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IHOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammsl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIO OO0IIero oO0pa3oBaHMs, OPUEHTHPOBAHA Ha oOOecIeueHue
UHIMBUIyAJIbHBIX NOTpeOHOCTEW OOydyarommxcs ¢ HampaBlieHA Ha JIOCTH)KEHUE
MUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eToM BbIOOpa yYacCTHHKaMH OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUHOMU
AESITENFHOCTU. DTO MO3BOJISIET 00ECIIEUNTh €AUHCTBO 00s3aTeNnbHbIX TpeboBanuit GI'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOIO OOpa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €ro
[peaeIaMu.

AKTyaJIbHOCTh ~ peajiu3allud  JIaHHOM  mIporpaMMmbel  OOycCIIOBJIEHA  CaMoOM
0COOEHHOCTBIO MMPOEKTHO-UCCIEA0BATENBCKOM AESITENIBHOCTU. JTa JEATEIbHOCTD JIEKUT
B OCHOBE IT03HABATEJILHOTO MHTEpeca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS TIIaHUPOBAThH
T00bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIHON peayin3auuu uaei. JIrooble naMeHeHus
COBPEMEHHOro OOIIECTBA CBsSI3aHbl C NPOEKTaMU M UCCIEJOBaHUSIMH — B HaykKe,
TBOpUYECTBE, OU3HECE, OOLIECTBEHHON KU3HU. 1109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JMYHOCTH OOyd4aromerocsi sBisercs (pOpMHpOBaHME OCHOBHBIX HAaBBIKOB IPOEKTHO-
HCCIIEI0BATEIIBCKOMN NEATEIbHOCTH.

[Iporpammoii npeaycMoTpeHO (POPMUPOBAHME COBPEMEHHOI'O TEOPETUYECKOTO
YPOBHSI 3HAHMH, a TakXke W TMPAKTHYECKOro OmbiTa padoThl ¢ JdabOpaTOPHBIM
000pyZJOBaHUEM, OBJIAJICHUE NPHUEMaMH MCCIEI0BATEIbCKON N1€ATebHOCTH. MeToabl
OpraHu3alid  00pa30BaTENbHOW W HAYyYHO-UCCIENIOBATEIbCKONM  AESATENbHOCTU
npexycMaTpuBaoT (GOPMUPOBAHHE Yy OOYyYarOUIMXCS HECTaHIAPTHOIO TBOPYECKOIO
MBIIIEHHS], CBOOOBI CAMOBBIPAKEHUS M MHJIMBUYaJIbHOCTHU CYKICHHIA.

Jis mosHOro ydera mHOTPeOHOCTEM ydaluxcs B IporpaMMme HCIONb3yeTcs
muddepeHurpOBaHHBIM  MOAXOA, YTO CTUMYJUPYET Yy4yallerocs K YBEJIMYEHHUIO
MOTPEOHOCTH B MHANBUAYAJIbHOMN, HHTEIJIEKTYaIbHOW U MMO3HABATENILHON JEATENBHOCTU
Y pa3BUTHUIO HAYYHO-UCCIIEA0BATENHCKUX HaBBIKOB. [IporpamMma cranet BocTpeOoBaHHOM
B IIEPBYIO O4YEpelb IIKOJbHUKAMH, KOTOpbIE MMEKT CTOMKUH HHTEPEC U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B nmoapocTkoBOM BO3pacTe ydauiuecs MposiBISIOT CBOKO 3aMHTEPECOBAHHOCTD B TON
WIM WHOM 00JIacTU 3HaHMM, HAYYHOM HaNpaBlI€HUU WIK MOpodhecCuOHaATbLHOM
nesiTenbHOCTH. Takum 00pa3oM MPOUCXOAUT (HOPMHUPOBAHHUE [O3HABATEIBHOU W
MpOQEeCCUOHATIBHON COCTaBIIAIONIEH JUYHOCTH, MIOMOTAET y4YallleMycsi B OINpPEIEICHUH
OyIy1ero >KM3HEHHOTO MyTH U B MPO(eCCHOHATBLHOM BHIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[Tomo6HOrO poJa 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSHHOE JKEJaHHe IIKOJIbHUKA
K TMO3HAHUIO HOBOTO, PACUIMPEHUIO U YTIyOJICHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpHUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTEeHUH  HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIYaJIbHBIM
MCCJIE0BAHUEM WM MpoeKToM. IIporpamMma momoeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BaXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMMBIX IJISl MPOIYKTHUBHOM COLMANU3ALUU U
(GOopMUPOBAHUS FPAXKAAHCKON MO3ULUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUs AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/a4, BKIIOYAIONIETO0 B ce0s yMEHHE BHUIETh W aHAIU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PpEUICHHH, YMEHHE [JeTalbHO MpopadarbiBaTh U
pealin30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa IF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K UY>KUM B3IJIAJaM U UJIesIM, 0pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYrMX AaBTOPOB — BJAJAENBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS — @epel  OONIbIION  ayJUTOpUEH,
apryMEHTHPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTUX B CBOEH MpaBOTE, IPOABMKEHUS CBOUX
HUaCH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
dboHIaMH U WHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBs3aHA TMPOEKTHO-
UCCIIEIOBATENbCKAsI EATEIBHOCTD IIKOIbHHKA.

Kpome Toro, paGora IIKOJbHHKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBATH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTtsl peanuzauuu nporpaMMbl 4 ()OPMbI IPOBEACHUS 3aHIATHH.

JlanHas mporpamMma paccuuTaHa Ha padoTy CO UIIKOJIbHUKaMHU 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YHAIIUICS MOJTydal 3HaHUS B TOM
YHCJIC ¥ Yepe3 BHINOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJal BHIBOABI M YMO3aKIIOUCHUS
Ha OCHOBAHMHM CBOETO HWCCIEJOBaHUS, YYWICS CpPaBHUBATh €ro pe3yJbTaTbl C
TEOPETUIECKIM MAaTEPHAIOM U UCCIICOBAHUSIMH JPYTHUX IKOJHHUKOB. Takum oOpa3om,
IIKOJILHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEA0BATEIHCKON NEATEILHOCTH U PUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[Iporpamma pa3dbuTa Ha MOIYJH, KOTOPBIE MOTYT OBITH HCIIOJIB30BaHBI JIMOO
yacTU4HO, JO0 monHocThto. Tak wmonynb «Kak JKMBOTHBIE W pacTEHHUA
NPUCTIOCA0INBAIOTCS (IBOJIIOIIMOHHAST SKOJIOTHS) MPEAIOoNaraeTcs Ajid U3ydeHus: B 5
wm 6 kigacce B TeueHwe oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACcTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roj) uiau B TedyeHuu 1 roxa (68 yacos B
ron). Bo BTOpoM ciyuae BO3MOXKHO MpOXOxkaeHHE obOoux MoxayJie («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kitacce, «buorexnonorun» B 7 niau 8 kiacce). AHaIOTUYHO
MoAyu «MoOJeKyIsIpHBIC OCHOBBI (PM3HONIOTHU U (hapMakojorum» U «MOJeKyIsIpHbIC
OCHOBBI CENIEKIIMI» PACCUYUTaHbl HA 68 YaCOB U MOTYT OBITh peaIu30BaHbl B TCUCHUH 2-
x Jet (mo 34 yaca B ron) wiu B TeueHuu | roma (68 yacoB B roja). Bo BTopom ciydae
BO3MOKHO TPOXOXJeHHEe 00oux Momaysei («MoseKkyysipHble OCHOBBI CEJEKIMN» B 8
KJacce, «MoJeKkynspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MoXHO PEKOMEHIOBAaTh HCIMOJb30BaTh MoAyiau «Kak >XMBOTHbIE W PaCTCHUS
npucnocadauBaoTcsa», «OCHOBBI PAaCTEHHUEBOJACTBa», «MOJIEKYJISpHbIE OCHOBBI
CEJICKIIMM» B KaUeCTBE HEMPEPHIBHOTO 00pa30BaTeNbHOTO IKKIa (5-9 kinacc no 1 yacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTMYEeCcKOo HarpaBieHHOCTH. Monymu «Kak
KUBOTHBIE M paCTEHUs MpucrnocadbiuBaroTcs», «buorexnonornn» u «MoleKyaspHbIe
OCHOBBI (pU3HOJIOTUHU U (HapMaKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00Pa30BaATEILHOIO
mukia (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIACCOB OHMOTEXHOJIOTHMYSCKOTO WIIH
MEJIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. [Iporpamma kypca BHEYpOUHOU
JeSTEeNbHOCTH pa3paboTaHa ¢ Y4eTOM PEKOMEHJAIMi MPUMEPHON MPOTrpaMMBI
BOCITUTAHUS, YUYUTHIBAET TICUXOJIOTO-TIEAAarornuecKrue 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
NeATENIbHOCTh Ie/larora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YIBTATOB pEATU3ALUU MMPOrPAMMBI BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOI porpamme
BOCIIUTAHUS;

— B BO3MOYXHOCTH KOMIUIEKTOBAHHUSI PAa3HOBO3PACTHBIX TPYII JJI OpraHu3aIuu
podOpPUEHTAIIMOHHON  JIEATEIbBHOCTH  IIKOJILHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCs B MPUMEPHOM MporpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IIKOJHLHUKOB, O0ECIICYHBAIOIINX
OOJIBIIIYI0O WX BOBJICYCHHOCTh B COBMECTHYIO C TI€IarOTOM U JIPYTMMHU JI€TbMU
JEeSITENIbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIFOYEBOE 3HAUYEHHE KOTOPHIX IS BOCHUTAHUS IOJYEPKUBACTCA MPUMEPHOU
POrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpPHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepelb SBISETCA JIMYHOCTHOE PAa3BUTHE ydallerocs. JIMYHOCTHBIX pe3ynbTaToOB
YUUTEIb MOXET JIOCTHYb, yBJIEKas YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NeSTEIbHOCThIO,  YCTaHABIMBasg  BO  BpeMs  3aHATUH  J100poKenaTerabHYIo,
MOJIZICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICP KAHHUEM.

[IpumepHas cxema NpOoBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHSATHIO, OOCYKIEHHE OOBEKTOB IS
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpbIE YYEHHUK OyJIeT HCClIeloBaTh, COCTABUTh IUIaH
DKCIIEPUMEHTA.

5. [loMoub y4eHHKY IPOAHAIU3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENbCKON AEATENbHOCTH KOIBHUKOB
MOXHO B TMPOIECCE 3alIUThl MMM CBOMX pabOT B paMKax IIKOJIbHOW Hay4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Monayab «buorexnoaorus» 8 kiacc (34 yaca)
1. Buomexnonozus (2 uaca)

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OMOTEXHOJIOTMH, B YEM HX
MIPEUMYILIECTBO MEPEA XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBbI, KJIETKA U TKAHU PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
ounokaranu3atopsl. [IpakTuueckas pabora «IIpumepbl HprUMeHEHUs OHOIOTHUYECKHUX
00OBEKTOB B TBOEH KUZHWY.

Coipbe n1si OMOCHMHTE3a M OIEHKa ero OMoJornueckoil 1eHHocTh. OCHOBHBIE
HMCTOYHHUKM YIJIepojaa, a3oTa, Qocdopa, MukposnemeHToB. HMccinegoBaHuMe HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsi BOMPOCHI €ro MpeaBapuTebHON 00paboTKH), pa3padboTka
HOBBIX NUTATENbHBIX CPEH, B TOM YHUCIIE BKIIOYAIOMIMX OHMOCTUMYJSTOPBI U Jpyrue
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALINU ITPOLECCOB OMOCHHTE3a. MeTOo1bl ONTUMHU3ALINN
IIUTATEIbHBIX CPEL.

2. Mukpoouonozus (6 uacos)

[lonoxkeHue NPOKAPHOTOB B CHCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukanus Oakrepuii. Mopdonorus 6akrepuii. [Ipocteie
U CIOXKHBIE METOAbl OKpallMBaHWUs OaxkTepuil. Puznonoruss OakTepuil: NHUTAHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApXeH (3KCTPEMOPUIBHOCTb,
0Cco0eHHOCTH cTpoeHus KieTkn). JlabopaTopHas pabora «DUKCUpPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GOopMbl MPEUIOKEHHBIX KYJIbTYp MHKPOOPTraHU3MOB,
UCIIONIB3YSl MpOCTOM Metoa okpacku» JlaboparopHas pabGorta «OrmpeneneHue TUra
KJIETOYHOW CTEHKU METOJOM OKpaluBaHus 1o ['pamy» (pu HATMYUKU PEAKTUBOB).

MosiouHOKHCIOE W cnupToBoe OpoxkeHue. PoTOoTpodHBIE U XEMOTPO(DHBIE
Oaktepun. KuHeTmueckoe  omucaHue — Opolecca  pocTa MUKPOOPTaHU3MOB.
OKCHOHEHIMaIbHAsE ~ MoJedb  pocta. KuHeTtmka rubenn  MHUKPOOPTraHU3MOB.
JIabopatopHas pabota «IIpuroroBiaeHne NpuKU3HEHHBIX MPENAPATOB MOJOYHOKUCIBIX
OakTepuin.



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. ctopust 60pb0bI ¢ 6akTepuanbHbiMu HHGeknuaMu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Beiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HCTOMIAIONIIETO  IITPHXAY.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpPbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHasT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopaTtopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dalike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «llomck MUKpoopraHU3MOB
00JaaroMX aHTArOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. baktepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieeHrne MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTEeXHOIOTHH. VICKyCcCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padoTta «Beiaenenue 6akTepuil mosie3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2puUdbl,
opodcocu, 6ooopocnu) (6 uacos)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEH caxapoMmuileToB. McTopusi MCHOIB30BaHMS
JIPOMCOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJOTUN BUHOAEIHUS U XJICOOTICUECHHS,
CHeIMaIn3upOBaHHbIE pachl Jpoxoked. Metabonusm nposxoked. Peakius cnupToBOTrO
oposxenusi. Jlaboparopuas pabora «lloacuer kieTok apoxoked B kamepe ['opsieBay.
JlaboparopHas pabora «OOHapy)eHHUE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CIUpTa M YrJieKuciaoro raza». llolydyeHue BTOPUYHBIX METAOOJUTOB B JIPONIKAX.
Jpoxoku Kak MpoayIeHThl OnoToriuB. [lomydeHue 11eneBbix OETKOB B IPOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHTO3a U I[MTOKHWHE3a MJI1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JPOXKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpuOOB, MTOUCKA
MHUIIICHEH (QYHrMIMIOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IIpPEIapaToB.
JlabopatopHass pabota «HaOmtogeHue  pa3MHOXKEHUSI  JAPOXKKEBBIX  KIETOKY.
[IpakTudeckas padorta «llosydyenue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oaktepuit». Ilpaktudeckas pabota «OCHOBHBIE BHUJbI KBAaca W UX XapaKTEPUCTUKA
«/Ipo’XoKM M MOJIOYHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE [JIsi MPOU3BOJACTBA KBACa».
[IpakTnueckas pabota «CpaBHUTENBHBIA aHAIN3 PAa3BUTHS JPOAOKEH B a3pOOHBIX U
aHA’POOHBIX  ycioBuUsX». [IpakTudeckas pabota «MeToabl OIICHKA CBOMCTB



XJIeOOMeKapHbIX Ipoicked. OCOOCHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HKO-XUMUYECKHX
(hakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTUYECKOW MpOAYyKIMU (KBac, Kepup, chip, xjiaed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT ISl MPOU3BOACTBA O€iKa W yrIeBOJOB.
buoTtexHonornueckre MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B Tpou3BoACTB. CTouHbIE BOJBI. CXEMBI OYMCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnons3oBaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue Gpusznko-xuMudeckux Gpaxktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungopmayus (4 uaca)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunbl uzmenumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
M3MEHYUBOCTb (JIMCThS, UTOJIKU C OJIHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxneunoBble KHCIIOTHI. JIOoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus [JHK. OcHoBHast torma MosekysisipHoi 6nonoruu. TpaHCKpUIILIHSL.
Tpancmauus. Mytauu. Ilpaktrudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaius Ha OytepOpoje
(1r060¥ 0OBEKT W3 IpeAblayIleH padoThl, TIe U3MEHECHHE WHCTPYKIIMU TPUBEACT K
M3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (3 uaca)

[TonoxxeHne BUPYyCOB B CUCTEME Opranndeckoro mupa. CTpykTypa u XMuMUYECKUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykmus BupycoB. IIpocMoTp
JOKYMEHTAJIbHOTO ()UIbMa O BUpPYyCax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpOE€HHE, CBOWMCTBa, mnpumeHeHue. IlpakTudeckas pabota. «MeToa pa3BeACHUI
[IpakTuueckas padota. « TutpoBanue 6akrepuodarony.

buonornueckue MmeToapl 60pHOBI ¢ BUpyCaMH.

6. I'ennas unsicenepus u ouomexnonozuu. (4 uaca)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[Ipaktuueckass pabora «DHIOHYKIJIEa3bl pecTpUKUIUU (paboTa C HYKICOTHAHBIMU
NOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buorexHomornu nmpoayknuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTimkeHus
T€HHOW MH)KEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OaKTepuid W apxem.



[TpakTrdaeckas pabora «I'ennbie HOXHULBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas!l nosmyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (4 uaca)

JloMecTuKalysi OCHOBHBIE JOMAIIHUE UBOTHBIC; COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIINU KUBOTHBIX (JINCHUIIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce JIM PAacTeHHUs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSJIOM C YEJIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO 1M CUMTATh
TapakaHa 0JI0OMaIllHEHHBIM >KUBOTHBIM?».

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHUpoBaHue. IIpakthueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHbIE 00JIE3HU >KUBOTHBIX M POJIb MAaTOMEHHBIX MHUKPOOPTraHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ 1000YHOE (OTpHIIATENIbHOE) BO3ICHCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEIM M 3aJa4d BETEPUHAPUU. BHOTEXHOJIOTHS KOPMOBBIX IpEnapaToB.
[TpakTyeckas padora «CocraBieHue pallioHa MUTAaHUS )KUBOTHOTO, pacueT pacxojioB
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OlleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUNY.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacos)

OcHoBHBIE MeTonbl cenekuuu. [mbpunmzanus. Popmbl oTOOpa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (axtopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nmposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PacTEHUH,
['mObpunuzanus, oOTHaJeHHas TUOpUAM3alUs, HCKYCCTBEHHBIM OTOOp, TeTEpO3HuC,
TpaHchopmalis, MyTareHe3, FeHETUYEeCKOe pelakThupoBaHue). Vctopus cenexkuuu B
Poccuun n mupe, uCTopust pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MoxeT MOAUPUITUPOBATH pacTeHus? ['eHHass HHKEHEPHs PACTCHHIA:
Uro Takoe reHeTHYeCKass MHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-azMus. I'enbl T-JTHK. MosekynspHO-T€HETUUECKUE MEXaHU3MBI
tpanchopmaruu. ['eHetmueckoe pepaktupoBaHue. CoOBpeMEHHBbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO pelakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHUILIBI (MOeupoBanue padotel cuctembl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHA KyJbTYpPHBIX PpPaCTEHHUU.



UccnenoBatenbckass pabora «BelpammBanue pacTeHuid B mpoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIINX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJISl PACTCHUI )».



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHA B paMKax [pPOrpaMMbl HaIIPaBJIECHbl Ha OO0ECIEUEHHE JOCTUKEHMS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cgpepe epasccoanckoco eocnumanus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH IPH BBITOJTHEHUH HCCIIETOBAHUN U IPOEKTOB, CTPEMIIEHUE K
B3aMMOINIOHHMAHUIO U B3aHMOIIOMOIIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJAJ POCCHUICKHX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco 6ocnumanus: TOTOBHOCTb  OLICHUBATh
MOBEJEHUE M TMOCTYNKH C MO3WLHUHA HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOM
KyJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JAESATEIBbHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTHH.

B cgpepe scmemuueckoco 6ocnumanus: TOHMUMAaHUE PpONU OHOJOTHMH B
(hOpMHUPOBAHUU 3CTETUYECKOM KYJIBTYPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, popmuposanus Kyaibmypwvl 300p06bs U
IMOYUOHATLHO20 0O1A20N0AY4UA: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3I0pPOBBIO H
YCTaHOBKA Ha 3J0POBBIM 00pa3 KU3HHU (370pOBOE MUTAHUE, COOTIOACHUE TUTUEHNYECKUX
MIPaBWJI U HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHATHUI U OTABIXA, peryispHas (pu3nueckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA U HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOrOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOIEHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBEJCHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
YIPaBJIEHHE COOCTBEHHBIM 3MOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OHMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NPOQEecCHil, CBA3AHHBIX C
OMOJIOTHEH.

B cghepe sKkonoeuueckoco  6ocnumanus:  OpUEHTAlUsT HA NPUMEHEHHE
OMOJIOTMYECKUX 3HAHUM NIPU PEILICHUH 33]1a4 B 00JIACTH OKPY’KAIOIIEeH Cpe/ibl; 0COZHAHUE
AKOJOTUYECKUX MPOOJIEM U MyTeH UX PEUIeHUs; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH.

B cgepe nomumanus yemHocmu HaAyuyHO20 NO3HAHUA: OPUEHTALUSl HA
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKA C NPUPOJHOM M COLMAIBHOU CPEAOH;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECA K OMOJOTMYECKOM HayKe, HABBIKOB
UCCIIEN0BATEIBCKOMN €SI TETbHOCTH.

B cgpepe acanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUs
(MHAMBUAYaJIbHOE, B TPYNINE) B M3MEHSIONIMXCS YCIOBUAX Ha OCHOBAaHUM aHAIM3a
Ouonoruueckoi nHGoOpMaluy; MIaHUPOBAaHUE  JIEHCTBUH B HOBOM  CHUTyallHH
Ha OCHOBAHHUM 3HAHUHN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OEUCTBUAMU.
ba3oBel€ IOrHYeCcKHe IEUCTBUS:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS MAJii OOOOLIECHHS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; Mpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJIb30BAHUEM ACAYKTUBHBIX U
WHJYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN MO aHaJIOTuH, (OpMYyJIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble nccie1oBaTebeKue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pPblB MEXKIY pPEATbHBIM U
KEJaTeIbHBIM  COCTOSHHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHUPOBATh CBOIO MO3UITUIO, MHECHHE;

® TIPOBOJMTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0beKTa (TIporecca) H3ydeHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJIYICHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIEHKH
JIOCTOBEPHOCTH TMOJTYYCHHBIX BEIBOJIOB U O0OOIICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE JAIbHEHINIEE Pa3BUTHE OMOJOTHUYECKHUX TIPOIIECCOB U
UX TIOCJICJICTBUSI B aHAJOTUYHBIX MU CXOIHBIX CHTYaIlHSIX, & TAK)KE BBIJIBUTATh
IPEIONI0KEHUsT 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nadbopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Oouonornueckod HWHGOpPMALMKW WM JAaHHBIX H3 HMCTOYHHKOB C YYETOM
peIIOKEHHON yIeOHOM OMOJIOTHUYECKOM 3a/1auu;

BBIOWpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO MH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPEICTABIICHNUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCHUIO) B PA3IMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpECTaBICHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a41 HECIIOKHBIMUA CXEMAMHU, TUarpaMMaMHu, UHOU
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAJIEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEAIOKEHHBIM YUUTENEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSATENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYI0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeJcTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHUMAaTh HAMEPCHUS JPYTUX, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKON 3a7auM U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
0oOHapy>KUBaTh PA3JINYHUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPENCTaBISATH PE3yJbTAaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBHICTYIUICHUS C YUETOM 3a/1a4 IIPE3CHTAIIUU U
OCOOCHHOCTEW ayIUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas 1€ATSIBHOCTD (COTPYAHHYECTBO):

® [IOHMMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHON y4eOHOM 3a1auH;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poOJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXIy YIC€HAMH KOMAaHJbl, Y4aCTBOBAaTh B T'PYHIIOBBIX
dbopmax paboTsl (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa M0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a/1aueil M BKJIAJl KOXI0r0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh cdepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TTEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JEHUCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeYSIMUBHLIMU OeUCTNEUIMU.:
CamMmoopraHu3zamusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTUPOBATHLCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM peIICHHS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CHOCOO pelieHus y4dyeOHOW OHOoNOrMyeckodl 3amauu ¢ y4yéToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNrOpUTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHUBAILIMU U peIICKCHY;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPEeAJIaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHOM OMOJIOTWYECKOM 3ajayd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAIUH;

BHOCUTh KOPPEKTHBBI B JCSTEIHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OITUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTrh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLUSAMU M SMOIMIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI M1 HAMEPEHUS
ApYyTOro;

pPEeryamupoBaTh crioco0 BbIPAKEHHS SMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3YYCHUS] OMOJIOTUYECKUX OOBEKTOB, SIBICHUN U MPOIECCOB: HAOJIOICHHE, OMHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX OMNBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCI0JIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMeToB ((hU3uMKHU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3M, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C yueToM MOCTAaBICHHOU 1eNu: POpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUsA, BBHIOMPATH AJCKBAaTHO IOCTABJICHHOW 1€ METOJbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON ACSITEIIBHOCTH;

— (¢dopMmHupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJOTHYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U MPpodeCCHOHANIbHAS OPUEHTAIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO PeMETa Ha CTYIIEHU CPEJIHETO MOJTHOTO 00pa3oBaHus ISl Oy yiien
MpoEeCCUOHANILHON JIEITEIbHOCTH, B 00JIaCTU OHWOJOTUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO35HCTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHON B pa3HON (opme (B BUE TEKCTa, TaOJIUYHBIX JTaHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKeHUN), KPUTHYECKOrO aHalu3a
nH(}OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
MIPEMETOB; UHTEPEC K YriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW U BBHIOOPY OMOJIOTUM Kak
NpoQMIBHOTO TpEeIMETa Ha YPOBHE CpEAHEro o0Imero oOpa3oBaHus IS Oymymie
npodeCCUOHAIBHOM  ACSATEILHOCTA B 00JIACTH OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB YKHUBBIX OPTaHU3MOB M PETYJISIIHIO HX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE JKMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIICH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHUHU, UCTIOJIb30BAHUS €€ JTIOCTHKEHUIN B
COBPEMECHHOM XU3HU YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSAMU, THOpUAM3ALUS, OTHAJCHHAs THOpUIU3AINsI, WCKYCCTBEHHBI OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHIECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  pealli3allid  HacCJICICTBEHHOMN
nH(OpMAIUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU TTOHATHUSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TMarHOCTHKY U JICUCHUS;



— (¢opMupoBaHHE YMEHHS HUCIOJIb30BaTh MOHATUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETHKH, TPAMOTHOE€ NPUMEHECHHUE HAYYHBIX TEPMHUHOB, MOHATHI, TEOPHIA,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJIAIONIUX 3aJI0KUTh (DYHJAMEHT HAyYHOT'O MUPOBO33PEHUS.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:
— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISPHON OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000[JHEBHbIE MPOOJIeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «buotexnoaorus» 8 kiaacc (34 yaca)

KJICTKH U TKaHU
PACTEHUH, ) KUBOTHBIX
U YCJIOBCKA,
OMOKaTAIU3aTOPHI.
ColIpbe 11
OuocuHTEe3a U
OIICHKAETO
OMOJIOTHYECKOM
IIEHHOCTH.

OCHOBHBIE HCTOYHUKH
yriiepoja, a3ora,
hocdopa,
MHKPODJICMEHTOB.
HccnenoBanne HOBBIX
HCTOYHUKOBCHIPHS
(BKJIFOYAst BOIIPOCHI
€ro NpeABAPUTEITLHON
00paboTKM),
pa3paboTka HOBBIX
TUTATEIBHBIX CPEIl, B
TOM YHCIIE
BKJIFOYAIOIIHNX
OMOCTUMYJISITOPHI U
JPYyTHE dJIEMEHTBI
yOpaBJeHUS U
ONTUMHU3AIIUH
MIPOIIECCOB

T OcHoBHOE JlesiTeIbHO
e coJep:KaHue CTh
M IKOJbLHH
bl KOB
Tema 1. [TonsiTHe [TpakTrueckast https://yandex.ru/vid
BuorexHo OMOTEXHOJIOTHH. pabota eo/preview/6463520
Jorus (2 3adem 4eIoBEKY «IIpumepsr 211062378552
q) OMOTEXHOJIOTHH, B MIPUMCHCHUS
YeM HX OMOJIOTHYECK
MIPEUMYIIECTBO TIEPea | IX OOBEKTOB
XUMHUYECKUM B TBOCH
cuHTe30M. OCHOBHBIC | KM3HU.
OHMO0OBEKTHI
OMOTEXHOJIOTHU:
MIPOMBITIICHHBIC
MHUKPOOPTaHU3MBI,



https://yandex.ru/video/preview/6463520211062378552
https://yandex.ru/video/preview/6463520211062378552
https://yandex.ru/video/preview/6463520211062378552

onocuuTesa. Metoanl
OITUMM3ALIIU
MUTATEJIbHBIX CPEI.

Tema 2.
Muxpoouo
Jgorus (6 1)

[Tonoxxenue
MIPOKApPHOTOB B
CUCTEME
OpTraHUYECKOTO MHUpA.
Crpoenue
OakTepuaIbHOU
KJICTKH.
Kiaccuduxanus
OakTepuil.
Mopdomorust
Oaxrepuii. [IpocTeien
CJIOHBIE METOJIbI
OKpaIBaHUs
OakTepuil.
dusznosorus
OakTepuii:MuTaHue,
JBIXaHue, POCT U
pa3MHOKEHHE.
3HAKOMCTBO C
NOMEHOM Apxeun
(3KCTPEMOPUIBHOCTD,

0COOEHHOCTH CTPOCHUS

KJICTKH).

[IpakTuka.
JlaGopaTopHas
paboTta
«DUKCUPOBAHHBIE
npenaparsl
OaKkTepHil.
Onpenenenue
bopmbl
MPEIOKEHHBIX
KYJBTYD
MUKPOOPTaHU3MO
B, UCIIOJIB3YS
MIPOCTON METOJ
OKPaCKM».
JlaGoparopHas
paboTta
«Ornpenenenue Tuna

https://www.youtu

be.com/watch?v=

3XIB1sfAPgk



https://www.youtube.com/watch?v=3XIB1sfAPgk
https://www.youtube.com/watch?v=3XIB1sfAPgk
https://www.youtube.com/watch?v=3XIB1sfAPgk

MoJs104HOKHCIIOE U
CIIUPTOBOE
OpoKeHHE.
dotoTtpodHBIC U
XeMOTpo(dHbIE
OakKkTepuH.
Kunernueckoe
OTIMCaHHUe TMpolecca
pocTa
MHUKPOOPTAaHU3MOB.
DKCIOHCHIINaTbHAas
MO/ POCTAa.
Kuneruka rudemnu
MHUKpPOOPTaHU3MOB.
[laTorennsle OaKTepuu.
UymHas

rajoyka v YepHas
CMEPTH,

0O0TYJIU3M, CTOJIOHSIK,
TyOepKyIies.
Hcropust 60pbOBI C

OakTepuaIbHBIMU
UH(EKIUIMH.
BoliHa 6eCKOHEYHOCTH:

AHTUOMOTUKH TIPOTUB
OakTepuil.

MexaHu3MBbI JeHCTBUMN
QHTHOMOTHKOB.
MexkiieTouHnas
KOMMYHUKAITUS
Oaktepuii. UyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit

YEJIOBEKOM.
Kunernueckoe
omnrcaHue OMOCUHTE3a
MPOAYKTOB
MHUKPOOPTaHU3MaMH.
bakrepun,

KOTOPBIE MOTYT
paznaraTh

IJIACTHK.
Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHbIE
accouuanu
pacTeHuu ¢
MHUKPOOPTaHU3MaAMH

KJIETOYHOU CTEHKH

METOJIOM
OKpalllBaHUs
no I'pamy» (mpu

HAJTMYUH
PEaKTHBOB).
JlaGoparopHas
pabota
«[IpurortoBnenue

MPYKAU3HEHHBIX
npenaparoB
MOJIOYHOKHCIIBIX

OaKTepHii».

JlabopaTopHas
pabora

«IToceB cMbIBa € pyk
Ha

yamku [letpm».

JlabopaTopHas
pabora
«BrpInenenne uncToun

KyJbTYPBI OaKTEpUH.
Merton pa3BencHUN.

Meton
HUCTOIIAIONIETO
HITPUXAY.

JlabGopaTopHas
pabora
«Mopdosoruueckast

XapaKTEPUCTHKA
BBIJIEJICHHON YHCTOU
KYJIbTYpHI:

XapaKTEePUCTHUKA
KOoJIOHHUH, (popma
OakTepuid, TUTI
KJIETOYHOU CTEHKNY.

JlaGopaTopHas
pabota




«CpaBHeHuE pocTa
MHKpPOOPTaHHU3MOB
Ha

yamke 0e3 U ¢
nobaBieHUS
AHTHOMOTHKOBY.
HccaenoBarenbckas
pabota «Ilouck
MHKpPOOPTaHHU3MOB
00J1a1aronmx
AHTAarOHUCTHYECKOU
AKTUBHOCTBIO.
HccnenoBaTenabckas
paboTta «Brienenue
MOJIOYHOKHCJIIBIX
OakTepuii,
HCCJIEIOBAaHHUE UX




AKTUBHOCTI.
HccnenoBarenbek
asipaboTa
«Brpinenenue
OaxTepuit
MTOJIE3HBIX IJIS
pPaCTECHUI.

Tema 3.
JYKAPHOTHYECKH
e

OPraHu3Mbl B
OMOTEXHOJIOTUH
(Tu1ecHeBbIE
rpuosbl,

AP OKIKH,

Bojopocn) (6 1)

[1necueBbie rpuObI
MPOAYIIEHTHI
OMOJIOTHYECKH
AKTHUBHBIX BEIIECCTB
OO6mas
XapaKTepUCTUKA
TPOKIKEN
CaxapoOMHUIIETOB.
Uctopus
MCTI0JIb30BaHUSA
TIPOMKIKEHN B
TPaJIUIMOHHOU
OHMOTEXHOJIOTHH.
TexHonornu
BUHOJICIIUS U
XJ1e00ICUCHHS,
CIIeUATU3UPOBAHHBI
€ pacel

JIPOKIKEM.
Meraboauszm
TIPOKIKEM.

Peaknust cmuproBoro
OpoKeHHs.
[Tonmyuenue
BTOPUYHBIX
MeTa0O0IUTOB B
npoxokax. Jpoxku
KaK TIPOYIIEHTHI
OMOTOILINB.
[Tomy4yeHue neneBbIx
OCIIKOB B

TPOAKAX.

OcobenHoct
BEr'€TATUBHOI'O U
I1I0JIOBOTO
Pa3MHOXXEHUS y
TPOXKIKEM, 3HAUCHUE
H3y4EeHUS

MHUTO3a U
LMUTOKHUHE3A I
ONTUMU3ALINU
MPOLIECCOB

JlaGoparopHas pabota
«I[Toxcuet KIeToK

JTPOAKEN B KAMEPE

['opsieBar.
JlabopaTtopHas pabota
«OOHapyxeHue
IPOAYKTOB
CHHPTOBOTO
OpOKEHUSI: ITUIOBOTO

CIUPTA U YTIEKUCIOTO

rasa».

JlabopaTtopHas pabora
«Habmonenue
Pa3MHOXEHUS
JPOYKIKEBBIX KIICTOKY.
[IpakTrueckas paborta
«ITomyyenue TBOpora
u

Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxTepuii.

[TpakTrueckas pabota

«OCHOBHBIE BUJIBI
KBaca

https://www.youtube.c
om/watch?v=LQFFOP

07JtQ



https://www.youtube.com/watch?v=LQFF0P07JtQ
https://www.youtube.com/watch?v=LQFF0P07JtQ
https://www.youtube.com/watch?v=LQFF0P07JtQ

KYJbTUBUPOBAHUS
JPOXOKEBBIX
IITaAMMOB,
MMOHUMAaHUS IPUYUH
MaTOr€HHOCTHU
OPOACOKEN U rprOOoB,
MOWCKA MUIIEHEH
GyHTUIIIIOB U
pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX
MpernapaTos.
Bopopocnu —
MEPCHEKTUBHBIN
OOBEKT 1A
MIPOU3BOICTBA OeIKa
u

YIJIEBOJIOB.
buotexnonornuecku
e

METOJbI OYUCTKHU
TBEP/IbIX,

KHUJKUX OTXOJIOB U
ra3000pa3HbIX
OTXOJI0B
POU3BOJICTB.
CrouHble

BOJibI. CXEMBI
OYHCTKHU.
buodunbtpsl,
a’POTEHKHU,
METAHTEHKH,
OKCHUTEHKH.
AKTHUBHBIN WUJT U
BXOJSIIUE B HETO
MUKPOOPTaHU3MBI.
Hcnonb3oBanue
BOJIOPOCJIEH B
OYMCTKE CTOYHBIX
BOJI.

U UX
XapaKTEPUCTHUKA
«poxxu n
MOJIOYHOKUCJIBIE
OakTepuu,

IMPUMCHACMBIC J1JIsA

IIPOM3BOJICTBA KBACAy.
[IpakTrnueckas padorta

«CpaBHUTENBHBIN

aHaJu3 pa3BUTHUS

JIPOXKKEN B adpOOHBIX
u
aHa’pOOHBIX

YCIIOBUAX).

[IpakTruueckas padora
«MeToIbI OIIEHKH
CBOMCTB
XJIeOOTIEKapHBIX
TIIPOMKIKEM.
OcobeHnocTH

IMPUMCHCHUA




MIPECCOBaHH
BIX,CYIICHBIX

u

MHCTaHTHBIX
TIPOKIKE.
HccnenoBarenbckas
pabota «Bnusinue
busuKo-
XUMUYECKUAX
(dakTopoB Ha
Ka4ueCTBO
OMOTEXHOJIOTHYECK
OM IIPOAYKLINU
(xBac, kedup, chIp,
XJ1e0 U Ip.)».

Hccnenosarenbcka
s pabota
«BnusiHue
buzuko-
XUMUYECKUX
(hakTOpOB Ha POCT
BOJIOPOCIH
(Chlorella
vulgaris)».
Tema 4. Hacnencteenn [TpakTudeckas padota| https://www.youtube.c
HacaencrBenn OCTb U «Momudukarnumonnas | om/watch?v=DtQKx1
asi W3MEHYMBOCTD U3MEHYHUBOCTD 4b-
uHdopmanus — OCHOBHBIC (JIUCTBSI,UTOJIKH C Go&ysclid=Ix1e4d1gy,
(4 9) CBOWCTBaA OJTHOTO JIEpEBa)». v281891592
KHUBBIX [IpakTrueckas padora
OPraHUu3MOB. «I'eH — uHCTpyKIUA
N3MeHYnBOCTB OCOOPKE KIETKH
. Bunpl (na Oucepe i
U3MEHYHMBOCTb. KOHCTPYKTOpPE)».
I'en — [IpakTruueckas paborta
MaTepUAIbHBIN «Myranus Ha
HOCHTEITb oyTepbpoae (moboit
HaCJI€CTBEHHO 00BEKT U3
CTH U peab Iy e padoThl,
U3MEHYMBOCTH. T7ie U3BMEHEHHUE
HyxnenHnoBbie WHCTPYKITUU
KHCTIOTHI. pHUBENET K
Jlokanuzanus U3MEHEHUIO
T€HETUYECKOTO BHEIIHETO BUIA
MaTepuana B 00BEKTA)».
KJIETKE.

Jlenenue



https://www.youtube.com/watch?v=DtQKx14b-Go&ysclid=lx1e4d1gyv281891592
https://www.youtube.com/watch?v=DtQKx14b-Go&ysclid=lx1e4d1gyv281891592
https://www.youtube.com/watch?v=DtQKx14b-Go&ysclid=lx1e4d1gyv281891592
https://www.youtube.com/watch?v=DtQKx14b-Go&ysclid=lx1e4d1gyv281891592
https://www.youtube.com/watch?v=DtQKx14b-Go&ysclid=lx1e4d1gyv281891592

KJIETOK.
Penmuxkarnus
JIHK. OcHoBHas
JorMa

MOJIEKYJIAPHOHU

OHMOJIOTHH.

Tpanckpunus.

Tpancasauus.

Mytannu.
Tema 5. [Tonoxxenue [TpocmoTp https://www.youtube.c
Bupycosorusi (3 | BUpYyCOB B CUCTEME | TOKYMEHTAJIBHOTO om/watch?v=E1gK6r
q) OpPTaHUYECKOTO ¢wmibMa o Bupycax. | YFkY8&ysclid=Ix1e5

mupa. Ctpykrypa u | Ilpaktndeckas padota. bfoxo364972080

XMMHUYECKUM cocTaB | «Meron

BHUPYCOB. pa3BEICHUN.

Knaccudukanus [IpakTrueckas

BHUPYCOB. paborTa.

Penponykums «TurpoBanue

BHUpYCOB. Bupycel O0axTeprodarony.

-BO30yAUTETU

MH(EKIIMOHHBIX

0oJe3He.

OHKOBHPYCBHI.

bakrepuodaru:

CTPOCHHUE,



https://www.youtube.com/watch?v=E1gK6rYFkY8&ysclid=lx1e5bfoxo364972080
https://www.youtube.com/watch?v=E1gK6rYFkY8&ysclid=lx1e5bfoxo364972080
https://www.youtube.com/watch?v=E1gK6rYFkY8&ysclid=lx1e5bfoxo364972080
https://www.youtube.com/watch?v=E1gK6rYFkY8&ysclid=lx1e5bfoxo364972080

CBOMCTBA,

IpUMEHEHHE.
buonornueckue
METObI OOPBLOBI C
BHpYyCaMH.
Tema 6. OCHOBBI [MpakTuyeckas pabota | https://www.youtube.c
I'ennas TCHHOMN «OHJIOHYKIIea3bl om/watch?v=vxGlwel
HHKEeHePUsi WHXCHEPHH. pectpuknuu (padbora | K9SA
" Bexkropa. C HyKJICOTUAHBIMHU
OMOTEXHOJI0 Crnenmduieck MOCJIEA0BATEIBHOCTS
ruu(4 ) ue hepMeHTHI MUHa Oymare)y.
OakTepuil. [IpakTrnueckas padorta
buorexnonoruu «"eHnbIC
POYKIIAU HOXKHHUIIBI -
OeIKOB B CRISPR/Cas
OaKTepraTbHBIX (MozieTupOBaHKe
KyJbTypax. Ha Oymare)».
JlocTrxxenus Urpa-guckyccus:
TE€HHOMN «Bpmrpaii rpanT
WHXCHEPHUH U HACO3/aHHE
OMOTEXHOJIOTHUH. I'MO».
CRISPR/Cas —
cucTema
aJanTUBHOTO
UMMYHUTETA

OakTepuil u apxei.

I'MO. Metogsi
nonyyeHust ' MO.



https://www.youtube.com/watch?v=vxGIwe1k98A
https://www.youtube.com/watch?v=vxGIwe1k98A
https://www.youtube.com/watch?v=vxGIwe1k98A

Tema 7.
buorexnoJsorun
U B
’KHBOTHOBO/IC
TBe (4 )

JlomecTukanus
OCHOBHBIX
JIOMAIIHUX
KUBOTHBIX;
COBPEMEHHbIE
AKCIIEPUMEHTHI
MOJJOMECTUKAIUN
KUBOTHBIX
(Jiucuia, HOpKa u
ap. —
AKCIIEPUMEHTHI
HAYYHOM IIKOJIBI
aKaJieMuKa
bensiena).
CoBpemeHHbIE
METOJbI B
KUBOTHOBO/ICTBE:
TpaHCIUIAHTALIUS
AMOpPHOHOB,
XUMEPHBIE
KUBOTHBIE,
KJIOHUPOBAHHUE.
OcHoBHBIE 00JI€3HU
KUBOTHBIX U POJIb
MaTOT€HHBIX
MUKPOOPTaHU3MOB
U TIapa3uTOB B
Pa3BUTHHU
3a00eBaHUM
JIOMAIITHUX
KUBOTHBIX U
OCHOBHBIX Mepax
O0pbObI C HUMU,
POJIb TIOJIE3HBIX
MUKPOCUMOMOHTOB
B OpPTaHU3MeE
KUBOTHBIX.
[TomoxurensHOE 1
mo6oYHOE
(oTpHULIaTENIBHOE)
BO3JCHUCTBUU
aHTHOMOTUKOB Ha
OpraHu3M B XOJI€
JIeYeHUS
KUBOTHBIX; LIETU U
3a/1auu
BETEPUHAPUH.

Juckyccus
«JlomecTukanus, Bce
JUPACTECHUS U
YKUBOTHBIE, KOTOPHIE
KUBYT PSIZIOM C
YeJIOBEKOM UM
OJIOMAaIlIHUBAIOTCS?
Mo>xHO 1

CUMTATh

TapakaHa
OJIOMAaIlIHEHHBIM
YKMBOTHBIM?».
[IpakTrueckas padora
«Metoauka
KJIOHUPOBAHMS
(MozenupoBaHue
HaOymare).
[IpakTrueckas padora
«CocraBneHue
palvoOHaNUTaHus
YKUBOTHOTO, pacueT
pacxo/ioB Ha
coAepIKaHUEY.
HccnenoBarensc
KasipaboTa

«Or1eHka

KauyecTBa

MOJIOYHOM
MPOYKITUNY.

https://www.youtube.c
om/watch?v=eB8Bxv
79kLw



https://www.youtube.com/watch?v=eB8Bxv79kLw
https://www.youtube.com/watch?v=eB8Bxv79kLw
https://www.youtube.com/watch?v=eB8Bxv79kLw

buorexuonorun
SIKOPMOBBIX
MpernapaTos.

Tema 8.
buorexnoJsorun
U B
pacreHueBoaAC
TBe€

OCHOBHBIC METO/IBI
CEJIEKIIUU.
['ubpuauzanus.
®dopmebl oTOOpA.
OcHOBHBIC
HaIpaBJICHUS

[IpakTruueckas paborta
«BpIpanBaem
ropox.Kak

MIPOBECTH

https://www.youtube.c
om/playlist?list=PLI-
fVVeBdou4oYz9jaHq-
Bgf8K9I1Wta8wQ



https://www.youtube.com/playlist?list=PLI-fVeBdou4oYz9jaHq-Bgf8K9IWta8wQ
https://www.youtube.com/playlist?list=PLI-fVeBdou4oYz9jaHq-Bgf8K9IWta8wQ
https://www.youtube.com/playlist?list=PLI-fVeBdou4oYz9jaHq-Bgf8K9IWta8wQ
https://www.youtube.com/playlist?list=PLI-fVeBdou4oYz9jaHq-Bgf8K9IWta8wQ

(5 4) CEJIeKIUU: CKpEIIUBaHUE Y

YIIy4IlIEHNE
YPOKaHOCTH, ropoxay.
YCTOMYUBOCTH K

OMOTUYECKUM U [IpakTruueckas paborta
A0MOTHYCCKUM

dakTopam. «I"eHOMHBIE HOKHUILIBI

OcHOBHBIE TOAXOABI | (MOJIETUPOBAHKE
CEJIeKLIUU U

OMOTEXHOJIOTHH paboThI CUCTEMBI
KYJIbTYPHBIX

pacTCHHIA, CRISP-Cas).
I'mbpunuzanus,

OTJaJICHHas Hccnenosatenbekast
rUOpHIM3aLINs,

UCKYCCTBEHHBIN pabora

0oTOOp, reTepo3ucC, «BrIpanBanue
Tpancopmarusi, pacTeHuii B
MyTareHes, poOUpKE»
TEHETUYECKOE (MOXHO
pEeAaKTUPOBAHUE).

HcTopusi cenekuu B | BOCIIONb30BaThCS
Poccun u

MUpE, UCTOPHUS pe3ysbTaTamu
pa3BUTHS

BKHEUIITUX COPTOB | MPEABIIYIINX
KYJIbTYPHBIX

pacTeHUi. DKCIIEPUMEHTOB T10
Kaxk 4enoBek MOKET | COCTaBIEHUIO
MOAU(PHUIIUPOBATH MTUTATETHHBIX
pacTeHus?

I'eHHas uH)KEHEpHsl | paCTBOPOB JIA
pactrenui: Uro
TaKOe TeHETUYECKas | pacCTEHUN).
WHXXEHEPUS
pacTeHUN.
TpaHcrennble
pacTeHusl.

MeTtonsl oIy4eHus.
O6pazoBanue
OIyXOJIEH Y
pacTEHUM.
ArpobakrepuanbHas
tpanchopmarus: Ti-
MJIa3MU/IBI.

I'enn T-JIHK.
MounekyJsipHO-
TE€HETUYECKUE
MEXaHHU3MBbI
TpaHchopMmaruu.




I'eneTnyeckoe
pEIlaKTUPOBAHUE.
CoBpemeHHbIE
MOJXOJIbI U
JIOCTHIKCHHUS
FeHETUYECKOTO
peIaKTUPOBaHUS
pacTECHUM.

EcTh 11 XKHU3HBb B
npobOupke?
buotexHonorus
KYJIbTYPHBIX
pacTeHUN.
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