OMOXMMHYECKONH TEPMUHOJIOTUN U CUMBOJIHMKH;
Pa3BUTHIO MMOTPEOHOCTH BECTU JHAJIOT, BHICIYIIUBATH MHEHHE OMNIOHEHTA,
y4acTBOBATh B IUCKYCCHU;

Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIp@XAaTb U  apryMEHTHPOBaHHE



OTCTauBaTh CBOIO TOUKY 3PEHUSI.

Bce Bblme 0003HauYE€HHBIE LIEHHOCTH M ILIEHHOCTHBIE OPHEHTAllUU
COCTABJISIIOT B COBOKYIHOCTHM OCHOBY JJisi (POPMHUPOBAHUS IEHHOCTHOTO
OTHOLIEHUSI K  MpUpojie, OOIIECTBY, YEJIOBEKY B  KOHTEKCTE
00II1eueI0BEYECKUX [IEHHOCTEH UCTUHBI.

IInanupyembie pe3yjbTaThl 0CBOEHHA Kypca JIMUHOCTHBIE pe3yibTaThl
OCBOEHMA 3JIEKTUBHOI'0 Kypca

Y yuamerocst 0yayr copmMupoBaHbI:
[IEHHOCTH 3/I0POBOTO U 0€3011acHOT0 00pa3a KU3HU;
OCHOBBI SKOJIOTHUECKOH KyJIbTYphl, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIUICHUS;
YMEHHE YIPaBJIATh CBOEH MO3HABATEIbHON AESTEIbHOCTbIO;
OCO3HaHUE €IMHCTBA U 1IEJIOCTHOCTH OKPY’KAIOILEro MUPa, BO3MOKHOCTEH
€ro M03HABAEMOCTH U 0OBbSICHUMOCTH Ha OCHOBE JOCTHKEHHUH HAyKH.
Yuamuiicsi OJYYUT BO3MOKHOCTD [1J1s1 JOpMUPOBaAHMA:
YyBCTBA TOPJIOCTH 32 POCCUNCKYIO OMOJIOTMUECKYIO HAyKy, TYMaHU3Ma,
LeJICyCTPEMIICHHOCTH;
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY JaibHeIIe 00pa3oBaTeIbHOM
TPaeKTOpUH;
OMbITa SKOJIOTMYECKH OPUEHTHUPOBAHHON pe(dIeKCHBHO-OLIEHOUYHON U
MPAKTUYECKOMN IESTEIIbHOCTH B )KU3HEHHBIX CUTYAIUsX;
YMEHHUS MIOCTETNIEHHO BBICTPaNBaTh COOCTBEHHOE LEJI0CTHOE
MHUPOBO33pEHHE:  OCO3HaBaTh  MOTPEOHOCTH U TOTOBHOCTH K
caMoo0Opa30BaHHIO, B TOM 4YHCJIE M B paMKax CaMOCTOSITEIbHOU
TS TEIIbHOCTH BHE IITKOJIBI.
MeTtanpeamMeTHblepe3yabTAThl
OCBOEHUS 3JIEKTHBHOTO Kypca
PeryasituBubie YY /|
Yyamuicsa HAYy4YuTCs:

COCTaBJISITh (MHAMBUIYAJIbHO WJIM B TPYIINE) IJIaH pelIeHUs! IpoOIeMbl;



paboTas 1o MmiaHy, CBEpsSITh CBOU JEHCTBUSA C LENbIO U, IPU
HEO0OXOAMMOCTH, UCTIPABIISATH OIMUOKHA CAMOCTOSATEIHHO;

B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENIbHO BEIPAOOTAaHHBIE
KPUTEPUHU OLICHKH;

Ha3bIBaTh TPYIHOCTU, C KOTOPHIMU CTOJIKHYJICSI MPU PEIICHUU 3aJlayuu, U
npejyiarath MyTH WX MPEO0JICHHUS.

Yyammiics moJy4uT BO3MOKHOCTh HAYYUTHCH:

BBIJIBUTaTh BEPCUU PEIICHHS MPOOJIeMbl, OCO3HABATh KOHEUYHBIN
pe3yabTar, BRIOMpPATh U3 MPEMJIONKEHHBIX U UCKATh CAMOCTOSITEIHLHO
CpPEACTBA JOCTUKEHHUS LIEIIH;

CaMOCTOSITEJIbHO CTABUTh HOBBIC YUEOHBIC 1IEJIHM U 3a/1a4U;

CaMOCTOSITEJIbHO CTPOUTH KM3HEHHBIC IJIAHBI BO BPEMEHHOM MEPCIIEKTURE;
MpU TUIAHUPOBAHUU JOCTHXKCHUS I1I€JIel CaMOCTOSITEIbHO U aJICKBaTHO
YUHUTBIBaTh YCIOBUSI U CPEICTBA UX JTOCTUKEHUS.

ITo3naBaTeabHbie YY]]

Y4yammiica HAYYUTCH:

KPUTUYECKH OILICHUBATh U WHTEPIPETUPOBATh HH(POPMAIIUMIO C Pa3HBIX
MO3UIMKA,  pacmo3HaBaTh M (GUKCHPOBATH  MPOTUBOPEYHS B
MH(POPMAITMOHHBIX UCTOYHUKAX;

HCKaTh U HAaXOJIUTh 0OOOIIEHHBIE CIIOCOOBI PEIICHUS 3a7ad, B TOM YHCIIE,
OCYIIECTBJISITh Pa3BEPHYTHIM MH(POPMAIIMOHHBIM MOUCK M CTaBUTh Ha €T0
OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIbHbIE) 3a/1aUH.

Y4yamuics noJy4uT BO3MOKHOCTH HAYYUTHCH:

HaXOJIUTh U MIPUBOJIUTH KPUTHUECKUE ApTyMEHTHI B OTHOIIICHUU JECHCTBUIN U
CY)XJICHUH JIPyroro; CIOKOMHO W pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM
3aMEYaHMsIM B OTHOIICHUH COOCTBEHHOTO CYKJICHHsI, pacCMaTpPHBaTh HX
KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJUTh 332 paMKd  Y4yeOHOro mpeamMeTra U OCYIIECTBISATH
LICJICHAIIPABJIICHHBIA MOUCK BO3MOXHOCTEM [JI IIMPOKOIro IEpeHoca
CPEICTB U CIIOCOO0B JIEHCTBUS,

HaxOJIUTh U IPUBOAUTH KPUTHUECKNE aPIYMEHTHI B OTHOLLICHUH JACHUCTBUN U
CYXXJIEHUH JIpyroro; CIOKOWMHO M pPa3yMHO OTHOCUTHCS K KPUTHUYECKUM

3aMEUaHMUsIM B OTHOIICHHH COOCTBEHHOTO CYXKIACHUA, paCcCMATpUBATL HX



KaK pecypc COOCTBEHHOI'O Pa3BUTHSL.
KommynukatuBubie YY /1
Yyammiicss HAy4YuTCs:

®  OCYIIECTBIIATH JEIOBYI0O KOMMYHUKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBbIMH (KaK BHYTpU OOpa3OBaTEIbHOM OpraHU3allid, TaKk U 3a €€
npenenamMu), MoAOMpaTh NApTHEPOB MJIs JACJIOBONM KOMMYHHMKAIIUUA UCXOJS
U3 COOOpa)K€HUH pe3yJbTaTUBHOCTH B3aUMOJACHCTBHUS, a HE JIMYHBIX
CHUMIIaTHH;

®  [IpU OCYIIECTBICHUU I'PYIIOBON pabOThl ObITh KaK PYKOBOJUTENIEM, TaK U
YJICHOM KOMaH/IbI B pa3HBIX POJISX (TEHEPATOP UIeH, KPUTHUK, UCTIOTHUTEb,
BBICTYNAIOUIUH, SKCIEPT U T.1.).
Yyamuics noJry4uT BO3MOKHOCTh HAYYUTHCH:

®  KOOPAMHUPOBATH U BBIIOJHATH pabOTy B YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

®  pa3BEepHYTO, JIOTMYHO M TOYHO M3Jararb CBOK TOYKY 3pEHHUS C
UCIIOJb30BAaHUEM aJICKBaTHBIX (YCTHBIX M TIHUCHMEHHBIX) SI3BIKOBBIX
CPEJICTB;

®  pacro3HaBaTh KOH(JIMKTOTCHHBIE CUTYallUH U MPEJOTBPAIIATh KOHMIUKTHI
0 WX aKTUBHOW (ha3bl, BBICTpAWBATh [EJOBYI0 U 0Opa30BATEIbHYIO
KOMMYHUKAIMIO0, 30erasi JMYHOCTHBIX OLIEHOYHBIX CYKJIECHUH.

IIpeamMeTHBbIE pe3yJIbTAThI 0CBOCHHSA
Kypca BbIyCKHUK HAYYMTCSH:

®  OOBACHATH COBPEMEHHBIE METObI UCCIAEAOBAHUS OMOTEXHOIOTUYECKUX CBONCTB
U SIBJICHUM;

®  [IOHUMATh CYIIHOCTb U POJIH OUOTEXHOJIOTUH;

®  AHAIU3UPOBATH COBPEMEHHOE COCTOSIHUE M JOCTHXKEHHSI B 00JACTH
MOJIEKYJISIPHON OMOJIOTHH, TEHHOW MHXKEHEPUU U JIP., B IPOMBIILIIEHHOM
IIPOU3BOJICTBE.
BhInyCKHHMK MOJYYHUT BO3MOKHOCTD HAYYNUTHCH:

®  OpraHM30BBIBaTH W MPOBOJWUTH HHIWBUAYAJIbHYIO HCCIEA0BATEIBCKYIO
JESITeNIbHOCTh M0 OWOJIOTHHU: BBIIBUTaTh THIIOTE3bI, TUIAHUPOBATH PaloTy,
oTOMpaTh W TPeoOpa3oBBIBATh HEOOXOAUMYIO HH(MOPMAIINIO, MPOBOIUTH

OKCIICPUMCHTDBI, MHTCPIIPCTUPOBATL PC3YJIbTAThI, JICJIaTh BHIBOAbI HAa OCHOBC



IMOJIYUYCHHBIX PE3YJIbTAaTOB, IPCACTABIIATDh IIPOAYKT CBOUX HCCHGHOBaHHﬁ;



®  [POTHO3UPOBATH MOCJEACTBUS COOCTBEHHBIX HCCIEJOBAaHUN C y4yeTOM
ATUYECKUX HOPM H DKOJOTUYECKUX TPEOOBAHUIA;

®  AHAJIU3UPOBATH U UCIIOJIB30BATH B PEIIEHUU YYEOHBIX U UCCIIEI0BATEIBCKUX
3a/1a4 MH(POPMAIIUIO O COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH,
OMOTEXHOJIOTHH, MEAUIIMHE U IKOJIOTUH.

®  Jenath BBIBOJIBI O PU3MOIOTUYECKUX OCHOBAX 3/I0POBOTO 00pa3a KU3HU U
COXpPaHEHUS 3/10POBbSI.

®opmbl padoThI:

e JICKIMM C HW3YYECHHEM TEOPETUYECKOTrO MaTepuasa, COCTABICHUEM
aJITOPUTMOB, OMNOPHBIX KOHCIIEKTOB, CXEM, TPE3CHTAIUN;

e  ceMMHaphbl, 3ammuTa pedepaTos;

e  jaboparopHble PaOOTHI U MPAKTUKYMBIL;

®  YCTHBIE COOOIIECHUS YUAIUXCS C MOCIEAYIOIIEH TUCKYCCHEM.

@®opMbI OpPraHu3anuy y4e0HOro nmpouecca:

®  VHIUBUIYAJIbHbIC;

®  TPYIMIOBGIC;

®  UHJIUBUIYAIbHO-TPYIIOBEIC;

e  (ppoHTANBHEIE,

®  IPaKTUKYMBL.

MeTtoabl 00yueHus:

[1o MCTOYHUKY 3HAHUIA: CJIOBECHBIE, HATJIAIHbIE, TIPAKTUYECKHE.

[To ypoBHIO TO3HABaTEIHLHOW AKTUBHOCTH: MPOOJIEMHBIN, YaCTHUYHO-TIOUCKOBBIM,

00BACHUTENHHO- UJUTFOCTPATUBHBIM.

[lo npuHUMNY pacuJiCHEHWs WIM COCIUHEHUS 3HAHUW: AHAJIMTUYECKUH,
CUHTETUYCCKUN, CPAaBHUTEIIBHBIN, 0000IIArONTNi, Ki1acCH(pUKAIMOHHBIN.

dopmMaMH KOHTPOJIS IO U3YUYEHHUIO IAaHHOTO AJIEKTUBHOTO Kypca OyayT SIBISIThCS:

®  YCTHBIC U MIMCbMEHHBIC TECTOBBIC PAOOTHI;

®  WTOrOBas 3a4yeTHas pabora.

2. Conep:xkanme Kypca
Conepxanue kypca Kypc 3HaKOMHUT C UCTOpPUEH, OCHOBHBIMU MOHSTUSIMU U
paznenamu OuoTexHojgorud. OcoO0eHHOE BHUMAHUE YIEISETCS MPAKTUYECKOMY

MPUMEHEHUIO HOBEUIINX (PyHIAMEHTAIbHBIX OTKPBITHH, CIETaHHBIX B 00JacTu



MOJIEKYJIIDHOM OMOJIOTUM, TE€HHOW WHXEHEPUU U JIp., B TMPOMBIIIJICHHOM
ITPOU3BOJICTBE.

O0mree KoJu4ecTBo - 35 4.

1. Beenenune. Ilpenmer 6morexnosoruu (2 4.)

[Tpenmer u 3amaun 6morexHonoruu. Yto takoe 6uotexunonorusa? [lepsoie
TEXHOJIOTUM C  HCIOJb30BaHUEM OHUONOTHYecKUX 0O0BeKTOB. (OO0JacTh
MIPUMEHEHUS COBPEMEHHOM OMOTEXHOJIOTHH. OcCHOBHBIE  pa3zeisl
ouorexHosoruu. KiierouHass WMHXEHEpHUs >KUBOTHBIX. KileTouHas WHXKEHEpHs
pacTEHUM.

2. OcCHOBBI KJIETOYHOI MHKeHepuH (3 4.)

[ToHsiTME KYyIBTYpBHl M30JIMPOBAHHBIX KJIETOK M TKaHeu. Mcmosb3oBaHue
KYJIbTYpbl HM30JIUPOBAHHBIX KJIETOK W TKAaHEW. YCIOBHUS KyJIbTUBUPOBAHUS
M30JIMPOBAHHBIX KJIETOK U TKaHel. [lurarenvubie cpenbl. Jdenuddepennmponka
— OCHOBa Ipoiiecca 0Opa30BaHMsI W30JIMPOBAHHBIX KIETOK M TKaHel. THIIbI
KJIETOYHBIX KYJIBTYP.

3. IMosyyeHne BTOPUYHBIX MeTA00UTOB (2 4.)

[lonyueHne BTOPUYHBIX MeTa0OIUTOB. YTO Takoe TMEpBUYHBIE U
BTOPUYHBIE  CO€AWHEHUA. PacnpocTpaHeHWe  BTOPUYHBIX  COEAUHECHUM.
Ankanounpl.  @DeHonbHBIE  coeauHeHus.  TeprieHouawl.  PacnpeneneHue
BTOPHUYHBIX COCTMHEHUN U UX POJIb B KU3HEICITEILHOCTH KIIETOK.

4. I'eHeTnyeckasi HH:KeHepHs (OCHOBHBIE MeTO/bI) (3 4.)

['eneTnueckass uHxeHepusi U €€ npuMmeHeHue. OCHOBHAsI TEXHOJIOTHS
FeHETUYeCKONn uHxKeHepuu. DepMeHTsl B TI'€HHOM WHXEHEepUuu. BekrTopsl,
ncnoiib3yemble B kinoHupoBannu JJHK. I'ensl u ux nonydenue. TpaHCKpUIILIUSL.
5. Ienernyeckasi uH:KeHepus (mpuMeHeHue) (3 1.)

['eHeTnueckass MHXKEHEpPUsSI U €€ BO3MOXKHOCTH ISl TPAaKTUKU. [IpoyKThI
TEHHOW HHXEHepuu B mnpou3BoAcTBe. [loilyyeHne BakUMH METOAOM T€HHOU
UHXKeHepur. MosekynsgpHas JAWarHocTUka 3aboneBaHuil. ['eHeTmueckue

00J1e3HU ueoBeka v reHHast Tepanus. [I[poMbIieHHbINA CHHTE3 OETTKOB.



6. BuoTexHOJIOTHs B CeJIbCKOM Xo3siicTBe (3 4.)

KionaneHOEe MuKpopasMHOXkeHue. [IpruMeHeHne KIOHAIBHOTO
MUKPOPa3MHOKEHUS B PACTECHUEBOACTBE. TEXHOJIOTUSl KIOHAIBHOTO
MUKPOPa3MHOKEHUS. HexoTopsie CIIOCOOBI KJIOHAJIbHOTO
MUKpOpa3MHOkeHUs. O310poBieHne pacteHuii. Cenekuust pacTeHHI.
7. NvmoOmiu3oBanubie pepMeHTHI(2 4.)

[Torstre «mxenepHas sH3UMOIIOTH». IcTOUHMKN (hepMEeHTOB.

NmmoOunn3oBanubie pepMeHTsl. MHBepTa3a
(caxapa3za). Jlaktaza. [IpumeHEeHE NMMOOMIM30BaHHBIX (DEPMEHTOB B
MEUIHE.
8. IumeBas 6uorexnosorus (3 4.)

BBenenue B nuIEeBy0 MUKPOOHOJIOTHIO.

XnebonevyeHue. Bunogenmue wu
IIMBOBapEHHUE.
[Monmyuyenne crimp\ta. [Tonydyenne cokoB. MoIoYHOKHCIOE OpOKEHUE.
9. BuoTtexHosorusi B 3Hepreruke (3 4.)

BBenenue B OMOTEXHOJIOTHYECKYIO SHEpreTUKy. [lonydyenue cnupra.
[IpombinienHoe noayyeHnue crnupTta. [loBblieHne HegpTeoTnauu.

10.  DKoJioruyeckasi onorexHosorus (3 4.)

MHTeHCHBHAsT OYMCTKA CTOYHBIX BOJ. DKCTEHCHMBHAs OYHUCTKa
CTOYHbIX  BOA. OuyuCTKa KUAKUX  CTOKOB  IPOMBIIUIEHHBIX
npeanpustuii. [lepepaboTka TBepAbIX OTX0J0B. buoperpamamms
He(TAHBIX 3arPSA3HEHUN.

11. buoreorexHosorus (3 4.)

Beenenue B OMOTHUAPOMETAITYPTHUIO. Uctopus
OMOTUAPOMETAUTYPIHUH. MukpoopraHu3Mbl Ba)KHBIC B
ouornnpomeramutyprui. OKuciIeHue xKene3a U cepbl. BrlenaunBanue
nuHka. KyuHoe v moazeMHoe BblllleIayuBaHue ME/TH.

12.  Kpnocoxpanenue (4 4.+ 1 yac Ha 00001IeHIE)
I'enodonn u (akTopsl BIAUSIOUIME HA HEro. TpaauIIMOHHBIE CPEICTBA
coxpanenus reHoponga. CoxpaHeHue reHo(hoH 1a PaCTEHUH B yCIOBHSIX IN
vit. JlenoHrpOBaHUE KOJIICKIMIA PACTUTEIBHBIX KIETOK

I.O KPpHOCOXPAaHCHHUHN U €TO BO3MOKHOCTAIX. TeopeTI/ILIeCKI/IC BOIIPOCHI



KpHOOHOJIOTHH.



Y4eOHO0-MeTOqUYECKOE 1 MATEPHATIBLHO-TEXHUYECKOE
o0ecneyeHneoOpasoBaTebHOro npouecca Kuuroneuarnas
NPOAYKIMS:

Jluteparypa nJis1 yuureJisi:

1. MuxkpoOuonorus: 10 — 11 kmaccel: MeToauueckoe nocooue.- M.:
Bentana — I'pad, 2012. — 64 c. — (bubnuoTeka 3J1eKTUBHBIX KYPCOB).

Jluteparypa njisi 00y4arommxcs:

1. OcHoBbl OnotexHomnoruu: 10-11 kmaccer: yueGHOE mocooue//
bubmmoreka anektuBHBIX KypcoB/ E.A . Hukuiosa — M.
BenTana-I'pad, 2009.

2. I[IporpaMMebl 2JIEKTUBHOTO Kypca «BHUOTEXHOIOTHS» TI0]T
penakuueit xamanosoit I'. A M.: llpoda, 2012 (DnekTuBHBIC
KYPCBI).

Komnblorepubie 1 HHPOPMAIIMOHHO-KOMMYHUKATHBHBIE CPE/ICTBA:

e Enmnas xomrexuus LIOP http://school-collection.edu.ru/

e DJIeKTPOHHOE Y4eOHOe u31aHue

«Bbuorexnonorus» http://school-

collection.edu.ru/catalog/rubr/1f5aaedb-b05d-

4d1d-afc8-e247f48d3eb0/118918/?

o ODenepalibHbId  LEHTP  MH(POPMAILMOHHO-00PAa30BaTENbHBIX  PECYPCOB

http://fcior.edu.ru/

Texnnueckue cpencraa 00y4eHH:

Hoyt0Oyx, CTallMOHAPHBIN MyJIbTUMEANA IIPOEKTOP,
MHOTO()YHKIIMOHAJILHOE KOMUPOBAIBLHOE YCTPOWCTBO, MHTEPAKTUBHAS
J0CKa, KjaccHas Jocka. Ha mocke mpu HE0OXOIUMOCTH pa3MeEIIaroTcs
JE€MOHCTPALIMOHHBIE TAOJIUIBI C TOMOIIbIO MArHUTOB.
JKPaHHO-3BYKOBbIE II0COOMA:

e  VyeOHO-1abopaTopHOE 000PYIOBAHUE:

e  KommiekT MukporpenaparoB «O01mas Ouosorus»
e Jlyma pyuHas

e  MuKpOCKOIT IIKOJIBbHBIN

e  Mogenb «CTpoeHHe KIETOYHON 000IOUKIDY

e  Monuens o0béMHas «/IHK»



Moaenp-amunkanus «IIepekpéct xpoMmocom»

Moaenb-amumkanus «/lenenue kietku. MuTo3 u Mernos»



4, TemaTuueckoe IVIAHUPOBAHUE

HaumMmeHoBaHHE TEMBI,

pa3aeia

OcCHOBHasl XapaKTEePHCTHKA
AeSITeJIbHOCTH

00y4JarouuXxcs

INO L IX

1. Bsenenmne. [Ipeamer onoTexnoaoruu (2 4.)

1 | Benenue. Onpenensitor  npeaMer | 3a/1aun
OMOTEXHOJIOTHH. UYro TaKoe
OuoTexHOoJIOTHs? XapakTepU3yIOT MEpBbIC
TEXHOJIOTUU c UCIIO0JIb30BaHUEM
OMOJIOTUYECKUX  OOBEKTOB,  OCHOBHBIC
pasjienbl OMOTEXHOJIOTHH.
OnpenensitoT  0071aCTh
MPUMEHEHUS COBPEMEHHOM
OMOTEXHOJIOTHH.
2 | Kierounas XapakTepu3yrT KIECTOUYHYK) HWHKEHEPHUIO
VH)XCHEPH | )KUBOTHBIX M  pacTeHuil. PackpeiBaror
s 3HAYCHUE uaeH, TUIIOTE3 B
YKUBOTHBIX. dbopMHpPOBaHUN COBPEMEHHOM
Kineroun | ecrecTBEeHHOHAay4HOU KapTHHBI MUpA.
asi MH)KEHEpUsl pACTEHUM.
2. OCHOBBI KJI€TOYHOI HHKeHepuu (3 4.)
3 | Kynbrypsl Onpenensirot IIOHSITHE KYJIbTYpBbI
W30JMPOBAHH | M30JIUPOBAHHBIX KJIETOK M TKAHEH.
BIX KJIETOK M  TKaHeW. | PacKppIBalOT YCIIOBUSI W HCIOJIb30BaHUE
Hcnonb3oBanue.  YCIOBUSA | KyJbTUBUPOBAHUS U30JIUPOBAHHBIX KJIETOK
KYJbTUBUPOBAHUS. Y TKAHEM.
4 | [lurarenbHbIe CPEDI. XapakTepusyroT MUTATEIbHBIE CPEBI.
5 | Henuddepenmupopka — PackpriBaroT

OCHOBaA IIponccca

nenuddepeHmpo




o0Opa3oBaH
usi
W30JMPOBAHHBIX KJIETOK U

TKaHer. TUnbl KJIETOYHBIX

KYJIBTYD.

BKY H30JHMPOBAHHLIX KICTOK H TKAHEH.

OHpGI[CJ'DHOT THUIIbI KJIICTOYHBIX KYJIBTYP.

3. IToay4yeHne BTOPHYHBIX MEeTA00JIUTOB (2 4.)

[lepBuunbie U

BTOPUYHBIE
COCIUHCHUS.
AKaJonuIbI.
deHombHbBIC
COCIMHCHU

a. TeprneHouabl.

OHpGI[CJ'IiIIOT 4TO TaKOC IICPBHUYHBIC U

BTOPHUYHBIC COCIUHCHUAA,

aJTKaJIOMU b1, (dbeHoNMbHBIE  COSAMHECHUS,
TEPIICHOU/IBI.
Briasistor
pacIpoCcTpaHEeHUE BTOPUYHBIX
COE€INMHCHUH.

Pacnipenenenue
BTOPUYHBI
X
COCIUHEHUN U UX POJIb
B

KHU3HCACATCIBbHOCTH KIICTOK.

Pacripenenenne BTOPUYHBIX COEOUHEHUUN

U HX POJIb B JKU3HCACATCIbHOCTH KIICTOK.

4. T'eHeTH4YecKasi HHXKeHepHs (OCHOBHbIE MeTObI) (3 4.)

['eneTnyeckass MHXKEHEPUS U

€€ NNpUMEHEHUE.

PackppiBatoT  0COOEHHOCTU
TEHETUYECKON UHKEHEPUS

1 00J1aCTh €€ MPUMEHCHHSI.

OcHoBHas

TEXHOJIOTH
A
TE€HETUYECKON

VUHXEHEPHU
u. DepMEHTHI B TCHHOU

HWH>XKCHCPHU.

XapakTepu3yrOT OCHOBHYIO TEXHOJOTHIO
TEHETUYECKON WHX)eHepuu. Onpenenstor
T€HHOU

npuMeHsieMble  (EepMEHTHl B

WHXCHEPUHU.
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Bekropsl, ucnonb3yemsbie B
kinonupoBanuu JIHK. ['ensr u
UX TOJy4YEHHUE.

TpaHckpumus.

PaccMaTpuBarOTBEKTOPBI, HCIIOJIB3YEMBIE B
xioHnpoBannu JIHK, rensl n ux
1oJIy4eHHE. XapaKTepU3yIOT POLECC

TPAHCKPUIIIUH.

5. T'eHeTHueckas HHKCHECPUA

(mpumenenue) (3 4.)

11

I'eneTnueckas HHXXCHCPUA U

e BO3MOXHOCTHU JJIA

[IPAaKTUKMU. IIponyKThI

TeHHOU UHKEHEPUU B
IIPOU3BOJICTBE.

[Tonyuen
Y€ BaKIIMH METOJOM T'€HHOM

VHXCHEPUH.

PaccmarpuBator TE€HETHYECKYIO

HHXCHCPUIO U ¢€ BO3MOKHOCTH JJIA

ITPAaKTHUKH. 3HAKOMSATCS C IIpoAyKTaMH

T€HHOH HHXXCHCpHUU B  IIPOU3BOACTBC.
OnuceIBaroT IIOJIYUYCHHUC BAKIIKMH MCTOIO0OM

T€HHOW UHXEHEPUHU.

12

MonekynspHas JUarHoCTHKA
3a00eBannid. | eHeTHUYECKHE
00JIeE3HM 4YEeJIOBEKA U T'€HHAsA

Tepanus.

XapakTepusyroT MOJIEKYJISIPHYIO

JUAIrHOCTHUKY 3a0oneBannii. BrIABIAIOT

TCHCTHUYCCKUC 0o01e3Hn YCJIOBCKaA )41

CrocoObl T€HHOM Teparuu.

13

[IpOMBILIIEHHBIN CUHTES

OEJIKOB.

OnuceIBaroT HpOMBIHIJI@HHBIfI CHHTC3

OEJIKOB.

6. BHMOTEeXHO0JIOrHs B CeJIbCKO

M xo3siicTBe (3 41.)

14 | KionaasHOE OnuceIBalOT KIJIIOHAJIBLHOE
MUKPOPa3MHOKCHHE. MHUKpPOPa3MHOXCHUE U MMPUMEHEHUE B
[Ipumenenue B PaCcTCHHEBOJICTBE.

PaCTCHHEBOJICTBE.
15 | Texnonorus u HekoTopble | OnuchBalOT TEXHOIOTUS U HEKOTOPBIC
CITOCOOBI CIIOCOOBI KJIOHAJTBHOTO
KJIOHAJIBHO | MUKPOPa3MHOKCHHUS.
IO MUKPOPa3MHOXKCHHS.
16 | O3nopoBienue BrIsSBISIIOT C1TOCOOBI 0310pOBICHUS

pacTeHu

. Cenekuusi pacTeHUH.

pactenuii. OnuCKHIBaIOT B

CEJICKI[MU PACTCHUU.




7. AmmoOunImu3oBaHHbIe epMeHTHI(2 4.)

17 | Tlonstue PackpsiBaror IIOHATHE
«HXEHEpH «HxenepHas
ast SH3UMOJIOTHSD. SH3UMOJIOTHSY.  BBIABISIIOT
Ucrounnku UCTOYHUKUA  (EPMEHTOB.
dbepMeHTOB. XapakTepusyroT MMMOOWIT30BaHHBIC
NmmoOuim3oBaHHbIC (bepMEHTHI.
(bepMeHTHI.
18 | NuBepraza (caxapasa). OnuceIBalOT MHBEpTa3y (caxapasa),
Jlakra3za. JIAKTa3y.
[Ipumenenue PaccmarpuBaror
HMMOOHUIN30BaHHBIX

(hepMEHTOB B METUIIMHE.

IIPUMEHEH

e KMMOOMIN30BaHHBIX Q)epMGHTOB B

METUIIHE.
8. ImmeBasi 6moTexHoorus (3 4.)
19 | BBenenue B XapakTepu3ylOT  MPOLECCHI:
1002001 (S:3%00) 1017101 (S:3% )
MUKPOOHOJIOTHIO. MUKPOOUOJIOTHIO, XJIeOOomeueHue,
XneboneveHue. BUHOJIENINE U
Bunonenue  nuBoBapeHue. | MTUBOBapCHHUE.
20 | Ilomyuyenue crupra. W3y4aroT mporiieccsl MoJIydeHus CupTa,
[Tomy4yeHnne COkoB. COKOB.
21 | MonoyHokucnoe Opoxkenue. | M3ydaroT mpoiecchl MOJOUHOKHUCIIOTO

OpOXKEeHUSI.

9. BuortexHoJ0rus B 3HepreTuxe (3 4.)

22 | Brenenue B | XapaKTEepU3yIOT
OMOTEXHOJIOTMYECKYIO OMOTEXHOJIOTMYECK
HHEPIeTUKY. YIO SHEPTETUKY.
23 | Ilonmyuenue OnuceIBalOT IPOMBIIUIEHHOE MOJTyYeHNe
CIUPT | CIIHPTA.
a. [IpombIuIeHHOE




IMOJIYy4CHHUC CIIUPTA.

24

[IoBrIlIcHUE He(bTCOTI[a‘II/I.

PaCKpLIBaIOT CITOCOOBI MOBBIIIICHNE

HedTeOTAAYH.

10. Ixonornyeckasi 6uorexnosorus (3 4.)

25 | UnTeHcuBHas OuMCTKa | XapaKkTepU3yr0 UHTCHCUBHYIO U
CTOYHBIX BOJI. DKCTEHCHUBHAS | SKCTCHCUBHYIO OYUCTKY CTOYHBIX BOJI.
OUYMCTKA CTOYHBIX BOJI

26 | OuncTtka  KUAKUX OnpenensitoTIyTH OYUCTKH KUJIKUX CTOKOB

CTOKOB MTPOMBIIIICHHBIX IPEATIPUATHI U
MIPOMBIIIIEHHBIX crocoObI IepepadoTKa
MPEANPUSITH | TBEPABIX OTXOJIOB.
. [lepepaboTka TBEpBIX
OTXOJIOB.
27 | buonerpanarus BoisiBisitor  Ouojerpaaaiuio
He(TSAHBI He(TAHBIX
X 3arpsA3HCHUM.
3arps3HCHUM.
11. BuoreorexHosorus (3 4.)

28 | Beenenue B | XapaKTepu3yIoT
OMOTUIPOMETATITYPTHIO. OuorupPOMETaLTYPr
Uctopus nt0. ONKCHIBAIOT €€ HCTOPUIO.
OMOTHIPOMETAJUTYPTHH.

29 | MuUKpOOpTraHU3MBI OnpenenstoT MEKPOOPTaHU3MbI BaXKHBIC

Ba)KHBIC B OMOTHPOMETAILTYPTUH.
B BrrsBisator
OMOTUPOMETAIUTYPTUH. MIPOIIECCHI
Oxucnenue xenes3a u cepbl OKHCJICHHE JKeJie3a U CEPBHI.
30 | BrienaunBanue XapakTepu3yloT BblllleladyMBaHUE IUHKA,

LIUHK
a. Kyunoe wum mnomzemHoe

BBIIICJIAYHMBAHHUEC MC/IH.

Ky4HOC U ITIOA3EMHOC BhIIICIaYMBaAHHC

MCOH.




12. Kpuocoxpanenue (4 4.)

31| I'enoponn u  daktopsl | XapakTepu3yrOT TeHO(POH] OPTraHHU3MOB
BIMSIOIIME  HA U BBIABISIIOT (DAKTOPHl BIMAIOIIKME Ha
HETO. Hero. Onpenenstor TpaJAULIMOHHbIE
TpaauuroHHbIe CpeICTBa
CpeAcTBa COXpaHeHHUs TeHO(POHa.
COXpaHeHUs TeHO(POH/IA.
32 | CoxpaHeHue OnpenensoTnyTH COXpPaHEHUs
reHo(hoH reHo(oHaa pacTeHUN B
Jla paCTEHUI B YCIOBHSX IN | YCIOBHSX In Vit.
vit.
33 | lemornpoBanue OnpenenstoT MyTH IeTOHUPOBAHUS
KOJIJIEKI] KOJUIEKLIUH PACTUTENBHBIX KJIETOK 1.
Uil paCTUTENBHBIX KJIETOK
I.
34| O KpUOCOXpaHEHHUH U €ro | BRIABISIOT MyTH KPHUOCOXpPAaHEHUS.
BO3MOXKHOCTSIX. OnuchIBalOT TEOPETUUECKHE BOIIPOCHI
TeopeTtnueckue BOTIPOCHI | KPHOOMOJIOTHH.
KpHUOOHMOJIOTHH.
35| O6obmeHue 1Mo O6001a0T Matepuan AJIEKTUBHOTO Kypca
AIIEKTUBHOMY «buoTtexHomorus.

Kypcy «buorexHomorus.
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