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HOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HadeHue mnporpammsl. I[Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsAMU DenepanbHOrO rocyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIO o00miero oOpa3oBaHMs, OPUEHTHpPOBaHA Ha OOecleYeHHe
UHAMBUIYAIbHBIX TOTpPeOHOCTEH OOydyarolmuxcs U HalpaBl€Ha Ha JOCTHXKCHHE
IUIAHUPYEMBIX PE3yJbTaTOB OCBOECHUS MPOTpaMMbl OCHOBHOI'O OOIEro 0Opa30BaHUs C
y4eToM BbIOOpa YYacTHHKaMHM OOpa30BATEIbHBIX OTHOIIEHWHW KYpCOB BHEYpPOUHOM
JEATEIbHOCTH. JTO TMO3BOJIAET OOECNEYUTh EAUHCTBO OO0sA3aTENbHBIX TpeOOBaHUMI
®I'OC Bo BceM MPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHUs: HE TOJBKO HA YPOKE, HO U 3a
€ro MpeaeiIaMu.

AKTyaJIbHOCTh ~ peajiu3allid  JITaHHOM  mporpaMMbl  OOyCJIOBJIEHA  CaMOM
OCOOEHHOCTBIO ITPOEKTHO-UCCIIEA0BATENBCKON IEATENBHOCTH. JTa AESTEIBHOCTD JIEKUT
B OCHOBE [103HABATEIbHOIO HHTEpEca peOEHKa, SBISETCS 3aJJ0OTOM YMEHHS TUIaHUPOBATh
T00ble JIEWCTBUST M BaXXHBIM YCJIOBUEM YCHEIIHOW peanu3auuu uaeil. JlioObie
U3MEHEHUS] COBPEMEHHOTO OOIleCcTBa CBA3aHBI C MPOEKTAMU U MCCIECIOBAHUSMH — B
HayKe, TBOpUYECTBE, Ou3Hece, OOIIECTBEHHOHN KM3HM. [103TOMYy Ba)KHBIM 3JIEMEHTOM
pa3BUTHS JMYHOCTU OOywvaromerocst siBiserca (OPMHPOBAHME OCHOBHBIX HAaBBIKOB
IIPOEKTHOMCCIIEOBATEBCKOM 1EATEIBHOCTH.

[Iporpammoii mpeaycMoTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHSL 3HAHMW, a TakKe U NPAKTUUYECKOro oOmbiTa padoThl ¢ J1a00paTOPHBIM
000pyI0BaHUEM, OBJIAJECHUE NPUEMaMHU HCCIEAOBATEIBCKON IEATENBHOCTH. MeTosl
OopraHu3zalii  0o0pa3oBaTEJIbHOM M HAyYHO-MCCIIEAOBAaTENbCKOW  JESTEbHOCTU
npelycMaTpuBaloT (OPMUPOBAHHE Yy OOYYaIOIIUXCS HECTaHAapTHOIO TBOPYECKOTO
MBIILIEHUS, CBOOO/IbI CAMOBBIPAKEHUS U MHAUBUAYATLHOCTH CYXICHUM.

JUids moJHOro ydera NOTPEOHOCTEM ydalmuxcs B IPOrpaMME HCIOJIb3YeTCs
muddepeHIIMPOBAaHHBIA  MOAXO0M, YTO CTHUMYJIMPYET Y4Yallerocss K YBEIUYECHUIO
NOTPEOHOCTH B MHIMBUYaJIbHOM, MHTEIJICKTYaIbHOM U MMO3HABATEIbHOM A€ TETbHOCTH

u Pa3BUTHIO HAay4YHO-HCCIICA0BATCIbCKUX HAaBBIKOB. HporpaMMa CTaHCT



BOCTpPeOOBAHHOM B MEPBYIO OYEPEIb MIKOJIbHUKAMU, KOTOPbIE UMEIOT CTOMKHUI UHTEPEC
U COOTBETCTBYIOIIYIO MOTHBAIIMIO K HW3YYEHHUIO MPEIMETOB E€CTECTBEHHO-HAYYHOI'O
[[MKJIa, €CTECTBEHHBIM HAYKaM U T€XHOJIOTHUSM.

B mogpocTkoBOM BO3pacTe ydalluecsl MPOSBISIIOT CBOK 3aMHTEPECOBAHHOCTH B
TOW WM WHOW O0JacTH 3HAHWW, HAYYHOM HAIMpaBICHWW WU MPOo(ecCHOHATBHON
nesTeabHOCTH. TakuM 00pa3oM TPOUCXOIUT (OpMUPOBaHHWE TO3HABATEIHLHON U
po(ecCUOHANbHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET y4alleMycs B OINpelelICHUU
Oyaylero >KM3HEHHOTO MyTH W B NPOo(ecCHOHaIbHOM BBIOOpPE MOCHE OKOHYAHUS
mkosbl. [TogoGHOro pojga 3aMHTEPECOBAHHOCTh CTUMYJIMPYET IOCTOSHHOE IKEIaHHE
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PACIIUPEHHUIO M YIIIYOJIEHHIO COOTBETCTBYIOIIUX
3HAHUW, W TOJYYEHUIO HOBBIX B TOM YHCJIE NPAKTHUYECKUX HABBIKOB, a TaKke
MOTHBHUPYET ydaIerocsi Ha mpoGoprueHTaINIO.

[Iporpamma HaieneHa Ha NOMOLIb PEOEHKY B OCBOCHHHM OCHOB OpPraHU3ALMH U

OCYIIECTBJICHUSI COOCTBEHHOM MPOCKTHO-HUCCIICIOBATEIILCKOMN JEATEILHOCTH, a TaK)Ke B
NPUOOPETEHUM  HEOOXOJAMMOTO  OmbITa JyUIsi  paboThl HAJ  WHIUMBUAYaJIbHBIM
HCcCIeIOBaHUEM WM MpoekToM. [Iporpamma moMoXkeT IIKOJILHUKY B 00jiee TIIyOOKOM
M3yYEeHUHM MHTEPECYIOIIEH ero 00JacTH €CTeCTBEHHBIX HAYK, a TaK)Ke B MPUOOPETEHUHN
BOXKHBIX COILIMAJBHBIX HABBIKOB, HEOOXOJUMBIX ISl MPOIYKTUBHON COLMAIU3AIMU U

dbopMUpOBaHUS TPAKIAHCKOM IMO3UIIHHU:

— HAaBBIKA CAMOCTOSTEIBHOIO PEUICHUS AaKTYaJbHBIX HCCIEI0BATEIbCKUX WIN
NPaKTUYECKUX 3a7a4, BKIIOYAIOMIETO0 B ce0d yMEHUE BHUAECTh WU aHAJIU3UPOBATh
npo0sieMbl, HYXKJarolMecs B PpEUIeHUHM, YMEHUE JIeTalbHO MpopadaTbiBaTh U
peanu30BbIBaTh COCOOBI padOThl C HUMHU, YMEHHE INIAHUPOBATh COOCTBEHHYIO paboTy

N CaMOCTOATCIIBHO KOHTPOJUPOBATH CBOC IMPOABUKCHHUC K KCIIACMOMY PE3YJIbTATY,

— HaBBbIKAa T'e€HEpPUPOBaHUS U OQopMIIeHHS COOCTBEHHBIX HCH, OOJieUeHUsS] UX B
yIOOHYIO Ui pactpocTpaHeHus: Gopmy;

— - HaBbIKa YBAXKHUTEIBHOTO OTHOIICHHS K YYXUM B3TJsaM U HUJIEAM,
opopMJICHHBIM B paboTax Jpyrux Jojed, JAPyrux aBTOPOB — BJIAJCIbIEB
WHTEJUICKTYalIbHOM COOCTBEHHOCTH;

—  HaBblKa MOYOJIMYHOTO  BBICTYIUIGHMS  Tiepel  OOJIbIION  ayJUTOpHUEH,
apryMEHTHUPOBAHUS M OTCTAMBAaHUS CBOEM TOYKH 3PEHUSA, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKICHUS APYTUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX

UAeH;



— HaBblka PabOThl CO CHEUUATU3UPOBAHHBIMH KOMIBIOTEPHBIMH TMPOTPAMMAaMU,
7a00paTOpHEIM  O0OPYZOBAaHUEM, TEXHHMUYECKHUMHU YCTPOMCTBAMHU, OMOIMOTECUHBIMU
dboHmaMM W HUHBIMM  pecypcamMH, C KOTOPbIMH MOXET ObITh  CBsI3aHa
MPOEKTHOUCCIIEIOBATENIbCKAS JIESITEIbHOCTh IIIKOIBHUKA.

Kpome Toro, pabora IIKOJbHHKA HaJ MNPOEKTOM WU HCCIEIOBaHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJICKBATHON CaMOOIICHKH.

BapuanTtsl peajiu3anuu nporpamMmMsl 1 GopMbI IPOBEICHUA 3aHATHIM.

JlanHass mporpamMma paccuuTaHa Ha paboOTy CO IIKOJbHUKAMH 5-9 KJaccos.
[lemarory Ba’kHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIbKO Ha KAYECTBE pe3yjbTara
MPOEKTa WM UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yHalllUiCs MOJIy4all 3HAaHUSI B TOM
YHCJIE U Yepe3 BBIIIOJIHEHUE MPAKTUUECKOTO 3aJJaHus, JIeJIall BBIBOABI U YMO3AKITIOUCHHUSI
Ha OCHOBAaHMHM CBOEr0 MWCCJICIOBAHUS, YUWJICS CpaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MAaTepUAJIOM U HCCIEIOBAaHUSIMH JPYTUX IIKOJBHUKOB. Takum
00pa3oM, MIKOJbHUK OCBOUT OCHOBBI IMPOEKTHO-UCCIETOBATEIBCKON NIESITEIHLHOCTH U
MPUOOPETET HABBIK KPUTUUECKOTO OTHOIICHUS K MaTepHaly.

[Iporpamma pa3zdbuTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITh HCIIOJb30BaHbI JIHOO
YacTUYHO, JiMO0 TmodHocThio. Tak wmonynb «Kak JKMBOTHBIE W pacTEHHS
MPUCIIOCA0IMBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS) MPEANoiaraeTcsl g U3yuyeHUs B S5
uim 6 kimacce B TedueHue ojaHoro roga (34 waca B rox). Moaymu «OCHOBBI
pacteHueBoACTBa» u «buorexnonorus» paccumtaHbl Ha 68 YAcOB M MOTYT OBITh
peanu3oBaHbl B TeUeHUU 2-xX JieT (1mo 34 Jaca B o) wid B TeueHuu 1 roaa (68 4acoB B
ron). Bo BTOpoMm ciydae BO3MOXHO MpOXOoXKaeHHue oboux Moxayiel («OCHOBBI
pacTeHHeBOACTBa» B 7 unu & kiacce, «buorexHomorum» B 7 wim 8 Kiacce).
AHajlorTuyHO MOAyIu «MonekynsipHble OCHOBBI (DM3HOJIOTHU U (PapMaKoJOTUH» U
«MonexkynsipHble OCHOBBI CEJCKIMW» pAcCUMTaHbl HAa 68 YacoB M MOTYT OBIThH
peanu3oBaHbl B TeueHUH 2X JieT (no 34 yaca B roja) win B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciydae BO3MOXKHO TPOXOXKIeHUE 00oux mosayieh («MonexkynspHble
OCHOBBI CcelieKiuu» B 8 Kkiacce, «MONEKyIIpHbIE OCHOBBI (PU3HUOJOTHU W
dbapmakosiorun» B 9 Kacce).

MoxHO peKOMEHJO0BaTh HCMHOJIb30BaTh MOAYyJIU «Kak KUBOTHBIE W paCTEHUS
npucnocadauBatTcs», «OCHOBBI  pPaCTEHUEBOACTBA», «MOJIEKYJISIPHBIE OCHOBBI

CEJICKITUM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO IuKIa (5-9 kinacc mo 1 gacy B



HEJIeNI0) JUIsl KJIAacCOB arpoOMOTEXHOJOTMYECKOM HampaBiieHHOCTH. Moaynun «Kak
’KUBOTHBIE M pACTEHHUs MpuUcrocabiuBaroTcs», «buorexnonorunm» u «MonekyspHbIe
OCHOBBI (pU3MOTOTHHU U (PapMaKOIOTHM» B KaYECTBE HEMPEPHIBHOTO 0OpPa30BaTEIHHOIO
nukia (5-9 knmacc mo 1 wacy B Hejemo) A KIACCOB OMOTEXHOJIOTMYECKOTO WM
MEIUIUHCKOIO HANpaBJIECHUN.

B3aumocBsa3b ¢ nmporpamMmoil BocnutaHus. [Iporpamma Kypca BHEYpOYHOU
NESTENIbHOCTH pa3paboTaHa € YYEeTOM pPEKOMEHAAUUNA TMPUMEPHON MPOrPaMMBI
BOCIIUTAHUS,  YYUTHIBAET  IICHUXOJOTO-TIEAArOrMueckue  OCOOCHHOCTH  JAHHBIX
BO3pPACTHBIX KaTeropuid. OTO TO3BOJISIET HA MPAKTUKE COEIWHHUTH OOYyYAaIOUIYI0 U
BOCIIUTATENBHYIO JICITENBHOCTh II€arora, OPHEHTUPOBaTh €€ HE TOJbKO Ha
WHTEJUIEKTyallbHOE, HO M Ha HPABCTBEHHOE, COLMAIBLHOE pa3BUTHE peOdeHKa. ITO

IPOSIBIISIETCSL:

— B IIPUOPUTCTC JIMYHOCTHBIX PC3YJIbTATOB PCAIHM3AlINUH IIPOIPaMMBI BHeyquHOﬁ

ACATCIIbHOCTH, HAIMICAMMNX CBOC OTPAXKCHHUC MW KOHKPCTHU3ALIMIO B HpHMCpHOﬁ

MporpaMMe BOCIIUTAHUS;

— B BO3MOXHOCTH KOMINICKTOBAHUS PA3HOBO3PACTHLIX TI'PYHITI AJII OpraHMu3alun

HpO(l)OpHeHTaHI/IOHHOﬁ JCATCIBHOCTH  IMKOJBHHMKOB, BOCIIMTAaTCIBHOC 3HA4YCHHC

KOTOPBIX OTMEYAETCA B MPUMEPHOM NPOrpaMMe BOCIIUTAHUS;

— B HWHTCPAKTHUBHBIX @opMax 3aHATUMN A4 IKOJIBHUKOB, O6€CH€‘II/IB8IOH_II/IX
60HBIHYIO HNX BOBJICHCHHOCTbL B COBMCCTHYIO C I1I€JaroroMm " JpyrumMu ACTbMHU
JCATCIBHOCTE MW BO3MOXKHOCTD O6p&30BaHI/I$I Ha ¢©C OCHOBC IOCTCKO-B3pPOCIIbIX
06HIHOCTeﬁ, KIIOYCBOC 3HAYCHUC KOTOPBIX I BOCIHTAHHUA IIOJYCPKHUBACTCA

IIPUMEPHOM TPOrPaMMON BOCTIMTAHUSI.

Ocol0eHHocTH padOTHI yYUTEJIA MO0 MporpamMMme. 3ajavya y4YUTelsi COCTOUT B TOM,
4yTOOBI  COMPOBOXKAATh Tpoliecc NpodecCUOHATBLHOW OpUEHTAIMM  IIKOJIHHUKA,
packpbIBasi TMOTEHIIMAT KaXXJIOTO Yepe3 BOBJICUCHHE B MHOTOOOPA3HYIO JEATEIBHOCTD,
OpraHU30BaHHYI0 B pa3Hbix ¢Gopmax. [Ipu 3TOM pesynbTaTomM paboOTHl yduTens B
MEepBYI0 O4Yepelb SBISIETCA JIMYHOCTHOE pa3BuUTHE ywamierocs. JIMYHOCTHBIX
pe3yJbTaTOB YUUTENIb MOXKET JOCTUYb, YBJIEKas YdEHHUKA COBMECTHOW U MHTEPECHON UM

00ouM ACATCIBbHOCTBIO, YCTAHABJIMBasi BO BPCM:A 3aHATUM ,uo6p0>1<enaTeany}0,



NOJAJICPKUBAIOIILYI0 aTMoc(epy, HachIasi 3aHITHS LEHHOCTHBIM COJIEpKAHUEM.
[IpumepHas cxema nIpOBEAECHUS 3aHATHUN 110 TPOTPAMME:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalia Mo TeEMe.

2. TloarotoBka K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXJIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne NpakTUUECKOTO 3aHATHUSI — OCHOBHAS 3a/1a4a OCBOCHUE METO/I0JI0TUU
JAHHOT'O KCIIEPUMEHTA.

4. [lo OKOHYaHUM NPEMIOKHUTH JAETSAM, KOTOPbIE 3aMHTEPECOBAINUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B HCCIEAOBATEIbCKUN MpPOeKT. [ 3Toro HeoOXoanumo
0o0CyIUTh OOBEKTHI, KOTOpPbIE YYEHUK OyJIeT HCCIeloBaTh, COCTaBUTh IUIAH
IKCIIEPUMEHTA.

5. [lomoub y4eHHKY MPOAHATU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKON AESITEIBHOCTH HIKOJIBHUKOB
MOXKHO B TMpollecce 3allMThl HMH CBOMX pabOoT B paMKax UIKOJbHOU

HAy4YHOIIPAaKTUYECKON KOH(EepeHIUH.

COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTH

Monynbs «OCHOBBI pacTeHHUEBOICTBaY 7-8 Kitacchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOACTBO: OCHOBHbIE (PAKTOPHl BbIPAIIMBAHUS PACTEHUU.
Hcrtopust pazBuTus arpoxuMuyeckux 3Hanui (padotsl M.B. Jlomonocosa, FO. JInbuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupsizena, II.A. Kocteiuena, JI.H. [IpsaumnukoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit 3xcnepumenm (6 uacos)

[IpaBmia mMOCTaHOBKM arpodKcrepuMeHToB. IlocTaHOBKa HKCIEPUMEHTOB C
pacTeHusIMU. BBIOOp TeMBI, cOCTaBIEHUE TUIOTE3bI, IEIH U 3a7a4 JKCIEPUMEHTa 10
BBIPAIIMBAHUIO PACTEHUM B KOHTpOJIMpyemMon cpene. KOHTpoiM, NOBTOPHOCTH,
npoBeneHue dKcnepuMeHnTta. [lnmanupoBanue skcrepumenta. OIEHKAa pe3yibTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopsl, BIUSIONME HA TPOpacTaHHE
CeMSH (POCT IIPOPOCTKOB)».

OcBoeHME TEXHOJIOTMHU KPYTJIOTOJIMYHOTO BhIPAIIMBAHUS CAJIATOB U MUKPO3EJICHU
B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycloBUSX. COOp YCTAaHOBKM MJIS BBIPAIABAHUS

PaCTEHHI B KOHTPOJIIMPYEMBIX YCIOBHUSIX.



3. Ponb xumuueckux 3jnemeHmos 6 numanuu pacmenuii (20 uacoe)

Bopa. PactBop. BrITS’KKa. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH W pH
pactBopa. Ponb XHMMHYECKMX JJIEMEHTOB B IUTaHUM pacteHud. Ilomydenwue
MUTATEIbHBIX BeHIECTB pacTeHusiMU. [IpakTtuueckas pabora «CxeMbl NUTATENbHBIX
pacTBOpoB. PacueT 103 yaoOpeHuil A1 MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: opraHM4eckue, MHUHEpabHbIE, MHUKPOOUOJIOTHUYECKHE. THIIbI
NUTaHusl pacTeHuid. BozaymHoe W MuHepalibHOE (KOPHEBOE) IMHUTAHHUE PACTEHUM.
TpaHCIIOPT MNHUTATENBHBIX BEUIECTB PACTEHUN: BOCXOSIIMNA Y HUCXOISIIMA TOK.
Baxxueiimme kanuiiHbie, (ochopHbIE U a30THBIE YA0OpeHus, ux cBoicTBa. [Ipocteie u
cinoxueie ymoopenus. [Ipaktmdeckass pabora «[lpaBuna cmemmBaHus yaoOpeHUI
[Ipaktuueckas pabota «[luTaHue pacTeHU: TEXHOJIOTUSI PUTOTOBIICHUS TUTATEIbHbBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3BuTHE pacTeHuWi: 3Tanbl OHTOT€HE3a, (PAKTOPHI, BIMSIOUIME HA POCT
pacTeHuil: CBeT, TIyCTOTa I[OCaAO0K, NuTaHue, cyocrpar. Ilpaktuueckas pabota
«MOHUTOPUHT MUHEPAJIBHOTO MUTAHUS PACTCHUIN.

OcoOeHHOCTH MNHUTaHUsl PAacTEeHH a30TOM. A30T U €ro 3HAYEHUE B KU3HU
pactennii. DOpMBbI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Hctounuku docdopa i pacrenus. 3HaueHue pochopcoaepKammx cCoeTuHEHUMN
B KieTKe. Ponb Makposprudyeckux coequHennit gochopa B SHEPreTUIECKOM OOMEHE.

Brnugaue kanmus Ha (Qu3MYEcKMe CBOMCTBAa MPOTOIUIa3Mbl, Ha (HEPMEHTHI
YIJI€BOJIOPOAHOIO OOMEHa, CUHTE3 OenKoB U Jp. Posib kanus B moaaep >XkaHud MOHHOTO
OaslaHca B TKaHX, B MPOIIECCAX CAMOPETYIISIUY.

PerynstopHas u cTpykTypooOpa3oBaTenbHasi pojib Kalblus. Y4yacTHE B
00pa30BaHUU KJIIETOYHOW CTE€HKH, MOJACPKAHUU CTPYKTYPhl MEMOpPAH U PETyJISIUs UX
IIPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTaboyiu3Me pacTeHuil. Marumii B coctaBe xyopoduiiia,
CXOJICTBO XJIOpOQMIIJIa U TeMOTJIO0MHA KaK CBHUJIETENBCTBO €AMHCTBA OPraHUYECKOIO
MHpa.

Cepa M ero OCHOBHBIE COEIMHEHHUS, UX POJIb B CTPYKTYPHOM OpraHHU3alvd

KJICTKH, YHACTHUC B OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIIUAX.



MukposnemenTsl. [lpeacTaBieHuss 0 poiau MHUKpPORJIEMEHTOB B MeETa0OJIM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUICHUSI MUKPORJIIEMEHTOB B pacteHus. CHHEprusMm u
AHTAarOHU3M 3JIEMEHTOB MTUTAHUS PACTCHUIA.

PacturenbHass nUarHOCTHKAa W METOIb HACHTH(PUKAIMA HEIOCTATKa/M30BITKA
aneMmeHToB nutanus. [IpakTudeckas padota «PacturenbHas TMarHOCTUKAY.

HccnenoBarenbckass pabota «OlLlEHKAa COCTOSHAA KOMHATHBIX —PAacTEHUH,
pacTeHuil Ha IIKOJIBHOW TEPPUTOPHH, YCTAHOBKA MPUYHMH MAaTOJOTHUYECKUX COCTOSHUI

(Ipy HATTUYHH)».

UccnenoBarenbckass padora «OlLiEHKa BIMAHHS Pa3jMYHbIX 3JEMEHTOB Ha

COCTOSIHUE PacTeHUH (COCTaBIEHUE PA3IMYHBIX MTOAKOPMOK)».

4, Pecynamopul pocma pacmenuii. 3awguma pacmenuit (4 uaca)

[TonsTue o perynstopax pocta pacteHU. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEIUTMHBI, IUTOKUHUHBI). THrHOUTOpBI pocTa pacTeHui: 1. mpupoaHble
(abcum3oBasi KHUCIOTa U HEKOTOpbIE (DEHOJBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CAJIMLMIOBAs K-Thl), 2. CHUHTETHUYECKHE (MOP(AKTUHBI, peTapJaHThl, 1e(OIUAHTHL,
JNECUKAHTBI, repounuabl). DOUTOMOHMUTOPDUHI U OIEHKAa COCTOSHHS PAacTEHUM.
CoBpemeHHble criocoObl MOHUTOpHHra. Ilpakrtuyeckas pabora «OUTOMOHUTOPUHT U
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEHHBIE CIOCOOBI MOHUTOPUHTA.

Hccnenosatenbckas pabota «BiusiHue rerepoaykcuHa Ha rpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3NMUYHBIX PACTEHUN.

3amura pacTeHUI OT BpeauTeei: oOCHOBBI Onomeroa. [Ipaktuueckas pabora

«HCekTapuu: rpaBuia U yCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX.

5. Boonas, necuanaa u nousennan Kyabmypul, UxX NPUMEHEHUE 8 bIPAULUEAHUU
pacmenuil. @uzuonozus pacmenuii (8 uacos)

Bopanas, nmecyanass ¥ mo4BE€HHasi KYyJbTYpbl, UX NPUMEHECHUE B BBHIPAIIMBAHUU
pactenuii. [IpoBenenne Boawpl B KopHe U ctebne pacteHuit. [lpaktuueckas pabora
«KopHeBoe naBiieHuE.

Bonubiii pexuM pacTeHUi: CTPOCHHE YCTBHHUIL: (DAKTOpBI, BIMUSIONIME HA HUX

PACKPLITUC MW  3aKPLITHC. 3HaueHHe MEXaHM3Ma peryjaagun  HUCIIApCHUS  BJIArd



pactenueM. IIpaktuueckass pabora «llpuroToBneHue mnpenapara yCTbULl METOJIOM
CJICTIKaY.

Uccnenosarenbckue padboThl: «BiausiHUE yCIIOBUI coaepKaHUsS pacTEHUN Ha
KOJINYECTBO YCTBHUID.

doTocHHTE3 — YHHKAIbHBINA Tporecc pacTteHuil. TemHoBas u cBeroBas (hasbl
dorocunTe3a. 3HaueHue (HOTOCHHTE3a I KUBBIX opranu3moB. [Ipaktuueckas paborta
«DyHKIMOHANBHAA  JAMArHOCTUKA  PACTEHMM 110  aKTUBHOCTH  XJIOPOILIACTOB
HccnenoBatensckass pabora «Omnpenenenune xmopopmmna A u b, ouenka
(OTOCUHTETUYECKOI aKTUBHOCTH PaCTEHUMN U (paKTOPOB, BIUSIOIINX HA HEEH.

@daxkTopsl pocTa pacTeHU: BO3AyX M a’dpauud. [log3emMHOE NbIXaHWE PACTEHMIA:
COCTaB IIOYBEHHOTO BO3Ayxa, razooOMeH. [a3000MeH 1nipu OeCOYBEHHOM
BbIpamuBanuu. Ilpaktuueckas padbora «Aspanusa, CO2 u O2. JlpixaHue pacTeHUID».
[TpakTnueckast pabora «/IpixaHuMe pacTeHMil: OLEHKa WHTEHCHUBHOCTH JIBIXaHUS
PaCTEHUN U ILIOJIOBY.

UccnenoBatenbckue pabotel: «BiusgHue crocoba BeIpamuBaHus (cocTaBa
MUTATEIbHOU CMECH, CXEMbI BHECEHHS) HA POCT M PA3BUTHS PA3IMYHBIX PACTEHUN.

6. Kynemypuote pacmenusa. Cospemennsie acnekmol ceaekuyuu (20 uacos)
Kak uenoBek cranm wucnonp3oBarh pacteHusi? CBs3b pa3BUTHS MBHIM3AINH

YEeJIOBEKAa U ofoMallHuBaHus pacteHui. Jlomectukanus. luckyccusa «/lomectukanus,
BCE JIM pPACTEHUsI U IKUBOTHBIC, KOTOPHIE JKUBYT PSAIOM C UEIOBEKOM UM
OJIOMAITHUBAIOTCA? MOKHO JIM CYUTATH TApaKaHA OJJOMAIIHEHHBIM KUBOTHBIM?)

HacnencTtBeHHOCTh M M3MEHUMBOCTh — OCHOBHBIE CBOWMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Buasl uzMenunBocTh. [IpakTuueckass pabora «MoaudukanuoHHas
U3MEHYHUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JEPEBa)».

I'en — MarepuanbHbIi HOCUTEIb HACJIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyknenHnoBeie kuciotThl. JIokamu3anus TEHETUUECKOrO MaTepualia B Kierke. Jlenenue
kierok. Pemnmkamms  JIHK.  OcHoBHast  jgormMa  MOJEKYJISIpHOW — OHMOJOTHHU.
Tparckpunius. Tpaucmsiius. Mytaruu. [Ipaktudeckas padora «I'eH — HHCTPYKITUS 110
cOopke KeTku (Ha Oucepe uiam KoHCTpykTope)». [IpakTtuueckas padora «MyTanus Ha
OoyrepOpone (m000M 0OBEKT W3 MpeAblaylie padoThl, e W3MEHEHHE HHCTPYKIUU

MNPUBCACT K UIBMCHCHHNIO BHCIIHCTO BH/IA O6’BCKT&)».



OddexT OyThUIOYHOTO TOpPJIBIIIKA M TeHETHYECKOe pasHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHsATh T'€HETUYECKHE pecypchl pacTeHui? OCHOBHBIE CIOCOOBI
COXpPaHEHUSI TCHETUYECKUX PECYPCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akOoH TroMoOJIOTMYECKUX psAnoB. LleHTpsI
MPOUCXOXKICHHUS KyIbTypHbIXx pactennit H.M. BasuioBa u IL.M. JXXykoBckoro.
[Ipaktrueckas pabota no rpynnam «OTKy/1a Ha HalllMX CTOJIaX (PYKThI/OBOLIU/3IAKI).

OcHoBHble MeToabl cenekiuu. [uOpuauzanus. Dopmbel otOopa. OCHOBHBIC
HaITpaBJIEHUS CEJIEKIUU: YIy4YUIEHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnyeckuM (axtopam. [Ipaktuyeckas padbora «BripammBaem ropox. Kak mposectu
CKpELIMBAHUE y TOPOXay.

Ecte 1 xu3Hp B mnpoOupke? buoTexHONOTHS KYJIbTYpPHBIX PACTCHHI.
UccnenoBarenbckass padbora «BblpammBanue pacTeHUd B HOpoOUpKe» (MOMKHO
BOCIIOJIB30BATbCS  PE3YJIbTATAMHM MPEIBIAYIIMX OSKCIEPUMEHTOB II0 COCTAaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJI PACTEHUM ).

Kak  denmoBexk  Moxxker  MoaupuuupoBarb  pacTeHus?  ['eHeTHueckoe
penaktupoBanue. CoBpeMEHHblE  MOAXOAbBl U JIOCTHOKEHHS ~ FE€HETHYECKOro
penaxkTupoBaHus pacteHuil. [Ipaktuueckas padora «I'eHOMHbIE HOXKHUIIBI

(MonmenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemnsie u mom3emMubie opranbl pacteHuid. [loGer u BUIOM3MEHEHHBIN MoOer
pactennil. CriocoObl pa3MHOXKEHUSI PACTCHUM.

[lonsiTue o0 KavecTBe MNPOAYKTOB mnUTaHUs. [IpoOiembl  KOHKYpEHIMH
OTEUYECTBEHHBIX MMPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTAaBKU U CPEJICTBA
coXpaHeHHusi MpoAyKTOoB nuTaHus. IIpaktuueckass pabora «IIpenenabHO AOMYCTHUMBIE
koHueHTpauuu (IIJIK) u meToasl kKOHTpossi 0€30MACHOCTH PACTUTEIBHBIX MPOIYKTOB
MIUTaHUSD).

Muxkpo3seneHb: moJie3HOCTh U TexHoJorus. MccnenoBarenbckas pabora «OreHka

KaueCTBa BBIPAIICHHOW MUKPO3EJIeHN» (JIMOO0 CBOS, TMO0 U3 Mara3uHa).

XUMUYECKUAMN aHau3 MPOIYKLIHH. OCHOBBI CIIeKTPO(POTOMETPHH.
[Totenmmmometpus. Xpomartorpadus. [IpakTudeckas padora «MeToapl OIEHKH Ka4yecTBa
pPaCTUTENIbHOM MPOAYKIIUM: XPAaHEHUE U COXPAHHOCTh MHUTATEIbHBIX BeIIecTB» (110

JIOCTYITHOMY 00OpPYJIOBAaHHUIO).



HCCJ’I@I{OB&TCJ’IBCK&H pa60Ta <<OHpCI[€JI€HI/IC ButamuHa C MCTOJOM O6paTHOFO

TUTPOBAHUS B IJIOJIaX HA PA3HOM CpOKe (CIoco0e) XpaHEHUs .

Moayas «buorexnosorus» 7-8 kiaccsl (68 yacos)

1. Buomexnonozus (4 uaca)

[lonsiTue OHMOTEXHOJOTMU. 3adeM YeNOBEKYy OHOTEXHOJOTMH, B YEM UX
OPEUMYIIECTBO  Tepel]  XUMHUYECKUM  CHHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBIIUICHHBIE MUKPOOPTaHU3MBbI, KJIETKM M TKAaHU pacTeHU,
KUBOTHBIX UM 4YeJOBeKa, OuokaTtamu3aropbl. [Ipaktudeckass pabora «IIpumepsr
IPUMEHEHHUSI OMOJOrMYECKUX OOBEKTOB B TBOEH KU3HI.

Coipbe uisi OMOCHHTE3a U OIICHKa €ro Ouoioruueckod IeHHocTH. OCHOBHBIE
UCTOYHUKHM yTIepoaa, aszoTa, ¢ocdopa, MUKpodieMeHTOB. lcciemoBanne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsk BOMPOCHI €0 MpeIBapUTEIbHON 00paboTKH), pa3paboTKa
HOBBIX THUTATENBHBIX CPE, B TOM YHCJIC BKIIOYAIONINX OHMOCTHUMYJISTOPHI W JPYTHE
AJIEMEHTHI YIIPABJICHHS M ONITUMH3AIINHN TTPOIIECCOB OMOCHHTE3a. MeTOAbl ONTUMHU3AINH
MTUTATETBHBIX CPE]I.

2. Mukpoouonozusa (12 uacos)

[lonoxeHue NPOKAPUOTOB B CHUCTEME oOpraHudeckoro wwupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukanus 6akrepuil. Mopdosorust 6akrepuid. [IpocTteie
U CIOXKHBIE METOAbl OKpaluBaHWs Oakrepuil. Pusnonorus OaKTepuil: NUTAHUE,
JIBIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTPEeMO(HIBHOCTS,
0COOEHHOCTH CTpoeHMs KieTkH). JlabopaTopHasa padotra «PUKCHUpPOBAaHHBIE MPENAPATHI
Oaktepuil. OmpeneneHue @GOpMbl NPEUIOKEHHBIX  KYJIbTYP MHUKPOOPIaHU3MOB,
UCHOJNIB3Ysl MpocToil Meron okpackw» JlaboparopHas pabora «OmpezeneHue TUMa
KJIETOYHOM CTEHKH METOAOM OKpalIMBaHus 1o ['pamy» (Ipy HAIMYUU PEAKTUBOB).

MonoyHokucnoe u cnuproBoe OpoxkeHue. DoroTpodHble M XeMOTPO(HBIE
Oaktepun. Kunernueckoe  ommcaHue  Tpolecca  pocTa  MHUKPOOPTaHHU3MOB.
OKCNOHEeHIManbHast ~ MoJenb  pocta. KwunHernka rHOETM  MUKPOOPraHU3MOB.
JlabopaTtopHas pabota «IIpuroroBieHrne NPUKU3HEHHBIX MPENApPATOB MOJIOYHOKHUCIIBIX
OaxTepuii.

[Tatorennspie OakTepuu. UymMHas majodka U 4YepHast CMEpTh, OOTYIU3M, CTOIOHSIK,
TyOepkyne3. Ucropust 60prObI ¢ OakTepuanbHbiMU HHGeKIUsIMU. JlabopaTopHas pabora

«IToceB cmbiBa ¢ pyk Ha ydamku Iletpu». JlabopaTopHas pabora «Beinenenue yucToi



KyJabTypbl OakTepuil. Meronq pasBeneHuidl. MeToj  HUCTONIAIONMIETO  IITPUXaAX.
JlabopaTopHas pabota «Mopdonornyeckas XapaKTepUCTUKA BbIJEICHHOW YHCTON
KYJbTYpbI: XapaKTepPUCTHUKA KOJOHUHU, popMa OaKTepui, TUIT KIIETOUYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTHKU MPOTUB OakTepuii. MexaHu3Mbl JeHCTBHI
aHTUOMOTUKOB. MEXKJIeTOuHass KOMMYHHUKalusi Oaktepuil. YyBCTBO KBOpyMma.
JlabopaTopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha Yallke 0e3 U C
no0aBiieHHs aHTUOMOTHKOBY» MccnenoBarenbekas padota «lloMck MUKpOOPraHM3MOB
00Ja1aroMX aHTATOHUCTUYECKONW aKTUBHOCTBIOY.

[Ipumenenue Oaktepuit uenmoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
IIPOAYKTOB MHUKpOOpraHu3mamu. bakrepnn, KOTOpbIE MOIYT pasjiararb IUIACTHK.
HccnenoBatenbckas pabota «Bolgenenne MOIOYHOKUCIBIX OaKTEpHid, UCCIEOBAHUE UX
AKTUBHOCTW.

Muxkpoopranu3mMbl B arpoOMOTEXHONOrMH. VICKyCCTBEHHBIE  accolMaluu
pacteHuii ¢ Mukpoopranusmamu. MccnenoBarenbckas padota «BeigeneHue Oaktepuii

ITOJIE3HBIX I PACTCHUI.

3. dykapuomuueckue opzanusmol 8 GuOmMexHo102uu (naecHesvle 2puonl,
opoxcacu, 6ooopocau) (12 yacos)

[1necHeBbIe TPUOBI TPOTYIICHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.
OO6mrast xapakTepuCTUKa JIPOXOIKEH caxapoMuileToB. McTopus HCIOIb30BaHMS

JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTHUU. TEXHOJOTHUN BUHOACIHS U XJIeOOeUeHus,
CIIEUAJIM3UPOBAHHBIE pachl Apoxked. Metabonusm apoxcoxed. Peakius cnupToBOro
opoxxenus. JlaboparopHas pabora «llomcuer kieTok apoxoked B kamepe IopsieBay.
JlaGopatopHas pabota «OOHapy>KeHHE MPOIYKTOB CIUPTOBOTO OPOMKEHUS: ITUIIOBOTO
CUpTa M YIJIEKUCIOTO Tra3a». [lomydeHue BTOPUYHBIX META0OJUTOB B JPOXIKAX.
Jpoxxu Kak mpoaytieHTsl Ouotorums. [lomydeHue 11eneBbix OEIKOB B IPOXKIKaAX.
OC00EHHOCTH BEreTaTMBHOTO U TOJIOBOTO PAa3MHOMKEHUS y JTPOXKIKEH, 3HAUCHHE
M3yYeHHUs] MHUTO3a U IIUTOKHUHE3a JJig ONTHUMHU3AIUU MPOIECCOB KyIbTUBUPOBAHUS
JPOXKKEBBIX IMITAMMOB, TOHUMAHMS TPUYUH TATOTEHHOCTH JAPOXOIKEH U TPUOOB, TTOMCKA
MullieHeH (QyHTUIUAOB W pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX  IPETapaToB.
JlaGopatopHnas  pabora «HaOmromeHue  pa3sMHOXKEHHUS  JPOXIKEBBIX  KJIETOKY.

[Ipaktrueckas pabora «llomydenne TBopora u Kedupa Ha OCHOBE MOJIOYHOKHUCIBIX



Oaktepuit». Ilpaktuueckass padora «OCHOBHBIE BUIbI KBaca M MX XapaKTEPUCTHKA»
«/IpoAOKH M MOJIOYHOKHUCIHbIE OakTepuu, MPUMEHSEMbIE ISl MPOU3BOACTBA KBACa».
[TpakTrueckas padora «CpaBHUTENbHBIA aHAIU3 PA3BUTHS OPOACGKEH B adpOOHBIX U
aHa’poOHBIX  ycnoBusx». llpakTuueckas pabGota «MeToabl OLEHKH CBOWCTB
xJie0oneKapHbIX Jpoxokei. OCOOCHHOCTH MPHUMEHEHHUs MPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX Apoxokei». HccnenoBatensckas pabota «BrusHue QU3MKO-XUMUYECKUX
(hakTOpOB HAa KAa4eCTBO OMOTEXHOJOTHMUECKON MPOIyKIHMHU (KBac, kedup, Chlp, Xjied u
TIp.)».

Bonopocnun — mepcnekTUBHBIN OOBEKT Ui MPOM3BOACTBA O€lKa M YrIeBOJIOB.
bruoTtexHonornueckue MeTo/ibl OYUCTKU TBEPABIX, JKUIKUX OTXOJOB M Ira3z000pa3HbIX
O0TX0J0B Mpou3BoACTB. CTouHble BOAbl. CXeMbl OUUCTKU. BHOQUIBTPBI, a3pOTEHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHBHBIA HJI W BXOJSIIME B HET0 MHUKPOOPTraHU3MBI.
Hcnonp30BaHue BOIOPOCIIEN B OUNCTKE CTOYHBIX BOJI. MccnenoBarensckas padoTa

«Bnusinue ¢pusnko-xumMuueckux paxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasa ungopmayusn (8 uacos)
HacneacTBeHHOCTh M MI3MEHYHUBOCTh — OCHOBHBIE CBOWCTBA YKUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [IpakTuueckas pabora «MoaudukaruoHHas

U3MEHUYHMBOCTD (JTUCTHS, UTOJKH C OJTHOTO JCPEBA)».

I'en — MarepuanbHbIi HOCHUTEIb HACIEICTBEHHOCTH MW HW3MEHYHMBOCTH.
HyxnennoBbie kuciOThI. JIOKanu3alus reHeTHYecKoro matepuana B kietke. [leneHue
wietok. Pemmkamus  JIHK.  OcHoBHast  gormMa  MOJEKyJIsIpHOW — OHMOJIOTHH.
Tpanckpunuus. Tpancusauus. Myrtauuu. IIpaktudeckas padora «I'€éH — HHCTPYKIUS 110
cOopke KJIeTKH (Ha Oucepe Wi KOHCTpyKTope)». [IpakTuueckas pabora «Myranus Ha
OyrepOpone (mr000i O0OBEKT M3 MpEAbIaymier padoThl, e W3MEHEHHE HHCTPYKIIUU

NPUBEAET K U3BMEHEHHIO BHELTHETO BUJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)
[Tonoxxenue BUPYCOB B CUCTEME OpraHnyecKkoro Mupa. CTpyKTypa U XUMUYECKHM

cocraB BupycoB. Kiaccudukauusa supycoB. Penpoaykuus BupycoB. IIpocMotp
JIOKYMEHTAJIBHOTO (PUIIbMa O BUPYCaX.

Bupycs - Bo30yautenu nnpekuonHbix 0one3neil. OnkoBupychl. bakrepuodaru:



CTpOCHHE, CBOWCTBa, mnpumeHeHue. IlpakTudeckas pabota. «Meroa pa3BeIeHUI
[Ipaktuueckast pabora. «TurpoBanue Oakrepuodaros». buonoruueckue MeETOIbI

O0pBOBI ¢ BUpyCaMU.

6. I'ennas unscenepus u ouomexuonozuu. (8 uacos)

OcHoBbI TeHHOU WHXXeHepuu. Bekropa. Crnenuduueckue dhepMeHTh OakTepHil.
[IpakTudeckass pabora «DHAOHYKJIE€A3bl PECTPUKIMH (padoTa ¢ HYKICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMHU Ha Oymare)y.

buotexHonmoruu mpoayKiuu OeIKoB B OaKTEpHAIbHBIX KYJIbTypax. JlocTHKeHus
TeHHOW MH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema aganTHBHOTO UMMYHHUTETa OaKTEepHii U apXeu.
[Ipaktuueckass paborta «I'ennHble HoOxHuLBI - CRISPR/Cas (MomenupoBanue Ha
Oymare)»

I'MO. Metoas! nonyuenust 'MO. Urpa-auckyccust «Bpeurpaii rpant Ha co31aHue

I'™MO».

7. Buomexnonozuu 6 sxcusommnoeoocmee (8 uacoe)

JlomecTuKaiis OCHOBHBIC JOMAIITHUE KMBOTHBIC, COBPEMEHHBIC IKCIIEPUMEHTAX
M0 TOMECTUKAIIMH XKUBOTHBIX (JTUCHUIIA, HOPKA U JIp. — DKCIIEPUMEHTHI HAYIHOW IITKOJTBI
akanemuka bensena). [luckyccus «JloMmecTukanusi, Bce U pPAaCTCHUS U >KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C YEIOBEKOM MM OJIOMAIIHHBAIOTCA? MOXHO JIM CUHUTATH
TapakaHa 0JIOMalTHEHHBIM JKUBOTHBIM 7).

CoBpeMeHHbIE METOJbl B JKMBOTHOBOJCTBE: TPAHCIUIAHTAIlMS 3MOPHOHOB,
XUMEpHBIC  KWUBOTHBIC, KIOHUpoBaHHWe. Ilpaktmueckas pabora «MeTroauka
KJIOHUPOBaHMsI (MOJIEIMPOBaHNE HA Oymare).

OcHoBHBIE 00JIE3HU J>KUBOTHBIX W POJb MAaTOTC€HHBIX MHKPOOPTAHU3MOB H
Mapa3vuToOB B pa3BUTHH 3a00JI€BaHU JOMAIITHUX KUBOTHBIX U OCHOBHBIX MEpax OOpPHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me XKMBOTHBIX. [lonoxuTenpHOe
U 1o00YHOEe (OTpHUIIATEIPHOE) BO3JCHCTBUM AHTHOMOTHMKOB Ha OpPraHuU3M B XOJIe
JICYCHHS JKUBOTHBIX; II€JIM M 3a/layd BETepUHAPUU. BHOTEXHOJIOTHS KOPMOBBIX
npenaparoB. l[Ipaktudeckas padota «CocTaBiieHHWE pallMOHA THUTAHHS JKUBOTHOTO,
pacyeT pacxonoB Ha cojepxkanue». MccnepoBatenbckas pabora «OneHka KayecTBa

MOJIOYHOU MTPOAYKLIN.



8. Buomexnonozuu ¢ pacmenueeoocmee (10 uacos)
OcHoBHbIE MeTOAbI cenekiuu. ['ubopuauzamuss. dopmbl or6opa. OCHOBHBIC

HANpPaBJICHUS CENIEKLUU: YIYy4IIeHUE YPOKaWHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuotnueckuMm (akropam. [Ipaktrueckas padota «BripammBaem ropox. Kak nposectu
CKpELIMBAaHUE y TOpOXay.

OCHOBHBIE TOIXOIbl CENEKUMH M OHUOTEXHOJOTMU KYJIBTYPHBIX pPACTEHHI,
['ubpunuzanus, oTAaNeHHas TUOPUAN3AIUS, HWCKYCCTBEHHBIA OTOOp, TETEepO3HC,
TpaHcopmalysi, MyTareHes, TeHeTUYECKOoe peAakTHUpoBaHue). VcTopusi ceneknuu B
Poccnn n mupe, uctopus pa3BUTHs BaXKHEUILINX COPTOB KYJIbTYPHBIX PACTCHUU.

Kak genoBex MoxeT MoauduunpoBats pacteHusi? ['eHHas MHXeHEpHs pacTEHUI:
Uro Takoe reHeTHUYecKas WH)KEHepUs pacTeHu. TpaHCreHHsle pacTeHHs. MeTozsl
noxyueHusi.  OOpa3oBaHMe  omyxoned y — pacTteHuil.  ArpoOakrepuasibHas
tpanchopmarmst:  Ti-umasmuael.  [enst  T-JIHK.  MounekynsipHo-reHeTHYecKre
MexaHu3Mbl TpaHcopmaruu. ['eHeTnueckoe pegakrupoanre. CoBpeMEHHbIE OIX0/IbI
U JIOCTMXKEHUS TEHETHMYECKOro peaakThupoBaHus pacteHuil. I[lpaktuueckas pabota
«["eHOMHBIE HOXKHUIIBI (MOAeIupoBaHKre padoThl cucteMbl CRISP-Cas).
EcTb nu sxu3Hb B npoOupke? BHoTeXHOIOTNs KyIbTYPHBIX PACTCHUM.
UccnenoBarenbckass pabora «BplpamuBaHue pacTeHMd B mpoOupke (MOXKHO
BOCIIOJIB30BATbCA  PE3yJIbTATAMU MPEABIAYIIUX OKCIEPUMEHTOB II0 COCTABJICHUIO

IMATATCIBbHBIX PACTBOPOB AJIA paCTeHHfI)>>.

Monayab «MoJjieKkyJasipHbIe 0CHOBBI celekunm» 9 kiaace (68 yaca)
1. Monexkynapnas 6uonozusn. (20 uacoes)

OcHOBHBIE BEXH PA3BUTHS MOJICKYJISIPHOM OHMOJIOTHH.

HyxnennoBsie kuciotel. OCHOBHBIE TPUHITUIIBI CTpoeHus. [IpakTudeckas padbota
«Beigenenne JIHK wu3 Oamana». Ilpaktmueckas pabora «Mogmens JIHK-opuramm.
[Ipaktuueckass pabora «Ompeznenenue kadectBa mnpenapatoB JHK ¢ mnomormibto
criekTpooToMeTpun» (IIpu HATUYUU 000PYOBAHUS).

Marpuunble cuHTE3bl. Perumkanus — OCHOBa KJIETOYHOro nesieHus. [IpuHuumns
perukanuu. [IpakTudeckas padora «PermkaTuBHas MalldHa (UTpa-IAeMOHCTPAIUS)».
[Tpaktruueckas pabora «I1LP (Mmoxens ammudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHeHus B crpoennu JIHK. [Ipuniumnsl penaparumu.

Tpanckpunuus. [Ipaktuueckas padora «Cusaa npoMoTopay.



I'enetnueckuit xkox. IlpakTudeckas pabota «PemieHue 3amay Ha TeHETUUYECKUH
Koz Tpaucmsus. [Ipaktuyeckas padora «DoaauHr GEnKOBY.

Opranuzanuss reHoma BHPYCOB [IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JICVCTBHS.

Opranu3zaius reHOMa OakTepuit AHTHOAKTEepUaIbHBIC npenaparsl.
HccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTCHTHBIX OaKTepHiy
Opranuzanusi reHomMa 3ykapuoT ['eHomHOe pemaktupoBanue. [IpakTuyeckas paborta
«PaboTa B coBpeMeHHBIX reHeTHueckux 0azax manHbiX. [IpoBenenue In silico ananusza

HOCHCHOB&TCHLHOCTeﬁ I'CHOB».

2. Monexynapuovie ochoswl cenemuru (20 uacos)
IIpenmer reneruku. KpaTkas ucTtopusi pa3BUTUA  NPEJICTABICHUS O

HACJIEICTBEHHOCTH.

OT reHa K Ipu3HaKy: Kak packpacuTb kota. Yto Ttakoe npusHak? IIyTs OT reHa no
npuszHaka. Myranun. Aumenu. ['eTepo3urorsl M TrOMO3UTOTHL. J[OMHUHAaHTHBIE U
peueccuBHble amenu. PoneBas wurpa  «Aimenw». HMccienoBaTenbCKUA — MPOEKT
MyTtareHnHbie (GaKTOpBHI.

['ensl cTpoar opraHus3Mm. BkiroueHue W BBIKIIOYEHUE OOJBIIOr0 HabOpa IEHOB.
Kak kneTku noHMMaroT, Kakue TeHbl JOJDKHbI paborath. PoneBas urpa «Cynpba
KJeTkn». ['enbl-nepexntoyareny. [Ipakrnueckoe 3a1anne « AITOpUTMBI IS KIIETOK.

JIuCKpeTHOE HacCJEeI0BaHWE NPU3HAKOB. 3aKOHbI MeHJens: OAWH T€H - OJIUH
npu3Hak. Cxema CKpeluBaHMs. 3aKOH €IUHO00pa3usi TMOpHUIOB NEPBOrO MOKOJIEHUS.
[TpakTnueckoe 3amanue «EamHOOOpa3ne MepBOro MOKOJEHUS». 3aKOH pacIIeTICHUs
IIpU3HaKa BO BTOPOM IOKojeHuu. [IpakTudeckoe 3ananue «PaciienieHue Bo BTOPOM
nokoJieHum». MlccnenoBarennbCkuil MpOeKT «3akoHbl ['. MeHiens B SKCIEpUMEHTE.

3akoHbl MeHzens: HECKOJbKO TE€HOB - HECKOJIbKO MPU3HAKOB. JurudpuaHoe
ckpemBanue. HezaBucumoe pacxoxxaeHne xpoMocoMm. IIpakTuueckoe 3anaHue
«Pemetka [lenneray. CrerieHHOE HacIeI0BaHNUE.

B3aumopeiicTBrue reHoB. AJuienbHOe U HeauienbHoe. [Ipaktudeckoe 3ansitue

«B3anmoencTBHs reHOB (MOJIETUPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»
Onpenenenue nona. [lonossie xpoMocombl. Camilbl U caMku. BiusHue ¢akTopos
OKpYXKaromen cpeapl. XpOMOCOMHOE ompeaeiaeHue mnoJa. [lojioBbie XPOMOCOMBL.



[lpaktuyeckoe 3amanune «HacnenoBanume, cuemieHHoe ¢ nonom». IlpoGiema
JOTIOJIHUTENIBHOU X-XpPOMOCOMBI Y KEHIIMH. TPEXIBETHBIEC KOLIKHU.

3. Monekynapusie ocHogbl ceiekuyuu (28 uacoes)
['ensl B monynsamnusix: Bearukoe papHoBecue. [lomymsaius. YacToThl BCTpedaeMOCTH

npu3Haka u aywiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananue «HacToTbl
ajyieneil, TreHOTHMNoB H  (eHoTUnoB». MccienoBarenbCKuii MPOEKT «AHAIN3
TeHETHYECKOW CTPYKTYpPhI MOIMYJISIIIMU (Ha OCHOBE 3aKkoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTb, MHUTpanusi U BeiOOp cynpyra. dakTopsl,
KOTOpbIE BBIBOJAAT TMOMYJSILIUIO M3 paBHOBecus Xapnu-BaitnOepra. YucineHHocTh
nomymsuun. PoneBas wurpa «Oddekr ocHoBarens». PoneBas wurpa «9ddext
OyTBUIOYHOTO TopJblmKay. Jpeld renoB. Myramuu. HecnyualiHoe CcKpeluBaHue.
HNzonsaims.

[lonynsauuu  MEHSIIOTCSA:  €CTECTBEHHbIM  OTOOp. MexaHu3Mm  JIeHCTBHS
€CTeCTBEHHOT0 0TOOpa. JIBrmxymuii otoop. PoneBas urpa « EctecTBeHHBIN 0TOODY.

MopaudukanronHas VU3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
Mou(UKaIIMOHHOW U3MEeHUMBOCTH. MccnenoBarenbckue paboTsl «MoaudukanuoHHas
M3MEHYMBOCTh PACTEHUM B IIPEENIAX BAIIETO MECTA JKUTEIbCTBAY.

HacnenoBanue KONMMYECTBEHHBIX MpPU3HAKOB. KoJMuecTBEHHBIE NPHU3HAKU.
CpenoBas u3MeHUMBOCTh Ipu3Haka. Koapduuuent nacnenyemoctu npusHaka. OTBET
Ha oTOOp. [louck reHOB KOJMYECTBEHHBIX MPU3HAKOB. OIHOHYKJIEOTHUIHBIE BAPUAHTHI

re’oB. JIHK-uur. I1oJJHOreHOMHBIN aHAJIM3 aCCOLUALIMHI.

«Omb1» Han reHomoM. IloctreHomuast spa. OOparHasi reHeTuka. «OMUKCHBIEY
uccnenoBanus. [Iporeom, Mmeraboaom. [IpakTudeckoe 3aanne « ATpOHOMBIY.

JlomecTukaiys W IEHTPhl M'eHETHYECKOTO pasHooOpasms. Ilouckm pacreHuit c
«XOPOIIMMMY TPpHU3HAKAMU I dYesoBeKa. L[eHTpbl TeHETHYECKOro pa3zHooOpasusl.
Huxomnait iBanoBuu BasunoB. Cenekius. KomOuHanmonHast 1 ruOpuHas CeIeKIusl.
I'erepo3uc. IlpakTthueckoe 3amanue «l'oMoJiorMdeckue psIbl  HACJIEACTBCHHOM
W3MEHUYHUBOCTH.

CoxpaHUTh U U3YUYUTh T'€HBI, YTOOBI MEHSThL OyayIiee. Kak mpaBUJIbHO XpaHUTh

redbl.  Koyleknuu  reHeTHYeckux  pecypcoB  pacTeHuid. Ilpaktukym  u/wiu
WCCIIENOBATENLCKUN MPOEKT «MeToapl KyJIbTUBUPOBAHUS in Vitro UIsi COXpaHEHHUS

TeHETUYECKUX PECYPCOB PACTEHUN U JJI1 YCKOPEHHON CEJEKIIMM.



['eneTnueckue NEHTpPHl B HAIIEW CTpaHe. [J1€ 3aHUMAKOTCS TEHETUKOM U

FC€HOMUKOM AJIs1 HYK] CEJIBCKOT'O XO3SMCTBA.

AHHUPYEMBIE PE3YJIbTATBI OCBOEHHS KYPCA BHEYPOUHOM
JAEATEJBHOCTHU

3aHgaTHs B paMKax ImporpaMmbl HAITPABJICHBLI HA oOecrieueHmne JOCTHIKCHUA
IOIKOJIbHUKAMM CJIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX

00pa3oBaTeIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE Pe3yJIbTATHI:

B cgepe epascoanckoco eocnumamnus: TOTOBHOCTb K KOHCTPYKTUBHOMU
COBMECTHOM JIE€SITENBHOCTH IIPHU BHIITOJIHEHUHU UCCIIEIOBAHHUI U TPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOTIOMOIIIH.

B cgepe nampuomuueckoco eocnumanus: OTHOIIEHHE K OMOJIOTMH Kak K Ba)KHOU
COCTaBISIIONIEN KYJIbTYpbl, TOPJIOCTh 3a BKJIAJlI POCCUHWCKUX M COBETCKUX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgbepe dyxoeno-npaecmeeﬂﬁoeo socnumaHus. TOTOBHOCTh OLICHHUBATh IMOBCACHUC U
IIOCTYIIKK C IIO3HMIOMK HPABCTBCHHBIX HOPM MW HOPM 3KOJIOT NYECKOM KYJIbTYPBI;
IIOHUMAHHUC 3HAYMMOCTHU HPABCTBCHHOI'O ACIICKTAa ACATCIIBHOCTH YCJIOBCKA B MCIUIINHC

1 OMOJIOTHH.
B cgepe scmemuuecxkoeo ocnumanus: TOHUMaHUuE PO OMOIOTHH B (DOPMUPOBAHHUH
ACTETUYECKOUN KYJIbTYPhl TUIHOCTH.

B cgepe qusuueckoco eocnumanus, @dopmuposanus KyIbmypsl 300p08bsi U
IMOYUOHANTLHO20 O1a20NOAY4UsA.; OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKAa Ha 370pOBBIM 00pa3 IKU3HM (340POBOEC MHUTaHWE, COOIIOJCHUE
TUTUCHUYECKUX TIPaBWJI M HOPM, COQJIAaHCUPOBAHHBIM PEKHUM 3aHITHH W OTIbIXA,
perynsapHas Guznyeckas akTUBHOCTD); OCO3HAHHUE TTOCIICICTBUA U HEMPUSITHE BPETHBIX
npuBbIUEK (YIOTpeOJeHUE aJKoTois, HAPKOTUKOB, KypeHue) U UHBIX (opM Bpena yis
(GU3MYECKOTO M TICUXUYECKOTO 3/I0pOBbs; COOMOJEHNE MpaBuil 0€30MacHOCTH, B TOM
YHUCJIe HaBBIKM OE30MMacHOTO TOBEICHUS B TMPUPOTHON cperae; cHOopMUPOBAHHOCTH

HaBBIKa pe(I)HeI(CI/II/I, YIpaBJICHUC COOCTBEHHBIM OMOIMOHAJIBHBIM COCTOSHHUCM.

B cpepe mpyoosozo 6ocnumanus: akTUBHOE y4acTHE B PELICHUU MPAKTHUECKUX 3a]a4
(B pamMKax CceMbH, IIKOJbI, TOPOJa, Kpas) OHOJOTHYECKOM U HKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQEeCcCUid, CBA3AHHBIX C

OHOJIOTHEN.



B cgepe sxonocuueckoco socnumanus: OpUeHTAlUsl Ha MpPUMEHEHUE OMOJIOTUYECKUX
3HAHMM TpU peleHWH 3a7ad B 00JIaCTH  OKpY’Kalollled Cpelbl; OCO3HAHHE
HKOJIOTUYECKUX MPOOJIEM U MyTEeH WX PEIeHHs]; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM

ACATCIBHOCTH AKOJIOTHUECKOM HAITpaBJICHHOCTH.

B cgepe nonumanus yemnocmu HaAyuHO20 NO3HAHUA! OPUEHTALUs HA
COBPEMEHHYIO CHUCTEMY HAay4HbIX MPEICTaBICHUN 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS3SX YEJIOBEKA C IPUPOJHOM M COLMAIBHOM Cpenow;
MOHMMAaHUE POJM OUOJIOTMYECKON HayKd B (POPMHUPOBAHUU HAYYHOT'O MHUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, MHTEpPECAa K OHMOJOTrMYECKON HayKe, HAaBBIKOB
UCCJIEI0BATEIBCKON JEATENBHOCTH.

B cgepe aoanmayuu x usmensowumcs ycro8usamM COYUANbHOU U NPUPOOHOU Cpeobl:
aJleKBaTHasl OLIEHKA U3MEHSIOUINXCS YCIIOBUM; IPUHATHE pellIeHNs (MHIUBUAYAIbHOE, B
IpylnIe) B M3MEHSAIOIIMXCA YCIOBUSX Ha OCHOBAaHMM aHalau3a OMOJIOrMYECKOU
uHboOpMalluy; IJAHUPOBAHUE AEHCTBUM B HOBOW CHUTyalluM Ha OCHOBAaHWUU 3HAHWUN
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvnuvimu yueonviMu no3sHasamenbHbIMu 0eucmeusmu.

ba3oBrle Jjornyeckue n1enCcTBUS:

* BBIABIAThP M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA OWOJOTHYCCKUX
00BEKTOB (SIBJICHUIN);

* yCTaHABJIMBATh CYIIECTBEHHBIA TMpPHU3HAK KJIACCU(PUKAIMK OHUOJIOTHUYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS Jisi OOOOIIEHUS U CpaBHEHUS,

KPUTEPUU POBOJUMOI0 aHAJIN3A;

* ¢ y4€TOM NIPEIJIOKEHHONW OMOJIOrMYECKO 3aJlauil BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS] B paccMaTpUBaeMbIX (akTax W HaONIOACHMSX; Mpeiaratb

KPUTEPHUH JIJI BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPECUHIA;
* BBIABIATH JePUIUTHEI HHGOPMAIUM, ITAHHBIX, HEOOXOJMMBIX JUIS PEIICHHS
IMOCTABJICHHOM 3aJ1a4H;

* BBIIBIIATH TNPUYMHHO-CIEACTBEHHbIE CBSI3M MPU HM3YYCHUH OHOJIOTHYECKUX
SABJICHUM W TIPOLIECCOB; JEJIaThb BBIBOABI C HCIOJIB30BAHUEM JENYKTUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHU N0 aHalIoruu, GopMyInpoBaTh
TUITOTE3BI O B3aUMOCBS3AX;

*  CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelleHHus] y4eOHOM OMOJIOrMYecKOr 3a1adyu
(cpaBHUBATh HECKOJILKO BapUaHTOB PEIICHUS, BEIOMPATh HAOOJIee TOAXO NN

C YU4E€TOM CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).



bazoBbIe HCCIEIOBATENBLCKUE ACHMCTBUS:

HCIIOJIBb30BaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'H)CKI/Iﬁ HHCTPYMCHT ITIO3HAHUA,

dbopMynrpoBaTh BOMPOCH], (UKCUPYIONMIUE pa3phbiB MEXKIYy pealbHBIM U
KEJIATEIbHBIM COCTOSTHUEM CUTYaIlMU, OOBEKTa, 1 CAMOCTOSITEIBHO

YCTaHaBJIMBATh UCKOMOE U JTAHHOE;
dbopmupoBaTh  ruUnOTe3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJIUTH MO  CAMOCTOSATEIBHO  COCTABICHHOMY IUIaHy  HAOJIOJCHHUE,
HECJIOKHBIM  OMOJIOTUYECKHIM HKCHEPUMEHT, HEOOIBIIOE UCCIEAOBAHUE IO

YCTaHOBJICHHIO 0COOEHHOCTEH OMoIornueckoro o0bekTa (mpoiecca) n3yueHus,
MPUYMHHO-CJICICTBEHHBIX CBA3CH M 3aBUCHUMOCTEH OMOJOTHMYECKUX OOBEKTOB
MEXTy CO0OI;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAIMIO, MOJIYYEHHYIO B
X0J1€ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMynupoBaTh O0OOOIIEHHUS] W BBIBOJBI 1O pe3yJibTaTaM
MPOBEIEHHOTO0 HAOJIIOCHUS, DKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OIIEHKH

JIOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJOB U 0000IIECHUI;

IMPOTrHO3HUPOBATH BO3MOKHOC z[anLHeﬁmee Pa3BUTHC OMOJIOTMYECKUX IIponccCoB
" UX IIOCJICACTBHA B AHAJIOTHYHBIX WJIM CXOJHBIX CUTyallUAX, 4 TAKIKC BbIABUI'aTh

IMPCAITOJIOKCHHA 00 nx Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanueii:

MPUMEHSTH Pa3INYHbIE METO/bl, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE U 0TOOPE
Ouonornueckod HHPOPMAIUM WJIA JAaHHBIX U3 HMCTOYHUKOB C YYETOM

MPEeI0)KEHHOM yueOHOM OMOIOTUYECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATH, CUCTEMATU3UPOBATH M  WHTEPIPETHPOBATH
OMOJIOTHYECKYI0 HH(POPMAIIUIO PA3IMYHBIX BUJIOB U (DOPM MPECTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPKAAIOIINE UM OMPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUI0) B PA3TUYHBIX MH(HOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpEACTaBICHUS UHPOpMaLUU
U WUTIOCTPUPOBATH pEIIAEMbIE 33/1aud HECJIOKHBIMH CXEMaMH, JuarpaMmmamu,

WHOU TpadUKOi U UX KOMOMHAIUSMU;
OIICHUBATh HANEKHOCTH OHOJIOTMYECKOW WHGOpPMAIMM 10  KPUTEPHSIM,
IPEII0KEHHBIM YUHUTEIEM WM CPOPMYITHPOBAHHBIM CaMOCTOSATEILHO;

3alIOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTHYECKYIO HH(OPMALIHIO.



B cghepe osnaoenusn ynusepcanvruvimu yueOHbIMU KOMMYHUKAMUBHBIMU OSUCMBUAMU

OOuienue:

BOCIPUHUMATh U (OPMYIHUPOBATH CYKIEHUS, BBIpAXXKAaTh SMOIIMH B TMPOIECCE
BBIIIOJIHEHHSI IPAKTHYECKUX U J1a00OpaTOpPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3pPEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacmo3HaBaTh HEBepOaJdbHBIE CpPEICTBA OOIICHWS, TIMOHMMATh 3HAYCHHE
COLIMAJBbHBIX 3HAKOB, 3HaTh M pacClo3HaBaTh TPEANOCHUIKH KOH(INKTHBIX

CUTYallMi U cMsITYaTh KOH(MIUKTHI, BECTU IEPETOBOPHI;
MIOHUMATh HAaMEPEHUs [JPYTrux, MPOSIBIATH YBAXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyTupoBaTh CBOM BO3PAKECHHUS;

B XO0AC AuaJjiora W/ M AUCKYCCHH 3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY)K,Z[a€MOI>'I
OMOJIOTUYECKOM TEMBbI M BBICKA3bIBATh HACHU, HANCJIICHHBIC Ha PCUICHUC

OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JIHAJIOTA,
0OHapYXKUBaTh PA3IUYHUS U CXOJACTBO MO3UIINIA;

nyOJIMYHO TIPEACTABIATH PE3YNbTaThl BBIMOJHEHHOTO OHOJIOTHYECKOTO OIIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

CaMOCTOATCIIBHO BLI6HpaTB (bOpMaT BBICTYIIZICHU:A C y‘-IéTOM 3aJa4 IIPC3CHTAllUU
H 0COOEHHOCTEH aAyJUTOprun WM B COOTBCTCTBHMU C HHUM COCTABJIAITb YCTHBIC H

IMNCBMCHHBIC TCKCTBI C UCITIOJIB30BAHUCM HILIFOCTPATHUBHBIX MATCPHUAIIOB.

CoBMecTHAas IeITENLHOCTH (COTPYIHUYECTBO):

MOHUMAaTh W WCIOJB30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaTbHOM
paboOThl MPU PEIICHHH KOHKPETHOW OMOJIOrMYEeCcKON MpoOsieMbl, 00OCHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHSI TPYMIIOBBIX (DOPM B3aUMOJCUCTBUS TIPH PEIICHUN

MOCTaBJICHHOW y4eOHOM 3a1auu;

MPUHUMATH LI€Jb COBMECTHOM AESTENbHOCTH, KOJUIEKTUBHO CTPOUTD JIEUCTBHSI IO
€€ NOCTH)KEHHUIO: pacIpeleNsiTh pOJIM, JOrOBapUBAThHCS, OOCYKAaTh MpoLecC U

pe3yJbTaT COBMECTHOM pabOTHI;
yMeTh 0000IIaTh MHEHHUSI HECKOJIbKUX JIIOJIel, MPOSBIATh TOTOBHOCTH
PYKOBOJUTD, BBINOJHATH MOPYUYCHUS, TOTUUHAITHCS,

IUTAHUPOBATh OpPraHU3alliI0 COBMECTHOM paboOThI, OMpEAeNATh CBOI POJb (C
Y4ETOM TPEANOUYTCHUII U BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacnpeAensaTh 3aaud MEXAYy 4WICHAMH KOMAaH/[Ibl, Y4aCTBOBAaTh B TPYIIOBBIX

dbopmax padoTsl (00CYXA€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);



BBIITIOJIHATH CBOKO 4YaCTb pa6OTBI, AOCTUTATh Ka4YCCTBCHHOIO pPCE3yJibTaTa II0
CBOCMY HaAIIPABJICHUIO U KOOPJAUHHUPOBATH CBOU I[eﬁCTBHH C ApyTIruMHr 4JICHaMU
KOMAaH/JBbI,

OLICHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOMMA NOPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  C(OPMYIHPOBAaHHBIM  yYaCTHHUKAMH  B3aWMOJICUCTBUS;
CpPaBHUBATH PE3YJIBTATHI C UCXOAHOM 33aa4eil M BKJIAJ KAKJIOTO YJIEHA KOMaHIbI
B JIOCTIDKEHUE PE3yNbTaTOB, Pa3AeiisiTh cepy OTBETCTBEHHOCTH W MPOSIBIATH
TOTOBHOCTB K MPEAOCTABIECHUIO OTYETA MEpE] TPYIION;

OBJIAJETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHMKATHBHBIX JEHCTBUHM, KOTOpas
o0OecnieunBaeT CPOPMUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB U 3MOLMOHAIBHOTO

HHTCJIJICKTA IIKOJIBbHHUKOB.

B cghepe osnaoenusn ynusepcanvnuvimu yueOHbiMU pe2yisimueHblMU OetUcCmEUIMU:

CaMOODFaHI/II’)aHI/I}II

BBISIBJIATh MPOOJEMBI JUIsl PEHICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
UCIOJIb3Ys ONOJIOTMYECKUE 3HAHUS;

OPMEHTUPOBATBCA B PA3IMYHBIX  MOAXOAAX  IPUHATHS  PEUICHUU
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATHE PELLIEHUN TPYIIION);

CaMOCTOSITENIFHO COCTAaBJISITh AalNTOPUTM pEIICHUs 3anaddl (WM ero 4YacTh),
BBIOMpATh CIOCOO pelieHus Yy4eOHOMW OHOJOTHYECKOM 3ajauu ¢ y4E€ToM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IpeiaracMble BapUaHThI PEILICHUM;

COCTaBJISITh IUIAH JEWCTBHM (IJIaH pealn3alid HaMEYEeHHOro alirOpuTMa
pelieHus), KOpPeKTUpPOBaTh MNPEIJIOKEHHBI QJITOPUTM € YYETOM TOJYyYEHHS

HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3y4aeMOM OHOJIOTHYECKOM O0BEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb (pediaekcus):

BJIAJICTh CIIOCOOAMHU CAaMOKOHTPOJIS, CAMOMOTHUBAIINU U PEIICKCHN;

JaBaTh aJIcKBaTHYIO OIIEHKY CHTYAIIMH M TIPEJIarath IjiaH € N3MCHECHUS;
YYHUTBIBATh KOHTEKCT U MPEJABHUICTh TPYIHOCTH, KOTOPHIE MOT'YT BOZHHKHYTh IPH
pereHnn  yd4eOHOW OMOJIOTMUECKOW 3a/ayd, aJanTUpOBaTh PEIICHHE K

MCHAIOINMCA O6CTO$ITCJ'H)CTB3M;

OOBSICHATH IMPUYHHBbI JOCTHKCHUSA (HCJIOCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIbHOCTH,
AaBaTb OILCHKY HpI/IO6peTéHHOMy OIBITY, YMCTb HaXOAWTb IIO3UTHBHOC B

MIPOU30LIEAIIEN CUTyal1H;



®* BHOCUTb KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX O6CTOHTCJ’IBCTB,
HU3MCHHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/I6OI(, BO3HHUKIITNX TPYI[HOCTGI\/'I;

¢ OLCHHUBATb COOTBCTCTBUC PE3yJibTaTa LOCIIN U YCIIOBHAM.

OMONNOHAJILHBIA MHTEIUIEKT:

¢ pasianydyaTrb, HA3bIBATb W YIIPABJIATH COOCTBEHHBIMH OMOIIMSMHU M OMOIMAMH
APYIux;
¢ BbBIABJIATL U aHAJIM3UPOBATH ITPUYHHBI 3MOHPII>1;

* CTaBHUTh ceOS Ha MECTO APyroro 4cCjyiIOBCKa, IMOHUMATb MOTHUBBI U HAMCPCHUA

IPyroro;

*  PEryJaupoBaTh Coco0O BHIPAKEHUS IMOIIUA.

* [lpunstue ceds u Apyrux;

* OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;

* Mpu3HaBaTh CBOE MPABO HA OIIMOKY U TAKOE K€ MPaBO JPYyroro;
* OTKPBITOCTb C€0€ U IPYTUM;

* 0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYJISITUBHBIX JEHCTBUNA, KOTOpPAs
oOecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3ULIMS JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTH (YyINpaBieHUs cOOO,

CaMOJIMCIUIUIUHBI, YCTOMYUBOTO MTOBEICHMUS).

IIpeamMeTHbIe pe3yabTaTbl OCBOCHUS NMporpaMmMel B
MO3HaBaTeNbHOU (MHTEIJIEKTyalbHOM) cdepe:

— MPUOOPETEHUE OMbITA MCIOIB30BAHMS METOJOB OMOJIOTMUECKOW HAYKH C IEJbI0
M3y4YeHHsS] OMOJOTHUYECKUX OOBEKTOB, SBJICHHH M IPOICCCOB: HAOIIOJCHHUE, OMHCAaHUE,
MPOBEICHUE HECIIOKHBIX OMOJIOTHUYECKUX OIMBITOB U KCIEPUMEHTOB, B TOM YHUCIE C
UCIIOJIb30BAHUEM  QHAJIOTOBBIX M IUMPOBBIX  OMOJOTUYECKUX  MPUOOPOB |
WHCTPYMCHTOB;

— (hopMHUpOBaHHE YMEHUS WHTECTPHPOBATH OMOJIOTHUECKHE 3HAHUS CO 3HAHUSIMH W3
JIpYruX y4eOHbIX MpeAaMeToB ((PU3MKH, XUMUH, Teorpaduu, UCTOPUH, 0OIIECTBO3HAHUS
UT. 1.);

— (QopmupoBaHuEe YMEHUM peliaTh yueOHbIE 3a7a4l OMOJIOTMYECKOTO COJIepIKaHUSI,
BBISBIIATH ~ NPUYMHHO-CJICACTBCHHBIC  CBS3W,  IPOBOJWTH  KA4YEeCTBCHHBIC U

KOJIMICCTBCHHBIC PACUYCTHI, JICJIaTh BBIBOJAbBI HA OCHOBAHUM IIOJIYYCHHBIX PE3YJIbTATOB,



— QopMupoBaHUE yMEHHUS IUIAHHPOBATh Y4EOHOE MCCIEIOBaHWE WIIM MPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHOM 1enu: (OpMyIUpOBaTh NPOOIEMY, TUTIOTE3Y U CTaBUTh
3a/layd MCCIIEIOBaHUsA, BBIOMpATh AJE€KBATHO MOCTABJICHHOW LETHM METOJIbl, JenaTh

BBIBOJBI I10 PE3yJIbTaTaM HCCICAOBAHUA NIIN HpOGKTHOﬁ ACATCIIBHOCTH,

- QopmupoBaHWe  HWHTEpeca K  yIrAOyOJeHWIO  OHMONOTHMYECKHX  3HAHHH
(mpennpoduiibHas MOATOTOBKA U MPpodeCcCHOoHANbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHHT

KaK Ipo(HUIILHOTO MpeAMETa Ha CTYTIEHU CPEAHET0 MOJHOTO 00pa3oBaHus s Oy IylIe
npoecCUOHaNbHON JIeITeNIbHOCTH, B 00JacTH OWOJIOTMHM, MEIUIMHBI, SKOJOTHUH,

IICUXOJIOTUH, BCTCPUHAPHUH, CCIIbCKOTO XOBHﬁCTBa;

— BIAQJCHHE HaBbIKaMH pPabOTBl ¢ HHPOpPMAIMEH EeCTEeCTBEHHO-HAYYHOTO
collep KaHus, TIPEACTABICHHON B pa3HOW (GopMe (B BHIIEC TEKCTAa, TAOJIMYHBIX JTAHHBIX,
cxeM, TrpaduKoB, AMarpaMM, MOJENEH, HW300paKEHUI), KPUTUYECKOTOo aHalln3a

HH(pOpMAINK U OIICHKH €€ JIOCTOBEPHOCTH;

— YMEHHE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JPYTHX Y4eOHBIX
MPEIMETOB; UHTEpEC K yriayOJIeHUI0 OMOJIOTMYECKUX 3HAHUNU U BBIOOPY OMOJIOTMM Kak
npodUILHOTO TpeAMEeTa Ha YPOBHE CpeAaHero ooOiiero oOpa3zoBaHus M Oymyinen
npoeCCUOHAIBHOW  JIESITEILHOCTH B 00JIACTH  OMOJIOTHMH, MEAUIMHBI, HKOJOTUH,
BETEPUHAPHUH, CEIIbCKOTO XO3SCTBA, MHUIIEBOM MPOMBIILIEHHOCTH, TICUXOJIOTHH,
HCKYCCTBA, CIIOPTA - UMETh YCTKHE MPEICTABICHUS O MATEPHATMCTUICCKON CYIIHOCTH
TEHOMOB JKUBBIX OPTAaHU3MOB U PETYJISINIO UX PaOOTHI;

— 3HAaHWE OCHOBHBIX (PAKTOPOB OKpPY’KAIOUIEH CpENbl, BIMSIONIUX HA pPa3BUTHE U

CYIIIECTBOBAHME JKMBBIX OPTAHU3MOB, aIaNTalui K haKTopam OKpYKaroleh Cpebl;

— 3HaHHE OCHOBHBIX MOAXO0JI0B OMOTEXHOJOIMH, UCIIOIb30BAHUS €€ TOCTHKEHUHN B
COBPEMEHHOMW KU3HU YEJIIOBEKA, OCOOCHHOCTH UCIOJIb30BAHUS )KMBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYXK]| YEJIOBEKA;

— 3HAHHME OCHOBHBIX MOJIXOJOB CEJIEKIIMU U OMOTEXHOJIOTUU KYJIbTYPHBIX PacTeHUH,
XapaKTEepU30BaTh  IEHETUYECKU  MOAU(DUIMPOBAHHBIE  PACTEHHUs, OMNEPUPOBATH
NOHATUSAMHU, THOpUAM3aLUs, OTAAJEHHAs TUOpUIU3ALMs, HMCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopMallusi, MyTareHe3, TeHeTHUECKOe PEIAKTUPOBAHMUE;

— TIOHMMAaHHE€ MOJEKYISPHbIX MEXaHU3MOB pEAJIM3aUUM  HACIEACTBEHHOU
uHbOpMallMul W yMEHHE CBOOOJHO  OMEpPUpPOBaTh OCHOBHBIMH  HOHATHUAMHU
MOJICKYJIIPHOMI OHOJIOTMM U €€ COBPEMEHHBIX HAaNpaBICHHUHM — TE€HOMUKH,

METareHOMUKH, TPOTEOMUKHU;



— 3HAaHUE OCHOBHBIX 3a00JICBaHUM YCJIOBCKA, MCXaHU3MOB HUX PA3BUTHA, criocobax

X JUArHOCTHUKHU U JICUCHU A,

— (¢opMHUpOBaHNE YMEHHUS WCIIOJIH30BATh MOHATUWHBINA ammapaT ¥ CUMBOJUYECKUAN
S3BIK TCHETHKH, TPAMOTHOE TPUMEHECHHWE HAyYHBIX TEPMHHOB, TOHSATHUN, TEOPHH,
3aKOHOB IS OOBSCHEHHS HAOJIOJAaeMbIX OHMOJIOTHYSCKUX OOBEKTOB, SBIICHHU U
MPOLIECCOB, TO3BOJISIIONINX 3aJIOKUTh (PYHIAMEHT HAyYyHOTO MHUpPOBO33peHus. B
IIEHHOCTHO-OPHEHTAIIMOHHOM cdepe:

— 3HaHWE, YTO TMPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJISIPHOW OMOJIOTHH

MO3BOJISIET YCIEUIHO pellaTh TaKhue 3JI000/IHEBHbIE NPOOJIEMBbI, KaK OXpaHa

OKPY)KaIOIHCﬁ Cpeabl, COXpaHCHUC 3A0POBbA YCIIOBCKA, KOHTPOJb U BOCCTAHOBJICHUC

SKOCHUCTCM.

TEMATHUYECKOE IINTAHUPOBAHUE

Monayab «buorexnosorus» 7 kiaaccol (34 yacon)

Temsr OCHOBHOE COfiep/KaHue JHeATeIbHOCTH
IIKOJIbHUKOB
Tema 1. [TonsiTue GMOTEXHONOTHH. 3aueM [Tpaktrueckas pabora
Brotexnomorusi | GC€/TOBEKY OHMOTEXHOIOTHH, B 4YeM UX | «[IpuMepbl IpHMEHEHHMS!
(tw CHITC30M, OCHOBIHE GHOODLEKTH | cgumron » neo
‘ 00BEKTOB B TBOEH
OMOTEXHOJIOTHH: KUSHIDY.
IPOMBIIICHHbIE

MUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMoKaTaIM3aTOPHI.

ChIpbe 1151 OMOCHHTE3a U OLIEHKA €r0
ounosiornyecko eHHoCTH. OCHOBHBIE
WMCTOYHUKH YTJIepoja, a30Ta,
dbocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €70
npeaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIe BKITFOYAIOIINX
OMOCTUMYIISITOPBI U IPYTHUE DIIEMEHTHI
YIPABJICHHS M ONITUMHU3AITIT
MpoIIECCOB OMocuHTE3a. MeTo bl
ONTUMH3AINY TTUTATEIHHBIX CPE/I.




Tema 2.
MukpoouoJiorus
(3 4)

[TonoxeHue NpoKapuoTOB B CUCTEME
OpPraHUYECKOTO MHpA.

Crtpoenue 6akTepuanbHON KIETKH.
Knaccudukanus 6aktepuil.
Mopddonorus 6akrepuii. [IpocTtsie u
CJIOHBIE METOIbl OKpPAITMBAHUS
Oaktepuii. ®U3noNOrUs OaKTEPHil:
MUTaHue, AbIXaHUe, pOCT U
pa3MHOXXEHUE. 3HAKOMCTBO C
JIOMEHOM Apxeun
(9KCTPEeMOPUIBHOCTD,
OCOOCHHOCTH CTPOSHHUSI KJIETKH).
MOoJI0YHOKHCIIOE U CHUPTOBOE
oposxenue. dotorpodHbie U
XeMOTpO(]HBIC OAKTEPHUH.
Kunernueckoe onncanue
npoliecca pocta
MHUKPOOPTaHU3MOB.
DKCNOHEHIHATbHASI MOAEIb POCTA.
Kuneruka rudenu
MHKPOOPTaHNU3MOB.

[laTorennsie OakTepuu. YymnHas
najoyka U YepHasi CMepTh,
0O0TYJIU3M, CTOJIOHSK, TyOepKyJies.
Hcropust 60pbObI C
OaKTeprabHBIMU UH(DEKITUAMH.
Bolina 6eCKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OaKTEpUil.
MexaHu3Mbl IEUCTBUMN
aHTUOMOTHUKOB. MEXKIIETOUHAS
KOMMYHUKAIUS OaKTEPHil.
UyBCTBO KBOpyMa.

[Tpumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3A MPOTYKTOB
MHKpOOpranusMamu. bakrepuu,
KOTOpBIE MOTYT pa3jaraTh
TJIACTHK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoUAIN
pPacTeHUN ¢ MUKPOOpPraHU3MamMu

[IpakTuka.
JlaGoparopHas paboTa
«DuxcupoBaHHbIE
npernapaTsl OaKTepuil.
Onpenenenne Gopmbl
MPEIJIOKEHHBIX KYJIbTYP
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI POCTOM
METO/]T OKPACKI.
JlabopaTopHas pabota
«Omnpenenenue Tuna
KJIETOYHOM CTEHKU
METOJIOM OKpalIuBaHUs
no ['pamy» (pu
HAJIM4YUU PEAKTUBOB).
JlabopaTtopHas pabota
«IIpurorosienue
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaKTEpHil».
JlaGoparopHas pabdoTa
«IToceB cMmbIBa ¢ pyk Ha
yamku [letpn».
JlabopaTopHas pabora
«Bplaenenue yncTon
KyJbTYpbl OaKTEpUH.
Meton pa3BeneHui.
MeTo1 UCTOIIAIOIIETO
HITPUXA.
JlabopaTtopHas pabora
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJICJICHHON YMCTOU
KYJIbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, (hopma
OaxTepwii, TUII
KJIETOYHOUW CTEHKUY.
JlaGoparopHas paboTa
«CpaBHeHue pocta
MHKpPOOpPTaHU3MOB Ha
qaike 6e3 u ¢
n00aBJIEeHUS




AHTHOHOTHKOB).
HccnenoBaTenabckas
pabora «Ilomck
MUKPOOPTaHU3MOB
001a1ar0IIMX
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBaTenabckas
pabota «BriaeneHue
MOJIOYHOKHCIIBIX
OakTepuid,
HCCJIEJOBaHHE UX
AKTHUBHOCTI.
HccnenoBarenbckas
pabota «Beiaenenue
OaKTepuil MOJE3HBIX JJIsI
pacTEHUI.

Tema 3.

JYKAPHOTHYECKHU
€ OpraHu3Mbl B
OMOTEeXHOJIOIr MU
(m1ecHeBBIE
rpuoObI, APOKKH,

BOA0POCIH) (6 1)

[1necHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKU aKTUBHBIX BEIIIECTB
OO611ast xapaKTepUCTHKA JPOHKKEH
caxapomuiietoB. Mcropus
WCITIOJIb30BAHUS JPOAOKEH B
TPaJANIIMOHHON OMOTEXHOJIOTHH.
TeXHOIOTHY BUHOICHS U
XJIe00TICUCHMS, CTICTIHATN3UPOBAHHBIE
pachl apoxckei. Merabonusm
JIPOKIKEH.

Peakrust cnupToBOTO OpOKEHUS.
[ToryyeHne BTOpUYHBIX META0OJIUTOB
B JIpoxokax. [[poxoku kak
npoayteHTsl OuotoruiuB. [lomydenne
I[EJIEBBIX OEIKOB B JPOXKKAX.
Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOKEHUS y TPOXKKEH,
3HAYCHUE N3YUYEHUS MUTO3a U
IIUTOKWHE3a JIJIs1 ONTHMH3AIAN
MPOIIECCOB KYJIbTUBUPOBAHUS
JPOXKKEBBIX MMITAMMOB, TOHUMAaHUS
MIPUYHH ITaTOTCHHOCTH JAPOAOKCH H
rpu0OB, MMOMCKA MUIIICHEH
GyHTUIIIOB U pa3pabOTKU HOBBIX
JICKapCTBEHHBIX MpEINapaToB.

Bonopocnu — nepCcrieKTuBHbIN
O0OBEKT JJ1s1 MPOU3BOCTBA OeKa U

JlaGoparopHas pabdoTa
«IToncuer kneTok
TPOAKEN B KaMepe
['opsieBay.
JlabopaTopHas pabora
«OO0HapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOKEHHUS: ITUIOBOTO
CIUPTa U YTIEKUCIIOTO
razay.

JlabopaTtophas pabota
«HaOmonenue
Pa3MHOXKEHUS
JPOYKIKEBBIX KICTOKY.
[Tpaktrueckas paborta
«Ilomyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTrueckas pabora

«OCHOBHBIE BU/IbI KBaca
1 UX XapaKTEePHUCTUKA»

«poxxu n
MOJIOYHOKHCIIBIE
OaxTepuw,
MIPUMEHSIEMBIE J1JIS




yIJICBOIOB. bBuoTexHoIornyeckue
METOJTbI OYUCTKH TBEPBIX, KHUJIKHX
OTXOJIOB ¥ Ta3000pa3HBIX OTXOJIOB
pon3BoACTB. CTOYHBIC BOJIBI.
CxeMbl OUHCTKHA. BHOPUITBTPEI,
a’pPOTEHKH, METAaHTCHKU, OKCUTCHKH.
AKTHBHBIN WJI U BXOSIINAE B HETO
MHUKPOOpraHu3Mel. Vcrosp3oBanne
BOJIOPOCJICH B OYHUCTKE CTOYHBIX BO/I.

IIPOU3BOJICTBA KBACAY.
[IpakTrnueckas pabdora
«CpaBHUTEIBHBIM
aHaJIU3 Pa3BUTHS
JPOXOKEN B a3pOOHBIX U
AHA’POOHBIX YCIOBUAXY.
[IpakTrueckas padora
«MeTtobl OLIEHKHN
CBOWCTB
XJIeOOTEeKapHbIX
npoxcokeit. OcoOeHHOCTH
IPUMEHEHUS
IIPECCOBAHHBIX,
CYILIEHBIX U UHCTAHTHBIX
TPOAKEN.
Uccnenosarensckas
paborta «Bnusiue
(U3UKO-XUMHUUECKUX
(baKkTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOMN
npoayKiuu (KBac,
kedup, chIp, XJ1ed u
Tp.)».
Uccnenosarensckas
pabota «BnusiHue
(U3UKO-XUMHUUECKUX
(bakTOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.

HacaeacrBennas
uHopmauus (4

1)

HacnencTBeHHOCTh M N3MEHYHUBOCTD —
OCHOBHBIC CBOMCTBA KHUBBIX
opranu3MoB. I3meHunBOCTh. Buibl
U3MEHYUBOCTb.

I'en —MarepuanpHbI HOCUTETD
HACJIEICTBEHHOCTU U U3MEHYMUBOCTH.
HyknenHoBbIE KUCIIOTHI.
Jlokanuzamusa reHeTHYeCKOro
Marepuana B kierke. JleneHue
knetok. Perukanusa JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOM OUOJIOTHUH.
Tpanckpunuus. Tpancnsuus.

MyTtauuu.

[IpakTuueckas pabora
«MoaudukalmoHHast
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJIHOTO
JepeBa)».
[TpakTuueckas pabora
«I"eH — mHCTpYKIHMS MO
cOopKke KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[TpakTrueckas pabora
«Myrauus Ha
oyTepopoe (mroboit
00BEKT U3 MPEeabITyIIeH
paboThI, IIe U3BMEHEHNE




WHCTPYKITUH TIPUBEICT K
U3MEHCHHIO BHEIITHETO
BHJIa 00BEKTA)Y.

Tema 5.

BupycoJorus (3

)

[lonoxeHue BUPyCOB B CUCTEME
oprannueckoro mupa. Ctpykrypa u
XUMHYECKUI COCTAaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus BupycoB. Bupycsr -
BO30YAUTENN NH(DEKIUOHHBIX
6omne3Heli. OHKOBUPYCHI.
bakrepuodaru: crpoeHue, CBOKWCTBA,
IPUMEHEHUE.

Bbuonornueckue MmeTo 161 60pHOBI C
BHUpYyCaMH.

[IpocmoTtp
JOKYMEHTAJIbHOTO
buapMa 0 BUpycax.
[IpakTnueckas padoTa.

«Meton pa3BeECHHUIN».

[Tpaktrueckas padora.
«TutpoBanue
OakTeprodaron.

Tema 6. 'ennas

OCHOBBI TEHHON UHKEHEPUHU.

[IpakTuueckas pabora

HHKEHEPHUs H Bekropa. Cneundudeckue pepMeHTh! | « DHIOHYKIICA3bI
OHOTEXHOJIOr MK O0aktepuii. buoTexHomoruu pectpukiuu (pabora ¢
(4 ) MPOAYKIMU OCNKOB B OaKTEpUAIbHBIX | HYKICOTHIHBIMU
KyJIbTypax. /JlocTrKeHUsI TeHHOM II0CJIENOBATCIIBHOCTAMHU
WHXEHEPUHN U OMOTEXHOJIOTHH. Ha Oymare)».
CRISPR/Cas — cuctema [TpakTideckas padota
a/JIalITUBHOTO UMMYHUTETa OakTepuil | «[ eHHBIC HOKHUIIBI -
u apxeil. [MO. Mertoas! nosryuenust | CRISPR/Cas
I'MO. (MozmenupoBaHUE Ha
oymare)». Urpa-
nucKyccus: «Beirpaii
I'PAHT Ha CO3JaHUE
['MOp».
Tema 7. JlomMecTukanust OCHOBHBIX JoMamIHuX | JInckyccus
BHOTEXHOJIOTHH B | )KHBOTHBIX; COBPEMEHHBIE «/loMecTukanys, Bce a1
’KHBOTHOBOJCTBE | DKCIIEPUMEHTHI 10 JOMECTUKALIUU pacTeHUA U ’KUBOTHBIC,
(5 u) ’KUBOTHBIX (JIMCHLIA, HOPKA U JIP. — KOTOPBIC KUBYT PAJOM C

AKCTIEPUMEHTHI HAYYHOU IIKOJIbI
akageMuka bensera). CoBpeMeHHbIC

YeJIOBEKOM UM
OIOMAIITHUBAIOTCA?
MOHO I CUMTaTh




METO/IbI B )KHUBOTHOBO/ICTBE:
TpaHCIUTAHTAIHs YMOPHOHOB,
XHUMEpHBIC KUBOTHBIE,
KJIOHUPOBAHHE.

OcHoBHBIE 00JIC3HH KUBOTHBIX U
POJIb TATOTEHHBIX MUKPOOPTAHU3MOB
Y TIapa3uTOB B Pa3BUTHUH 3a00JIeBaHU
JIOMAIITHUX KUBOTHBIX U OCHOBHBIX
Mepax 60pbObI ¢ HUMU; POJIb
MOJIE3HBIX MUKPOCHMOHOHTOB B
OpraHu3Me KUBOTHBIX.
[TonoxxurenpHOE U TOOOYHOE
(oTpHULIaTENIBHOE) BO3ICHCTBUM
aHTUOMOTHUKOB Ha OPTaHMU3M B XOJI€
JICUCHUs KUBOTHBIX; IS U 3a]]a91
BeTepuHapuu. buorexnonorus
KOPMOBBIX ITPENapaToB.

TapakaHa
0JIOMaITHEHHBIM
KUBOTHBIM?».
[IpakTrnueckas pabdora
«Metouka
KJIOHUPOBAHMUSI
(MOJenMpoBaHUE Ha
oymare).

[IpakTrnueckas padora
«CocTaBieHue palyuoHa
MUTaHUS KUBOTHOTO,
pacyeT pacxoJI0B Ha
COJIEpKAHUEY.
Hccnenosarenbckas
pabota «O1eHka
KauecTBa MOJIOYHOM
MPOTYKITAN.

Tema 8.
buorexHosioruu B
pacTeHueBOACTBE

(7)

OCHOBHBIE METO/IbI CEIEKIINH.
['mopunuzanus. opmer otdopa.
OCHOBHbBIE HANPABJIEHUS CEJICKIINU:
YIYYLIEHHE YPOKAMHOCTH,
YCTOMYMBOCTU K OMOTHYECKUM U
abMOTHYECKUM (PaKTOpaM.
OCHOBHBIE MOJXO0/IbI CEJEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, ' ubpuauzamus,
oTIajgeHHasi THOpUIN3aIus,
HMCKYCCTBEHHBIH 0TOOD, TETEPO3KC,
TpaHchopmalysi, MyTareHes,
TF€HETUYECKOE PEaKTUPOBAHUE).
Uctopus cenekiuu B Poccuu u mupe,
HCTOPUS Pa3BUTHUS BAXKHEHIITUX
COPTOB KYJIbTYPHBIX PACTEHUH.

Kak denoBek moxer
MoauduIupoBarh pactenus? ['eHHas
WH)XEHepHUsl pacTeHui: Uto takoe
reHeTUYecKas MHKEHEPUs paCTCHUM.
Tpancrennslie pacteHust. MeTobl
nonyueHusi. O6pa3zoBaHUE OMyXOJIeH y
pacteHuii. ArpobakTepuaibHast
tpancopmarus: Ti-rmma3smuasl. ['eHbr
T-JTHK. MonekynsspHOr€HETUUECKHE
MEXaHU3MbI TPAHC(OPMAIIHH.

[Tpaktrueckas pabora
«BpIpammBaeM ropox.
Kak nposectn
CKpEIIMBaHUE Y
ropoxay.
[IpakTuueckas padbota
«["eHOMHBIEC HOKHUITBI
(MoaenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabota «BpIpamyBanue
pacTeHui B IpoOUPKE»
(MOHO
BOCTIOJI30BAThCS
pe3ynbTaTaMmu
TIPEABITYIITAX
HKCIEPUMEHTOB 110
COCTaBJICHUIO
MUTATENFHBIX PACTBOPOB
JIJIs1 pacTeHUM).




['eneTnueckoe peakTUPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTHKEHHSI TEHETUYECKOTO
peaaKTUPOBAHUS PACTEHUI.
EcTb 11 x%u3Hb B ipooupke?
buorexHoMOTHS KYJIBTYPHBIX
paCTECHUH.

TemaTHuyecKoe NVIAHUPOBAHUE BHCYPOUHOM JAeATEIbHOCTH

«0MoTEeXHOJOrus» 7 Ki1acc

Ne i/ | HaumeHoBaHue TeM, pa3aenos Komnuecr
BO 4acoB
bBuoTexHoJI0THs: POLIIOE U HACTOSIIIEE
1 3apokJeHue, CTAHOBJICHUE U Pa3BUTHE OMOTEXHOJIOTUH. 1
Omnpenenenue noHITUA «OuoTexHonorus». Llenu u 3amaun
OMOTEXHOJIOTHH, €€ Pe3yJIbTaThl U HAIPaBJICHUS.
2 Cucrema Ouonornueckux Hayk. CBA3b COBPEMEHHOM 1
OMOTEXHOJIOTHH C PA3IUYHBIMU 007acTIMHU HayK. OCHOBHBIE
paszensbl.
3 Mertonbl uccnenoBanus B Onotexnojaoruu. O00opy1oBaHue. 1
4 MHUKpPOCKOIIBI — OCHOBHOW HHCTPYMEHT HCCIIEIOBAHUS B 1
OMOTEXHOJIOTMH (CBETOBBIE, JIEKTPOHHBIE, 30HAOBbIE U T.II.)
5 Meroanka paboThl ¢ MUKPOCKOIIOM. 1
6 OOBEKThl OMOTEXHONOTMU: OAKTEPUM KHUIIEUYHON MAJIOUKH, 1
nekapckue apoxoku. [lutaTenbHble cpeabl: IpOCThIE,
oOoraiiecHHEIe, CII0KHBIC.
7 Ilpakmuuecxas paboma Nel VI3y4ueHue mieCHEBbIX TPUOOB 1
(Oenas 1 cuzas MIECeHb).
8 llpaxmuueckas paboma Ne2 N3yueHne NPOAKEBBIX KIETOK. 1




Kinerounasi nvH:xeHepus

Ponp xjeTOYHOM TEOpHMM B CTAHOBJIECHUU W PA3BUTHHU
ounorexHosnorud. CoBpeMEHHbIE HAIIPaBJICHUS U METOJbI
KJIETOYHOM MH)KCHEPUHU.

10

CrtpoeHue npo- U 3yKapuOTUYECKUX KIIETOK, UX CXOACTBO U
pazinune. KneTtounble KyabTypbl 3YKapUOTHYECKUX KIETOK
BBICIIMX OpraHu3MoB. CIOCOOHOCTD KJIETOK K U3MEHEHUIO.

11

Ilpakmuuecxas paboma Ne3 Ctpoenne OakTepruaaIbHOM,
PACTUTEIBHON U AKUBOTHOM KIIETKH.

12

OTiinune HEKJIETOUHBIX (POPM KHU3HU OT KIETOUHBIX
opranu3moB. Bupycel u 6akreprodarmu.

13

Krnerounass vH>xeHepusi U COXpaHEHHE OMOpa3HOO00Opasus.
DTUYECKUE ACTIEKThI KIIOHUPOBAHUS.

14

IIpakmuueckas paboma Ne4 VI3yueHue noCTOSHHOTO
npenapara «KieTku KpoBmw»

15

llpaxmuueckas paboma Ne5 N3roToBlIeHUE BPEMEHHOTO
npenapata «PacTutenbHas KIETKa.

I'ennas HHKCHEPUA

16

Mertobl TeHHOU HHX)eHepuH. Poiib MOJIeKyIsSipHOM OMOJIOTHH B
T€HHOM MH)KEeHEepUH. bruosnornyeckue nojmmepsl —
HYKJIEMHOBBIE KUCJIOTBHI.

17

Uctopusa otkpertusa monekynsl JHK, cTtpoenue u ypoBHH
opranuzauuu mosiekyisl JIHK.

18

Brrsicuenue ponu monekys JJHK kak MmarepuanbHbIX
HOCHUTEJIEN HACIIEICTBEHHOCTH.

19

lIpaxmuuecxkue paboma Ne5 V3ydeHue CTpOEHUS MOJIEKYJIbI
JTHK.

20

PubonykiennoBsie kucinoTel (PHK).

21-22

buocuntes 6enka. Ponb 0€TKOB B HYKJICOTTPOTEUTHBIX
KOMIUTIEKCaXx.

23

I'eneTnyeckuy anmnapar npo- U 3yKapuoT, BUPYCOB U
6akrepuodaros. EcTecTBeHHOE TIEpEHECEHHE TEHETUIECKOM
MHGOPMAITUHU OT OJJHOTO OpTraHU3Ma K JPYyTroMy:
TpaHchopmalys U TPAHCTYKIHS.

24

KoncTpynpoBanue KIETOK ¢ M3MEHEHHOU
HACJIEICTBEHHOCTBIO.




25-26

CtpoeHue omnepoHa: MPOMOTOp, OMEpPaTop, CTPYKTYpPHbBIE
T€HbI, TEPMHUHATOP.

27 BexTops! 11 paboThI B KJIETKaX BBICIIMX OPTaHU3MOB.
CoOmroienre 6€30macHOCTH MPH paboTe TeHHBIX HHKEHEPOB C
MaTOT€HHBIMU OPTaHU3MaMH.

BuorexHosorus Ha ciry:xkoe y Jioaei

28 buortexnonorusa B Meauiuse. M3roropiaeHye BakIuH
OMOTEXHOJIOITMYECKUMHU METOIaMHU.

29 AHTHTENIA 1 UMMYHOJIEITPECCAHTBHI.

30 [Tonyuenne uHTEp(HEPOHOB, UX 3HAYEHHE JUIsl OPraHu3Ma
YelioBeKa M KUBOTHBIX. JleueHHe HacieICTBEHHBIX
3a00JIeBaHUI YeJIOBEKa.

31 TpaHcreHHbIE pacTeHHUs.

32 TpaHcreHHbIE )KUBOTHBIE.

33 IIpakmuueckas paboma Ne7 1luieBble NPOAYKTHI U 310POBbE
YeloBeKa.

34 MopanbHO-3THYECKHE TPOOJIEeMbl U3MEHEHUSI T'€HETUYECKOU

IIPUPOJBI YEIOBEKA. BHOTEXHOIOTMYECKNI POTHO3 HA
Oynyiee.
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