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HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma pa3paboraHa B
COOTBETCTBHM C TpeOoBaHUsAMU DeAepabHOIO TOCYAapCTBEHHOIO 00pa30oBaTEIbHOIO
CTaHJapTa OCHOBHOI'O o0OIIero oOpa3oBaHUs, OpPHEHTHUpPOBaHA Ha oOOecleueHue
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuMXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHUs C
y4e€TOM BbIOOpAa YYaCTHHUKAMHU OOpa30BaTENIbHBIX OTHOLIEHUNH KYpCOB BHEYPOUYHOU
JEeSTENBHOCTU. DTO MO3BOJIAET 00ECIEUUTh €IMHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE ILIKOJIHHOTO OOpa3OBaHMs: HE TOJbKO Ha YpPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHAa  caMoOU
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENIBCKOM AESITEIbHOCTH. JTa NeATEIHOCTD JIEKUT
B OCHOBE T03HABaTEIBLHOTO MHTEpeca peOeHKa, ABJISIETCS 3aJJ0TOM YMEHHUS IIAHUPOBATh
TMo0bIe ACUCTBYS U BaXKHBIM YCJIOBUEM YCIIEUTHOM peanu3anuu uaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HayKe,
TBOpUYECTBE, OM3HECe, O0IIECTBEHHON KU3HU. [[0ATOMY BaKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oO0yuyaromierocst sABigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON IESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe U TMPAKTUYECKOro OmbiTa paboTel ¢ JabOpaTOPHBIM
0o00OpyZOBaHUEM, OBJAJICHUE MPUEMAMH HCCIEAOBATENBCKONW JeATEIBHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIBHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIbI CAMOBBIPAYKEHUS U UHIUBUIYAIbHOCTHU CY>KJICHU.

Jlisi monHOro ydeTa MOTPEOHOCTEH yyaluxcs B MPOTpaMMe HCIOJIBb3YeTCs
muddepeHMpOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, HHTEJUIEKTYAJIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y pa3BUTHIO HAYYHO-UCCIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHHA HHTEpeC H
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIA,
€CTECTBEHHBIM HAyKaM M TE€XHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU MPOPECCHOHATBHON
aestenpHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHONW U
po(heCCUOHATBHON COCTAaBISAIONIEH JIMYHOCTH, MOMOraeT y4yalemycs B ONpeelIeHUN
OyayLIero >KM3HEHHOTO IyTH U B IPO(ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET OCTOSIHHOE JKETaHUE IIKOJIbHHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUIO COOTBETCTBYIOUIMX 3HAHMM, U



MOJIyYEHHUIO HOBBIX B TOM 4YHCJE MNPAKTUYECKUX HABBIKOB, a TaKXKE MOTUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HaresnieHa Ha TOMOIIb PEOCHKY B OCBOGHUM OCHOB OpTaHU3alMH U
OCYIIECTBJICHHS] COOCTBEHHOM MPOEKTHO-UCCIIEA0BATENBCKON JAESITENIBHOCTH, a TAKKE B
MpUOOPETEHUH  HEOOXOIUMOr0 OmbITa JUIi  pabdOThl HaA  WHAWBUIYATbHBIM
HCCIIEIOBAHUEM WJIU MPOEKTOM. [IporpaMma moMoxeT MIKOJbHHUKY B 0oJiee TIIyOOKOM
M3YUYEHUHU UHTEPECYIOIIEH ero 00JacTH €CTECTBEHHBIX HAyK, a TakKe B MPUOOpETEHUU
BOKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX MJI1 MPOAYKTUBHOW COIMATU3ALNKU U
dbopmMupoBaHus rpakIaHCKON MO3HUITUU:

— HaBBIKA CAMOCTOSTEIIBHOTO PEIICHUS aKTyaJIbHBIX UCCIEOBATEILCKUX WU
MPaKTUYECKUX 3aJ1au, BKIIIOYAIOIIETO B ce0sl yMEHHUE BUJIETh M aHATM3UPOBATH
poOJIeMbl, HYXKJIAIOIIUECs B PEIICHUH, YMEHUE JIeTaIbHO TPopadaThiBaTh U
peaau30BbIBaTh CIOCOOBI pabOThl C HUMH, YMEHHE TUIAHUPOBATH COOCTBEHHYIO paboOTy U
CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE MPOJIBH)KEHHUE K KEITAEMOMY PE3YIbTATY;

— HaBBbIKa FeHEepUPOBaHUS U 0POpMIICHHUSI COOCTBEHHBIX UCH, 00JIeUeHUs UX B
yIIOOHYIO JIJIsl pacpOoCTpaHeHus popMmy;

— - HaBBbIKA YBAXKUTEIHLHOTO OTHOIIECHHUSI K UY>KUM B3TJIsA/1aM U UJ1esiM, 0()OPMIICHHBIM
B paboTax Ipyrux JIIOAEH, Ipyrux aBTOPOB — BIIAJIEIBIEB MHTEIUICKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKA MMyOJIMYHOTO BBICTYIUIEHUA Mepe]] OOIbIION ayaAuTOpHUEi,
apryMEHTHPOBAHUS U OTCTAWBAaHUS CBOEH TOUKH 3PEHHUSI, OTBETOB HA BOIIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKICHUS IPYTUX B CBOEH MPaBOTE, MPOJBUKEHUS CBOUX
uaeu;

— HaBbIKa pabOTHI CO CIENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MTPOTPaAMMaMH,
71a00paTOpHBIM 000PYIOBAaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OMOINOTECYHBIMU
(dboHIaMH ¥ UHBIMU PeCypcamu, C KOTOPBIMHU MOKET OBITh CBsI3aHA MPOEKTHO-
HCCIIEIOBATENbCKAS JEATENbHOCTD IIKOJbHHKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

PaGouas mporpamma pacmpocTpaHsieT CBOE JIECTBUE€ Ha BCE CTPYKTYpHBIE
nojpaszeneHuss ABTOHOMHONW HEKOMMEPUECKOW 0011e00pa3oBaTebHON OpraHu3aIuu
«/lom 3HaHUIY», BKITIOYas (pUIMambl, U peasin3yeTcs B HUX 0€3 N3MEHEHHIA.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl NPOBeIeHU 3AHATHI.

JlanHast mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHHKAaMU 5-9 KJIaccos.
[lenarory BaxkHee akIIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KaYeCTBE pe3yJbTaTa
MPOEKTa WJIM UCCIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI yYalllHiiCcsl MOay4dal 3HaHUSI B TOM
YUCJI€ U YEPEe3 BBIMOJHEHUE MPAKTUYECKOTO 33a/IaHUsl, A€l BBIBOJIBI U YMO3aKITIOUEHUS
Ha OCHOBAaHMHM CBOEr0 HCCIICIOBAHMS, YYMIICS CpPaBHUBATh €ro pe3yidbTaTbhl C
TEOPETUYECKUM MATEPHATIOM U UCCIIEIOBAHUSIMU JIPYTUX HIKOIBHUKOB. Takum oOpazom,
IIKOJIBHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIIEIOBATENCKOM NEATEIbHOCTU U MPUOOPETET
HaBBIK KPUTUYECKOTO OTHOILICHHS K MaTepHaly.



[Iporpamma pa3zbuTa Ha MOXAYJIH, KOTOPbIE MOTYT OBITH HCIOJB30BaHbI JINOO
4acTM4HO, JiMO0 moiHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTEHHUS
MPUCTIOCA0INBAIOTCS» (IBOJIOLMOHHASA SKOJIOTHUS) MPEAINOoaraeTcsl A U3y4eHHUs B 5
wm 6 kimacce B TedeHue omHoro roxa (34 waca B rom). Moaymu «OCHOBBI
pacteHueBojacTBay U «buorexHomorus» paccuuTaHsl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roj) wiu B TeueHuu 1 roga (68 yacoB B
ron). Bo BTopoMm ciiyuyae BO3MOXHO TMpoOXoxJeHHe o0oux wmonayied («OcHOBBI
pacTeHueBoicTBa» B 7/ win 8 kiacce, «buotexnomorun» B 7 uiau 8 kiiacce). AHaIOTHYHO
Moy «MoJeKyJIIpHble OCHOBBI (PU3UOJIOTHH U (apMakonorun» u «MoseKkyspHbie
OCHOBBI CEJIEKLIUM» PacCUUTAaHbl Ha 68 YacoB U MOTYT OBITh peaIu30BaHbl B TEUEHUU 2-
x niet (1o 34 yaca B roja) uiu B TeueHuu 1 roga (68 vacoB B rox). Bo BTopoMm ciydae
BO3MOXKHO MPOXOXkAeHHe o0oux monynen («MosieKyJsipHble OCHOBBI CEJNEKIUU» B &
kiacce, «MoseKyJsspHble OCHOBBI (PU3HUOJIOTUH U (papMakosiorun» B 9 kiacce).

MOXXHO pEKOMEHJ0BaTh HCIONb30BaTh MOAylu «Kak XWBOTHBIE M pacTEHUS
npucnocabnuBaorca», «OCHOBBI PACTEHUEBOJACTBA», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMU» B KaueCTBE HEMPEpBhIBHOrO 00pa3zoBaTeabHOro 1ukia (5-9 kiace no 1 yacy B
HEJENI0) JJis KJIacCOB arpoOMOTEXHOJIOTHMYECKOW HampasieHHocTd. Moaynu «Kak
KUBOTHBIE W PACTeHUs MpHUcHocadIuBaloTCs», «buotexnonorun» u «MomnekyasipHbie
OCHOBBI (PM3HOJIOTUU U (HapMaAKOJIOTUU» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukia (5-9 kimacc mo 1 wacy B HeJeno) Ui KIAcCOB OMOTEXHOJOTHYECKOTO HIIN
MEIULUHCKOTO HaIpaBJICHUI.

B3aumocBsizb ¢ mporpammoii BocnutaHusi. [Iporpamma kypca BHEYpOUYHOM
JEeSTENBHOCTH pa3paboTaHa C Y4YEeTOM pPEKOMEHJAIMH TpOrpaMMbl BOCIHUTAHUS,
YUUTBHIBAET TCHUXOJIOTO-TIEIArOTUYECKUE OCOOCHHOCTH AAHHBIX BO3PACTHBIX KATETOPHIA.
OT0 MO3BOJIAET HA MPAKTUKE COCTUHUTH 00YJAION[yI0 M BOCIIUTATEIbHYIO JCSITEIbHOCTh
nearora, OpUEHTHPOBATh €€ HE TOJbKO HA MHTEJUIEKTYyaJIbHOE, HO U Ha HPaBCTBEHHOE,
coLlMaibHOE Pa3BUTHE peOeHKa. DTO MPOSBISAETCS:

— B IPHOPUTETE JTUYHOCTHBIX PE3YJIbTATOB peain3aliy MPOrpaMMbl BHEYPOUHOM
NEeSATENbHOCTH, HAIEAINX CBOE OTPaKEHUE U KOHKPETU3ALUIO B IPOrpaMMe
BOCIIUTAHUS;

— B BO3MOKHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX IPYII AJIsI OpraHu3aluu
po(hOpUEHTAIMOHHOM 1EATEeIbHOCTH IKOJIbHIUKOB, BOCIIUTATEIbHOE 3HAUCHHE
KOTOPBIX OTMEYAETCS B MPOrpaMMe BOCIIUTAHUS,

— B MHTEPAKTUBHBIX ()OpPMaX 3aHITHH IS MIKOIHHUKOB, 00€CTICUNBAIOIINX
00JIBIIYIO X BOBJIEUYEHHOCTh B COBMECTHYIO C IE€JJarOrOM U JAPYTUMH I€TbMU
JEeSATENbHOCTh U BO3MOKHOCTh 00pa30BaHMSI HA €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIFOUE€BOE 3HAUYCHHE KOTOPBIX ISl BOCIIUTAHUS MTOAYEPKUBAETCS TPOTrpaMMOi
BOCIIUTAHMUSI.



Oco0enHocTH padoOTHI YUHTEIs IO PpOrpaMMme. 3a/1a4a YUYUTENS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAN Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeb ABIAETCS JIMUHOCTHOE Pa3BUTUE YUaAIIerocs. JIMYHOCTHBIX pe3yIbTaTOBYYHUTEN b
MOXET JOCTUYb, YBJEKas YYEHUKAa COBMECTHOM W MHTEPECHOM UM 000UM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

Cxema npoBeJieHUs 3aHATHI MO TPOrpaMMe:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTh pe3yabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.

Monyanb «buorexHonorus» 7-8 kiaccol (68 yacoB)
1. BuotexHonorua (4 yaca)

[lonsiTue OMOTEXHONOTMU. 3a4eM YEJIOBEKY OHOTEXHOJIIOTMH, B YeM UX
MIPEUMYIIECTBO MEPET XUMHUIECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTH OMOTEXHOIOT U
MIPOMBIIINICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKAaHU PACTCHUH, )KUBOTHBIX U YEJIOBEKA,
Oounokaranusatopsl. [Ipaktuueckas paborta «lIpumepbl nmpuMeHEHHS OMOIOTHYECKHUX
00BEKTOB B TBOEH KH3HNY.

Coippe miisi OMOCHHTE3a W OIICHKa €ro OWOJIOTHYecKOW MMeHHOCTH. OCHOBHBIC
WMCTOYHUKHM yTiepona, a3oTa, (ochopa, MuUKpodieMeHTOB. lMcciemoBaHne HOBBIX
MCTOYHUKOB CHIPhsI (BKITFOUAs BOTIPOCHI €r0 MpeaBapuTeIbHO 00paboTKH), pa3paboTKa
HOBBIX THUTATEIBHBIX CpPEd, B TOM YHCIIC BKIIOYAIOIMIUX OWOCTHUMYJISATOPHI M JIPYTHUE
AJIIEMEHTHI YIPABICHUS W ONTUMHU3AINH TIPOIIECCOB OMOCHHTE3a. METOIbI ONTUMH3AITUU
MUTATEIBHBIX CPE].

2. Mukpobuonorusa (12 yacos)
[TonoxeHne nDPOKAPHUOTOB B CHUCTEME OpraHuyeckoro wmmupa. CrpoeHue
OaktepuanbHoi KieTku. Knaccudukamus 6axrepuit. Mopdoiorus 6akrepuid. [Ipoctsie
U CIOXHBIE METOJIbl OKpaliuBaHusi Oaktepuil. Dusnosnorus OakTepuil: NUTAHUE,
JIbIXaHHUE, POCT U pa3MHOXEHUE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTPeMO(PUIBLHOCTD,



ocoOeHHOCcTH cTpoeHus kieTku). JlaboparopHas pabora «DUKCUPOBAaHHbBIE MTpenapaThl
O6aktepuii. OmpeneneHue (GOpMbl  MPEIOKEHHBIX KYIBTYp MHKPOOPTaHHU3MOB,
UCTIONB3Ysl TPOCTOW MeToa okpacku» JlaGopatopHas pabota «OmpeneneHue Tuma
KJICTOYHOW CTEHKH METOAOM OKpamuBaHus 1o ['pamy» (Mpu HATUYMK PEaKTHUBOB).

MosnouHokucinoe u crnuproBoe Opoxkenue. DotorpodHbie U XeMOTpOHBIE
Oaktepun. KuHeTmdeckoe  ommcaHue  mpolecca pocTa  MHUKPOOPTaHU3MOB.
OKCIOHEeHIMabHAsl ~ MOJenb  pocta. KuHetmka THOENM  MUKPOOPTaHU3MOB.
JIaGopatopHas pabota «[IpurorosneHune NpmXKU3HEHHBIX MPETAPATOB MOJIOYHOKHUCIBIX
OakTepuii».

[laTorennble Oakrepuu. UymHas mnajgoyka W 4YepHas CMepTh, OOTYIHM3M, CTOJIOHSK,
TyOepkyne3. Mctopust 60pp0bI ¢ OakTepuanbHbiMU HHPeKkuusaMu. JlabopaTopHas pabora

«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». Jlaboparopnas padota «Bbigenenue uncro
KyJIbTyphl Oakrepuil. MeTon pas3BefeHud. MeToa  UCTOLIAIOLIETO  LITPUXA.
JlaboparopHasi pabora «Mopdomorndeckas XapaKTepUCTUKA BBIJICICHHOW YHUCTOU
KyJbTYPBI: XapaKTEPUCTHKA KOJOHHUH, PopMa OaKTEpHid, TUTT KIIETOYHON CTEHKU.

Boiina 6eckoHEeYHOCTH: aHTUOUOTUKH MPOTUB OakTepuil. MexaHu3Mbl J1eMCTBH
aHTUOMOTUKOB. MEXKIEeTOUHass KOMMYyHUKauus Oakrtepuil. UYyBcTBO KBOpyMa.
JIabopatopHast pabota «CpaBHEHHE pOCTa MHMKPOOPTaHM3MOB Ha dYalike 0e3 U ¢
no6asieHus aHTHUOMOTHUKOB» MccnenoBatenbekass pabora «llorck MHUKpOOPraHHW3MOB
o01a1aloUX aHTarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenne Oaktepuil uenoBekoM. KuHeTnueckoe onucaHue OHOCHHTE3a
IPOAYKTOB MHUKpPOOpraHu3MaMu. bakTepuu, KOTOpbIE MOIYT paszjararb IUIACTHUK.
Hccnenoatenbekas padora «BeieneHrne MOJIOYHOKUCIBIX OaKTEpUi, UCCIEI0BAHNE X
AKTUBHOCTI.

MuUKpoopraHu3Mbl B arpoOMoTexXHOJIOTuH. VICKyCCTBEHHBIE acCOIMAIIMN PAaCTCHUIH
¢ Mukpoopranuzmamu. HccnemoBarenbekas pabora «BeiaeneHue 0akTepuil Moje3HbIX
IJI. pACTCHUI.

3. DyKapuoTUYeckme opraHm3mbl B BUOTEXHOMOMMU (NAecHeBble TPUBbI, APOXKKM, BOJOPOCN)
(12 yacos)

[TnecHeBbIe rPUOBI TPOAYIIEHTHI OMOJIOTHYSCKH aKTUBHBIX BEIIIECTB.

OO6mass xapakTepuUCTHKa APOXIKEH caxapoMuIeToB. McTopus uCHoIb30BaHHS
JTPOXOKEH B TPAJAUIIMOHHOM OMOTEXHOJOTUHU. TEeXHOJIOTUM BUHOACIUS U XJIeOONeUeHus,
CIIeIMAIM3UPOBAHHBIC Pachl ApoioKed. MeTabomm3Mm apoxokeil. Peakius cnupToBOro
opoxenus. JlaboparopHas pabora «llojmcuer KieTok IpoXxked B kamepe I opsieBay.
Jlaboparopnasi pabota «OOHapyX’eHUE MPOAYKTOB CIIUPTOBOTO OPOKEHUSI: 3THUIOBOTO
CIIUpTa W YrJeKucjaoro rasay. IloaydeHue BTOPUYHBIX METAOOJHMTOB B JPOXOKaX.
JpoxoKH Kak MpOayIeHThl OMOTOIIHUB. [loydeHure 1eneBbIx OCIKOB B APOXKIKaX.

Oco0EHHOCTH BEreTaTUBHOI'O U TOJIOBOIO PA3MHOKEHHS Y JPOXKKEH, 3HAUCHUE
W3YYEHHUS] MHUTO3a W LHUTOKMHE3a JJi1 ONTHUMHU3ALUU MPOLECCOB KYJIbTUBUPOBAHUS
JTPOXOKEBBIX IITAMMOB, TOHUMAaHHUS IPUYHH MTaTOTEHHOCTH JPOXOKEH U rpuOoB, TOMCKa



MULIEHEH (QYHIMIUAOB M pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX IpENapaTosB.
Jlaboparopnass pabGora «HabOmioneHue  pa3MHOXKEHUS  JAPOKKEBBIX  KIETOK».
[Ipaktuueckas pabora «llomydeHue TBopora u kedupa Ha OCHOBE MOJIOUHOKHCIIBIX
Oaktepuit». IlpakTnueckas pabota «OCHOBHBIE BHJBI KBaca M HMX XapaKTEPUCTUKA»
«/IpoxKu MW MOJOYHOKHUCIBIE OAKTEpUH, MPUMEHSEMBbIE JUIsl MPOU3BOJICTBA KBacay.
[Ipaktuueckas pabora «CpaBHUTENIbHBIA aHAIU3 Pa3BUTHUS JIPOXKEH B a’3pOOHBIX U
aHa’poOHBIX  ycnoBusx». IIpakTuueckas pabora «MeToabl OIEGHKH CBOMCTB

xJie0onekapHbiX Jpoxxked. OCOOEHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX H
MHCTaHTHBIX Apoxoken». MccnenoBatenbckas padbora «BiusHue QU3NKO-XUMHYECKUX
(bakTOpOB Ha KaueCTBO OMOTEXHOJIOTMYECKOU MpOoayKiuu (KBac, kedup, ceip, xyied u
TP )».

Bonopociu — mnepcrneKTUBHBIN OOBEKT 1Jisi MPOU3BOJICTBA O€lKa U YIJIEBOJOB.
bruoTtexHomornyeckue METOIbI OYMCTKH TBEPIBIX, XKHUIKHX OTXOJOB U ra3000pa3HBIX
0TX0JI0B Mpou3BoACTB. CTouHbie BOABI. CXEeMBI OYHCTKH. BHOMUIBTPHI, adpOTCHKH,
METAHTEHKH, OKCUTCHKH. AKTHBHBIA WJI M BXOJSIIME B HEr0 MHUKPOOPTaHWU3MBI.
Hcnonb3oBanue BoJOpOCIe B OUUCTKE CTOUHBIX BOJ. MccnenoBarenbekas pabora
«Bnusiaue ¢pusnko-xumuueckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. HacnepactseHHasa MHbopmauma (8 uacos)

HacnencTtBeHHOCTh M1 MNBMEHYMBOCTH — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buael m3meHumBocTh. [lpaktudeckas pabora «MoaudukannoHHas
U3MEHYUBOCTD (JINCThSI, UTOJIKU C OJHOTO JEPEBA)».

I'en — wMaTepuaJbHBII HOCUTEIb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxknenHoBble KucnoTel. JIokanu3anus reHETHYECKOro marepuana B KieTke. Jlenenue
kietok. Perumkanusa JIHK. OcHoBHast JormMa MosiekyisapHoO# Ouonoruu. TpaHcKpumius.
Tpancmsusa. Myranuu. [IpakTudeckast pabora «I'eH — HHCTPYKIIUS 1O COOpPKE KIIETKH
(ma Oucepe wiau KOHCTpyKTOpe)». [lpakTudeckas pabota «Myrtamus Ha OyTepOpose
(;mo0oit 00BEKT W3 MpeAbiaymeld paboThl, Te M3MEHEHHWE WHCTPYKIIMH TMPUBEIET K
M3MEHEHHIO BHEITHETO BUJIa 00BEKTA)».

5. Bupyconorus. (6 yacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHnyeckoro Mupa. CTpykTypa U XUMHUYECKUN
coctaB BHUpycoB. Kiaccudukamusi BupycoB. Pempoaykmus BupycoB. I[IpocmoTp
JOKYMEHTAJILHOTO (prjibMa 0 BUpycCax.

Bupycs - Bo30ynutenu nnhekimonasix 6one3neir. OukoBupychel. bakrepuodarn:
CTpO€HHE, CBOWCTBa, mnpumeHeHue. IIpaktuueckas pabora. «MeTon pa3BeleHUII»
[IpakTtuueckas padota. «TurpoBanue 6akrepuodaroy.

buonorudeckue MeTo161 00pHOBI C BUpYCaMH.

6. FeHHaa MHXeHepua 1 BrotexHosoruu. (8 yacos)

OcHoBBI TeHHOU HHXKeHepuu. Bekrtopa. Cnenmuduueckue (hepMeHTbl OaKTEepUi.



[Ipaktuueckas pabora «DHIOHYKIJIEa3bl pecTpUKUUU (paboTa C HYKICOTHUIHBIMU
MOCJIEIOBATEILHOCTAMHU Ha Oymare)».

buorexHonornn npoaykuuu OEIKOB B OaKTEpHAIbHBIX KyJIbTypaX. [locTrkeHus
T€HHOW MHKEHEPUH U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ananTHBHOTO HMMYHHTETa OaKTepuid W apXxeu.



[TpakTrdeckas padora «I'ennbie HOxHHLBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenns ' MO. Urpa-nuckyccust «Belurpail TpaHT Ha CO3/1aHHE
I'MOp».

7. BMOTEXHONOMMM B }KMBOTHOBOACTBE (8 Yacos)

JlomecTuKalusi OCHOBHbBIC JIOMAIlHUE KMBOTHBIC; COBPEMEHHbBIEC SKCIIEPUMEHTAX
M0 JIOMECTHKAIIMK KUBOTHBIX (JIUCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka bensera). Jluckyccusi «/lomectukanusi, Bce U PAaCTCHHUS U KUBOTHEHIE,
KOTOpPBIE XUBYT PSAJOM C YEJIOBEKOM KM OJOMAITHUBAIOTCA? MOXHO M CUHMTATh
TapakaHa OJJOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIBI B YKHMBOTHOBOJICTBE: TpPAHCIUIAHTAIMS HAMOPHOHOB,
XUMEpHBbIE  KUBOTHBIE, KJIOHUpoBaHue. [IpakTuueckas pabora «MeToauka
KJIOHUPOBaHUs (MOJIETUpPOBaHNE Ha Oymare).

OcHoOBHBIE 0O0JIE3HU >KMBOTHBIX U POJIb TATOTC€HHBIX MHUKPOOPTAaHU3MOB M
Napa3uTOB B PA3BUTUHU 3a00JICBAHUN JIOMAIIIHUX )KUBOTHBIX U OCHOBHBIX MepaxX 00PhOBI
C HUMU; POJIb TOJIC3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me *KUBOTHBIX. [lomoxxurenbHoe
¥ M000YHOE (OTPHUIATEILHOE) BO3ACHCTBUN AaHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEJIM W 3aJa4d BETEPUHAPUU. BHOTEXHOIOTHST KOPMOBBIX IpENapaTosB.
[Ipaktuueckas pabora «CocTaBieHHe pallMOHA MUTAaHUS KUBOTHOTO, PACYET PacXoJiOB
Ha coaepxkaHue». MccnenoBaTtenbckass pabora «OIlleHKa KayecTBa MOJIOYHOU
IPOIYKITU.

8. BuotexHonormm B pacteHnesoacrse (10 yacos)

OcHoBHBIE MeTONbI cenekuuu. [ ubpunusarnus. Popmbl oTO60pa. OCHOBHBIC
HAIPABJICHUS CEJICKIUU: YIYUIICHUE YPOKANHOCTU, YCTOWYUBOCTH K OMOTHYECKUM U
abuotndeckuM (pakropam. IlpakTrueckas padora «BeipammuBaeM ropox. Kak nmposectu
CKPEIIMBAHUE y TOPOXa».

OCHOBHBIE TOJXOJbI CEJCKIIMM W OHOTEXHOJIOTMH KYyJbTYPHBIX pacTCHUH,
['ubpuauzanus, otnaneHHass TUOpPUAM3AIUSA, WCKYCCTBEHHBIM OTOOp, TeTEepO3HC,
TpaHcpopMalus, MyTareHe3, T€HETHUECKOE pefakTupoBaHue). VcTopus cenexiuu B
Poccum u Mupe, uctopust pasBUTHS BAXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHHM.

Kax uenoBex Mmoxxet monuduimpoBats pactenus? ['eHHas MHXCHEPUS PaCTCHUN:
UTto Takoe reHeTMYecKas HHXXEHEpPUs pacTeHHi. TpaHCreHHble pacTeHus. MeToabl
nonyuernsi. OOpa3zoBaHue OIMyxoJiel y pacTeHui. ArpobakTepuanbHas TpaHChopMaIus:
Ti-mnasmuasl. I'ensr T-JTHK. MonekyIspHO-TeHETUYECKUE MEXaHU3MbI
tpancopmanmu. ['eHerndeckoe penaktupoBanve. COBpEMEHHbIE TMOJAXOIbl U
JOCTH>KEHUSI TEHETUUYECKOTO pelakTupoBaHusi pactenuil. IIpaktuyeckas padora
«["eHOMHBIC HOKHUITBI (MoIeTHpoBaHue padboThl cuctembl CRISP-Cas).

Ecte nu  xu3Hp B mnpoOupke? bBHOTEXHOJOTUS KYJIbTYPHBIX pPACTCHUM.



UccnenoBarensckast pabota «BbIpamuBaHue pacTeHHid B NpoOUpKE  (MOXKHO
BOCIIOJIB30BAThCSl  PE3yJIbTaTaMU MPEABIAYIIUX HKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJIsl PACTEHUI )».

IINIAHUPYEMBIE PE3YJIBTATHBI
OCBOEHMUSA KYPCA BHEYPOYHOM JESTEJbHOCTHU

3aHsATHUS B paMKax MpPOrpaMMbl HampaBieHbl HAa OOECHEYeHUE JOCTUKEHUS
IIKOJIbHUKAMHU  CJICAYIOIIUX  JUYHOCTHBIX, METANpeAMETHbIX U  MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJbTAThI:

B cgpepe epasicoancrozo socnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOMCOBMECTHOM
JEATeTbHOCTH TIPW  BBITIOJTHEHWU UCCIAEJOBAHUNA U TPOEKTOB, CTpPEMJICHHE K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIITH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTHH KaK K BaKHOMN
COCTABJISIONICH KYJIBTYpbhl, TOPJOCTh 3a BKJIAJ POCCHUHCKMX M COBETCKUX YYEHBIX B
Pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennozo 6ocnumanusi: TOTOBHOCTh OIICHUBATH
MOBEJICHUE U TOCTYNKH C TO3UIIMU HPABCTBEHHBIX HOPM M HOPM SKOJOTUYECKOU
KyJIbTYpbI; TOHUMaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTa ACSTEIHHOCTH YeJIOBEKa B
MEIUIMHE ¥ OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuWE pOJIU OHOJOTUU B
(GbopMHUPOBAHUYU ACTETHUECKOM KYIbTYpPhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, opmuposanus Kyibmypsvl 300p0o6bsa U
IMOYUOHANLHO20 01A20NONYYUs; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO H
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KU3HU (310pPOBOE MTUTAHUE, COOJIIOICHNE TUTUEHHYECKUX
MIPaBWIJI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, pEryIsipHas Ppundeckas
aKTUBHOCTh); OCO3HAHUE MOCIIEACTBUI U HEMPHUATHE BPEIHBIX IPUBBIUEK (YIOTpebieHne
QJKOTOJIS, HApKOTHUKOB, KypeHHEe) W UHBIX (GopM Bpena i (HU3UIECKOTO W
TICUXMYECKOTO 3JI0POBBS; COONIOACHUE MpaBU O€30MAaCHOCTH, B TOM YHCIIE HAaBBIKU
0e30macHOro MOBEACHUS B MMPUPOJHON cpese; chOpMUPOBAHHOCTH HaBBIKA pedIIeKCHH,
YIPaBICHHE COOCTBEHHBIM IMOIIMOHATHHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTUUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpoja, Kpasi) OMOJIOTHYECKOW M SKOJOTHYECKON
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHIO Tpodeccuii, CBSI3aHHBIX C
Oounosoruei.

B cgepe sKxonocuueckoco eocnumanus:  OpUEHTAlMsl Ha  NPUMEHEHUE
OMOJIOrMYECKUX 3HAHUW IIPU PEIICHUU 3a]1a4 B 00JIaCTH OKPYKaIOIlel Cpeibl; OCO3HAHKE
AKOJIOTUYECKUX MPOOJIEM U IMyTEH UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B TPAKTHUECKON
NEATENIbHOCTU SKOJIOTMYE€CKON HAMPaBICHHOCTH.

B cgpepe nonumanus yennocmu nayunoeo no3uanus; OpUEHTALNS HACOBPEMEHHYIO



CUCTEMY HAYUYHBIX TpEACTaBICHU 00 OCHOBHBIX OHMOJOTUYECKUX 3aKOHOMEPHOCTSX,
B3aUMOCBSA34X YEJIOBEKA C MPUPOJHON M COLUUAIBHOU CPEHOM;



MOHUMAaHHUE POJIM OMOJOTMYECKON HAayKu B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIF0OO3HATENBHOCTH, MHTEpEca K OMOJIOTMYECKON HayKe, HAaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHYyalbHOE, B TPYIIE) B HM3MEHSIOMIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMN3a
Oouonornyeckoil nHGOpMauK; MJIAHUPOBAaHUE  JEHCTBUH B HOBOW  CUTyallUH
Ha OCHOBAHMH 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenus ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C y4éTOM NPEIIOKEHHONW OMOJIOTMYECKON 3a7ayu BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISABJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH IPUYMHHO-CIEJACTBEHHBIC CBS3UM TIPU HW3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUN TI0 aHAJIOTHH, (DOPMYJIHMPOBAThH
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSTEIIBHO BBIOMPATh CIIOCOO pelieHus y4eOHOUW OHMOJOTHYECKON 3aadu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMPOCH, (PUKCUPYIOUIUE PA3PbIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IUIaHY HAOJIIOICHHUE, HECIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUS W BBIBOALI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIOACHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOXKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WJIM CXOJHBIX CUTYaIUsIX, a TAKKE€ BbIIBUTATb
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYECKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MMOATBEPIKIAOUINE WU ONMPOBEPrarouie OJAHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATH KOH(QIMKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMAiora W/WiH TUCKYCCHH 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIbTATHl BBHIMOTHEHHOTO OHOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBUM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboTHl MPU pPElIEHUH KOHKPETHOW OMOJIOTHYECKOW mpoOiieMbl, 00O0CHOBBIBAThH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€JIb COBMECTHOM JICSITEILHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 110
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOJIeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTYETA MIEPE]T TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B ciepe oeradenus ynueepcanrvhviMu yueOHbIMU Pe2VISIMUBHBIMU  OelUCMBUAMU:
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHUi (MHIUBUTYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUS 3afgayd (WM €ero 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYSHHOTO aJlfoOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHsI) PE3YJIbTATOB AESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSAM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pasnuyarh, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH HMOIMSAMH W SMOIUSIMHU
APYTHUX;

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpenmeTHbIe pe3yabTAThl OCBOCHUS MPOrPaMMBbI
B mo3naBarenbHOM (MHTEIIEKTYalIbHON) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3y4eHHUsI OMOJOTHMYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOJIOJEHUE, ONHUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJIOTMYECCKHE 3HAHUS CO 3HAHHUSIMU U3

IpyTUX Y4eOHBIX MPeaMEeTOB ((DU3UKH, XUMUH, Teorpaduu, UICTOPUH, OOIIECTBO3HAHUS U

T. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEJOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (opMyIupoBaTh IpoOIeMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEJIOBAaHUs, BBIOMpATh AaJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsI OPUEHTAIMsA) U BBIOOPY OUOJIOT U
Kak Npo(UILHOTO IpeIMETa Ha CTYIIEHU CPETHEro MOJHOro 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeNbHOCTH, B 00JACTH OHOJOTUH, MEAUIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
coJiep KaHus, MPEACTABICHHON B pa3Hoil popme (B Bue TeKcTa, TAOIUYHBIX JaHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHUYECKOTO aHajIu3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4eOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBHIOOPY OMOJIOTMU Kak
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKHUE IMPEICTABICHUS O MaTEPUATUCTUYECKON CYITHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KalOLIEH Cpelbl, BIMSAIOIIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0JI0B OMOTEXHOJIOTMH, UCIIOJIb30BAHUS €€ JOCTHKEHUHN B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHUE OCHOBHBIX MOJXO0B CEIECKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHYECKU  MOAM(PUIMPOBAHHBIE  PACTEHUS, OINEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uH(pOpMaIUU 1 yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSATHSIMHI MOJICKYISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXAaHU3MOB MX Pa3BUTHS, COCO0AX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHpOBaHUE YMEHHUS UCIOIb30BaTh MOHSATHIHBIN anmnapar U CUMBOJIMYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, O3BOJISIOMINX 3aT0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nenHocTHO-OpueHTalIMOHHOM cepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa
OKpY’KaroIen cpeibl, COXpaHEHHE 3/I0POBbsI UeJI0BEKa, KOHTPOJIh M BOCCTAHOBJICHUE
IKOCHCTEM.

TemaTu4eckoe MIIAHUPOBAHUE

Tembl OcHOBHOE coepKaHue JeATeJIbHOCTH
IIKOJBHUKOB
Tema 1. Buorexunonorns | 1IOHITHE [TpakTuyeckas pabora
(4 ) OMOTEXHOJIOTUHU. 3aUueM «IIpuMepbl  [PUMEHEHHs
HcnoBeKy OMOJIOTMYECKUX OOBEKTOB

OMOTEXHOJIOTUHU, B YEM
UX MPEUMYILECTBO Mepe
XUMHYECKUM CHHTE30M.
OCHOBHBICOMOOOBEKTHI
OMOTEXHOJIOTUU:
IPOMBIIIIICHHBIE
MUKPOOPTaHU3MBI,
KJIETKU U TKaHH
pacTEHUH, )KUBOTHBIX U
YeJioBeKa,
OMOKaTaIN3aTOPHI.
Cripbe nist OnocuHTE3a
U OILICHKAero
OHMOJIOTUYECKOM
IIEHHOCTH.

OCHOBHbBIE HCTOYHUKHU
yriaepoja, a3oTa,
hocdopa,
MUKPODJIEMEHTOB.
HccnenoBanne HOBBIX
MUCTOYHUKOBCBIPBS
(BKJIFOUAst BOIIPOCHI €T0
MIPEABAPUTEITBHON
00paboTkn), pa3zpaboTKa
HOBBIX TUTATECIIHHBIX
Cpel, B TOM YHCIIe
BKJTFOUAFOTIIAX
OMOCTUMYJIATOPHI U

B TBOECWKU3HIN.




JOPYTHUE DIIEMEHTHI
yIpaBJIECHUS U

ONITUMM3AITAN TIPOIIECCOB
onocuHTe3a. MeTtoabt
ONTUMU3ALUHA

IMUTATCIIBHBIX CPCI.

Tema
Muxpoonosorusi(12 1)

2.

[Tonoxenune
IPOKapHOTOB B CHCTEME
OpPraHUYECKOTO MHpA.
Crpoenue
OakTepuaIbHON KIETKH.
Knaccudukanus
OaKTepHil.
Mopdonorus 6akTepuii.
[IpocTeien ciaoX)HBIC
METOJIbI OKPAITUBAHUS
Oakrepuit. OU3NOIOTHS
OaxkTepuii:MUTaHue,
JBIXaHHUE, POCT U

pa3MHOXEHHUE.
3HAKOMCTBO C JIOMEHOM
Apxen
(9KCTpeMOUITBLHOCTD,
OCOOEHHOCTH  CTpOEHUS
KJIETKH).

MoJ10YHOKHCIIOE U
CITUPTOBOE

opoxenue. PoToTpodHbIE
U

XeMOTpO(HBIE OAKTEPHUU.
Kunetnueckoe onucanue
npoiecca

pOCTa MUKPOOPTaHHU3MOB.
OKCIIOHEHIIHAIbHAs
MOJIeJb POCTAa.

Kunernka rudemmn
MHUKPOOPTaHH3MOB.
[TaTorenHnie OaKTEpUH.
YymHas

MaJI0YKa U YepHask CMEPTB,

O0TyMHM3M, CTONOHSIK,
TyOepKyJies.

Ucrtopust 60pb0bI €
OakTepuaIbHbIMU
UH(}EeKIUsIMU.

Boiina 6eckoHEeYHOCTH:
AHTUOMOTUKH MPOTHUB
OakTepuil.

MexaHu3mbl IeUCTBUI

IIpakTuKa.
JlaGoparopnas pabota
«DuKcupoBaHHbIE
npenapaThl OaKTepHil.
Omnpenenenue GopMbl
MPEIJIOKEHHBIX
KYJIBTYD
MUKPOOPTaHU3MOB,
VCIIOJIb3YSl IPOCTOMU
METOJ] OKPACKH».
JlaGopartopnas pabota
«OnpeneneHue Tuma
KJIETOYHOW CTEHKH
METOZOM OKpaIlINBaHUS
o ['pamy» (ripu
HaJIMYUU PEAKTUBOB).
JlaGoparopnas pabota
«IIpuroroBneHue
MPUKU3HEHHBIX
npenapaToB
MOJIOYHOKHCIIBIX
OakTepuii».
JlaGoparopnas pabota
«IloceB cmbIBa € pyK Ha
yamku [letpny.
Jlabopatopnas pabota
«Bpraenenue uncTon
KYJbTYpbl OaKTEpHIl.
Merton pa3BeeHuUn.
Meron ucromaromero
HITPUXAY.
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTEepPUCTUKA
BBIICJICHHON YUCTOU
KYJbTYpBbI:
XapaKTEePUCTHUKA
KOJIOHUH, (hopma
OakTepui, TUI
KJIETOYHOUM CTEHKW.
JlaGoparopnas pabota
«CpaBHeHHe pocTa
MUKPOOPTaHU3MOB Ha
yaike 0e3 u ¢




AHTUOMOTHUKOB.
MexxkieTounas

KOMMYHUKaLMs OaKTepUi.

HyBcTBO

KBOpYyMa.

[Ipumenenue 6axTepuii
YEJIOBEKOM.
Kunernueckoe
onucaHue OMOCUHTE3a
IPOJIYKTOB
MUKpPOOPTraHU3MaMHU.
bakrepun,

KOTOpbIE MOT'YT pasjiaraThb
IUTACTHK.
MukpoopraHu3Msl B
arpoOHUOTEXHOJIOTHH.
UckyccTBenHbIe
accolMaIuu

pacTeHuu Cc
MHUKPOOPTraHU3MaMHU

n00aBJIEHUSA
AHTUOMOTHUKOBY.
HUccnenoBatennpckasa
pabota «[louck
MUKpPOOPTaHU3MOB
00J1aJar0IIX
AHTArOHUCTUYECKOU
AKTUBHOCTBIO).
HccnenoBatennckasd
pabota «Boinenenue
MOJIOYHOKHUCIIBIX
OaxkTepuit,
HUCCJIEIOBAHUE Ux
AKTUBHOCTH.
HccnenoBarenpckas
paboTta «Bpigenenue
OakTepuil TOJE3HBIX IS

pacTEeHUIN».

Tema 3.
JyKapuoTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBbIE TPUOBI,
AP OKAKH,

Bogopocsn) (12 )

[InecueBbie rpuObI
MPOAYILIEHTHI
OMOJIOTHYECKH aKTUBHBIX
BEILIECTB

OO6mas xapakTepucTUKa
TPOAKIKEN
caxapomuueToB. Mcropust
VCTIOJIb30BaHUS IPOKIKEN
B

TPaIUIIUOHHOMN
OMOTEXHOJIOTHH.
TexHonoruu BUHOACIUS U
XJ1e00IeueHus,
CIIeIIMATU3UPOBAHHBIC
pacol

TpoxoKel. Merabonusm
JIPOAKIKEM.

Peakuus cimpToBOro
OpOKEeHMUS.

[TonydyeHue BTOpUUHBIX
METaO0OJTUTOB B IPOKIKAX.
Hpoxoxu

KaK MPOAYIIEHTHI
OMOTOTIHB.

[Tomydenue neaeBbIxX
OCJIKOB B

TPOXOKAX.

OcobenHocTu
BET€TaTUBHOTO U
MOJIOBOTO PA3MHOXKEHUS Y
JIPOXKIKEM, 3HAUCHHUE

JlaGopartopnas pabota
«IToxcuer kieTOK
JPOXKEHN B KamMepe
['opsieBay.
JlaGoparopnas pabota
«OOHapyKeHne
MPOIYKTOB CITUPTOBOTO
OpOXKEHUS: STUIIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnronenue
pPa3MHOKEHUS
JIPOMIKEBBIX KIIETOKY.
[IpakTrueckas pabota
«ITonyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuin».
[IpakTrueckas pabota
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTUKA
«dpoxxu n
MOJIOYHOKHCJTBIE
OakTepuu,
MPUMEHSIEMBIC JIJIS
MIPOM3BOJICTBA KBACAY.
[IpakTuueckas pabota
«CpaBHUTEIIBHBIN
aHaJN3 Pa3BUTHUS
JIPOOKEH B a3pOOHBIX U




U3Yy4YEeHUS
MUTO3a U LIUTOKUHE3A JJIS
ONTUMU3AIMHU TTPOIIECCOB
KYJIbTUBUPOBAHUS
JIPOKIKEBBIX

ITAaMMOB, TOHUMAHHUS
IPUYHH

IIATON€HHOCTH JAPOXKIKEN U
rpu0oB,

IOUCKA MUILLIEHEN
1093107000391 (0): 7
pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX
npenapaTos.

Bogopocnu —
IIEPCIIEKTUBHBIN

00BEKT JJIsSI IPOU3BOCTBA
Oenka u

YTJIEBOJIOB.
buorexHosoruueckue
METObI OYUCTKH
TBEPIBIX,

KUJKUX OTXOJ0B U
razo00pa3HbIX

OTXOJ0B IIPOU3BOJCTB.
CtouHble

BOAbl. CXEMBbI OUYUCTKH.
buodmibsTpel, a3poTeHKH,
METaHTEHKU, OKCUTEHKHU.
AKTHUBHBIN WUJI U
BXOJISIIIIUE B HETO
MUKPOOPTaHU3MBI.
Hcnonb3oBanue
BOJIOPOCJIEN B OUHCTKE
CTOYHBIX

BOA.

aHa’POOHBIX
YCIIOBUSIX.
[TpakTuueckas padbora
«MeTtoabl OLlEHKHU
CBOICTB
xJ1e00neKapHbIX
JIIPOKIKEN.
OcoOennoctu

IMPUMCHCHUSA

Temad4. HaciaencrBenHas
undopmanus (8 1)

HacnencTtBeHHOCTD
1 U3MEHYUBOCTb —
OCHOBHBIC CBOMCTBA
JKHBBIX OPTaHU3MOB.
N3MeHUYnBOCTb.
Bunnr
U3MEHUYHUBOCTb.

I'en —MaTepuanbHbIN
HOCHUTEIIb
HACJICJICTBEHHOCTH U
U3MEHUYHUBOCTH.
Hyxkneunossie
KHCJIOTHI.

[IpakTrueckas pabota
«MoaudukanroHHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKH C OJTHOTO
JIepeBA)».
[IpakTrueckas pabota
«I'eH — HHCTpYKIUS 110
cOOpKe KJIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas pabota
«MyTtanus Ha
oyTepopose (sroboit




Jlokamuzanus
TEHETUYECKOTO
Marepuana B KIETKE.
Jlenenue KieTok.
Permmkanus JTHK.

O0OBEKT U3 MpeabIAyIeh
paboThl, T/Ie U3MEHEHUE
WHCTPYKIIMH TIPUBEIET K
M3MEHEHHUIO BHEITHETO
BHA

OcHoBHas norma 00BEKTa)».
MOJIEKYJIAPHOU
ouosoruu.
TpaHckpunuus.
Tpancnsauus.
Myranuu.
Tema S. [Tosoxxenne BUPYCOB B [TIpocmoTtp
Bupycoaorus (6 1) CHUCTEME OPraHUYECKOTO JIOKYMEHTaJIbHOT O
mupa. CTpyKTypa u dbunbMa o BUpycax.
XUMHYECKUN COCTAB [IpakTrueckas pabdora.

BHPYCOB.
Knaccuduxanus
BUpYCOB. Penpoaykius
BUPYCOB. BUpychI -
BO30yIUTETN
UH()EKIIMOHHBIX
Oose3HE.

OHKOBHPYCHI.

bakrepuodaru: crpoenue,
CBOMCTBa, IIPUMEHECHUE.
buonornueckne  MeTOOBI

O00pBOBI C BUpyCaMHU.

«Meton pa3BeieHUN.
[IpakTuueckas padora.
«TutpoBanue

O6aktepruodarony.

Tema 6.
HHIKeHepHsl u

I'ennan

OuorexHosoruu (8 4)

OCHOBBI TEHHOU
VH)XEHEPUHU. Bekropa.
Cnemudpuueckue

(dbepMeHTHI OaKTEepHUH.

buorexnonoruu
OPONYKIMK  OEIKOB B
OaKTepuaIbHbIX
KyJlbTypax. JlocTtrxkenus
TEHHOW WHXXECHEPUU U

OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema
aJalTUBHOTO UMMYHHTETA
Oakrepuit u apxeit. 'MO.
Metoae! nonydenus [[MO.

[IpakTraeckas padora

«HJIOHYKJIEa3bl
(pabota ¢
HYKJICOTUIHBIMHU

PECTPUKIIUH

MOCJIEI0BATEILHOCTSIMU Ha
Ooymare)».

[TpakTrueckas pabora

«['eHHBIe HOXHHUIBI -
CRISPR/Cas
(MozenupoBaHUe Ha
Ooymare)».

Urpa-guckyccus:

«Bprpali  rpaHT  Ha

coznanue [ MOy.

Tema 7. BuorexHoJsioruu

JlomecTukanus
OCHOBHBIX JOMAaIIIHUX

Juckyccus
«JlomecTukanys, BCe JIn




B ’KMBOTHOBOJACTBE (8 1)

KUBOTHBIX;
COBPEMEHHBIE
AKCIIEPUMEHTHI 110
JIOMECTUKAIUU
YKUBOTHBIX (JIUCHIIA,
HOpKa U Jp. —
AKCIIEPUMEHTBI
HAayYHOM IIKOJIBI
akajgeMuka bernsena).
CoBpeMeHHBIC METO/IbI B
YKUBOTHOBO/ICTBE:
TpaHCILJIaHTaIIHsI
SMOPHOHOB, XUMEPHBIC
KUBOTHBIC,
KJIOHUPOBAHUE.
OcHoBHbIE 00JI€3HU
YKUBOTHBIX M POJIb
aTOTEHHBIX
MHUKPOOPTaHU3MOB 1
1apa3suToOB B Pa3BUTHU
3a001€eBaHUM TOMAIITHUX
KUBOTHBIX U OCHOBHBIX
Mepax 60psOBI C HUMU;
POJIb MTOJIE3HBIX
MUKPOCUMOHOHTOB B
OpraHU3Me >KUBOTHBIX.
[TomoxutenpHOE U
no6oyHOE
(oTpUIIaTETBHOE)
BO3/EMCTBUHA
AHTUOMOTUKOB Ha
OpraHu3M B X0JI€
JICYCHUS] )KUBOTHBIX;
IEJH U 331291

BETEPUHAPHUH.
broTexHOI0rHsa KOPMOBBIX
npenaparos.

pacTeHust U >KUBOTHBIE,
KOTOPBIE )KUBYT PSJIOM C
YEeJIOBEKOM UM
OJIOMAIITHUBAIOTCS ?
MOXHO JIM CUUTATh
TapakaHa
OJOMAaIlTHCHHBIM
JKUBOTHBIM 7».
[TpakTuueckas pabora
«Metoauka
KJIOHUPOBAHUS
(MonenupoBaHUE HA
oymare).

[TpakTuueckas pabora
«CocTaBneHue palyoHa
MMUTaHUS )KUBOTHOTIO,
pacyeT pacxoJ0B Ha
coiep KaHue».

HccnenoBarenbckast
pabora «O1eHka KayecTBa
MOJIOYHOUTIPOTYKITHI.

Tema 8.

Bbuorexnosiornn B

pacrenueBoactTse (10u)

OCHOBHEBIE METOBI
CEJIEKIIHH.

['ubpunmzanus. opmbl
oToopa.OCHOBHBIE
HaIlpaBJICHUS CCJICKIINH:
YIIY4IICHUE

YPOKaNHOCTH,
YCTOMYUBOCTH K

[IpakTrueckas pabota
«BprpamuBaem ropox.Kaxk
MPOBECTHU CKPEUIUBAHUE Y
ropoxay.

[IpakTrueckas pabota
«I"eHOMHBIE HOKHHULIBI
(MozenupoBaHue

PabOThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabota «BsipanuBanue




OHMOTHYECKUM U
A0HMOTHYECKUM

dakTopam.

OCHOBHBIE TTOJXOIBI
CEJIEKIIUU U

OHMOTEXHOJIOTUH
KyJTbTYPHBIX

pactenuit, ' ubpunuzanus,

OTajJeHHas
rudpuan3anus,

UCKYCCTBEHHBIN 0TOOD,
reTeposuc,

TpaHchopMmaius,
MyTareHes,

TeHEeTHUYECKOe
peaaKkTUpOBaHUE).

Uctopust cenekiuu B
Poccuu n

MUPEC, UCTOPUA pa3BHUTUSA

BOKHEUIIIUX COPTOB
KYJbTYPHBIX

pacTEHUM.
Kak yesioBek MOXkeT

MOAU(GUIIIPOBATH
pacteHus?

['eHHas uH)XeHepus
pactenuii: Uto

TaKO€ T€HETUYECKas
VHXCHEPUS

pactenuid. TpaHCTeHHbIE
pacTteHusl.

MeToabl NOTyYeHUS.
O06pazoBaHue

ONyXOJIEW Yy PaCTCHUM.
Arpo0OakTepuanbHas

tpanchopmanus: Ti-
M1a3MHUJIbL.

pacTeHuil B MpoOUpKe»
(MOHO
BOCIIOJIb30BaThCS
pe3ysibTaTaMu
IpeabIAYIIUX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
NUTATENIbHBIX
pacTBOPOB IS

pacTeHuii).




I'enn T-JIHK.
MounexkyssipHo-

TCHCTUYCCKHUEC MCXAaHHU3MBI

TpaHc(hOpMaIUH.
I'eneTnueckoe

peaaKkTUpOBaHHE.
CoBpeMeHHBIE

IoAXO0Abl U JOCTHUKCHUA

T'CHCTUYCCKOI'O
PCAAKTUPOBAHUA

pacTEeHUM.

EcTh 11 )KU3HE B
npoOupke?

buorexsoorus
KYJIbTYPHBIX

pacTEeHUM.
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