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HosicHuTebHAA 3aIUCKA

[Iporpamma  pa3paboTaHa B COOTBETCTBUM ¢  TpeboBaHusiMu  DenepaibHOro
TrOCYJapCTBEHHOT'O  00pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO  OO0Iero oOpa3oBaHUs,
OpUMEHTHUPOBaHAa Ha OO0ecCleYeHHe WHAMBUAYAJIbHBIX MOTPEOHOCTEH OOyyaromuxcs Hu
HaIpaBJIeHa Ha JIOCTM)KEHHME IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOEHHUS MPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHHUs ¢ YYETOM BBIOOpAa YY4aCTHHKAMU OOpa30BaTENIbHBIX OTHOIICHHH KypCOB
BHEYPOUHOU ACSATEILHOCTH. DTO MO3BOJIAET 00ECTIEUUTh €IUHCTBO 00513aTENbHBIX TPEOOBAHUM
®I'OC BO BceM MPOCTPAHCTBE IIKOJIBHOTO OOpa30BaHUS: HE TOJHKO Ha YPOKE, HO U 3a €ro
npeneaamu.

AKTyaJbHOCTh peali3allii JaHHOM MporpamMmbl 0OYCJIOBJIEHAa caMOi OCOOEHHOCTBHIO
MPOEKTHO-UCCIICIOBATEIbCKOM  JIEATETbHOCTH. JTa  JIEATEIbHOCTh JIEKUT B  OCHOBE
MO3HABATEIHLHOTO HHTEPECA peOeHKa, SIBJISETCS 3aJI0TOM YMEHUs TUIAHUPOBATh JTHO0ObIC 1eHCTBUS
M BaXHBIM YCIIOBUEM YCHEIIHON peanu3auuu uzaei. JlroOble HM3MEHEHHsS] COBPEMEHHOTO
oOuiecTBa CBA3aHbl C NPOEKTaMU M MCCIECJOBaHUSIMU — B HayKe, TBOpYECTBE, OM3HEce,
oOmiecTBeHHOM >XU3HHU. [103TOMYy BaKHBIM AJIIEMEHTOM DPa3BUTHS JTUYHOCTH OOYYarOIIETOCs
ABIIgeTCA (POPMUPOBAHNE OCHOBHBIX HaBBIKOB IMPOEKTHO- UCCIIEIOBATENBCKOM €A TEIbHOCTH.

[Iporpammoii mpenycMOTpeHO (pOPMHUPOBAHHE COBPEMEHHOI'O TEOPETHUYECKOTO YPOBHS
3HaHUH, a TAKXKE U IPAKTUYECKOTO OMBITa PAOOTHI € 1TA00PaTOPHBIM 000PYI0BAaHUEM, OBJIAJICHHE
MpUeMaMH HCCJICIOBATEIIbCKON ESITENbHOCTH. METObl OpraHu3aiui o0pa30BaTEeIbHOW U
HAy4YHO-HMCCIIEI0BATENbCKON IEATEILHOCTH IPEyCMAaTPUBAIOT (DOPMHUPOBAHUE Y O0YUAIOLTUXCS
HECTaHJAPTHOTO TBOPYECKOTO MBIIUICHHS, CBOOOABI CAMOBBIPAKEHUS W WHIUBUIYaITLHOCTH
CYKJICHHM.

JUis monHOro ydera MOTPeOHOCTEH ywamuxcs B HOPOrpaMMe  HCIOIb3YETCs
g depeHIIMPOBaHHBIN MOIX0M, YTO CTUMYJIUPYET YUYaIerocs K YBEIMYEHHUIO MOTPEOHOCTH B
WHIUBUAYaJbHOW, WHTEIUIEKTyaJlbHOM W TIO3HABaTEIbHOM JAESITEIbHOCTH U Pa3BUTHUIO
HAy4YHO-KMCCIIEIOBATENbCKUX HABBIKOB. [IporpaMma cranet BoCTpeOOBaHHOM B MEPBYIO OYEPEIb
IIKOJIbHUKaMH, KOTOpPbIE HMEIOT CTOWKHA HWHTEPEC U COOTBETCTBYIOUIYID MOTHBALUIO K
M3YYEHHIO IPEIMETOB €CTECTBEHHO-HAYYHOT' O I[UKJIa, €CTECTBEHHBIM HayKaM M TEXHOJOTHUSM.

B nmoapocTkoBOM Bo3pacTe yuamniuecs: IposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM HIIN
WHOHM 00JIacTH 3HaHWH, HAYYHOM HAIPABICHUH WU MPOPECCUOHATBHON MeaTebHOCTH. TakuMm
oOpa3zoM mpoucxoaut GopMUPOBAHHUE MMO3HABATEIHLHON M MPOoheCCUOHATBHON COCTaBIIAIONICH
JUYHOCTH, IIOMOTaeT ydyallemMycs B ONpeleieHUH OyIylero 3>KU3HEHHOro NyTH H B
mpodecCHoHaAIBFHOM BBIOOpE TOCIe OKOHYaHUs IKObL. [101060HOT0 poja 3anHTepeCOBaHHOCTh
CTUMYJIMpPYET IOCTOSHHOE JK€JaHHe IIKOJbHUKA K IO3HAHUIO HOBOTO, PACIIUPEHUI0 H
yr1yOJIeHUI0 COOTBETCTBYIOIIMX 3HAHUW, W TOJNYYCHHUIO HOBBIX B TOM YHCIIE MPAKTUYECKUX
HABBIKOB, a TAK)KE MOTUBUPYET ydalerocs Ha NpoOpUeHTALIUIO.

[Iporpamma HaieneHa Ha NOMOLIb pPeOEHKY B OCBOEGHHMUM OCHOB OpraHu3aluud |
OCYIIECTBJIICHUS COOCTBEHHOM MPOEKTHO-MCCIEIOBATENLCKON JEATENbHOCTH, a TakkKe B

puoOpeTeHNH HEOOXOAUMOTO OIBITa JJIs pabOThl HAJ MHAUBUAYAJIbHBIM MCCIICIOBAHUEM HIIH



npoektoM. [IporpaMma nomosker MKOJIbHUKY B OoJiee INyOOKOM M3YYEHUH UHTEPECYIOIIEeH ero
00JlacTH eCTEeCTBEHHBIX HAyK, a TakXKe€ B MPUOOPETCHUH BaXXHBIX COILUAIBHBIX HAaBBIKOB,
HEO0OXOIMMBIX JUIsI POTYKTUBHON CONMANIU3AINH U (POPMHUPOBAHUS TPAXKIAHCKON MO3UIINH:

- HaBbIKa CAMOCTOSATEIILHOTO  PEIICHHS  aKTYallbHBIX  HCCIEJOBATEIbCKUX  HIIH
MPAKTUYECKUX 3a/lay, BKIIOYAIOIIET0 B ce0s yMEHUE BUAECTb U aHAIU3UPOBATH IPOOJIEMBI,
HY>KJAIOIMECs B PEIICHUU, YMEHHE JeTaIbHO MpopadaThiBaTh U PEAM30BBIBATH CIIOCOOBI
paboThl € HUMH, YMEHHE IUJIJAaHUPOBATh COOCTBEHHYIO pPabOTy U CaMOCTOSITENIbHO
KOHTPOJIMPOBATh CBOE MPOABMKEHHE K JKEJTAEMOMY PE3yJIbTaTy;

- HaBbIKa FeHEpPUPOBaHUSA U 0OPMIICHHS COOCTBEHHBIX HJIEH, 00JIeUCHUS UX B YIOOHYIO
JUTSL pacripocTpaHeHus GopMmy;

- - HaBBIKA YBAXXUTEJIBHOTO OTHONIICHMS K UY>KUM B3TJISAaM U UaesiM, 0OPMIICHHBIM B
paboTax Ipyrux JoJeH, Ipyrux aBTOPOB — BIICINbIIEB UHTEUICKTYaIbHOM COOCTBEHHOCTH;

- HaBbIKa MyOJMYHOTO BBICTYIUICHHUS TIepe]a OOJIbIION ayIUTOpUEH, apryMEHTUPOBAHUS U
OTCTaWBaHUSI CBOEH TOUKHU 3PEHMsI, OTBETOB HA BOMPOCHI CBEPCTHUKOB U B3POCIBIX, YOSKICHUS
JIPYTUX B CBOEU MPABOTE, IMIPOJBUKECHUS CBOUX UIEH;

- HaBblka pabOThl CO CHCIUATU3UPOBAHHBIMU  KOMIIBIOTEPHBIMH  IPOTpaMMaMH,
71a00paTOPHBIM 00OPYA0BAHUEM, TEXHUUYECKUMHU YCTPOWCTBAMHU, OMOJIMOTEYHBIMU (DOHIAMU U
UHBIMH pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHA MPOEKTHO- HCCIEA0BATEIbCKAS
JEeSATEeTLHOCTD IKOJIbHUKA.

Kpome Toro, pabora mIKONbHMKAa HaJ MPOEKTOM WU UCCIeIOBaHUEM OyJer
CIIOCOOCTBOBATh M PA3BUTHIO €TO aJICKBATHOM CAMOOIICHKH.

BapuanTtsl peanu3zanuu nporpaMMbl ¥ GopMbI IPOBEACHUS 3aAHATHIA.

JlanHas mporpamma paccuMTaHa Ha palOoTy co WIKoJAbHUKaMu 5-9 kiaccos. Ilemarory
Ba)KHEE AaKIICHTHPOBATh CBOC BHUMAHUE HE CTOJBKO HA KAdyeCcTBE pPe3yJbTaTa MPOEKTa WU
UCCJIEIOBaHUs, CKOJBKO HAa TOM, YTOOBI ydyaluMCsl MOJy4asl 3HAHUA B TOM YHUCIIE U Yepes
BBITIOJTHEHUE TIPAKTHUYECKOTO 3aIaHMsI, JIe]all BEIBOJIBI M YMO3AKIIOUEHHUSI HA OCHOBAHHH CBOETO
WCCIIeIOBAHUs, YYWICS CpaBHUBATh €ro pe3yJdbTaThl C TEOPETHUYECKHUM MaTepHalioM |
WCCIIEIOBAaHUSAMM JPYTUX IIKOJIHHUKOB. Takum o0Opa3oM, IIKOJBHHUK OCBOUT OCHOBBI
MPOEKTHO-UCCIIEIOBATEIBCKOM ACSITEILHOCTH U IPUOOPETET HABBIK KPUTUYECKOTO OTHOILIIEHUS K
MaTepuany.

[Tporpamma pa3bura Ha MOAYJIH, KOTOPbIE MOTYT OBITh MCIOJIb30BaHbI JMO0O YAaCTHYHO,
6o mosHOoCThIO. Tak Momyns «Kak JKMBOTHbIE M pacTE€HUs MPUCTOCAOIMBAIOTCS
(3BOJIIOLIMOHHAS HKOJIOTHS) MPEANOIaraeTcs s u3y4eHus B 5 win 6 Kjacce B TEYEHUE OJJHOTO
roja (34 gaca B roxa). Moaynu «OCHOBBI PACTEHUEBOJCTBAa» U «BHOTEXHONIOTHS» paccUUTaHbI
Ha 68 YaCOB M MOTYT OBITh PeaTM30BaHbI B TEUCHUH 2-X JIeT (110 34 Jaca B roj1) Wid B TCUCHUH |
roga (68 yacoB B roj). Bo BTopoM ciydae BO3MOXKHO MPOXOKIeHne 000ux Moayiei («OCHOBBI
pacteHueBojicTBa» B 7 wiu 8 kiacce, «buorexnonorum» B 7 unu 8 kiacce). AHaJIOTUYHO
Moaynu «MoJeKyIapHbIe OCHOBBI (pu3uoNoruu u dapmMakonorum» u «MoJeKyIspHble OCHOBBI
CEJICKIIMM» PAacCUMTaHbBI Ha 68 YaCOB M MOTYT OBITh peaji30BaHbI B TCUCHHH 2- X JieT (1o 34 yaca
B roja) uiu B TeueHuu 1 roma (68 vyacoB B roxa). Bo BTopom ciydae BO3MOXKHO MPOXOXKICHUE

oboux Moxyieh («MoeKynspHbIe OCHOBBI CelIeKIMM» B 8 Kimacce, «MoJIeKyIspHbIE OCHOBBI



¢u3nonoruu u Gpapmaxkosorun» B 9 kiacce).

MoXHO peKoOMEeHJOBaThb HCIOJIb30BaTh MoOAyNIH «Kak KUBOTHBIE M PACTEHHUS
npucnocadnuBaroTcs», «OCHOBBI PAaCTEHHUEBOJICTBA», «MOJIEKYISIpHbIE OCHOBBI CEJICKIIUN» B
KauyecTBE HEMPEPHIBHOIO 00pa3oBaTesibHOro KK (5-9 kiacc o 1 yacy B HeJlento) i KJIaccoB
arpoOMOTEXHOJIOTMYECKOW  HampaBieHHOcTH. Mogaynun «Kak JKMBOTHbIE U PacTEHHUS
npucnocabnuBarotcs», «buorexHomorum» u  «MoJneKyIspHbIE OCHOBBI (PU3UOJIOTHH U
(dhapMakoJIoTuM» B Ka4ECTBE HEMPEPHIBHOTO 0OpaszoBaTesbHOro 1ukia (5-9 kmacc mo 1 yacy B
HEJIEJII0) JUIsl KIIaCCOB OMOTEXHOJIOTMYECKOTO MIIM METUIIMHCKOTO HAIlPaBICHUH.

B3aumocBsiz3b ¢ mnporpammor BocnuTaHusi. [IporpamMma Kypca BHEypOYHOU
JEeSTENIbHOCTU pa3paboTaHa C YYETOM PEKOMEHJAlUi MPUMEPHOW MpOrpaMMbl BOCHUTAHUS,
YUUTBHIBAET IICUXOJIOTO-TIEIarOTHYECKUE OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KATETOpUid. ITO
MO3BOJISIET HA MPAKTUKE COCNUHUTH OOYYArONIyI0 U BOCIUTATENbHYIO JACSITEIbHOCTh MeIarora,
OpUEHTUPOBATH €€ HE TOJIbKO Ha HMHTEJUIEKTYyaJlbHOE, HO M Ha HPAaBCTBEHHOE, COLIMAJIBLHOE
pa3BuTHE peOeHKa. DTO MPOSBIIAETCA:

- B IPUOPUTETE JMYHOCTHBIX PE3YJIbTATOB peATU3ALMNN IPOrpaMMbl BHEYPOUHOM
NEeSTENIbHOCTH, HALIEAIIUX CBOE OTPAKEHHE W KOHKPETH3alUI0 B MPUMEPHOM Mporpamme
BOCIIUTAHMUS;

- B BO3MOXHOCTH KOMIUIEKTOBAHHS PA3HOBO3PACTHBIX TIPyNH JUisi OpPTraHU3aluu
Npo(OPUEHTALIMOHHON JI€ATEIbHOCTH IIKOJBHUKOB, BOCIUTATENbHOE 3HAYEHUE KOTOPBIX
OTMEYaeTcsl B IPUMEPHOI pOorpaMme BOCIIUTAHUS;

- B MHTEPAKTUBHBIX (pOpMax 3aHSATUU /IS NIKOJIBHUKOB, 0OECIIEUNBAIOIINX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C II€1aroroM U IpyrUMH JA€TbMH AESTEbHOCTh U BO3MOKHOCTb
o0pa30oBaHUsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOLIHOCTEH, KIIOYEBOE 3HAUEHHE KOTOPBIX IS
BOCIIUTAHUS IOTYEPKUBAETCS IPUMEPHOI TPOrpaMMOil BOCITUTAHUS.

Oco0enHocTu padoThl yunTe s MO NporpamMmme. 3a1ada yYUTENIs] COCTOUT B TOM, YTOOBI
COTPOBOXKIATh Tpolecc MpodeccuoHaNbHOW OPUEHTAMH IIKOJIbHUKA, PACKPBIBAS MOTEHIUAT
KQKJOTO 4Yepe3 BOBJICUEHHWE B MHOTOOOpa3HYIO JESTENbHOCTh, OPTAaHU30BAHHYIO B Pa3HBIX
¢dopmax. [Ipu 3ToM pe3ynbTaToM pabOThl YUUTENS B MEPBYIO OUEpe/b SIBISETCS JTUYHOCTHOE
pa3BuTue ydanierocs. JIMUHOCTHBIX PE3yJbTAaTOB YUUTEIb MOXKET JIOCTUYb, YBJIEKAs yYCHHUKA
COBMECTHOM M HHTEPECHOH MM OOOHMM JeATEIbHOCTHIO, yCTaHABIMBas BO BpeMs 3aHATHH
N00pOXkKeNnaTeNpbHyl0, MOMJIEPKUBAIOILYI0 aTMocdepy, Hacblllas 3aHATHS LIEHHOCTHBIM
COJIEPKAHUEM.

[IpumepHas cxeMa nNpoBeICHUS 3aHATUI 110 IPOTPAMME:

1. OObsicHEeHHE TEOPETUUECKOI0 MaTepHala o TeMe.

2. TlogrotoBka K OSKCHEPUMEHTAJbHOMY 3aHITHIO, OOCYXXJIEHHE OOBEKTOB  JJIA
MIPAKTUYECKOTO 3aHSTHSI.

3. IlpoBeneHune NPaKTHUUECKOrO 3aHATHUS — OCHOBHAs 3ajlaya OCBOCHHE METOJO0JIOTUU
JAHHOTO AKCIIEpUMEHTA.

4. Ilo oOKOHYaHMU NPENJIOKUTh JETAM, KOTOpPbIE 3aWHTEPECOBAJIUCHh JaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €TO B UCCIEAOBATENbCKUI NpoeKT. i1 3TOro He0OX0AUMO 0OCYAUTh

00BEKTHI, KOTOPhIE YUYEHUK OYyJI€T UCCIIEI0BATh, COCTABUTH IJIaH SKCIIEPUMEHTA.



5. IlomOYb y4eHUKY IPOAHAIU3UPOBATD PE3YJIBTAThI IKCIIEPUMEHTA.
COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monyab «buorexHosiorusp -7-8 kiaccenl (34 4acoB)
1. buomexnonozus ( 1uac)

[TonsiTe OGMOTEXHOJOTUHU. 3aU€M YEIOBEKY OMOTEXHOJOTHH, B YEM UX MPEUMYLIECTBO
nepes XUMHUYECKUM CUHTe30M. OCHOBHbIE OMOOOBEKTHl OMOTEXHOJOTHMHU: IMPOMBIIUIEHHBIE
MUKpPOOPTaHU3MBbI, KJIETKH W TKAaHH PACTEHUH, KUBOTHBIX M 4YEJIOBEKa, OMOKAaTaIu3aTOpHI.
[IpakTuueckas padota «IIpumepbl npuMeHEeHHUs OMOJIOTUYECKUX OOBEKTOB B TBOEH JKU3HUY.

Chipbe 117151 OMOCHHTE3a U OIIEHKa €r0 OMOIOrHYecKoii IeHHOCTH. OCHOBHBIE UCTOUYHUKH
yriaepoaa, a3ora, ¢ocdopa, MUKpodIeMeHTOB. lccienoBaHne HOBBIX HCTOYHHKOB CHIPbS
(BKJIIOYasi BOIIPOCHI €ro MpeiBApUTENbHON 00paboTKH), pa3pab0TKa HOBBIX MUTATENbHBIX Cpe,
B TOM YHUCJI€ BKIIOYAIONIMX OMOCTUMYIISTOPBI U JPYTHE SJIEMEHTHI YIIPABIECHUS U ONITUMU3AIUT
MpoLeccoB OMocuHTe3a. MeTO bl ONTUMHU3AIMH MUTATEIBHBIX CPE/.

2. Muxpoouonozus (6 uacos)

[losioxeHre MPOKapuoOTOB B CUCTEME opraHuueckoro mupa. CtpoeHue OGakTepHanibHON
kietku. Kimaccudukamus Oakrepuii. Mopdomorust 6akrepuid. [IpocTbie W CIIOXKHBIE METOIBI
OKpamnBaHus Oakrepuil. dusnonoruss OaKTEpUil: MUTAHUE, JBIXAaHHE, POCT U PA3MHOMXKEHUE.
3HAKOMCTBO € JOMEHOM Apxeu (IKCTPeMO(PHUIBHOCTh, OCOOCHHOCTH CTPOCHHS KIIETKH).
Jlabopatopnast pabora «DukcupoBaHHbIE mpemnaparbl Oakrepuil. OmnpeaeneHue QGOpPMBI
NPENJIOKEHHBIX  KYJIbTYp MHUKPOOPraHHU3MOB, HCIIOJNb3Ysl IPOCTOM METOJ  OKPacKm»
Jlaboparopnast pabota «OmnpeneneHre TUIMA KIETOYHOW CTEHKHM METOJOM OKpAIIMBAHUS IO
I'pamMmy» (TTpu HAJTUYKUU PEAKTUBOB).

MosnouHokucioe u crnuproBoe Opoxenue. @otorpodHbie U XeMOTpO(HBIE OaKTEPHUH.
Kunernueckoe omnucanue mnpouecca pocta MUKPOOPraHM3MOB. ODKCIIOHEHLMAIbHAs MOJEIb
pocra. Kunermka rubenu wmukpoopranusmon. JlabopatopHas pabora «lIpuroroBnenue
MPUKU3HEHHBIX MPENapaToB MOJIOYHOKHUCIIBIX OaKTepUii».

ITatorennsiec OakTepuu. UymHas Majodyka W 4YEepHass CMEPTh, OOTYJIHU3M, CTOJIOHSK,
Tyoepkyie3. Ucropust 60ps0bI ¢ OakTepranbHbIMU HHpeKIHsIMU. JJaboparopHas padota «Iloces
cMbiBa ¢ pyk Ha yvamku I[letpm». JlabopatopHas pabora «BblaeneHue 4mMcTON KyJIbTYphl
Oaktepuii. Meroa pasBeneHuil. MeTon wmcTomaromero Imrpuxa». JlabopaTopHas pabota
«Mopdoaornueckass xapaKTepUCTHKa BBIJCICHHON YHCTOM KyJIbTYpHI: XapaKTePUCTHKA
KOJIOHUH, opMa OaKTepHil, TUI KJIECTOUHON CTEHKIY.

BoiiHa OeckOHEYHOCTH: AHTHOWOTHUKH TIPOTHB OakTepuil. MeXaHM3Mbl JeHCTBHMA
aHTUOMOTHKOB. MEXKJIEeTOUHasi KOMMYHHKanus Oakrepuii. UyBcTBO KBOpyMma. JlaboparopHas
pabora «CpaBHEHHE POCTa MUKPOOPraHU3MOB Ha yaiike 0e3 ¥ ¢ 100aBJIeHUs aHTUOUOTHUKOBY
UccnenoBarennckas pabora «Ilomck MHUKpOOpraHU3MOB OOJAMAIONIMX AHTArOHUCTUYECKOU
AKTUBHOCTBIOY.

[Ipumenenune Oakrepuil yenoBekoM. KuHeTnueckoe onmucaHue OMOCHMHTE3a MPOIYKTOB

MUKpoOpranu3dMamu. bakTepuu, KOTOpbIE MOTYT pasziaraTh IJAacTHK. MccinegoBarenbckast



pabota «Brienenrne MOJTOYHOKHUCIIBIX OaKTEPHil, HCCIIEIOBAHUE UX aKTUBHOCTH.
Mukpoopranu3sMbl B arpooroTexXHOJOTUU. VICKyCCTBEHHBIE acCOLMAIIMU PACTEHUU C
MUKpoopranum3Mamu. lcciaenoBatenbckas pabora «BreimeneHue OakTepwil TOJIE3HBIX IS

pacTeHun».

3. JykapuomuuecKkue 0p2aHusMvl 6 OUOMEXHO102UU (njlecHesble 2PUdbl, OPOMHCIHCU,
6o0opocau) (6 uacos)

[1necHeBbie rpUOBI MPOAYIIEHTHI OMOJOTUYECKN AKTUBHBIX BEIIECTB.

OO6m1as xapakTepucTUKa APOXOKEH caxapoMHUIeTOB. VICTOpUs MCIIONB30BaAHUS IPOXIKEH
B TPaJMUMOHHOW  OWoTexHojoruu. TexHoysormu  BHHOAEIHUS U XJeOoleyeHwus,
CIEIMaIM3UPOBAHHBIC pachkl JpoXoked. Metabonusm Jpoxokei. Peakmus crnupToBOTro
opoxenusa. JlabopaTtopnas pabGorta «llomcuer kIeTok Jpoxokeld B kamepe lopsieBay.
Jlaboparopnas padota «OOHapyXxeHUE MPOYKTOB CIIUPTOBOTO OPOKEHHUS: STUIIOBOTO CIIUPTA U
yriaekuciaoro rasza». [lonydeHne BTOPUYHBIX METAOONIMTOB B JApOXKax. JIposkxku Kak
NpOoayLEeHTbl OuoTomIuB. [lonyueHue 1eneBbIX OEIKOB B IPOKKAX.

Oco0eHHOCTH BEreTaTUBHOTO M TIOJOBOI'O PAa3MHOXKEHHsI Y JAPOXOKEH, 3HaYeHHE
M3YYECHHS] MUTO3a M IUTOKMHE3a JIJIsi ONTUMU3AIUU TPOIECCOB KYIbTUBUPOBAHUS APOXKIKEBBIX
ITAMMOB, TOHHUMAaHHS TPUYUH TMATOTEHHOCTHU JPOXIKEW U TpuOOB, IMOUCKA MHUIICHEH
GyHruuuaoB M pa3pabOTKM HOBBIX JIEKApCTBEHHBIX IpenaparoB. JlaboparopHas pabota
«Habmronenne pa3MHOXKEHHUS JPOXOKEBBIX KieTok». [Ipakrtuueckas pabora «[lomydueHue
TBOpOra u kedupa Ha OCHOBE MOJIOYHOKHUCIHBIX OakTepuit». [IpakTuueckas padbora «OCHOBHbIE
BU/JIBI KBaCa M UX XapaKTEPUCTHKAY «J{pOXIKH U MOJIOUHOKHUCIIbIE OaKTEPHUH, TPUMEHSIEMBIE TSI
mpou3BoJicTBa kBacay. [Ipaktudeckas pabora «CpaBHUTEIBHBIN aHATU3 PA3BUTUS JIPOXKOKEH B
a’pOoOHBIX M aHa’poOHbIX YycioBusAx». IlpakTuyeckas pabora «MeToapl OLEHKH CBOMCTB
xJie0omeKkapHbIx  Jpoxxkeil. OCOOCHHOCTH TPUMEHEHHsI TMPECCOBAaHHBIX, CYIICHBIX U
WHCTAHTHBIX JIpoXokei». MccnemoBarenbckas pabora «BausHue (HHU3MKO-XUMHUYECKHUX
(akTOpOB Ha KaueCTBO OMOTEXHOIOIMYECKON MPOIyKLUHU (KBac, Kepup, ChIp, XJIed U Jap.)».

Bonopocnn — mnepcnekTUBHBIA OOBEKT Il NPOU3BOJCTBA Oelka M YIJIEBOJOB.
bruoTtexHonornueckue METObl OYUCTKU TBEPIBIX, KUAKUX OTXOJOB M ra3000pa3HBIX OTXOOB
npousBoacTB. CrouHble BoOJbl. CXEMbl OYUCTKH. BHOQUIBTPBI, a’3pOTEHKHU, METAHTEHKH,
OKCUTEHKU. AKTUBHBIN WJI M BXOZSIINE B HETO MUKPOOPTraHu3Mbl. Vcrionb30BaHue BOIOPOCIEH
B OYMCTKE CTOYHBIX BOJI. MccienoBarenbekas padoTa « Bnusane Gpu3nko-xuMuueckux akTopoB

Ha poct Bojopociu (Chlorella vulgaris)y.

4. Hacneocmeennasa ungpopmayusn (4 uacos)

HacnencTBeHHOCT, M HM3MEHYMBOCTH — OCHOBHBIE CBOMCTBA J>KHMBBIX OpPTraHU3MOB.
N3menunBocth. Buael  usmeHumBocTh. IIpakTmueckas pabora «MoaudukarmoHHas
W3MEHYUBOCTD (JIUCTHS, UTOJKH C OJTHOTO JIEPEBA)».

I'en — maTtepuanbHBIA HOCUTENIb HACJICACTBEHHOCTH M W3MEHYMBOCTH. HykienHoOBbIE
KUCIIOTHI. JIOKanu3anus reHeTUYeCKOro marepuana B kieTtke. JleneHue kinetok. Perumkanus

JHK. OcHoBHas norma monekyisipHoit Ouonoruu. Tpanckpuniusa. Tpancnsmus. Myrtanuu.



[IpakTuueckas padota «I'eH — MHCTpYKLHUA 110 cOOpKe KIETKHU (Ha Oucepe Ui KOHCTPYKTOPE)».
[Tpaktuueckas padora «MyTtanus Ha OyTepOpoae (1000 00BEKT U3 MpeabIAyLIeH padoThI, T1Ie

W3MEHEHHE WHCTPYKIIMH MPUBEJIET K N3BMEHEHHUIO BHEIIHETO BU/Ia OOBEKTA)».

5. Bupyconocua. (3uacos)

[TonoxxeHre BUpYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XUMUYECKUN COCTaB
BupycoB. Knaccudukammst BupycoB. Pempoaykius BupycoB. IIpocMOTp JOKyMEHTaIbHOTO
¢dbunpMa o BUpycax.

Bupycsl - B030yauTenu HHPEKUMOHHBIX Oone3neld. OHkoBupychl. bakrtepuodaru:
CTpOeHHE, CBOICTBA, puMeHeHue. [Ipaktuueckas padora. «Meton pasBeaenuin» [Ipakruueckas
pabora. «TutpoBanue 6akTeprodaron.

buonornueckue MetToasl 00pHOBI C BUPYCaAMHU.

6. I'ennas unsycenepus u oGuomexnonozuu. (4 yacos)

OcHoBbl reHHOM uHxeHepuu. Bekrtopa. Crneuuduueckue ¢GepMeHTh OaKTepHid.
[Ipaktuyeckass pabora «DHIOHYKIIEa3bl pecTpukiuu (paboTa ¢  HYKICOTUIHBIMH
MOCJIEJOBATENIbHOCTSIMU Ha Oymare)».

buoTtexHonoruu nmpoayKIuu 6eIKOB B OaKTEpUATBHBIX KYJIbTypax. JJOCTHKEHUS TeHHOM
WHXEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aanTUBHOIO UIMMYyHUTETa OakTepuil U apxeil.

[Ipaktuueckas padota «I'ennbie HoOxHUIBI - CRISPR/Cas (MmonenupoBanue Ha 6ymare)» I'MO.
Meroas! nonyuenust 'MO. Urpa-auckyccusi «Boiurpaiil rpant Ha coznanue [MO».

7. bBuomexnonozuu 6 sxcusommnoeoocmee (4 uacos)

JlomecTuKalusi OCHOBHbIE JOMAIIIHHE >XUBOTHBIC, COBPEMEHHBIE 3KCIIEPUMEHTAX IIO
JIOMECTUKAIIMH KUBOTHBIX (JINCUIIA, HOPKA U AP. — SKCIEPUMEHTHI HAYYHOMU IIKOJIbI aKaJIeMHUKa
bensieBa). luckyccus «JloMecTukaius, BCe JIM paCTEHUS U ) KUBOTHBIE, KOTOPBIE KUBYT PSJIOM C
YEJIOBEKOM WM OJOMalIHUBalOTCA? MOXKHO JIM CYMTaTh TapakaHa OJIOMAalllHEHHBIM
KUBOTHBIM 7.

CoBpeMeHHBIE METOJbI B JKMBOTHOBOJICTBE: TPAaHCIUIAHTAIMS AMOPHOHOB, XUMEPHBIC
KUBOTHBIE, KIIOHUpoBaHue. [IpakTrueckas pabota «MeTouka KIOHUPOBaHUS (MOACIUPOBAHHE
Ha Oymare).

OcHoBHbBIE 0O0JIE3HH JKMBOTHBIX M POJIb MATOT€HHBIX MHUKPOOPTAaHU3MOB M MAapa3HTOB B
pa3BuTUM 3200JI€BaHUI JOMAIIHUX >XUBOTHBIX M OCHOBHBIX Mepax OOphOBI C HUMH; POJb
MOJIE3HBIX MHUKPOCUMOMOHTOB B OpraHu3Mme >KUBOTHBIX. [lojoxxkurenbHoe U MOOOYHOE
(oTpuIaTensHOE) BO3/ICHCTBUM aHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUEHUS )KUBOTHBIX; LIETH U
3alla4yl  BeTepuHapuu. buoTexHONOruMs KOPMOBBIX mpemnapaToB. llpakTuueckas paboTa
«CocraBieHue palMoHa TMHUTaHUS >KUBOTHOTO, PAacyeT pacxoJOB Ha COAECpPKaAHUEY.

HccnenoBaTtennsckas padora «OreHka Ka4eCcTBa MOJIOYHON MTPOTYKITHI).



8. buomexnonozuu ¢ pacmenueeoocmee (5uacos)

OcHoBHbIe MeTO/bI cenekiuu. [ 'ubpuanzanus. @opmer 0T60pa. OCHOBHBIE HAIIPABICHUS
CEJIKIIMM: YIIYYIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OHOTHYECKMM U a0HOTHYECKUM
¢daktopam. IlpakTuueckass pabora «BwipammuBaem ropox. Kak mpoBecTH CKpelMBaHUE Y
ropoxay.

OcHOBHBIE MOJXObI CENIEKIINHA U OMOTEXHOJIOTUH KYJIBTYPHBIX pacTeHuid, [ nubpuauzanus,
oTHajeHHass TUOpUAN3alnsl, UCKYCCTBEHHBIM OTOOp, TeTepo3uc, TpaHchopmalus, MyTareHes,
reHeTudeckoe penaktupoBanue). Mcropusi cenekiuu B Poccum u mmpe, uctopusi pa3BUTHUS
BaXHEUIINX COPTOB KYJbTYPHBIX PACTCHUN.

Kak yenoBek Moxer monupuuupoBaTh pactenus? ['eHHass nHxeHepusi pacteHuid: Yrto
TAKO€ TEHETUYECKAs WH)KEHEpUs pACTeHUH. TpaHCreHHbIE pacTeHHs. MeToabl MOJyYCHUS.
OO6pa3oBanue omyxojeil y pactenmii. ArpoOakrtepuanbHas TpaHchopmanus: Ti-mia3mMumabl.
I'east T-JJHK. MonexynspHo-reHeTHYECKHE MeXaHU3Mbl TpaHchopmaiuu. ['eHeTnyeckoe
penaktupoBanre. COBPEMEHHBIE MOAXOAbl U AOCTHKEHUS T€HETHYECKOTO PEIaKTUPOBAHUS
pactenuii. [IpakTuyeckas padora «I'eHOMHBIC HOXKHHIBI (MOJEIUPOBAHHE PAOOTHI CHCTEMBI
CRISP-Cas).

Ectb nu sxu3Hb B ipobupke? buoTexHOI0THS KYJIbTYPHBIX PACTEHUMN.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOYHOM JIEAATEJIbHOCTH

3aHATHS B paMKax IporpaMMbl HAaIIPaBJIEHbI HA 00eCIIeYeHNE JOCTHKEHUSI IIKOJbHUKAMU
CJICAYIOLMX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHbBIX PE3YIbTATOB.
JInuyHOCTHBIE pe3yJIbTAThI:

B cgepe epasxcoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOM
JESATEIILHOCTY TPY BBIIIOJHEHUHU UCCIIEJOBAHUI U IPOEKTOB, CTPEMIIEHHE K B3aUMOIIOHUMAHHUIO
Y B3aMMOITOMOIILH.

B cipepe nampuomuueckoco eocnumamnus: OTHOLIEHHE K OMOJOTMM Kak K Ba)KHOU
COCTaBJIAIOIIEH KYJbTYpbl, TOPAOCTh 3@ BKJIAJ POCCUMCKUX M COBETCKHUX YYEHBIX B pa3BUTHE
MHUPOBOI OMOJIOTUYECKON HAYKH.

B cgpepe oyxoeno-npascmeennozo éocnumanusi; TOTOBHOCTb OLICHUBATh IIOBEJIECHUE U
IIOCTYIIKM C IO3ULIUU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOH KyJIbTYphl; NOHUMAaHHE
3HaYMMOCTH HPaBCTBEHHOI'O aCleKTa JEeSITeIbHOCTH Y€JI0BEKa B MEAUIIMHE U OMOJIOTHH.

B cgpepe acmemuueckoeo 6ocnumanus: NOHUMaHUE PoJM OMOJIOTUU B (POPMUpPOBAHUU
ACTETUYECKON KyJIbTYPbI JUYHOCTH.

B cgepe @uzuueckoco eocnumanus, @opmuposanus Kyibmypvl 300po6bi U
IMOYUOHATILHO20 O1a20N0IYyYUs: OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO M YCTAHOBKA
Ha 3JI0pOBBINA 00pa3 KU3HU (310pOBOE NMHUTAHUE, COONIOACHNE TUTHEHUYECKHUX MPaBMII U HOPM,
cOAIaHCUPOBAHHBIA PpPEXUM 3aHATUH M OTAbIXa, peryispHas (u3nuecKass aKTUBHOCTD);
OCO3HAHME TMOCJIEACTBUM M HENpUSITHE BPEIHbIX MPUBBIYEK (yNOTpeOJeHue ajaKoross,
HapKOTUKOB, KypeHue) U UHbIX (opM Bpeaa ais (PU3MUYECKOr0 M MCUXUYECKOTO 370POBbS;
coOnrofieHre TpaBmwil O€30MacCHOCTH, B TOM YHCIE HaBBIKM O€30MAaCHOTO TIOBEJICHUS B
NpPUPOAHON cpene; cHOPMHPOBAHHOCTh HaBbIKa pe(IIEKCUU, YIpPaBIEHUE COOCTBEHHBIM
SMOLIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosoco eéocnumanus: akTUBHOE y4acTHE B PEILIEHUN IPAKTUYECKUX 337124 (B
paMKax CeMbH, IIKOJbl, TOpojAa, Kpasi) OMOJOTMYECKON M 3KOJOTMYECKO HaIlpaBiIEHHOCTH,
MHTEpEC K MPAaKTUYECKOMY U3YUEHHIO Ipodeccuil, CBSI3aHHBIX ¢ OHOJIOTHEH.

B cgepe skonocuueckoco 6ocnumanus: OpueHTalUs HA MPUMEHEHHE OMOJIOTMYECKHX
3HAHMM NpU pelIeHUH 3a7ad B 00JacTH OKpY)Karollell cpelbl; OCO3HAHHE 3KOJOTHYECKUX
npobseM M myTed HMX PEeLIeHHs; TOTOBHOCTh K YUYaCTHIO B IPAKTUYECKOH JeATEIbHOCTU
9KOJIOTMYECKOW HANPABICHHOCTH.

B cepepe nonumanua yemnocmu HayuHoeo no3HaHus: OPUEHTALUs HA COBPEMEHHYIO
CHUCTEMY HAy4yHBIX IPEACTaBICHUH 00 OCHOBHBIX OHOJIOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBSI34X Y€JIOBEKa C IPUPOJIHON U COLIMATILHOM Cpeioi; TOHUMAaHUE POJIH OMOJIOTUYECKOI
HayKud B (DOPMHPOBAHMU HAYYHOTO MUPOBO33PEHMSI; pa3BUTHE HAYYHOW JI0003HATEIBHOCTH,
MHTepeca K OMOJIOTHYEeCKOl HayKe, HaBBIKOB MCCIIEIOBATEIBCKON JAESITEIbHOCTH.

B cghepe aoanmayuu x usmenaowumca ycrosuam coyuanvHol u RPUPOOHOU Cpeobl:
a/IeKBaTHas OLEHKA U3MEHSIOIINXCS YCIOBUI; IPUHATHE pelieHUs (MHAUBUAYaJIbHOE, B TPYIIIIE)

B HU3MCHSIONIMXCA YCJIOBUAX HA OCHOBAaHMM aHaimW3a Owuoiorudeckoil wuHpopmamy;



MJJAHUPOBAaHUE JCHCTBUA B HOBOM CHTyalluM Ha OCHOBAaHWU 3HAHUN OMOJOTHYECKHUX

3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJibTAThI:

B cgpepe osnadenus ynueepcanvhvimu yueOHbIMU NO3HABAMENbHLIMU Oelicmeusmu: ba3oBbie
JIOTUYECKUE JICUCTBUA

BBIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKH OHOJOTHYECKUX OOBEKTOB
(sBNIEHU);

yCTaHABJIMBATh CYIIECTBEHHBIM NpPH3HAK KiacCH(PUKAIMK OHOJOTHUYECKHUX OOBEKTOB
(sBNEeHM, TMpollecCOB), OCHOBaHUA 1yl OOOOIIEHHUS U CpPaBHEHUS, KpPUTEPHUH
MIPOBOAMMOrO aHAIN3A;

C y4€TOM TIPEIJIOKCHHOW OHOJOTHYECKOW 3aJa4d BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (DaKTax M HAONIOJEHUSX; MpeJyiaraTb KpUTEPUH AJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN Y TPOTUBOPEUUN;

BBISIBIISITH Ie(DUIIUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAMUMBIX ISl PEIICHUS TTOCTaBIICHHOM
3a/1aui;

BBISIBIISITh TIPUUMHHO-CIICJCTBEHHBIC CBSI3U MPH M3yYE€HUU OMOJIOTUYECKUX SIBICHUN U
MPOIIECCOB; JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM JCAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHUH MO aHaloruu, (OpMyIHUpOBaTh TUIOTE3bI O
B3aMOCBSI3SX;

CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelieHus Yy4eOHOW OHOJIOTMYECKON 3ajauu
(cpaBHUBAaTh HECKOJBKO BApUAHTOB pEIIEHHUs, BBHIOMpaATh HauOojiee MOIXOMSIINA C
y4€TOM CaMOCTOSITENIbHO BBIIETIEHHBIX KPUTEPUEB).

bazoBrle KHccelie10BaTeIbCKUE TCUCTBUS:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;
(dbopMyTHpOBaTH BONPOCH], (DUKCHPYIONIUE Pa3phIB MEKAY PEATbHBIM U KEJIATEIbHBIM
COCTOSIHHEM CHUTYaIllH, 00BEKTa, U CAMOCTOSTEIHHO YCTaHABIMBATH HCKOMOE U IaHHOE;
dbopMupoBaTH TUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHU, apryMEHTHpPOBAThH
CBOIO MTO3UIUIO, MHCHHUE;

IPOBOJUTh IO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHYy HAONIO€HNE, HECIOXKHBIN
OMOJIOTUYECKUIT ~ DKCIEPUMEHT, HEOONBIIOE HCCIEAOBAaHHWE IO  YCTAaHOBJICHHIO
0CcOOeHHOCTEN OMOJIOrMYeCKOro 00beKTa (Mpolecca) u3ydeHus,
INPUYMHHO-CIICJICTBEHHBIX CBSI3ed M 3aBHUCHUMOCTEH OHOJIOIMYECKHX OOBEKTOB MEXKIY
co0O0M;

OLIEHUBaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTb MH(OPMAIIHMIO, MOJIYYEHHYIO B XOJ€
HAOJIOJICHHS U DKCTICPUMEHTA;

CaMOCTOATEIBHO (POPMYITHPOBATH 00OOIICHUS M BEIBOJIBI TTO PE3YIIbTaTaM MPOBEIEHHOTO
HAOMIOZICHNs, HKCIEPUMEHTa, BJIaJeTh MHCTPYMEHTAMHU OLIEHKH JOCTOBEPHOCTHU
MOJTYYEHHBIX BBIBOJIOB U 000OIIEHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHINEee pa3BUTHE OMOIOTMYECKUX IPOLECCOB U UX
MOCTIEICTBUSL B AHAJOTHUYHBIX WJIM CXOJHBIX CHUTyallMsX, a TakXe BbIIBUTaTh
MPEINOIOXKEHHS 00 UX PA3BUTHUHU B HOBBIX YCIOBHAX M KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

IPUMEHATh Pa3IUYHbIe METOJIbl, MHCTPYMEHTHl W 3alpoChl IpPHU IOUCKE U OTOOpe
Ouooruuecko MHGOpMAUU WIK JAaHHBIX U3 UCTOYHUKOB C YY4ETOM MPEIJI0OKEHHOU



y4eOHOW OMOJIOTHYECKON 3a/1a4u;

BbIOMpATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH OHMOJIIOTUYECKYIO
MH(OPMALIHMIO Pa3IMYHBIX BUIOB U (POPM MpeaCTaBICHMUS;

HaXOJUTh CXOJIHbIE apTyMEHTHI (ITOATBEPKAAIOIINE WM ONPOBEPTaIOIIUE OAHY U TY K€
UJICI0, BEPCHIO) B PA3IMYHBIX HHPOPMALIMOHHBIX UICTOYHUKAX;

CaMOCTOSITEIbHO BbIOMpATh ONTUMAJIbHYIO (QOpMY IMpeAcTaBlieHus HWHGOpPMALMU U
WUTIOCTPUPOBATh peIIaeMble 33Jaydl HECIOXKHBIMM CXE€MaMH, AuarpaMMaMi, HHOU
rpaguKoi U UX KOMOUHALIUSIMU;

OLIEHUBATh HAIEKHOCTh OMOJIOTHYECKONW MH(OPMAIUHN IO KPUTEPUSIM, MPEIJI0KEHHBIM
yUUTENIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTUYECKYIO HH(OPMALIHIO.

B cgepe osnaoenus ynusepcanvrvimu yueonvimu KoMMyHuKamueuvimu oeticmeusmu OOLIeHHE:

BOCHPUHMMATh U (OpMYyIUpOBaTh CYXKIEHUS, BbIpakaTb 5SMOLMU B Ipolecce
BBIIIOJIHEHUS TPAKTUYECKUX U JJaOOPaTOPHBIX padoT;

BBIPAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOalibHbIE CpeACTBa OOUIEHHS, NOHMMATh 3HAYEHHUE COLMAJIbHBIX
3HAaKOB, 3HaTh M PACHO3HABATH IPEANOCHUIKM KOH(DIUKTHBIX CUTyallMi M CMAr4aTh
KOH(JIUKTBI, BECTH I1€PETOBOPHI;

MOHUMATh HAMEPEHUs IPYTUX, IPOSBIISATh YBAXKHUTEILHOE OTHOLIIEHHE K COOECETHUKY U B
KOppEKTHOU (hopme PopMyIUpPOBATH CBOU BO3PAKEHHUS;

B XOJIe Juajora W/WiM JUCKYCCHM 33aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXIaeMoii
OMOJIOTMYECKOM TEMbI M BbICKA3bIBaTh MJIEU, HAIIEJICHHbIE HA PEIICHUE OMOJIOrnYecKOi
3a/1a4d U TOAJIepKaHue OJIaroenaTeIbHOCTH OOIICHNS,

COIIOCTABIISITh CBOM CYXKJIEHUS C CYXKICHHSAMHM JPYTUX YYaCTHHUKOB JIMAJOra,
O0OHapyXUBaTh Pa3INyuus U CXOJCTBO MO3UIIMIA;

nyOJUYHO TNPEACTaBIATh  PE3yJNbTaThl  BBINOJIHEHHOIO  OHOJOTMYECKOTO  OIBITA
(’KcniepuMeHTa, UCCIEIOBAHUS, POEKTA);

CaMOCTOATENbHO BbIOMpaTh (OpMaAT BBICTYIUIEHUS C Y4E€TOM 3ajad MPE3eHTAlUU U
0COOEHHOCTEN ayAUTOPUU U B COOTBETCTBUHU C HUM COCTABJISITh YCTHBIE U MUCbMEHHBIE
TEKCThI C UCIOIb30BAaHUEM MILTIOCTPATUBHBIX MAaTEPHUAIIOB.

CoBMecTHA IEITENLHOCTE (COTPYIHUYECTBO):

MOHUMATh U UCIOJIb30BATh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYaIbHOU pabOThl IPU
pELIEHUH KOHKPETHOH Ouonoruuyeckoi mpoOsiaembl, 0OOCHOBBIBATH HEOOXOJAMMOCTh
IPUMEHEHHs TPYIIOBBIX (POPM B3aMMOACUCTBUS MPH PELICHUN [TOCTABJICHHON yueOHOM
3a/1a4y;

IIPUHUMATh LEJIb COBMECTHON IEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€
JOCTH)KEHUIO: paclpeAessiTh POJIM, JOTOBAPUBATHCS, 00CYXk/AaTh MPOLECC U PE3yIbTar
COBMECTHOMU paboThl;

yMeTh 00001aTh MHEHHS HECKOJIBbKUX JIIOJIeH, MPOSBIATH T'OTOBHOCTh PYKOBOIUTD,
BBIIIOJIHATB [TOPYYEHHUs], IOAUYNHATHCS;

IUTAHUPOBATh OPraHM3alMI0 COBMECTHOW pabOThI, ONPEAEIATh CBOK PONb (C yd4éTOM
MPEANOYTEHU U BO3MOXKHOCTEH BCEX YYAaCTHHUKOB B3aWMOJAEHMCTBUS), pacHpeleisTh
3aJa4d  MEeXJAy 4WICHaMHM KOMaH/bl, y4acTBOBAaTh B TPYINIOBBIX (opmax padOThI
(o6cyx)nenusi, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U UHbIE);



B

BBIIIOJIHATh CBOIO 4YacTh pabOThI, JAOCTUIaTh KAayeCTBEHHOIO pe3yJibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPJIMHUPOBATH CBOM JIEUCTBUS C APYTUMHU WiIEHAMU KOMaH/IbI;
OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEILHO
chopMyIUpPOBAHHBIM YYaCTHHKAMHU B3aWMOJICUCTBUS; CpPaBHUBATh PE3YJbTAThl C
HCXOJHOW 3aJadyeil M BKJIAJ KaXKJIOro 4ieHa KOMaHJIbl B JIOCTHKEHUE PE3YJIbTATOB,
pa3nensaTh cepy OTBETCTBEHHOCTH M MPOSIBISTH TOTOBHOCTD K MPEAOCTABIECHUIO OTUETa
nepes rpymnmnou;

OBJIaJIECTh CUCTEMOM YHUBEPCAJbHBIX KOMMYHMKATHBHBIX JICMCTBUM, KOTOpas
obOecrieynBaeT C(POPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB M AMOIMOHAIBHOTO
MHTEJUIEKTA IIKOJIbHUKOB.

chepe  061a0eHUsI  VHUBEPCATbHbIMU  YUEOHbIMU  PecYIAMUBHbIMU  OeUCBUAMIU:

Camoopragusanus:

BBISIBIISITh TIPOOJIEMBI JIJISl PEUICHUS! B JKM3HEHHBIX M YYCOHBIX CHUTYAIMsIX, UCTIOIB3YS
OMOJOTHYCCKHEC 3HAHHUS;

OPUEHTUPOBATHCS B PANIMYHBIX TMOAXOJaX MPHUHATHS peHieHu (MHAMBUAYyaTbHOE,
MPUHATHE PEIICHHsI B TPYIINE, TPUHITHE PEUICHUI TPy );

CaMOCTOSITEJIbHO COCTABJISATh AJTOPUTM PEIICHUs 3aJaud (WM €ro 4acTh), BHIOMpaTh
cnoco6 peeHus: yueOHON OMOJOrMYecKoil 3aauu ¢ y4€TOM HMMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH Ipe/IjiaraéMble BAPHAHTHI PEIICHUH;
COCTaBJIATh IUIAH JCHCTBHMIA (TUTaH peaau3aliii HaMEYCHHOTO AJTOPUTMa PEIICHHS ),
KOPPEKTHPOBATH NMPEJIOKECHHBIN aITOPUTM € YIETOM MOTYyUEHUSI HOBBIX OMOJIOTUYECKUX
3HaHUH 00 M3ydyaeMoOM OHOJIOTHYECKOM OOBEKTE;

nenaTh BbIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoKOHTpOJb (pediekcust):

BJIQJIETh CITOCOOAMHM CaMOKOHTPOJISI, CAMOMOTHBAIIMH U PE(IICKCHH;

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U MPEJIarath IiaH e€ n3MEHEHUS;

VYHUTHIBATh KOHTEKCT WM MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IpH
peleHnr y4eOHOM OMOJIOTMYECKO 3aqadd, ajanTUPOBaTh PEIICHUE K MEHSIOIIMMCS
00CTOSATECILCTBAM;

OOBSCHATH IPUYUHBI JOCTHKEHUS (HEIOCTHIKCHUS) PE3yIbTAaTOB JIEATEIHbHOCTH, 1aBaTh
OIICHKY TNPUOOPETEHHOMY OINBITY, YMETh HAXOIUTh IO3UTUBHOE B IPOM3OIICIIICH
CUTYyaIlUH;

BHOCHTH KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, N3MEHUBIIIHXCS
CHUTYaIlMi{, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBHSIM.

OMOIMOHAILHBINA MHTEIIEKT:

pa3iuyaTh, HA3bIBaTh U YIPABJISITH COOCTBEHHBIMU IMOIUSIMU M SMOIIUSIMU JAPYTHUX;
BBISIBJISITD U @aHAJTU3UPOBAThH TIPUIHHBI SMOIIHIA;

CTaBHUTb ceOsl HA MECTO JIPYTOro 4eJIOBEKa, IOHMMATh MOTUBBI M HAMEPEHUS APYroro;
PEryJIupoBaTh CIIOCO0 BBIPAKCHUS IMOLIUH.

[Ipunsarue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €r0 MHCHHUIO;

MPHU3HABATh CBOE MPABO Ha ONIMOKY M TaKOE K€ MPaBO JIPYroro;
OTKPBITOCTH ce0e U APYTUM;



* 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJIAJIETh CHUCTEMOH YyHUBEPCAJIbHBIX YUYEOHBIX PETYJISATHUBHBIX JACHCTBUN, KOTOpas
obecrneyrBaeT (GOPMUPOBAHNUE CMBICTIOBBIX YCTAHOBOK JTUYHOCTH (BHYTPECHHSISI TIO3HIIHSI
JUYHOCTH), W )KU3HEHHBIX HABBIKOB JTUYHOCTH (yIpaBlieHUs coOOM, CaMOIUCIUILINHEI,
YCTOWYUBOTO TTOBEICHUS).

IIpeameTHBIE pe3yabTaThl OCBOCHUS TPOTPaAMMBbI
B nmo3naBarenbHON (MHTEIUIEKTYyaIbHOM) cdepe:

* TpUOOpPETEHHE OMbITa HCIOJIb30BAHUS METOJOB OWOJOTMYECKOW HAyKH C IENIbI0
M3y4eHUs OHOJIOTMYECKUX OOBEKTOB, SBJICHUN W TMPOIECCOB: HAONIIOACHUE, OIHUCAHUE,
MPOBEJCHUE HECIOKHBIX OHOJIOTMYECKUX OIBITOB M JKCIEPUMEHTOB, B TOM YHCIE C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX OMOJIOTMYECKUX TPUOOPOB U HHCTPYMEHTOB;

* (¢dopMupoBaHUE YMEHUSI HHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSMHU U3 APYTHUX

y4eOHBIX MpeaAMETOB (PU3UKH, XUMUH, Teorpaduu, UCTOPUH, OOIIECTBOSHAHUS U T. 1.);

* (dopMmHEpoBaHWE YMEHMI pelIaTh ydeOHBbIC 3aJauyd OHMOJIOTHYECKOTO COACpPIKAHUS,
BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M, IMPOBOJUTH KAUECTBEHHbIE M KOJIMYECTBEHHBIC
pacueTsl, 1eJaTh BHIBOJIbI HA OCHOBAHUHU MTOJIYYCHHBIX PE3YJIbTaTOB;

* (dopmupoBaHUE YMECHHS TUIAHUPOBATh Y4eOHOE MCCIIEAOBAHKUE HITA MTPOCKTHYIO paboTy ¢
y4eTOM IIOCTABJICHHOW Melu: (GopMyJIupoBaTh NpOOJIEMy, THIOTE3Y M CTaBUTh 3a/1auu
WCCIICIOBAaHUs, BHIOMpATh aJCKBATHO TIIOCTABJICHHOW IIETM METOJbI, JENaTh BBIBOIBI I10
pe3yJIbTaTaM HUCCIIC0BAHUS WU TIPOSKTHOM eI TeILHOCTH,

* (QopMupoBaHue HHTEpeca K YINIyOJCHUIO OMOJOTUYECKMX 3HaHWM (mpeanpoduibHas
MOATOTOBKA W Mpo(decCHOHANIbHAsI OpPHUEHTAIMsA) M BbIOOpY OMOJOTMU Kak MNPOPUIBLHOTO
mpeAMeTa Ha CTYNEHU CPETHEro MOJHOTO oOpa3oBaHus aisa Oyayiied mnpodeccuoHalbHOU
JCSATCIIBHOCTH, B 0OJACTH OWOJIOTMH, MEIMIIMHBI, SKOJOTHH, IICHXOJIOTHH, BETECPHHAPHH,
CEIBCKOI0 XO31CTBA;

* BIAJCHHE HaBbIKaMH pPabOTHI C HMHQOpPMAIUEH €CTeCTBEHHO-HAYYHOTO COJACpKaHUS,
MpeACTaBICHHON B pasHoW (opme (B BHAE TEKCTa, TAONMYHBIX JAHHBIX, CXEM, IpaduKoB,
auarpamm, Mojesed, W300pa)keHui), KPUTHUECKOro aHaln3a HHQPOpPMAllMd MU OILEHKH ee
JIOCTOBEPHOCTH;

* yMEHHE HHTETPUPOBATH OHOJOTHYECKHME 3HAHUA CO 3HAHUSAMU JPYIHX y4eOHBIX
MPEAMETOB; HHTEpPEC K YIIIYOJICHUIO OHOJIOTHYCCKMX 3HAHUH W BBIOOPY OHMOJOTHHM Kak
npopuILHOTO TIpeJIMETa Ha YpOBHE cpeaHero oOmiero oOpasoBaHus sl Oyaymien
npodeccuoHanbHON AEITETFHOCTH B 001aCTH OMOJIOTUH, METUIIMHBI, YKOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBAa, MUIIEBON MPOMBINIJIEHHOCTH, TICUXOJIOTHUHU, UCKYCCTBA, CIIOPTa - UMETh
YeTKUE TMPEJCTABICHHUS O MAaTePUATUCTHUECKOW CYIIHOCTH T€HOMOB XUBBIX OpPraHU3MOB U
PETYJISALNIO UX pabOTHI,

* 3HAHHE OCHOBHBIX (DaKTOPOB OKpYKAlOUIEH Cpeapl, BIUAKOIIUX HA pPa3BUTHE U
CYIIIECTBOBAHUE )KMBBIX OPIaHU3MOB, aJIalTalluii K (pakTopam OKpyKaromiei cpesl;

* 3HAHWEC OCHOBHBIX IIOAXOJOB OWOTEXHOJIOTMH, HCIOJIb30BaHUS €€ JOCTI)KCHHHA B
COBPEMEHHON JKM3HHM YeNOBEKa, OCOOCHHOCTH WCIIOJIb30BAHMS JKUBBIX OPTaHU3MOB JIsI

IIPpOU3BOACTBCHHLIX HYXK] YCJIOBCKA,



* 3HAHWEC OCHOBHBIX IIOJXOJOB CCJICKIIMK W OHOTEXHOJOTHU KYJIbTYPHBIX pPaCTECHUH,
XapaKTepU30BaTh TCHETHUYCCKH MOAM(PUIIMPOBAHHBIE PACTEHUsS, OIECPUPOBATH MMOHATHSIMH,
TUOpUIA3AITHIA, OTHaJiecHHass  ruOpuaW3anus, HCKYCCTBEHHBIH  OTOOp,  rereposuc,
TpaHnchopManus, MyTareHes, FeHeTH4eCKoe peaKTHPOBAHHCE;

* MOHMMaHHE MOJIEKYJISIPHBIX MEXaHU3MOB peaM3alliy HACJICJCTBEHHON MH(pOpMaNuu 1
YMEHHUE CBOOOJTHO OMNEPUPOBATH OCHOBHBIMHU TOHATHSIMHU MOJEKYJISPHOM OHOJIOTMM U €€
COBPEMEHHBIX HAMPABJICHUH — T¢HOMHKH, METareHOMHUKH, TIPOTEOMHUKH;

* 3HAaHHWE OCHOBHBIX 3a00JICBAaHWU YEJIOBEKAa, MEXaHM3MOB HMX pa3BUTHSA, CIIOCOOAX HX
JUArHOCTUKHU U JICUCHMSI;

* (¢opMHpOBaHHE YMEHHS HCIIOJIb30BaTh MOHATUWHBIA aImapaT ¥ CUMBOJIMYCCKUMA S3bIK
TCHCTHKU, TPAMOTHOE MPUMCHCHHE HAYYHBIX TEPMHHOB, IOHSATHUW, TEOpPWUH, 3aKOHOB IS
00BSACHEHUSI HAOII0IaeMbIX OMOJIOTHUYECKUX OOBEKTOB, SIBICHUM M MPOILIECCOB, MO3BOJISIOIIUX

3aJI0KUTh (PYHAAMEHT HAyYHOT'O MUPOBO33PEHHUSI.

B neHHOCTHO-OpHEHTAITMOHHOM cdepe:
- 3HAHHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJOTHM MOJIEKYJISIPHON OMOJOTHH TO3BOJISET
YCHEIIHO peliaTh Takue 3J1000/HEBHbIE MPOOJEeMbl, KaK OXpaHa OKpYyXKarollel cpenpbl,

COXpaHCHHUC 3J0POBbA UCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC DKOCHUCTCEM.



TEMATHYECKOE IINTAHUPOBAHUE

Monayab «buorexnosiorus» -8 kiaace (344acoB)

Tembl OcHoBHOe coep:kaHue JeATeIbHOCTD
IIKOJIbHUKOB
Tema 1. [IpakTuueckas pabora
buorexnosnorus (2 4) «IIpumepsl TpUMEHEHUS
[TonsiTrie OMOTEXHOJIOIUU. 3aUueM OMOJIOTHYECKUX O0OBEKTOB B

YEJIOBEKY OMOTEXHOJIOTHH, B YeM UX  [TBOEH KU3HU.
MPEUMYIIECTBO MepPe XUMUIECKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIIJICHHBIC
MUKPOOPTaHU3MBI, KIICTKH U TKaHH
pPacCTCHUI, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIM3aToOPHI.

ChIpbe 17151 OMOCUHTE3a U OLIEHKA €ro
ounonmornueckoil ieHHOCTH. OCHOBHBIE
MCTOYHUKHU yTIIepoa, a3oTa, pocdopa,
MUKpO3JIeMeHTOB. VccnenoBanue
HOBBIX UICTOYHUKOB CBIPbs (BKIIIOUast
BOIIPOCHI €T0 MPEABAPUTEIHLHOM
00paboTKH), pa3paboTKa HOBBIX
MUTATCILHBIX CPEJI, B TOM YHCJIC
BKJIFOUAIOIINX OUOCTUMYJIISITOPHI U
pyTHe 3JIEMEHTHI YIPaBICHUS U
ONTUMM3ALUU IPOLECCOB OMOCUHTE3A.
MeTo1bl ONITUMHU3AINH TUTATETBLHBIX

cpen.
Tema 2.
Mukpoouosiorust (6 1) [IpakTuKa.
JlaGoparopnas padota
«DUKCUPOBAHHBIE

npenapaTsl OaKTepHid.
Mopdonorust 6akrepuii. [IpocTtsie u Onpenenenne Gopmbl

CJIO>KHBIE METOJIbI OKPAITUBAHUS MPEUI0KEHHBIX KyJIbTYp
OaxTepuii. du3nonorust OakTepuil: MUKPOOPTIaHU3MOB,
NUTaHKE, AbIXaHHe, POCT MCTIOJIB3YSI IPOCTON METO
pa3MHOKeHHE. 3HAKOMCTBO C JOMEHOM |OKPAaCKH».

Apxeu (3KCTpeMOPUITBLHOCTb, JlaGoparopnas padota

0COOEHHOCTH CTPOEHUS KIIETKH). «OmnpeneneHue Tyra




MOJIOYHOKHCIIOE U CHUPTOBOE
Opoxxenue. PoToTpodHbIE U
XeMOTpOo(HBIC OaKTEPHH.
Kunetnueckoe onucaHue mnpoiecca
[pocTa MUKPOOPraHU3MOB.
JKCIOHEHLIMAJIbHAs MOJIETb POCTA.
KuneTnka ruGenn MUKpOOPTraHU3MOB.
[Tatorenusic 6akTepun. YymHas
Majo4yKa U 4epHasi CMEPTh, OOTYIIN3M,
CTOJIOHSIK, TyOepkyne3. Ucropus
00pbOBI ¢ OaKTepUaIbHBIMU
nHpekusmMu. BoitHa 6eCKOHEYHOCTH:
AQHTUOMOTUKH MMPOTUB OAKTEPUH.
MexaHu3MBbI JeHCTBUI aHTHOMOTHKOB.
MeKKiIeTOUHass KOMMYHUKAIIHS
OakTepuii. YyBCTBO KBOpyMa.
[IpuMeHeHNEe OaKTEpUil YEIIOBEKOM.
Kunernueckoe onrcanne OMOCHHTE3a
MPOIYKTOB MUKPOOPTaHU3MaMHU.
bakTepuu, KOTOpbIe MOTYT pa3jiaraTh
MJIACTHK.

MuKpoopraHusMsl B
arpoOMOTEXHOJIOTHH.

C MUKpPOOpPTraHU3MaMu

lckycCcTBEHHBIE acCOIMAIIMU PACTEHUN

KJIETOYHOM CTEHKHA METOJIOM
okpamuBaHus 1o ['pamy»
(Mpu HAJIMYUU PEAKTHBOB).
JlaGoparopnas padota
«IIpuroroBnenune
MPUKU3HEHHBIX
[penaparos
MOJIOYHOKHUCITBIX
OaxkTepuii».

JlaGoparopras pabora
«IloceB cmbIBa C pyK Ha
yamky [lerpu».
JlaGoparopnas padora
«Bpiaenenne yucToun
KyJIbTypbl OakTepuii. Metos
pa3BeneHui. Merop
MCTOIIAIOIETO MITPUXAY.
JlaGoparopnas padota
«Mopdonornueckas
XapaKTepUCTUKA
BBIJICJICHHON YNCTOM
KyJIbTYpbI: XapaKTEPUCTHUKA
KOJIOHUH, opMa OakTepuii,
TUI KJIETOYHON CTEHKW).
JlaGoparopras pabora
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
vamke 0e3 u ¢ 100aBJICHUS
AQHTUOMOTUKOBY.
WccnenoBarenbckas pabora
«IIonck MUKpOOPraHu3MoOB
00J1a1ar0IIMX
AQHTArOHUCTUYECKOU
AKTHBHOCTBIOY.
WccnenoBarenbckas pabora
«Bproenenue
MOJIOYHOKHCIIBIX OaKTEpHiA,

HCCICOIOBAHHUEC UX




AKTHUBHOCTH.
WccnenoBaTtenbckas pabora
«Brienenne 6akrepuit
[MOJIC3HBIX JJI1 PACTEHUI».

Tema 3.
JyKapuoTHYeCKue
OpPraHu3Mbl B
OMOTEeXHOJI0T UM
(my1ecHeBbI€ TPUODI,
APOXKAKM, Bogopocn) (6

1)

[1necHeBbie rpuOBI MPOYIIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIECTB
OO01mas xapakTepUCTUKa IPOKKEH
caxapomulieToB. Mcropus
VCITOJIb30BAHMS APOAOKEN B
TPaJIUIIMOHHON OMOTEXHOJIOTHH.
TexHOJIOrMy BUHOACIHS U
XJIe0OTeueHNs1, CIICIIUATU3UPOBAHHBIC
pachl Iposxokeit. MeTtadonu3M JpoxKKen.
Peaxiiusi cnupToBOro OpOsKeHUSI.
[Tony4ueHre BTOPUYHBIX METa0OIUTOB B
poKax. J(poxoku Kak MpoAyLEeHTb
ouotoruuB. [lomydenue 1eneBpIx
OENKOB B IpOAOKaX.

OcoOEHHOCTH BEreTaTUBHOTO U
[OJIOBOT'O PA3MHOXKEHUS Y IPOXIKEH,
3HAUYCHHE U3YUYECHUSI MUTO3a U
UTOKMHE3a JUIsl ONITUMHU3ALINHI
MPOLIECCOB KYJIbTUBUPOBAHUS
JIPOKKEBBIX IITAMMOB, TOHUMAHUS
[PUYNH HATOT€HHOCTHU JPOXKKEN U
rprOOB, MOMCKa MUIICHEH (QYHTHITUI0B
1 pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[pernapaTos.

Bomopocinu — nepcneKTUBHBIA 00BEKT
TUTsI IPOU3BOICTBA O€JIKa U YIJIEBOIOB.
BHOTEXHOIOrHYECKHE METO/Ibl OUNCTKHU
TBEP/IbIX, KUJKUX OTXOJOB U
ra3000pa3HbIX OTXO0J/I0B MTPOU3BOJICTB.
Ctounble BOJIbl. CXEMBI OUUCTKH.
buouIbTphI, a3POTEHKH, METAHTEHKH,
OKCHUTEHKH.

AKTUBHBIN WJI U BXOJAIIHE B HETO
MUKpOOpranu3Msl. Mcrnonb3oBanue

BOJIOPOCJIEN B OUUCTKE CTOYHBIX BOJI.

JlaGoparopnas pabota
«IToacueT KIeToK APOKKEH
B Kamepe ['opsieBay.
JlaGoparopras pabora
«OOHapyKeHne mMpoyKTOB
CHUPTOBOTO OPOKEHMUS:
ATHJIOBOTO CIIMPTa U
YTIEKUCIIOTO Ta3ay.
JlaGoparopras pabora
«HabOmronenue
Pa3MHOXKCHHUS IPOKIKEBBIX
kieTok». [IpakTuyeckas
pabota «Ilomydenwue
TBOpora u kedupa Ha
OCHOBE MOJIOYHOKHCIIBIX
OaxkTepuii».

[IpakTrdeckas pabora
«OCHOBHBIE BUIIBI KBaca U
X XapaKTEPUCTUKAY
«Apoxoxn n
MOJIOUHOKHCIIbIE OaKTEepuH,
MPUMEHSIEMbIE IS
MPOU3BOJICTBA KBACay.
[IpakTrdeckas pabora
«CpaBHUTEIBHBIN aHAJIN3
Pa3BUTHS JPOXKKEN B
A’POOHBIX M aHA3POOHBIX
YCIIOBUSXY.

[IpakTuueckas padota
«MeTopl OIIEHKH CBOMCTB
XJIe00TIeKapHBIX APOAOKEH.

Oco0eHHOCTH PUMEHEHUS




MPECCOBAHHBIX, CYIIEHbIX U
WHCTAHTHBIX JPOXKKEI.
WccnenoBaTtenbckas pabora
«Bnusinue
(H3UKO-XMMUICCKHUX
(baKkTOpOB HA Ka4eCTBO
OMOTEXHOJIOTUYECKOM
npoaykiuu (kBac, kehup,
CBIp, XJIEO U Jp.)».
WccnenoBarenbckas pabora
«BinsiHne
(UBUKO-XUMUYECKUX
(bakTOpOB Ha POCT
Bopopociu (Chlorella
vulgaris)».

Tema 4.
Haciencreennas
uHdgopmanus (4 4)

HaciiencTBeHHOCTh M U3MEHUYHBOCTD —
OCHOBHBIE€ CBOMCTBA KHUBBIX
opranu3sMoB. M3meHunBoCTh. Bujbl
M3MEHUYHUBOCT.

['eH —MaTepraabHbIl HOCUTEND
HACJICCTBEHHOCTH U U3MEHYMBOCTH.
HyxnenHoBble KUCIIOTHI. JIokanu3anus
FEHETUYECKOr0 MaTepuaia B KJIETKE.
Jlenenue kinerok. Permmukanus JTHK.
OCHOBHasi 10rMa MOJIEKYJISIPHOU
ouonorun. TpaHCKPUIIIMSL.
Tpancnsuusa. Myranum.

[IpakTrdeckas pabora
«MoaudukannoHHas
W3MCHUYUBOCTH (JIUCThS,
WUTOJIKH C OJTHOTO JIEPEBA)».
[IpakTrueckas padora «I'eH
— UHCTPYKIIHS 1O COOpKE
KJIeTKU (Ha Oucepe wiu
KOHCTPYKTOPE)».
[IpakTrdeckas pabora
«MyTanus Ha OyTepOpoie
(JF000¥ 00BEKT M3
MpeablIyIIe padoThl, TAe
W3MCHCHHUE WHCTPYKITUU
MPUBEAET K U3MEHEHUIO
BHEIIHETO BUJa 00BEKTA)».

Tema S.
Bupycosorus (3 4)

[lonoxeHne BUPYCOB B CUCTEME
oprannyeckoro mupa. CTpykTypa u
XAUMUYECKHM COCTaB BUPYCOB.
Kiraccudukanus BUpyCOB.
Penponykuus Bupycos. Bupycer -
B30y IUTENN UHPEKIMOHHBIX
0one3neil. OHKOBUPYCHI.

bakTepuodaru: cTtpoeHue,

[IpocmoTp
TOKYMEHTAJILHOTO (puiIbMa
0 BUpycax. [IpakTnueckas
pabota. «Meto
pa3BEeICHUN.
[TpakTuueckas padoTa.
«TutrpoBanue

OakTeprodaron.




CBOICTBA, IPUMECHEHUE.
bronornueckue MeToapl 60pHOBI C
BUPYCaMHU.

Tema 6. I'ennasi
HHKEeHepHs U
OuoTexHoJI0TuH (4 1)

(OCHOBBI TeHHOM MH)KEeHEpuU. Bekropa.
Cneunduueckue GpepMeHThl OaKTepuil.
BHOTEXHOIOTUH MPOAYKIIMU OEIKOB B
OakTepuaIbHBIX KYJIbTypax.
JlocTrKEHUsI TeHHOW MHXECHEPUU U
ouorexnonoruu. CRISPR/Cas —
CHCTEMa aJlallTUBHOTO UMMYHHUTETA
Oaxtepuii u apxeit. MO. Metozsl
nonyyeHus 'MO.

[TpakTuueckas padota
«JHJIOHYKJIEa3bl
pecTpukIuu (paboTa ¢
HYKJICOTUIHBIMU
MOCIIEZIOBATEILHOCTSIMHU Ha
Oymare)».
[IpakTuueckas padota
«] eHHbIEe HOXKHULIEI -
CRISPR/Cas
(MozenupoBaHUE Ha
Oymare)».
Hrpa-auckyccus:
«Bpiurpaii rpant Ha
coznanue I MOy.

Tema 7.
BHOTEeXHOJOTrUM B
"KUBOTHOBO/JACTBe (44)

JlomecTuKaIusi OCHOBHBIX JOMAITHUX
PKUBOTHBIX; COBPEMEHHBIE
PKCIIEPUMEHTHI 110 IOMECTUKALIUN
PKUBOTHBIX (JIUCHUIIA, HOPKA U JIp. —
PKCIIEPUMEHTHI HAYYHOU IIKOJIBI
akageMuka bemnsena).

CoBpEMEHHBIE METO/IbI B
PKUBOTHOBOJICTBE: TPAHCILIAHTAIIUS
SMOPUOHOB, XUMEPHBIE KUBOTHBIE,
KJIOHUPOBAHUE.

OcHOBHbIE 00JIE3HU KUBOTHBIX U POJIb
MAaTOTEHHBIX MUKPOOPTaHU3MOB U
Mapa3suToB B Pa3BUTHH 3a00JIeBaHUIN
TOMAIITHUX KUBOTHBIX U OCHOBHBIX
Mepax 00pbObI ¢ HUMU; POJIb MOJIE3HBIX
MUKPOCUMOHOHTOB B OpPraHU3Me
KUBOTHBIX. [lonoxuTenbHoe u
MoO0YHOE (OTPHUIIATEIHLHOE)
BO3/ICHICTBUU aHTUOMOTUKOB Ha
OpraHu3M B XOJI€ JICUYCHUS KUBOTHBIX;
LEeJH U 33]1a4l BETepUHAPHUH.
BbHOTEXHOIOTHSI KOPMOBBIX MPENapaToB.

Jluckyccus
«JloMecTukauus, Bce Jau
pacTeHUsI U )KUBOTHBIE,
KOTOPbIE KUBYT PSIOM C
YEJIOBEKOM UM
ogoMaIrHuBarTCcI? MoXXHO
U CUMTATh TapaKaHa
0JIOMaIlIHEHHBIM
PKUBOTHBIM 7.
[IpakTuueckas padota
«MeTtoiMKa KJIOHUPOBAHUS
(MoaenupoBaHuE Ha
Oymare).

[IpakTuueckas padota
«CocraBieHue pauroHa
MATaHUSI )KUBOTHOTO,
pacyeT pacxoi0B Ha
COZIEpKAHUEY.
WccnenoBaTtenbckas pabora
«OneHka KauecTBa
MOJIOYHOM IIPOTYKLIMMY.

Tema 8.
BHOTEeXHOJI0ru: B
pacTteHueBoacTBE(54)

OCHOBHBIC METOJIbI CEJICKITHH.
['ubpunnzamus. @opmsel 0TOOpA.

OCHOBHbIE HaIlpaBIICHUS

[IpakTuueckas padota
«BripamuBaem ropox. Kak

MPOBECTU




CEJIEKLIUH: YIyUllleHUE YPOKalHOCTH,
YCTOWYUBOCTH K OMOTUYECKUM U
A0MOTHYECKUM (paKTOpam.

OCHOBHBIE [TOAXO0/IbI CEJIEKINH U
OMOTEXHOJIOTUH KYJIbTYPHBIX PACTECHUH,
['uOpuansanus, oTaaICHHAS
TUOpUIU3AIs, HUCKYCCTBEHHBIN 0TOOD,
reTepo3uc, Tpanchopmarliusi, MyTareHes,
FEHETUYECKOE PEAAKTUPOBAHUE).
Hcropus cenekunu B Poccuu u mupe,
MCTOPUS Pa3BUTHSI BAXKHEUILINX COPTOB
KyJIbTYPHBIX PAaCTCHHII.

Kak uenoBek MOKeT MOAUPUIIMPOBATH
pacteHus?

['ennas uHxxeHepus pactreHui: Yro
TaKO€ I€HEeTUYEeCKasi HHKEHEpUs
pacteHuid. TpaHCT€HHBIE PAaCTEHHUS.
MeTtonbl nonyyenusi. ObpazoBanue
OIyXOJIEH Y PACTEHHUI.
ArpoOakTepraibHas TpaHChOpMaIus:
Ti-mma3smunel. ['ensr T-JTHK.
MoneKyJIsIpHO- TEHETUYECKUE
MEXaHU3MbI TPAaHC(HOPMAIIUH.
['eHeTHyeCcKkOe peaakTUPOBaHUE.
CoBpeMeHHBIE MOIX0/IbI U JOCTUKEHUS
FEHETHYECKOI0 PeAAKTUPOBAHUS
pacTeHUN.

EcTb 711 )kM3HB B poOupKe?
bUOTEXHOJIOTHS KYJIBbTYPHBIX PACTCHUN.

CKpEIIMBAHUE Y TOPOXay.
[TpakTuueckas padbota

«] e HOMHBIE HOKHUIIBI
(MonmenupoBaHue pabOTHI
cuctembl CRISP-Cas).
HccnenoBaTtenbckas pabora
«BrpIpamBanue pacTeHUN B
poOupkKe» (MOKHO
BOCIIOJIE30BATHCS
pe3ynbTaTamMu
MPEABITYIINX
PKCIIEPUMEHTOB IO
COCTaBIICHUIO MMUTATEIbHBIX
PacTBOPOB JJIsSl PACTCHHUIA).
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