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1. IlosicHMTEeNBHAS 3ANHCKA

IIporpamma «buoTexHONOTHs» COCTaBIeHAa B COOTBETCTBUU ¢ TpeboBaHmsiMU PenepanbHOTO
rOCYJapCTBEHHOTO OOpa30BaTENIbHOTO CTaHAapTa cpenHero oodmero oOpa3oBaHHMS W Ha OCHOBE
HOPMAMUGHBLX U NPABOGHIX OOKYMEHHIOB:

° 3axon «O06 obpazoBanun B P®» (o1 29.12.2012 Ne273-P3, ¢ nononreHusiMu ot 29.07.2017 Ne216-
D®3).

° @DenepanbHbIll TOCYNAPCTBEHHBIA 00pa30OBaTENBHBIN CTAaHHAPT CpeaHero odmero odpa3zoBaHUs,
yTBepxkAeHHbIH npukazoMm MOuH P® or 17.05.2012 Ne413 (¢ usmeHeHmssmu) DenepanbHbIil
nepeyeHb y4eOHHMKOB, PEKOMEHIYyEeMBIX K HCIONBb30BAHUIO TPU peaH3alid  HMMEIOIINX
rOCYJapCTBEHHYIO aKKPEOUTALNIO 00pa30oBaTEeNbHBIX MPOrPaMM HAvaJbHOTO OOIIEro, OCHOBHOTO
obmero, cpenHero odiero o0pa3oBaHUs, YTBEPKAESHHOTO MPUKa30M MUHHUCTEPCTBA MPOCBEIIEHUS
Poccwuiickoit @eneparmu ot 28.12.2018 Ne345 (¢ m3menenusimu ot 08.05.2019 Ne233).

. PexomeHnanum mo OCHaIEHHI0 O0Imeo0pa3oBaTeNbHBIX yUpPEeKACHUH y4eOHbIM U y4eOHO-
naboparopabiM obopyaoBanueM, HeoOxomumbiM st peaim3aiun @I'OC ocHOBHOro 00IIETO
0o0pa3oBaHus, OpPraHM3alMK TPOEKTHOH IESITENbHOCTH, MOIEIMPOBAHUS M TEXHUYECKOTO
TBOpuecTBa oOyuarommxcsi (Pekomenmanmm MunncTepcTBa oOpasoBaHust u Hayku P® ot
24.11.2011 NeM/I-1552/03).

. IIncemo MunucrepcTBa obpasoanuss U Hayku P® ot 28.10.2015 Ne08-1786 «O pabounx
nporpaMmax y4eOHbIX MPEeIMETOBY.

° [IpumepHasi ocHOBHasi 00pa3oBaTesibHAs MPOrpaMMa cpeaHero odmero odpasoBanus (ogoOpeHa
peweHneM ¢enepasbHOro y4ueOHO-METOOMUECKOro OOBenuHeHHss 1o o0meMy 00pa3oBaHUIO
(mporoxkon ot 28.06.2016 Ne2/16-3).

Hacrosiuumii kypc npenHazHadeH AJisl YrJIy0JIeHHOro u3y4eHusi OHOJOrH4YecKHX sIBICHUI U
3aKOHOMEPHOCTEH, paciiupeHust 0a30BbIX 3HAHHMN, PA3BUTHUS MPAKTHUECKUX YMEHUH 1 HABBIKOB.

«BHOTEXHONMOTHS» — 3TO UHTETPATUBHBIN KypC, OOBEAMHSIOINI HECKOIBKO OTpaciel 3HAHUS —
OMOJIOTHIO, XUMUIO, HHXCHEPHIO — M JEMOHCTPUPYIOIINUH NPUMEHEeHNE (PyHIaMEHTAIbHBIX HAY4YHBIX
OTKPBITUM B NOBCEHEBHON >KU3HU 4enoBeka. Peub UAEeT O COBPEMEHHBIX TEXHOJIOTUAX MPOU3BOACTBA
POy KTOB MMUTAHUS, MEJUIIMHCKHX MPETapaToB, napGroMepHON IPOIyKIHH U .

buoTexHONOrHA WCHONB3yeT BCE COBPEMEHHBIC 3HAHHMS O OHMOJIOTMYECKHX OpPraHM3Max, HX
reHeTuke, (U3NONIOTHH, SKOJOTMM, W, TPUMEHss WHKEHEPHbIe TIOAXOAbl (MOAEIHPOBAHUE,
MaTeMaTHYeCKOe MPOTHO3MPOBAHHWE W AHAN3), CO3MAET TEXHOJOTHH, 0e3 KOTOPBIX HEBO3MOXKHO
MPEICTaBUTh COBPEMEHHYIO MPOMBIIIIEHHOCTb, CEIbCKOE X035IIICTBO, MEAULIUHY U T. 1.

Hcnonp3zoBanne OHOJOTHYECKUX CHCTEM KaK OCHOBBI JFOOOI OMOTEXHOJOTHH [1€1aeT MPOAYKTHI
OoJiee neneBbIMH, TIO3BOJISIET BBIPAOATHIBATE UX B OOJBIIUX KOJMYECTBAX, YACTO YJIYYIIAET X KAYeCTBO
U YCBOS€MOCTb OpraHM3MaM{ 4YeJIOBEKAa W JKUBOTHBIX, a IJIaBHOE, JeJlaeT caMoO IPOU3BOJCTBO
sKonorndecku donee OezomacHeiMu. [Ipeskae Bcero, 3To KacaeTcs MPOU3BOACTBA JIGKAPCTB, 3aMEHUTENIEH
lacTMace u T. 1. buorexHosmorust moMoraer pemarb 3kojormueckue npodnemsl. Hampumep, MOKHO
NPEeIOTBPAaTUTh MCUYE3HOBEHHUE PENKUX U HCYE3aIOLINX BUJOB, COXpaHAS CEMEHA, MbUIbLly, KJIETKH U
TKaHH PACTEHUH, CrepMy >KHBOTHBIX B KPHOOAHKAaX B YCJIOBHUSX IIIyOOKOrO 3aMOPaKUBAHHSA TIPU
TEMIEPaType KUAKOTO a30Ta. DKOJOTHUECKU YHCTAst mepepadboTKa OTXOIOB, MOJyUYE€HHE TOTLTNBA TAKIKE
OCYINECTBJIIETCS] C TIOMOILIBE0 OWOTEXHOJNOrWH. bBHOTEeXHOJOrHMs SBISIETCS, TJIABHBIM 00paszoM,
NPUKJIATHOW HAyKOH, HAMPaBIEHHON HA BHEAPEHHE B NMPAKTUKY Pe3yJbTaTOB (PyHIAMEHTAIbHBIX HaYK.
Onnako coBpeMeHHas pyHAaMeHTalIbHAs HayKa, KOTOpasi aja Hadyajlo OMOTEXHOJIOTUH, TeTePhb, B CBOIO
ouepenb, He MOXKeT 0OXOAUThCS O€3 METOIOB M TEXHOJIOTHI 3TOH HayKH. Bce 3To nenaer COBpeMEeHHY o
OMOTEXHOJIOTHIO OY€Hb IEPCIIEKTUBHON OOJACThIO, B Pa3BUTHE KOTOPOH BeAyINHE AEP)KaBbl MHpa
BKJIQ/IBIBAIOT OTPOMHBIE CpEACTBa. BMecTe ¢ TeM OMOTEXHOJIOTH UMEET He TOJIBKO MOJIOKHUTEIbHbIE, HO
U OTpULIaTeJIbHble CTOPOHBL. Upe3smepHOoe yBjeueHue NeHHOW MH)KEeHepHel, KJIOHUPOBaHME 4YesIOBEKa,
3amnpelieHHoe B HacTosilee BpeMs yka3amu npesuaeHtoB Poccun, CIITA u npyrux cTpaH, - ykas3blBaeT Ha
HEOOXOIMMOCTh CTPOXKANUIIEr0 KOHTPOJIS Hall HCCIENOBAHUSAMH B 3TOH 00acTH, a TaKkXKe Ha BAXKHOCTb
COOMIOIEHNsT HAYYHOW 3TUKU B 3TUX UCCJIEAOBAHUSIX.

Temnbl U MacmTaObl pPa3BUTHA W TMPHUMEHEHHUs OMOJOrMYECKHX TEXHOJIOTHH B Pa3UYHBIX
OTpacyisIX MPOMBIILICHHOCTH W O0JACTAX HaykKu ObICTpo Bo3pactaroT, ocobenno B CIIIA, Anonuw,
Anrmuu, I'epmanun, ®@paniuu, Mtanuu 1 HEKOTOpBIX APYIHX CTpaHax. B psine cTpaH yTBep>kaeHbI
HAIIMOHAJIbHBIE MPOrpaMMBbl B 00JaCTH OMOTEXHOJIOTHUH, KOTOPbIE HOJDKHBI MOCITY)KHTh U PELICHHS
BAXXHEHIINX TpoOiieM B 00JacTH MenUUMHBI (CO3MaHME JIEKAPCTBEHHBIX NPENapaToB I JICUSHHS




HEKOTOPBIX, B TOM YHCJE T€HETUYECKHX, 3a0O0JIeBaHMIA), SKOJOTUU (OUHUCTKA OKPYIKAIOIIEH Cpenpbl,

nepepadoTka OTXONIOB), CEIBCKOrO XO3sCTBA (MOBBIMIEHUE MPOIYKTHBHOCTH PACTEHUH U JKUBOTHBIX,

yJIydlIeHHe Ka4eCTBa MPOAYKTOB) U Apyrux. [TocTeneHHo Ha epBOe MECTO BBIXOIUT TAKOE HATIPABIICHHUE

OMOTEXHOJIOTHH, KaK TeHETUYECKas HHXKSHEPHsI, KOTOpasi MO3BOJISIET, MAHUITYJIUPYsI TeHAMH, CO3J1aBaTh

OpraHU3Mbl C HOBBIMH KadeCTBaMH, TaK Ha3blBa€Mble «TPAHCT€HHbIE» WM T'€HETUYECKU

moudunmuposanHeie opranu3Mbl (IMO). TlocaencTBust CO3MaHUs TaKUX OPraHU3MOB H3YUYEHBI €I

HemocTaTouHO. [1o3TOMy BCe Halne MOIHUMAETCsl BOMPOC O OMONOrmuecKkoil 0e30MmacHOCTH MOAOOHBIX

pador. IIpoayKTsl H IPEAMETHI, MOTYYEHHBIE C MOMOIIBI OMOJIOTHYECKUX TEXHOJIOTHH, BCe OOJbIIe U

OoJIBIIE OKPYIKAIOT HAC B TIOBCEAHEBHOM XM3HU. HeoOX0onnMo 4eTKO 3HaTh HE TOJBKO MPEHMYINECTBa

HOBBIX TEXHOJIOTHH, HO U X HEOCTaTKU.

B cooTrBercTBUU C 3TUM, OCHOBHOI LeJIbI0 MPOXOXKIEHUST HACTOSILEro Kypca — MO3HAKOMUTb
yYALIUNXCS C COBPEMEHHBIMU CIocoO0aMM  pelieHus II00alibHBIX MPOOJIEeM  COBPEMEHHOCTH!
MPOAOBOJILCTBEHHON, SHEPreTUUecKol, OXpaHbl 3/0pOBbs uenoBeka. Kypc mpecrneayeT He TOJBKO
oOpa3oBaTesibHbIe, HO M BOCIHUTATEIbHBIE ILIEJIH, MOCKOJIBbKY OH CHOCOOCTBYeT (HOPMHUPOBAHHIO
5KOJIOTHYECKOrO MBIIIJIEHHS] Y OPACTAOLIEro MOKOJEHHS.
3anaun

1. Co3znath cuCTEMHOE IMpeAcTaBiIeHHe O OMOTEXHOIOTHH, €€ BO3MOXKHOCTSIX U O CBA3SX C APYTUMHU

HayKaMu OUOJIOTUYECKOrO MPOQUJIS.

2. Tlo3HaKOMUTB C OCHOBHBIMHU pa3feiaMu, MOHATHIMHU H METOIAMH OMOTEXHOJIOTHH.
3. Pacmuputh Kpyrosop yd4amuxcs, TIO3HAKOMHB HUX C COBPEMEHHBIMH OHOJIOTHYECKHIMHU

TEXHOJIOTHUSMH, & TaK)Ke C YUEHBIMU, KOTOpBIE CTOSUIN Y UCTOKOB 3TOM HayKHU.

4. Tlokas3aTh BaXKHOCTh U aKTYyaJIbHOCTb UCCIICIOBAHMIA, CBSI3AHHBIX C OMOTEXHOIOTHUEH.
5. 3auHTEpecoBaTh yHaIUXCs MPodieMaMy OHOTEXHOJIOTHH U IPYTHUX ONOJIOrMYECKUX HAyK.
6. Pa3BuTb 4yBCTBO OTBETCTBEHHOCTH 3a COBEpLIaeMble NEHCTBUS U MPUHUMAaeMble PELIeHHs] Ha

NpUMepe HETaTUBHBIX HKCIIEPHMEHTOB B 00JIaCTH OMOTEXHOJIOTHH.

7. Pa3BuTh UCCIENOBATEIBCKUE YMEHHS.

Takum o00pa3oM, 3JeKTHBHBIAH Kypc «BHOTEXHONMOTHMS» TOKAa3bIBAET, YTO JOCTIDKEHHS
(byHIaMeHTaJIbHOW HayKU HE HOCSAT OTBJICYEHHBIN XapakTep, a HAXOAST IPUMEHEHUE B MPAKTUIECKON
IeATeNbHOCTH deoBeka. OCyIecTBIsIeTCs mepexo OT o0IMX BOMPOCOB K 00Jiee YaCTHBIM 3a1a4aM
MPUKJIAJHOrO UCMOJIb30BAHUS 3HAHUM, MOJNY4YEHHBIX B XOA€ HAy4YHBIX UCCIENOBAaHUN. Takol moaxon
TOJDKEH MPOOYIUTh B JETSAX CTPEMIICHHE K 3HAHUSIM U K UCCIIEIOBATENBCKON padore.

IIpn wu3ydeHuu ydJamumucs 3JIEKTUBHOIO Kypca «buoTexHonorus, y4ureiab ONMpaeTcs Ha
HECKOJIbKO OCHOBOMOJIATAIOLIHUX MPUHIIUIIOB 00yYeHMsT:

1.  IPUHOWI UHTETPATHBHOTO MOAXOAA K OOYHYEHHIO. DTOT NPUHLINI UMEET NEPBOCTEIIEHHOE 3HAUEHHE,
TaK KaK yCBOEHHE TOJIyYaeMbIX 3HAHUH MO OMOTEXHOJOrMU TMPEAIoaraeT TECHYI) B3aUMOCBSI3b
pa3HbIX ypoBHEN. I1epBblil yPOBEHb — MEKIPEIMETHBIN — MPEAIONAraeT B3auMOCBSA3b OHOJIOTHH C
KyPCOM 110 XUMHH. BTOpOH ypOBEHb — MpeAMETHBIH — 00y CJIOBJIEH B3aHMOTIPOHUKHOBEHUEM PA3HBIX
Ononornuecknx Kypcos (OOTaHUKH, 300JI0THH, (PH3HOJIIOTHH B IPYTHX) B MPOLIECCE CTAHOBJICHUS U
u3yueHus: OwmorexHosmormu. Kpome TOro, Jormka OCBOCHHsSI Marepuajia 3JEKTHBHOTO Kypca
NpeAroaraeT ABMKEHNE OT OOIIero K YaCTHOMY M, HA HOBOM YPOBHE, BO3BpAILEHHE OT YaCTHOTO K
o0rmmemy. 3aKkperieHne MpOHISHHOTO OCYLIECTBIISIETCS B BUJIE 3aaHUH 1J1s1 CAMOKOHTPOJIS, KOTOPBIE
JlaHbl B KOHLIE Ka)KIOTO YPOKa,

2. IpUHLNN HATJISAHOCTH,
3.  OPUHLUIN AOCTYMNHOCTH,
4. MPUHLUIT OCO3HAHHOCTH.

[Ipennaraemeiii Kypc yrnyOmsieT U paclIMpsieT paMKH AEHCTBYIOIIErO Kypca OHOJIOTHH, UMEeT
npoeCCHOHANIBHYIO HampaBlieHHOCTh. [IpenHasHavueH paJsi o0y4daromuxcsa 16-18 jer rpymnmsl
€CTeCTBEHHO-HAyYHOTrO Mpoduiis U paccunTad Ha 35 yacos (1 4ac B Heae110).



LleHHOCTHBIE OPHEHTHPBI COAEP:KAHHS Y1eOHOI0 NpeaAMeTa

B nHacrosimee Bpemsi Omonorndeckoe 0Opa3oBaHUE OJDKHO OOECTIEUNTh BBIMTYCKHUKAM BBICOKYIO

OHMOIOrUYECKy 10, SKOJOTHYECKYIO U IPUPOIOOXPAHUTEIBHYIO TPAMOTHOCTb.
3HaHUsA B 00JIACTH OCHOBHBIX OMOJIOTHYECKUX 3aKOHOB, TEOPH 1 ueH GopMUpPYIOT HPaBCTBEHHBIE

HOPMBI W TIPUHLMIIBI OTHOLIEHHMS K JKUBOW mpupoje. B kadyecTBe LEHHOCTHBIX OPHEHTHPOB
Ononornyeckoro oOpa3oBaHUS BBICTYMAIOT OOBEKTHI, U3ydaeMble B Kypce OHOJOrMH, K KOTOPBIM Y
ydaumxcsi GOpMHUpPYyeTCs [IEHHOCTHOE OTHOLIeHHe. 11pu 3TOM BenyInyr pojib UrparT MO3HABATEIbHBIE
LIEHHOCTH, TaK KaK JaHHBIH y4eOHBIH NpPeIMeT BXOIUT B IPYIIy MPEAMETOB MTO3HABATEIBHOIO LIUKJIA,
IJIaBHAsE LeJb KOTOPBIX 3aKJIOUaeTCss B W3YYEHHHM COBPEMEHHBIX CIIOCOOOB peIleHHs TJI00abHBIX
npolbsieM COBPEMEHHOCTH.

OCHOBY no3HasamenvHbix yenHocmeil COCTABIAIOT HAYYHbIE 3HAHHUA M HAYYHBbIC METOAbI TO3HAHUS.
[To3HaBaTenpHBIE LIEHHOCTHBIE OPHEHTAMH, (OpMHpyeMble B MPOLIECCE H3YyUEHUs] OMOTEXHOJIOTHH,
MPOSIBJISIIOTCS. B IPU3HAHUH:

L4 HCHHOCTHU HAYYHOI'O 3HaHH:A, €TI0 HpaKTquCKOﬁ 3HAaYUMOCTH, JOCTOBCPHOCTH,
L4 HEHHOCTH OMOIOrMYECKUX MCTOOOB UCCIICIOBAHUA,
L4 NMOHUMAaHHU CJIO)KHOCTH U IPOTUBOPCUNBOCTU CAMOI'0 NpouecCa nmoO3HaHHs.

Pa3BuTne mosHaBaTeNbHBIX LHEHHOCTHBIX OPUCHTALMU COHACPKAHUA SJICKTUBHOI'O Kypca OHoJIOruu
NO3BOJISIET C(HOPMHUPOBATH!

° YBaAXUTEJIBHOC OTHOIICHUEC K COSPII[aTeJ'IbHOfI, TBOpquKOfI JACATCIIBHOCTH,
o MOHUMaHHe HEOOXOAMMOCTH 3JOPOBOr0 00pasa KH3HH,
o CO3HATeNIbHBIHN BEIOOP OyayIeit npodeccHoHaNbHON NeATENbHOCTH.

Kypc «buorexHonorus» oOmagaer BO3MOXKHOCTAMHU Ui (DOPMUPOBAHUS KOMMYHUKAMUGHBIX
yennocmeti, OCHOBY KOTOPBIX COCTaBJISIOT MpoLiecc OOLIEHUsI U TpaMOTHas1 peub. KOMMYyHUKATHBHBIE
LIEHHOCTHBIE OPUEHTALINU Kypca CIIOCOOCTBYIOT:

o NPaBUIBHOMY HUCIOIB30BAHUIO OMOXUMUYECKOH TEPMUHOJIOTHH M CUMBOJIHKH,

. pa3BUTHIO TOTPEOHOCTH BECTH IUAJIOT, BBICIYIIWBATh MHEHHE OINIOHEHTA, Y4YacTBOBATH B
IUCKYCCHH,

o Pa3BHUTHIO CMOCOOHOCTH OTKPBITO BBIPAXKATh M apryMEHTUPOBAHHME OTCTAWBATH CBOK TOYKY
3PEHHSI.

Bce Boie 0003HAUEHHBIE HEHHOCTH W HCEHHOCTHBLIC OPUCHTALUU COCTABJIAOT B COBOKYITHOCTU
OCHOBY IJId (I)OpMI/IpOBaHI/Iﬂ LHEHHOCTHOI'0 OTHOHICHUA K MPUPOAC, O6H_I6CTBy, YCJIOBCKY B KOHTCKCTEC
O6H.IeLIeJIOBeLIeCKI/IX LIeHHOCTefI HUCTHUHBI.

2. Ilnanupyemble pe3y/abTaThl 0CBOEHHS Kypca
JIn4HOCTHBIE PE3yJAbTATBI 0CBOCHHUS JJIEKTHBHOI0 Kypca
Y yuamerocs 0yayT c(popMHpPOBaHBI:

. LIEHHOCTH 3JI0POBOTO U O€30MacHOro 00pasa KU3HH,

. OCHOBBI 3KOJIOTHYECKOH KYJBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBILIJIEHUSI,

. YMEHHE yIIPaBJISATh CBOEH NO3HABATENILHON A€ TENbHOCTBIO;

. OCO3HAHME €IMHCTBA U LIEJIOCTHOCTH OKPY KAIOIIEro MHUPa, BO3MOKHOCTEH €ro Mo3HaBAeMOCTH U

OOBSICHIMOCTH Ha OCHOBE TOCTH)KEHUH HAyKH.
Yyamuiicsi NOJy4YHUT BO3MOKHOCTD AJis1 (PJOPMHPOBAHHS:

o qyBCTBA FOPAOCTHU 32 POCCUHCKYIO OMOJIIOTHYECKYI0 HayKy, T'YMaHU3Ma, LeJIeyCTPEMIEHHOCTH,

. TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEeH 00pa30BaTeIbHON TPASKTOPHH;

] OTIBITA SKOJIOTUYECKH OPHUEHTHPOBAHHOM pe(IeKCHBHO-OLIEHOYHOM 1 TIPAKTHUECKOM 1eATENbHOCTH
B JKU3HCHHBIX CUTYaLlUAX,

. YMEHHUSI MIOCTENIEHHO BBICTPAUBATh COOCTBEHHOE ILIEJIOCTHOE MHPOBO33PEHHE. OCO3HABATbH

noTpeOHOCTh M TOTOBHOCTh K CaMOOOpPa30BaHHUIO, B TOM YHCIIE U B PAMKaX CaMOCTOSITEIbHOHN
IESITEIbHOCTH BHE IIKOJIBL.

MeTanpeaMeTHbIEPE3YJIbTATHI 0CBOEHHS JIEKTHBHOI0 Kypca

Peryasitusubie YY/{
Yuamuiicss HAY4HTCSA:

o COCTaBJISITh (MHANBUIYAJIBHO WIH B TPYIINE) TUIAH PEIICHUS POOJIEMBL,



. paboTasi o TIaHy, CBEPSATh CBOM IEHCTBUS C IENIBI0 U, IPU HEOOXOIUMOCTH, UCTIPABIISITH OITHOKH

CaMOCTOATEIBHO,

° B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BhIPAOOTaHHBIE KPUTEPUU OLICHKH,

° Ha3bIBaTh TPYAHOCTH, C KOTOPBIMHU CTOJKHYJICA NPHU PELICHUU 3a7ayd, U NpeajaraTb MyTH HX
MIPEOAOJICHHUS.
Yyamuiicsi NOJY4YUT BO3MOKHOCTH HAYUYHTHCS:

° BBIIBUTATh BEPCHH peIIeHUs TpOoOJEeMBbl, OCO3HABaTh KOHEYHBIH pPe3yJbTaT, BBIOHUPATH U3
MPEAJIOKEHHBIX U HCKAaTh CAMOCTOSITENIBHO CPEACTBA NOCTHKEHHUS LIEJIH,

° CaMOCTOSITEJIbHO CTABUTh HOBbIE yUeOHbIE LIS U 3aa4H,

° CaMOCTOSITEJIbHO CTPOUTD KU3HEHHBIE TIJIaHbI BO BPEMEHHOM MEPCIEKTUBE,

° MpU TJIAHUPOBAHUM JOCTHKEHUS LN CaMOCTOSITEJIbHO M aJ€KBATHO YUYWUTBHIBATb YCJIOBHUS U

CPEeACTBa UX JOCTHXKECHUSI.
IMo3naBaTenbHbie YY /[
Yyamuics HAy4YuTCH:

° KPUTHYECKH OIEHUBATh M WHTEPIPETUPOBATh HMHPOPMAIIMIO ¢ PA3HBIX MO3UIIMIA, PACIIO3HABATH U
(UKCHPOBATH MPOTUBOPEUUs B MHHOPMALIMOHHBIX HCTOYHUKAX
° UCKaThb M HAXOOUThb OOOOIIEeHHbIE CHOCOOBI pEIIeHUs 3aJa4y, B TOM HYHCJE, OCYINECTBJISITh

pa3BepHYTHII WH(POPMAIMOHHBI IMOMCK W CTaBUTh HA €ro OCHOBe HOBble (yueOHbIE U
NO3HABATENbHBIC) 3a/1a4H.
Yyamuiicsi NOJY4YUT BO3MOKHOCTb HAYYHTBCH:
o HaxXOAUTb U MPUBOAUTH KPUTHUECKHE apTyMEHThl B OTHOLIEHUM AEMCTBUM U CyXIEHUHN Ipyroro;
CIOKOHHO M Pa3yMHO OTHOCHTHCS K KPUTHYECKMM 3aMEYaHUSM B OTHOIICHHU COOCTBEHHOTO
CY’KIEHUS], pACCMATPHUBATD HX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

° BbIXOOWUTHL 34 paMKHU yqe6Horo npeaMerTa " OCYLICCTBIATD L[eJ'IeHaHpaBJ'IeHHbeI TIOUCK
BO3MOJKHOCTEI /JIs1 LIMPOKOTO MEePEeHOCa CPEACTB U CIIOCOO0B IeHCTBHS,
° HaXOoAuTb U MPUBOAUTE KPUTUYICCKHUE apIrYMEHTBI B OTHOLICHUH I[eflCTBI/IfI nu CY)KI[GHI/Iﬁ APYroro,

CIIOKOHHO M Pa3yMHO OTHOCHTHCS K KPUTHYECKMM 3aMEYaHUSIM B OTHOIIEHHU COOCTBEHHOTO
CY’KIEHUS, paCCMaTPHUBATh MX KaK PeCypc COOCTBEHHOTO Pa3BHUTHS.
KommyHnuxatusubie YY/I
Yyamuics HAy4YHTCA:

o OCYIIECTBIIATD IEJIOBYF0 KOMMYHHUKALIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK BHY TPH
00pa3oBaTeNbHON OpPTraHU3aLMK, TaK M 3a €€ IMpenenaMu), moadupaTh MapTHEPOB Ui AEJOBOKH
KOMMYHUKALUH HMCXOASI M3 COOOpa)KEHHWH Pe3yJbTATUBHOCTH B3aUMOIEHCTBHS, a HE JIMYHBIX
CUMITIaTHH,

o NPU OCYLIECTBJICHUU TPyNIOBON pabOThI ObITh KaK PyKOBOIMTENEM, TaK U YICHOM KOMAaHIbI B
Pa3HBIX POJISIX (T€HEepaTop UAEH, KPUTHK, UCTIONTHUTENb, BHICTY TAIOIIUH, SKCIEPT U T.1I.).
Yuamuiicsi NOJy4UT BO3MOKHOCTD HAYYUTHCS:

o KOOPAWHUPOBATb M  BBIIOJHATH paboOTy B  YCIOBHUSAX PEAJIbHOrO, BHPTYaJbHOIO U
KOMOHWHHUPOBAHHOTO B3aUMOJECHCTBUS,

o Pa3BEPHYTO, JIOTHYHO M TOYHO H3J1araTh CBOK TOYKY 3PEHHUSI C HCIOJB30BAHUEM a/ICKBATHBIX
(YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEICTB,;

o pacro3HaBaTh KOH(PJIUKTOTEHHBIE CUTYALIUH U MPEIOTBPAINaTh KOH(IIMKTHI IO UX aKTUBHOH (a3sl,
BBICTPAMBATh JIEJIOBYI0 M O0pa30BaTENbHYI0 KOMMYHHKALMIO, U30erasi JIMIHOCTHBIX OLIEHOYHBIX
CYKIICHHH.

IIpenmeTHEBIE pe3yJIbTATbI OCBOCHHS Kypca
BpINyCKHUK HAYYHTCS:

o OOBSICHATH COBPEMEHHBIE METO/BI HCCIIEOBAHNS OMOTEXHOIOTMIECKIX CBONHCTB M SIBJICHUI,
o MOHUMATh CYIHOCTb U POJIb OUOTEXHOJOTHH;
o aHAII3UPOBATh COBPEMEHHOE COCTOSHHE M JOCTIKEHHsI B OOJIACTU MOJIEKYJISIpHOH Omonoruw,

T€HHOW WH)KEHEPUH U p., B IPOMBILIIEHHOM POU3BOACTBE.
BbINyCKHHK MOJYYHT BO3MOKHOCTb HAYYHTHCS:

o OpPTaHH30BBIBATE W TPOBOAUTH HHIUBHIYAJBHYIO HCCIIEIOBATENbCKYIO IEATEIBHOCTh I10
OWoNoruu: BBIIBUTATh THUNOTE3bl, IUIAHUPOBaTH paboTy, oTdupath U mpeodpa3oBBIBATH
HEoOXOIUMYI0 HH(POPMALHIO, IPOBOAUTH 3KCIIEPUMEHTBI, HHTEPIIPETHPOBATD PE3YJILTATHI, AENIaTh
BBIBOZIbI HA OCHOBE TTOJIyYE€HHBIX PE3YJIbTATOB, MIPEACTABISATE MPOAYKT CBOMX MCCIIEIOBAHUM,



° NPOTHO3UPOBATh MOCIENCTBUSI COOCTBEHHBIX HCCIICIOBAHUN C Y4YETOM STHYECKUX HOPM U
SKOJIOTHYECKHUX TPeOOBaHMI;

o AHAJIM3UPOBATh U HCIIOB30BATh B PEIIEHIH YUEOHBIX U HCCIIENOBATENBCKHX 33124 HH(POPMALIUIO O
COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOrUY, OMOTEXHOJIOTUH, MEAULIMHE W SKOJIOTHH.

o IeaTh BBIBOABI O (PU3HONIOTMUECKIX OCHOBAX 310POBOr0 00pa3a KU3HU U COXPAHEHMS 300POBbSL.

®opMBbI padoThI:

o JeKUUH C U3yUYEeHHEM TEeOpPEeTHUYEeCKOro MaTepuaja, COCTABIEHHEM aJrOpUTMOB, OINOPHBIX
KOHCIIEKTOB, CXeM, Mpe3eHTaLul;

o CEeMHHApBI, 3a1uTa pedeparos;

o nabopaTtopHble padOThI U IPAKTUKY MBI,

. YCTHBIE COOOIIEHHS YUAIMXCsI ¢ TIOCIEAYOLIEH TIUCKYCCHEH.

®opMbl OPraHu3aLUH Y4e0HOro npouecca:

o UH/IUBUY AJIbHBIE,

o IPYIIIOBBIE,

o WH/IMBUY ATbHO-TPYIIIOBBIE;

o (bpoHTaNBHBIE,

o MPAKTHKY MBI

MeTtoab! 00yueHusi:

ITo ucTOUHMKY 3HAHUI: CIOBECHBIE, HATISIAHBIE, IPAKTUYECKUE.

I[To ypoBHIO TMO3HABATEIBLHOW AKTUBHOCTH. MPOOJEMHBINA, YaCTHYHO-TIOUCKOBBIN, OOBSCHUTEBHO-
WJUTFOCTPATUBHBIH.

I[lo nmpuHLMIY pacyfi€eHeHHs WM COEAUHCHUS 3HAHUN. AQHAJUTUYECKUN, CHUHTETHYECKHIA,
CPaBHUTEJbHBIN, 000OIIAOIINH, KITAaCCU(PUKALIMOHHBIH.

dopMaMHU KOHTPOJIS TI0 U3YYSHHIO TAHHOTO 3JISKTUBHOTO Kypca Oyay T SIBJISIThCS:

. yCTHBIC U IMCbMEHHBIE TECTOBbIC PadOTHI;

o UTOrOBasi 3a4eTHas padora.

3. Copnepxkanue Kypca
Copnepxanne kypca Kypc 3HakOMUT € HCTOpHENH, OCHOBHBIMU TOHATHUSMH M pas3aeinamu
onorexHonornu. Oco0eHHOe BHHMAaHHE YOENAETCS TMPAKTUYECKOMY IPUMEHEHHI0 HOBEHIINX
(dbyHIaAaMEHTaJIBHBIX OTKPBITUH, CACTAHHBIX B OOJIACTH MOJIEKYJIIPHOW OMONIOTUY, T€HHOH WHXXEHEPHU U
Ip., B IPOMBILIJIEHHOM IPOU3BOACTBE.
O0mee ko4ecTBo - 35 4.
1. Beenenue. Ilpenmer Ouorexnoaoruu (2 4.)

IIpenver u 3amaum OumorexHojormu. Urto Takoe OuorexHojorusa? IlepBble TEXHONOTHH C
UCTIONB30BaHUEM Ononorndecknx o0bekToB. OOnmacTh NMPUMEHEHHS COBPEMEHHOH OHMOTEXHOJOTHH.
OcHoBHBIE pa3zpmenbl OnoTexHOJOrnH. KieTouHass WHXKEHEpUs >KUBOTHBIX. KileTouHas HHXKEHEpHs
pacTeHuil.

2. OcHoBbI KJIeTO4YHOI HHKeHepuH (3 4.)

ITonsTHE KyJNbTYpbl H30JMPOBAHHBIX KJIETOK U TkaHed. Mcronb3oBaHue KyJbTyphl
M30JIMPOBAHHBIX KJIETOK U TKaHeill. YCJOBUsA KyJIbTUBUPOBAaHHUS H30JHUPOBAHHBIX KJIETOK M TKaHEM.
[MurareneHble cpensl. JdennddeperunpoBka — ocHOBa nmporecca 00pa30BaHUs H30JIHPOBAHHBIX KJIETOK U
TKaHel. Tunel KJIETOYHBIX KyJbTYP.

3. ITosryuyenne BTOpUYHBIX MeTA00IUTOB (2 4.)

[TonyueHne BTOPUYHBIX METAOONUTOB. UTO Takoe MNEPBUYHBIE U BTOPHYHBIC COCAMHEHUS.
PacnpocTpaneHne BTOPUYHBIX CcOenUHEHHUH. Ajkanounbl. @PeHonbHbIE cOoeAUMHEHHs. TepreHOnAbL.
Pacnipenenenue BTOPUYHBIX COEIUMHEHUIN U UX POJIb B KU3HEAESITEIbHOCTH KIJIETOK.

4. I'eneTnuyeckasi uHKeHepHsi (OCHOBHBbIE MeTObI) (3 4.)

I'enernueckas nHxeHepus u e€ npuMeHeHue. OCHOBHAs TEXHOJIOTHsI T€HETHUECKON MH)KEHEPHH.
®DepMmeHTBl B I'€HHOW HHXeHepuu. Bekropsl, ucnonb3yemsle B kiaoHupoBaHuu JIHK. I'enbl u nx
nonydyenue. Tpanckpunuus.

S. I'eneTnueckasi nn:keHepus (npumenenue) (3 4.)

I'enernueckas MH)XXEHEpPUs U €€ BO3MOXKHOCTH AJis NMpakTUKU. IIponyKThl reHHONH MH)KEHEPHUH B
npousBoacTBe. I[lomyueHue BakLMH METOAOM TeHHONW HWHXeHepuu. MonekynspHas JuarHOCTHKa
3aboneBanmii. [ 'eHeTnueckre OOJIE3HN YeIOBEKa U reHHas Tepanusi. [I[poMeIuieHHbIH CUHTE3 OEJIKOB.



6. BuoTexHonorusa B cesibCKOM xo3saicTse (3 4.)

KnoHanbHOoe  MWKpOpasMHOXeHuWe. TpuMeHeHWe  K/OHANbHOr0  MWKPOPA3MHOXEHUA B
pacTeHneBOACTBE. TEXHO/MIOrNA KNOHANIbHOTO MUKPOPa3MHOXeHUA. HeKoTopble cnocobbl KNOHaNbHOTO
MUKPOpa3MHOXeHns. O340poB/eHNe pacTeHnin. Cenekumns pacTeHuU.

7. Mmmo6mnnnsoBaHHble hepMeHTbI(2 4.)

MoHATNE  «VIHXeHepHas 3H3MMONorua». WCTOUHMKKM  (hepmeHTOB. KIMMOGUNIN30BaHHbIe
(hepmeHTbI. MIHBepTasa (caxapasa). Jlaktasa. [1pMmMeHeHne UMMOBUIN30BaHHbLIX (DEPMEHTOB B MeAULINHE.
8. Munuwesas 6uotexHonorma (3 4.)

BeegeHve B nulleByd MuKpobuonoruto. XneboneyeHue. BuHogenve u  NMBOBapeHwUe.
MonyyeHune cnmpyYra. NonyyeHre cOKOB. MONOUYHOKUCIOE BPOXEHME.

9. BrnoTexHonorua B aHepreTuke (3 4.)

BBegeHue B GUOTEXHONOTNYECKYO 3HEpreTuKy. MonydeHne cnupta. MpombILWNEHHOE NOTyYeHue
cnuprta. MNMoBbIWeHne HedTeoTAAUN.

10. 9Okonorunyeckas 6uotexHonorusa (3 4v.)

VIHTeHCMBHAA OYMCTKA CTOYHbIX BOA. DKCTEHCMBHAA OYMCTKA CTOUHbLIX BOA. OUMCTKA XMOKUX
CTOKOB MPOMbILUMEHHbIX MpeanpuaTuin. MepepaboTka TBepAblX O0TX0LOB. buogerpagaums HepTAHbIX
3arpsasHeHuni.

11. bwuoreotexHonorusa (3 4.)

BeegeHve B 6uorugpometannypruto. KWcrtopus 6uorngpometannyprun. MUKPOOPraHM3mbl
BaXHble B buorugpometannyprum. OKucneHue >xenesa u cepbl. BbiwenaumsaHve UuHKa. KyuyHoe U
nof3emMHOe BbllLenaynsaHne mMegu.

12. KpuocoxpaHeHue (4 4.+ 1 yac Ha 0606LLeHME)

FeHOoHL W (akTopbl BAMAKOLWME Ha Hero. TpaguMUMOHHbIE CpPeAcTBa COXPaHeHUs TreHo(oHAA.
CoxpaHeHMne reHohoHAa pacTeHNn B yCnoBuAX in vit. [lenoHnpoBaHUe KONNEKLNA paCTUTENbHbLIX KNETOK
i. O KpMOCOXpaHeHUN 1 ero BO3MOXHOCTAX. TeopeTuyecKme Bonpocbl Kpobnonoruu.

Y4ebHO-MeTOAMYECKOE N MaTepnasibHO-TeXHUYeCcKoe obecrneyeHneobpasoBaTe/ibHOro npotecca

KHuronevyatHas npoayKums:

NuTepatypa 4nsa yuntens:

1. Mukpo6uonorus: 10-11 knaccbl: MeTogumyeckoe nocobue,- M.: BeHTaHa - pa, 2012. - 64 c. -
(BnbnnoTeka aNeKTUBHbLIX KYpPCOB).

JlnTepaTtypa 4na obydyaroLwmxcs:

1 OcHoBbl 6uoTexHonormu: 10-11 knacchbl: yuebHoe nocobme//bnbnmoTeka aneKTUBHbIX Kypcos/
E.A.Huknwosa - M.: BeHTaHa-I"pad, 2009.

2. Mporpammbl 3N1EKTUBHOIO Kypca «brnoTtexHonorna» nop pegakumei Axamanosoin . A M.: Opoda,
2012 (3neKTMBHbIE KYpChbl).

KoMnbloTepHble N NHPOPMALLMOHHO-KOMMYHUKATUBHbIE CpeAcTBa:

» EpuHaa konnekuus LLOP http://school-collection.edu.ru/

e JDNEeKTPOHHOe yuyebHoe nsgaHme «BMoTexXHONOrns» http://school-

collection.edu.ru/catalog/rubr/If5aaedb-b05d-4dld-afc8-e247f48d3eb0/118918/7?
o ®depgepanbHblii LEHTP MH(OPMaLMOHHO-06pa3oBaTebHbIX pecypcos http://fcior.edu.ru/
TexHnYecKne cpeacTBa 00yUeHUs:

HoyT6yK, cTauMoOHapHbIii MynbTUMeMa MNPOEKTOP, MHOTOMYHKLMOHaNbHOE KOMMWpOoBaibHOe
YCTPOWCTBO, MHTEpaKTMBHas [OCKa, KnaccHas Aocka. Ha [oCKe npu Heo6XOAMMOCTU pasmeliarTcs
[LeMOHCTPaLNOHHbIE TabULbl C MOMOLLb MarHUTOB.

OKpaHHO-3BYKOBble N0Co6MS:

. Y4ebHO-nabopaTopHoe 060pya0BaHueE:

. KomnnekT Mukponpenapatos «O6was 6uonorms»

. Nlyna py4yHas

. MWMKPOCKON LIKONbHbIN

. Mogenb «CTpoeHne KNeTOYHOW 060/104KN»

. Mogenb 06béMHas «HK»

. Mogenb-annankauma «Mepekpéct XpoMocom»

. Mogenb-annankauns «eneHme KNeTkn. Mutos n menos»


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://fcior.edu.ru/

4.

TemaTuuyeckoe NIAHUPOBAHUE

No/

HaumeHoBaHue TeMbl, pa3aena

OcCHOBHAsI XAPAKTEPUCTHKA 1EATEJIHLHOCTH
o0yvyawmuxcs

HMara

Hern

ied

1. Beenenue. Ilpeamer 6uorexHooruu (2 4.)

1 Benenue. OnpenenstoT NpeaMeT W 3a1a4yi OUOTEXHOJIOTHH.
Uro Takoe OuorexHoyorusi? XapakTepu3yroT
MepBble  TEXHOJOTMM  C  HCIOJIb30BAHUEM
Ounonornyecknx OOBEKTOB, OCHOBHBIE pa3Ieibl
OMOTEXHOJIOTHH. Onpenenstor obnacThb
NPUMEHEHHs] COBPEMEHHOM OMOTEXHOJIOTHH.

2 | KnerouHnas UHXKeHepus | XapakTepusyroT KJIETOYHY IO VHXKEHEPUIO
JKUBOTHBIX. Knerouynas | 'KUBOTHBIX W pacTeHUil. PacKpbIBAlOT 3HAYEHHUE
WH)KCHEPHS PACTEHUI. unedi, rumore3 B (POPMUPOBAHUU COBPEMEHHOMU

€CTECTBEHHOHAYYHON KapTHUHBI MUPA.
2. OcHOBbI KJIeTOYHOI HH:KeHepuH (3 4.)

3 Kynbtypel n30UpoBaHHbIX | OnpenenstoT NOHATHE KYJbTYPbl H30JIMPOBAHHbBIX
KJIETOK U TKaHel. Mcrnonb30oBaHue. | KJIETOK U TKaHEH.

YcnoBus Ky IbTUBUPOBAHUS. PackpbiBaror  ycioBUs M HCHOJIB30BAHUE
KyJbTUBHUPOBAHUS HW3O0JUPOBAaHHBIX KIJIETOK U
TKaHEe.

4 ITutaTenbHble Cpenbl. XapakTepu3y T NUTATEIbHbBIE CPEIbL.

5 | HemuddepenuupoBka — ocHoBa | PackpsiBaroT nenudpepeHIUpPOBKyY
nporuecca 00pa3oBaHus | M30JMPOBAHHBIX KJIETOK M TKaHeH. OmnpenensroT
M30JIMPOBAHHBIX KJIETOK U TKAHEH. | TUIIBI KJIIETOUHBIX KYJIBTYP.

Tunb! KJIETOYHBIX KYJIBTYP.
3. IlonyvyeHne BTOPHYHBIX MeTA00JIUTOB (2 4.)

6 IlepBuunbie u BTOpUYHbIE | OMNpenessioT YTO TaKoe MepBUYHBIE U BTOPUYHbBIE
COeIMHEHMSI. AJIKaJIoOubL. | COeTMHEHMUS, AJTKAJIONIBI, (heHOoNbHbIE
DeHONbHBIE COEVHEHUs. | COeANHEHUS, TEePIEHOUIbI. BrisBnstoT
Tepnenonabl. pPacIpoOCTpaHEHHE BTOPUYHBIX COSUHEHHUI.

7 Pacnpenenenue BTOpUYHBIX | Pacnpenenenyue BTOpPUYHBIX COEAMHEHMM U UX
COCNMHEHUM W HX pOJNb B | pOJIb B XKU3HEAEATEIbHOCTH KJIETOK.
JKU3HENEATEIbHOCTH KJIETOK.

4. T'eHeTnyeckasi HH:KeHepHsi (OCHOBHbIE MeToAbI) (3 4.)

8 I'enernueckas umxeHepus u e€ | PackpeiBaroT 0COOEHHOCTH FeHEeTUYECKON
MIPUMEHEHUE. WH)KEHepUsi U 00JacTh €€ MPUMEHEHUs.

9 OcHoBHas TEXHOJIOTHS | XapaKTepU3yIoT OCHOBHYO TEXHOJIOTHIO
TE€HETUYECKOMN WH)KCHEPUH. | TEHETUYECKON HHXEHEPUH. OnpenensoT
@DepMeHThI B TeHHOW WH)XKCHEPHUHU. | MPUMEHsieMble ()epPMEHThl B TeHHOH HH)KEHEPHHL.

10 | Bektopel, wucnonb3dyemele B | PaccMaTpuBarOT  BEKTOpPBI, HUCHOJIB3YEMBIE B
kionupoBanuu JIHK. I'enwl n ux | knonupoanun JIHK, rensl m ux mnosydeHue.
nosnydenue. TpaHckpunuus. XapaKkTepU3yT NPOLECC TPAHCKPUIILIUH.

5. T'enernyeckasi HH:KeHepus (npumeHenue) (3 4.)
11 | I'eneruyeckas uHxeHepuss u €€ | PaccMaTpuBarOT reHETHYECKYH) HHXKEHEPHUIO U €€

BO3MOXXHOCTH  JJIsI  TNPAKTHKH.
IIpoayxTel r€HHON WHXKEHEPHUH B
MIPOU3BOACTBE. Ilonyuenne
BaKIUH METOIOM T€HHOU
VHXKCHEPUH.

BO3MOXKHOCTH JUIsl TPAaKTUKU. 3HAKOMSTCS C
POy KTaMU F'€HHOW UH)XXEHEPUH B MPOU3BOJICTBE.
OnucelBatOT MOJTy4YeHHE BAKLIMH METOJOM I'e€HHOMN
WHXKEHEPUH.




12 | MonekynspHas OUArHOCTHKA | XapaKTepU3YIOT MOJEKYJSIPHYIO OUArHOCTUKY
3a0oneBaHMA. I'enernueckue | 3ab0oneBanuii. BrIABISIFOT reHeTHdeckue OOJE3HU
OoNe3HM uYeNOBeKAa M TEHHAs | YeJIOBEeKa M CrocOObl TeHHOM TepaItui.

Tepanusi.
13 | TlpowmplmeHHbli cuHTE3 OenKoB. | OMUCHIBAIOT MPOMBIIIJICHHBIH CHHTE3 OEJIKOB.
6. buotexHoJI0rus1 B CeJILCKOM X03s1HcTBE (3 1.)

14 | KnonanpHoe OnuchIBalOT KJIOHAJBbHOE MUKPOPA3MHOXKEHUE H
MHUKPOPa3MHOXXEHHUE. IIPUMEHEHNE B PACTEHHUEBO/CTBE.

[IpuMeHeHNe B paCTEHHEBOJICTBE.

15 | TexHonorus 51 HekoTopble | OnuchBatOT TEeXHONOTHA U HEKOTOPBIE CIIOCOOBI
CHoco0b! KJIOHAJILHOTO | KJIOHAJbHOT'O MUKPOPA3MHOXKEHHUSI.
MHUKPOPa3MHOXKEHHUSI.

16 | O3poposneHue pacteHuil. | BbIABISIOT CcrocoOBl  O3MOPOBJIEHUS  PACTEHHM.
Cenexuus pacTeHUH. OnuceIBatOT B CEJNEKLUN PACTEHU.

7. NmmooOnau3oBanHbie ¢gepMeHTHI(2 4.)

17 | Ilonsarue «Huxenepnas | PackpeiBaroT MIOHATUE «Hnxenepnas
SH3UMOJIOT D). HcTouHukH | SH3UMOJIOTHUS . BrisBisiror HUCTOYHUKHU
¢depmenToB. UMMoOmnm3oBaHHbIe | pepMeHTOB. XapakTepu3yrT UMMOOHIN30BaHHbIC
(bepMeHTHI. (bepMeHTBL

18 | MuBepraza (caxapasza). Jlakrtaza| OmuceiBatoT uHBepTasdy (caxapasa), JakKTasy.
[IpumeHneHne MMMOOMIN30BaHHBIX] PaccmaTpuBaroT IpUMEHEHUE
(bepMEHTOB B METUIIMHE. UMMOOMJIN30BAHHBIX ()EPMEHTOB B METUIIMHE.

8. Iumesas 6morexHoJorus (3 4.)

19 | Beenenue B MULLEBYIO| XapaKkTepU3yoT MPOLIECCHI: MULIEBY O
MukpoOuonoruto. XyebonedeHne,| MUKpOOHOJIOTHIO, XJieOoneueHne, BUHOJEIHE U
BuHonenue u nuBoBapeHue. MUBOBAPEHHUE.

20 | llonyuyenune cnupra. Ilonyudenue | M3y4aroT npoueccel NOay4eHUs CIUPTA, COKOB.
COKOB.

21 | Mono4HOKHCI0€ OpOKEHHUE. M3y4aroT nporecchl MOJIOYHOKUCIOTO OPOIKEHHSI.

9. buorexHoJjorus B 3Hepreruke (3 4.)

22 | Beenenue B | XapakTepusyroTt OMOTEXHOJIOTHYECKY IO
OMOTEXHOJOTHYECKY O SHEPreTUKy.

SHEPreTHUKY.

23 | Ilonyuenue crupta. | ONHUCHIBAIOT MPOMBIILLICHHOE MOy YeHUE CITUPTA.
IIpomeiinieHHOE [IOJIy Y€HUE
CIupTa.

24 | IlosbliueHue HeQTEOTAAYUH. PackppiBaroT ciocoObl NOBBIIEHHE HE(PTEOTHAYM.

10. Dxoyornyeckas 6uoTexHoJaorus (3 4.)

25 | HTeHCHBHAsT O4YMCTKA CTOYHBIX | XapaKTepU3YH0 HHTEHCHUBHYI0 M 3KCTEHCHBHYIO
BOJI. ODKCTEHCUBHAas  OUYMCTKA | OUHUCTKY CTOYHBIX BOJ.

CTOYHBIX BOJ

26 | Ouucrka KUJKUX cTokoB | OmpenenstoT MNyTH OYMCTKU JKUAKHUX CTOKOB
NPOMBIIIJICHHBIX ~ MPEANPHUATUN. | MPOMBILIUIEHHBIX — NPEANPUSATHA M CHOCOOBI
ITepepaboTKa TBEPABIX OTXONOB. | mepepadoTKa TBEPABIX OTXOMOB.

27 | buonerpanauus He(PTSAHBIX | BoIsSIBISIOT Ouozerpananuio HE(PTIHBIX
3arpsi3HEHUN. 3arpsI3HEHUN.

11. buoreorexHoJjiorus (3 4.)

28 | BeeneHue B | XapaxkTepusyoT OMOTHUIPOMETAILTY PTHIO.
ouoruppomeratypruto. HMcropus | OnHCHBAIOT €€ HCTOPHIO.
OMOTUAPOMETAILTY PTHH.

29 | MukpoopranusMel BaKHBIE B OnpenenstoT  MUKPOOPraHW3Mbl ~ BaXkHble B
OMOrHAPOMETAILTY PTHH. OMOrHAPOMETATYPTUH.  BBIIBIAIOT — MpoLecChl

Oxucnenue xenes3a U cepbl

OKHUCJICHUEC XKEJIC3a U CCPBL




30

BbIH_Ie.]'IaLII/IBaHI/Ie OUHKA.
Kyunoe 51 MOA3EMHOE
BBIIMICJIAYUBAHUC MCOH.

XapakTepusyroT BbILIETAUMBAHUE LIMHKA, KYYHOE U
MOA3€MHOE BBILIEIAYNBAHUE MEH.

12. Kpuocoxpanenue (4 4.)

31 | 'enodonn u bakTops! XapakTepm3yloT TE€HO(POHA OpraHM3MOB U
BIIVSTFOLITIE Ha HETO. BBIABJIIIOT  (DAKTOPBl BJMSIOLINE HAa HETO.
TpaguunoHHbIE cpencraa OnpenensiroT TPaTULIOHHBIE cpeacrTsa
COXpaHeHHsI TeHO(pOHAA. COXpaHeHHsI FeHOpOHAA.

32 | Coxpanenue reHoonna OnpenensroT NyTH COXpaHeHUs] TreHO(pOHOA
pacTeHH B YCJIOBHSX in Vit. pacTeHU B YCJIOBHSX In Vit.

33 | JlenoHupoBaHue  KOJUICKLIMI OnpenensitoT MyTH AENOHUPOBAHUS KOJUIEKIIHI
PACTUTENbHBIX KJIETOK i. PACTUTENbHBIX KJIETOK i.

34| O xpuocoxpaHeHMH U  ero | BeusBisitoT myTH KpuocoxpaHeHus. OMNUCBHIBAIOT
BO3MOXHOCTSIX. TeopeThdeckue | TeOpeTHYeCKHe BOMPOCHl KPHOOHOIOTHH.

BOMPOCHI KPHOOUOJIOTHH.
35 | O6obmenue mo snektuBHOMY | O000mMAIOT  MaTepuan  3JIEKTHBHOIO  Kypca

Kypcy «bHOTEeXHOIOrHsY .

«bHoTEXHOIOTUAY .




