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IosicHUTENLHAA 3aNMUCKA
[IporpamMmma «bBHUOTEXHOJIOTUS» COCTABIE€HAa B COOTBETCTBUU C
TpeboBanusiMu  DenepadbHOrO0  TOCYAAPCTBEHHOTO  00pa30BaTEIbHOTO

CTanaapTa CpCIHCTO O6IH€FO 06paBOBaHI/IH Hn Ha OCHOBC HOpMAMUBHbBIX U

npPaBoevlX OOKYMEHMOB:

3akon «O06 obpazoBaruu B POy (o1 29.12.2012 No273-D3, ¢ nomoaHEeHUIMUA
ot 29.07.2017 No216- ®@3).

®denepanbHbIl TOCYIAPCTBEHHBIM 00pa30BaTENbHBINA CTAaHAAPT CPEIHETO
o011iero 00pazoBanusi, yrBepxkaeHHbIN pukazoM MOuH P® ot 17.05.2012
Ne413 (¢ usmeHenusimu).DefepalbHblii  NepeuyeHb  y4€OHHUKOB,
PEKOMEHIYEMBIX K HCIIOJB30BAHUIO TMPH  pean3aliil  HWMEIOIIUX
roCyIapCTBEHHYIO aKKpEIUTAIIIO o0pa3oBaTeNbHbIX mporpaMm
HA4aJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeHEero odiiero oopazoBaHus,
YTBEPKICHHOIO TMpuKa3oM MuHucTeperBa mnpocsenieHus Poccuiickon
Oenepanuu oT 28.12.2018 Ne345 (¢ uzmenenusimu ot 08.05.2019 Ne233).
Pekomenmanuu 10 OCHAIIEHUIO O0HIe00pa30BaTEIbHBIX YUPEKICHUN
Y4eOHBIM M Y4eOHO- JIabOpaTOPHBIM 00OpPYAOBaHWEM, HEOOXOIUMBIM JIJIsi
peamm3aiiun = ®I'OC  ocHoBHOro 00mIero 00pa3oBaHMs, OpraHU3alUU
MPOEKTHOHN MNEATEeIbHOCTH, MOJCIMPOBAHMS M TEXHHYECKOTO TBOPYECTBA
oOyuaroruxcst (Pekomennanuun MunucrepcTBa oOpa3oBaHusi 1 Hayku P®
or 24.11.2011 NeM/I-1552/03).

[Tucemo MunuctepctBa oOpazoBanust U Hayku P® ot 28.10.2015 NeO8-
1786 «O pabounx mporpammax y4eOHBIX MPEIMETOBY.

[IpumepHass ocHOBHas oOpa3zoBaresibHasg MporpaMma CpeJHEro OOLIEro
obOpaszoBaHus (0100peHa penieHueM (deneparbHOro yueOHO-METOIUYECKOTO
oObeuHeHus 0 001meMy oOpazoBanuio (MpoTokod ot 28.06.2016 No2/16-
3).

Hacrosmmii xkypc mnpemHasHaueH AJIsl YrJayO0JeHHOr0 W3y4eHHs
O0MOJIOTMYeCKHX SIBICHUI M 3aKOHOMEPHOCTEH, pacHMpeHus 0a30BbIX
3HAHUH, Pa3BUTHUS IPAKTUYECKUX YMEHHUM U HaBBIKOB.

«bHOTEeXHONOTUS» — 3TO HMHTETPATUBHBIM KypC, OOBEIUHSIOUII
HECKOJIbKO OTpaciied 3HaHWs — OWOJIOTHI0, XMMHIO, HHXKEHEpUI0 — U

JEMOHCTPUPYIOIIUN TPUMEHEHNE (DYHIaMEHTaIbHBIX HAYYHBIX OTKPHITHII B



IIOBCETHEBHOM JKM3HU 4Y€JIOBEKAa. Peub UIEeT 0O COBPEMEHHBIX TEXHOJIOTHAX
IIPOM3BOJCTBA  IIPOAYKTOB  IUTaHUs, MEAULMHCKUX  IIPEnaparos,
napproMepHON NPOAYKLIUHU U JIP.

bHOTEXHONOTHST ~ UCHOJIB3YET BCE  COBPEMEHHBIE  3HAHUA O
OMOJIOTMYECKUX OpraHu3Max, UX TIEHETHKE, (U3UOJIOTHUH, IKOJIOTHH, W,
NPUMEHSA WHXEHEPHbIE MOAXOAbl (MOJEIMPOBAaHUE, MAaTEMaTHYECKOE
OPOrHO3UPOBAaHME M aHAU3), CO3MA€T TEXHOJOruH, 0€3 KOTOPbIX
HEBO3MOXHO IIPEICTaBUTh COBPEMEHHYIO IIPOMBIILIEHHOCTh, CEIbCKOE
XO034MCTBO, MEAULIMHY U T. [I.

Hcnonp3oBaHue OMONOTMYECKUX CHCTEM KaK OCHOBBI JIOOOM
OMOTEXHOJIOTMM  JeJlaeT MNPOAYKThl Oojiee  JEHIEBBIMH, IO3BOJISIET
BbIPa0ATHIBATh UX B OOJIBIIUX KOJIMYECTBAX, YACTO YIYUIIaeT UX KAYECTBO U
YCBOSIEMOCTb OpraHU3MaMHU Y€JIOBEKA U )KUBOTHBIX, 4 [JIaBHOE, JEIaeT CaMo
IIPOU3BOJCTBO JKOJOrMUeckH Oonee OeszomacHbiMU. IIpexnae Bcero, 3To
KacaeTcs IPOM3BOJACTBA JICKAPCTB, 3aMEHUTENEH IUlacTMacc U T. .
buorexHosorusi momMoraer pemarb 3K0JI0ru4eckue npodseMsl. Hampumep,
MOXHO MPEAOTBPATUTh HCUYE3HOBEHUE PEAKUX M HUCYE3AIOIIUX BUJOB,
COXpaHsIsl CEMEHA, NbUIbIY, KJIETKU U TKAHU PACTECHUH, CIIEPMY KUBOTHBIX B
KpHoOaHKax B YCIOBHSX TJIyOOKOTO 3aMOpa)KMBAaHUS TPHU TEMIIEpaType
KHUJIKOTO a30Ta. DKOJOTUYECKH YHCTas mepepadoTka OTXO0J0B, MOJyUyeHUE
TOIUIUBA  TaKXe  OCYLIECTBISIETCS C IOMOIIbIO  OMOTEXHOJIOTHH.
buorexHonorust sBNsSETCA, TJIaBHBIM 00pa3oM, MPUKIATHON HAYKOM,
HAIpPaBJICHHOW Ha BHEIPEHHE B MPAKTHKY PE3yJIbTAaTOB (PyHIaMEHTAIbHBIX
HayK. OJHako COBpeMEHHas (yHIaMEHTalbHas Hayka, KOTopas jaaia
HayaJlo OMOTEXHOJOTUH, TEIEPh, B CBOIO OUEPE/b, HE MOXKET O00XOIUTHCS
0e3 MEeTOJI0OB M TEXHOJOTHH 3TON Hayku. Bce 3To nenmaeT coOBpeMEHHYIO
OMOTEXHOJIOTHIO OYEHb MEPCHEKTUBHOM 00JIaCThIO, B Pa3BUTHE KOTOPOU
BEIyLIUE Jep:KaBbl MUpa BKJIAAbIBAIOT OIPOMHBIE CpelncTBa. BmecTe ¢ TeM
OMOTEXHOJIOTHSI UMEET HE TOJBKO MOJOXKHUTENIbHBIC, HO U OTPULIATEIbHbIE
CTOPOHBI. Upe3MepHOE YyBIECYEHHE TI'E€HHONW WHXKEHEPUEH, KIOHUPOBAHUE
YEJI0BEKA, 3alIPEIICHHOE B HACTOSAIIEE BPEMs yKa3aMu Npe3uaeHToB Poccun,
CILIA wu gpyrux cTpaH, - yKa3blBa€T Ha HEOOXOJIUMOCTb CTpPOKaWIIETo

KOHTPOJII HaJl HUCCICAOBAHHIMU B 3TOM O6J'IEICTI/I, a TaKKC Ha BaXHOCTb



COOJTIO/IEHNS HAYYHOW STUKH B 3TUX MCCIICIOBAHUSX.

Temnbl u MacmTaObl pa3BUTUS M NPUMEHEHUS OUOJIOTMYECKUX
TEXHOJIOTHHA B PA3JMYHBIX OTPACIISAX MPOMBINIJICHHOCTH M 00JaCTsIX HAYKH
owicTpo Bo3pactaioT, ocodenHo B CIIA, Smonun, Anrmum, ['epmanun,
Opannun, HTanuum u HEKOTOpHIX JAPYrUX CcTpaHax. B psge crpan
YTBEP)KJICHB HAIMOHAJIBHBIE TPOTPaMMBI B 00JIACTH OHMOTEXHOJIOTHH,
KOTOpbIE JOJKHBI TOCTYXKUTh Ui PEHICHUS BaXKHEHUIIMX MpodiieM B
o0JacTH  MeIUIMHBbI  (CO3/IaHME JIEKAPCTBEHHBIX IMpernaparoB s
JIEYEHUS HEKOTOPBIX, B TOM YHUCJIE T€HETUUECKUX, 3a00JIeBaHUI ), SKOJIOTUU
(ouncTka OKpyXaromel cpeapl, ImepepadoTka OTXOJO0B), CEJIbCKOTO
X034icTBa (MOBBIIICHUE MPOAYKTUBHOCTH PACTEHUU U  KUBOTHBIX,
yIy4dllIEHHE KauecTBa MPOAYKTOB) U Apyrux. [locTeneHHO Ha epBOE MECTO
BBIXOJUT TaKO€ HampaBlieHHEe OHUOTEXHOJOTHMH, KaK TIeHeTHYecKas
WHXXKEHEpUs, KOTOpasi TMO3BOJISAET, MAHUIYJHPYsd TE€HaMH, CO3/1aBaTh
OpraHu3Mbl C HOBBIMU Kauye€CTBaMH, TaK HA3bIBAEMbIC «TPAHCTECHHBICY HIIU
reHetuuecku MoauduiupoBanuble opranusmel  (I'MO). IlocnenctBus
CO3/IaHUsI TAaKUX OPraHU3MOB H3YYeHHI elle HemoctatoyHo. I[loaTomy Bce
qaiie MOJHUMAETCS BOMPOC O OMOJOTHYECKON 0€e30MacHOCTH MOAOOHBIX
paboT. IIpoyKThl U MpPEAMETHI, MOJYYCHHBIE C TOMOIIBI0O OMOJOTHUUYECKUX
TEXHOJIOTUN, BCe OOJbINe W OOJbIIE OKPYXKAIOT HAC B TOBCEIHEBHOMU
xu3Hu. HeoOXoammMo YeTKo 3HaTh HE TOJBKO MPEUMYIIECTBA HOBBIX
TEXHOJIOTUH, HO U UX HEJOCTATKHU.

B cooTrBercTBMM € 3THM, OCHOBHOW UEJBI MPOXOXKICHUS
HACTOSIIEr0 Kypca — MO3HAKOMUTh YYaIIUXCsl C COBPEMEHHBIMH CITIOCOOaMU
peuieHust TIO0AIbHBIX MPOOJIEeM COBPEMEHHOCTH: MPOAOBOJILCTBEHHOM,
SHEPreTUYECKOU, OXpaHbl 310pOBbs uesoBeka. Kypc npecienyer He TOIbKO
oOpa3oBaTelbHbIE, HO M BOCIUTATEJbHBIC II€JM, IIOCKOJbKY OH
crocoOCTBYeT  (OPMHPOBAHUIO  DKOJOTUYECKOTO  MBIIUICHUS Y
MOPACTAIOIIETO TTOKOJIECHUS.

3apaumn

1. Co3gaTh CHUCTEMHOE TMPEACTABICHHE O OWOTEXHOJIOTHH, €€
BO3MOHOCTSIX U O CBSI3SIX C APYTMMHU HayKaMu OMOJIOTUYECKOTO MPOQUIIS.

2. Ilo3HAaKOMHUTh C OCHOBHBIMH pasaciaMu, IIOHATUAMHU W MCETOJaMHU



OMOTEXHOJIOTHH.

3. PacumpuTh Kpyro3op y4ammxcs, NI0O3HaKOMUBHX C COBPEMEHHBIMU

OMOJIOTUYECKUMHU TEXHOJOTHUSMHU, a TaKKe€ C YYEHBIMU, KOTOpbIC
CTOSIA Y UCTOKOB 3TOW HAYKH.

4. Iloka3aTb BaXXHOCTb W aKTyaJbHOCTb HCCJICIOBAHMI, CBSI3aHHBIX C
OMOTEXHOJIOTHEH.

5. 3aMHTEpecoBaTh YydYalluxcs MnpodjieMaMu OUOTEXHOJIOTMH U JIPYTUX
OMOJIOTUYECKUX HaYK.

6. Pa3BuTh 4yBCTBO OTBETCTBEHHOCTH 3a COBEPIIAEMBIE JCHUCTBUS U
NPUHUMAEMBIE pEIICHHS Ha MPUMEPE HETATHUBHBIX HKCIEPUMEHTOB B
0051aCcT OMOTEXHOJIOTHH.

7. Pa3BuTh ucciie10BaTENbCKUE YMEHHS.

Takum 00pa3om, dIEKTUBHBIA Kypc «BHOTEXHONOTHS» MOKa3bIBAET,
YTO JIOCTWKEHHUS (YHIAMEHTAIBHOM HAayKM HE HOCSIT OTBJICUCHHBIN
XapakTep, a HAXOAST IPUMEHEHUE B PAKTUYECKON JIEITENBHOCTH YEJIOBEKA.
OcymecTBisieTcs nepexo 0T oOIMX BOMPOCOB K 00Jiee YaCTHBIM 3a/iadyam
MPUKJIATHOTO HWCMHOJIb30BaHUS 3HAHUM, MOJYYEHHBIX B XOJE€ HAYYHBIX
uccienoBanuii. Takoil MOAX0 TOJBKEH MPOOYIUThH B JIETSIX CTPEMIICHUE K
3HAHUSAM U K UCCJIE0BATEILCKOM paboTe.

[Ipn u3ydeHUM ydallUMUCS 3JIEKTUBHOrO Kypca «buoTtexHomorus,
YUHUTENb OMNUPAETCS HAa HECKOJBbKO OCHOBOMOJIATAKINMX NPHHIIUIIOB
00y4eHuUs:

1. MPUHIIMIT HWHTETPATUBHOTO TOAXOAa K OOydYeHHIo. ITOT
MPUHLIMI UMEET MEPBOCTEIICHHOE 3HAYCHNE, TaK KaK YCBOCHUE MOJyYaeMbIX
3HAHUU MO0 OMOTEXHOJOTHM MPEANOoJaraeT TECHYI0 B3aUMOCBS3b Pa3HBIX
ypoBHe#. IlepBblli ypOBEHb — MEXIPEAMETHbIA — MPEAINOJIAract
B3aMMOCBSI3b OHMOJIOTMUM C KypCcOM IO XWUMUU. BTopoil ypoBeHb —
MpeIMETHBI  —  0OYCJIOBJICH B3aMMONPOHMKHOBEHUEM  Pa3HbBIX
OMONOTUYECKUX KypCOB (OOTaHWKH, 300JI0THH, (DU3UOJOTHH U APYTHX) B
Ipoliecce CTAHOBJICHUS U M3Yy4eHHs OMotexHosoruu. Kpome Toro, joruka
OCBOCHMSI MAaTepuaja JJIEKTUBHOIO Kypca MPEANoJIaraeT JIBUKEHHE OT
o0IlIero K 4acTHOMY M, Ha HOBOM YPOBHE, BO3BpAIllEHUE OT YACTHOTO K

oOmiemMy. 3aKperuieHue IPOHICHHOTO OCYIIECTBISIETCS B BUAC 3aJaHUMA IS



CAMOKOHTPOJISA, KOTOPBIC JaHbI B KOHIIC KAXKIO0T'0 YPOKaA,

2. IIPUHIAI HATJISITHOCTH,
3. MPUHILMI JOCTYITHOCTH;
4. PUHIMII OCO3HAHHOCTH.

[Ipennaraemsiii Kypc yriiyOisieT U pacuIupsieT paMKy JIeHCTBYIOIIETO
Kypca  Ouonorud, uMeeT NpOo(EeCcCHOHANBPHYI0  HANpPaBIECHHOCTb.
[Ipennasnauen nisi oOydaromuxcs 16-18 jeT Tpymmbl €CTECTBEHHO-

Hay4YHOU HAIPaBJICHHOCTHU U paccurTaH Ha 35 yacos (1 yac B Henemo).



LleHHOCTHBIE OPHEHTHPHI COJEP:KAHUA YUeOHOI 0 peaMeTa

B HacTosimee Bpemst Onosornueckoe oopazoBaHue JOKHO 00€CIIEUnTh
BBIITYCKHUKAM  BBICOKYIO ~ OHMOJIOTHYECKYIO,  JKOJOTHYECKYID U
MPUPOIOOXPAHUTEIBHYIO TPAMOTHOCTb.

3HaHUs B 00JIACTH OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOPUI U UAEH
(GopMUPYIOT HPABCTBEHHBbIC HOPMBI U MPUHIUIBI OTHOIIEHUS K XKUBOU
npupoie. B kadecTBe 1LEHHOCTHBIX OPHEHTHPOB OHOJOTHYECKOTO
00pa3oBaHUs BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce OMOJIOTHH, K
KOTOPBIM Y ydYamuxcst GOpMHUpPYeTCsl LIEHHOCTHOE oTHomeHue. [Ipu stom
BEAYUIYI0O pPOJb HUIPAIOT I03HABATEIbHBIE ILIEHHOCTH, TAaK KaK JaHHBIH
y4eOHBIN MpeAMET BXOAWT B TPYMITY MPEAMETOB MO3HABATEIBHOTO IMKIIA,
rJIaBHAS 1EJh KOTOPBIX 3aKII0YAETCA B U3YYCHHH COBPEMEHHBIX CIIOCOOOB
pelIeHus II100aIbHbIX MPOOJIEM COBPEMEHHOCTH.

OCHOBY nosHasamenvbHbiX YeHHOCmell COCTABIAIOT HAayYHBIC 3HAHUS U
Hay4yHble MeTOJbl Mo3HaHuA. [lo3HaBaTeNbHBIE IIEHHOCTHBIE OPUEHTAIUH,
dopMupyemMbie B TMpolecce H3ydeHUsT OMOTEXHOJOTHH, MPOSBISIOTCS B
MPU3HAHWH:

[IEHHOCTH Hay4YHOI'O 3HaHUS, €T0 MPAKTUYECKON 3HAUYMMOCTH, JOCTOBEPHOCTH;
LIEHHOCTU OMOJIOTHYECKUX METOJI0B HCCIIEIOBAHMUS;
MOHUMAHUHU CJIO)KHOCTH M TPOTUBOPEUMBOCTH CAMOTO MPOLIECCa MTO3HAHUSL.

Pa3BuTHe Mo3HaBaTeNbHBIX IEHHOCTHBIX OPUEHTAIINH COACPKAHHUS
AIIEKTUBHOTO Kypca OMOJIOTHUH TTO3BOJISIET CHOPMHUPOBATH:

YBOKUTEIHHOE OTHOIIICHNE K CO3UAATEIHLHON, TBOPUECKON JACSITEIHHOCTH;
NOHUMaHNE HEOOXOAUMOCTH 3/I0POBOTO 00pa3a KU3HHU;
CO3HATENbHBIN BEIOOP Oyayiei mpodecCuoHaIbHON A TEIbHOCTH.

Kypc «buotexnonorus» o0ianaeT BO3MOXKHOCTIMH AJ1s1 (GOPMUPOBAHUS
KOMMYHUKAMUBHBIX YeHHOCmell, OCHOBY KOTOPBIX COCTAaBJISIOT IMPOIIECC
OOIIeHHSI ¥ TpaMOTHAs peub. KoMMyHHKaTHBHBIE IIEHHOCTHBIE OPHEHTAIIUU
Kypca ClIOCOOCTBYIOT:

HPaBUIBHOMY HCIIOJIBb30BaHUI0 ONOXUMHYECKON TEPMUHOJIOTHH U CUMBOJINKY;
Pa3BUTHIO MOTPEOHOCTU BECTU JMAJIOT, BBICIYIIMBATH MHEHUE OIIOHEHTA,
y4acTBOBAaTh B AUCKYCCHH;

Pa3BUTHUIO CITOCOOHOCTH OTKPBITO BbIpaXaTb MW APryMCHTHPOBAHHC



OTCTaWBaTh CBOIO TOUKY 3PEHHSI.

Bce Bbilie 0003HaY€HHBIE I[EHHOCTH W IIEHHOCTHBIE OpPUEHTAlUU
COCTABJISIIOT B COBOKYITHOCTH OCHOBY MJisi (pOpMHUpOBaAHHS IIEHHOCTHOTO
OTHOIIEHUSI K  TMpUpOJe, OOIIECTBY, UYEJIOBEKY B  KOHTEKCTE
00111e4eI0BEYECKHUX [IEHHOCTEW UCTUHBI.

Ils1anupyembie pe3yJibTaThbl 0CBOCHUA Kypca JIMYHOCTHBIE Pe3yabTaThI
0CBOEHHS JJIEKTUBHOI'0 Kypca

Y yuyamerocsi 0yayT c(popMUpPOBaHbI:
[EHHOCTH 3JI0POBOTO 1 6€30MacHOT0 00pa3a KU3HHU;
OCHOBBI 3KOJIOTUYECKOHU KYJIbTYPbl, COOTBETCTBYIOLLEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBILLICHHUS;
YMEHUE YIPABIIATh CBOEH MO3HABATEIILHOMN ACATEIbHOCTHIO;
OCO3HAaHHE €IMHCTBA U LEIOCTHOCTH OKPYKAKOMIEr0 MUPA, BOSMOKHOCTEN
€ro Mo3HaBaeMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTUKEHUN HAYKH.
Yyamuics moJry4uT BO3MOKHOCTD AJ151 (DOPMHUPOBAHUA:
YyBCTBA FOPJIOCTH 32 POCCUHCKYIO OMOJIOTMYECKYIO HAYKY, TYMaHHU3Ma,
LEJIEYCTPEMIIEHHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JajbHEHNIIIEH 00pa3oBaTeIbHOM
TPaCKTOPUH;
OMbITA HSKOJIOTUYECKH OPUEHTUPOBAHHOM pe(IeKCHBHO-OLICHOUYHON U
IIPAKTUYECKOM IESITEIbHOCTU B )KU3HEHHBIX CUTYaALUsIX;
YMEHUSA ITOCTENIEHHO BBICTPANBATh COOCTBEHHOE LIETIOCTHOE
MHPOBO33pPEHHE:  OCO3HaBaThb  MOTPEOHOCT U TOTOBHOCTh K
caMoo0Opa30BaHHWIO, B TOM UYHCJIE€ W B paMKax CaMOCTOSITEIbHOU
JNEATEIbHOCTH BHE IIKOJIBI.
MeTanpeaMeTHbIepe3yJabTaThI
O0CBOCHHSH 3JIEKTUBHOI'0 Kypca
PeryastuBubie YY/|
Yyammiicss HAyYuTCs:

COCTaBIIATh (MHAUBUAYAIBHO WM B TPYMIIE) TUIaH PELIEHUS MPOOIEMBI;



paboTas 1o TIaHy, CBEpSITh CBOU JEHCTBUSA C TIENBIO U, IPU
HEO0OXOJIMMOCTH, UCTIPABIISITH OMIMOKH CAMOCTOSITENIBHO;

B JIMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEILHO BEIPAOOTaHHBIC
KPUTEPUH OLICHKHU;

Ha3bIBaTh TPYIHOCTH, C KOTOPHIMHU CTOJIKHYJICS TPU PEIICHUH 3a7adyH, U
npejarath MyTH MX MPEOAOJICHUS.

Yyammiics NoJly4uT BO3MOKHOCTH HAYUYUTHCH:

BBIJIBUTaTh BEPCUU peIICHUs] MPOOJeMbl, OCO3HABaTh KOHEYHBIM
pe3yabTar, BRIOMpATh M3 MPEIIOKEHHBIX M HCKATh CAMOCTOSITEIIHHO
CpeACTBa JOCTUKEHUS 1ICJIH;

CaMOCTOSITEJIbHO CTABUTh HOBBIC YUCOHBIC IS U 3a/1a4H;

CaMOCTOSITEJIbHO CTPOUTD KM3HEHHBIE IJIAHBI BO BPEMEHHOM MEPCIIEKTUBE;
NPy TJIAHUPOBAHUM JTIOCTHXKEHUS 1I€JIEH CaMOCTOSTEILHO U aJICKBATHO
YUYUTBHIBATh YCJIOBUSI M CPEIICTBA UX JTIOCTUXKEHUS.

ITo3naBaTeabHbIE YY]]

Yyammiicss HAy4YuTCHa:

KPUTHUYECKU OIIEHHWBATh M UHTEPIPETUPOBATH HUHQPOPMAIUIO C Pa3HBIX
TTO3HIIHH, pacro3HaBaTth n (dbuxcupoBath MIPOTUBOPEUMS B
UH()OPMAITMOHHBIX UCTOYHUKAX

WCKaTh M HaXOJUTh 0OOOIIEHHBIE CTIOCOOBI pEIIeHUs 3aJlady, B TOM YHUCIE,
OCYILIECTBIISITh Pa3BEPHYTHIM MH(GOPMAIIMOHHBINA MOUCK U CTAaBUTh Ha €ro
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 3a/1a4H.

Yyammiics NoJy4UT BO3MOKHOCTH HAYUYUTHCS:

HaXOJUTh U MPUBOJUTH KPUTUUECKUE APTYMEHTHI B OTHOIIIEHUU JEHCTBUI U
CYXKJIEHUH JIpyroro; CIOKOMHO M Pa3yMHO OTHOCUTBCS K KPUTHYECKHM
3aMEUYaHusSM B OTHOIIEHUM COOCTBEHHOTO CYXKIEHHs, paccMaTpUBaTh HX
KaK pecypc COOCTBEHHOTO Pa3BUTHSI,

BBIXOJIUTh 32 paMKd  y4eOHOro  TMpeaMeTa ¢ OCYIIECTBIATH
I[eJICHANPABJICHHBIM TOWCK BO3MOXXHOCTEH [IJII IIHMPOKOIO TEepeHoca
CPEACTB U CIIOCOOOB JICHCTBUS;

HaXOJUTh U MIPUBOJUTH KPUTUUECKHE APTYMEHTHI B OTHOIIIEHUU JEHCTBUI U
CY)XJIEHUH JIPyroro; CIOKOWHO W pPa3yMHO OTHOCHUTHCS K KPUTHYECKUM

3aME€YaHMsIM B OTHOIICHHM COOCTBEHHOIO CYXKIACHHUA, pacCMaTpuBaTh HX



KaK Pecypc COOCTBEHHOTO Pa3BHUTHSI.
KommynukatuBHbie YY /|
Yyamuiica HAYy4YuTCs:

®  OCYIIECTBJISATH JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCHbIMU (KaKk BHYTpHM OOpa30BaTENbHON OpraHu3aluy, Tak U 3a ee
npeaenamMu), noa0upaTh NapTHEPOB I JEIOBOM KOMMYHUKAIUU HUCXOJS
U3 cooOpakeHUM pe3yJbTaTUBHOCTA B3aUMOJCUCTBUS, a HE JIMYHBIX
CUMIIaTHH;

®  [pU OCYIIECTBICHUU TPYIIIOBON pabOThI OBITh KaK PYKOBOAUTEIIEM, TaK H
YJICHOM KOMaHJIbl B Pa3HBIX POJIAX (reHepaTop Uaeh, KpUTHUK, UCTIOTHUTED,
BBICTYNAIOIIN, SKCIIEPT U T.1.).
Yyammiics NoJy4uT BO3MOKHOCTH HAYUYUTHCH:

®  KOOPAMHUPOBATH W BBHINOJHATH pPabOTy B YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

®  pPa3BEpHYTO, JIOTUYHO M TOYHO U3JIaraTb CBOI TOYKY 3pEHUS C
WCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX M THCHBMEHHBIX) S3BIKOBBIX
CPEICTB;

®  pacrno3HaBaTh KOH(JIMKTOTCHHBIE CUTYaIlMU U MPEI0TBpaAaTh KOH(PIUKTHI
0 WX AaKTUBHOM (a3bl, BHICTpAaUBaTh JICJIOBYIO M OO0pa3oBaTEIbHYIO
KOMMYHUKAIINIO, N30erasi IMYHOCTHBIX OIIEHOYHBIX CYXKICHHM.

IIpeameTHbIe pe3yabTaThl 0CBOEHUS
Kypca BbIyCKHMK HAYYHTCS:

®  OOBSCHATH COBPEMEHHBIC METOIbI UCCIIEIOBAHUSI OMOTEXHOJIOTHUECKIX CBOWCTB
Y SIBJICHUM;

®  TIOHUMATh CYIIHOCTb U POJIb OMOTEXHOJIOTHUH;

®  AHAIM3UPOBATH COBPEMEHHOE COCTOSHUE M JIOCTHKCHHSI B 00JACTH
MOJICKYJIIPHON OMOJIOTMH, TEHHOW WHXXEHEPUU U JP., B TPOMBIIINICHHOM
IIPOU3BO/ICTBE.
BhInyCKHHK MOJYYUT BO3MOKHOCTh HAYUYHUTHCS:

®  OpraHM30BBIBaTH W TMPOBOJUTH HHAUBUAYAJIbHYIO HCCIEAOBATEIbCKYIO
NEeSATENBHOCTh 10 OMOJIOTHHU: BBIABUTATh TUIOTE3bI, MIIAHUPOBATH PaldOTY,
oTOupaTth U MNpeoOpa3oBBIBaTh HEOOXOAMMYIO HH(OpPMAINIO, MPOBOIUTH

OKCIICPUMCEHTEI, HHTCPIIPECTUPOBATL PE3YJIbTAThI, A€J1aTh BHIBOALI HA OCHOBE



IMOJIYYCHHBIX PC3YJIbTATOB, IPECACTABIIATH IPOAYKT CBOHUX HCCHGHOB&HHﬁ;



®  MPOTHO3WPOBATH IMOCJIEACTBUS COOCTBEHHBIX HCCIEAOBAHWN C y4ETOM
ATUYECKUX HOPM H DKOJOTUYECKUX TPeOOBAHUN;

®  AHAJIU3UPOBATH U UCIIOJIH30BATH B PEIICHUU YYECOHBIX U UCCIIEI0BATEIBCKUX
3a/1a4 HH(POPMAITUIO O COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH,
OMOTEXHOJIOTHH, METULIMHE U SKOJIOTHH.

e  JleNaTh BBIBOJBI O (PU3MOIOTMUYECKUX OCHOBAX 37J0POBOT0 00pa3a *U3HU U
COXPaHEHHS 310POBBA.

®opmMbl padoThI:

® JIGKUMM C H3YYECHHEM TEOPETUYECKOr0 MaTepualla, COCTABICHUEM
AJTOPUTMOB, OIOPHBIX KOHCIEKTOB, CXEM, NIPE3CHTAIUN;

®  ceMHHaphbl, 3a1UTa pedeparos;

e  naboparopHble PaOOTHI U MPAKTUKYMBI;

®  YCTHBIE COOOIIECHUS YUAIIUXCS C MOCIEAYIONMIEeH JUCKYCCUEH.

@®opMbI OpraHu3anuu y4e0HoOro npoiecca:

®  UHJUBUIYaAIbHBIC;

®  TpYNIOBGIE;

®  VHIUBUIYAIbHO-TPYIIIOBEIE;

e  (poHTANIBHEIE;

®  [PAKTUKYMBI.

MeTtoabl 00yueHus:

ITo nCTOUHMKY 3HAHU: CIIOBECHBIE, HATJISIAHBIE, TPAKTUYECKHUE.

[To ypoBHIO TO3HABaTEIBHON AKTUBHOCTU: MPOOJEMHBINA, YaCTUYHO-TIOMCKOBBIM,

O00BSCHUTENTFHO- WJUTFOCTPATUBHBIM.

[Io mnpuHLMIY pacwICHEHUs WM COCIUHEHUS 3HAHWM: AHAJIUTUYECKUU,
CUHTETUYECKUN, CPAaBHUTEJIbHBIN, 00001at0IuH, Ki1acCu(UKAIMOHHBIH.

dopmMaMH KOHTPOJISI TIO U3YyUYEHHUIO IAHHOTO AJIEKTUBHOTO Kypca OyayT SIBISITHCS:

®  YCTHBIC Y MMCHMEHHBIC TECTOBBIC PAOOTHI;

L HTOIO0Bas 3a4C€THaAsA pa60Ta.

2.  Copaep:xxanue Kypca
Copnepxanue kypca Kypc 3HAKOMUT ¢ UCTOpUEH, OCHOBHBIMU MOHATUSIMU U
paznenamu OuoTexHonorud. OcoOeHHOE BHUMAHUE YCNAETCA MPAaKTUYECKOMY

IMPUMCHCHHUIO HOBEHIIINX q)YHHaMCHTaJIBHBIX OTKprTHﬁ, CACJIaHHBIX B obnactH



MOJICKYJISIPHON OHMOJOTHM, TEHHOM HHXXEHEPUH M Jp., B MPOMBIIIJICHHOM
IIPOU3BO/ICTBE.

O01mee KoJM4YeCTBO - 35 4.

1. Beenenune. [Ipeamer omorexHonornu (2 4.)

[Ipeamet u 3amaun 6uorexHosoruud. Yro takoe 6uorexnonorusi? Ilepsoie
TEXHOJIOTMM C  HCIOJb30BaHHEM OwWoJornyeckux 00bekToB. ObmacTh
IPUMEHECHUS COBPEMEHHOU OMOTEXHOJIOTHH. OcHOBHBIE pasnensl
ouorexnonornu. Kierounas WHXEHepHs XUBOTHBIX. KieTrouHas WH)XEHEpHUs
pacTeHuil.

2. OcHOBBI KJIETOYHOM MH:KeHepuH (3 4.)

[loHATHE KyIBTYpHI M30JIMPOBAHHBIX KJIETOK M TKaHeW. Vcmonb3zoBanue
KYJbTYPbl HM30JIUPOBAHHBIX KJIETOK W TKAHEW. YCIOBUS KYyJIbTUBUPOBAHUS
M30JMPOBAHHBIX KJIETOK M TKaHeW. [IutarenbHbie cpenbl. Jenuddepenurnponka
— OCHOBa TIporiecca o0pa3oBaHUs M30JMPOBAHHBIX KIETOK W TKaHed. Twumsl
KJIETOYHBIX KYJIBTYP.

3. IMosryuyeHne BTOPUYHBIX MeTA00JIUTOB (2 4.)

[Tomyuenue BTOpUYHBIX MeTaboauTOB. UTO Takoe mMepBUYHBIE U
BTOPUYHBIE  COEIMHEHMA. PacnpocTpaHeHHe  BTOPUYHBIX  COCIMHEHUM.
Ankanounpel. @DeHonbHbIE  coeauHeHus.  TeprneHouawl.  Pacnpenenenue
BTOPUYHBIX COEUHEHUN U UX POJIb B )KU3HENEATEIbHOCTH KIIETOK.

4. I'eHeTn4yeckasi HHKeHepHsi (OCHOBHBIE MeTO/IbI) (3 4.)

['eneTnueckas uHKeHepUss U €€ npuMmeHeHue. OCHOBHAsI TEXHOJIOTHS
FEHETUYECKON WHXKeHepuu. @DepMeHTbl B T'E€HHOM WHXEHEpUU. BekTopsl,
ucnonb3yembie B k1oHupoBanuu JHK. I'ensl n ux nomnyyenue. TpaHCcKpunus.
5. I'enernuyeckasi HH:KeHepus (mpuMeHeHue) (3 4.)

I'eHeTnueckas UHXKEHEpUsI U €€ BO3MOXXHOCTU IS NTPAaKTUKU. [IpoayKTeI
FEHHOW HHXeHepuu B npousBoiacTBe. [loslyyeHue BakUMH METOAOM TI'€HHOU
WHXKeHepur. MonekysipHas — JUarHocTUka 3aboneBaHuii. ['eHeTHMueckue

00JIC3HU YeJIOBEKA M T€HHAs TCpariysi. HpOMBIH.IJICHHLIﬁ CHUHTE3 OCJIKOB.



6. BuoTrexHoJI0rHA B ceJIbCKOM X03stiicTBe (3 4.)

KiionaneHOe MuKpopasMHOxkeHue. [IpruMeHeHne KIOHAIBHOTO
MUKpPOPa3MHOXEHUSI B PACTEHHEBOJICTBE. TE€XHOJIOIUS KIOHAJIBHOIO
MUKPOPa3MHOKEHHUS. Hekortopsie CTII0COOBI KJIOHAJIBHOTO
MUKpOpa3MHOkeHusA. O310poBiieHne pacteHuil. CeneKkuus pacTeHUI.
7. NmmoOnan3oBanHbie pepMeHTHI(2 4.)

[onstue «mxenepHas sH3UMOIOrUs». MicTouHnKu epMeHTOB.

Nmmobunm3oBannbie pepmenTsl. THBEpTasza
(caxapaza). Jlakraza. [IpumeHeHrE TMMOOITN30BaHHBIX (DEPMEHTOB B
MEIMLIMHE.
8. IMumeBas 6morexHoaorus (3 4.)

BBenenue B mUIeByr0 MUKPOOHOJIOTHIO.

XnebomneyeHue. Bunonenue u
MIMBOBapEHHUE.
[Tonyuyenue cnimp\ta. [TonydeHnne cokoB. MoJOYHOKHCIIOE OpOKEHHE.
9. BuorexHosorus B 3Hepreruke (3 4.)

Brenenue B OMOTEXHOIOTHYECKYIO SHepreTuky. [lonydyenue cnupra.
[TpombinienHoe nonyyenue crnupta. [loBeienne HedTeoTnaYH.

10.  DkoJiornyeckasi onorextosorus (3 4.)

NHTEeHCUMBHAsT OYKMCTKAa CTOYHBIX BOJ. ODKCTEHCHBHAs OYHCTKA
CTOYHBIX BOA. OUHMCTKAa JKHUJIKUX CTOKOB  IPOMBIILIEHHBIX
npeanpustuidi. [lepepaboTka TBepAbIX OTX0J0B. buoaerpanamms
He(DTSIHBIX 3arpA3HEHUM.

11. buoreorexHosorus (3 4.)

Beenenue B OMOTUAPOMETATITYPTHUIO. Hcropus
OMOTUIPOMETATUTYPTHUH. MukpoopraHu3Msl BAJKHBIC B
ouoruapomeramutyprud. OKHUcIIeHUe Kele3a U cepbl. BrllenaunBanue
uuHka. KyuHoe u moa3eMHOE BbIllI€IaYuBaHUE ME/TH.

12.  Kpuocoxpanenue (4 4.+ 1 yac Ha 00001mIeHHE)
I'enHodoun ¥ (axTopbl BIAUSAIOIMIME HA HEro. TpaJulMOHHBIE CpPENCTBA
coxpanenus reHoponga. CoxpaHeHune reHo(hOH 12 PACTEHUH B YCIOBHSIX IN
Vit. JlenoHupoBaHKe KOJUICKIIMHA PACTUTEIBHBIX KICTOK

I. O KpHOCOXpaHEHUH U €TO BO3MOXKHOCTSIX. TeopeTnieckue BOIpOCh



KpUOOHOJIOTHH.



Y4eOHO-MeToAuYEeCKOe H MATEPHAILHO-TEXHUYECKOe
o0ecneueHneo0pa3oBaTeILHOIO npouecca Knuroneyaruas
NPOAYKIMSI:

JlutepaTrypa 1Jis1 yuuTeJisi:

1. Muxkpo6uosorus: 10 — 11 kimaccel: MmeToanueckoe mocodue.- M.
Bentana — I'pad, 2012. — 64 ¢. — (bubnmoTeka 31eKTUBHBIX KypCOB).

Jluteparypa 151 00y4aonmmxcs:

1. OcHoBbl OuotexHonoruu: 10-11 kiaccer: yue6Hoe mocodue//
bubnnoreka snexktuBHbIX KypcoB/ E.A.Hukumosa — M.:
Benrtana-I"pad, 2009.

2. [IporpamMMsl 2JIEKTHBHOTO Kypca « bHOTEXHOIOTusI» 0]
penakuuei xamanosoi I'. A M.: lpoda, 2012 (DnekTuBHBIE
KypCBl).

KomnbrorepHbie 1 HHPOPMAIMOHHO-KOMMYHUKATHBHBIE CPEICTBA:

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

e JJIeKTPOHHOE YUyeOHOoe u31aHHe

«BuorexHosorus» http://school-

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

4d1d-afc8-e247f48d3eb0/118918/?

o ODenepanbHBIA  HEHTP  UHGPOPMAIIMOHHO-00PA30BaTENLHBIX  PECYPCOB

http://fcior.edu.ru/

Texnuyeckue cpeacTBa 00y4yeHHsI:

HoyT0yk, CTallMOHAPHBIN MYJIbTUMEIHAA IIPOEKTOD,
MHOTO(YHKIIMOHATIbHOE KOMHPOBAIbHOE YCTPONCTBO, MHTEPAKTHUBHAS
J0CKa, KiaccHas focka. Ha mocke mpu HEOOXOAMMOCTH pa3MelaroTcs
J€MOHCTPALIMOHHBIE TAOIUIIBI C TOMOIIIbIO MATHUTOB.
JKPaHHO-3BYKOBbIE N10COOUSI:

e  VY4eOGHO-1abopaTopHOEe 000pYIOBAHHE:

o  KommnekT mukponpenaparon «O01mas OH0I0THs
e Jlyna pyunas

e  MuUKpPOCKON MIKOJbHBIN

e  Mogens «CTpoeHuE KIETOUHON 000I0UKI»

° Mogens oobémHAs «IHK»


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

Mopenp-anmmukanus «IIepekpéct xpomocom»

Monens-amumakanus «/lenenue kinetku. MUTO3 1 MEo3»



4. TemaTnueckoe INIAHUPOBAHUE

Jit
Ne | HamMeHOBaHHUE TeMBbl, OcHOBHasI XapaKTepUCTUKA -
W
/ | pa3mena HeSITeJIbHOCTH :
y o0y4arommxcst
1. Benenue. [Ipenmer 6uoTexHosioruu (2 4.)
1 | Benenue. OnpenensiroT npeaMer | 3a/1aun
OMOTEXHOJIOTHH. UYro TaKoe
OMOTEXHOJIOTHS? XapaKTEepU3yIOT NEPBbIE
TEXHOJIOTUHU c VICIIOJIb30BAHUEM
OMOJIOTUYECKUX  OOBEKTOB,  OCHOBHBIE
pas3aensl OMOTEXHOJIOTHH.
OnpenenstoT  001aCcTh
IIPUMEHEHUS COBpPEMEHHOMU
OMOTEXHOJIOTHH.
2 | Kirerounas XapakTepu3yloT KIECTOUYHYIO HWHKECHEPHUIO
WH)KCHEPH | ’KUBOTHBIX M  pacTeHuil. PackpbIBaroT
s 3HA4YCHHUE UaeH, TUIIOTE3 B
YKUBOTHBIX. (bOopMHpPOBAaHMU COBPEMEHHOMN
Kiieroun | ecrecTBEHHOHAay4YHOU KapTHUHBI MUPA.
asi UH)KEHEPHUsI pACTEHUM.
2. OCHOBBI KJI€TOYHOI MHKeHepuH (3 4.)
3 | Kynbrypsl Onpenensitot MIOHATHE KYJIbTYpbI
W30JMPOBAHH | MU30JIUPOBAHHBIX KJIETOK U TKAHEH.
BIX  KIETOK H  TKaHeu. | PacKppIiBalOT yCIIOBUS M HCIOJb30BAHUE
Hcnonb3oBanue.  YCIOBUSA | KyJbTUBUPOBAHUS U30JIUPOBAHHBIX KJIETOK
KYJbTUBUPOBAHUS. Y TKaHEM.
4 | IlutaTenbHbIE CPEIBI. XapakTepu3yrT MUTATENbHBIE CPEMBI.
5 | JdemuddepennmpoBka — PackpriBator

OCHOBaA I1ponecca

neauddepeHupo




oOpa3oBaH
sl
U30JIMPOBAHHBIX KJIETOK

TKaHer. TUnbl KJIETOYHBIX

KYJIbTYP.

BKY H30JMPOBAaHHBIX KJIETOK M TKaHEW.

OnpenenstoT TUIBI KJIETOYHBIX KYJIBTYP.

3. INoaydyeHune BTOPUYHBIX MeTa00JIUTOB (2 4.)

Ilepeuunble u

BTOPUYHBIE
COCIUHCHHUSI.
AJIKanonbl.
deHoIbHBIC
COCIUHEHHU

s. TeprieHOUIbI.

OHpeI[CJ'IﬂIOT 4YTO TaKOC IICPBUYHLIC U

BTOPHUYHBIC COCOINHCHH,

aJIKaJIOUJIbI, (dbeHOoIbHBIE  COCTUHEHUS,
TEPIICHOU/IBI.
Briasisitor
pacupoCTpaHEHUe BTOPHUYHBIX
COCJIMHCHMHU.

Pacnipenenenune
BTOPHUYHBI
X
COCMHEHUN U UX POJIb
B

KN3HCACATCIBbHOCTH KIJICTOK.

PacnpeﬂeneHHe BTOPHUYHBIX COGIII/IHGHI/Iﬁ

N HX POJIb B dKU3HCACATCIbHOCTH KIICTOK.

4. T'eHeTH4yecKasi HHXKeHepHs (OCHOBHbIE MeTObI) (3 1.)

I'eneTnueckas WHXCHCpPUS U

€€ IpUMEHEHUE.

PackpriBatoT  0coOGeHHOCTH
TEHETUYECKON UHKECHEPUS

1 00J1aCTh €€ MPUMEHEHHS.

OcHoBHast

TE€XHOJIOTH
s
TE€HETUYECKON

WHKEHEpU
. DepMEHThI B TCHHOM

WHXEHEPUHU.

XapakTepu3yrT OCHOBHYIO TEXHOJIOTHIO
FeHEeTUYeCKON wuHX)eHepuu. Onpenensior
T€HHOU

npuMeHsieMble  (epMEHTBHl B

UH)XCHEPUHU.




10

Bekropsl, ucnosnb3dyemsie B
xkionupoBanuu JIHK. I'ensl u
UX MOJIyYEHUE.

Tpanckpunus.

PaccmarpuBatoTBEKTOPBI, HCHOJIB3yEMBIE B
kionupoBanun JIHK, rensl m ux
noJyyeHue. XapakTepu3yroT NPOLECcC

TPAHCKPUIILUU.

5. T'eHeTMueckasi HHKeHepusl

(mpumenenue) (3 4.)

11

I'eneTnyeckas HHXKCHCPHA U

eé BO3MOKHOCTH TIJIST

PAKTUKH. [IpoyKThI

TE€HHOMN VH)XCHEPUHU B
ITPOU3BOCTBE.

[Tonyuen
Y€ BaKIUH METOJAOM T'€HHOM

WHIXCHCPHH.

PaCCManI/IBaI-OT ICHCTHYCCKYIO
WHXCHCPUIO H €€ BO3MOXHOCTH  JJIs
IMPAaKTHUKH. 3HAKOMSTCS C IMPOAYKTaMHU

TeHHOM HHXXCHCPpUKM B  IIPOHU3BOACTBC.
OnuceIBaIOT IMOJYYCHHUC BAaKIMWMH MCTOAOM

T€HHOH HHXCHCPHMH.

12

MoutekyispHasl TMarHOCTHKa
3a0oseBanuii. [ eneTnyeckue
00JIE3HM YEJIOBEKA U T'€HHAA

Teparus.

XapakTepu3yroT MOJIEKYISIPHYIO

JMarHOCTUKY 3a0ojeBaHuil. BBIABISIOT

T'CHCTHYCCKUC 0oJsie3HU YCJIOBCKaA "

CrocoOBI TEHHO Teparuu.

13

IIpoMBIIUIEHHBIN CUHTES

OEJIKOB.

OnuceIBatOT MPOMBILIJIEHHBIN CUHTE3

OEJIKOB.

6. BHMOTEeXHOJIOrHs B CeJIbCKO

M xo3siiicTe (3 4.)

14 | KiionaiasHOE OnuceIBalOT KJIOHAILHOE
MHKPOPa3MHOKEHHE. MHKPOpPa3MHOKEHHE U IPUMEHCHHE B
[Ipumenenue B pacTEHUEBOCTBE.

PacTEeHHEBOJICTRBE.
15 | TexHonoruss u HekoTopble | ONUCHIBaIOT TE€XHONOTHUS U HEKOTOPbIE
CIIOCOOBI CIIOCOOBI KJIOHAJIBHOT'O
KJIOHAJIBHO | MUKPOPa3MHOKEHUS.
IO MHUKPOPa3MHOKEHHUSI.
16 | O3nopoBneHue BrIsiBIs110T C1TOCOOBI 03/10pOBIIEHUS

pacTeHu

i. Cenexuus pacTeHUM.

pacteHuil. ONKCHIBAIOT B

CEJIEKIIUU PACTEHUMN.




7. AmMoOuaIn3oBanHble pepMeHTHI(2 4.)

17

IloagTue

PackpebiBator MOHSITHE

«mxenepH «mxenepHas
ast H3UMOJIOTUSD». SH3UMOJIOTHS».  BBISABISIOT

Nctounuku UCTOYHUKHA  (EPMEHTOB.
(bepMeHTOB. XapakTepusyroT MMMOOWIN30BaHHbBIE
NmmoOum3oBaHHbIC (bepMeHTHI.
(bepMeHTHI.

18 | UuBepraza (caxapasa). OnuceiBaroT MHBEpTa3y (caxapasa),

JlakTaza.
[Ipumenenune
UMMOOMIM30BaHHBIX

(GhepMEeHTOB B MEUIIMHE.

JAKTa3y.
PaccmarpuBator
IIPUMEHEH

1€ UMMOOUIIM30BAHHBIX (PEPMEHTOB B

METUITIHE.
8. ImmeBasi 6moTexHoorus (3 4.)
19 | Beenenue B XapakTepu3ylOT  MPOLECCHI:
1117001(S3:3%°0) 1117101 (S3:3%°0)

MHUKPOOHOJIOTHIO. MHUKPOOHOJIOTHIO, XJICOONeUeHHE,
XnebomneueHue. BUHOJEINE U
Bunonenue u nuBoBapeHue. | MUBOBapEHUE.

20 | [Momyyenue crnupra. N3y4aroT npolieccol MOTyUYEeHUs CIUPTA,
[Tosryuenue coOkoB. COKOB.

21 | MonouHokucioe 6poxkenue. | M3yuarot mporecchl MOJIOYHOKHCIIOTO

OpOXKCHUSI.

9. buorexHoJorus B 3HepreTuke (3 4.)

22 | Brenenue B | XapakTepu3yroT
OMOTEXHOJIOTHYECKYIO OMOTEXHOIOTYECK
DHEPIeTUKY. VIO DHEPTETHKY.
23 | [lonyuenue OnuceIBarOT NPOMBIIUIEHHOE IMOTYYEHUE
COUPT | CIUpPTA.
a. [TpomblnenHoe




IMOJIYUYCHHC CIINpTa.

24

[ToBeiienne HedreoTaaun.

PackppiBatoT crocoObl MOBBILICHUE

HedreoTauM.

10. Okosornyeckasi 6morexHonorus (3 4.)

25 | UnrencuBHas OYMCTKA | XapaKTeprU3yrd UHTEHCUBHYIO U
CTOYHBIX BOJI. DKCTEHCHUBHAS | IKCTEHCUBHYIO OYUCTKY CTOYHBIX BOJI.
OYHCTKA CTOYHBIX BOJI

26 | OuncTKa  KUAJKUX OnpenensitoTIyTH OYUCTKH JKUJIKUX CTOKOB

CTOKOB MIPOMBIIIIICHHBIX IPEANPUATHI U
MIPOMBIIIIICHHBIX crocoObI epepadoTKa
MPEANPHUATH | TBEPABIX OTXOJIOB.
ii. [lepepaboTka TBEpABIX
OTXO/JIOB.
27 | buoxerpanamus BoisiBnsitor  Guojerpagaiuio
HE(TSAHBI He(TAHBIX
X 3arpsA3HCHUI.
3arpsi3HCHUM.
11. Buoreorexuojorus (3 4.)

28 | Brenenue B | XapakTepu3yroT
OMOTHUAPOMETATTYPTHUIO. OMOTHIPOMETAILTYPT
Hcropus n10. ONKCBIBAIOT €€ HCTOPHIO.
OMOTUPOMETAIUTYPTUH.

29 | Mukpoopranu3mbl OrnpeaensitoT MUKPOOPTaHU3MbI BaKHbBIE

BaYKHBIC B OMOTHIPOMETAIUTYPTHH.
B BrisBisror
OMOTHIPOMETAJUTYPTHH. MPOILIECCHI
OxwucieHne xenes3a u cepbl OKHCJICHHUE JKeJle3a U CEepHl.
30 | BeimenaunBanue XapakTepHu3yroT BbIIlIEJauBaHUE INHKA,

AHK
a. KyuHoe u mnoazemHoe

BBIIICJIaYUBaHUC MCOH.

KY4YHOC M ITOJA3CMHOC BhIIICIAYNBAHNC

MEJIHN.




12. Kpuocoxpanenue (4 4.)

31| T'enopoun wu  dakrtopel | XapakTepu3yrT reHO(OH] OpPraHU3MOB
BIMSIONIME  HA U BBIABIIIOT (DAaKTOPHI BIMSAIONIKE Ha
HETo. Hero. Omnpenensior TpaIUIIMOHHBIE
TpamuuyoHHbIE CpeAcTBa
CpeacTBa COXpaHEHUs TeHOPOHIA.
COXpaHEHUs TeHOPOH/IA.
32 | CoxpaneHue OnpenensoTnyTH COXpaHEHUs
reHO(OH reHo(oH/1a paCTeHUI B
Jla paCTEHUH B YCJIOBMSIX In | YCJIOBUSIX 1n Vit.
vit.
33 | lenmonupoBanue OnpenenstoT MyTH 1eMOHUPOBAHUS
KOJUIEKI] KOJUIEKI[UI PACTUTENBHBIX KJIETOK 1.
Uil paCTUTENBHBIX KIETOK
I.
34| O KpUOCOXpaHEHWH H €ro | BRIABIAIOT MyTH KPHUOCOXPAHEHUS.
BO3MOXKHOCTSIX. OnuChIBaIOT TEOPETUIECKIE BOITPOCHI
TeopeTtuueckue BOMPOCHI | KpHOOUOJIOTHH.
KpUOOHOJIOTUH.
35| O6ob1IeHunE 110 O600maroT Marepuall 3JIEKTUBHOTO Kypca
3JIEKTUBHOMY «buorexHomorus.

Kypcy «bHOTEXHOIOTHS.




