KyméBckmii paioH, cT. Kyménckasi
(TeppuTOpUANIEHBIN, AIMUHUCTPATUBHBIA OKPYT (TOPOI, PaiOH, TTOCEIIOK)

MyYHMIIITIAJBbHOE ABTOHOMHOE 00111e00Pa30BaATeJILHOE VUPEKICHUE

cpeaHdas 001eoopasoBareJbHas mKoJga Nel

nMeHn H.U. KonaparteHko
(mosHOE HAaMMEHOBaHKE 00PA30BATEILHOIO YUPEIKICHUS)

TOUKA \!pocm

LleHTp o6pa3oBaHus
€CTecTBeHHO-Hay4HOM U
TeXHONOrM4ecKom HanpasneHHOCTeNn

u YTBEPXJIEHO

MYHNUWNAJIbHOE Mognucaro undposoii

ABTOHOMHOE
OBLLEOBPA3OBATE/IbHO op11E0BPA30BATENBHOE ot 31 asrycra 2023 rona
E YYPEXOEHWME CPEOHAA YYPEXOEHWE CPEAHASA Hpe,ucezlaTeHL IIeacoBETa
OBLLEOBPA3OBATE/IbHA E’J%;ﬁfﬁmﬂmf*ﬂ / Kapsixuna ../
A IWKOJTA N2 1 UMEHI KOHIPATEHKO o MoJNUCh pykoBoautess OY ®.11.0.
H.1N. KOHOPATEHKO [JlaTa: 2023.09.26 14:15:17 +03'00'

Kypca BHEYpOUHOil AesTeabHOCTH «IIpakTHYeckas OMoJ10rus»
(c ucnonp3oBanueM obopynosanus Llentpa «Touka pocra»

Crynenp 00y4eHus (Kjacc) OCHOBHOe o0liee 00pa3oBaHMe 8-9 kjaccsl
(HayanbpHOE 00IIEe, OCHOBHOE 00I1Iee, cpeaHee (ToJIHOoe) 00111ee 0Opa3oBaHuE C
yKa3aHHEM KJIaCCOB)

KomunuectBo yacos 51 yac (17 yacoB B 8 kJiacce, 34 yaca B 9 Kjacce)

Vyurens ®Ouaonenko KQaus HukosiaeBHA

[Iporpamma pazpabotana B coorBeTcTBUU ¢ PI'OC OOO ¢ yueToM OCHOBHOM
obpazosarenbHoi mporpaMmmbl MAOY COII Nel um. H. Y. Konaparenko

Cr. Kymesckas, 2023 rog



MNOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pa3paborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa Y4YaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMS: HE TOJILKO Ha YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJqbHOCTh  peaju3allid  JaHHOW  TporpaMmbl  OOyCJIOBIIEHa  caMoid
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACATEIBHOCTU. DTA IEATEIBHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIE ICUCTBUS U BAXKHBIM YCIIOBUEM YCIIEITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICJAOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBisieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abOpaTOpPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOYYalOMIUXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns moiaHOro ydyera MOTPEOHOCTEM ydaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIIMPOBaHHBIA TMOAX0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJIEKTYATLHOM U MMO3HABATEIHLHON JEATETHHOCTH
Y pa3BUTHIO HAYYHO-HUCCIIEIOBATEIHLCKIX HABBIKOB.

B noapocTkoBOM BO3pacTe ydamiuecs NposiBIsiIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHMM, HAydYHOM HaNpaBiIe€HUU WM MpodeccuoHambHON
nesaTenbHOCTH. Takum 00pa3omM MpoucXoaut GOPMUPOBAHHUE TO3HABATEILHON U
npo(ecCHOHaNbHON COCTABISIONIECH JTUYHOCTH, MIOMOTAET y4daluleMycsl B ONpeaesieHun
OyIy1Iero >KM3HEHHOT0 MyTH U B MPO(eCCHOHATBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posIa 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MTOCTOSTHHOE JKEJIaHWE MTKOJIbHUKA
K TIO3HAHWIO HOBOTO, PACHIUPEHHIO W YTIyOJEHUIO COOTBETCTBYIONIUX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE IPAKTUYECKUX HABBIKOB, a TaKXE MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[IporpamMmMa HaleiaeHa Ha MOMOIIb PEOEHKY B OCBOCHHU OCHOB OpTraHM3aluU U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIEI0BAHUEM WM MpPOeKTOM. [IporpaMma moMOXeT IIKOJIBHUKY B Oosiee TiyOOKOM
M3YYCHUH MHTEPECYIOIIel ero o0acTu €CTECTBEHHBIX HAyK, a TAaKXkKE B MPUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBBbIKA CAaMOCTOSITEJIBHOTO PEIICHUS aKTYyaJbHbBIX HCCIEAOBATEIbCKUX WIIN
NPAaKTUYECKHUX 3a/lady, BKIIOYAIOLIETO0 B ce0sl yMEHHME BUACTh U aHAJIU3UPOBATH
npoOsieMbl, HYXAAIOIIUECSs B pEIICHUH, YMEHHE [JEeTallbHO IpopaldareiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEJIBHO KOHTPOJIMPOBATh CBOE NPOJBIKEHHUE K KEITAEMOMY PE3yJIbTaATY;

— HaBbIKa T€HEPUPOBAHUS U OPOpPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEIBHOTO OTHOLIEHUS K Yy>KHM B3IJI1aM U UAESIM, 0(pOPMIIEHHBIM
B paboTax JApyrux JoJed, APYruX aBTOPOB — BIAJENbLEB HMHTEUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKH 3pEHHUSA, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIIEHUS IPYTUX B CBOEU MPABOTE, MPOIABUKEHUS CBOUX
UaeH;

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOrpaMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBaAMH, OHUOIMOTEYHBIMU
GboHIAMM W HUHBIMH pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHa MPOEKTHO-
HCCIIEI0BATENbCKAs IS TEIBHOCTD IIKOJIBHUKA.

JlanHast mporpamma paccuuTaHa Ha paboTy cO IIKOJbHUKaMU 8-9 Kiaccos.
[IporpaMmma cocTaBieHa C y4e€TOM HCHOJB30BaHUs oOopyaoBanus LlenTpa
00pa30oBaHUsI  €CTECTBEHHO-HAYYHOW M  TEXHOJOTMYECKOW  HAIpaBICHHOCTEU
«Touka pocray.



[Iporpamma paszoura Ha monynu. Tak Moaynb «broTexHoIOrHs» paccuuTan Ha 17
4acoB M MOXET ObITh peain30BaH B TEUEHHWU OJHOIO IMOJIYyroaus B 8 Kiacce, MOAYJb
«MoJieKyJIIpHbIE OCHOBBI TEHETUKH U CEJIEKIMW» paccuuTadH Ha 34 daca B TeueHUU |
roaa B 9 xiacce.

B3aumocBsa3bp ¢ nporpaMmmor BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOM
NEeATENbHOCTH pa3paboTaHa C Y4YE€TOM PEKOMEHJAlUUid MPUMEPHON MPOrpaMMBI
BOCTIMTAHUS, YIUTHIBACT IICUXOJIOTO-TIEJarOrnYeckiue 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJISET HA MPAKTUKE COCAUHHUTH OOYYAIOIUIyI0 U BOCIHUTATEIHHYIO
NEATENIBHOCTD Me1arora, OpueHTUPOBATH €€ HE TOJIBKO HAa MHTEJUIEKTYyaJlbHOE, HO U Ha
HPAaBCTBEHHOE, COL[MAJIbHOE Pa3BUTHE PEOEHKA. DTO MPOSIBISAETCA:

— B MPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peAU3AlMU MPOrpaMMbl BHEYPOUYHOM
NEeATEIbHOCTH, HAIIEIIINX CBOE OTPAKEHHUE U KOHKPETU3ALNIO B IPUMEPHON IIPOrpaMMe
BOCTIUTAHUS,

— B BO3MOHOCTH KOMIUIEKTOBAHHUSI PA3HOBO3PACTHBIX TPYII JJii OpraHu3aluu
MpOQOPUEHTAIMOHHOW  JEATEIbHOCTH IUKOJBbHUKOB, BOCIUTATEIbHOE 3HAYEHHUE
KOTOPBIX OTMEYAETCS B IPUMEPHON TPOrpaMMe BOCITUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHSATUH IS IKOJILHUKOB, 00ECTICUUBAIOITUX
00JIBIIIYI0 MX BOBJICYEHHOCTh B COBMECTHYIO C [1€JarOroM U IPYTUMU JA€TbMU
JESITEeTbHOCTh U BO3MOKHOCTh 00pa30BaHMsI Ha €€ OCHOBE JIETCKO-B3POCIBIX OOLIIHOCTEH,
KJIFOUEBOE 3HAYEHUE KOTOPBIX JJIsl BOCIIUTAHMS TOAYEPKUBAETCS TPUMEPHOI
IPOTPAMMON BOCITUTAHUS.






COJIEP’KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH
Monyab «buotexnoaorus» 8 kiaacc (17 yacoB)
1. Buomexnonozus (2 uaca)

[TonsiTHe OWOTEXHOJIOTHH. 3a4eM 4YEJOBEKYy OHWOTEXHOJIOTWH, B YeM WX
PEUMYIIECTBO TIepe]] XUMUIECKIM CHHTe30M. OCHOBHBIE OMO000OBEKTH OMOTEXHOJIOTHH:
IPOMBIIIUICHHBIE MUKPOOPTaHU3MBI, KJICTKH U TKaHW PACTCHHIA, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIN3aTOPHI.

Colpbe 111 OMOCHMHTE3a W OIEHKa ero OMoJornueckoil 1eHHOCcTH. OCHOBHBIE
WMCTOYHHKH yTJepoja, a30Ta, pocdopa, MUKPOIITIEMEHTOB.

2. Mukpoouonozus (2 uaca)

[Tonoxkenue NPOKAPUOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue

OakrepuanbHo kieTku. Kimaccudukanus 0akrepuii. Mopdomnorus 6akrepuii.

MououHokucnoe u cnuptoBoe OpokeHue. PoToTpodHbIE U XEMOTPO(QHBIE OaKTEpUU.
[laTorennble Oakrtepuu. UymHash mMajgoyka M 4YepHas CMEpPTh, OOTYNHM3M, CTOJIOHSIK,
TyOepkyes3. Mctopus 60pb0bI ¢ GakTepuanbHIMU HHPEKIIUIMH.

[Ipumenenne Oaktepuil 4enoBEKOM. MUKpPOOPTraHHU3MbI B arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolMalid pPacTeHUM C MHUKpoopraHmsmamu. lccrnenoBarenbckast
pabota «Bbienenue 6akTepuil OJIE3HBIX JJIST PACTEHUI.

3. dykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2pUdbl,
opodcocu, 6ooopocnu) (3 uaca)

[1necHeBbie rpUOBI MPOAYLIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEH caxapomuileToB. McTopus HCHOIB30BaHMS
TPOMCOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTHU BUHOJEIHS U XJIeOOoeueHu s,
CHeIMaIn3upOBaHHBIE packl Jposxoked. Metabomusm aposkxkeit. Peakuusi ciupToBOTO
OporKeHus.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PAa3MHOXKEHUS Y JAPOXKIKEH, 3HAUCHUE
U3Y4YEHUs] MUTO3a W IMTOKWHE3a [JIi ONTUMM3ALMHU IPOIECCOB KYJIHTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, IOHUMAHUS PUYKMH NATOTEHHOCTH JAPOXKKEH U TpUOOB, MOUCKA
MuilieHed (QYHTUIUIOB UM pa3pabOTKM  HOBBIX  JIGKAPCTBEHHBIX  IpEnapaToB






xJieboneKkapHbIX Apoxoked. OCOOEHHOCTH TPHUMEHEHHUs IMPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX JPOKKEN».

Bopopocnun — nepcrnekTuBHBIA OOBEKT A MPOM3BOJACTBA O€JIKa M YIJIEBOOB.
bHOTeXHOIOrHYeCcKre METO/Ibl OYHUCTKH TBEPABIX, KHJIKUX OTXOJOB M Ia3000pa3HBIX
0TX0J10B Mpou3BoACTB. CTouHble BOJbl. CXxembl OYUCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAHTEHKH, OKCUTEHKH. VIcrionp30BaHne BOAOPOCIEN B OYUCTKE CTOYHBIX BOJ.

4. Hacneocmeennas ungopmayus (2 uaca)

HacneacTBeHHOCTh 1 U3BMEHUYHUBOCTh — OCHOBHBIE CBOWMCTBA JKMBBIX OPTraHU3MOB.
HN3menunBOCTh. BHUibl ”3MEHYHMBOCTb.

['eH — wMarepuanbHBII HOCUTEIb HACIECACTBEHHOCTH W  HW3MEHUYHMBOCTH.
HyxinennoBeie kuciaoThl. Jlokanm3anuss TEHETUYECKOrO MaTepualia B KIEeTke. [leneHnne
kietok. Permmukanus JIHK. OcHoBHas qormMa MoJIeKyJIsipHON Onosioruu. TpaHCKpUITIHS.
Tpaucisinusa. Myranuu.

5. Bupyconozusa. (Iuac)
[TosoxkeHue BUPYCOB B CUCTEME OPraHM4eCcKoro Mupa. CTpykTypa U XUMHUYECKHM
coctaB BupycoB. Knaccudukanus BupycoB. Penpoaykiys BUpyCOB.
Bupycsl - Bo30yauTenu nHpekunoHHbIx 0oae3neil. OHkoBupychl. bakrepuodaru:
CTpOE€HHUE, CBOMCTBA, MpUMEHEHUE. bruonorndeckue MeTo ikl 00pbObI C BUPYCAMHU.

6. I'ennas unsicenepus u ouomexuonozuu. (1 uac)
OcHoBbI reHHOM nHxeHepuu. Bektopa. Criennduieckrue pepMeHTh OaKTEpHii.
buortexHonornu npoaykiuu O0eakoB B OakTepUaidbHBIX KyJIbTypax. JlocTrkeHus
TeHHOW MHXKeHEepUH 1 OnoTexHoioruu. Metobl noxyyenus ['MO.



7. Buomexnonozcuu ¢ scusomnogoocmee (3 uaca)

JloMecTHKaIMs OCHOBHBIC JIOMAITHUE KUBOTHBIC, COBPEMEHHBIC SKCIICPUMEHTAX
10 TOMECTUKAIINH KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IIIKOJIBI
akajgeMuka bensena).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUSA 3MOPHUOHOB,
XUMEPHBIC KUBOTHBIC, KIIOHUPOBAHHE.

OcHoOBHBIE 00JIE3HH >KUBOTHBIX M POJIb IaTOT€HHBIX MHKPOOPTaHU3MOB U
1apa3uToOB B Pa3BUTUH 3a00JICBaHUH JOMAITHUX KUBOTHBIX U OCHOBHBIX MepaX 00pbObI
C HEMH; POJIb TIOJIC3HBIX MHKPOCHMOHWOHTOB B OpPraHMU3ME JKUBOTHBIX. [10/10KHTEIIBEHOE
¥ I000YHOE (OTPHIIATEIbHOES) BO3ACHCTBUY aHTHOMOTUKOB HA OPTAaHU3M B XOJI€ JICUCHHUS
’KUBOTHBIX; 1IETU U 33]]a4H BETCPUHAPUU. BUOTEXHOIOTHS KOPMOBBIX MPENapaToB.

8. buomexnonozuu ¢ pacmenuesoocmee (3 uaca)

OcHoBHble MeTonbl cenekuuu. ['mOpunuzaums. dopmbl orbopa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIUU: YIY4YIIEHUE YPOKaWHOCTH, YCTOMUYMBOCTH K OMOTUYECKHM U
adMOTUYECKUM (PaKTOpaM.

OCHOBHBIE TOJXOAbl CEJIEKIMM WU OMOTEXHOJOTHMH KYyJIbTYpPHBIX pPACTEHUH,
['ubpuauzanus, otnajneHHas TUOpPUAM3AIMA, HCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, TeHETHUYEeCKOoe peaakTupoBanue). Mcropus cenekuuu B
Poccun u mupe, nctopus pa3BUTHS BaXKHEUIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MOxeT MOAUPUIIUPOBATH pacTeHUsI? I'eHHAst HHKEHEPHs PACTEHUIA:
UTto Takoe TreHeTHYecKas HMHKEHEPUS pACTEHUU. TpaHCreHHble pacTeHus. Meroasl
nosydenusi. OOpa3zoBaHue OMyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHnchopMarus:
Ti-rutazMub. ['ensl T-JHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBI
TpaHcopmanmu. ['eHeTmueckoe peaakTupoBaHue. CoBpeMEHHbIE MOAXOABI U
NOCTUKEHUS TEHETHMYECKOTO PENAKTHPOBAHUS pacTeHud. EcTh s KU3Hb B
npobupke? buoTexHONOrUs KyJbTYpHBIX pAaCTEHUU.



Monyab «MoJieKyJIsipHbIe OCHOBBI TeHeTHKH U cejieknun» 9 kiaace (34 yaca)
1. Monexynapuas 6uonozus. (10 uacos)
OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HYKJ'IGI/IHOBBIC KHUCIOTEl. OCHOBHEIE IIPUHOUIIBI CTPOCHUSI.
ManI/I‘IHI)Ie CHHTC3bI. PCHJII/IKaHI/ISI — OCHOBA KJICTOYHOI'O ACJICHMHA. HpI/IHHI/IHBI

peIUIMKaLuH.
Mytanuu. YUto BeI3bIBaeT u3mMeHeHus B ctpoenuu JJHK. [TpuHumnel penapauum.
Tpanckpunuus. [Ipaktudeckas padora «Cuina mpomMoTopay.
['eneTtnueckuit kox. TpaHCasALus.
Opranuzanuss reHoma BUPYCOB [IpOoTHBOBHpYCHBIE CpenCTBa, MEXAHU3MBI HX
NEUCTBUSL.
Opranuzanus reHoMa 0akTepuil AHTHOAKTepUaIbHbIE MPENapaThl.

2. Monexynapnote ocnoewt zenemuxu (10 uacos)

[Ipenmer reHetuxku. Kparkas UCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HAaCJIEICTBEHHOCTH.

OT reHa K Opu3HaKy: Kak packpacutb Kota. Yto takoe npusHak? I[IyTe oT reHa no
npu3Haka. Myrtauuu. Asenu. ['eTepo3urorsl U TrOMO3UTOTHL. JIOMUHAHTHBIE H
pELIECCUBHBIE aJUIEIIH.

['ensl cTposAT opraHu3M. BiirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku moHMMaroT, Kakue reHbl TOJKHBI paboTaTh.

3akoHbl MeHielsl: OWH T'eH - OAWH Mpu3HaK. CxeMa CKpelnBaHus. 3aKOH
eauHo00pa3usi TMOPUIOB MEPBOTO TOKOJICHUS.



3akoHbl MeHensl: HECKOJIbKO T€HOB - HECKOJIBKO MpHU3HAKoB. JlurudpuaHoe

cKpemuBaHue. HeszaBuCHMMOE pPacXOXIEHHUE XPOMOCOM.

CuenyieHHOE Hacle10BaHuE.

B3aumoneiicTBue TEHOB. AJUIEIBHOE U HEAJUICIBHOE.

Omnpenenenue moina. [lomoBeie xpomocombl. Camiel U caMku. BiusiHue Qaktopos

OKpyXarwuien cpenbl. XpOMOCOMHOE ompeaeneHrne moJia. [loioBeie XPOMOCOMBEL.
[TpobremaonoIHUTENBHOM X-XPOMOCOMBI Y KEHIITUH. TpeX1BeTHbIE

KOILIKH.

3. Monexynsapnoie ocnoswl cenexyuu (l4uacos)

['ensl B nomymsAnusx: Benukoe paBHoBecue. [omymsamusa. YacToTel BcTpeuaeMocTH
MpU3HaKa U ajmiens. YpaBHeHnue Xapau-BaiinOepra. [Ipaktuyeckoe 3aganue «4acTtoTsl
ajuiesiell, T’eHOTUTIOB U ()EHOTHUIIOBY.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPALMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIIMIO W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTh
nonyssiiuu. Jpeiid renos. Myranuu. Heciydaitnoe ckpemuBanue. M3omnsmus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHBIM  OTOOp. MexaHu3sM  JIeUCTBUS
€CTeCTBEHHOTO 0TOOpa. JIBMKyIIUit 0TOOD.

MoaudukanronHas M3MEHYUBOCTbD. Cratuctuueckue 0COOEHHOCTH
MOIU(PUKAIUOHHON N3MEHYUBOCTH.

HacnenoBaHne KOJMMYECTBEHHBIX NPU3HAKOB. KoIM4YecTBEHHbIE ITPU3HAKMU.
CpenoBasi ©3MEeHYMBOCTh npu3Haka. Koaddunuent Hacnemyemoctu npusHaka. [louck
T€HOB KOJINYECTBEHHBIX NPU3HAKOB. OHOHYKIECOTUAHBIE BapuaHThl reHOB. JIHK-unm.

«Omb1» Han reHoMoM. IloctreHomHas 3pa. OOpatHasi reHeTrka. «OMUKCHBIC
uccnenoBanus. [Iporeom, Mmetadosom. IIpakTuueckoe 3aganre « ATpOHOMBIDY.

JlomecTuKanus W IEHTPhl T€HETUYECKOTO pa3zHooOpaszus. [loucku pacteHuii c

«XOPOIIUMMY TIpU3HAKAMU IS 4YesloBeka. [[eHTpbl TeHETHMYEeCKOro pa3HooOpa3usl.
Huxomait BanoBuu Bapunop. Cenekuus. KomOuHanmonHass 1 ruOpuHasi CeIeKIusl.
['etepo3uc. CoxpaHuTh U U3YYUTh TE€HBI, YTOOBl MeHATH Oyaymiee. Kak mnpaBuibHO
XpaHUTb reHbl. KouleKny reHeTHYECKUX PECYPCOB PACTEHUM.

I'eHeTnueckue wLEHTpPHI B Hamed crpa”He. ['e 3aHMMarOTCsd TIEeHETUKOM U
TEHOMMKOW [ HYK]T CEJIbCKOTO XO3s1CTBA.






IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOMH JEATEJIBHOCTH

3aHATHA B paMKax @pOrpaMMbl HaIpaBlIEHbl Ha 0OecleYeHHe JAOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTAThI:

B cgepe epadsicoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM JESITEIBHOCTH IIPU BBIIIOJIHEHUU UCCIIEIOBAHUN U IIPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHUIO U B3aHMOIIOMOIIN.

B cghepe nampuomuueckozco éocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTaBJAIOLIEH KYJIbTYpPbI, TOPAOCTb 34 BKJIAJ POCCUHCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cgpepe Oyxosno-npaecmeennoco eochumanus: TOTOBHOCTb OLICHUBATh
[IOBEICHUE M TOCTYNKHA C MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbI;, IOHUMAHUE 3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTA JESITEIBHOCTH YEJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHWE pojau OHOJOTMH B
(OpMHPOBAHUYU ICTETUUECKON KYJIbTYpPbl JUUHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O O1A20NOAYYUSA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 370POBBIM 00pa3 *KU3HHU (370pOBOE MUTAHUE, COOMIOACHNE TUTHEHUYECKUX
IpaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXa, peryisipHas puznyeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA U HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa aiusi (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM 3MOLIMOHATBHBIM COCTOSIHUEM.

B cgpepe mpyoosozo eocnumanus: aKTUBHOE y4acTUE B PELIEHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOQeccHil, CBA3aHHBIX C
Ouosoruei.

B cgepe skonocuueckozo  eocnumanus: OpUEHTALUsT Ha I[PUMEHEHUE
OMOJIOrMYECKUX 3HAHUI IPU PELIEHUH 33]a4 B 00JIACTH OKPYXKAIOIIEH Cpeibl; OCO3HAHUE
HKOJIOTMUYECKUX MPOOJIEM U MyTeH UX PELIEHUs]; TOTOBHOCTb K YYaCTHUIO B IPAKTUYECKON
NEATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HayyHo20 NO3HAHUA:! OPUEHTALMS Ha
COBPEMEHHYI0 CHCTEMY HAay4HBIX MpPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;



MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATEIILHOCTH, MHTEpEca K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATENIbCKOM JESITEIbHOCTH.

B cgepe adanmayuu x usmeHarOWUMCs YCA0BUAM COYUATLHOU U NPUPOOHOLL
cpeovl: aJeKBaTHAs OIICHKA W3MEHSIONIUMXCS  YCIIOBHUM; TPUHITUE  PEIICHUS
(MHOUBHyaTbHOE, B TPYNIE) B HM3MEHSIONMIUXCA YCJIOBHUSIX HAa OCHOBAaHMM aHAIN3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cgepe osnadenus ynueepcanvuvimu yueOHbiMu NO3HABAMENbHLIMU OCUCTNEUSIMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMK  OUOJTOTHYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS Jisi OOOOIIEHUS U CpPaBHEHUS,
KPUTEPUU MPOBOJUMOI0 AHAIIN3A;

® C yu€éTOM NIPEJIOKEHHOW OMOJOTUYECKON 3a7a4M BBIABIISTH 3aKOHOMEPHOCTU U
IPOTUBOpPEYMsI B paccMaTpUBaeMbIX (akTax W HAONIOJACHMSIX; TMpe/jaratb
KPUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTAaBJICHHON 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JeiaTh BBIBOABI C HCIOJb30BAHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHOW OMOJIOrMYecKoi 3agadu
(cpaBHUBATh HECKOJILKO BapUAHTOB PEILICHUS, BRIOUpATh HauboIee MOIXOASAIINI
C YU4€TOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyall, OOBEKTa, U  CaMOCTOSITEIHHO
yCTaHABJIMBATh HCKOMOE U JITAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH MO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIaHY HAaOIIOICHHUE, HECIIOKHBIHI
OMOJIOTUYECKUIA JKCIIEPUMEHT, HEOOJIBIOE WCCIIENOBAHUE TIO YCTAaHOBJICHUIO
0COOEHHOCTEM OMOJOTHUECKOTO 00bEeKTa (IIporiecca) 3yueHus,

® TIPUYNHHO-CICACTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OMOJOTUYECKHX OOBEKTOB
MEXy COOOM;



OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, MOIYYCHHYIO B
X0/J1e HAaOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
IPOBEIEHHOIO HAOJIOACHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OIICHKU
JOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE JaNbHEIIee pa3BUTHE OMOJOTHIECKUX MPOIIECCOB U
UX TOCJIEJICTBHS B aHAJOTMYHBIX WJIM CXOJHBIX CHTYyalUAX, & TAK)KE BBIIIBUIaTh
MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PaGora ¢ uadopmanvei:

MPUMEHSATH PA3JMYHbIE METObl, HHCTPYMEHTHI U 3aIIPOCHI MIPU MTOUCKE U 0TOOpE
Ouonornuyeckod HMHGOpPMALMU WM JAaHHBIX W3 MCTOYHMKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUecKOoi 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATh UM  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HaXOJUTh CXOJIHbIE apIyMEHTHI (ITOATBEPKIA0IIME WIH OIIPOBEPIaloOIIne OJHY U
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO ()OpMY MpE/ICTaBICHN HH(DOPMALUU U
WUTIOCTPUPOBATH PEIIAEMBbIE 3aja4H HECIIOKHBIMU CXEMaMH, THarpaMmMaMu, HHOU
rpaduKoOi U X KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMamuu 1O  KPUTEPUsIM,
MPENIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OOuienue:

BOCIIPUHUMATH U (HOPMYTUPOBATH CYXKJEHUS, BRIPAXKaTh SMOILIUU B TIPOIIECCE
BBITIOJTHEHUS MMPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOadbHBIE CpEICTBa OOIICHWS, TIOHMMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, 3HAaTh M paclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIMi U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEpPEHUsl [JPYyTUX, MNPOSIBIATh YBAXKUTEIBHOE OTHOILICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ Majora u/min JUCKYCCHM 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKI1aeMOM
OMOJIOTUYECKOM TEMbl M BBICKA3bIBaTh WJICU, HAICJIEHHbIE Ha pelieHue
OHMOJIOrMYeCKOH 3a7aui U MOAAep KaHue OJIaroKenaTeIbHOCTH OOIICHNUS;
CONIOCTABJISATh CBOM CYXKAECHUA C CYXICHUSMH JPYTUX YYaCTHUKOB JIHAJIOTra,
OOHapyXUBaTh PA3JIUYUS U CXOJICTBO MO3UIUN;

MyOJIMYHO TIPEACTABIATH PE3YJIBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(aKCTIepuMeHTa, UCCIIEIOBAHUS, IPOEKTA);



® CaMOCTOSITEIPHO BEIOMPATH (hOpMAT BBICTYIUICHUS C YUETOM 3a/1a4 IPE3ECHTAIIUN 1
O0COOEHHOCTEW ayauTOpUM M B COOTBETCTBUM C HHUM COCTaBJISTh YCTHBIE U
MMACbMEHHBIC TEKCTHI C UCTIOIb30BAHUEM WJUTFOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas 1eATeIbHOCTh (COTPYIHUYECTBO):

® [IOHMMAaTh W WCIOJIb30BaTh TPEUMYIIECTBA KOMAHIHON ¥ WHIWBHUIYaIbHOU
paboThl MIpU pEUICHUU KOHKPETHOM OMOJOTHYECKOM MpoOjeMbl, 0O0CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHs TPYIIOBBIX (HOPM B3aMMOJICUCTBHS TIPH PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a4m;

® [IPUHUMATH 1LI€JIb COBMECTHOM AESATEIBHOCTH, KOJUIEKTUBHO CTPOUTDH JIEUCTBUS TIO
e MOCTIKEHHUIO: PacCHpeeNsiTh POJIH, JOTOBApUBATHCS, OOCYX AAaTh MPOILECC U
pe3yibTaT COBMECTHON paboThI;

e yMeTh 0000IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTb, BBITIOJIHITH MOPYYCHUS, TOAUUHSITHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENEATh CBOIO POJib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacmpeneniaTh 3adaud MEXIy WICHaMH KOMAaHIbI, Y9acCTBOBaTh B TPYIITOBBIX
dbopmax paboTsl (00CyX1eHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBIMTOJHITH CBOIO YaCTh PAOOTHI, JOCTUTATh KAUECTBEHHOTO PE3YJIbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMH YJIC€HAMHU KOMaH/IbI;

® OIICHMBATh KayeCTBO CBOEro BKJAJa B OOMUN MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITENIbHO  CPOPMYJMPOBAHHBIM  YYaCTHUKAMH  B3aUMO/JICHCTBUS;
CpPaBHUBATh PE3YJIbTATHI C UCXOAHOM 3a1a4€H M BKJIAJl KAXI0T0 YJIECHA KOMaH bl B
JOCTI)KEHUE PEe3yJbTAaTOB, pasleisaTh cepy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTB K MPEIOCTABICHUIO OTYETA MEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB U IMOIMOHAIBLHOTO
MHTEJUIEKTA [IKOJIbHUKOB.

B ceepe oenadenus ynueepcanvHoiMu yueOHLIMU PeYISIMUBHLIMU OCUCTNGUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OPHUEHTHPOBATHCS B PA3IMYHBIX TTOJIX0/IaX MPUHATUS PEIICHUH (MHANBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION );

® CaMOCTOSTCILHO COCTAaBIIATh QJITOPUTM peIIeHHs 3aJadud (MM €ro 4YacTh),
BBIOMpATh CMOcO0 pelieHus Yy4eOHOM OHMOJOTrMYEecKOM 3aJayul ¢ y4ETOM
UMEIOIINUXCS PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
MpeyiaraeMble BApUAHTHI PEIICHU;

® COCTaBIATh IUIAaH JCWCTBUH (IUIaH peanu3alldd HaMEUEHHOTO aJropuTMa
peIieHus), KOPPEKTUPOBATh TPEJIOKEHHBIN aJITOPUTM C YYETOM TIOTyUCHHUS
HOBBIX OMOJIOTUUECKUX 3HAaHHUM 00 n3yuyaeMoM OHOJIOTUYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.



CaMOKOHTPOJIb (pediaekcust):

BJIA/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIieKcHu;

JaBaTh aJ€KBATHYIO OLEHKY CUTYALIMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH
pemieHuy  y4eOHOW OHMOJIOTMUECKOW 3a/Jaud, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMMCS O0CTOSTENbCTBAM;

OOBSACHSITH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3yIbTaTOB JEATEIBHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJUTh TO3UTHBHOE B
POU30LIEANIECH CUTYaIUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, Ha3pIBaTh M YIMPABIATH COOCTBEHHBIMH SMOIUSMUA W SMOIUSIMHU
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUIUHBI SMOITUH;

CTaBUTH ce0s1 Ha MECTO JIPYroro YeJIOBEeKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOro;

PETYIUPOBATH CITIOCOO BHIPAKCHHS IMOIIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €T0 MHEHHIO;

MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY M TaKOE ke MPaBO JPYTroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAbHBIX YUEOHBIX PEryJISTUBHBIX ICUCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
MO3UIIMS JIMYHOCTH), W >KU3HCHHBIX HABBIKOB JIMYHOCTH (yMpaBiieHUsS COOOM,
CaMOJIMCIMIUINHBI, YCTOMYMBOTO TTOBEICHMUS ).

IIpeaMeTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TnpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJIOB OMOJOTHYECKON HAYKHU C IIEJIBIO

M3y4eHUs] OUMOJIOTUYECKUX OOBEKTOB, SIBJIGHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOrMYECKUX OITBITOB M 9KCIICPUMCHTOB, B TOM 4YHCIIC C

WCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IpOBaHI/IC YMCEHHUA MHTCTPUPOBATH OMOJOTUYECKHE 3HAHMUS CO 3HAHHUSIMH U3

Ipyrux y4eOHbIX mpeamMeToB (hu3uKH, XUMHUH, Teorpaduu, UCTOPUH, OOIIECTBO3ZHAHUS
UT. 1.);



— (opmupoBanue yMeHUil pemath yueOHbIe 3a1a4 OMOJOTUYECKOTO COMIepKAHUS,
BBISIBJSITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3W,  NPOBOAWTH  KAaYeCTBCHHBIE U
KOJTMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

— (¢dopMupOBaHHE YMEHUS TUIAHUPOBATh YUeOHOE HMCCIICOBAHHME WM TPOEKTHYIO
paboTy C yu4eToM MOCTAaBICHHOU 1eNu: (opMyInpoBaTh MPOOIEMy, TUTIOTE3Y U CTAaBUTh
3a/la4ll WCCJICIOBAHMS, BBHIOMpATh aJeKBAaTHO ITOCTABJICHHON IIETM METOMBI, JeNaTh
BBIBO/IBI IO PE3YJIbTaTaM MCCIIEAOBAHUS WM MPOCKTHOMN EATEIHHOCTH;

— (QopmMupoBaHne UWHTEpeca K  yriayOJeHWr0  OMONOTHMYECKMX  3HaHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYNIEHU CPEIHET0 MOJTHOTO 00pa30BaHus JjIs Oyyiien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJICHUE HaBbIkaMu paboTel ¢ uH(OpManueld ecTECTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, MoJieliel, H300paKEeHH), KPUTHUYECKOTO aHajIu3a
uH(GOPMAIUH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; UHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oymayiien
poheCCUOHAIBHOM JICSITEILHOCTA B 00JIaCTH  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, NHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaAHWE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CpPEIbl, BIMSIIONIMX HA Pa3BUTHE M
CYIIIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCIIOJIB30BAHMS €€ JTOCTIKCHHUH B
COBPEMEHHOM KU3HU YEJIOBEKa, 0COOCHHOCTH HMCIOJIB30BAHUS KUBBIX OPTAaHU3MOB JIJISI
IIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TECHETUYECKM  MOAU(PUIIMPOBAHHBIE  PACTCHUS, OINEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJeHHAs THOPUIM3alNs, HWCKYCCTBCHHBIH OTOOD,
reTepO3uC, TpaHCHOpPMaIHs, MyTareHe3, TCHETHIECKOE PEAAKTHPOBAHHUE;

— TIOHUMaHWE MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJIeJICTBCHHON
nH(OpMAIUK U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HAIIPABJICHUH — FeHOMUKH, METar€HOMHUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHMH YEIIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCO0ax
UX JUArHOCTHKH W JICUCHUS;



— (opmMupoBaHHEe YMEHHS WCIIOJIB30BATh MOHATUHHBIN anmapar ¥ CUMBOJUYCCKUIN
S3BIK TCHETHKH, TPAMOTHOE TPUMEHEHHWE HAyYHBIX TEPMHUHOB, TOHSATHUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYJISIPHONH OHOJIOTUH
MO3BOJISIET YCHEUIHO pellaTh TaKhe 3JI000JHEBHbIE MPOOJIEMBbl, KakK OXpaHa

OKPY)KaIOHIGﬁ Cpcabl, COXPpAaHCHHUC 3J0POBbBA YCJIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHCTCM.



Monayab «buotexnoaorus» 8 kiaacc (17 yacon)

TEMATHYECKOE IINTAHUPOBAHUE

MOJIOYHOKHUCIIOE U CTUPTOBOE
opoxenue. DotorpodHbie U
xeMoTpodHbIe OaKTEpHUH.
[IpumeneHue 6akTepuii B
arpoOMOTEXHOJIOTHH.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJIbHUKOB
Tema 1. [TonsiTie GMOTEXHOJIOTUH. 3aUueM [IpakTuueckas paborta
BuoTtexHoJiorus YeJI0BEKY OMOTEXHOJIOTUH, B UYEM «IIpumepbl
(2 9) UX MPEUMYIIECTBO Mepe] pPUMEHEHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
OMO00OBEKTHI OMOTEXHOIOTHU: 00BEKTOB B TBOECH
IIPOMBIIIICHHbBIE KUZHI.
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.
CoIpbe 11 OMOCHHTE3a U OLICHKA
ero OMOJIOTUYECKOM 1IEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOAA,
azorta, ¢pocdopa, MUKPOIJIEMEHTOB.
Tema 2. Knaccuduxanus 0akrepuil. JlaGoparopnas padota
Muxkpo0OuoJiorusi Mopdonorust 6akTepui. «DUKCUPOBAHHBIE
(2 u) ®dusnosiorusi OakTepuii: MUTaHKE, Mpenaparsbl
JBIXaHWe, POCT U Pa3MHOKCHHE. OaKTepHii».




Tema 3.
JyKapHOTHYECKHE

OpraHm3mMbl B

[1necHeBble rpuOBI IPOIYLIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB

OO611ast xapakTepuCTHKa APOAOKEH

buorexnonoruun caxapomuueroB. Mcropus

(34)
Iposxokei. MeTtaboau3m IpoxoKei.
Peakuust ciupToBOTrOo OpoKeHusl.
Bonopocin — nepcnekTuBHbIN [IpakTrnueckas padora
00BEKT JJ1s Mpou3BOACTBA Oenka u | «CpaBHUTEIBHBIN
YIIIEBOJOB. BUOTEXHOIOTHUYECKHE | aHAJIU3 PA3BUTHS
METO/bl OYUCTKU TBEPABIX, JPpOAOKEN B a3pOOHBIX U
KUJKAX OTXOJIOB M ra3000pa3HbIX | aHa3POOHBIX YCIOBHIX)
BOJI.

Tema 4. HacnencrseHHoCTh 1 [IpakTuueckas padora

HacaexcrBennast U3MEHYUBOCTH — OCHOBHBIE «MoaudukamoHHast

undopmanus (2 4)

CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHUYMBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICCTBEHHOCTH U
n3MeHunBocTU. HykiienHoBbIe
KUCJIOTHI. JIokanmu3amus
FEHETUYECKOr0 MaTepuasa B
KJeTKe. JlelleHrue KIETOoK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancusuus.
Myrannu.

W3MEHYHMBOCTH (JTUCThS,
UTOJIKU C OJTHOTO
JepeBa)».

Tema 5.
Bupycousorusi (1 1)

ITonoxeHue BUPyCOB B CHUCTEME
opranudeckoro mupa. CTpykrypa u
XMMHUYECKUH COCTAB BUPYCOB.
Knaccudukanust BUpycos.
Penponykuus BupycoB. Bupycsl -
BO30yIUTENN MH(PEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
baktepuodaru. buonornueckue
METOJIb O0PHOBI CBHPYCAMH.




Tema 6. 'ennas
HHKEHepusl U
OHOTEeXHOJIOTUH

(19)

OCHOBBI T€HHOI MHKEHEPUU.
Bekropa. Cneunduueckue
dbepMeHTBI OaKTepUid.
buoTtexHonornu npoayKIuu
0eJIKOB B OaKTEepHATbHBIX
KyJbTypax. JlocTrkeHns: TeHHOM
WHXEHEPUHU U OMOTEXHOJIOTUH.
Meroapinonyyenuss [ MO.

Tema 7.
buorexHoJioruu B

’KHBOTHOBOJICTBE
(39

JloMecTuKaiysi OCHOBHBIX
JIOMAIIIHUX KUBOTHBIX;
COBPEMEHHBIE IKCIIEPUMEHTHI 110
JIOMECTHKAIINH )KUBOTHBIX
(JucwIa, HOpKa u JIp. —
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akajemuka bensiera).
CoBpemMeHHbBIE METOBI B
YKWBOTHOBO/JICTBE: TPaHCILJIAHTALIMS
SMOPHUOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHHUE.

OcHOBHBIE 00JIE3HU KUBOTHBIX U
POJIb MaTOT€HHBIX
MUKPOOPTaHU3MOB U MMapa3uTOB B
pa3BUTHUH 3a00JICBaHUN JOMAITHUX
’KUBOTHBIX. bBroTexHoIorns
KOPMOBBIX IIPENapaToB.

[IpakTuueckas padborta
«CocTaBieHue paluoHa
MUTAHUS KUBOTHOTO,
pacyeT pacxoJIoB Ha
COJIEpKAHUEY.

Tema 8.
buorexHogoruu B
PaCTeHUeBOJACTBE
(39)

OCHOBHBIC METOIBI CEJICKIINU.
I'mbpunuzanus. opmer ordopa.
OcHOBHbIE HaNpaBJIEHUS




CEJIEKIINU: YIIyUIICHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE TOAXObI CENEKLINH U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHc(opmalus, MyTareHes,
TE€HETUYECKOE PETaKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kaxk uenoBek Moxer
MOAU(PUITUPOBATH PACTEHUS?
['enHas nH)XEHEpHs paCTCHUM.
TpaHCreHHbIE pacTeHUS.

BUOTEXHONIOTHS KYyJIbTYPHBIX
pacTEHUN.




MonyJb «MoJieKyJasipHbIe 0CHOBBI TeHeTHKH U cesekmnm» 9 kiaace (34 gaca)

Marpuunsblie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpyHUMIIBL pEIUIMKALIUY.
Myrannu. YUTo BbI3bIBACT
u3meHeHus B ctpoennu JJTHK.
[IpuHMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXAaHU3MBI UX JEUCTBUA.
Opranusanusi reHoMa OakTepuit
AHTHOaKTEepUAIbHBIC TTPENapaThl.
Opranu3zanusi reHoMa 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Temel OcHoBHOE coaepKaHue JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHBIEC BEXU PAa3BUTHS [IpakTuyeckas padota
Moaexkyasipaas MOJIEKYJISIPHON OUOJIOTHH. «Mogens JIHK-
ounostorus (10 ) HyknenHoBBbIE KHUCIOTHL. opUraMm.
OCHOBHBIE IPUHIIUIIBI CTPOEHUS. [IpakTuueckas padota

«Penrenune 3a51ay Ha
T€HETUYECKUU KOJI.
Tpancasuus».




Tema 2.
Moaexkyasipabie

OCHOBBI FTeHETHKH
(10 g)

IIpenmer renernxu. Kpatkas
HCTOPHUSI PA3BUTHS NPEICTABICHUS
0 HacJIEeACTBEHHOCTH.

Ot reHa K npusHaKy: KaKk
packpacutb kota. Yto Takoe
npu3Hak? [IyTe oT rena o
npusHaka. Myranuu. Aeny.
I'eTepo3UroTsl ¥ TOMO3UTOTHI.
JIOMMHaHTHBIE U PELIECCUBHBIC
aJuIeIIu.

I'eHsI CTPOAT OpraHu3M.
BxitoueHue v BBIKJIIOUEHHE
6ob10r0 Habopa reHoB. Kak
KJIETKH ITOHUMAIOT, KAKHE TCHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACIEqOBaHUE
MIPU3HAKOB. 3aKOHBI MeHIens:
OJIMH T'€H - OJWH Ipu3HaK. Cxema
CKpelIMBaHus. 3aKOH
eAMHO00pa3ust THOPUIOB MEPBOTO
NOKOJIEHUS. 3aKOH PacUIEIIIEHUS
IIPU3HaKa BO BTOPOM ITOKOJIEHUH.
3akoHbl MeHEeNs: HECKOJIBKO
I'€HOB - HECKOJIBKO ITPU3HAKOB.

JIuruOpuIHOE CKpEIIMBaHUE.
HeszaBucumoe pacxoxaeHue
xpomocoM. ClienieHHoe
HacJieIOBaHUE.

B3aumopaelicTBue reHoB.
AJINIENTBHOE U HEAIIJIETBHOE.
Onpenenenue noja. [logoBbie
XpoMocOoMBbI. CaMIIbl U CaMKH.
Brusiare gaktopoB okpysKaroIiei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocoMmsbl. [Ipobrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIUH. TpeX1BeTHbIE KOIIKH.

[IpakTueckoe 3axanue
«Pacmenienue Bo
BTOPOM IOKOJICHUW.

[IpakTrnueckoe 3amanue
«Pemerka Ilenneray.

[IpakTrnueckoe 3ananue
«HacnenoBanue,
CLCIUICHHOE C MOJIOM.




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(14 g)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHUE Xapu-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
TIOMYJISIIUU.

Hpeitp  renoB.  Myrtamuu.
HecnyuaitHoe  ckpeliuBaHue.
N3onsauus.

[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
U3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
OIHOHYKIEOTUAHBIE BAPUAHTHI
renoB. JJIHK-uwu.

JlomMecTukanus 1 UEHTPbI
T€HETHYECKOTO pa3HOOOpa3usi.
[Toucku pacrTenuii ¢

«XOPOIIMMU» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pazHooOpasusi. Hukonaii IBanoBu4
Basunos. Cenexuusi.
Kombunarmonnast u ruGpuaHas
cenekus. ['ereposzuc. MeToapl
KyJIbTUBUPOBAHUS 1N VItro s
COXpPaHEHUS TEHETUYECKUX
pPECYpPCOB pAaCTEHHUM U IS
YCKOPEHHOM CEJICKIIUH
['eHeT4eCKME HEHTPHI B HALLIECH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOM JJISI HY KT
CEJIbCKOT0 XO35IMCTBA.

[IpakTuueckoe 3amanue
«ATPOHOMBI».

[IpakTnueckoe 3axanue
«l"omosornueckue
PSAIBI HACIEACTBEHHOM
VU3MEHUYHUBOCTH.
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