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COJAEP)KAHUE

IHosicHuTeIbHAA 3aNIMCKA

AKTyaJIbHOCTh U HA3HaYECHHUE TPOTPAMMBI

BapuanTel peanuzanuu nporpammbl U (OpMBbI TPOBENEHHS 3aHATHN
B3anMocCBs3b ¢ IpOorpaMmon BOCIIMTaHUS

OcobenHoctu paboTHI Mearora 1o nporpamme

Copep:xaHue Kypca BHEYPOUHOIi JeATeIbHOCTH

Monynb «Kak >kMBOTHBIE M pACTEHUS TPUCTIOCAOIUBAIOTCS (IBOIIOIIMOHHAS SKOJIOTHU)

5-6 kimaccer (34 gaca)

Monynp «OCHOBBI pacTeHHueBOACTBa» 7-8 kiacchl (34 yacoB)

Monyns «buotexHonoruu» 7-8 kinaccel (34 vaca)

Monyne «MonekynspHble OCHOBBI ¢usuonoruu u (apmakonorun» 9 kmacc (68 dacoB)
Monyinbs «MoseKysipHbIe OCHOBBI cesiekiui» 9 kiace (68 dacos)

IlnanupyemMble pe3yibTaThl 0CBOCHHS KyPCa BHEYPOYHOM JeSITeJIbHOCTH
JluyHOCTHBIE  pe3ynbTaThI

MeranpeameTHeie

pesyibTatel  IIpeamerHbie

pe3yabTaThl

TemaTHuyeckoe NJIAHUPOBAHNE
Monynb «Kak >KMBOTHBIE M pACTEHUS TPUCTIOCAOIUBAIOTCS» (IBOIIOIIMOHHAS SKOJIOTHS)

5-6 knaccer (34 gaca)

Monynbs «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (34udacos)

Monaynb «buorexnomorun» 7-8 kinaccel (344acoB)

Monyns «MonekynsapHble OCHOBBI (u3uoioruu u (papmakonorun» 9 kmacc (68 vacos)
Monynb «MonekynsipHble OCHOBBI cenekim» 9 kiace (68 yacos)



IHOACHUTEJIBHASA 3AIIMCKA

AKTYaJlbHOCTh M Ha3Ha4YeHHe nporpamMmsl. [Iporpamma pa3paboTaHa B COOTBETCTBUU
¢ TpeboBaHusAMH DeseparibHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO
obmiero o0pa3oBaHMs, OPUEHTHPOBAaHA Ha OOecleYeHUEe HMHIMBHUIYaJIbHBIX MOTpeOHOCTEH
o0yJaromuxcss ¥ HampaBleHa Ha JOCTIDKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IporpaMMbl  OCHOBHOTO  OO0IIero oOpa3oBaHUS C y4eTOM BBIOOpa  Y4aCTHHUKAMH
00pa3oBaTEeNbHBIX OTHOIICHUH KYpCOB BHEYPOYHOM JESATEIBHOCTH. OITO IMO3BOJSET
o0ecreynTh eMHCTBO 00s13aTeNnbHbIX TpeboBanuii ®I'OCBO BceM MPOCTPAHCTBE IIKOJIBHOTO
00pa3oBaHMs: HE TOJIBKO Ha YPOKE, HO U 32 €r0 MpeaesiaMH.

AKTyabHOCTh peau3allii JaHHOH IporpamMmbl OOYCIIOBJIIEHA CaMOM OCOOEHHOCTBIO
IIPOEKTHO-UCCIIEAOBATENbCKON  JEATEIIBHOCTH. JTa  JAEATEIBHOCTb JIEKUT B OCHOBE
MO3HABATEIBFHOTO WHTEpeca peOeHKa, SBISIETCS 3aJIOTOM YMEHHS IUIAHHPOBATh JIIOOBIE
JNEUCTBUSL M BAXKHBIM YCJIOBHEM YCIEIIHOW peanu3anuu wujae. JroOble u3MeHeHus
COBPEMEHHOIr0 OOIIECTBA CBSI3aHbl C MPOEKTAMU U HCCIIEIOBAaHUSAMHU — B HayKe, TBOPUECTBE,
OuszHece, OOIIECTBEHHON KHM3HH. [l03TOMY BaXHBIM DIIEMEHTOM pPAa3BUTHS JIMYHOCTH
o0yyarolerocs sBisieTcss GOPMHUPOBAHNE OCHOBHBIX HaBBIKOB IPOEKTHO- UCCIIE0BATENIBLCKOM
JEATEIBHOCTH.

IIporpammoii mpegycMoTpeHo (popMupoBaHHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS
3HaHUM, a TaKKe M IPAKTUUYECKOTrO0 OMNbITa paboThl ¢ J1a0OpaTOpPHBIM O000pPYIOBaHUEM,
OBJIAJICHHME [pPUEMaMM  HCCIIEIOBATENbCKOM  J€ATEIbHOCTH. MeTonbl  OpraHu3alnuu
o0pa3oBaTeNbHOW W HAYYHO-HCCIICOBATEIBCKON  JESATEIBHOCTH  NPEIYCMAaTPHUBAIOT
¢dopmupoBaHre y O0OydYalONIMXCS HECTAaHJAPTHOTO TBOPYECKOTO MBINUICHUS, CBOOOJIBI
CaMOBBIPAKEHUS U MHIUBUIYaJIbHOCTU CYKICHUI.

Jnsg mnonHoro ydera moTpeOHOCTEH ydaluxcs B IpOrpaMMe  HCHOJIb3YEeTCs
Qg QepeHIIMPOBaHHBIN MOIXO, YTO CTUMYJIMPYET y4alllerocs K yBEeIUYEHHIO MOTPEOHOCTH B
VWHIVBUAYAJIBHON, MHTEJUIEKTYaJIbHON U TO3HABATEIbHON JEATENBHOCTH U PA3BUTHIO HAy4HO-
HCCIIeIOBAaTENbCKUX HaBbIKOB. IIporpamMma craHeT BOCTpeOOBaHHOI B TMEpBYIO oOuepeib
LIKOJIBHUKAMM, KOTOPBIE HMEIOT CTOMKUI HHTEPEC U COOTBETCTBYIOLIYIO MOTHBALUIO K
M3Y4YEHHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKJIA,ECTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B nonpoctkoBoM Bo3pacTe yyamiuecs MposiBISIIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM MK
MHOM oO0jacTu 3HAaHUM, HAyYHOM HANpPABIEHUU WU TNPO(PECCHOHAIBHON JEeSTEIbHOCTH.
Takum oOpa3zom mnpoucxoauT (HOpMHUpPOBAHHME I[IO3HABATENbHOM U NpOo¢ecCHOHATbHON
COCTABJISIOLIECH JTMYHOCTH, IOMOTaeT yJaleMycsl B OnpeeieHuH Oy IyIero >KU3HEHHOTO IMyTH
U B ImpodeccHOHATBHOM BBIOOpEe ToOcie OKOH4YaHMs ImKoidbl. IlogoGHoOro pozaa
3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKEJIaHUE IIKOJIbHHMKA K TIO3HAHMIO HOBOTO,
pacuIMpeHnio U yriyOJeHHI0 COOTBETCTBYIOUINX 3HAHUH,

MOJIYYEHUIO HOBBIX B TOM YHUCJIE MPAKTUUYECKUX HABBIKOB, a TAK)K€ MOTUBUPYET ydalllerocsl Ha
poOpHUEHTAITHIO.

[IporpaMmMa HareneHa Ha MOMOIIbL PEOEHKY B OCBOGHHM OCHOB OpraHU3alluu |
OCYIIECTBIEHUSI COOCTBEHHOH MPOEKTHO-UCCIEAOBATENbCKON AESITETbHOCTH, a TaKXkKe B
MPUOOPETEeHUH HEOOXOAMMOTO OMbITa JUIisi paboThl HAJ WHIUBUAYATbHBIM HCCIIEOBAHHEM
unu  npoektoMm. [IporpaMMa TOMOXET IIKOJRHUKY B Ooyiee TIyOOKOM HW3y4YeHUU
WHTEPECYIOMIeH ero oOJacTH ECTECTBEHHBIX HayK, a TakKe B MPUOOPETEHHHM Ba)KHBIX
COLIMAJIbHBIX HAaBBIKOB, HEOOXOIUMBIX IJIsl MPOAYKTUBHOM coluanu3aiuv U (OopMUPOBaHUS



rpakIaHCKOW MO3UIINHN:

— HaBbIKa CaMOCTOSITEIBHOTO  PELIEHUs AaKTYaJbHbIX HCCIEAOBATEIIbCKUX WU
MPAKTUYECKUX 3aJa4, BKIIOYAIOIIETO B ce0s yMEHHE BUJETh U aHAJIU3UPOBATH MPOOIJIEMBI,
HYXXJAolHecs B PELICHUH, YMEHHUE JEeTalbHO MpOpadaThiBaTh M PEATM30BHIBATH CIOCOOBI
paboTel C HUMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO paboOTy M CaMOCTOSTEIbHO
KOHTPOJIMPOBATh CBOE MPOABHKEHUE K )KETAEMOMY pE3yibTary;

— HaBbIKa T€HEPUPOBaHMS 1 0QOPMIICHNS COOCTBEHHBIX MIEH, 00JIIeUeHHs NX BYI0OHYIO
ISl pacpocTpaHeHus: Gopmy;

— - HaBbIKa YBAXUTCJIBbHOI'0O OTHOLICHHA K YYKHUM B3IJIAJaM U UACAM, O(i)OpMJIeHHbIMB
paboTax Apyrux JrOJEH, APYTUX aBTOPOB — BIIA/ICNIbLIEB HHTEIUIEKTYyIbHOH COOCTBEHHOCTH;

— HaBBbIKa MMyOJMYHOTO BBICTYIUICHUS Tiepes OONbIION ayAuTOpUEH, apryMEeHTUPOBAHHUS
U OTCTaMBAaHMUS CBOEH TOYKH 3pEHUSA, OTBETOB HA BOIIPOCHI CBEPCTHHUKOB U B3pOCIBIX,
yOeXIeHHsI IPYyTUX B CBOEH IPaBOTE, MPOJIBUKEHUS CBOUX HUJEH;

— HaBblKa pPa0OTBI CO CHEHUATU3UPOBAHHBIMU KOMITBIOTEPHBIMH IPOTPAMMAaMH,
1ab0opaTOpPHBIM 000PYAOBaHUEM, TEXHHUYESCKUMH YCTPOHCTBAMU, OMOIMOTEYHBIMU (DOHAAMH U
UHBIMH pECypcaMH, C KOTOPBIMH MOKET OBITh CBSi3aHA MPOEKTHO- HCCIIEOBAaTEIbCKAs
JEATEIbHOCTh IIKOJIBbHUKA.

Kpome Toro, pabora MmIKONbHMKA HaJ TPOEKTOM WJIM HCCIEAOBaHUEM OyneT
CHOocOOCTBOBAThH M PA3BUTHIO €TO aJIEKBATHOM CAMOOIICHKH.

BapuanTsl peanuzanuu nporpaMmmMsl 1 GOpMbI POBeIeHUs 3aHATHIA.

JlanHas mporpamMma paccyMTaHa Ha paboOTy cO IIKOJIbHHKaMu 5-9 kiaccos. Ilemarory
Ba)KHEE aKLEHTUPOBAaTh CBOE BHMMAaHUE HE CTOJIBKO HA KauyecTBE pe3yJbTaTa IMPOeKTa WM
HCCIIEIOBAaHMsI, CKOJIBKO Ha TOM, YTOObI ydallMiics MOoJydaj 3HaHHs B TOM YHUCIIE U 4Yepes3
BBINOJIHEHUE MPAKTUYECKOrO 3aJaHus, Jelaj BBIBOJBl M YMO3AaK/IIOUEHHUS HA OCHOBAHUM
CBOETO MCCIIENOBAaHUs, YUUIICS CPAaBHUBATh €r0 PE3yJbTaThbl C TEOPETUYECKUM MATEPHAIIOM U
UCCIIEIOBAaHUSIMH JPYTUX MIKOJIBHUKOB. TakuM 00pa30M,IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-
HCCIIEIOBATENbCKON JIEATENbHOCTH U TMPUOOPETET HABBIK KPUTUYECKOTO OTHOLICHMS K
MaTepuany

[Tporpamma pa3burta Ha MOAYJH, KOTOPbIE MOTYT OBITh HCIIOJI30BAaHbI INOO YaCTUYHO,
mu6o monHocThio. Tak Momynb «Kak JKMBOTHBIE M PACTeHHUS MPUCIIOCAOTUBAIOTCS)»
(9BOJTIOLIMOHHAST DKOJIOTHSI) TPEAToNaraeTcsl Jjisi W3y4eHus B 5 wim 6 Kiacce B TeueHHE
oxHoro rojaa (34 ugaca B rom). Moayaun «OCHOBBI PACTCHHEBOJICTBA» M «BHOTEXHOIOTHS
paccunTaHbl Ha 68 4acoB M MOTYT OBITh PEaTM30BaHbI B TEUCHHUH 2-X JeT (1o 34 yaca B rox)
unu B TedueHun 1 roma (68 wacoB B rox). Bo BTopoM cirydae BO3MOXKHO MPOXOKIACHUE 000MX
Moaynei («OCHOBBIpacTEeHHEBOACTBA» B 7 UM 8 kinacce, «buotexHonorun» B 7 win 8 Kiacce).
Ananornyno moxynmu «MoJeKyaspHbIE OCHOBBI (u3moioruu W  (papMakonorum» u
«MounekynspHbIE OCHOBBI CEIEKIIUN» PACCUMTAHBI HA 68 4acoB U MOTYT OBITh pPeaTU30BaHbI B
TedeHuu 2- X jet (mo 34 yaca B ron) win B TeueHuH | roma (68 dacoB B rom). Bo Bropom
cllydae BO3MOXKHO MpPOXOoxkJaeHue oboux moayieil («MosekymnsipHble OCHOBBI CENEeKIUN» B 8
kiacce, «MoJIeKyIIpHbIe OCHOBBI (PH3U0JIOTHH U (papMakoorum» B 9 Kiacce).

MoXHO peKOMeH/IOBaTh HCMONb30BaTh Moaynu «Kak JKMBOTHbIE U pacTeHUs
npucmnocadbnuBarTcs», «OCHOBBI pacTEHUEBOICTBA», «MOIEKYISIPHbIE OCHOBBI CENIEKIIMMY B
KayecTBE HENpPEephIBHOTO 00pa3oBaTenbHOr0 Lukia (5-9 kmacc mo 1 wacy B Henenmo) JUIs
KJIACCOB arpoOMOTEXHOJIOTMYECKOM HarpaBieHHOCcTH. Moaynu «Kak KUBOTHBIC M PacTCHUS



npucnocabnuBaoTcs», «buorexHomorun» U «MoJeKylnspHblE OCHOBBI (PU3HOJOTUU U
(apmakoorum» B Ka4ecTBE HEMPEPHIBHOTO 0Opa3oBarenpHoro nukia (5-9 kimace mo 1 gacy B
HEJIENI0) /IS KJIacCOB OMOTEXHOIOTUYECKOTO HIIM MEUIIMHCKOTO HAIIPABICHHA.

B3auMocBs3p ¢ mnporpamMmmoil BocnuTaHus. I[Iporpamma Kypca BHEYPOUHOM
JESITeNbHOCTH pa3paboTaHa C Yy4eTOM PEKOMEHJAlUi MPUMEPHON MpOrpaMMBbl BOCIIUTAHUS,
YUUTBHIBAET MCHUXOJIOTO-TIEAArornueckue O0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. ITo
MO3BOJISIET HA MPAKTUKE COSAMHUTH O0YYAIOIIYI0 U BOCIIUTATENbHYIO JACSITEILHOCTD Me/larora,
OpHUEHTHPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJIbHOE€, HO M Ha HPABCTBEHHOE, COLIMAIIBHOE
pasButue pedeHka. ITo MPOSBIIAETCS:

— B IIPUOPUTETE JIMYHOCTHBIX pE3yJbTAaTOB pEAJIM3alUUd IPOrPaMMbl BHEYPOYHOU
JEATEIbHOCTH, HAIIEeIIIMX CBOE OTPAXEHUE M KOHKPETHU3ALMIO B IPUMEPHOM Iporpamme
BOCIIUTAHHS;

— B BO3MOXHOCTH KOMIUICKTOBAHUS PA3HOBO3PACTHBIX TIPYIIIl g OpraHu3anunu
HpO(i)OpHGHTaHHOHHOﬁ ACATCIIBHOCTH IIKOJIBHUKOB, BOCIHMTATCJIIBHOC 3HAUYCHUC KOTOPBIX
OTMCUYACTCA B HpHMCpHOﬁ IIporpaMme BOCIIMTAHHA,

— B UHTEPAKTUBHBIX (POpPMax 3aHATHH Ul LIKOJbHUKOB, 00ECIeYNBAIOIIUX OOJIBLIYIO UX
BOBJICYCHHOCTb B COBMECTHYIO C II€AArOroM U IPYTHMMU ACTbMU JCATEIBHOCTh U BO3MOXKHOCTD
00pa30BaHMs HA €€ OCHOBE JETCKO-B3POCIBIX OOLIHOCTEH, KJII0UeBOE 3HAUEHUE KOTOPBIX JUIS
BOCIIUTAHHUS IOJYEPKUBACTCS IPUMEPHOMIIPOrpaMMON BOCIIUTAHMS.

Oco0enHocTu padoTHl yuWTedsl MO NMporpamMme. 3ajadya y4yuTelds COCTOUT B TOM,
YTOOBl COMPOBOXKAATH IMpolecc MPOo(peCcCHOHATBLHOM OpPUEHTAIMH IIKOJIbHHUKA, PACKphIBas
MOTEHIIMAaN KaXXI0r0 Yepe3 BOBICUEHUE B MHOTOOOPA3HYIO AESITeNbHOCTh, OPraHU30BAHHYIO B
pasubix Qopmax. [Ipu 3TOM pe3ynbraTomM pabOTHl yUUTENsl B TMEPBYIO OYEPEb SBISETCS
JUYHOCTHOE pa3BUTHE Yydamerocs. JIMYHOCTHBIX pE3yJbTaTOB YYHUTENb MOXET JOCTUYb,
yBJIEKass YYEHUKA COBMECTHOW W WHTEPECHOW MM OOOMM JESTEIIbHOCTHIO, YCTAaHABIMBAsI BO
BpeMsl 3aHATUH JOOpOXKENaTeNbHYI0, MOJACPKUBAIOIIYI0 aTMochepy, HachImas 3aHATHSA
IIEHHOCTHBIM COJIEpP>KaHHEM.

[IpumepHas cxema NpoOBEAEHUS 3aHIATHI 110 TPOrpaMME:

1. OObscHEHUE TCOPECTUICCKOTO MaTCpHralia Imo TCME.

2. TloaroToBKa K OJKCHEPHMMEHTAILHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB I
IIPAKTUYECKOIO 3aHATHUS.

3. TlpoBeneHue NPaKTMYECKOTO 3aHATHS — OCHOBHAs 3a/aya OCBOEHHE METOO0JIOTHH
JTAHHOTO KCIIEPUMEHTA.

4. Tlo OKOHYaHWM MPEIIOKUTL JETAM, KOTOPHIE 3AMHTEPECOBAIMCH  JAHHBIM
HKCIEPUMEHTOM, pPa3BUTh €ro0 B HCCIEAOBATENIbCKUN NpoekT. [ljig 3Toro Heob6xoaumo
00CyIUTh 00BEKTHI, KOTOPBIE YUYEHHUK OyJIeT UCCIIeI0BATh, COCTABUTH IIAHAKCIIEPUMEHTA.

5. TloMoub yUEHHKY IPOAHATM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

OueHuth pe3ynbTaThl MPOEKTHO-MCCIEN0BATENBCKOW  JEATEIBHOCTH IIKOJIBHUKOB
MO’KHO B TpOIIeCCe 3aIIUThl UMU CBOMX Pa0bOT B paMKaX IIKOJbHOW HAay4HO- MPAaKTUYECKOM
KOH(DepeHIHH.



COJIEP)KAHUE KYPCA BHEYPOYHOU JIEATEJBbHOCTH

Moayab «Kak KHBOTHbIe M PACTEHUS] NMPHUCNOCAOIUBAKTCH» (IBOJTIOLMMOHHAS
3KoJ0rus) 5-6 kiaaccol (34 yaca)

1. Mout uccneoyem scuevie o6vexmot (6 uacos)

CBolicTBa M CTPOEHHUE KUBBIX OPTAaHU3MOB (CTPOCHHUE KIETKH). Buj, 0coOb — opraHu3m
Kak enuHas cucreMa. Apanrtanuu (mpucnocodnenus). Ilonstue romeocrasa KHMBOIO
opranuzma. CriocoObl ero mojaep:KaHusl.

[TonsTe BapuaTUBHOCTH Mpu3Haka. MccnenoBarenbckue paboTel «Bce nu (CHHUIBL,
Oenku, Oepes3bl U T.11.) OquHaKOBbIe? DOTOKBECTY.

Orpanundenust Mopdonornueckux U ¢puznonornyeckux agantauuid. [louemy opranusmsl
HE CTaHOBATCS OECKOHEYHO OOJBIIMMHU, MaJeHbKUMH, BcesaHbIM. l[IpakTuyeckas pabora
«CocTaBisieM KHUTY peKOPIOB PACTEHHM U )KUBOTHBIX HAILIETO Kpas».

2. Bauanue oxkpyycaioweii cpeovl na scuevle opzanuzmst (12 uacos)

@akTopel OKpyXaromel cpenasl (abuoruyeckwe, OHMOTHYECKHE, AaHTPOIOTCHHEIE).
[Ipumepsl  abuoTuyeckux  (aKTOpPOB,  OKA3bIBAIOIIMX  OCHOBHOE  BIUSHUE  Ha
KHU3HECATeNIbHOCTh KUBBIX OPraHU3MOB: TEeMIlepaTypa, CBET, BIAXHOCTh. [IpakTuyeckoe
3ansatue «l[Ber u Temno» (KyOWKHM JbJa B3BECUTh, MOJOXKHUTH B yamku lletpu Ha
pazHolBEeTHYIO Oymary, uepe3 30 MHUHYT B3BECUTH 3aHOBO — KTO OBICTpee pacTasi).
[IpakTuueckoe 3anstue «Yrto pactBopsiercs B Bouae» (dKcnepuMeHT <«OKuakuit nom»).
[TpakTudeckoe 3anstue «luddy3us BemecTs B Boae (pacTBOPHI)», «JIBUKEHHE pacTBOPOB IO
uBetky». [lpaktuueckoe 3ansitue «Jlen miuaBaer B Boje (aiicOepru, 3amMep3aHue BOJIOEMOB)Y.
[Ipaktuyeckoe 3anatue «Jlexm mnpu 3amep3aHuM pacmupsieTcs» (paspylleHHe KaMHs
(mouBoOOpazoBaHue), 3aMep3aHUe KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH MPUCIOCOOTIEHUS KHUBBIX OPraHU3MOB K a0MOTHYECKUM
¢aktopam. IlpucnocoOneHuss K OCHOBHBIM aOMOTMYECKMM (hakTopam: TemIeparypa,
BIQXHOCTh U cBeT. [Ipaktuueckoe 3anstHe «lllybGa» (kyOMKM nbJa 3aBEpHYTh B pa3HBbIH
Matepuai, B3BecuThb). [Ipaktuueckoe 3aHstue «IIMrMeHTH» (MOXKHO pa3/ieUTh Ha BaTMaHe
Kpacutenu u3 QuomactepoB». IlpakTuueckoe 3anaTHe «Kak )KMBOTHBIE IUIaBalOT B BOJE»
(OKCcIeprUMEeHT ¢ MUMETKOM).

HccnenoBatensckue paboThl «BrusHue cBera (Temsa, BIaKHOCTH, COCTaBa MOYBBI) HA
pacTeHus B €CTECTBEHHBIX HJIM MCKYCCTBEHHBIX YCJIOBUSIX» (Ha IOCTYITHOMMATEpHae).

3. Bzaumooeiicmeus ycuevix opzanuszmos (4 uaca)

buotndeckue ¢axtopbl. 3aKOHOMEPHOCTH PA3BUTHS MEXKBUIOBBIX B3aWMOOTHOIICHUH.
KosBomonusi (XUIIHUK-KEPTBA; MApa3UT-XO35IMH) DBOJIONUS CTPATeTHil JOOBIBAHUS THIIIH.
CouunansHocth. Bunel-cenenusl. I[lepeduens pacrenmii- Bpenurtenei. HccnemoBarenbckas
pabora «HaOmromeHus 3a B3aMMOOTHOIICHHUSM JKMBOTHBIX  TPH JOOBIBAaHHH ITHIIA
(KOpMYIIKM JJI8  TTHI, [JII TOPOJCKHUX WM CEIbCKUX JKUBOTHBIX). BeO-kamephi».
UccnenoBatenbckas pabora «PacmpocTpaneHne BUA0B- CHHAHTPOTIOB B HAIIEH MECTHOCTH.

4. Yenoeex ¢ sncusnu pacmenuii u scusomnwix? (6 uacos)

AnTponorennsie (aktopsl. [IpaBaa au, 9YTO NMEPBOOBITHBIE JIIOAU KWJIK B TapPMOHUU C
npupoaoil. OJOMalmIHMBAHME W NPUPYYECHHE JKUBOTHBIX M PACTEHHH. 3adyeM cracaTh
BBIMHUpAIOIIE BUABI, Kak 3TO AenaTh. KynbTypHble pacTeHus U uX Jukue npeaku. [Touemy
BXHO HUX COXpaHiThb. PazHooOpa3zue KyIbTypHBIX pPAaCTeHMH W HUX 3HAUYCHHE B >KU3HU
yenoBeka. KpacHas kHura Bamieit repputopun. Ocobo oxpaHsieMble TEPPUTOPUH,3aIIOBETHUKH



Poccun m mupa. Ilpaktuueckas pabora «Pa3sHooOpasue KyJIbTYpPHBIX pPACTEHHWH B BalleM
peruoHe.

HccnenoBatensckas pabora «BnusHHEe aHTpPONOTreHHBIX (PAKTOpPOB Ha pa3BUTHE
pacTeHui B ropojie/HaceIeHHOM ITYHKTE.

Dkckypceusi/mpaktudeckas padora «OOIIT B BameM peruoHe — YHHKAJIBHBIE OOBEKTHI
TIPUPOIBDY.

5. Ikonozuueckue nuwu (6 uacos)

buocdepa — ogna u3 BaxHeHmux 06omodek 3emiid. UTo Takoe «IKOJIOTUISCKUE HUIITH
1 Kak oHH (hopmupyrotcs? OopMUpOBaHUE 3HAHHUI 10 OMOPA3HOOOPA3UIO JKU3HEHHBIX (HOpM,
MOBEJCHUECKUX MPUCTIOCOOJICHUH, MOIU(PHUKAIIMOHHAS U3MEHUYUBOCTh (Ha 0a30BOM ypPOBHE).
PacTturenbHble cOOOIIECTBA U MX TUITBL. Pa3BUTHE U CMEHBI PACTUTEIILHBIX COOOILECTB.

HccnenoBaTtenbckue padoThl « DKOJOTHUECKUE HUILIM BOKPYT TeOs — onucannepakTopoB
OKpYy»Karoten cpeabl». MccnenoBarenbckue padboThl «@eHOIOTHYECKUE HAOIIOACHUS Y.

Moayib «OCHOBBI pacTEHHEBOACTBaY» /-8 Kj1acchl
BBenenne B pacTeHnEBOACTBO

Uro-Takoe pacTeHHEBOJCTBO: OCHOBHBIC (DAaKTOPHI BhIpaluBaHusi pacteHuii. Mcropus
pa3BUTHA arpoxuMudeckux 3HaHui (pabotsr M.B. Jlomonocosa, 1O. JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizesa, [1.A. Kocteruesa, [I.H. [Ipsaumaukosa u ap.). [lpaktuueckas
pabota «bouka JInbuxa.

1. Azpomexnuueckuii sxcnepumenm

[IpaBuia MOCTAaHOBKM  arpo3KCHepuMEHTOB. [locTaHOBKA  AKCIEPUMEHTOB  C
pacteHusiMi. BpIOOp TEeMBbI, COCTaBIIEHHE THUIIOTE3bl, IEIM W 3a/Jad SKCICPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUN B KOHTpoJmpyemou cpeae. KoHTposm, MOBTOPHOCTH, IIPOBEICHHE
skcriepuMmenTa. [lmanupoBanue skcnepumenTta. OIlleHKa Pe3ylbTaTOB AKCIEPUMEHTA.
UccnenoBatenbckass pabota «®DakTopbl, BIUAIOIINE HAa TMpopacTaHHe ceMsH (pocT
MIPOPOCTKOB).

OcBO€HHE TEXHOJIOTUH KPYTJIOTOJUYHOTO BBIPAIIUBAHUSI CAJITATOB M MUKPO3EIEHU
B KOHTPOJHPYEMBIX HCKYCCTBEHHBIX yclIoBHsIX. COOp yCTaHOBKH JUIS BHIPAIIMBAHUS PACTCHUN
B KOHTPOJIMPYEMBIX YCIOBHUSX.

2. Ponb Xumuueckux 31eMenmos 6 NUManu pacnenuil

Bogna. PactBop. BeITskka. AHUOHBI, KaTHOHBI, AJIEKTPONPOBOIHOCTh U pH pacTBoOpa.
Ponp XMMHYECKMX SJIE€MEHTOB B MUTAaHUM pacTeHuil. [lonmydeHne mNUTATEeNbHBIX BEUIECTB
pactenusmu. [IpakTudeckas padora «CxeMbl MUTATEIBHBIX PACTBOPOB. Pacuer 03 ymoopenuii
JUISl IATATENIbHBIX PACTBOPOBY.

Yno0peHus: opraHuveckre, MUHEpalbHble, MUKpoOHonornueckue. THUMBl TUTAHHS
pacteHuii. Bo3aymHoe W MuHepalbHOE (KOpHEBOE) MHTaHWE pacTeHwil. TpaHcHopT
MATATENBHBIX BELIECTB PACTECHUIN: BOCXOIAIIMN U HUCXOIAIIMKA TOK. BaxkHeNIme KaJluiHbIe,
docdopHble U a30THBIE YyOOOpeHHs, WX CBOWCTBA. IIpocThie W CIOXKHBIE YAOOpEHUS.
[IpakTuueckas pabora «I[IpaBuna cmemmBanus ynoopenui» [Ipaktuueckas padora «I[lutanue
PaCTEeHUI: TEXHOJIOTHS MPUTOTOBJICHHS TUTATEIBHBIX PACTBOPOB JIJISI PA3HBIX KYJIbTYP».

Poct m pasBuTme pacTeHMii: dTanbl OHTOTE€HE3a, (PAKTOPHI, BIMSIONME HA POCT
pacTeHuii: CBeT, TyCTOTa MOCaA0K, MUTaHue, cyoctpart. [Ipaktuyeckas pabota

«MOHUTOPUHT MUHEPATILHOTO MUTAHUS PACTCHUI.
Oco0eHHOCTH TIUTAHUSI PACTCHUM a30TOM. A30T W €ro 3HA4YCHHE B KU3HH PACTCHHI.



@®opMBbI a30Ta U UX MpEBpallleHue B MOYBE.

Ucrounnku dochopa mis pacrenus. 3HadeHune (ochopcoaepkamnux COSTUHCHUHA B
KJeTke. Ponb Makposprudeckux coequHeHuit pochopa B 3HEPreTHUECKOM OOMEHE.

Bnusinue kamms Ha  (QuU3MYeCKUME CBOMCTBA MPOTOIUIa3Mbl, Ha  (PEPMEHTHI
YIIEBOJOPOAHOTO OOMeHa, CUHTe3 OenkoB W 1p. Ponb kamus B mojaiepX aHUM HOHHOTO
OaslaHca B TKaHsX, B IIPOLIECCAX CAMOPETYJISALIUH.

PerynsaropHast u cTpykTypooOpa3oBareibHas pojib KaJblUsA. YdyacTue B 00pa30BaHUH
KJIETOYHOU CTEHKH, TOJICP)KAHUU CTPYKTYPhl MEMOPaH U PETYIISALUS UX TPOHUIIAEMOCTH.

3HaueHue MarHus B MeTa0onu3Me pacTeHuid. MarHuii B coctaBe Xxjopodmuiuia,
CXOJICTBO XJIOpO(UIIa U TeMOTI00MHA KaK CBUJETENLCTBO €IMHCTBA OPTaHUYECKOTO MUPA.

Cepa u ero OCHOBHBbIE COCAMHEHHMS, UX POJIb B CTPYKTYpHOM OpraHu3aluM KJIETKH,
y4acTUe B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

MuxkposnemenTsl. [IpencraBienus o pojii MUKPOIJIEMEHTOB B METa00IM3Me PaCTEHUH.
OcoOeHHOCTH TMOCTYIUIEHHSI MHKPOJIEMEHTOB B pacTeHus. CHHEprusM U aHTaroHu3M
AJIEMEHTOB ITUTAaHUS PACTCHUIA.

PactuTtenbHas OUArHOCTHKA ¥ METOABI  HMACHTU(UKANMKA HEAOCTaTKa/M30bITKA
aneMeHToB nutanud. [Ipaktuueckas padora «PacturenbHas IMarHOCTUKAY.

Uccnenosarensckas padorta «OLEHKa COCTOSIHMS KOMHATHBIX PacTeHU, pacTeHUI Ha
HIKOJILHOM TEepPPUTOPUU, YCTAHOBKA MPUYUH MATOJIOTMYECKUX COCTOSHUU (MIpHU

HaJTUYHH ).
UccnenoBarenbckas padora «OLeHKa BIUSHUS PA3JIMYHBIX 3JIEMEHTOB HA COCTOSIHUE
pacTeHuii (CocTaBiIeHHE Pa3IMUHbIX TOJIKOPMOK)».

3. Pezynamopsi pocma pacmenuil. 3auyuma pacmenui

[lonatue o perynstopax pocra pacteHuil. CTUMYIATOpbl pocTa — (PUTOrOPMOHBI
(aykcuHBI, THOOEpeNIMHbI, LUTOKMHUHBI). WHrubuTopsl pocra pacteHuil: 1. mpupopaHbie
(abcum3oBasi KHUCIIOTa M HEKOTOpble (eHONbHBIE BellecTBa (MKyMapoBas, KOpUYHasd,
CAITMIIIIOBASI K-ThI), 2. CHHTETHUECKHE (MOP(AKTUHBI, peTapJaHThI, 1e(OTHAHTHI, JECUKAHTHI,
repounuab). OUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS pacTeHuil. CoBpeMeHHbIE CIIOCOOBI
MoHuTOpHHra. llpaktnueckas pabora «DOUTOMOHUTOPHUHI W OIIEHKA COCTOSIHHMSI PacTEHH.
CoBpeMeHHbIE CTTIOCOObI MOHUTOPUHTAY.

HccnenoBatenbckas pabota «BnusHue rerepoaykCHMHa Ha IpopacTaHue (pocT Ha
pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSIX) PA3IMUHBIX PACTEHUI.

3aH_[I/ITa paCTCHI/Iﬁ oT BpeIIPITeJ'IeﬁZ OCHOBBI 61/IOMCTO,Z[8.. HpaKTI/I‘{eCKaH pa60Ta
((I/IHCCKTapI/II/II paBujia 1 YCJIIOBUS pa3BCACHUS MTOJIC3HBIX HACCKOMBIX».

4. Boonas, necuanaa u noueennas Kyibmypbl, UX RpUMEHEHUE 6 EbIPAUUEAHUU
pacmenuit. Quzuonozusn pacmenuil

Bonnas, necyaHas W TMOYBEHHAas KyJIbTypbl, MX IPUMEHEHUE B BbIPALIMBAHUHI
pactenuii. [IpoBeneHne Boabsl B KOpHE U cTebne pacTenuid. [IpakTuueckas pabora
«KopneBoe naBneHue».

Boanblii pexxuM pacTeHUil: CTpOoeHUE YCTHUIL: (PAKTOPHI, BIUSIONINE HAa UX PACKPHITHE
W 3aKpbITHE. 3HAUCHHWE MEXaHW3Ma PeryJysiid WCIapeHus Biaru pacrteHuem. [Ipaktudeckas
pabota «IIpuroroBneHue npenapara yCTbUI] METOAOM CJIECTIKA.

UccnenoBatenbckne paboTel:  «BimsHHE yCIIOBHM COAEpXaHUsS pacTeHUH Ha



KOJIMYECTBO YCTHUID.

®dOoTOCHHTE3 — YHUKAJIBHBIA Tporecc pacTeHud. TemHOBas u cBeToBas (a3bl
¢dotocunTe3a. 3HaueHue (HOTOCHHTE3a JAJISl )KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIIMOHANIbHAS MUarHOCTHKA  pacTeHUil o aKTUBHOCTH XJIOPOILTIACTOB
UccnenoBarenbckas padota «Omnpenenenue xinopodmwmia A u b, onieHka GoToCHHTETHYECKON
AKTUBHOCTH PacTEHUH U (aKTOPOB, BIUSIOUINX HA HEEY.

@DakTOpsl pOCTa paCTEHUN: BO3AYX U a’pauus. [log3eMHOe IbIXaHHE paCTEHUIN: COCTaB
NOYBEHHOTO BO3AyXa, Ta3000MeH. ['a3000MeH mpu OECIOYBEHHOM  BBIPAIIMBAHUU.
[TpakTuaeckast padora «Aspamus, CO2 u O2. Jlpixanue pactenumii». Ilpaktuueckas padbota
«/IpIxaHue pacTeHHIl: OlIeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHUNUH TIII0JIOBY.

UccnenoBatensckue  paboTel:  «BausHMe  crmoco0a  BeIpaliMBaHus — (CocTaBa
MUTATENLHON CMECH, CXEMbl BHECEHHS) HA POCT U Pa3BUTHUS PA3IUYHBIX PACTCHUID

Kynomypuuie pacmenusn. Coepemennvie acnekmul ceiekyuu

Kak uenoBek cran ucnosnp3oBath pacteHus? CBs3b pa3BUTHS LUBUIN3ALUHU YEJIOBEKA U
oJioMallHUBaHusA pacteHuid. JJomectukanus. Juckyccusa «Jlomectukanus, Bce U pacTeHUs U
KUBOTHBIE, KOTOPBIE KUBYT PAJOM C YEJIOBEKOM MM OJOMAIIHUBAIOTCS? MOXHO M CUUTATH
TapakaHa 0J0MaIlIHEHHBIM HUBOTHBIM 7

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOICTBAa JKUBBIX OPraHU3MOB.
W3menunBocth. Buasl u3menuuBocth. Ilpaktuueckas pabora «MoaudukanoHHas
W3MEHYHUBOCTb (JIUCTbSI, UTOJIKU C OJHOT'O JIEPEBA)».

['en — MaTepuanbHBI HOCUTENb HACIEICTBEHHOCTH U M3MEHUMBOCTH. HykienHoBble
KUCIOTHI. JIokanu3anusi FeHeTUYeCKOro MaTepuaia B kierke. [lenenue kiertok. Permnukanus
JIHK. OcHoBHast norma mojekyispHod Ouosioruu. Tpanckpunuus. Tpancnsauug. Myrtanuu.
[IpakTnueckass pabora «I'eH — WUHCTPYKIMUS 1O cOOpke KIeTkH (Ha Oucepe win
KoHCTpyKTOpe)». IlpakTnueckas pabora «Myrtauus Ha OyrepOposae (Jto0oi 0O0BEKT WH3
npeabIayIeid paboTel, I/ie U3MEHEHHe UHCTPYKLUU NPUBEAET K U3MEHEHHIO BHEUIHETO BUIA
00BEKTa)».

D¢ ekt OyTHUIOUHOTO TOpJbIIIKa U FeHeTHYecKoe pazHooOpasue. Uto Takoe renOaHk?
3aueM COXpaHSATh TEHETHYECKHE pecypchl pacTeHuil? (OCHOBHBIE CHOCOOBI COXpaHEHUS
TeHETHYECKUX PECYpPCOB pacTeHui (ex situ u in Situ).

3nauenue pabor H.M. BaBunoBa. 3akoH TOMOJIOTMYECKUX PsoB. LleHTpsI
IIPOUCXOXACHUS KylabTypHbIX pacteHuil H.M1. Basunosa u I1.M. JKykoBckoro.IIpaktnueckas
pabota no rpynnaMm «OTKy/Aa Ha HAalIMX CTOJax (PYKThI/OBOLIH/31aKkW». OCHOBHBIE METObI
cenekiuu. 'mbpuanzanus. @opmsl 0T60pa. OCHOBHBIE HANPABICHUS CEJIEKLUU: YIydlIeHHE
YPOXKaHOCTH, YCTOMYMBOCTH K OMOTHYECKMM U abuotudyeckuM Qaxrtopam. ITpakruyeckas
pabora «BripamuBaem ropox. Kak mposectu
CKpEILMBAHUE Yy TOPOXay.

Ecte 1mm xu3Hp B  mpobupke? bBHOTEXHONIOTHS  KYJIBTYpHBIX  PacTCHH.
HccnenoBatensckass  pabota  «BbIpammBaHue  pacTeHHH B mpoOupke»  (MOXKHO
BOCIIOJIb30BAaTbCS  pe3yJIbTaTaMu  MPEABIAYHIMX  OKCIHEPUMEHTOB IO  COCTaBIIEHUIO
MUTATENbHBIX PACTBOPOB AJIsL PACTEHU ).

Kak yenoBek MoxxeT MoOAuGHUIMPOBATh pacTeHus? ['eHeTHyeckoe pedakTHpOBAaHUE.
CoBpeMEHHbBIE TOAXOABl M JOCTH)KEHHS T'€HETHMYECKOTO pPEJAKTUPOBAHUSA PACTEHHM.
[IpakTuyeckas paboTta «l'eHOMHBIE HOXHUIIBI (MoaenupoBaHue paboTel cuctembl CRISP-

Cas).



5. Pacmumenvnas npooykyus.

Hangzemusie u monzemuble opranbl pactenuil. [loOer u BuIou3MeHeHHBIH mo0er
pacrenuii. CriocoObl pa3MHOKEHUSI PAaCTCHUH.

[TonsTre o xayecTBe MPOIYKTOB MuTaHus. [IpobieMbl KOHKYpEHIIMU OT€YECTBEHHBIX
MPOAYKTOB MHTAaHUS C WMIOPTHBIMU. JIOTMCTHKA JIOCTaBKM U CPEACTBA COXPAHCHHUS
npoayktoB nutanus. [Ipaktudeckas padota «lIpenensno nomycrumsie konuentpanuu (I11K)
Y METOJIbI KOHTPOJISI 0€30MaCHOCTH PACTUTEIBHBIX TPOAYKTOB MTUTAHUS.

Mukpo3eneHb: I0JIE3HOCTh M TexHoiorus. HMcecnenoBatenbckass padora «OleHka
KauecTBa BBIPAIIEHHON MHUKPO3eTIeHI» (JINOO CBOS, TMOO U3 Mara3uHa).

Xumudeckuil ananu3 npoaykuuu. OcHoBbl crnekTpodoToMerpun. lloreHrmomerpus.
Xpomartorpadus. Ilpaktuueckas pabota «MeToabl OIEHKM KadyecTBa pPacTUTEIbHOU
MPOAYKIMK: XPAaHCHHE W COXPAHHOCTh THUTATEIBHBIX BEMIECTBY (IO JAOCTYITHOMY
000pYyIOBaHUIO).

UccnenoBarenbckass pabora «Ompenenenne ButamuHa C MeTogoM 0oOpaTHOTO
TUTPOBAHUSA B IJIO/IaX HA Pa3HOM CpPOKe (CriocoOe) XpaHeHUsD.

Monyan «buorexHosiorus» 7-8 kiaaccoi (34 yacoB)
1. Buomexnonozus

[TonsiTE OMOTEXHONOIMH. 3a4EM YEJIOBEKY OMOTEXHOJIOTUH, B YEM UX MPEUMYILECTBO
nepel XUMUYeCKUM CHHTE30M. OCHOBHBIE OHOOOBEKTHI OMOTEXHOJOTHU: MPOMBIIICHHBIC
MUKPOOPTaHU3MbI, KJIETKM W TKaHU PACTCHMI, KMBOTHBIX M 4YelIOBEKa, OMOKATaIn3aTOpPHI.
[Ipaktrueckas padota «lIpumepsl npuMeHEeHUsT OMOJIOTHUYECKUX 0OBEKTOB B TBOCH KU3HI.

Celppe Uit OMOCHMHTE3a M OLEHKa ero Ouosorudyeckoil neHHocTH. OCHOBHBIE
WMCTOYHUKHU YTIIepoja, a3oTa, hocdopa, MukpodieMeHToB. VccrnenoBanre HOBBIX HCTOUHHUKOB
ChIpbsl (BKJIIIOYAs BOMPOCHI €ro MpeaBapUTeNbHON 00paboTKH), pa3paboTKa HOBBIX
MUTATENBHBIX Cpel, B TOM YHCIE BKIIOYAIONINX OHOCTUMYISTOPHI U JPYTHE DIEMEHTHI
YIOpaBIEHUS U ONTHUMH3ALMU IPOLECCOB OMOCHMHTE3a. MeToapl ONTUMU3ALNU MUTATEIbHBIX
cpen.

2. Mukpobuonozus

[TonoxxeHne MpOKapuoOTOB B CUCTEME OpraHuyeckoro mupa. CtpoeHue0akTepraabHOMN
kinetku. Knaccuduxarus 6akrepuit. Mopdonorus 6akrepuit. [IpocTbie U CI0KHBIE METOJBI
okpamuBaHusi Oakrepuil. Ou3noNOrus OaKTEpUil: MUTAaHUE, AbIXaHHE, POCT U PAa3MHOXKEHHUE.
3HAaKOMCTBO C JOMEHOM Apxeu (9KCTPeMO(PHIBHOCTh, OCOOEHHOCTH CTPOEHUS KJIETKH).
JlaboparopHast pabora «®DukcupoBaHHBIe Tpemnaparbl Oaktepuil. OmnpeneneHue ¢GOPMBI
NPEAJIOKEHHBIX  KYJIBTYP MHUKPOOPTaHU3MOB, HCIOJB3YsSd MPOCTOM METOJ  OKpPACKH»
JlaGoparopHasi pabota «OrmpenenaeHre TUMA KJIETOYHOM CTEHKH METOJ0M OKpallUBaHHS IO
I'pamy» (pu HAJIMYNK PEAKTUBOB).

MosouHokucI0€ B cnupToBOoe OpoxkeHne. GoToTpodHbIe U XeMOTpOhHbIE OAKTEPHH.
Kunernueckoe omnucaHue mporecca pocta MHUKPOOPTraHU3MOB. DKCIIOHEHLMAJIbHas MOEIb
pocra. Kunerumka rubenu wmukpoopranusmoB. JlaGopatopuass pabota «lIpuroroBnenue
MPHKU3HEHHBIX MTPEapaTOB MOJIOYHOKHUCIBIX OaKTepUii».

[TaTorennsie Oaktepuu. YymHas majgoyka U 4yepHas CMEPTh, OOTYIU3M, CTOJIOHSIK,
TyOepkyies. Mcropust 60ps0bI ¢ 6akTepuansHbiMu HHpekuusMu. JlabopatopHas paboTa
«IToceB cmbiBa ¢ pyk Ha damku Ilerpu». JlabopaTopHas paboTta «BeimeneHue 4ucTOM



KyJIbTypbl OakTtepuii. MeTon pasBeneHuil. Meton ucromaromero mrpuxay. JlaboparopHas
pabora  «Mopdonoruyeckass — XapakTepUCTHKA  BBIJCNCHHOM  YHCTOM  KYyJBTYpBI:
XapaKTepUCTHKA KOJIOHHUH, GopMa OAKTEPHIA, TUIT KJIETOYHOU CTCHKH.

Boiina OeckoHEYHOCTH: AHTHUOMOTHKH TNPOTUB Oakrepuil. MexaHW3Mbl JeHCTBUI
aHTHOUOTHKOB. MEXKIeTOUHass KOMMYHHKaIus Oakrepuii. UyBcTBO kBopyma. JlaboparopHas
pabora «CpaBHEeHHE pOCTa MUKPOOPTaHU3MOB Ha Yaike 0e3 U ¢ 100aBieHus aHTUOMOTUKOBY
UccnenoBatensckas pabora «llonck MHKpoOpraHu3mMoB 00JaJalOIIUX AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».

[Ipumenenue Gakrepuii yenoBekoMm. Kunernueckoe onucanue OMOCHHTE3a MPOIYKTOB
MUKpoopranusmMamu. baktepun, KoTopble MOryT pasziaraTh IacTuk. MccinenoBarenbckas
pabota «BplieneHne MOJTIOUHOKHCIIBIX OaKTEPHii, HCCIEIOBAHNE NXAKTHBHOCTH.

MuKpoopranu3msl B arpoOHOTEXHONOTUH. VICKYCCTBEHHbBIE aCCOIMAIMU PACTEHUH C
MUKpoopranusMamu. MccienoBarenbckas paborta «BpiieneHne OakTepwil MONE3HBIX IS
pacTeHu .

3. Dykapuomuueckue opzanusmvi ¢ Guomexnonozuu (njiecHegvle pudsl, OpoNcic,
600opocau)

[1necHeBble rprObI MPOTYLIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmass xapakTepucTUKa JpOXoKed caxapomuueTroB. McTopuss wHcrosib30BaHUs
OPOXOKEH B TPAIUIMOHHONH OMOTEXHOJOTMH. TEXHOJIIOTMM BHHOIENHA M XJIeOOIedYeHus,
CIELMAIM3UPOBAaHHBIE pachl Jpoxoked. Merabonmusm  aposxokei. Peakuus cnuproBoro
Opoxenus. JlaGoparopnas pabora «llogcuer kierok apoxokeil B Kamepe I'opsieBay.
JIaGoparopHas pabora «OOHapykeHHE MPOYKTOB CHUPTOBOIO OPOKEHUsS: 3TUIOBOrO CHUpTA
U yriaekucsioro razay». IlomydeHune BTOpPUYHBIX MeTaOOIUTOB B ApOXKax. JIposkxku Kak
MpoAyIeHTHI OnoToruuB. [TomyueHue 1eneBpIX OSIKOB B APOMOKAX.

Oco0OeHHOCTH BEreTaTUBHOIO U TOJOBOIO PAa3MHOXKEHUS Yy JAPOXIKEH, 3HAUEeHHE

M3Y4YE€HHsI MUTO3a U IIUTOKUHE3A JIJIs1 ONTUMHU3ALMU TPOLECCOB KYJIbTUBUPOBAHUS JPOXKIKEBBIX
IITAMMOB, TOHMMaHUS TPUYMH NATOTEHHOCTH JpOXOKeW U TrpuOOB, IMOMCKAa MUIIEHEH
GyHrMIMIOB M Pa3pabOTKM HOBBIX JIEKaPCTBEHHBIX mpemnapartoB. JlabopaTopHas pabota
«HabmroneHne pa3MHOXKEHMS JApPO}OKEBBIX KieTok». Ilpaktuueckas paborta «Ilonyuenue
TBOpora M Kepupa Ha OCHOBE MOJOYHOKMCIBIX Oakrepuit». Ilpaktuueckas pabota
«OCHOBHBIE BHJBI KBaca M MX XapaKTEPUCTHKa»
«Apoxckn M MOJIOUHOKHUCIBIE OakTepuM, NpPUMEHSEMbIe JJsi TPOM3BOJCTBA KBacay.
[IpakTnueckass pabora «CpaBHUTENbHBIM aHaINM3 pa3BUTUSA JPOAOKEH B adpOOHBIX U
aHa’poOHBIX  ycioBusx».  [IpakThueckas  pabora  «MeToAbl  OLUEHKH  CBOWCTB
xyie0oneKkapHbIXx apoicked. OcoOEHHOCTH TPUMEHEHHsS] TMPECCOBAaHHBIX, CYIIEHBIX H
MHCTAaHTHBIX Jpoxokei». MccrnemoBatenbckass pabota «BnusHue (U3MKO-XMMHUYECKHUX
(akTOpPOB HA KAUeCTBO OMOTEXHOJIOIMYECKON MPOIyKIIMHU (KBac, Kedup, CIp, XJ1ed U Ap.)».

Bogopocnn — mnepcneKkTUBHBIM OOBEKT MJii MPOU3BOJCTBA Oelika M YIJIEBOJOB.
buoTtexHonornueckne MeTo1bl OUUCTKU TBEPJBIX, )KUJIKHX OTXOAOB M Ia3000pa3HbIX OTXO0/0B
npou3BoJCTB. CtouHble BOJbL. CXeMbl OYHMCTKH. BHOQUIBTPBL, a’pOTEHKH, METAaHTEHKH,
OKCUTEHKH. AKTHBHBI MWJI M BXOJASIIME B HEro MHUKpoopraHusMbl. lcnonb3oBaHue
BOJIOpOCTIeH B OUMCTKE CTOYHBIX BoJ. MccinenoBaTensckas pabora

«Bnusaue ¢pusuko-xummyeckux (akropos Ha pocT Bogopociu (Chlorella vulgaris)y.



4. Hacneocmeennas ungopmayus

HacnenctBeHHOCTP M U3MEHUMBOCTH — OCHOBHBIC CBOWCTBA JKHUBBIX OPIaHU3MOB.
N3menunBocTh. Buapl u3MmeHuuBocTh. [lpakTtuueckas pabora «MoaudukamoHHas
W3MEHUYUBOCTb (JIMCThS, UTOJKHU C OJHOTO JepeBa).

['en — maTepuaibHBIA HOCHUTENb HACIEICTBEHHOCTH U M3MEHYMBOCTH. HykienHoBble
KucnoThl. JIokanmu3anusi FreHeTUYeCKOro MaTepuaia B kierke. [lenenue kietok. Permnmukanus
JIHK. OcHoBHasi morma MoJieKyisspHOi Oumosioruu. Tpanckpunmus. Tpancnsius. Myrtanum.
[Ipaktnueckas pabora «l'eH — WuWHCTPYKHUS 1O cOopke KieTku (Ha Oucepe WU
KoHCTpyKTOpe)». Ilpaktnueckas pabora «Myrtauuss Ha OyrepOpome (1000l OO0BEKT H3
npenpayield padboTel, T/Ie U3MCHEHHE WHCTPYKIUU MPUBEACT K U3MEHEHUIO BHEITHETO BUAA
00BEKTa)».

5. Bupyconozus.

[Tonoxenne BUPYCOB B CHCTEME OpraHHMYeckoro mMupa. CTpyKTypa M XHMHYECKUN
cocta  BupycoB. Kiaccudukauus BupycoB. Penpoaykius  Bupyco. I[Ipocmotp
JOKYMEHTAJIBHOTO (puiibMa 0 BUpYycax.

Bupycsl - B030ymurenu HMHGMEKUHOHHBIX Ooisie3Heil. OHkoBHUpychl. bakrepuodaru:
CTpOoeHue, cBoiicTBa, mnpumeHeHue. IIpaktuueckas pabGorta. «MeTon pa3BeAcHU»
[TpakTuyeckas padora. « TurpoBanue 6akTepruodarosy.

buonornueckue MeTo 161 00pHOBI C BUPYCAMU.

6. Iennas unsicenepus u Guomexnonozuu.

OcHoBBl TeHHOM uHxeHepuu. Bekropa. Cneuncudeckue ¢GepMeHTbl OakTepuid.
[TpakTuyeckas pabota «OHIOHYKJIEa3bl pPECTpUKIMU (paboTa ¢  HYKICOTUIHBIMU
MOCJIEI0BATEILHOCTAMU Ha Oymare)y.

buorexHonorun npoaykuuu O€NKOB B OakTepHalbHBIX KynbTypax. JlocTukeHus
T€HHOW MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema afanTHBHOIO MMMYHHTETa OakTepuil M apxei

[Mpaktuueckas padora «I'ennbie HoxHuUIbl - CRISPR/Cas (MonenupoBanue Ha 6ymare)» 'MO.
Mertonel nonyuenus 'MO. Urpa-auckyccust «Beiurpaii rpaHT Ha cO3/1aHue

ITMO».

7. Buomexnonozuu 6 3cusomnooocnee

JlomMecTukalis OCHOBHBIC JOMAIIIHUE >KUBOTHBIC, COBPEMEHHBIC JKCIEPUMEHTaX II0
JIOMECTUKALIUMA JKUBOTHBIX (JIMCHIIA, HOpPKAa W Jp. — OJKCHEPUMEHThI HAyYHOW IIKOJIBI
akanemuka bemseBa). luckyccust «/lomecTukammsi, Bce U PAaCTCHUS M KHUBOTHBIC, KOTOPHIC
KUBYT PSJIOM C YEIOBEKOM WM OJIOMAIHUBaIOTCI? MOXHO JM CYHTATh TapakaHa
OJIOMAIITHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METO/BI B JKHBOTHOBOJICTBE: TPAHCIUIAHTAIS SMOPHOHOB, XHMEPHBIC
KUBOTHBIE,  KIOHMpoBaHuWe. lIpaktuueckas  pabora  «MeToauka  KIOHHPOBAHUSA
(MonenupoBaHue Ha Oymare).

OcHoBHBIE 00JI€3HH )KHUBOTHBIX U POJIb TATOT€HHBIX MUKPOOPTaHU3MOB U Mapa3uTOB B
pa3BUTUM 3a0O0JICBAaHUM JTOMAIIHUX >KUBOTHBIX W OCHOBHBIX Mepax OOphOBbI C HUMH; pPOJIb
MOJIC3HBIX MHKPOCHMOHWOHTOB B OpraHW3Me JKMBOTHBIX. [lOJOXHUTENbHOE ¥ TIO0OOYHOE
(oTpunaTeTbHOE) BO3ACHCTBIH aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUSDKUBOTHBIX; TISITH H



3aJayd BeTepuHapuu. buoTexHomoruss KOpMOBBIX IMpemapaToB. IlpakTuueckas pabota
«CocraBieHUe palyMoHa MHTAaHUS JKUBOTHOIO, pacydeT pacxoJOB Ha COJEP/KAHUE.
HccnenoBatenbckas padota «OneHka KadecTBa MOJOYHOUIPOTYKITHI.

8. Buomexnonozuu ¢ pacmenueeoocmee

OcHoBHble MeTOAbl cenekiuu. [uOpummzamms. Popmsl  ordéopa. OCHOBHBIE
HANpaBJICHUS CEJCKIMU: YIYYIICHHE YPOXKAMHOCTH, YCTOHYMBOCTH K OHOTHYECKUM H
abuotnueckuMm (aktopam. IlpakTuueckas pabota «BeipammBaem ropox. Kak mnpoBectu
CKpPELIMBAaHUE Y TOPOXay.

OcHOBHBIE TIOJIXOJBl CENEKIUU M OUOTEXHOJIOTUH KYJIbTYPHBIX pacTeHHI,
I'uOpuauzanus, orgaseHHas  ruOpuAM3alMsi, HMCKYCCTBEHHBIM  oTOOp,  TreTeposuc,
TpaHcopmanus, MyTareHes, TeHeTHIeCKoe pefakTupoBanue). Victopus cenexuuu BPoccun u
MHpE, UCTOPUS PA3BUTHS BAXKHEHIINX COPTOB KYJIbTYPHBIX PACTCHHM.

Kak yenoBek MokeT MOIUGPHUIMPOBATH pacTeHus? ['eHHass HHXeHepHs pacTeHuid: UTo
Takoe TIeHETUYeCKas HWH)KEHepus pacTeHui. TpaHcreHHeble pacTeHus. MeToabl NOJIy4EHHS.
OObpazoBanue omyxosieil y pacreHuid. ArpoOakrepuanbHas TpaHcpopmarus: Ti-maa3Musbl.
I'ensr T-JIHK. MonekynsipHo-TeHeTHYeCKHE MeXaHU3Mbl TpaHchopMmauu. ['eHeTmueckoe
penaktupoBaHue. COBpeMEHHbIE MOAXOAbl U JOCTHXKEHHSI T€HETHUECKOTO PEIaKTHPOBAHUS
pactenuii. IlpakTuueckas padbora
«['eHOMHBIE HOKHUIIBI (MOaeupoBanue pabotel cucreMbl CRISP-Cas).

Ecte 1 xu3Hp B mpoOupke? BHOTEXHONOrHS KyJIbTYPHBIX PacTCHUH.
UccnenoBarensckas  pabora  «BblpamuBanue  pacTeHMii B npoOupke  (MOXKHO
BOCIIOJIB30BaTbCS  pe3ylbTaTaMU  OPEIbIAYHIMX  SKCIHEPUMEHTOB MO  COCTAaBJICHHIO
MUTATENbHBIX PACTBOPOB JJISI PACTEHU )».

Moayab «MoJiekyJisipHble OCHOBBI (PM3HO0JI0THH U (apMakKoJorum» 9 Kjace
(68 yaco)

1. ®@usuonozuueckas xumus.

Beenenue. buorennsie anementsl: opraHoreHsl: O, C, N, H. AxrtuBnbie (opmbl
KHUCJIOPOJa, UX MOJIy4YEHUE, HEUTpaIU3aLusl.

MakposineMeHThI: TMPOIEHT COJIEp)KaHUsI B OpraHU3ME, BBINNONHSAEMas (QYHKIHS,
coJiep)kaHue B mpojaykrax nutanus. Ca2+ - cBsA3bIBaOIMINE OCNKH, JCTIOHUPOBAHUE KAJTBIIHS,
pErynsaius ypoBHs KalbIUsl B OpTaHU3ME: TOPMOHBI MToUeK. Mg — cTpoeHue xjaopoduiia, ero
AKTUBALIUS COJTHEYHON DHEPTUEN.

MukpodeMeHTBl: B KaKUX MOJIEKyJaX COJEp)KaTcs, BbIMONHsAEeMas (QYHKIHS,
coJiep’KaHue B MPOAYKTax mutaHus. [locmeacTBus mepeno3upoBKH MUKpoOdJIeMeHTaMu. Fe —
yCBaWBaeMbIC THITBI COSAMHCHHH JKene3a. | eMONpOoTenHbl, TeMOIMaHNH, ITUTOXpOoMBL. CU —
YCBOCHHME M TpaHCHOPT Meau. benku, conepxamue Meap. [latonornueckne cuaapomsl MeHke
1 Bunbcona, cBsi3aHHBIE ¢ META0OIU3MOM MEIH.

Toxcuunsie 3nemeHThl [lepuoguueckoil cucTembl IS OpraHu3Ma. BrusiHue
HEJIOCTAaTKa MaKpO U MUKPOAJIEMEHTOB Ha KMBbIE OPraHU3MBI.

HccnenoBarensckas paborta «KonrmuecTBeHHas OLIEHKA COAEPIKAHUS MUKPODIIEMEHTOB
WJIM BUTAMUHOB B IMUILEBBIX MPOAYKTaX)

Kupsbl. 3a0oieBaHust 4€IOBEKa, CBSA3aHHBIE C HAPYIIEHUSIMH XKHPOBOTO OOMEHa.
Jucnunuaemuu.



VYrneBoasl. 3a0osieBaHMs YeIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMH YIIIEBOAHOIO 0OMEHa.
CaxapHblii muaber.

Benku. Crpoenue. 3aboneBaHHs YelOBEeKa, CBS3aHHBIC C HAPYIICHUSMH OEIKOBOTO
obmena. Dynknuu OenkoB. depmeHThl. Mexanu3Mm aecTBusa. Kiaccel (pepMeHTaTHBHBIX
peakuuii. Kodepmentsl. [IpakTuueckoe 3anstue «KayecTBeHHbIE peaklMd Ha OpraHUYECKHE
Mousiekynbl». [lpaktuueckoe 3anstue «Jlenaryparnus OenkoB» IIpakTuueckoe 3aHsTHE
«3yueHne akTUBHOCTH aMIJIa3bl».

BuramuHbl xupopacTBOpuUMBbIE, BOJOpacTBOpuMble. [IpeBpallieHue BUTAaMHHOB B
aKTUBHBIE (POPMBI KOHEpPMEHTOB. ABUTAMUHO3BI.

OcCHOBHBIE THUNBI META0ONMYECKUX peaknuid. bHO’HEpreTHuecKrue MPOIECCHI.
I'mukomus. Iuxkn Kpebca. llens nepeHoca 35meKTpoHOB. OKHUCIEHHE JKUPHBIX KHUCIOT.
Karabanmusm amunokucnor. ImrokoHeorene3. CuHTE3  YIiieBOAOB, OEIKOB, >KHPOB.
Metabonutuueckue 3aboneBanus. [IpakTuueckoe 3anstTHe  «PemieHue 3agad  Ha
SHEPreTHYECKU 0OMEH».

Knerka. Ilonstue memOpanbl. OyHKIu MeMOpaH. Buabl TpaHcmopTa B KIETKY.

MemOpaHHBIE OpraHouAbl. 3a00JE€BaHUsI CBS3aHHBIE C HAapyHIeHHEM paboThl MeMOpaHHBIX
opraHejul, OOJE€3HM HakKOIUIEHUS. TUIBI KOHTAKTOB MEXJAy KJIETKaMH. 3HaueHue
MEXKJIETOYHOH KOMMYHMKAIUM JJIsl 30pOBbsi opranusma. [Ipaktuyeckoe 3ansitue «/luamus
(xerouka Tpayoe)».

SAnpo. VYpoBHM yNAaKOBKM XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHH.
HememOpanHbie opraHoubl.

2. Monekynapuas ouonozus.

OcCHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIIPHOU OMOJIOTHU.

HyknenHoBsle kuciaoTel. OCHOBHBIE MPUHLUIBI cTpoeHus. [IpakTuyeckas pabora
«Boinenenne JIHK w3 OGanana». Ilpaktuueckas pabdota «Mogens JIHK-opurammy».
[Ipaktuyeckas pabora «Omnpenenenue kadectBa npemnaparoB JHK ¢ momomisio
crieKTpo(oToMeTpun» (MpU HATUYUH 000PYIOBAHHUSA).

Martpuunble cuHTe3bl. Pemnukanus — OCHOBa KJIETOYHOro JeneHus. lIpuHuumel
perukanuu. [lpaktuueckas pabora «PermnukaTuBHas MamimHa (Urpa-IeMOHCTPAIUS)».
[Mpaktrueckas padora «I11IP (Mongens ammndukamnus Ha Oymare)y.

Myranuu. Yto BbI3bIBacT m3MmeHeHus B ctpoeHuu JIHK. IlpuHnuner pemapanuu.

Tpanckpunuus. [Ipaktuyeckas padora «Cuna mpomMoTopay.

I'enernyeckuit xon. IlpakTuueckas pabota «PemieHune 3ama4 Ha TEHETUYECKUU KO
Tpancnsauus. [IpakTudeckas padorta «DoIUHT OEIKOBY.

Opranuzanus TreHoMa BHpPYcOB I[IpoTHBOBHpYCHBIE CpeACTBa, MEXaHU3MBI UX
NEUCTBHUS.

Opranuzanus renoma 6aktepuil AHTHOaKTEepHanbHbIe Npenapatel. ccnenoBaTenbekast
pabora «PacmpocTpaHeHre aHTHOMOTHMKOPE3UCTEHTHBIX OakTepuit» OpraHusanuss TreHoMa
sykapuoT I'eHOMHOe penaktupoBanue. IlpakTuueckas pabora «PaboTa B COBpPEeMEHHBIX
reHeTndyeckux Oazax naHHeix. [IpoBemenue In silico

aHaJIM3a MOCJIeIOBAaTEILHOCTEI TCHOBY.

3. ®apmaxonozus
Iloustue o JICKapCTBAx. HpI/IHHI/IHBI nmoaxoJga K IIOMCKY HOBBIX JICKAPCTBCHHBIX



cpenctB. CkpuHUHT W ero wmeTonbl. MccimemoBaTtenbckas paboTra «IKCHEPUMEHTBI 10
OIPEIEIICHUIO TOKCUYHOCTH BEIIECTB HA aPTEMUIHIX).

ITyru BBegenuss JIC. @PapMmakoKMHETHKAa JIEKapCTBEHHBIX BeElleCTB. BcacbiBaHue
(aOcopbumst) nexapctB. OCHOBHBIE MEXaHM3MBbl BCachlBaHHA. TpaHCIOPT JIEKApPCTBEHHBIX
BemiecTB. ['enbl u Oenku nepBoit (azpl OGmorpanchopmanuu. IlyTu BbIBeneHUS JIEKapCTB U3
opranusMma. OJKckpenust ¥ uMuHauusA. ['eHbl u Oenku BTOpoil (a3el buorpaHchopmaum.
®dapmakoguHaMuKa. [1aBHOe U 1M0OOYHOE, Pe30pOTHBHOE U MECTHOE, MpSIMOE, HEeNpsiMoe U
pediiekTopHOE IEHCTBHE.

Bunel B3anMopelictBus JiekapcTB. CHHEPru3M M aHTaroOHHW3M IPU COBMECTHOM
JICCTBUH JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIli CUTH&IMHI. THIBI KJIETOYHBIX pPELENnTOpoB. MeMOpaHHbIE:
VOHHBbIE KaHalbl, KaTaJIUTUYECKHEe M colpspkeHHble ¢ G-0eskaMu; BHYTPUKIETOYHBIE:
LUATOIUIA3MAaTUYECKUE W sAepHble. MexXaHu3Mbl JIMTaHJI-PELENTOPHOTO B3aWMOJECHCTBHS.
CenekTuBHOCTh  (M30MpPATENBHOCTH)  JEMCTBUS, CBS3b  «XHUMHYECKas CTPYKTypa —
(apmMakosornieckasi akTHBHOCTb BELIECTBY.

PapMaKoIOrH4ecKOl MOAYJSIUM  CHHAITUYECKOM XOJIMHEPrH4eCKOM Ieperayu.
MonekynsipHblii ~ MeXaHuU3M  JeHCTBUSL M (apMakojoruuyeckue  cBoicTtBa M-
XOJIMHOOJIOKAaTOPOB, TaHITIMOOIOKATOPOB U KypapenoJoOHbIX cpenacts. dapmakonoruyeckas
peryJsius akTUBHOCTU aJpeHEPruuecKoro cuHamca. AJIpeHOMHMETHKH, aapeHOOI0KaTOpHI,
cumnatoauTuku. IIpakTnyeckas padora
«BnusHue afpeHanrHa Ha cepJieuHble COKpaLeHHs (IPOrpaMMHOE 00eCIIeYeHUE)».

MonekynsipHass  (apMakoJIOTUs  AHTHAJIEPTUYECKUX  CpeACcTB. ['McTaMHHOBBIE
peLenTopsl: TUIIbL, MOJIEKYJIsIpHas opraHuzanus. CtaOunmu3atopbl MEMOpaH TYYHBIX KIIETOK:
MOJICKYJISIPHBI MEXaHU3M JIEHCTBHs, OCOOEHHOCTH KIMHMYECKOTO MPHUMEHEHHS, TOYKH
NPUIIOKEHUS AEUCTBUS MHTMOUTOPOB JIMITUAHBIX METUATOPOB.

MexaHn3mM JAEWCTBHA M NPUMEHEHHE IIPEnapaTroB, CTUMYJIUPYIOIIUX IMPOLECCHI
nMMmyHuTera. dapMakosornyeckas XapakTepUCTUKA MHTEPIICUKUHOB: TOJy4YEHHE, MEXaHU3M
neiictBusi, npuMeHeHue. OCHOBbI NaTO(U3MOIOTHMM OCTPO(A30BOrO0 OTBETa, MEAMALUA
BOCIIAJICHUS. MounexynsapHbIi MEXaHU3M [IPOTUBOBOCIIAIIUTEIILHOTO NENCTBUSA
IJIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX MPOTHBOBOCIIAIIUTEIBHBIX CpelacTB. [IpakTrdeckas
pabota «I'ucTonoruueckue npemnaparbl UIMMYHHOU CUCTEMBDY.

[lonsTe 0 Hapko3e M HApKO3HBIX npenaparax. KieTouHbII M HEPBHBIA HAapKO3.
@dapMakoioruueckass  XapakTepUCTHKa  OTAEIbHBIX  IPYNIl  HApKO3HBIX  CPEJICTB.
[TocnenoBarenbHOCTh EHCTBHS Ha IEHTpalibHYl0 cuctemy. IlpakTudeckas pabora
«['ucronornueckue npenapaTbl HEPBHON CUCTEMBI.

®usnonornyeckuii  coH; (aszbpl cHa. Buagel Hapymenuit cHa [lonstHe o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpenaparax (TMIHOTHKaX ).

MonekynspHble acnekTel Houuuenuud. OnuaTHele pPELEenTopbl, WX THIIBL.
OHkedaauHbI U SHAOPPHUHBI - SHOTCHHbIE JIUTaH (bl OTIUATHBIX PELIENTOPOB.

AHTHUIICHXOTHYECKOE ACUCTBUE, BIMAHUE HAa (PYHKIHUIO SKCTPANUPAMUIHON CHCTEMBI,
HMOLIMOHAIBHYIO c(epy, PBOTHBIN LEHTP, apTepHalIbHOE JaBJICHUE, IIEHTP TEPMOPETYIISIIHH.
MonekynspHble MeXaHU3Mbl JACHCTBHUS HEHPOJIENTHUKOB, BJIMSHHE Ha J0(aMHUHOBBIE,
CEPOTOHMHOBBIE, AJPEHO- W THUCTAMHHOBBIE PELENTOpPbl, HX JACHCTBHE HA KIETOYHbBIC
MeMOpaHbl, Ha JCMTOHUPOBAaHUE TKAaHEBBIX MOHOAMUHOB. [loTeHIMaN- 3aBUCHMbIE HATPHUEBbIC
KaHaJIbl KaK MUIICHU ACUCTBUS MECTHBIX aHECTETHKOB. CIIoCOOBI MHHTMOMPOBAHUS MTOTEHIUAI-



3aBHCHMBIX HATPHUEBBIX KAaHAJIOB MECTHBIMU aHecTeTukami. [Ipaktuueckas pabora «Kapra
JKcIipeccud  A0(GaMUHOBBIX W CEPOTOHHHOBBIX  PEIENTOPOB B MO3TE€  MBIIICH.
HccnenoBarensckas pabota «IloBeneHUecKre TECTHI HA

peiokax Danio rario. Cetio-temHast kamepay. MccnenoBaTenbckas padoTta
«[ToBenenveckue TecThl Ha pbiOkax Danio rario. OTkpeiToe mosiey». MccnemoBarenbekast
pabora «IloBeneHuyeckue TecThl Ha ppiOKax Danio rario. CtaiiHoe moBeCHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI cejiekium» 9 Kkiaace (68 uaca)

1. Monexynapuas ouonozus. (20 uacoe)

OCHOBHBIE BEXU Pa3BUTHUS MOJICKYJIAPHON OMOIOTHH.

HyxnennoBbie kucnotel. OCHOBHBIE MPUHIMIBI cTpoeHus. [IpakTrueckas pabora
«Boinenenne JIHK w3 Oanana». [lpaktudeckas pabora «Mogens JIHK-opurammy.
[IpakTnueckass pabora «Ompenenenue kauectBa mnpemnapatoB JHK ¢ momoursio
criekTpodoToMeTpun» (IPU HATHYUH 000PYIOBAHNUSA).

Matpuunble cuHTe3bl. Penukanus — OCHOBa KJIETOYHOro JeneHus. lIpuHuumel
perunkanuu. I[lpaktuueckas pabora «PermvkaTuBHas MammHa (Urpa-IeMOHCTPAIUS)».
[IpakTuueckas pabota «I1LP (Monens amrmndukainus Ha Oymare)y.

Myrauu. Yrto BeI3piBaeT u3MmeHeHuss B crpoeHun [IHK. Ilpunnunsl penapanuw.

Tpanckpunuus. [Ipaktuueckas padora «Cuiia mpoMOTOpay.

['enernyeckuit xon. Ilpaktuueckas pabota «PemieHue 3aga4 Ha TE€HETUYECKUN KOI»
Tpancnauus. [IpakTudeckas padota «DonIuHT OEIKOBY.

Opranuzanus reHomMa BHpPYcoB IIpoTUBOBUpYCHBIE CpEICTBA, MEXaHU3Mbl UX
JIEACTBUA.

Opranuzanusa renoma 6aktepuil AHTHOaKTEepHanbHbIe Npenapatsl. MccnenoBarensckas
pabora «PacmpocTpaHeHne aHTHUOMOTUKOPE3UCTEHTHBIX OakTepuii» OpraHusamnus TeHOMa
sykapHoT ['eHoMHOe penakTupoBanue. [Ipaktuueckas pabora
«PaboTa B COBpeMEHHBIX TreHeTHyeckux Oa3ax naaHHbIX. [IpoBeaenue In silico anamuza
IIOCJIEZIOBATEIBLHOCTEN TEHOBY.

2. Monexynapusie ocnosvt zenemuxu (20 uacos)

[Ipeamer reneruxu. KpaTkas ucTopusi pa3BUTHs NPEICTABIECHUS O HACIEICTBEHHOCTH.

Ot reHa K mpHU3HAKy: Kak packpacuTh kota. Yto Ttakoe mpuszHak? [lyTe oT rena mo
npusHaka. Myrtanuu. Annenu. ['eTepo3uroTsl 1 ToMO3UroTsl. JIOMHMHAHTHBIE U PEIECCUBHBIC
annenu. PoneBas urpa «Annenny». UccnenoBarenbckuit mpoekT MyTtareHHbIe (DakTOpbI.

['eHbl cTposiT opranu3M. BkitoueHHe W BBIKIIOUEHHE OONBIIOT0 Habopa reHoB. Kak
KJIETKH TOHUMAIOT, KaKue TeHbl JOJKHBI pabotaTh. PoneBas urpa «Cynn0a kimeTkuy. [ eHbI-
nepekiouarenu. [Ipaktuueckoe 3aganue «AJTOPUTMBI I KIETOKY.

JluckpeTHOE HaciaeqOBaHHWE MPHU3HAKOB. 3aKOHBI MEHIEeNs: OJMH I'€H - OJIMH MpPHU3HaK.
Cxema ckpemuBaHus. 3aKOH €IMHOOOpa3usi ruOpuoB mepBoro nokoseHus. [Ipaktuueckoe
3amanne «EnnHOOOpa3me TepBOTO TIOKOJICHHS». 3aKOH paclIeIUIeHus MpHU3HaKa BO
BTOpoM TioKoJeHuH. [IpakThueckoe 3amanune «PacuienieHre BO BTOPOM IMOKOJICHUW.
UccnenoBarenbckuid mpoekT «3akoHbl I'. MeHaens B SKCIEpUMEHTE.

3akoHbpl MeHnens: HECKOIbKO TE€HOB - HECKOJbKO TpU3HAKOB. JluruGpumaHoe
ckpemnBanue. HezaBucumoe pacxoxaeHue xpomocom. IIpakruueckoe 3ananue
«Penretka IlegHeray. CrierieHHOE HacIEeIOBaHHUE.



B3aumoneiictBue TeHOB. AJsuienbHOE W HeawienbHoe. [IpakThueckoe 3aHsITHE
«B3anmonelicTBUsl T€HOB (MOJEIMPOBAHME CHHTE3a W TPAHCIOpPTAa MHUTMEHTA B KIETKY)»
Onpenenenne mona. IlomoBeie Xpomocombl. Camipl W caMmKu. BrwsiHEe (akTopoB
OKpYJKaroIen cpeabl. XpOMOCOMHOE OTpeieieHue nojia. [1ooBbie XpOMOCOMBI.
[IpakTrueckoe 3amanne «HacnenoBaHue, cuemieHHoe ¢ ojom». [Ipobiaema omnoTHUTEIbHON
X-XpOMOCOMBI y JKEHIIUH. TpexIIBEeTHBIC KOIIKH.

3. Monexynapusie ocnosnt cenexyuu (28 uacos)

I'enpr B momynsuusx: Benukoe paBHoBecue. [lomymsinusa. HYacToTel BCTpEYaeMOCTH
npu3HakKa W awiend. YpaBHeHue Xapnau-BaitnOepra. Ilpaktudeckoe 3anmanue «YacToTsl
aisenel, TeHOTUNOB U (eHOTUNOBy». MccienoBaTebCKUil MPOEKT «AHAIM3 T€HETUYECKOU
CTPYKTYpHI IONYJISIUH (Ha OCHOBE 3akoHa Xapau-Baitnbepra)y.

[Tonmyasiuy MEHSAIOTCA: YHCIEHHOCTh, MHTrpamus W BbIOOp cympyra. DaxkTopsl,
KOTOpBI€ BBIBOASAT MOMYJIALNIO U3 paBHOBecus Xapau-BaitnOepra. UnciaeHHOCTh MOMYIISIIIAH.
PoneBas urpa «3¢ddexr ocnoBarens». Poneras urpa «3pdexT OyTHUIOYHOTO TOPJIIBILIKAY.
Hpetid reroB. Myranuu. Heciyuaiinoe ckperuBanue. M3omsius.

[omynsaum MEHSIOTCS: €CTECTBEHHBIH OTOOp. MexaHu3M AEWCTBUS €CTECTBEHHOTO
otOopa. JIBmxkymuit or6op. Ponesas urpa «EcrecTBeHHBII 0TOOPY.

Monudukarnrontas U3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
MoaudukanmonHoil u3MeHunBocTU. MccnenoBarensckue paboTel  «MonudukanronHas
M3MEHYMBOCTh PACTEHUM B MPEENIaxX BAIIETO MECTA KUTEIbCTBAY.

HacnenoBanue xonmdyecTBeHHbIX Npu3HaKkoB. KonnyecTBeHHble npusHaku. CpenoBast
M3MEHYMBOCTh npu3Haka. Koadoumnment Hacnexyemoctu npusHaka. Oteer Ha otO0p. [lomck
I€HOB KOJMYECTBEHHBIX MpHU3HAKoB. OAHOHYyKJIEOTHAHbIE BapuaHThl reHoB. JIHK-uwmm.
[TomHOreHOMHBINM aHAIN3 ACCOLUALIAMN.

«Owmb1» Hag reHoMmoM. [loctreHomnHas spa. OOpatHas reHeTuka. «OMHKCHBIE»
uccnenoBanus. [lporeom, merabosom. [IpakTuueckoe 3aganne « ATpOHOMBIY.

JomecTukanust ¥ IEHTPHl T€HETHYECKOTo paszHooOpasus. [loucku pacteHuit c
«XOpOILMMUY» MPU3HAKAMH JUIs yenoBeka. LIeHTphl reHeTnueckoro pasHoobOpasusa. Hukomaii
NpanoBuu Basunos. Ceneknusa. KomOunanmonHas u ruOpuaHas cenekius. ['ereposuc.
IIpakTnueckoe 3ananue «I OMOJIOrHYECKHE Ps/Ibl HACIECACTBEHHON N3MEHYUBOCTH.

CoxpaHuTh ¥ U3yYUTh T€HBI, UTOOBI MEHSTH OyayIee.

. Konmnexkumu renernueckux pecypcos pacteHuil. [IpakTukym u/uinumcciae1oBaTeabCKUi MPOeKT
«Metobl KyJIbTHBHPOBAHHS IN VItro 11t COXpaHeHHs TeHETHYECKUX PECYPCOB PACTEHUH | IS
YCKOPEHHOM CEJEKIINM.

I'eneTndeckue HEHTPHl B Halled cTpaHe. 16 3aHMMAarOTCA T€HETUKOW M T€HOMMKOMN

JUTSL HY ] CEJIbCKOTO XO3SI1CTBA.



ININIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA KYPCA BHEYPOUYHOM JEATEJIbHOCTH

3aHsATHST B paMKaxX [pOrpaMMbl HampaBieHbl Ha O00€cleYeHHe JIOCTHKEHUS
IIKOJIbBHUKAMH CJIEIYIOIIUX JTUYHOCTHBIX, METApPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

JIn4yHOCTHBIE pPe3yJIbTAThI:

B cghepe epasicoancrkoco eocnumarnusa: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
NEeSTeIbHOCTH  TpPU  BBIIOJHEHUM  HUCCIECJOBAHMM M TIPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHUMAHHIO U B3aMMOITOMOLIH.

B cghepe nampuomuueckoco eocnumaHnus: OTHOIIEHHWE K OMOJOTMHM KaK K Ba)XXHOU
COCTABIISIIOLICH KYJIbTYpPbI, TOPAOCTh 32 BKJAJ POCCHICKHX M COBETCKUX YYEHBIX Bpa3BUTHE
MHUPOBOW OMOJIOTUIECKOI HAYKH.

B cghepe oyxoeno-npascmeennoco 6ocnumanus: TOTOBHOCTb OIICHWBATh NOBEJCHHUE U
MOCTYIKU C TO3UIIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOW KYJIbTYpHl; MOHHMMAaHHE
3HAYUMOCTU HPABCTBEHHOT'O aCMeKTa JIeATEIbHOCTH YeJI0BeKa B MEIUILIMHE U OUOJIOTUH.

B cghepe scmemuueckoco socnumanusi; IOHUMaHue Pojid OMOJIOTHU B (DOPMHPOBAHHUH
ACTETUYECKOMN KYIbTYPhl TUYHOCTH.

B cgepe usuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300po6bs U
IMOYUOHATLHO20 O1a20N0NYHUA: OTBETCTBEHHOE OTHOLLIEHUE K CBOEMY 3/I0POBBIO MyCTaHOBKA
Ha 3JI0OPOBBII 00pa3 KMU3HHU (30POBOE MUTAHUE, COOTIOACHNE THTUEHHYECKUX ITPABUI M HOPM,
cOaTaHCHPOBAHHBIA PEXUM 3aHATUH W OTIbIXa, PpEryisipHas (QU3NYecKas aKTUBHOCTH);
OCO3HAHWE TIOCIEACTBUA U HENPUATHE BPEAHBIX MPUBBIUEK (YIMOTPEOICHHE ATKOTOJIA,
HapKOTHKOB, KypeHHe) U MHbIX (opM Bpena Juist (PU3MUECKOro W MCHUXUYECKOTO 3/10pOBbS;
coOyo/iIeHre MpaBuil O€30IaCHOCTH, B TOM YHCIE HAaBBIKM OE30MaCHOTO IOBEJEHHUS B
NPUPOJHON cpezae; cHOpPMUPOBAHHOCTh HaBblka peQUIeKCHH, YIIpaBlieHHEe COOCTBEHHBIM
HMOIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosozo éocnumanus: akTUBHOE y4acTHE B PELLIEHUU MPAKTHUECKUX 3a/1a4
(B paMKax ceMbH, HIKOJIbI, TOPO/Ia, Kpast) OMOJIOTMYECKON M SKOJIOTMUYECKO HAaIpaBIEHHOCTH,
WHTEPEC K MPAKTHYECKOMY U3YUYECHHUIO IPOQecChii, CBSI3aHHBIX C OMOJIOTHE.

B cghepe sxonozuueckozo 6ocnumanus: OpUSHTALUS HA MPUMEHEHHE OMOJIOIMYECKUX
3HAaHUM NpU pELIeHMH 3a7ady B O0JACTH OKpY)KaloLleW cpelbl; 0OCO3HAHHME HKOJOTHUYECKUX
npobjeM W MyTed MX pelleHHs; TOTOBHOCTh K YYacTHIO B MPAKTHYECKOM JeATeTbHOCTH
HKOJIOTUYECKOM HANPaBICHHOCTH.

B cgepe nonumanua yennocmu HayyHoeo no3HaHusA: OPUEHTAIUS HAa COBPEMEHHYIO
CHCTEMY HAyYHBIX TIPEJICTaBICHUI 00 OCHOBHBIX OHOJIOTHYECKHUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS35X YEJOBEKAa C MPUPOAHON M COLMAIBHOM CPEeHoi;

MOHMMAaHUE POJM OHWOJOTHYeCKOW Haykd B (OPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAydyHOW I0O03HATENIBHOCTH, HMHTEpeca K OHMOJIOTMYecKOW HayKe, HaBBIKOB
HCCIIEIOBATENbCKOMN 1E€ITEIbHOCTH.

B cipepe adanmayuu k uzmenaowumcs ycio8usM COYUANbHOU U NPUPOOHOU CPeobl:
aJieKBaTHasl OLIEHKa W3MEHSIOIIMXCS YCJIOBHM; NpPUHATHE pelleHus (MHAUBUAYaJIbHOE, B
TpyMIe) B U3MEHSIOMIUXCS YCIOBUSAX HAa OCHOBAHHWH aHAJIM3a OMOJOTHYECKON HMH(OpMAILNU;
IUTAHUPOBaHWE  JEHCTBMH B  HOBOW CHUTYyallMM Ha OCHOBAaHUM 3HAHHHA OMOJOTHYECKUX
3aKOHOMEPHOCTEM.



MeTtanpeameTHble pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvhvimu yueOHbIMU NOZHABAMENbHOIMU OCUCTBUMU.
ba3oBrle Joruueckue JeHCTBUS:

BBISIBJISTh M XapaKTEPH30BAaTh CYIIECTBEHHBIC MPU3HAKU OHMOJIOTHYECKHX OOBEKTOB
(sBICHUR);

YCTaHABJIMBATh CYIICCTBEHHBIM IMpHU3HAK KiIacCH(UKAIMKU OHOJIOTHYECKHX 0OBEKTOB
(sIBIIEHU, TPOIIECCOB), OCHOBAaHUS [Jii OOOOIIEHUS M CPaBHEHUS, KpPUTEPHH
IPOBOAKMMOTIO AaHAJIN3A;

C Y4€TOM TMpeJI0KEHHONM OMOJIOTMYECKOW 3a/Jayd BBISBISATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS] B paccMaTpuBaeMbIX (pakTax W HAOMIONEHUSX; MpeAsaraTb KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUH;

BBIABIIATh  JeUIMTBl WHOOpPMAIMU, JAaHHBIX, HEOOXOJUMBIX JUIsI  peIICHUs
IMOCTaBJICHHOM 3aJa4M;

BBISIBJIAT IPUYMHHO-CJIEJICTBEHHBIE CBSA3U MPU W3YYEHUHM OMOJIOTMUECKUX SBJICHUN U
IIPOLIECCOB; J€JaTh BHIBOJBI C HCIOJb30BAHUEM JIE€AYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3AKIIOUEHUH @O0 aHaJorud, (QOopMyIHpOBaTh THUIIOTE3Bl O
B3aMMOCBSA3SIX;

CaMOCTOSITENIbHO BBIOMpaTh Crmoco0 pemieHus y4eOHOW OHMONIOTHMYeCKON 3amadn
(cpaBHMBATh HECKOJBKO BApUAHTOB PEIICHHS, BbIOMpATh HauOoJiee MOAXOSAIINN C
y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

bazoBrnIe HCcCaeI0BATEILCKIE JICHCTBHS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTeJII)CKI/If/'I HHCTPYMCHT I1O3HAHMA,

(dbopMynupoBaTh BOMNPOCHI, PUKCUPYIOLIUE Pa3pbiB MEXKIY PEATBbHBIM U YKEeNaTEIIbHBIM
COCTOSTHUEM CHUTYyallMd, OOBEKTa, M CaMOCTOATEIhHO YCTaHABIMBATH HCKOMOE U
JAHHOE;

(¢bopMHpOBaTh TUIIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKJEHUN, apryMEHTHPOBATh
CBOIO ITO3ULIMIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSATENIPHO COCTABJICHHOMY IUIaHY HAONIOJCHWE, HEeCIOXKHBIH
OMONOTHYECKUH  OKCHEPHUMEHT, HEOONbIIOE HCCIEeNOBaHUE MO YCTaHOBJICHHUIO
ocoOeHHOCTeH O1oIornyeckoro oobeKTa (Imporecca) u3y4eHus,

MPUYHHHO-CJICICTBCHHBIX CBS3€H M 3aBUCHMOCTEH OMOJIOTHUECKUX OOBEKTOB MEKIY
co0oii;

OLICHUBATh HA IMPUMCHUMOCTb U JOCTOBCPHOCTDH HH(bOpMaHHIO, INOJIYYCHHYIO B XOIC
Ha6J'IIO)IeHI/IH " OKCIICPUMCHTA,

CaMOCTOATENbHO  (opmMynupoBaTh 00O0OIIEHUS W  BBIBOJABI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOMIOJEHUS, HKCIIEPUMEHTa, BIAJETh HWHCTPYMEHTAMH OLEHKHU
JIOCTOBEPHOCTH MOJTYYEHHBIX BBIBOJIOB U 000O0IICHHUI;

IMPOTrHO3UPOBATE BO3MOKHOC nanLHeﬁmee Pa3sBUTHC OMOJIOrMYECKUX IpoHECCOB U UX
MOCICACTBHUA B QAHAJOTHYHBIX HJIM CXOJHBIX CHUTyallUsaX, a TaKXKC BBIJIBUT'AThb
MMPCANTOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

PaGora ¢ nuadopmarmeii:

MPUMEHSTh Pa3IMYHBbIE METOJbI, MHCTPYMEHTBI M 3allPOChl MPU TMOHUCKE U OTOOpE
OMOJIOTMYECKON MH(OPMAIIUN WU JaHHBIX M3 UCTOUHUKOB C YUETOM IMPEIJIOKCHHOM
yueOHOW OMOJOTHYECKOH 3a1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH OUOIOTHUECKYIO



MH(POPMALIHIO PA3TUYHBIX BUJIOB U (POPM IMPE/ICTABICHHUS;

HAXOJUTh CXOJIHbIE apryMEHTHI (TIOATBEPKIAIOIINE UITH OIIPOBEPraroIiyue OJIHY UTY Ke
UJICI0, BEPCHUIO) B Pa3IMIHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX

CaMOCTOSITENIHO BBIOMpATh ONTUMANIbHYIO (OpMY TMpeAcTaBieHuss HHpoOpManuu M
WIUTIOCTPUPOBATh pEIIaeMble 3a/aud HECJIOXHBIMU CXEMaMHM, IMarpaMMaMH, WHON
rpaduKol U X KOMOMHAIIUSIMH,

OLIEHUBATh HAJEKHOCTh OMOJIOrNYECKON MH(OPMAIK 110 KPUTEPUSM, IPEATIOKEHHBIM
yUUTEIeM WK ¢HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

3allOMUHATh U CUCTEMAaTHU3UPOBATH OMOJIOTHYECKYIO0 MH(POPMAITHIO.

B cihepe osnadenus ynusepcanbnvimu yueOHbIMU KOMMYHUKAMUSHLIMU OCUCMEUAMU
OOmenue:

BOCIIpHHUMATb H (1)OpMy.]'II/IpOBaTB CYKIACHUA, BbIpaKaTb OMOLOHUHU B IIPOLECCC
BBIIIOJIHCHUSA ITPAKTHYCCKUX H J'Ia60paTOpHBIX pa60T;

BbIpaXkaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

paciio3HaBaTb HeBep6aJ'ILHLIe cpeacrBa O6IJ_[CHI/I$I, IIOHUMATh 3HAYCHHUC COLHAJIBHBIX
3HAKOB, 3HATb W pPaACIIO3HABATb IIPCAIIOCBUIKHU KOH(i)J'II/IKTHLIX CI/ITyaI_[I/Iﬁ n CcMmiArdyaTthb
KOH(i)J'II/IKTbI, BCCTHU IICPETOBOPLI;

MOHUMATh HAMEPEHUS JPYTHX, MPOSBISATh YBAKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOpPEKTHOM popme hopMynupoBaTh CBOM BO3PAKEHUS;

B XO0AC Aauajiora H/unu JAUCKYCCHU 3a/laBaTb BOIIPOCHI 11O CYHICCTBY O6CY}KI[8.6MOI71
OMOJIOrMYECKOM TEMBI U BBICKA3bIBaTh HUACH, HALICJICHHBIC Ha PCHICHUC OMOJOrHYEeCKOM
3aladd U IOAACPKAHUC OaroxenaTeaIbHOCTH O6H.I€HI/I$I;

COIIOCTABJIAATL CBOM CYXACHHA C CYXICHUAMHU JPYrux Y4YaCTHHUKOB JHAJIOra,
O6H8.py>KI/IBaTI> pa3jniuAa u CXO0ACTBO HO3HHHﬁ;

HY6J'II/I‘IHO NpEACTaBIATL PE3YJIbTATBI  BBINIOJIHEHHOI'O OMOJIOTHYECKOTO  OIbITa
(BKCHepI/IMeHTa, HUCCJICa0BaHUsI, HpOeKTa);

CaMOCTOATCIIbHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 Mpe3CHTaluu H
ocoOeHHOCTEH AYAUTOPUU U B COOTBETCTBUU C HUM COCTABJIAATH YCTHBIC U THMCbMCHHBIC
TEKCTBI C UCITIOJIb30BAHUEM HUJINIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAS ASATEIHLHOCTD (COTDVHHI/I‘ICCTBO)Z

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WMHAMBHUAYaJbHON pabOTHI
IpU  pEIIEHWH  KOHKPETHOM  Ouojormyeckoi  mpobOiieMbl,  0OOCHOBHIBATh
HEOOXOIMMOCTh TMPUMEHEHHUS] TPYMIOBHIX (GOPM B3aUMOACWUCTBUS TNpPU pPEIICHUU
MTOCTaBJICHHON y4eOHOMU 3a/1auu;

NPUHUMATh I€JIb COBMECTHOM NEATETbHOCTH, KOJUIEKTUBHO CTPOMTH JACUCTBUS IO €&
JOCTHIKEHHIO: PACIIPENEIIATh POJIM, JOTOBAPUBATHCS, 00CYXIaTh MPOIECC U PE3yNbTaT
COBMECTHOI paboThI;

yMeTb 00001IaTh MHEHUS HECKOJBbKUX JIOCH, MPOSIBIATH TOTOBHOCTh PYKOBOJMTD,
BBITIOJTHATH MOPYYEHHUS, TOAUNHATHCS;

IUIAaHUPOBATh OPTraHU3aLMI0 COBMECTHOM PalOTHI, OMPENENATh CBOIO Poiib (C Y4ETOM
MPENNOYTEHUH U BO3MOXKHOCTEW BCEX YYAaCTHMKOB B3aUMOJEHCTBHS), paclpeaemsiTh
3ala4d MeEXJy WICHaMH KOMaHJbl, y4acTBOBaTb B TIPYNIOBBIX ¢opMax pabOThI
(oOcyxnenusi, 0OOMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U HHBIC);

BBIIIOJIHATE CBOK 4acCTb paGOTBI, AOCTUI'aThb KAaUCCTBCHHOI'O PE3yJibTaTa IO CBOCMY



HaIIpaBJICHUIO U KOOPIUHUPOBATh CBOU JECUCTBUS C APYTUMU WICHAMU KOMaH/bL;

OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMMUI MPOIYKT 1O KPUTEPUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJCHCTBHUS; CPaBHUBATDH
pe3yibTaThl C UCXOJHOM 3aJayedl M BKJIAJ KaKIOTO WICHA KOMaHIbl B JOCTHXKCHHUE
pe3yabTaToOB, pas3nenATh cdepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
IIPEAOCTABIICHUIO OTYETA IEpe]] TPYIIIION;

OBJIAJICTD CHCTEMOU YHUBCPCAJIbHBIX KOMMYHUKATUBHBIX I[GﬁCTBPIfI, KOTOpaAa
obOecreynuBaeT C(bOpMI/IpOBaHHOCTB COIIMaJIbHBIX HABBIKOB H OMOLMOHAJIBHOI'O
HMHTCIJICKTA IIKOJBbHUKOB.

B cgepe osnaoenus ynusepcanbhvimu yueOnvimu pecyisimueHblMu Oeticmeusimu.:
CamoopraHuzanusi:

BBISIBIIATH IIPOOJIEMBI /ISl PEIICHUS B )KM3HEHHBIX M YYCOHBIX CHUTYAIHSIX, UCIIONB3YS
OHOJIOrHYeCKUe 3HAHUS,

OPUEHTUPOBATHCS B PA3IMYHBIX IOAXO0JAX MPHUHITHUS pElIeHUuN (MHAMBHUIYaJIbHOE,
MPUHSATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUI TPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peIleHUs 3afau (MM ero 4acTh), BIOMpaTh
croco0 pemeHus y4eOHOM OMOIOrHYecKor 3a1aun ¢ Y4ETOM HMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh MpejiaraeMble BAPHAHTHI PELUICHUN;

COCTaBJIATh IUTAH JNEWUCTBUH (TUIaH pealM3alid HaMEUYCHHOTO ajTOpPUTMa PEIICHUs),
KOPPEKTUPOBAaTh  MPEMJIOKEHHBIA  QJIrOPUTM C  Y4ETOM  TIOJYYEHHS  HOBBIX
OMOJIOTMYECKHX 3HAHUH 00 H3ydaeMOM OMOJIOTHIECKOM 0OBEKTE;

ACJIaTh BLI60p u 6paTb OTBCTCTBCHHOCTD 34 PCHICHHC.

CaMOKOoHTpOoIb (pediaekcus):

BJIaJCTh criocooaMu CaAMOKOHTPOJIA, CAaMOMOTHBAIIUN U pe(I)J'IeKCI/II/I;
AaBaTb aICKBATHYIO OLICHKY CUTYyalluX W Npcjiaratb IjiaH eé U3MCHCHUA,

YYUTHIBATh KOHTEKCT M MPEABHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH
pemieHrH y4eOHOW OMOJIOTHUECKOW 3aa4M, aJlalTHPOBATh PEIICHHE K MEHSIOIIMMCS
00CTOSITEILCTBAM;

OOBSCHATh NPUYUHBl JOCTHXKEHUS (HEIOCTHXKEHUS) pEe3ylbTaTOB JeSATEIbHOCTH,
AaBaTb  OLICHKY HpI/IO6p€TéHHOMy OIbITY, YMCTb HaxXOAWUTb IIO3UTUBHOC B
MIPOU3O0LIEIIIEH CUTYALNH;

BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBILUXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

ONCHUBATHL COOTBCTCTBUC PE3YJibTAaTa LCIU U YCIOBUAM.

OMOUMOHATBLHBIN HHTCILICKT:

pa3nuyarh, Ha3bIBaTh W YHPABIATh COOCTBEHHBIMH HMOLMSAMH U SMOLUSAMHU
ApYyrux,

BBISIBJISITH U QHAIU3UPOBATH IPUYKHBI SMOIIHIA;

CTaBUTH ce0sl Ha MECTO JAPYroro 4ejJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUSAIPYTOT0;
PeryaupoBaTh Crioco0 BBIPAXKEHHSI SMOLIUH.

[Ipunstue cedst u Apyrux;

OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO;

MPU3HABATH CBOE MPABO Ha OIIMOKY M TaKOe XKe MPaBO JIPYroro;

OTKPBITOCTB ce0e U IPYTHM;



® 0CO3HaBaThb HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJIAQJICTh CHCTEMOW YHUBEPCAIBbHBIX YYEOHBIX PETYISATHUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT (POPMUPOBAHHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISAIOZUIIUS
JIMYHOCTH), U )KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBJICHUS] COOOM, CaMOIUCLUITIHHBI,
YCTOMUYUBOTO MOBEICHMUS).

IIpenmeTHble pe3yabTaThl OCBOCHHS ITPOrPAMMBI
B nmo3naBaTenbHON (MHTEIEKTYaIbHON) chepe:

— TpHOOPETEHHE OIbITa HCIOJIb30BAHMS METOJ0B OHOJOTHYECKOW HAyKH C IICJIBIO
U3YYCHUS OWOJOTMYECKHX OOBEKTOB, SIBJICHUW M TPOIECCOB: HAOIIOJEHUE, OIHCaHUE,
MIPOBE/ICHUE HECIOXKHBIX OHOJIOTMYECKUX ONBITOB M SKCIEPUMEHTOB, B TOM YHCIE C
HCITOJIb30BAaHUEM aHATIOTOBBIX ¥ IU(PPOBBIX OMOJOTUUECKHUX MPUOOPOB K HHCTPYMEHTOB;

— (dopmupoBaHue yMEHHUS HWHTETPUPOBATH OMOJOTHYECKHE 3HAHWS CO 3HAHUSAMH U3
IpYruX y4eOHBIX NpeaMeToB ((pU3UKH, XUMUHU, reorpaduu, UCTOPUH, OOIIECTBO3ZHAHUS U T.
1);

— (¢opMHpOBaHME YMEHHUH peliath ydeOHbIC 3alaud OWOJOTHYECKOTO COJIEPIKAHHMS,

BbIABJEATL IMPUYUMHHO-CIICACTBCHHBIC CBA3H, IIPOBOAUTH KAaUYCCTBCHHLIC M KOJHMYCCTBCHHBLIC
PpacucCThl, ACJIaTh BBIBOABI HA OCHOBAHUU ITOJYUCHHBIX PE3YJIbTATOB;

— (opmupoBaHUEe yMEHHUS TUIAHUPOBATH YI€OHOE MCCIIEAOBAHNUE HITH ITPOCKTHYIO padoTy
C YYETOM IIOCTAaBICHHON wLenu: (OPMYIHPOBATH MPOOJIEMy, THUIOTE3y W CTaBUTh 3aJa4H
UCCIIeIOBaHMs, BbIOMpaTh aJEKBATHO IIOCTABJICHHOW L€ METOJIbl, JeJaThb BBIBOJBI IO
pe3yibTaTaM UCCIIECIOBAHMS WA POSKTHOM eSITebHOCTH;

— (opMupoBaHME MHTEpeca K yrIyOJeHHI0 OMOJOrMYecKHX 3HaHWi (mpeanpoduiabHas
MOJIrOTOBKa M MNpodecCHOHATIbHA OpUEHTaLUs) U BbIOOPY OHOJOrMM Kak MPOQUIBHOTO
npeaMeTa Ha CTYHNEHHM CPEAHEro MOJHOro obpa3oBaHus A Oyayuiei mpodeccuoHanbHOM
NeSTeTbHOCTH, B OO0JIACTH OWOJIOTHH, MEIUIIMHBI, SKOJOTHH, NICUXOJIOTHH, BETEPHHAPHH,
CETBbCKOT0 XO3HCTBA;

— BIIAJICHHE HaBbIKaMHU paboOThl ¢ MH(OpMaIMel eCTEeCTBEHHO-HAYYHOT'O COJEp>KaHus,
MpeACTaBICHHOM B pa3HOil (opme (B BHUIE TEKCTa, TaOJIMYHBIX JTAHHBIX, CXEM, TrpaduKoOB,
auarpamM, Mojesei, M300pakeHuil), KpUTHUECKOro aHaiu3a HWH(OpMAalud U OICHKU €€
JIOCTOBEPHOCTH;

— YMEHHME HHTETPUPOBATh OWOJOTUYECKHE 3HAHUSA CO 3HAHUSAMHU JPYTHUX YIEOHBIX
MPEeIMETOB; WHTEpEC K YIIyOJIeHHI0 OWOJOTMYECKUX 3HAHUU W BBIOOPY OHMONOTHMHU Kak
npouIpHOrO mMpeAMeTa Ha YypOBHE CpeAHero oOmiero oOpazoBaHus Uit Oynyien
po¢eCCUOHATBHON JIEATETLHOCTH B 00J1aCTH OMOJIOTHH, MEIUIIMHBI, YKOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO35HCTBA, MUIIEBOW MPOMBIIIIICHHOCTH, TICHXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh
YETKHUE TPEJCTABICHUS O MATePUATUCTUYECKON CYITHOCTH T€HOMOB >KHBBIX OPTaHM3MOB U
PEryJsIUI0 UX PaboTHI,

— 3HAaHUM€ OCHOBHBIX (I)aKTOpOB Opr)KaIOIJ_ICﬁ Cpcabl, BJIUAKOIMIUX HA Pa3BUTUC H
CYIICCTBOBAHUC )KNBbLIX OPraHN3MOB, aJanTaimii K (baKTopaM Opr)KaIOH_ICﬁ CpCabl;

— 3HAaHHMC€ OCHOBHBIX IIOAXOJ0B 6I/IOT6XHOJ'IOFI/II/I, HUCIIOJIB30BaHUA €€ JIOCTI/DKGHI/Iﬁ B
COBpCMCHHOI\/'I JKHN3HH YCJIOBCKA, OCOOCHHOCTH HCIHOJIb30BAHUS IKHUBBIX OpTraHu3MOB IJId
IMPONU3BOJCTBCHHBIX HYXK YCJIOBCKA,

— 3HAaHHC€ OCHOBHBIX IIOAXOAOB CCICKIHWU H OHMOTEXHOJIOTHH KYJIbBTYPHBIX paCTeHHﬁ,



XapaKTepu30BaTh T'CHETUYECKH MOIU(PHUIMPOBAHHBIC PACTEHUS, ONEPUPOBATH IOHITHUSIMH,
rudpuau3amnys, OTHajeHHas  THOpUIu3anmsi, HMCKYCCTBEHHBI  OTOOp,  TE€TEpO3HC,
TpaHchopmanms, MyTareHe3, TCHeTHIECKOe PeJaKTHPOBAHHUE;

— IIOHUMaHHE€ MOJICKYJISAPHBIX MEXaHU3MOB pEain3alun HaCHCHCTBeHHOfI I/IH(bOpMaI_[I/II/I u
YMCHHC CBO6OI[HO OoneprupoBaTb OCHOBHBIMH IIOHATUAMU MOJ'ICKyanHOﬁ OouojIoruu U ee
COBPCMCHHBIX HaHpaBJIeHI/Iﬁ — I'CHOMHKHU, MECTAIrCHOMUKHU, IPOTCOMHKHU

— 3HaHWE OCHOBHBIX 3a00JICBaHWI YEIOBEKA, MEXaHW3MOB HMX DPa3BUTHS, CIOCO0AX HX
JIMarHOCTHUKH U JICUCHUS

— ¢GopMHpOBaHHE YMEHHUS HUCIIOJIL30BaTh MOHATUWHBIN anmapar ¥ CUMBOJMYECKHH S3BIK
FEHETUKH, T'PAMOTHOE MNPHUMEHECHHE HAyYHbIX TEPMHUHOB, IOHSITUH, TEOPHM, 3aKOHOB MJIS
OO0BSICHEHUS HA0JTIOTaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN H MPOIECCOB, MTO3BOJISIFOIINX
3aJI0KUTh QYHIAMEHT HAYIHOTO MHUPOBO33PEHUSI.

B nieHHOCTHO-OpHEHTallMOHHOH cdepe:

— 3HAHHC, YTO IPUMCHCHHEC COBPCMCHHBIX TEXHOJIOT UM MOJICKyanHOﬁ OHOJIOTHH I103BOJISET
yCIIemiHO peuIaTb TAKUC 3J'IO60,Z[H€BHI>I€ HpO6J'IeMLI, KaK OXpaHa OKp}/')KaIOIJ_Ieﬁ Cpcabl,
COXpPAaHCHUC 310POBbs YCTIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUCIKOCUCTEM.



TEMATHYECKOE INTAHUPOBAHHUE

Moayab «Kak KMBOTHbIE W PaCTeHUs] NMPHUCHOCAOIMBAKTCH» (IBOJIOLMOHHAS
3K0J10THs) 5-6 Kiaaccel (34 yaca)

Tembl

OcHoBHoOe coepxaHue

)

0cO0b — OpraHM3M Kak eJuHas
cucreMa. Ananranuu
(mpucmocobieHus ). [TonsiTne
roMeocrasa JKHBOTO  OpraHH3Ma.

Crioco6b! ero nojaep kaHusl.

OrpaanueHnss MOp(HOIOTUIECKUX H
(HU3HOIOTHUECKIX alanTaIui.
[Touemy opraHu3MBbl HE CTAHOBSITCS

JlesiTeIbHOCTH
HIKOJIbHUKOB
1. Mpbr wuccaenyem CeoiictBa u  cTpoeHue kuBbIX | MccrnenoBarenbckue — pabGoThI
JKHBbIEe 00beKThI (6 OpraHu3MoB (cTpoeHue kietku).Bun, | «Bce nam  (cuHuibl, Oenku,

Oepe3sbl U T.J.)0AMHAKOBBIE?
®oroksecT».  [IpakTnueckas
pabota

«CocraBisieM KHUTY PEKOPJIOB
pacTeHMii M>KUBOTHBIX HAIIETO
Kpas».

JKMBBIX OpPraHHU3MOB K a0MOTHYECKAM
(dakTopam. [IpucnocoOnenuss  x
OCHOBHBIM a0HOTHYECKUM (hakTOpam:
TEMIIEpaTypa, BIaXXHOCTb U CBET.

OECKOHEYHO OOJIBIINMU,
MaJCHbKUMH,
BCESIIHBIM.
2. Bansinmne PakTopbl OKpYy>Karoleu cpenbl | [IpakTHuecKkoe 3aHATHE
OKpY Kalolleil cpeabl (abuoTtmueckue, Ouotmueckue, | «Ilger u Temio» (KyOMKH
Ha JKHBbIE AHTPOIIOTEHHBIE). IIpuMepsl | pna B3BECHTH, MOJIOKUTH B
opranu3msi (12 ) a0MOTUYECKHUX ($akTopoB, | yamku [erpu Ha
OKA3bIBAIOIIUX OCHOBHOC BIMSHHC HA | pasHONBETHYIO Oymary, uepes
JKU3HEICSITEIIbHOCTD KUBBIX | 30 MUHYT B3BECHTb 3aHOBO —
OpPraHM3MOB: ~ TEMIEparypa, CBET, | xTo GICTpEe pacTasui).
BJI&KHOCTb. OcHOBHBIE TIpaKkTHUeCKOE 3aHATHE
3aKOHOMEPHOCTH  MPUCTIOCOOTIEHUS

«Ydto pactBopseTcs B
BOJIe» (3KCTIEPUMEHT

«Kunkuit JIOM»).
[TpakTruyeckoe 3aHATHE
«duddys3us Bemects B
BOJI€ (PacTBOPHI)»,
«/IB>keHne  pacTBOpOB IO
IBETKY».

[IpakTrueckoe 3aHsaTHE

«Jlem mmaBaeT B BOJE
(aiicOeprw, 3amep3aHue
BOJIOEMOB)».

[IpakTrueckoe 3aHsaTHE
«Jlen mpu 3amep3zanuun




paciupsieTcs»

(pazpyieHue KaMHsI
(mouBooOpazoBaHue),
3amMep3aHue KJIETOK).
[IpakTHueckoe 3aHsATHE
«yba» (xyOuku Jnbaa
3aBepHYTb B  DPa3HbIU
Marepuail, B3BECUTD).
[IpakTHueckoe 3aHsATHE
«ITurmeHTHD) (MOXHO
pa3nenuTh Ha BaTMaHe
KpacuTenu u3
(dbomacTepoBy.

[IpakTuueckoe 3aHsaTHE

«Kak >KMBOTHBIC ILIaBalOT B
Boje»  (DKcmepuMeHT ¢
MTUTIETKOM ).
HccnenoBatenbckue  pabOThI
«Bmusame  cBera  (Termia,
BJIQKHOCTH, COCTaBa IIOYBBI)
Ha pacTeHUsI B ECTECTBEHHBIX
WU UCKYCCTBEHHBIX
YCIIOBUSAX» (Ha JOCTYITHOM

MaTepuaie).

3. B3anmopeiicTBus
JKUBBIX Opranu3mon (4

4)

buornueckue (hakTopEI.
3aKOHOMEPHOCTHU pa3BUTHUA
MEKBHUIOBBIX

B3aMMOOTHOIICHHH.

Kospomonus (XUIIHUK-KEPTBA;

apa3nuT-X0351H) OBomronus
CTpareruit 1oObIBaHUS MUILH.

ComnuanbHOCTh. Buabl-
Ilepedens pacTeHH-BpeIUTENEH.

BCCJICHIIBI.

HccnenoBatensckass ~ pabora
«Habmronenus 3a
B3aMMOOTHOILIEHUSIMHU

KHMBOTHBIX MpH JOOBIBAHUU
NUIy (KOPMYIIKK JJIs TTHII,
JUI TOPOACKUX HJIM CEIBCKHUX
KHUBOTHBIX). BeO- kamephi».
HccnenoBatenbekast

pabora

«PacnpocTpanenue
BUIOB-CUHAHTPOIIOB B

HaIlleil MECTHOCTH




4. YesoBek B KU3HH
pacreHui U
*KHBOTHBIX? (6 4)

AnTtponiorennbsie  (aktoprel. [IpaBna
JM, YTO TIEPBOOBITHBIC JIOJU KHIU B
MIPUPOIOH.

TapMOHUH c
OnomamiHMBaHWEe W [pPUPYYEHUE
KUBOTHBIX W  pacTeHHMil. 3auem

cracaTb BBIMHUpPAIOUIUE BUABI, KaK 3TO
nenats. KynbTypHblE pacTeHMsI U MX
qukue npenku. I[louemy BakHO HX
COXPAaHSTH.

Pa3HooOpa3ue KyjiabTypHBIX pacTeHHH
U UX 3HAYEHUE B JKU3HU YEJIOBEKA.
KpacHasg xHura Bamei TEppUTOPHUHU.
Oco060 oxpaHsieMble TEPPUTOPHH,
3anoBegHuKU Poccun u mupa.

[TpakTrueckas pabora
«Pa3zHoo0pasue KyabTypHBIX

pacTeHuit B BallleM
pEruoHe».

HccnenoBatensckas ~ pabora
«Bnusinue AQHTPOTIOTE€HHBIX
bakTopoB Ha pa3BuTHE
pacTeHui B

ropoJIe/HACEICHHOM ITyHKTE).
DKCKypcust/mpakTuyecKas
pabora «OOIIT B Bamem
peruoHe  —  yHHUKaJIbHbBIC
OOBEKTHI IPHPOJIBIY.

5. DxoJormyeckue buocdhepa — oagna w3 BaxkueWmmx | MccrnegoBarenbckue pabGOThHI
Humm (6 4) obomouek  3emsu. Uto  Takoe | «DKOJIOTHYECKHUE HUIIU
«OKOJIOTUYECKHE HHIIU» U KaK OHHU | BOKPYr TeOsi — OIucaHue
dopmupyrorcs? ®opmupoBanue | (pakTOpoB OKpYKaroIeu
3HaHUH’ o OMOPa3HOOOpA3HI0 | CPEAbI».
JKU3HEHHBIX (opm, moBeneHdeckux | McciemoBarenbckue
MIPUCIIOCOOJICHUH, paboThI
Moau(HUKAIIMOHHAS ~ WU3MEHYMBOCTH | «DeHoIoTHYecKue
(na 6a3oBoM ypoBHe). PacturenbHble | HAOTIOACHHS.
COOOIIIECTBA U X THUIIHI.
Pa3Butue u CMEHBI
pPacCTUTEIBHBIX COOOIIIECTB.
MoayJib «OcHOBBI pacTeHneBoacTBa» 7-8 kiaccehl (34uaca )
Tembl OcHoBHOe coaep:kaHue JleAiTeJbHOCTD
IIKOJbLHIUKOB
Tema 1. BBenenme B | Uro-Takoe pacTEeHUEBOJICTBO: ITpakTnueckas pabora
pacrenueBoacTBo (14) | OCHOBHBIE (bakTopbI «Bouka JTuouxa.

BBIPAIIMBAHUS PACTCHUI.

HcTtopust pa3BUTHsI arpOXMMHUYECKUX
3HaHui (pabotel M.B. JlomoHOCOBa,
}0.JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupszesa,[L.A.
Kocteruena, JI.H.




[TpstHUIIHUKOBA U 1Ip.).

Tema 2.
ArpoTeXHHYeCKHii
IkcrnepumenT (3 4)

[IpaBuia mocTaHOBKH
arpodKCIEPUMEHTOB.
[TocTaHOBKa YKCTIEPUMEHTOB C
pacreHusiMu. BbiOop Tembl,
COCTaBJICHUE TUIOTE3bI, [ETH U
3aj1a4 3KCIIEPUMEHTA 110
BBIPALIIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOH cpeie.
Kontponu, noBropHocty,
IPOBEICHUE HKCIICPUMEHTA.
[TnanupoBaHue HKCIEPUMEHTA.
OneHka pe3ysbTaToB
IKCIIEPUMEHTA.

OcBoeHME TEXHOIOTHH
KPYTJIOTOJTMYHOTO BBIPAIIMBAHUS
CaJIaTOB M MUKPO3€EJICHH B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBaTenbckas
pabota «DaKTopsI,
BIIMSIIOIME Ha
IIpopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTuyeckas pabora
«COop yCTaHOBKU 7151
BbIpAILlMBAaHUs paCTEHUI! B
KOHTPOJIMPYEMBIX
YCIOBHSX.

Tema 3. Poab
XUMHYECKHX
3JIEMEHTOB B
NMUTAHUN PACTEHMIt
(104)

Bona. PactBop. BeITskKa.
AHHOHBI, KATHOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xuMHuueckux
AJIEMEHTOB B MUTAHUM PACTEHUM.
[Tonydyenune nuTaTenbHbIX
BEILECTB PACTECHUSMH.

Y n00peHus: opraHuyecKue,
MUHEpaJbHbIE,
MUKpoOuosiornueckue. Turbl
NIATaHuA pacTeHui. Bo3aymHuoe
U MUHepaibHOe (KOPHEBOE)
NUTaHue pacTeHuil. Tpancnopr
MUATATEIbHBIX BELIECTB
pacTeHuil: BOCXOAAIIMN U
HUCXOIIIHI TOK. Baxkaenmme
KaJiuiiHele, pochopHbIe U
a30THBIC YIOOPEHHUS, UX
cBoiicTBa. [IpocThie U ClI0KHbBIE
ya00peHusI.

Pocrt u pa3Butue pactenmii:
JTarmbl OHTOTeHe3a, (aKTOPHI,
BIIMSIIOIIHME HA POCT PACTEHUM:
CBET, I'yCTOTa M0Ca/I0K, TUTaHHE,
cyocTpar.

Oco0eHHOCTH TUTaHUS

[IpakTnueckas padbota
«CXeMbl MUTaTENIbHbBIX
pactBopoB. Pacuet 103
ya0OpeHut ast
MUTATEIbHBIX PACTBOPOBY.
[IpakTnueckas padbota
«[TpaBuna cmemBaHus
yI10OpeHuit»
ITpakTryeckas pabora
«IIutanue pacTeHni:
TEXHOJIOTHS
IIPUTOTOBIIEHUS
MUTATENbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYpP».
[IpakTuueckas pabota
«MOHHATOPUHT
MUHEpaJIbHOTO TUTAHUS
pacTeHHI».
[IpakTuueckas pabota
«PacturenbHas
JTMarHOCTHKA.
HccnenoBarenbekas
pabora «Onenka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTCHUM Ha
LIKOJIbHOW TEPPUTOPUH,




pacTeHuil a3oToM. A30T M €ro
3HAQYEHWE B OKU3HU PACTECHUM.
@opMbI a30Ta U UX MPEBpaALICHUE
B IIOYBE.

Ncrounnku docdopa ais pacTeHus.

3HavyeHue bochopconepxkammx
coequHeHM B  KieTtke. Poib
MaKpOIPrHYECKUX COCTMHEHUH
dbocdopa B SHEPTETHYCCKOM
oOMeHe.

Bnusnue xamus Ha Qusznyeckue
CBOMCTBA IIPOTOILIA3MBl, Ha
(bepMeHThI YIJI€BOIOPOAHOTO

oOMeHa, CUHTe3 OeJIKOB U JIp.

Ponp kamus B moanepKaHUU
MOHHOro OajaHca B TKaHAX, B
mporeccax CaMOpPETYJISIIIIH.
Perynaropnas u
CTPYKTYpooOpa3oBaTenbHasi  poib
Kanplus. YdacTue B 00pa3oBaHUU
KJIICTOYHOW CTEHKH, IOJIJEPKaHUHU
CTPYKTYpbl MeMOpaH W perysius
UX  [POHHULAEMOCTU. 3HAUEHUE
Marausi B MeTaboJI13Me pacTeHU M.
Marnuii B cocTtaBe XJOpoduiia,
CXOJICTBO xjopodusia u
reMorioOMHa Kak  CBHJIETEIbCTBO
€IMHCTBA OPTaHUYECKOTO MUDA.

Cepa u ero OCHOBHBIE COETUHEHUS,
ux pOIb B CTPYKTYpPHOM
OpraHu3alliil KJIETKH, ydYacTHe B
OKHUCJIUTETHHO-

BOCCTAaHOBUTEIIbHBIX peaKnusx
MuKpOo37IeMEHTHI.

[IpencraBnenus 0 ponu
MHUKpPODJIEMEHTOB B METa0OIH3Me
pacTeHUH. OcobenHoctu
MOCTYIJIEHUSI MUKPOSJIEMEHTOB B
pacTeHus.

CI/IHepTI/I3M 1 aHTarOHu3m

YCTaHOBKa  NPUYHH
MATOJIOTUIECKUX
COCTOSIHUM (pu
HAJUYHH)».
HccnenoBarensckas  pabora
«Ol1eHKa BIUSHUS Pa3IMYHBIX
AJIEMEHTOB  HAa  COCTOSIHUE
pacTeHui (cocraBiieHue
Pa3IMYHBIXIIOAKOPMOK).




AJIEMEHTOB  THUTaHUS  PACTCHHI.
PacturenpHas JINarHOCTHKA u
METO/IbI uaeHTuGuKanuu
HeJIOCTaTKa/N30bITKA 3JICMEHTOB
MMUTaHUS.
Tema 4. PeryasTopsl [lonsTne o peryirdaropax pocra I[IpakTryeckas pabora
pocra pactenuii. | pacteHud. CTUMYIIATOPBI pocTa «DUTOMOHUTOPHHT M OIEHKA
3ammra pacrenmii (2 | — (UTOTOPMOHBI (aykcuHBI, COCTOSIHHMSI pacTeHHiA.
q) ruo0epeInHbI, [IUTOKUHHUHBI ). CoBpeMeHHBIE CIIOCOOEI
NHrubutopsl pocta pacTeHH: MOHUTOPHHTAY.
1. npuponusie (abcum3oBas UccnenoBarenbckass ~ paborta
KHCJIOTa u HEKOTOPBIC «BrnusHue rerepoaykcuHa  Ha
(deHobHBIC BEIIECTBA npopactanue (pPOCT HapasHBIX
(uxymapoBasi, KOpHYHas, CTaJIUSAX, B PA3HBIX YCIOBHSX)
CaJIMIUIIOBAs KUCJIOTHI). Pa3TUYHBIXPACTCHHIN.
2. cunrerndeckue  (Mopgaktunbl, | IIpakTHueckas paboTa
peTapaaHTHI, nedonuantel, | «MHCeKTapuu: IpaBuia MU
JICCUKAHTEI, repOMIUIBI). | YCIIOBHS pasBeacHUs
OUTOMOHUTOPHUHT u OLICHKA | I1OJIE3HBIX HACEKOMBIX).

coctosiHusi pacteHuii. CoBpeMeHHbIe
C1ocoObl MOHUTOPUHTA.

3amuTa pacTeHUM OT
BpPEJIUTEIICH: OCHOBBI

onoMeroa.

Tema 5. Boanas,
necyaHasi U
MoYBEeHHAas
KYJbTYPBHI, HX
NpUMeHeHHue B
BbIPALLIMBAHUU
pacTreHuii.
dusznosorus
pacrenmii (4 1)

Bonnas, mnecuaHas W IOYBEHHAas
KyJIbTYpbl, WX IPUMEHEHHE B
BBIPAIIMBAHUU PACTCHUI.
IIpoBenenne BOABI B KOpHE H
ctelIe pacTeHUH.

BoaHbI pexuM pacTeHHil: CTpOeHUE
yCThUIL: (DAKTOPBI, BIMSIOMUE HA HUX
pPacKpbITUE M 3aKpbITHE. 3HAUEHUE
MEXaHM3Ma PpEryJsluu  HUCIapeHUs
BJIaT'M PACTEHUEM.

@DOTOCHHTE3 — YHUKAIBHBIN IIPOLIECC
pacrenuii. TemHOBas U cBeTOBas
¢a3sl poTocHHTE3A.

3HaueHue (POTOCUHTE3A JJI HKUBBIX

OpraHU3MOB. dakTopsl  pocTa
pacTeHWil: BO3AyX H  a’dparus.
[logzeMHOe  JbIXaHHWE paCTEHUM:

COCTaB MIOYBEHHOT'O
BO3/yXa, ra3000MeH. ['a3000MeH

[TpakTryeckas pabota
«Kopnesoe JaBJICHUE.
[IpakTnueckas padbota
«IIpuroroBnenue mnpenapara
YCTBUI METOAOM CJIETKa.
HccnenoBatenbckue pabOTHI
«Bnusiaue YCIIOBHM
COZiep’)KaHUsl PACTeHHH Ha
KOJINYECTBOYCTBHIIY.

[TpakTudeckas pabota
«DyHKIHOHAIbHAS
JUArHOCTHKA PAaCcTEHUH TIO0
AKTUBHOCTH XJIOPOTIACTOB.
Uccnenosarensckas

pabora «Onpenenenune
xsopoduinna A u b,

OLIEHKa




pu 6€CTIOYBEHHOM
BbIpAIIMBaHUH.

(hOTOCHHTETHYECKOU
aKTUBHOCTH PACTCHUN U
(bakTOpOB, BIUAIOUIUX HA
Hee.

[TpakTuyeckas pabora
«Anpanus, CO, u Os.
JIpIXaHuE PACTCHUI.
ITpakTryeckas pabora
«/IpIxanue pacTeHui:
OLIEHKa HHTEHCUBHOCTHU
JbIXaHUs PACTEHUIN U
IUIO/IOBY.
HccnenoBatenbckue
paboTel «Biusiane
crioco0a BeIpaIiMBaHUs
(coctaBa muTaTENBLHON
CMECH, CXeMbI BHECEHHUS])
Ha POCT U Pa3BUTHUSA
Pa3JIMYHBIX PACTCHUI.

Tema 6.
KyabstypHbIe
pacTeHms.
CoBpemeHHbIE
aCIeKThI ceIeKIUH
(10 u)

Kak 4gemoBek craji ucioiab30BaTh
pactenusa? CBsi3b pa3BUTHS
UBUJIN3AIIUM YSJIOBEKA U
OJIOMAIlIHUBAHUS PACTEHUM.
JlomecTukarus.
HacneacTBeHHOCTB U
H3MEHYHUBOCTH — OCHOBHBIE
CBOMCTBA )KUBBIX OPTaHU3MOB.
N3menunBocTh. Bunsl
W3MEHYHBOCTb.

I'en —maTepuanbHbIl HOCUTEIb
HAcCJIeICTBEHHOCTH U
M3MEHUYUBOCTH. HyKenHOBBIE
KUCIOTHL. JIokaau3amus
TEHETHUYECKOI0 MaTepuaa B
KieTke. JleneHne KIeTok.
Pennukamusa JIHK. OcHoBHast

JI0rMa MOJIEKYJISIPHOM OHOJIOTHH.

Tpanckpunuus. Tpanciauus.
Myrarmumu.

D¢ dekT OyTHIIIOYHOTO
TOPJIBIIIKA W TEHETHYECKOE
pasHooOpa3ue. Yto Takoe
reH0aHK? 3aueM COXpaHAThb
TFEeHETUYECKUE PECYPChI
pactenuii? OCHOBHBIE CTIOCOOBI

Huckyccus
«/lomecTukanus, Bce Jix
pacTeHus U )KUBOTHBIE,
KOTOPBIC )KUBYT PSIIOM C
YEJIOBEKOM UM
0JIOMalTHUBAKOTCS?
MOXHO 11 CUUTaTh
TapakaHa 0JI0OMaIlIHEHHbIM
AKUBOTHBIM?).
[TpakTuueckas pabota
«MonauduxanonHas
W3MEHUYUBOCTH (JIUCTHA,
UTOJIKH C OJTHOTO
JIEpeBa)».

[TpakTuueckas pabota
«I'eH — nHCTpPYKIIKA 11O
cOopke KJIeTKH (Ha Oucepe
WJTU KOHCTPYKTOPE)».
[TpakTudeckas pabota
«MyTtanus Ha 6yTepopose
(J1r060¥ 00BEKT U3
peabIayIel padboThl, Tae
M3MEHEHUE UHCTPYKIINHU
MIPUBEIET K U3MEHEHHUIO
BHEIIHETO BUa
00BeKTa)».




COXpaHEHUsI TEHETHYECKHX PECYpPCOB
pacteHwuii (ex situ u inSitu).

3nauenne pabor H.M. Basuiosna.

3aKOH TOMOJIOTHYECKUX PSJIOB.
LlenTpbI MIPOUCXOXKIACHUS
KYJIbTYPHBIX pacTeHui H.N.
BaBumoBa u IL.M. JKXykosckoro.
OcHOBHbIE METO/IbI CEJIEKIUU.
I'ubpumuzanumsas.  Dopmel  orbopa.
OCHOBHBIC HAMPABICHUS CEICKIIUU:
yIIydiIeHue YpOKafHOCTH,
YCTOHYMBOCTH K OHOTHYECKUM H
abMoTHYEeCKUM (haKTOpaM.

Ectb 5mu xu3Hp B mpoOupke?

buorexnonorus KYJIBTYPHBIX
pacTeHuil.

Kak YeJIOBEK MOXeET
MOIU(pUIIMPOBATH pactenus?
['enernueckoe peAaKTUPOBAHUE.

COBpeMeHHLIe IoaAXodbl 1
JOCTHIXCHUA T'CHCTUYCCKOI'O

pPEIaKTHPOBAHUS PACTCHHIA.

[IpakTnueckass pabora 10
rpynnaM «OTKyJa Ha Halmx
CTOJax
(bPYKTBI/OBOIIH/3IIAKI.
[IpakTuueckas pabota
«BplpamuBaem  ropox. Kak
MPOBECTU  CKpEUIMBaHUE Yy
ropoxay.

HccnenoBarensckas  paboTa
«BplpamuBanue pacTeHHU B
poOUpKe» (MOXHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMi  IPEIbIIyIINnX
9KCIIEPUMEHTOB 1o
COCTaBJICHHIO  IMUTATEIbHbBIX
PacTBOPOB JIJIsl PACTCHHUI).
[IpakTnueckas padbota
«["enoMHLIE HO>XKHUIIBI

(MonenupoBaHue paboThI
cucrembl CRISP-Cas)».

Tema
Pacrurenbnas
npoaykuus (4 4)

7.

HanmzemHble ©W  moa3emHble
opranbl pacteHuit. [loGer wu
BUION3MEHEHHBIHN mooer
pacTeHH. CriocoOsI

Pa3MHOKEHHUsI paCTEHUM.

IlonaTe O KayecTBe MPOAYKTOB
nutanus. [IpoOrembl KOHKYpEeHLIMH
OTCYECTBEHHBIX MPOLYKTOB ITUTAHUS
c MMITIOPTHBIMH. Jlorncruka
JIOCTaBKM U CPEICTBA COXPAHECHUS
IIPOYKTOB ITUTAHMUSL.

Mukpo3eneHp:  MOJNE3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUI aHaJIN3
MIPOYKLIHH. OcHoBBI
CreKkTpooTOMETpHUH.
[ToreHmomeTpus.
Xpomarorpadus.

[IpakTnueckas padbota
«IIpenenbHo JIOIyCTUMBIE
koHueHTpauun  (IIAK) wu
METObI KOHTPOJIS
0€30MacCHOCTH  PaCTUTENbHBIX
IPOAYKTOBIIUTAHUS.
HccnenoBarenbekas
«OrueHka
BBIPAILICHHON
(mubo  cBos,
MarasuHa).
pabota
«MeToapl OLICHKH KadecTBa
pacTUTENbHOW MPOIYKLIHU:

paborta
KauecTBa
MHUKPO3EIICHI
mmbo U3
IIpakTnueckas

XpaHEHHE H COXPaHHOCTh
MUTATENBHBIX BEMIECTBY (TI0
JOCTYITHOMY

000pYyIOBaHUIO).
UccnenoBatenbckas pabora|
«Onpenenenue ButamuHa C
METOA0M 00paTHOTO,
TUTPOBaHHUA B IUIOJAX  HA|
pasHOM  cpoke  (cmocobe)

XPaHCHU).




Moy «buorexHosiorusi» 7-8 kiaaccnol (34 yaca)

pa3MHOXeHHe. 3HaKOMCTBO C JJOMEHOM
Apxen (3KCTpeMO(pUIBHOCTb,
OCOOEHHOCTH CTPOEHHUS KIIETKH).

Tembl OcHoBHOe cogep:kaHue JleATeILHOCTD
HIKOJILHUKOB
Tema 1. [Tonsitue OMOTEXHOJIOTHH. 3auem I[IpakTnueckas pabora
BuotexHosnorus YENIOBEKY OHOTEXHOJOTHH, B YeM HUX | «[IpuMepsl
(29) NPEMMYIIECTBO ~ NEPe]  XMUMUYECKUM | mpumMeHeHHUs
cuHTe30M.  OCHOBHBIE  OMOOOBEKTHI | GHOTOrMYCCKHIX
OMOTEXHOJIOTUU: MPOMBIIIICHHBIC | 0GBeKTOBR B TBOCH
MUKpPOOPTaHU3MBbI, KJIETKH U TKAaHU | ycp3HIY.
pacTeHHii, JKUBOTHBIX U  4YEIIOBEKA,
OMOKaTaIN3aTOPHL.
Coipbe 1151 OMOCHHTE3a M OIIEHKA €TO
OMOIOTMYECKOM [IEeHHOCTH.
OCHOBHBIC MCTOYHUKHU YTIIEPOAa, a30Ta,
docdopa, MHKPOIJIEMEHTOB.
HccnenoBaHre HOBBIX HCTOYHUKOBCHIPHS
(BKITFOUAS BOIIPOCHI ero
MpeIBAPUTEIILHON 00paboTKN),
pa3paboTKa HOBBIX MUTATENIBHBIX CPEll, B
TOM qrcie BKJTIOYAFOIITIX
OMOCTUMYJISTOPBl U JAPYTHUE SJIEMEHTHI
VIIPaBICHUS ¥ ONTUMHU3AINH TPOIIECCOB
OuocuHTe3a. MeToabl ONTUMU3ALMU
MUTATENbHBIX CPe]l.
Tema 2. [Tonoxxenne mpokapuoroB B cucrteme | [Ipaktuka. JlabopaTopHas
Mukpoouonorus (6 OpPraHUYECKOT 0 MUDpA. Crpoenne | pabota
q) OaxrepuanbHoi kieTku.Knaccupukauus | «DukcupoBaHHBIE
OaKkTepHil. Ipenaparsl OaKkTepuil.
Mopgonorust 6aktepuii. Ilpocteie u | Onpenenenue dhopmbl
CIIOKHBIE METO/TBI OKpAIIMBaHUS | MPENJIOKEHHBIX KYIbTYp
Oaktepuil.  @usuoniorus  OakTepHil: | MUKPOOPTaHU3MOB,
MUTaHUE, JIXaHUE, poct U | UCTIONB3Ys IPOCTOM

METO]T OKPACKI».
Jlaboparopnas pabota
«Omnpenenenue Tumna




MOJ0YHOKHUCIIOE U CHUPTOBOE
opoxenue. ororpodHbIe 1
XeMOTpo(dHBIC OAKTEPHH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCMOHEHIMaIbHAas MOJIEb POCTa.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6akrepun. YymHas
HaJloyka ¥ YepHasi CMepTh,
OO0TyJHM3M, CTOJIOHSK, TYOCpKYJIE3.
Hctopus 60pb0BI €
OaKkTepuaTbHBIMU HHPCKITUIMHU.
Boiina 6eckoHeuHOCTH:
AHTUOMOTHKY IIPOTUB OAKTEPHUH.
MexaHu3MBbI IEUCTBUN
AHTUOMOTUKOB. MeXKIIeTOUHAs
KOMMYHHUKaIus 0akrepuii. YyBCTBO
KBOpYyMa.

[Tpumenenue 6akTepuit
yenoBekoM. Kunernueckoe
ONnKCcaHue OMOCUHTE3A IPOYKTOB
MUKpOOpTraHn3Mamu. bakrepun,
KOTOPBIE MOTYT pa3JlaraTh
TUTACTHUK.

MukpoopraHusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBEHHBIE acCOLMAIIH
pacTeHui ¢ MUKpOOpPraHU3MaMH

KJIETOYHOU CTEHKH
METOJIOM OKpallliBaHUS
o ['pamy» (ipu
HaJIUYUU PEAKTHBOB).
Jlaboparopnas pabota
«IIpuroroBnenue
MPYKU3HEHHBIX
MpernapaToB
MOJIOYHOKHUCITBIX
OakTepHii».
Jlabopartopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [lerpuy».
Jlaboparopuas pabota
«Brinenenne uncTon
KYJIbTYpPbI OaKTepHil.
Meton pa3BeieHUN.
MeTo/ UCTOIIA0IIEro
HITPUXAY.
JlaGopartopHnast pabora
«Mopdonoruueckas
XapaKTePUCTHKA
BBIJICJIECHHOW YHACTOU
KYJIBTYPBHI:
XapaKTepUCTHKA
KOJIOHHH, popma
OaxkTepuil, TUII
KJIETOYHOW CTEHKW.
JlaGopatopHas paboTa
«CpaBHeHHE pocTa
MUKpPOOPTaHHW3MOB Ha
qarke 0e3 u ¢
n00aBIeHUS
AaHTHOUOTHKOBY.
Uccnenosarensckas
pabota «Ilouck
MHUKPOOPTaHN3MOB
o0aaronmx
AHTarOHUCTUYECKOU
aKTUBHOCTBIOY.
WccnenoBarenbekas
pabota «Beinenenue
MOJIOYHOKHCITBIX
OaxkTepui,
UCCIICTOBAHHE UX




AKTUBHOCTH.
HccnenoBatenbekast
pabora  «Bwigenenue
OaxkTepuil MOIE3HBIX TS
pacTeHui».

Tema 3.
JyKkapuoTHYeCcKHe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(n1ecHeBbIe rPUOHI,
AP OXKKH,
Bogopocn) (6 1)

[TnecHeBbIe rpUOBI IPOTYLIEHTHI
OMOJIOrMYeCKH aKTUBHBIX BEIIECTB
OO0m1as xapakTeprucTHKa IPOXIKen
caxapomuueros. Mcropus
HCIIOJIB30BaHHUs IPOKIKEN B
TPaJULMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUS U
xJIeOoIeyeHus,
CHeHaIn3UPOBaHHBIE PACHI
IpoAcKend. MeTaboau3M ApoxaKei.
Peakuust ciupToBOTrO OpOXKEHHUSI.
[TomyueHnue BTOPUYHBIX
MeTabO0JIMTOB B ApOAcKax. poxoku
KaK IPOJYLIEHTbI OMOTOILIMB.
[Tomyuenue 1eneBbIX OEIKOB B
TPOACKAX.

Oco0eHHOCTH BEereTaTuBHOTO U
MI0JIOBOTO Pa3MHOKEHUS Y
JIPOAOKEN, 3HAUEHUE U3YUEHUS
MUTO3a U IMTOKUHE3A IS
ONTUMH3ALMH IPOLECCOB
KYJIbTHBHPOBAHUS PO IKECBBIX
[ITAMMOB, [TOHUMaHUS IPUIHH
MAaTOT€HHOCTH JIPOKKEHN U TpuodoB,
MOWCKa MHIIEHEW (QYHTHIIUIOB U
pa3pabOTKN HOBBIX JIEKApPCTBEHHBIX
IIpenapaToB.

Bonopocnu — nepcrnexkTuBHbIN
00BEKT JIJIs1 TPOU3BOACTBA OenKa 1
yriaeBo10B. buorexHonaornueckue
METOJTbI OUNCTKH TBEPJBIX,
KHUIKAX OTXOJIOB U Ta3000pa3HbIX
0TX0J10B Npou3BoACTB. CTOUHBIE
BO/IbI. CXEMBI OYMCTKH.
buounbTpsel, a3poTeHKH,
METaHTEHKHU, OKCUTEHKHU.
AKTHBHBIN WI ¥ BXOZSIINE B HETO
MUKpoopranusmsl. Micronb3oBanue
BOJIOPOCJIEH B OUNCTKE CTOYHBIX
BOJI.

Jlaboparopuas pabota
«IToncuet KiIeTOK
JPOXOKEH B Kamepe
I'opsieBay.
Jlaboparopuas pabota
«OOHapyxeHue
MIPOJYKTOB CIUPTOBOTO
OpOKEHUS: FITHIIOBOTO
CIIHPTA U YTICKUCIIOTO
razay.

JlaGoparopnas pabora
«HaoOmronenue
Pa3sMHOXKECHHUS
JPOYKEBBIX KIIETOK.
[TpakTuueckas pabota
«[Tony4yenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuii».
[TpakTuueckas pabota
«OCHOBHBIE BUJIBI KBaca
1 X XapaKTEePUCTHKAY
«dpoxoxu u
MOJIOYHOKHCIIBIE
OaxTepuu,
MIPUMECHSIEMBIE JIJIS
MIPOU3BOJICTBA KBACAY.
[IpakTnueckas padbota
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
JpOXoKed B a3pOOHBIX U
aHA’POOHBIX
YCIOBUSIX.
[IpakTnueckas pabota
«MeToabI OIIEHKHU
CBONCTB
xJIeOoneKapHbIX
TIPONIKEH.
OcobenHoctu
MPUMEHEHUS




IMPECCOBAHHBbIX,

CYIICHBIX u
MHCTaHTHBIX

TPOFIKEN».
HccnenoBatenbekast
pabota «Bnusiaue
(U3UKO-XUMHYECKUX
(dakTOpOB Ha KauyecTBO

OMOTEXHOJIOTMYECKON
npoaykiuu (kBac, kedup,
CBIp, XJIEO U JIp.)».
HccnenoBarenbekas
pabora «Bnustaue
(U3UKO-XMMHYECKHX
dakTOpoB  Ha  pocT
Bonopociu (Chlorella
vulgaris)».

Tema
HacaencrBeHHasn
undopmanus (44)

4.

HacnenctBeHHoCTh "
U3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA  JKUBBIX  OpPIaHHU3MOB.
N3MeHuuBOCTS. Bunn:
U3MEHUYUBOCTb.

I'en —marepuanbHBII  HOCHUTEID
HACJIEACTBEHHOCTH u
U3MEHYUBOCTH. Hyxnennoseie
KHCIIOTBI. Jlokanu3zanus
TE€HETUYECKOTO Marepuana B

KJICTKC. I[e.]'[eHI/Ie KJICTOK.

[TpakTuyeckas padora
«MoudukaoHHast
W3MEHYHBOCTh (JCTBS,
UTOJIKH C OJTHOTO JIEPEBaA)».
[IpakTnueckas padbota

«'en — wuHCTPYKIMA 1O
cOopke KiIeTku (Ha Oucepe
WA KOHCTPYKTOPE)».
ITpakTryeckas pabora
«Myranus Ha OyrtepOpoe

0001 00BEKT u3
Permmukarnus JIHK. OchHoBHast morma ( .
9 npeabIaymed padoTel, TIe
MOJIEKYJISIPHON 6uonoruu.
U3MEHEHUE MHCTPYKLIUU
Tpanckpunuus. Tpancianus.
IIpUBEJET K  HW3MEHEHHIO
Myranuu.
BHEIIHETO BUJA
00BEKTA).
Tema 5. ITonoxenue  BupycoB B cucreme | IIpocmotp
Bupycosorus (3u) opranuueckoro wmupa. CTpykTypa | | JOKYMEHTAJIBbHOTO (pHiibMa O
XUMHUYECKUN COCTaB BUPYCOB. BHpYCax. [IpakTnueckas
Knaccudukamms BHUPYCOB. pabora.
Penponykuuss Bupycos. Bupycer - «Metog pa3BencCHUN».
BO30yIUTENN nHpekunonHplx | [IpakTudeckas pabdoTa.
0oJIe3HEH. OHKOBI/IPYCBI. ((THTpOBaHI/Ie

bakrepuodaru: crpoenue,

6akTeprodaron.




CBOICTBa, MpUMEHEHUE. brosornyeckue
METObl OOPHOBI CBUPYCAMH.

Tema 6. I'ennas
HHIKeHepHst "
ouorexHosoruu (4

)

OCHOBbl T€HHOM  HMHXKXCHEPHH.
Bekropa. Crermuduueckue
(dbepMeHThI OaKTEpHii.

buoTtexHOIOTHH MPOTYKIINN OCITKOB B
OakTepuaIbHBIX KYJIbTypax.
JloCT>KEHUST TEHHOW WH)KEHEpUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aJanTHBHOTO
UMMyHHUTeTa Oaktepuid u apxeir. ['MO.
Meroapinonydenust [MO.

IIpakTnueckas padbota
«HJIOHYKJI€a3bI
pectpuknmu  (pabota ¢
HYKJIEOTUIHBIMU
MOCIIEOBATEIHHOCTAMU Ha
Oymare)y.

[IpakTnueckas padbota
«['eHHpIe HOXHHLBL -
CRISPR/Cas
(MonenupoBaHue Ha
Oymare)».

Wrpa-puckyccns:
«Bprpail rpaHT Ha

co3manue I MO».
Tema 7. JloMecTHKaIs OCHOBHBIX JOMAIITHUX Jluckyceus
buorexHogoruun B JKHUBOTHBIX, COBPCMCHHBIC «I[OMGCTI/IKB.III/IH, BCE I
KHUBOTHOBOACTBE OKCIICPUMCHTBI o AOMECTHUKaAlUU pacTeHus u JKHUBOTHEIE,
(4‘{) JKHBOTHBIX (JII/ICI/IIIa, HOpKa W 1Op. — KOTOpBIE JXUBYT pPAIOM C
SKCIIEPUMEHTBl ~ HAy4YHOM  IIKOJIbI YeJIOBCKOM UM
akajneMuka bemnsiera). OJOMALITHUBAIOTCS?
COBpeMeHHLIe MCTO/JbI B | MOKHO MU CUHUTATh
JKHUBOTHOBO/ICTBE: TPAHCIUIAHTALMS | TapakaHa
SMOPHOHOB,  XHMEPHBIE  JKHUBOTHBIE, | o0oMAIIHEHHBIM
KIIOHUPOBAaHUE. JKHBOTHBIM? ».
OcHoBHBIE 00JIE3HH KHBOTHBIX M POJb ITpakTHueckas paboTa
IMaTOreHHBIX MHKPOOPTaHU3MOB M | «Meromnka
MapasuToB B Pa3BUTUU 3a00JIEBaHHIA KITOHHPOBAHHS
JIOMAIlIHUX JKUBOTHBIX W  OCHOBHBIX (MOJIeTTHpOBAHHE Ha
Mepax OOphOBI ¢ HUMHU; POIb MOJIE3HBIX Gymare)
MHUKPOCUMOHUOHTOB B OpraHu3Me
[TpakTuueckas pabota
JKUBOTHBIX. [TonoxurtenpHOE u
«CocraBieHue panuroHa
mo6oyHOE (oTpunaTEIHHOE)
. IMUTAHUS JKMBOTHOTO,
BO3JICHCTBUU aHTHOMOTHUKOB Ha
pacuer pacxonoB Ha
OpPraHu3M B XOJE JICUEHUS >KUBOTHBIX;
COJICp/KAHUEY.
LIEJIU U 3a0a4u
HccnenoBaTenbckas
BETEpUHAPUHU. buorexnomorus pabota «OrenKa
KOPMOBBIX IPEIAapaToB. KayecTBa MOJIOYHOM
MPOAYKIIAN.
Tema 8. OCHOBHBIC METOJIBI CEIICKITUU. [TpakTudeckas pabota
buorexnosornu B ['mbpummzanmsa.  Popmbl  oTdopa. «BrIpamuBaem ropox.

PACTECHUEBOACTBE

OCHOBHBIE HaNIpaBJICHUS

Kak nposectun




(54)

CEJIEKLIUHN: YIIYUIlIeHHE
YPOKAMHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U aOMOTUYECKIM
dakTopam.

OCHOBHBIE MOJXO/IbI CEJIEKIIUU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pacrenuii, ' mbpuanzanus,
OTJlajieHHas THOpuaAn3aIus,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmarlusi, MyTareHes,
TEHETUUYECKOE PEAKTUPOBAHUE).
Hcropus cenekuu B Poccuu u
MUpE, UCTOPUS PA3BUTHUS
BOKHEUIIIUX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer

Mo (ULIMPOBaTh pacTeHus?
['ennas nHxeHepust pacreHuid: Yto
TaKO€ Fr€HEeTHUYECKasi NHKEHepUs
pactenuil. TpaHCreHHbIE paCTEHUS.
Metoapl nonyuenusi. OOpa3oBaHue
OIlyXOJIEH Y PACTCHUH.
ArpobakTepuanbHas
Tpanchopmanus: Ti-maa3MuIbL.
I'ensr T-IHK. MonekynsapHo-
FEHETUYECKHUE MEXaHU3MBbI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHbIE
MOJIXO/IbI U TIOCTHKEHUS
TE€HETUYECKOTO PEIaKTUPOBAHUS
pacTeHuil.

EcTb u sxu3Hb B mpoOupke?
buoTtexHoOrus KyIbTYpPHBIX
pacTeHuN.

CKpEUIMBaHUE Y
ropoxay.
[TpakTryeckas padora
«["eHOMHBIEC HOYKHHIIBI
(MonenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbckas
pabota «BpipamuBanue
pacTeHuil B mpoOupKe»
(MOXHO
BOCIIOJIb30BaThCSI
pe3yJbTaTamMu
PEIBIAYIIHAX
9KCIIEPUMEHTOB TI0
COCTaBIICHUIO
MUTATEIbHBIX
pacTBOPOB IS
pacTeHuit).

Moayab «MoJiekyasipable

OCHOBBI ¢u3uHosoruu U papmakogorum» 9 kiaacc (68

4aC0B)
Tembl OcHoOBHOE coep:kaHue JlesaTeJIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenne. buoreHnnle  DJIEMEHTEI: Uccnenosarennckas
Du3znoaornyeckKas opranorenbl: O, C, N, H. AxtuBHbie | paGoTa
xumus (20 4) dbopmbl  KHCTOpoda, WX monydeHue, | «KoaumdyecTBeHHas
HeWTpanu3anus. OLICHKA COJIep KaHus

Makpo3J1IeMEHTBI: TPOLIEHT

MHKPOIJIEMEHTOB UJIN




COJIEpXKaHUsI B OPTaHW3ME, BBITTOHIEMAs
¢byHKuus, coiepkaHWe B TIPOAYKTax
nutanusa. Ca2+ - cBsA3BIBAIOIIME OENKM,
JETIOHUPOBAHUE  KAJIBIHS, PETYJISIuUs
YPOBHSI KaJIbITUSI B OPraHU3ME: TOPMOHBI
nouek. Mg — crpoenne xnopoduiuia, ero
aKTUBAIUs COJTHEYHON SHEPIUEH.

MUKpOIJIEMEHTBI: B KakKUX MOJEKyJax

COJIepXKaTcs, BBINONHAEMAass (QyHKIHUS,
COJICpKaHUE B TMPOJAYKTAaX MUTAHUA.
[TocnencTBus MepeI03UPOBKU
MuKpoanemeHTamu. Fe — ycBamBaemble
THIIBI COCTUHCHUI JKenesa.
['emomnpoTennsi, reMOIUAHUH,
uUTOXpoMbl. Cu — yCBOEHUE U TPAHCIIOPT
MEIH.

benkwn, coJieprKallue Meb.

[Tatonoruveckue cuHApPOMbI MeHke U
Bunncona, cBsi3aHHBIE CMETa00IM3MOM

MEau.
ToxcuuHbIe 3JICMEHTBHI
[Tepuoauueckoit CHCTEMBI JUIS
opranu3ma. BrusHHe — HemocTaTka
MaKpO W MHUKPODJEMEHTOB Ha >KHUBBIC
OpTaHU3MBI.

Kuppl.  3aboneBaHuss  YeloOBEKa,
CBSI3aHHBIC c HapYIIEHUSIMU
JKUPOBOTO OOMEHa.

JucnunuaeMmu.

Vriuesoxasl.  3a0ojieBaHMSA  YCIOBEKA,

CBSI3aHHBIE C HAPYLIECHUSAMH YTIEBOAHOTO
obmena. CaxapHblii TuabeT.

benkn. Crpoenue. 3aboneBaHus
YEJIOBEKa, CBSI3aHHBIE C HaPYIICHUSMU
OenkoBoro oOMeHa. DYHKIUU OEIKOB.
DEepMEHTBI.

Mexanusm  nedictBus.  Kmaccesl

(epMEeHTaTUBHBIX PEaKITHii.
Kodepmentsr.
BuTtamunsl KHPOPACTBOPUMBIE,

BOOOPACTBOPUMBIC. HpCBpaH_[CHI/IC

BUTAMHHOB B
MPOAYKTaX).
[IpakTrueckoe 3aHATHE
«KauecTBeHHbBIE
peakuuu
OpraHny4eCcKue
MOJIEKYJIBD».

IMHUIICBBIX

Ha

[TpakTHdeckoe 3aHsATHE
«IeHATypaIHsI OETIKOBY
[TpakTHdeckoe 3aHsATHE
«U3yuenune AKTUBHOCTH
aMHJIa3bI».

[TpakTHdeckoe 3aHsATHE
«Imanu3  (kiIerouka
Tpayoe)».




BUTaMHHOB B
KO(EpMEHTOB.

aKTUBHBIE  (OPMBI
ABUTaMUHO3BI.
OcHOBHBIE  TUIBI  META0OJIMYECKHX
peakuui. buosneprernueckue
nponecchl. ['mukomm3. Iukn KpeOca.
Lemnb nepeHoca 3JIEKTPOHOB.
Oxkucnenue AKHUPHBIX KHCJIOT.
Karabonusm AMHHOKHCIIOT.
I'mrokoHeorenes.
CuHTe3  yIJIEBOJIOB, OCIIKOB,
JKUPOB. Metabonutuyeckue
3a0o0JieBaHusl. [IpakTuueckoe
3aHATHE: «pellleHHue 3aJad Ha
sHepreTudeckuii oomen» Kiertka.
[Tonstne memOpanbl. @DYHKIHUH
MeMOpaH. Buael Tpancnopra B
KIIETKY.
MeMOpaHHbIe OpraHOHBI. 3a00JIEBAHMS
CBS3aHHBIE C HApYIICHHEM pPaOOTHI

MeMOpaHHBIX OpraHes, 00Je3HH

HaKOIUICHUS.

Tunel KOHTAKTOB MEXAY KIETKaMHu.

3HaueHue MEKKJIETOTHOM

KOMMYHUKAaIUU TS 3710pOBbS

OpraHusma.

Anpo. YpoBHU YIIAKOBKH

XpOMaTHHA. XpOMOCOMHBIE

TEPPUTOPHHU. HememOpanHbie

OpTraHOU/IBI.
Tema 2. OcCHOBHBIE  BeXU PasBUTHUA HpaKTquCKa;{ pa60Ta
MouiexyasipHast MOJIEKYJIIPHOU OHOJIOTHH. «Boigenenne JIHK wu3
ouoJiorus (20 4) HykJIenHOBBIC KHCIIOTHI. GaHaHaY.

OCHOBHBIE MIPUHLIUIIBI CTPOCHHA. | T[pakruueckas paboTa

Marpuunbie cuHTe3bl. Pernukanus
— OCHOBA KIJIETOYHOIO JEJIECHUA.
[TpuHnumne! pernmukanuu. Myranuu.
Uto  BBI3BIBAET HU3MEHEHUS B
CTPOCHUHU JHK. [TpunIUIIBI
penapauuu. TpaHCKpUIIUs.

I'enetnueckuit  koxn.  TpaHcasanws.
Opranuzanus reHoMa BUPYCOB
IIpoTuBOBUpPYCHBIE CpEeACTBa,

MEXAHU3MBI UX IEHCTBUS.
Opranu3zanys reHoma 0akTepuit

«Mogens  JIHK-
OpUTaMU».
[IpakTuueckas pabota
«OrnpeneneHue KadecTBa
npernaparoB  JIHK ¢
MTOMOUIBIO
CHEKTPOPOTOMETPUI
(mpu HaJIU4YUU
o0opyaoBaHU).

[TpakTuueckas pabota
«PemnmukaTuBHas
ManMHa (urpa-




AnTHbOaKTepUANTbHbBIC PENapaThl.
Opranuzanys reHoMa 3yKapuoT
['eHOMHOE pelakKTHPOBAHUE.

JTEMOHCTPAILIHS ).
[IpakTuueckas pabota
«[IP (Mmonens
amruukanus Ha
Oymare)».
[IpakTuueckas pabota
«Cuiia mpoMoTopay.
[IpakTnueckas padbota
«Pemenue 3a1a4 Ha
TEHETUYECKUIA KOJI.
[IpakTuueckas pabota
«DonauHT OEIKOBY.
Uccnenosarensckas
pabora
«Pacnpoctpanenue
aHTHOUOTHKOPE3UCTEHT
HBIX OaKTepHiiy.
[TpakTuueckas pabota
«Pabora B
COBpPEMEHHBIX
reHeTUYEeCKuX 0azax
nanHbIX. [IpoBenenne
In silico ananu3a

IIOCJIEI0BATEIbHOCTEN
TEHOB.
Tema 3. ITonsTue o nexapcrBax. IIpyuHIUIIEI HccnenoBarenbekas
dapmaxoJIorus MI0JIX0/1a K TIOMCKY HOBBIX pabota «JKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. 10 ONPEAEIICHUIO

CKpHMHHUHT U €r0 METOJBI.

[Tytu BBenenus JIC.
dapMaKOKHHETHKA JIEKapCTBEHHBIX
BelecTs. BeacbiBanue
(abcopOumst) nekapcTB. OCHOBHBIE
MeXaHHU3Mbl BCACBIBAHMUSI.
TpaHcnopT JIeKapCTBEHHBIX
BeulecTB. ['eHbl 1 Genku nepBoit
¢a3b1 Ouorpanchopmaruu. [lytu
BBIBEJICHUSI JICKApCTB U3
opraHusma. JKCKpeuus u
sanmuMuHanus. ['eHsl u 6enku
BTOpOH (pa3bl OuoTpaHchopmMar.
dapmakoarHaMUKa. [ 1aBHOE U
nmo6oyHOoe, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U
pedaexkTopHOe AeHCTBYE.

TOKCHYHOCTH BEIICCTB
Ha apTeMUIUIX).
[TpakTuueckas pabota
«Kapra s3xcnpeccun
n0(paMUHOBBIX U
CEPOTOHUHOBBIX
PEIEenToOpOB B MO3Te
MBIIIIE .
HccnenoBaTenbckas
pabota
«IToBeneHueckue TECTEI
Ha peIOkax Danio rario.
CaeT0-TeMHas
KaMmepay.
HccnenoBaTenbckas
pabora
«IToBeneHueckue TECTEI




Buasl  B3auMOIEWCTBUS  JIEKapCTB.
CuHeprusMm M aHTaroHW3M  1pH
COBMECTHOM JICMCTBUU JIEKAPCTBEHHBIX
BEILIECTB, ux Pa3HOBHUIHOCTH
TpancmeMOpaHHBIN CUTHAJIMHT.

Tunbl KJIETOYHBIX peuenTopoB.
Membpannbie: HMOHHBIE KaHAJIbI,
KaTaJUTHYECKUe | compsikeHHble ¢ G-
Oenkamu; BHYTPHUKJIETOYHBIE:
LUATOIUIA3MATUYECKUE u sJIEpHBIC.
MexaHu3Mbl JIMTaHA-peLenTOPHOro
B3aUMO/ICHCTBUSI. CeneKTUBHOCTh
(M30MpaTeNbHOCTh)  JCHCTBUSA,  CBS3b
«XUMHYECKas CTPYKTYpa —
dbapmakonoruyeckas aKTUBHOCTb
BEILIECTBY

dapMakoJIOrHIeCKOn MOJYJISILUA
CHHANTUYECKOU XOJIMHEPTHYECKON
nepenadd. MONEKyJSIpHBIA  MEXaHHU3M
JIEHCTBUS u (hapmakonoruyeckue
cBoiictBa M-  XOJHMHOOJIOKATOPOB,
TaHIIHOOJIOKATOPOB U Kypapeno100HbIX
CPEJICTB.

dapmakosioruueckas perymnsius
AKTUBHOCTH aJPEHEePrUIECKOTO
CHHarca. AJIpEeHOMUMETHKH,
aJPEeHOOI0KATOPHI, CHMIATOIUTHUKH.
MonexkynsapHas bapmakonorus
AHTUAJUIEPTUIECKUX CPEJICTB.
['ucTamMmuHOBBIE  pELENTOpPBI:  THIIBI,
MOJIEKYJISIpHAsI OpTraHu3aIusl.
Crabunuzatopsl ~ MeMOpaH  TYYHBIX
KJIETOK:  MOJIEKYJISIPHBIA ~ MEXaHHU3M
JIENCTBUS, OCOOEHHOCTH KJIMHHYECKOTO
MIPUMEHEHUS, TOYKH  TIPUIIOKEHUS
JNEHCTBUS ~ WMHTHUOUTOPOB  JIUMUIHBIX

MEIMATOPOB.

MexaHu3Mm JEUCTBUS U IPUMEHEHUE
[peraparos., CTUMYJIAPYIOLIHNX
MPOLECCHI WMMYHUTETA.

dapmakosioruieckas

Ha peiOkax Danio rario.
OTKpbITOE TTONEM.
HccnenoBatenbekast
pabota

«[loBeneHueckne TECThl HA
peiOkax ~ Danio  rario.
CraiiHoe [IOBEICHUEY.
[IpakTnueckas padbota
«BnusHue anpenanuHa Ha
CepACYHBIE  COKpPAILICHUSA
(mporpamMmHOE
obecriedeHue)».

ITpakTnyeckas pabora
«I'ucronorunueckue
Ipernaparsl MMMYHHOU
CUCTEMBI».

ITpakTnyeckas pabora
«['ucronorunueckue
nmpenaparsl  HEpBHOWU
CUCTEMBI».




XapaKTepUCTHKA WHTEPJICHKUHOB:
MOJIydeHUE, MEXaHu3M  JIeUCTBUS,

IIPUMEHEHUE. OcHOBBI
naTodu3noIorun octpodazoBoro
OTBETA, MEIUALIMS BOCHIAJICHHUSL.
MonekynsipHbli MEXaHU3M
MIPOTUBOBOCHIIAJINTEILHOTO JIEHCTBHUS
JIIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTHUBOBOCHAIUTENbHBIX CPEICTB.

[lonsiTMe O Hapko3e U HAPKO3HBIX
npernaparax. KieTouHbld W HEpPBHBIA
HapKo3.

@apMakoJIOru4ecKasl — XapaKTEepPHUCTHUKA
OT/IEJIbHBIX TPYNITHAPKO3HBIX CPEICTB.
IlocnenoBarenpbHOCT  JIEHWCTBUS ~ HA
LEHTPAIbHYIO CUCTEMY.
dwusnonorndeckuii cox; ¢aszpl cHa. Buapl
HapyLIeHUN CHa [TonsaTne 0
MEIUKAMEHTO3HOM CHE M CHOTBOPHBIX
npenapaTax (TUIIHOTHKAX).
MounekynspHbie aCIEeKTbl
HOLMLECIILUN. OnuatHble
peUenTopbl, UX THUIIBIL.

OnkedanuHbl W SHAOPOUHBI -
SHJOTE€HHbIE  JINTAHJbl  OINUATHBIX

peLenTopoB.

AHTHUIICUXOTHYECKOE NEICTBHE,
BIIUSIHHE Ha GyHKIMIO
AKCTpaNUpaMUIHON CHUCTEMBI,

SMOLIMOHAIBHYIO  cdepy, PBOTHBIH
LIEHTpP, apTepUAIBbHOE JaBJICHUE, LIEHTP
TEPMOPETYJISLNH.

MonexynspHsle MEXAHU3MBI
JICHCTBHSI HEUPOJICTITUKOB, BIIUSHHE
Ha J1I0()aMHUHOBBIE, CEPOTOHUHOBBIE,

aapCHO- n TUCTAaMHHOBBIC
PCUCIITOPHI, nx HeﬁCTBHe Ha
KJICTOYHBIC MeM6p aHBbI, Ha
JACTIOHUPOBAHHUEC TKaHCBBIX
MOHOAMHHOB.

HOTCHHI/IaJ'I-3aBI/ICI/IMBIe HAaTpPUCBELIC




KaHaJIbl KakKk MUIICHHU ,Z[CP'ICTBHX
MECTHBIX AHCCTCTHUKOB. CriocoOBbl
I/IHFI/I6I/IpOBaHI/I${ noTcHOual-
3aBUCHUMBIX HaTPHUCBBIX KaHaJIOB

MECTHBIMH aHECTCTUKAMMU.

MoayJib «MoJieKyJisipHbie 0OCHOBBI cejieknumn» 9 kiaacc (68 yacos)

IIpunnune! perumkanuu. Myranuu. Yro
BbI3bIBacT M3MeHeHus B crpoeHun JIHK.
IIpunnune! penapaunuu. TpaHCKpunuus.
I'enetnueckuii KOJI. Opranuzanus
resoma  BuUpycoB [IpoTuBOBHpYyCHBIE
CPEICTBA, MEXAaHU3MBl MX JEHCTBUS.
Opranuzanus reHoma OaxTepuit
AHTHOAKTEpUaIbHbIE IIpenaparsl.
Opranuzanus reHoma JyKapuoT
I'enoMHOE pelaKTUPOBAHUE.

Tembl OcHoOBHOE co/lep:KaHue JleATeILHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BCXHU pa3BUTHUA HpaKTI/ILIeCKaSI pa6OTa
MouJiekyasipHasi MOJIEKYJIIPHOU OHOJIOTHH. «Boimenenne JHK w3
ouoJiorus (20 4) HyxknenHoBbIe KUCTOTHI. GaHaHa.
OCHOBHBIE MIPUHIIUIIBI CTPOCHHA. | [TpaxTHueckas paboTa
Marpuunsie cuHTe3bl. Pernukanus «Mopems  JTHK-
- OCHOBAa KJIETOYHOT'O JIeIICHUSL.

opuramMm».

[IpakTnueckas padbota
«OrmnpeneneHue KauecTBa

npenaparoB  JIHK ¢
MIOMOIIIBIO
CHEKTPO(POTOMETPHUI
(npu HaJIU4UH
00OopyIOBaHUS).

[TpakTuyeckas pabora
«PerkaTuBHas MamInHa
(urpa- JeMOHCTpaLUs)».
[IpaxTnueckas pabora
«II1P (Moxenb
amrnuKanus — Ha
Oymare)».

ITpakTryeckas pabora
«Cuna MIPOMOTOPAY.
[TpakTuyeckas pabota
«Pemenne 3amay  Ha
TE€HETUYECKUN KOZ.
Tpancisusa».
ITpakTuyeckas pabora
«DonaauHr  OENIKOBY.
HccnenoBarenbekas
pabota
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT HBIX
OaxTepui.
ITpakTuyeckas pabora




«Pabora B OBpPEMEHHBIX
FeHETHYSCKHUX Oazax
naHHbIX. [IpoBemenue In
silico aHanmu3a
[TOCIE0BATEIBHOCTEN
TCHOBY.

Tema 2.
MouJiekyisipHble
OCHOBbI FT€HETHKH
(20 u)

IIpeamer reneruku. Kparkas
MCTOPUS Pa3BUTHS IIPEICTABICHUS
0 HaCJIEJICTBEHHOCTH.

Ot rena k Npu3HaKy: KaKk
packpacutb Kota. UYTo Takoe
npusHak? [IyTh OT reHa no
npusHaka. Myrauuu. Ajient.
['eTepo3UroTsl 1 TOMO3ZUIOTHI.
JloMUHaHTHBIE U PELIECCUBHBIE
AJJIeNH.

['eHbI CTPOAT OpraHu3M.
BxutoueHue 1 BBIKIIIOUEHHE
6ompi1oro Habopa renos. Kak
KJIETKW TTOHUMAIOT, KaKHe TeHbI
JIOJIKHBI pabOTaTh.

JluckpeTHOe HacIen0BaHKe
MPU3HAKOB. 3aKOHBI MeHens:
OJIMH T'€H - OAMH Ipu3Hak. Cxema
CKpEINBAHUS. 3aKOH
enHO00pa3usi THOPHIOB MEPBOTO
MOKOJICHUS. 3aKOH pacIIeTUICHUS
IpU3HAKa BO BTOPOM MOKOJIEHHH.
3akoHbl MeHiensl: HECKOIbKO
I€HOB - HECKOJIbKO IMPU3HAKOB.
JurnbpuHoe ckpemrBaHue.
HeszaBucumoe pacxoxienue
xpoMocoM. CIriernyieHHOe
HacJIEJOBaHUE.

B3anmoneicTre reHosB.
AJIeNbHOE U HEAJUIENIBHOE.
Omnpenenenne nosua. [Tonoseie
XpoMocoMbl. CaMIIbl U CaMKH.
Brnusiaue ¢pakTopoB OKpysKaromiei
cpenpl. XpOMOCOMHOE
onpezaenenue noia. [Tonossie
xpomocomsl. [IpoGiiema
JTIOTIOJTHUTENBHON X-XPOMOCOMBI y
KEHIIUH. TpeX1BeTHbIE KOUIKH.

Ponesas urpa
«AIIenuy.
Uccnenosarenbckuil
IIPOEKT MyTarecHHbIe
(hakTOopHI.

Ponesas urpa «Cyanba
KJIETKW». [ 'eHbI-
MEPEKITI0YATEIH.
[IpakTrueckoe 3a1anue
«AJITOPUTMBI JJIS
KJIETOK.
[IpakTrueckoe 3a1anue
«Enunoobpasue
MIEPBOTO TTOKOJICHUSI.
[IpakTuueckoe 3aanue
«Pacmemnienue Bo
BTOPOM ITOKOJICHUM.
UccnenoBatenpckui
MPOEKT «3aKoHHbI [
Menpens B
AKCIEPUMEHTE.
[IpakTrueckoe 3a1anue
«Pemertka Ilenneray.
[IpakTrueckoe 3a1anue
«Hacnenosanue,
CUEIUICHHOE C MOJIOM).
[IpakTrueckoe 3aHsaTHE
«B3aumMopaeiictBusa
re€HOB (MOJEIMPOBAHUE
CHUHTE3a U TpaHCIopTa
MMATMEHTA B KIIETKY).




Tema 3.
MouJiexysipHble
OCHOBBI cestekumnu (28

)

['enpl B momymsiuusiX:  BEJIUKOE
paBHoBecue.  llomymsanms.  Yactorsr
BCTPEUAaEMOCTH TpU3HAKA U  aJljIelis.
VYpaBHeHue Xapau- Baitnbepra.
[Tomynsiuuy  MEHSAIOTCS: YHCIEHHOCTb,
MUTpaIus U BEIOOp cympyra.

@DakTOphl, KOTOPHIE BBIBOJSAT MOMYISIUIO
u3 paBHOBecusi Xapaum- BaiinOepra.
YucnenHocts nomynsiuuu. Ponesas urpa
«Oddexr  ocnomarems».  [peiid
reHoB. Myramuu.  HecnyuaiiHoe
cKkpemmBanue. M3onsauus.

[Tomynsiy MEHSIOTCS: €CTECTBEHHBIM
oTOOP. Mexanuszm JIeUCTBUS

€CTeCTBEHHOTO 0TOOpa. J[BrKymuit
oTOOP.

MonaudukanioHHasT ~ W3MEHYUBOCTD.
CraTucTHYECKUE 0COOCHHOCTH
MO IU(PUKATTHOHHOM U3MCHYHMBOCTH.
HacnenoBanue KOJIMYECTBEHHBIX
MIPU3HAKOB.

KonnyecTBeHHbIE MIPU3HAKH.
CpenoBass M3MEHUMBOCTh IPHU3HAKA.
Koadduruent HACJIeyeMOCTH
npusHaka. OtBer Ha otTOop. Ilomck
T'CHOB KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKJIEOTUIHBIE BapUaHTHl T'€HOB.
JHK-yun.  [lomHOTreHOMHBIA  aHaAIU3
acColHAIUH.

«Owmpl» Han reHomoM. IlocTtreHoMHas
spa. OOpaTtHasi reHeTHKa. «OMHKCHBIE»
uccnenoanus. [Iporeom, Merabomom.
I[OMGCTI/IK&HI/UI N OCHTPBI TCHETHYCCKOT'O
pa3nooOpasus. [loncku pacteHwuii ¢

«XOPOUIMMU» IPU3HAKaMH Il YEJIOBEKa.
LleHTpbl TEHETUYECKOTo pPa3zHOOOpaswusl.

Huxomnait UBanosnuBasuios. Cenekmus.
KomOunammonnas u  rubpuaHas

cenekuus. ['ereposuc.

[IpakTrueckoe 3aganue

«YacToThl aJienei,
T€HOTHUIIOB u
(EHOTHIIOBY.
Uccnenosarennckuii
IIPOEKT «AHanu3
TEeHETUYECKON CTPYKTYpHI
nonyysiiMu  (Ha  OCHOBE
3aKoHa Xapnu-
Baiinbepra)».

PoneBass wurpa «Oddext

6}7TI>IJ'IOLIHOI‘O TOPJIbILIKA».

Ponesas urpa
«EcTecTBeHHBIN

oTOOpP».
UccnenoBatenbckue
paboThI
«MoauduxanmonHas
U3MEHYMBOCTh PACTCHHUU
B  IIpeJenax  Ballero
MECTa JKUTEIbCTBAY.

HpaKTI/I‘ICCKOC 3aJaHuC

«ATPOHOMBI».
[IpakTHueckoe 3a1anue
«["omonoruueckue  psibl
HACJIEICTBEHHOU
U3MEHYUBOCTH.




CoxpaHuTh M U3YYUTHb TE€HBI, YTOOBI
MeHATh  Oynymee. Kak  mpaBuiibHO
XPaHUTh TeHBI. Komnexkuun
TEHETUYECKUX  PECypCOB  pPACTEHHU.
[IpakTUKyM W/WIM HCCIAEAOBATEIbCKUN
npoekT: MeTonbl KyJIbTUBUPOBAHUS in
VIlr0 1711 COXpaHEeHUS TE€HETHYECKUX
pPECYpPCOB pacTeHUU M Il YCKOPEHHOM
cenekuy  ['eHeTuyeckue IEHTPH B
Hamen  crpa”e. ['me  3aHMMaroTcs
TEHETUKON U TCHOMUKOM JIJIs1 HYX ]
CEJIbCKOTO XO35ICTBA.




PACCMOTPEHO COI'-TACOBAHO YTBEPXIEHO

PykoBogurens HIMO 3am. nupektopa o YBP nupekropom  MOBY 1O

E.I".Illep6akoBa A.A.Apcianosa Omumn" c.MuxainoBka
[TpoTtokos Nel IIporokon Nel N.}O.MartseeBa
oT «29» 08 2023 1. oT «30» 08 2023 . [Tpukaz Ne1091

otT «30» 08 2023 1.

[Tpunoxxenne Ne 1

K paboueil mporpamme

Kypc BHEYpPOUHOI1 JEeSITEIbHOCTH
«b1OJIOT'UA 5-9 KITACC. ITPOEKTHO-
NCCIIEAOBATEJIbCKAA
JEATEJIBHOCTDb»

Ka.]'[eHI[apHO'TeMaTI/I‘{eCKOG IIAaHUPOBAHHUC

CocraBiieHO Ha OCHOBe pabouell MporpaMMbl 1O BHEYPOUHOH nesTenbHOCTH «buonorus 5-9
kinacc. [IpoekTHo-uccnenoBaTenbcKas AesITeNbHOCTDY 7 KIacc

KonmnuectBo yacoB B HCOCIIIO!: 1

KonmnuectBo yacos B roxa: 34 u

Pazpaborunk: IllepbakoBa E.I'.

2023 1.



7 KJIACC

Ne

wn Tema ypoka

KoanuecTBo 4acoB

KonTpo
JIbHbIE
padoThI

MpaxkTn
yecKkue
padoThI

Hara 1o
IUIAHY

Jara
dakr

IMpumeyanue

OcCHOBHEIE
OUOTEXHOJIOTUH:
MIPOMBIIIIICHHBIC

n TKaHHU

6I/IOKaTaJ'II/ISaTOpBI.

IToHsATME OMOTEXHOJIOTHH..
ONOO0OBEKTEI

MUKPOOPTaHU3MBI, KIJIETKH
pacTeHuid,
JKUBOTHBIX U  4EJIOBEKa,

05.09.2023

IIpakTryeckas pabora
«IIpumepsnl

B TBOEU KU3HNY.

PUMCHCHUS
OHoIOrnyeckux OOBEKTOB

12.09.2023

OaKTepuaTbHOU
Knaccudpukanus
OakTepuil.

[lonoxeHnne NnpoOKapuOTOB
B CHUCTEME OpPraHUYECKOIo
Mupa. Crpoenue
KJICTKH.

19.09.2023

Mopdonorus
IIpocteie wm
METObI

4 OaxkTepuil.
OaKTepHii:
TIBIXaHueE, pocT
pa3sMHOXKEHHE

OaKTepHil.
CJIOXKHBIE
OKpaIInBaHUs
DOU3UOJIOTHS
MUTaHUE,

26.09.2023

MosouyHoKkuCIIOE
CIIUPTOBOE

opoxenne. doToTpodHbIE
1 XeMOTpO(HbIE OaKTEpPHH.

03.10.2023

Hctopus 60pb0bI €
6 OaKkTepHaTHLHBIMHU
UHQEKIUSIMH.

10.10.2023

JlaGopatopHnas pabora
«IpuroroBienne
MPUKU3HEHHBIX
MpernapaToB
MOJIOYHOKHCIIBIX
OakTepuin».

17.10.2023

JlabopaTopHas pabota

8 «IloceB cmbIBa ¢ pyK Ha

yamku [letpu».

24.10.2023

JlabopaTopHas pabota
«CpaBHeHHE pocTa

07.11.2023




MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBIeHUS
AHTHOMOTHKOBY.

10

HccnegoBaTenbckas
pabora «Briaenenue
MOJIOYHOKHCIIBIX
OakTepui,

HCCIICIOBAHUE HX
AKTUBHOCTHY

14.11.2023

11

DyKapuOTHYECKHE
OpraHHU3MBI B
OMOTEXHOJIOTHH
(nnecHeBbIe TpUObI,
TPOKKH,
BOJIOPOCIIN )

21.11.2023

12

JIaboparopHast pabota
«Ob6HapyxeHue
MPOJIYKTOB CITUPTOBOTO
OpOXKEHHS: STHIIOBOTO
CIIHPTA U YTIIEKUCIIOTO
razay.

28.11.2023

13

JlaGopaTopHas pabora
«Habmonenue
pPa3MHOXKCHUS
JIPOIKEBBIX KIIETOK.

05.12.2023

14

[IpakTuueckas padbora
«ITomyuenue TBOpora u
Kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxTepuii».

12.12.2023

15

buorexnomornueckue
METO/bl OUUCTKHU TBEPABIX,
JKHJTKHX OTXO0B i
ra3000pa3HbIX

OTXOJIOB MPOU3BO/ICTB.

19.12.2023

16

CTtouHBIE

BOBI. CXEMBI OUNCTKH.
buodunsTpsel, a3poTeHKH,
METAHTEHKN, OKCUTEHKH.

26.12.2023

17

HacneacrBeHHOCTD u
H3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA JKUBBIX
OpraHU3MOB.

09.01.2024

18

M3MeHuYnBOCTD. Bunnl
H3MEHYNBOCTb.

I'en —MaTepUaIbHbINA
HOCHUTEJIb
HacCJIeICTBEHHOCTH u
N3MECHYUBOCTH.

16.01.2024




HyknenHoBble ~ KUCIIOTHI.
Jloxanmuzamus
FEHETHYECKOTO MaTepuaia
B KJIETKE.

19

[TpakTuyeckas pabora
«MoaudukanronHnas
HU3MCHYUBOCTH (HHCTLH,
UTOJIKU c OJTHOTO
JIEpPEBa).

23.01.2024

20

[TpakTuyeckas pabora
«['eH — HHCTPYKIHUS IO
cOopke KJIeTku (Ha Oucepe
WK KOHCTPYKTOPE)».

30.01.2024

21

[TonoxxeHue BHUPYCOB B
CUCTEME  OpPraHUYECKOTo
MHpa. Crpykrypa u
XUMUYECKHU COCTaB
BHUPYCOB.

Krnaccudukanus BUpycos.

06.02.2024

22

IIpocmotp
JOKYMEHTAJIbHOTO (puiIbMa
0 BHpYCax.

13.02.2024

23

buonornueckue = MeTobl
00pBOBI C BUPYCAMHU.

20.02.2024

24

OcHOBBI TE€HHOMN
VHKECHEPUHU. Bexkropa.
Crneuunduueckue
(hepMeHThI OaKTEpHil.

27.02.2024

25

buorexnonoruu
MNPOAYKIMK  OENKOB B
OaKTepUaTbHBIX
KYJIbTYpax.

05.03.2024

26

Hoctmxenus TeHHOM
WHXEHEPUHU u
OHMOTEXHOJIOTHH.

CRISPR/Cas — cucrema
QIAITHBHOTO UMMYHHTETA
6akrepuii u apxeir. 'MO.
Mertonp! nonyuenust ' MO

12.03.2024

27

JloMmecTukamms OCHOBHBIX
JIOMAaIIHUX KUBOTHBIX;
COBPEMEHHBIC
JKCIIEPUMEHTHI no
JIOMECTHKAIIUA >KUBOTHBIX
(ucuia, HOpKa WU Ap. —
JKCIIEPUMEHTBl  HAYYHOU
LIKOJIBI aKaJieMHKa
bensesa).

19.03.2024

28

Juckyccus
«JlomecTukanusi, BCE JH

02.04.2024




pacTeHUss H >KUBOTHEIE,
KOTOpPBIE€ KUBYT PSIOM C
4eJIOBEKOM M
0JIOMaIlTHUBAIOTCS?

MosxHO hi0% CUHTATh
TapakaHa OJOMAalllHEHHbIM

YKUBOTHBIM? .

[IpakTrueckas pabota 09.04.2024

«Mertonuka
29 | KITIOHUPOBAHMS

(MonenupoBaHue Ha

Oymare).

Hccnenosarensckas 16.04.2024
30 | pabora «OreHka KadecTBa

MOJIOYHOH MPOAYKIIUNY.

OcHOBHEBIE METOIbI 23.04.2024
31 | CCUCKUHUH.

['ubpuauzanms. DopMbl

otOopa.

[IpakTuueckas padbora 07.05.2024
32 | «BeipamuBaem ropox. Kak

IIPOBECTU CKPEIIUBAHUE)

Ectb 1mm  xu3Hp B 14.05.2024

npobupke?
33 | buorexHonorus

KYJIbTYPHBIX

pacTeHUM.
34 | 3ammTa MpoeKToB 21.05.2024

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO

PykoBoautens HIMO 3am. qupekropa o YBP nupektopom  MOBY 11O

E.I'.Illep6akoBa A.A.Apcranosa Onumn" ¢c.MuxaitinoBka
[TpoTokoi Nel IIporokon Nel 1.}O.MatseeBa
oT «29» 08 2023 r. ot «30» 08 2023 r. [Tpuka3z Nel091

oT «30» 08 2023 1.

[Tpunoxenue Ne 1

K paboueli mporpamme

Kypc BHEYPOUHOI1 JeSITeNIbHOCTH
«BMOJIOT'UA 5-9 KIJIACC. ITPOEKTHO-
NCCIIEAJOBATEJIBCKASA
JNEATEJIbBHOCTb»

KaHeHI[apHO'TCMaTHqGCKOG ITaHUPOBAHUC

CocrtaBieHO Ha OCHOBe pabodel Mporpammbl M0 BHEYPOUHOH aesTensHocTH «buonorus 5-9
knacc.IIpoekTHo-uccne0oBaTeNnbeKas AEATENBHOCTE) § Ki1acce

KonnuecTtBo yacoB B Heaenmo: 1

KonuuectBo 1acos B roxa: 34 u

Pazpabortunk: IllepbakoBa E.I'.

2023 r.



8 KJIACC

Ne

wn Tema ypoka

KoanuecTBo 4acoB

KonTpo
JIbHbIE
padoThI

MpaxkTn
yecKkue
padoThI

Hara 1o
IUIAHY

Jara
dakr

IMpumeyanue

OcCHOBHEIE
OUOTEXHOJIOTUH:
MIPOMBIIIIICHHBIC

n TKaHHU

6I/IOKaTaJ'II/ISaTOpBI.

IToHsATME OMOTEXHOJIOTHH..
ONOO0OBEKTEI

MUKPOOPTaHU3MBI, KIJIETKH
pacTeHuid,
JKUBOTHBIX U  4EJIOBEKa,

06.09.2023

IIpakTryeckas pabora
«IIpumepsnl

B TBOEU KU3HNY.

PUMCHCHUS
OHoIOrnyeckux OOBEKTOB

13.09.2023

OaKTepuaTbHOU
Knaccudpukanus
OakTepuil.

[lonoxeHnne NnpoOKapuOTOB
B CHUCTEME OpPraHUYECKOIo
Mupa. Crpoenue
KJICTKH.

20.09.2023

Mopdonorus
IIpocteie wm
METObI

4 OaxkTepuil.
OaKTepHii:
TIBIXaHueE, pocT
pa3sMHOXKEHHE

OaKTepHil.
CJIOXKHBIE
OKpaIInBaHUs
DOU3UOJIOTHS
MUTaHUE,

27.09.2023

MosouyHoKkuCIIOE
CIIUPTOBOE

opoxenne. doToTpodHbIE
1 XeMOTpO(HbIE OaKTEpPHH.

04.10.2023

Hctopus 60pb0bI €
6 OaKkTepHaTHLHBIMHU
UHQEKIUSIMH.

11.10.2023

JlaGopatopHnas pabora
«IpuroroBienne
MPUKU3HEHHBIX
MpernapaToB
MOJIOYHOKHCIIBIX
OakTepuin».

18.10.2023

JlabopaTopHas pabota

8 «IloceB cmbIBa ¢ pyK Ha

yamku [letpu».

25.10.2023

JlabopaTopHas pabota
«CpaBHeHHE pocTa

08.11.2023




MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBIeHUS
AHTHOMOTHKOBY.

10

HccnegoBaTenbckas
pabora «Briaenenue
MOJIOYHOKHCIIBIX
OakTepui,

HCCIICIOBAHUE HX
AKTUBHOCTHY

15.11.2023

11

DyKapuOTHYECKHE
OpraHHU3MBI B
OMOTEXHOJIOTHH
(nnecHeBbIe TpUObI,
TPOKKH,
BOJIOPOCIIN )

22.11.2023

12

JIaboparopHast pabota
«Ob6HapyxeHue
MPOJIYKTOB CITUPTOBOTO
OpOXKEHHS: STHIIOBOTO
CIIHPTA U YTIIEKUCIIOTO
razay.

29.11.2023

13

JlaGopaTopHas pabora
«Habmonenue
pPa3MHOXKCHUS
JIPOIKEBBIX KIIETOK.

06.12.2023

14

[IpakTuueckas padbora
«ITomyuenue TBOpora u
Kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxTepuii».

13.12.2023

15

buorexnomornueckue
METO/bl OUUCTKHU TBEPABIX,
JKHJTKHX OTXO0B i
ra3000pa3HbIX

OTXOJIOB MPOU3BO/ICTB.

20.12.2023

16

CTtouHBIE

BOBI. CXEMBI OUNCTKH.
buodunsTpsel, a3poTeHKH,
METAHTEHKN, OKCUTEHKH.

27.12.2023

17

HacneacrBeHHOCTD u
H3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA JKUBBIX
OpraHU3MOB.

10.01.2024

18

M3MeHuYnBOCTD. Bunnl
H3MEHYNBOCTb.

I'en —MaTepUaIbHbINA
HOCHUTEJIb
HacCJIeICTBEHHOCTH u
N3MECHYUBOCTH.

17.01.2024




HyknenHoBble ~ KUCIIOTHI.
Jloxanmuzamus
FEHETHYECKOTO MaTepuaia
B KJIETKE.

19

[TpakTuyeckas pabora
«MoaudukanronHnas
HU3MCHYUBOCTH (HHCTLH,
UTOJIKU c OJTHOTO
JIEpPEBa).

24.01.2024

20

[TpakTuyeckas pabora
«['eH — HHCTPYKIHUS IO
cOopke KJIeTku (Ha Oucepe
WK KOHCTPYKTOPE)».

31.01.2024

21

[TonoxxeHue BHUPYCOB B
CUCTEME  OpPraHUYECKOTo
MHpa. Crpykrypa u
XUMUYECKHU COCTaB
BHUPYCOB.

Krnaccudukanus BUpycos.

07.02.2024

22

IIpocmotp
JOKYMEHTAJIbHOTO (puiIbMa
0 BHpYCax.

14.02.2024

23

buonornueckue = MeTobl
00pBOBI C BUPYCAMHU.

21.02.2024

24

OcHOBBI TE€HHOMN
VHKECHEPUHU. Bexkropa.
Crneuunduueckue
(hepMeHThI OaKTEpHil.

28.02.2024

25

buorexnonoruu
MNPOAYKIMK  OENKOB B
OaKTepUaTbHBIX
KYJIbTYpax.

06.03.2024

26

Hoctmxenus TeHHOM
WHXEHEPUHU u
OHMOTEXHOJIOTHH.

CRISPR/Cas — cucrema
QIAITHBHOTO UMMYHHTETA
6akrepuii u apxeir. 'MO.
Mertonp! nonyuenust ' MO

13.03.2024

27

JloMmecTukamms OCHOBHBIX
JIOMAaIIHUX KUBOTHBIX;
COBPEMEHHBIC
JKCIIEPUMEHTHI no
JIOMECTHKAIIUA >KUBOTHBIX
(ucuia, HOpKa WU Ap. —
JKCIIEPUMEHTBl  HAYYHOU
LIKOJIBI aKaJieMHKa
bensesa).

20.03.2024

28

Juckyccus
«JlomecTukanusi, BCE JH

03.04.2024




pacTeHUss H >KUBOTHEIE,
KOTOpPBIE€ KUBYT PSIOM C
4eJIOBEKOM M
0JIOMaIlTHUBAIOTCS?

MosxHO hi0% CUHTATh
TapakaHa OJOMAalllHEHHbIM

YKUBOTHBIM? .

[IpakTrueckas pabota 10.04.2024

«Mertonuka
29 | KITIOHUPOBAHMS

(MonenupoBaHue Ha

Oymare).

Hccnenosarensckas 17.04.2024
30 | pabora «OreHka KadecTBa

MOJIOYHOM TPOJTYKIIHI.

OcHOBHEBIE METOIbI 24.04.2024
31 | CCUCKUHUH.

['ubpuauzanms. DopMbl

otOopa.

[TpakTyeckas padora 08.05.2024
32 | «BeipamuBaem ropox. Kak

IIPOBECTU CKPEIIUBAHUE)

Ectb 1mm  xu3Hp B 15.05.2024

npobupke?
33 | buorexHonorus

KYJIbTYpPHBIX

pacTeHUM.
34 | 3ammTa MpoeKToB 22.05.2024

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




