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INOACHUTEJIBHASA 3AIIMCKA

AKTyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUU c TpeOOBaHUSIMU denepanbHOTO rocyJAapCTBEHHOTO
00pa30BaTEeNbHOTO CTAaHIAPTa OCHOBHOTO 00I11Ier0 00pa3oBaHus, OpUCHTHPOBAHA HA
oOecrieueHne MHIUBUIYATIbHBIX MOTPEOHOCTEH 0OydaronIuxcst U HalpaBjeHa Ha
JOCTIKCHHE TUTAHUPYEMBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMbI OCHOBHOTO 00IIET0O
oOpa3oBaHUs C YYETOM BbIOOpa YYaCTHHUKAMU OOpa30BaTEIbHBIX OTHOIICHHM
KYpCOB BHEYPOUHOWM JEATENBHOCTU. ITO TO3BOJSAET OOECHEYUTh €IUHCTBO
oOsBaTenpHBIX  TpeboBanmii @DI'OC BO BCEM MPOCTPAHCTBE MIKOJIHHOTO
oOpa30oBaHuUs: HE TOJIBKO Ha YPOKE, HO U 32 €ro MpeeIaMH.

AKTyaJIbHOCTh ~ peaiM3allul  JTaHHOW  TporpaMMbl  OOyCJIOBJIEHAa  caMoOM
OCOOCHHOCTBIO MPOCKTHO-UCCIIEAOBATEIBLCKON JCATEIBHOCTU. JTa JCATEILHOCTD
JICKUT B OCHOBE MO3HABATEIBLHOTO MHTEpeca peOCHKa, SIBJISIETCS 3aJI0TOM YMEHUS
IJIAHUPOBATH JIFOOBIE ACHCTBHS M BaXKHBIM YCIIOBHEM YCTICIITHOM peanu3aliiy uieH.
JroOble UM3MEHEHUs COBPEMEHHOrO0 OOIINECTBa CBS3aHbl C MPOCKTaMH U
UCCIIEIOBAaHUSIMU — B HAYKe, TBOPUECTBE, OM3HECE, 00IIECTBEHHOM ku3HU. [loaTOMY
BKHBIM 3JIEMEHTOM Pa3BUTHS JIMYHOCTU O00YUYAIOIIETocs ABIIETCS (hOPMUPOBAHUE
OCHOBHBIX HaBBIKOB MPOEKTHO-UCCIICI0BATEIHCKON JIEATEIIBHOCTH.

[TporpamMmoil mpeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSI 3HaHWM, a TakKe M MPAKTHUYECKOro OmbiTa padOThl ¢ J1a0OpPaTOPHBIM
0o0Opy/lOBaHUEM, OBJAJCHUE NPUEMaMU HCCIEIOBATENbCKON J1€ATEIbHOCTH.
Metonbl  opraHu3zalMd  00pa30BaTENIbHOM U HAYYHO-UCCIEI0BATEIbCKON
NEATEIbHOCTH IIPELYCMAaTPUBAIOT ¢dbopMupoBaHue y oOyuaromuxcs
HECTaHJIaPTHOTO  TBOPYECKOTO  MBILUUIEHUS, CBOOOABI CaMOBBIPAKEHUS U
WHIUBUYAIBHOCTHU CYXKICHUH.

Jlns monHOro yuera NOTPEOHOCTEM ydalmuxcsi B Mporpamme HCHOJIb3yeTcs
nuddepeHIUPOBaHHBIA TMOAX0/, YTO CTUMYJIMPYET Yy4Yallerocs K YBEIUYCHUIO
NOTPEOHOCTH B HWHIWBHUIYAJIbHOW, WHTEIUIEKTYaIbHOM W TO3HABATEIHLHOMN
JESITEIbHOCTH W PA3BUTHI0O HAYYHO-UCCIEIOBATEIbCKUX HaBbIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHON B TEPBYIO OYEpEIb IIKOJIHHUKAMH, KOTOPHIE HMEIOT
CTOMKUU HMHTEPEC U COOTBETCTBYIOIIYKD MOTHBALMIO K H3YYEHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA, €CTECTBEHHBIM HAYKaM W TE€XHOJOTHUSM.

B noapoctkoBOM BO3pacTe ydaiuuecs MposBIIsSOT CBOKO 3aUHTEPECOBAHHOCTD B TOU
WIM MHOM o0nacTH 3HAHWW, HAYYHOM HAIMpPABIECHUU WU TPOQecCHOHATBHON
NEeSTeNbHOCTH. TakuM 00pa3oM MpOUCXOIUT (OPMUPOBAHHE MO3HABATEIHHOU U
npo(ecCUOHANBHON  COCTABJSIOIEH  JMYHOCTH, I[IOMOTaeT ydJaliemycs B
orpeaeneH!H OyIyIIero *XU3HEHHOTO IMyTH U B MPo(eccHOHaIbHOM BBIOOpE TOCTe
OKOHYaHus wKoybl. IlogoOHOrO pojga 3aMHTEPECOBAHHOCTb CTUMYJIUPYET



MOCTOSIHHOE JKEJIaHWE IIKOJbHUKAa K [IO3HAHUIO HOBOTO, PACIIUPEHUI0 W
yrayOJIeHNI0 COOTBETCTBYIONTUX 3HAHUHN, U

MIOJTy4EHUIO HOBBIX B TOM YHCJIC NMPAKTUYCCKUX HABBIKOB, a TAaK)KE€ MOTHBHPYET
ydaiierocsi Ha mpoGOpHUEeHTAIIHIO.

[Iporpamma HaresieHa Ha MOMOLIb PEOCHKY B OCBOGHHMHM OCHOB OpraHM3alld U
OCYILIECTBICHUSI COOCTBEHHOM IPOEKTHO-UCCIEI0BATENbCKOW JEATENIbHOCTH, a
Tak)Ke B IPUOOPETEHUH HEOOXOAMMOIO ONBITA /711 pabOThl HaJl MHIMBUYaJIbHbIM
UCCJIEIOBAHUEM WA MNpoeKToM. IIporpaMma MNOMOXKET WIKOJBbHHUKY B Oosee
ri1yOOKOM M3YYEHUM MHTEPECYIOIIEH ero 00acTu €CTECTBEHHBIX HAYK, a TAaKXKe B
NPUOOPETEHNH BAKHBIX COLIMAIBHBIX HABBIKOB, HEOOXOMMBIX JJI1 NPOAYKTUBHON
coLpaIn3auuu U GopMHUpOBaHUS IPaKJIAHCKON MO3HUILIMH:

— HaBBIKA CaMOCTOSITEIBHOIO PEIIEHUs aKTyaJbHbIX HCCIEI0BATEIbCKUX WIIU
IPAKTUUECKUX 3a/1ay, BKIIIOYAIOLIEro B ce0s yMEHUE BHUJETh M aHAIM3UPOBATH
npoOeMbl, HYXAAIOUIMECSs B PEIICHUH, YMEHUE [ETalbHO NpopadaThiBaTh M
peanu30BbIBaTh CHOCOOBI pabOThl ¢ HUMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO
paboTy M CaMOCTOSITENIbHO KOHTPOJUPOBATH CBOE MPOJBMKEHHE K KEIAEMOMY
pe3yJbTaTy;

— HaBbIKa T€HEPUPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HIEH, 00JeUeHUsS UX B
yIOOHYIO I pacpocTpaHeHus popmy;

— - HaBblKa YBAXXHUTEJIIBHOIO OTHOILIEHUS K YYKUM B3[VIAaM M UM,
opopMieHHBIM B paldoTax Apyrux JIOAEH, APYruxX aBTOPOB — BIIAJENbIIEB
UHTEIJIEKTYaJIbHOU COOCTBEHHOCTH;

— HaBbIKa MYOJWYHOTO  BBICTYIUICHUS Mepea  OONBIIOW  ayJUTOPHEH,
apryMEHTUPOBAHUSI W OTCTAWBAaHUS CBOCW TOYKHU 3PEHUSI, OTBETOB HA BOMPOCHI
CBEPCTHUKOB M B3POCIBIX, YOEKIEHUSI APYTrUX B CBOEH MPaBOTE, MPOIBUKCHUS
CBOMX HJICH;

— HaBBIKa Pa0OTHI CO CIEIUATU3UPOBAHHBIMH KOMITBIOTEPHBIMH ITPOTpaMMaMH,
JabopaTOpHBIM 000pYAOBaHUEM, TEXHUUECKUMHU yCTPONCTBAMHU, OMOIMOTECYHBIMU
dboHTAMH M WHBIMH pecypcamH, ¢ KOTOPBIMH MOJKET OBITh CBs3aHA TPOCKTHO-
HCCIIeIOBATEIIbCKAs JSATEIbHOCTh IIIKOJIBHUKA.

KpOMe TOTIO, pa60Ta IIKOJIbHUKAa HaJd IMPOCKTOM HWJIN HCCICOIOBAHUEM 6YJICT
CIT0cOOCTBOBATH U Pa3BUTHIO €TI0 aﬂeKBaTHOﬁ CaMOOLICHKH.

BapuanTsl peaqusauuu nporpaMmmbl 4 (OpMbI IPOBEACHUS 3AHATHIL.

JlanHast mporpaMMa paccuMTaHa Ha pabOTy CO IIKOJbHUKAaMU 5-9 KIaccos.
[lenarory Ba)kHee AaKLUEHTHUPOBaTh CBOE€ BHUMAHUE HE CTOJIBKO HA KayeCcTBE
pe3ynabTaTa MPOEKTa WU HCCIEAOBAHUA, CKOJBKO Ha TOM, 4YTOOBI ydalluncs
N0JTy4yas 3HaHHsI B TOM YHUCJIE U YEPE3 BBIIIOJIHEHUE PAKTUYECKOT0 3a/1aHus, IeTall



BBIBOJIbI M YMO3AKJIIOYEHHs HAa OCHOBAHMM CBOErO HCCIIECJOBAHMS, YUMJIICS
CPaBHUBATh €r0 pPe3yJbTaThl C TEOPETUYECKUM MATEPUAJIOM M HMCCIEIOBaHUAMHU
JIPYTUX IIKOJBHUKOB. TakuMm oOpa3oM, MIKOJIBHUK OCBOMT OCHOBBI MPOEKTHO-
MCCJIEI0BATENBCKON IEATEILHOCTH U TPUOOPETET HABBIK KPUTHYECKOTO OTHOLIEHUS
K MaTepuaiy.

[Iporpamma pa3dbuta Ha MOZYJHM, KOTOpPbIE MOTYT OBITh HCIIOJIB30BaHBI JIHOO
4acTU4YHO, JIMOO monHOCThIO. Tak Monynp «Kak >KMBOTHbIE W pacTEeHUs
IPUCHOCA0IMBAIOTCS (IBOJIOLMOHHAS HKOJIOTHS ) IPEANOAraeTcs JUisl U3y4eHus B
5 mmm 6 xnacce B TeueHue oaHoro roja (34 ygaca B rox). Moaymun «OCHOBBI
pacTeHHeBOACTBa» U «BHOTEXHOJIOTUM» paccUUTaHbl HA 68 4acoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JieT (1o 34 yaca B roj) wiM B TeueHuu 1 rona (68 yacos
B roa). Bo BTopoMm ciydae BO3MOXXKHO NMpoXokJaeHHEe oboux mouynel («OCHOBBI
pacTeHueBoACTBa» B 7 wiM § kiacce, «buorexHomorum» B 7 uiam 8 Kiacce).
AHanoruyHo Moayiu «MoNeKyJISpHbIE OCHOBBI (PU3MOJIOTHH U (PapMaKOJIOTUU» U
«MouneKysipHbIE OCHOBBI CEJIEKLIMW» paccuuTaHbl Ha 68 4acoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JieT (1o 34 yaca B roj) WiM B TeueHuu 1 rona (68 yacos
B roa). Bo Bropom ciydyae BO3MOXKHO MHPOXOXKJIEHUE OO0OUX MOIyJei
(«MonekynspHble OCHOBBI celeKuun» B 8 Kiacce, «MONeKyIspHbIE OCHOBBI
¢usunonoruu u papmMakogorum» B 9 kiacce).

MoXHO peKOMEeHJO0BaTh HWCHONB30BaTh Moayiu «Kak >KMBOTHBIE W pacTEHUs
npucnocadbauBaioTcs», «OCHOBBI pPacTEHUEBOJCTBA», «MOJEKYISIpHbIE OCHOBBI
CeJIEKIIMM» B KauecTBE HEMpepbhIBHOrO oOpa3oBaTesibHOTO IHKia (5-9 kiace mo 1
Yacy B HEJIeNI0) 7S KJIACCOB arpoOMOTEXHOJIOTMYECKON HarlpaBlieHHOCTH. Moaynu
«Kak KuBOTHbIE M pacTeHus npucrnocadbiuBaroTcsa», «buorexnonorun» u
«MoneKkysipHble  OCHOBBI  (DU3HOJOTMM U (papMakoJoruu» B  KayecTBE
HEIpPEPBIBHOTO 00pa3oBaTesibHOrO Hukia (5-9 knacc mo 1 yacy B Hemento) st
KJIACCOB OMOTEXHOJOTMYECKOr0 MIM METUIIMHCKOTO HAMPaBICHUM.

B3aumocBsa3s ¢ mporpamMmoii BocnuTaHusi. lIporpamMma Kypca BHEypOUHOU
JESTEIbHOCTH pa3paboTaHa C y4yeTOM PEKOMEHIAlMi NpUMEpPHOW MpOorpamMMbl
BOCIIUTAHUS, YYUTHIBAET TMICHUXOJIOTO-NIEAArOrMueckKue OCOOEHHOCTH JaHHBIX
BO3PACTHBIX KaTEropuil. ITO MO3BOJSET HA MPAKTUKE COCAMHUTH OO0YYaloOU[yl0 U
BOCIIUTATENBHYO JEATEIBHOCTh MEAarora, OpPUEHTUPOBATh €€ HE TOJbKO Ha
MHTEJJIEKTYyaJIbHOE, HO U HAa HPaBCTBEHHOE, COLIMAJIBHOE Pa3BUTHE peOEHKA. JTO
IIPOSIBIISACTCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEAIN3ALUU MPOTrPAMMBbl BHEYPOUHOU
JESATENPHOCTH, HALIEAIINX CBOE OTPAXEHHE W KOHKPETU3AUMIO B NPUMEPHOU
MporpaMMe BOCIIUTAHUSI;



— B BO3MOKHOCTH KOMINJICKTOBAHUA PA3HOBO3PACTHBIX TPYIIT AJIA OPTraHHU3dAlIUU
HpO(l)OpHCHTaHHOHHOﬁ ACATCIBbHOCTH INKOJIBHUKOB, BOCIIMTATCIBHOC 3HAYCHHC
KOTOPbIX OTMCYACTCA B HpHMepHOfI IIporpamMme BOCIIUTAHUA

— B UHTEPAKTHBHBIX (QOpMax B3aHATUNA i1 LIKOJIBHHUKOB, 00ECIEUHBAIOIINX
OOJBIIYI0 MX BOBJICYEHHOCTh B COBMECTHYIO C IE€JAaroroM M JIPYIMMH JETbMU
JESATEIIBHOCTh M BO3MOXKHOCTH OOpa30OBaHMsI Ha €€ OCHOBE JETCKO-B3POCIBIX
OOIIHOCTEH, KJIIOYEBOE 3HAUEHUE KOTOPBIX Ui BOCIUTAHUS MOMYEPKUBACTCS
IIPUMEPHOM ITPOTPAMMON BOCIIMTAHUS.

Oco0eHHocTH Pa0dOTHI YUHTEISI IO MPOrpamMMe. 3ajavya y4YUTeNs COCTOUT B TOM,
9TOOBI COMPOBOXKIATh MPOIECC MNPOHEeCCHOHATHPHOW OPHUEHTAIMHA NIKOJIHHUKA,
packpbiBas TOTEHIMAJ KaXJOr0 4Yepe3 BOBJICUEHHE B MHOr0OOpa3HYyIO
JeSATEeIbHOCTh, OPraHU30BaHHYIO B pa3HbIX ¢opmax. [lpum sTomM pesynbraTtoMm
paboThl yUUTENS B MEPBYIO OYEPEAb SBIISIETCS TUUYHOCTHOE PA3BUTHE y4YaIlleTrOCH.
JIMYHOCTHBIX PE3YIBTATOB YUUTEb MOKET JOCTHYb, YBJIEKAs YUEHHKAa COBMECTHOM
U HUHTEPECHOM MM O0OMM JEeATEIbHOCTHIO, YCTAaHABJIMBas BO BpeMs 3aHSATUN
n00poKeNnaTenbHyl0, MOIJAECPKUBAOIIYI0O aTMochepy, Hachlllas  3aHATUA
LHEHHOCTHBIM COJEPKAHUEM.

IIpuMepHas cxema nIpOBEACHUS 3aHATHN 10 IIPOTpaMMe:
1. OOBsiICHEHNE TEOPETUYECKOTO MaTepuaa 1o TeMe.

2. TloarotoBka K 3KCIEPUMEHTAIBLHOMY 3aHATHIO, OOCYXKJACHUE OOBEKTOB s
MPAKTUYECKOTO 3aHSATHUS.

3. HpOBGI[CHHC MMPAKTHUYCCKOI'0 3aHATHA — OCHOBHAA 3a/ilada OCBOCHHUC MCTOJOJIOI'MH
AaHHOI'O OKCIICPUMCHTA.

4. Tlo OKOHYaHWH NPEMIOKUTH IETAM, KOTOPBIE 3aMHTEPECOBAINCH JAHHBIM
DKCIIEPUMEHTOM, pa3BUTh €ro B HCCIEAOBATEIbCKUMN MpoeKT. s 21oro
HE00XOAUMO 00CYIUTh OOBEKTHI, KOTOPHIE YUEHHUK OyAET UCCIEI0BaTh, COCTABUTh
IIJIaH DKCIEPUMEHTA.

5. IloMOYb y4eHUKY MTPOAHATU3UPOBATH PE3YJIBTATHI SKCIIEPUMEHTA.

OueHHuTh pe3yNbTaThl MPOEKTHO-UCCIENOBATENbCKON AEATEIbHOCTH IIKOJbHUKOB
MOXHO B TPOIECCE 3allUThl UMM CBOMX PabOT B pamMKax IIKOJHHOW Hay4dHO-
MIPaKTHIECKON KOH(PEPEHITUN.

COAEPKAHUE KYPCA

Moayap «Kak )KUBOTHBIE U PACTEHHMS NMPUCIOCA0IMBAIOTCS» (IBOJIIOLHOHHAS
IK0JIoTHs) 5-6 KJacchl (34 yaca)

1. Mt uccnedyem xncuswie o0vekmul (6 uacos)



CBoiicTBa M CTPOEHHUE KHUBBIX OPraHu3MoOB (CTpoeHHE KJeTku). Buu, ocodb —
OpraHvM3M Kak enuHass cucrema. Apantanuu (mpucnocodnenus). Ilonsitue
rOMEeOCTasa KMBOro opranuzma. CrocoObl €ero noiiep>Kanusl.

[TonsiTue BapuaTuBHOCTH mpu3Haka. MccnegoBarenbckue paboTsl «Bcee mum
(cuHuU1IBI, O€JIKH, Oepe3bl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanuuenusi mopdosorndeckux u ¢uznogornueckux aganranuii. Ilouemy
OpraHU3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMH, BCESIHBIM.
[Tpaktiueckast padora «CocTaBisieM KHHUTY PEKOPJOB PACTEHUH M HKMUBOTHBIX
HAIIIETO Kpas.

2. Bauanue oxkpyscaroweit cpeowt Ha rncuevle opzanusmul (12 uacos)

dakTopbl OKpYKawoliel cpenbl (adHMoTHYeCKHe, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Tpumepsl aOuoTHuecKUx (HaKTOPOB, OKA3bIBAIOIIUX OCHOBHOE BIIMSHUE Ha
KHU3HEICITENIbHOCTh JKUBBIX OPraHU3MOB: TeMIIepaTypa, CBET, BIIAXKHOCTb.
[Tpaktrueckoe 3anstue «l[Ber u Teruio» (KyOWKH JibJja B3BECUTH, MOJIOXKUTH B
yamku Iletpu Ha pasHouBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO
obictpee pactasun). Ilpaktmueckoe 3anaTtne «YTo pacTBOpseTcs B BOIE»
(okcniepumenT «Kunkuit nom»). Ipaktuueckoe 3anstue «Auddysus BeuecTs B
BOJIe (pacTBOpPBI)», «JIBH)KeHUE pacTBOpOB MO LBETKY». lIpakTHueckoe 3aHsTHE
«Jlen mnaBaet B Bojie (aiicOepru, 3amep3anue BogoeMoB)». [IpakTuueckoe 3aHsTHE
«Jleq mpu 3amep3anuu pacmmpsercs» (pa3pyiieHue KaMHs (IT0YBOOOpa3oBaHue),
3aMep3aHue KJIETOK).

OCHOBHBIE  3aKOHOMEPHOCTH  TMPHUCIOCOOJIEHUS  KUBBIX  OPraHU3MOB K
abuotndeckuMm (¢akropam. IlpucrnocoOneHuss K OCHOBHBIM aOUOTUYECKUM
dakTopam: TemriepaTypa, BIaXHOCTh M cBeT. [Ipaktuyeckoe 3anstue «lllyGa»
(kyOuKU JIb/1a 3aBEPHYTh B pa3HbI MaTepuai, B3BeCHUTh). [IpakTuueckoe 3aHsITHE
«IIurmMeHTB) (MOXHO pa3leUTh Ha BaTMaHE KpacUTeNMH U3 (IOMACTEPOBY.
[Ipaktuueckoe 3ansthe «Kak >XKMBOTHBIE TMIaBalOT B BOje» (DKCIEPUMEHT C
MUATIETKOM ).

HccnenoBarenbckue padoThl «BiausiHue cBeTa (Teria, BIaXXHOCTH, COCTAaBa MTOYBHI)
Ha PAacCTCHHUS B ©CTECTBCHHBIX WMJIM MCKYCCTBEHHBIX YCIOBHSIX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus sncuevix opeanuzmos (4 uaca)

brnotnueckue (hakTopHI. 3aKOHOMEPHOCTH pa3BUTHS ME>KBHUIOBBIX
B3aUMOOTHOIICHUH. Ko3BoIOIMs (XUIHUK-KEPTBA; Napa3uT-X03a1H) IBOJIOIUS
ctpateruii moObiBaHus mwimy. ComnuanbHOCTh. Bunbl-BeceneHimpl. IlepeueHb
paCTEHUN-BPEIUTETIEH. Hccnenosarenbckas pabota «Habmronenus 3a
B3aMMOOTHOIICHUSIMH



’KUBOTHBIX MpU JOOBIBAHUM MUINU (KOPMYIIKM JUISl NTHUL, JUIsI TOPOJICKHUX WIIU
CEIBCKUX KUBOTHBIX ). Be0-kamepb». Hccnenosarenbckas pabora
«PacnipocTpanenne BUJOB-CHHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Uenoeek 6 rncuznu pacmenuil u ycueomnuvix? (6 uacos)

AHTtponorenHsie (paktopsl. [IpaBna v, 4T0 NEPBOOBITHBIE JIFOJH KUJIU B TAPMOHUU
¢ npuponoi. OIOMalIHMBAaHWE W NPHUPYYECHHE >KUBOTHBIX M PACTECHUM. 3adyeM
criacaTh BBIMMPAIOIINE BUJBI, KaK 3TO Jenarh. KylabTypHbIE paCTEHUSA U UX JUKHE
npenku. [louemy BaxxHO X coxpaHATh. PazHoOOpasue KyJIbTypHBIX PACTEHHIN U HX
3HaueHWEe B JKU3HM uyenoBeka. KpacHas kHura Bameld teppuropuu. Oco0o
OXpaHsieMble TEPPUTOPUH, 3arnoBeIHUKH Poccun u mupa. [Ipakruueckas pabdota
«Pa3HO00Opa3ue KylnbTypHBIX PACTEHHUI B BallIEM PETHOHE.

HccnenoBarenbckas paborta «BiusiHue aHTPONMOTIEHHBIX (PAKTOPOB Ha pPa3BUTHE
pacTeHHi B rOpOJI€/HACEIIEHHOM ITYHKTE».

Okckypceust/mpaktuueckas padora «OOIIT B BaimieM permoHe — YHHKaJIbHbIC
U@p™TMTMTMI€ ()00 bEKTHI TPUPOIBD».

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BaxkHeHmux 000si04ek 3eMiau. UTO Takoe «IKOJIOTUYECKUE
HUIIN» U Kak oHH (popmupyroTcs? @opMupoBaHUe 3HAHUN 1O OMOPa3HOOOPa3UI0
KU3HEHHBIX  (OpM, TOBEJECHYECKUX TMPUCTIOCOOICHUN, MOAUPUKAIUMOHHAS
M3MEHYUBOCTh (Ha 0a30BOM ypoBHe). PacturtenbHble COOOIIECTBA M WX THIIHI.
Pa3BuTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTMYECKHE HHUILIM BOKPYr TEOS — OINKUCAaHUE
(dakTopoB OKpy:xarolel cpeas». MccnenoBatenbeckue padoThl « PEHOIOTHYECKHE
HaOIOACHUS.

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaaccnl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTCHUEBOJICTBO: OCHOBHBIC (DaKTOPhI BBIPANTUBAHUS PACTCHUHU.
Hcrtopust pa3Butust arpoxumuydeckux 3Hanuii (padoter M.B. Jlomonocosa, lO.
JIubuxa, byccenro, B.B. JlokyudaeBa, K.A. Tumupszena, I1.A. Kocteiuera, J[.H.
[TpssaummaMKOBa U Ap.). [IpakTdeckas padora «bouka JInGuxay.

2. Aepomexnuueckuii Ikcnepumenm (6 uacoe)

[IpaBriia TOCTAHOBKM arpod’KCIepUMEHTOB. llocTaHOBKa OSKCIIEPUMEHTOB C
pacteHusiMU. BIOOp TEMBI, COCTaBlIEHNE TUIIOTE3bI, LIEJIH U 3a/1a4 SKCIEPUMEHTA 110
BBIPAIIUBAHUIO PACTEHUM B KOHTPOJIUpYyeMou cpene. KoHTpoisu, MOBTOPHOCTH,
IIpoBeieHHe dKcnepumenTa. IlnanupoBanne skcnepumenTa. OLeHKa pe3ybTaToOB



skcriepuMenTta.  HccnepoBatenbckass pabotra  «®DakTophl, BIMSIONIME  HA
IIpopacTaHue CeMsH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTHHI KpYTJIOoroJu4Horo BbIpalmiuBaHusl CalaTOB 1 MUKPO3CJICHU

B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX yciioBusX. COOp yCTaHOBKM JJis
BBIPAILIMBAHUS PACTEHUI B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BreITsbkka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH U pH
pactBopa. Poibp XMMHYECKMX 3JIEMEHTOB B IIMTaHUM pacTteHuid. [lomydenwue
NUTaTENbHBIX BelECTB pacTeHUusIMU. [IpakTnueckas padborta «Cxembl MUTATEIbHBIX
pacTtBopoB. PacueT 103 y1oOpeHuii Jisi MUTAaTENbHBIX PACTBOPOBY.

Y noOpenusi: oprannueckie, MUHEpaJIbHbIE, MUKpOOHOJornyecKkue. TUIbl MUTaHus
pactenuii. BoznymiHoe u MuHepaibHoe (KOpHEBO€) nuTanue pacteHuil. Tpancrnopt
MATATEIBHBIX BEIIECTB PACTCHUM: BOCXOMSIIMNA U HUCXOIAIINN TOK. BakHenume
KaJniHbIe, GochopHbIE U a30THBIC YA00pEeHUs, NX cBoMcTBa. [IpocThie U ClI0KHBIE
ynoOpenus. I[lpaktuyeckas paborta «llpaBuwna cMmemmuBaHus yA0OpEHUIN
[Ipaktnueckass pabora «lluTtaHue pacTeHWil: TEXHOJOTHS MPUTOTOBICHUS
MUATATEJIbHBIX PACTBOPOB JJISI pPa3HBIX KYJIbTYP).

PocT u pa3BuTHE pacTeHMii: 3Tambl OHTOr€He3a, (PaKTOpPbI, BIUSIOLUIME HA POCT
pacTeHuii: CBET, IrycToTa MOCajaoK, nmuTaHue, cyocrpaT. IIpaktuueckas paborta
«MOHUTOPUHT MUHEPATBHOTO MUTAHUS PACTEHUID.

Oco0OEeHHOCTH MUTAHMS PACTEHUHN a30TOM. A30T U €ro 3HaY€HUE B )KU3HU PACTECHUM.
@opMBI a30Ta U UX MPEBPALLECHHUE B ITOYBE.

Uctounuku gocdopa 1is pactenus. 3Hauenue hochopcoaepxaimx cCoeAMHEHUN B
kieTke. Ponbs Mmakposprudeckux coequnenuit ochopa B IHEPreTHIECKOM OOMEHE.

Brnusitnue kanus Ha (¢QuU3MYECKHE CBOMCTBA TMPOTOIUIa3Mbl, Ha (HEPMEHTHI
yTIEBOJAOPOAHOTO OOMEHa, CHHTe3 OelkoB u Jip. Ponb kamus B mojaep)KaHuU
MOHHOTO OajaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynsitopHass u  cTpykTypooOpaszoBaTenbHas pOJb Kajlblusi. YYacTHE B
00pa30BaHUU KJIETOYHOM CTEHKHU, OJEPKAHUH CTPYKTYPbl MEMOpaH U peryJisius
UX IIPOHULIAEMOCTH.

3HayeHue MarHus B MeTabosiu3Me pacTeHuid. MarHuii B cocraBe Xxjopoduiia,
CXOJCTBO XJopopwia ¢ TeMOTJIOOMHa KaKk CBHUACTEIBCTBO  E€IMHCTBA
OPraHUYeCKOTO MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOU OPraHU3alMU KIETKH,
y4acTHE B OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIAAX.



Mukpoanementsl. [lpencraBieHuss O poiaM MHUKPODJIEMEHTOB B MeETadOIM3ME
pactenuil. OCOOEHHOCTH MOCTYIUICHUSI MUKPOAJIEMEHTOB B pacTeHusi. CHHEPru3m u
AHTArOHWU3M 3JIEMEHTOB ITUTAHUS PACTECHUI.

PacturennHas JUAarHOCTHMKa MW MCTOAbI I/II[eHTI/I(I)I/IKaLII/II/I HGI[OCTaTKa/I/I36BITKa
QJICMCHTOB IIMTAaHH . HpaKTI/I‘IeCKaH pa60Ta «PacturenpHas JUAarHOCTHKa».

HccnenoBarenbckas padora «OLieHKa COCTOSHHSI KOMHATHBIX pACTEHUN, pacTEHUN
Ha IIKOJIbBHOW TEPPUTOPHUH, YCTAHOBKA MMPUYMH MATOJIOTUYECKUX COCTOSHUMN (TIpH

HaJINYUH ).

HccnenoBatensckass pabora «OlLieHKa BIUSHUS PA3IAYHBIX DSJIEMEHTOB Ha
COCTOSIHME PAaCTeHU (COCTaBICHUE PA3IMUHBIX OJIKOPMOK)».

4. Pecynamopul pocma pacmenuii. 3aujuma pacmenuil (4 yaca)

[TonsiTue o perynsatopax pocta pacteHuil. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEpPEUIMHBI, HUUTOKUHHHBI). WMHruObuTOpel pocta pacteHuit: 1.
npupojHble (abciu3oBasi KHUCIOTa M HEKOTOpble (PEHOJIbHBIE BEIIECTBA
(uKymapoBasi, KOpUYHasl, CAIMIMIOBAs K-Thl), 2. CUHTETUYECKHUE (MOP(AKTHHBI,
peTapaaHThl, 1e(OIMaHThI, 1€CUKAHTHI, TepOULHIbl). DUTOMOHUTOPUHT U OLIEHKA
coctosiHug pacTeHuil. CoBpeMeHHbIe CHocoObl MOHUTOpUHTa. IIpakTHueckas
paboTa «PUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUS pacTeHnid. COBpeMeHHbIE CIIOCOObI
MOHUTOPHUHTIa».

HccnenoBarenbckast pabora «BnusiHue rerepoaykcuHa Ha mpopacTtaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3NMYHBIX PACTEHUN.

3amura pacTeHUW OT BpeaAHTeNel: OCHOBHI Onomeroma. IIpakTudueckass pabora
«HCcekTapuu: nipaBuia U yCIOBUS Pa3BEICHUS MOJE3HBIX HACEKOMBIX.

5. Boonas, necuanas u nouseHHasn Kyjabmypsl, UX NPUMEHEHUE 6 8bIPAUUCAHUU
pacmenuii. Quzuonocusn pacmenuil (8 uacoes)

Bopanasi, mecuaHass ¥ MOYBEHHAsl KYJbTYpbl, UX MPUMEHEHUE B BbIpAllMBaHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTeOse pactenuil. [IpakTuueckas padbora
«KopHeBoe naBiieHue.

Boaubiii pexuM pacTeHHil: CTpoeHHE YCTHHIL: (HaKTOPhI, BIUSAIONIME HA WX
PacKpbITUE UM 3aKpbITUE. 3HAUYCHHE MEXaHM3Ma PEryJsilUd HUCIAPEHUs BIIaru
pactenueM. [IpakTudeckas pabora «IIpuroTorneHue npenapara yCcTbUIl METOJAOM
CJIETIKaY.

HccnenoBatenbckue padoThl: «BiusHUe yCIOBUH CcOAEp)KaHHUS pacTEeHUM Ha
KOJIMYECTBO YCTBUI.

doTocuHTE3 — yHHMKaNbHBIN Mpouecc pacteHuil. TemHOBas u cBeTtoBas (azbl
dorocunTe3a. 3HaueHue (HOTOCHMHTE3a IS KUBBIX OpraHu3MoB. [IpaxTuueckas



pabota «DyHKIMOHATFHAS TUAaTHOCTUKA PACTEHHI IO aKTUBHOCTH XJIOPOILIACTOBY
HccnenoBarensckas pabora «Omnpenenenue xmopopumia A u b, oneHka
(oTOCHHTETHYECKOW aKTUBHOCTH pacTeHuil U (hakTOpOB, BIMSIOIINX HA HEEY.

@akTOpbl pocTa pacTeHUW: BO3AyX M a’pauusd. llomzeMHoe npIxaHue pacTeHUM:
COCTaB IIOYBEHHOI'O BO31yxa, ra3oo0OMeH. ['a3000MeH mpu OecrnOYBEHHOM
BbIpanuBanun. [Ipaktudeckas padota «Asparus, CO2 u O2. JlpixaHue pacTeHUi».
[TpakTnueckast pabora «/IpixaHue pacTeHUil: OLIEHKAa MHTEHCUBHOCTH JbIXaHUS
PaCTEHUH U ILIOJIOB).

UccnenoBarenbckue paboTel: «BausHue cmocoba BwIpaliyBaHus (COCTaBa
MUATATEILHOW CMECH, CXEMbI BHECEHH 1) HA POCT U PA3BUTHUS PA3JIMUHBIX PACTCHUIN.

6. Kynomypnuie pacmenus. Cospemennuie acnekmul cenexyuu (20 uacos)

Kak denoBek cTaj HCHONAB30BaTh pacTteHusa? CBA3b pa3BUTHS IUBUIU3ALUU
YyeJlioBeKa W OJIOMAalllHMBaHUs  pacteHu.  Jlomectukamus.  Jluckyccus
«JlomecTukanusi, BCE JIM PACTEHUS M >KUBOTHBIC, KOTOPBIC JKUBYT PSIOM C
YEJIOBEKOM MM OJIOMAITHUBAIOTCA? MOXHO JIM CUUTATh TapakaHa OJIOMAIIIHEHHBIM
JKUBOTHBIM 7

HaciencTBeHHOCTh M1 U3MEHUYMBOCTb — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buabl uamenunBocts. [Ipaktuueckas pabora «MoaudukannoHHas
U3MEHYUBOCTb (JIUCThSI, UTOJIKHU C OJJHOTO J€PEBA)».

['en — MarepuanbHbIi HOCHTENb HACIEACTBEHHOCTM M  HW3MEHUYMBOCTHU.
HyxienHoBbie KHUCIOTHI. JIOKanu3amusi TE€HETUYECKOTO Marepualia B KIIETKE.
Henenne knerok. Peruukanus JIHK. OcHoBHasg n1ormMa MOJEKYJISIpHOM OMOJIOTHU.
Tpanckpunims. Tpancusmus. Myrtamuu. [paktudeckas padora «['eH — uHCTpyKIUs
no cOopke kieTku (Ha Oucepe WM KOHCTpykTope)». [lpaktuueckas pabota
«MyTtanus Ha 0yTepOpoie (JIto00i 00BEKT U3 PEeABIAYIIEH PaOOThI, IJIe U3MEHEHUE
WHCTPYKITUHU TPUBEIET K M3MEHEHUIO BHEIITHETO BUJIa OOBEKTA)».

Dddekt OyTHIIIOUHOTO TOPJBIIIKA M TEHETHYeCcKoe pa3zHooOpasue. Uto Takoe
reH0aHK? 3aueM COXpaHsATh TeHeTUYECKUE pecypchl pacTeHui? OCHOBHBIE CTIOCOOBI
COXpaHEHUs TeHETHUECKUX PECYpCOB pacTeHuil (ex situ u in situ).

3nauenne pabor H.M. BapwioBa. 3akoH romosormdeckux psjnoB. LleHTpsl
MIPOUCXOKIAEHUS KynbTypHbIX pacteHnid H.M. Basunoa m II.M. JKykoBckoro.
[TpakTnueckast pabora mo rpymmam «OTKyJa Ha  HamMX  CTOJax
(bPYKTHI/OBOITN/3TAKI.

OcHoBHble MeTOAbl cenekiuu. ['ubpuamuzanus. dopmbr orbopa. OCHOBHBIE
HaIpaBIICHUS CETICKIINHU: YITYUIICHNE YPOKAHHOCTH, YCTOWIMBOCTH K OMOTHUECKUM
u abuotnuyeckuM Qakropam. [Ipaktuyeckas pabora «BripammBaem ropox. Kaxk
IIPOBECTHU CKPEIIMBAHUE Y TOPOXay.



Ectb nu  xu3Hp B mnpoOupke? bBHOTEXHONOrMs KyJbTYpPHBIX pPAacTEHUH.
HccnenoBatensckas pabora «BripammBanue pacteHuil B mpoOupKe» (MOMXKHO
BOCIIOJIb30BAThCS PE3yIbTaTaMM MPEABIAYIINX SKCIEPUMEHTOB 110 COCTABICHUIO
NUTATENbHBIX PACTBOPOB JJI PACTEHUN ).

Kak denoBek MoxeT MouduipoBaTh pacTeHus? [ 'eHeTnyeckoe pelakTHpOBaHuUE.
CoBpeMeHHBIE MOIX0/IbI U TOCTUKEHUSI TEHETUUECKOTO PEIaKTUPOBAHUS PACTECHUH.
[Ipaktuueckast pabota «I'€eHOMHbIE HOXKHHIIBI (MOJEIUPOBAHUE PAOOTHI CUCTEMBbI

CRISP-Cas).
7. Pacmumenvhasn npooykuyus. (8 uacos)

HanzemHble u moa3zeMHbie opranbl pactenuil. [lober u BUIOU3MEHEHHBIM moOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUM.

[lonsitTue o0 KadyecTBe MPOAYKTOB mnuTaHus. [IpoOiemMbl  KOHKYpEHIUU
OTEUECTBEHHBIX MPOJYKTOB MUTAHUS C HUMIOPTHBIMU. JIOTMCTHKA JOCTAaBKU H
CpelcTBa

COXpaHeHUs MPoAYyKTOB nuTaHus. [IpakTuueckas padora «IIpenenbHo AOMyCTUMBIE
koHuentpamuu (ITAK) m Meroasl KOHTposisi O€30MACHOCTH PACTUTEIbHBIX
IIPOYKTOB IUTAHUS.

Mukpo3eneHb: MoJIe3HOCTh U TexHoyorus. MccnemoBarenbekas padora «OleHKa
KadecTBa BBIPAIIICHHON MUKPO3eICHN» (MO0 CBOS, TMO0 U3 MarasnHa).

XUMUYECKUAMN aHaIu3 MPOAYKIIUH. OcCHOBBI crieKTpooTOMeTpUH.
[Torenunometpusi. Xpomarorpadus. IIpaktuueckas padbora «MeToabl OLIEHKH
Ka4yeCTBa PACTUTEIBHOW NPOAYKIHMH: XPAHEHUWE W COXPAHHOCTh MUTATEIIbHBIX
BEIIECTB» (110 JOCTYITHOMY 00OpPYI0BaHHUIO).

UccnenoBarenbckas padota «Ompenenenne BuTamuHa C MeToa0oM 00paTHOTO
TUTPOBAHUS B TUIOJIaX HA PA3HOM CPOKE (CII0c00€) XpaHESHHUSD.

Monayab «buorexnosiorus» /-8 kiaaccnl (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTHE OMOTEXHOJOTHMH. 3aueM UYEJIOBEKY OHOTEXHOJIOTHMH, B YeM UX
MPEUMYIIECTBO  Tepes] XUMHUYECKUM CUHTe30M. (OCHOBHBIE OHMOOOBEKTHI
OMOTEXHOJIOTHH: MPOMBIIIUICHHBIE MHUKPOOPTaHU3MBbI, KICTKH W TKaHU PACTCHUH,
JKUBOTHBIX W 4eJIOBeKa, Owmokaramm3aTtophl. I[lpakTtmueckas pabota «IIpumepsr
MIPUMCHEHHS OMOJIOTHICCKIX OOBEKTOB B TBOCH KU3HI.

Ceipbe 1711 OMOCHMHTE3a M OLIEHKAa €ro OMOoJOrhuYecKkod IeHHOCTH. OCHOBHBIE
WCTOYHUKH YTIIEpojaa, a3oTa, gocdopa, MukposnemMeHToB. MccmeqoBanue HOBBIX
MCTOYHUKOB ChIpbsl (BKJIIOYAs BOIPOCHl €ro MpeaBapuTeIbHONl 00paboTKH),
pa3paboTKa HOBBIX THUTATENBHBIX CpEl, B TOM YHCJIE€ BKIOYAIOIINX



6I/IOCTI/IMYJIHTOPBI U OApYyIruc 3JICMCHTBI YIPABIICHUA W OINTHMHU3ALUMKU ITPOLECCOB
OMOCHHTE3A. MGTOI[BI OIITUMU3ANH TUTATCIIBHBIX CPC/I.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne MNpPOKapUOTOB B  CcUCTEME opraHudeckoro wwupa. CrpoeHue
OaktepuanbHoi kieTku. Kmaccuduxamus Oakrepuit. Mopdororus Oaxtepuit.
[TpocTeie W CIIOKHBIE METOBI OKpamuBaHus OakTepuil. dusmonorus OGakTepuii:
NUTaHWE, AbIXaHWE, POCT M pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH
(3KCTpeMO(PMIIBHOCTh, OCOOCHHOCTH CTpoeHMs KieTku). JlabopatopHas pabota
«PukcupoBaHHbIE IpenapaTel O0akTepuil. OmnpeneneHue (GOPMbI MPENTIOKEHHBIX
KyJIbTYp MUKPOOPTaHU3MOB, UCIOJIB3YSI IPOCTONH METOJ okpackm» JlabopaTopHas
pabora «Onpezenenue Tuia KJIeTOYHOM CTEHKH METO/I0M OKpalluBaHus o I'pamy»
(pu HAJIMYUK PEAKTUBOB).

MosnouHokucnoe u cnuproBoe OpokeHue. PoToTpopHBIE U  XEMOTPOPHbBIE
Oaktepun. KuHeTnueckoe omnmcaHue Mpolecca pocTa MHUKPOOPraHU3MOB.
OKCHOHEHIIMAJIbHAsT MoJienb pocta. KuHeTmka ru0enn MHKpPOOPTaHU3MOB.
JlaGoparopHass ~ pabora  «lIpuroroBneHue  NPUIKUZHEHHBIX  MPENapaToB
MOJIOYHOKHUCIBIX OAKTEPHIN».

[TaTorennsie Oakrepuu. YymHas najgoyka ¥ 4yepHasi CMEPTh, OOTYIU3M, CTOJIOHSK,
Tyoepkyne3. Ucrtopus 00prObl ¢ OakTepuanbHbiMu MH(eknusamMu. JlabopatopHas
pabora «lloceB cmpiBa ¢ pyk Ha uamku [lerpu». JlaGopatopnas pabora
«Bpiienenue 4uCTOW KynbTypbl Oakrepui. Meton pasBenenmil. Merton
ucromaromero  mrpuxa».  JlaboparopHas  pabora  «Mopdonoruueckas
XapaKTEPUCTHUKA BBIJICJICHHON YNCTOM KyJIbTYPhI: XapaKTepUCTHUKA KOJIOHUHU, Popma
OaKTepHil, TUIl KIETOYHOU CTEHKI.

Bolina OecKOHEYHOCTH: aHTUOMOTHKH TPOTHUB OakTepuil. MexaHu3Mbl EeHCTBHIM
aHTUOMOTUKOB. MeXKJIeTOuHass KOMMYHHUKamusi Oaktepuil. UyBCTBO KBOpyMa.
JlabopaTtopHas pabora «CpaBHEHHE pOCTa MHUKPOOPTaHU3MOB Ha yalike 0e3 u ¢
n00aBICHMUS AHTHOMOTHKOBY HccnenoBaTensckas pabota «ITouck
MHUKPOOPTaHU3MOB 00JIaIAIOIINX aHTATOHUCTUYECKON aKTUBHOCTHION.

[Ipumenenue OaxkTepuii uenoBekoM. KuHeTmyeckoe omnucaHue OUMOCHHTE3A
MIPOAYKTOB MHUKpPOOpPraHu3mMaMu. bakrtepuu, KOTOpbIE MOTyT pasjiararb IUIACTHK.
UccnenoBarenbckas  pabota  «Beigenenue MOJIOYHOKHUCIIBIX OakTepuid,
HCCIICIOBAHNE MX aKTUBHOCTH.

Mukpoopranusmsl B arpoOMOTeXHOJIOTUH. VICKyCCTBEHHBIE acCOIMallud PacTEeHUM
c wmukpoopranmsMamu. HccmenoBatenbckas pabora «Beigenenue Oakrepuit
MOJIE3HBIX I PACTEHUI.

3. Jykapuomuueckue op2aHuzMvl 6 OuomexHonouu (niecneevie 2puonl,
Oposicacu, 600opocnu) (12 uacos)



IInecHeBrle l"pI/I6BI MPOAYLCHTEI OMOJIOrNYeCKH aKTUBHBIX BCIICCTB.

OOmias XapakTepUCTUKa OPOXOKeH caxapoMuueroB. Mcropus HCHOIB30BaHUS
IPOXKEH B TPATUIIMOHHOW OMOTEXHOJIOTHH. TEXHOJOTWHM BHUHOACIHS U
XJIeOOTIeUeHHsI, CTIeNMaTIN3UPOBAHHBIE pachl APOXoKed. MeTabomu3M IpOoAOKeH.
Peakuus cnuproBoro OpokeHus. JlaGoparopHas pabora «lloacuer kinerok
npoxokelt B kamepe [opsieBa». JlabopatopHast pabota «OOHapyXeHHE MPOTYKTOB
CHMPTOBOTO OpOKEHUS: 3TUIOBOIO CHMpPTAa U YIVIEKHCIOro raszay». llomyueHue
BTOPUYHBIX META0OJIUTOB B JpOXkKax. Jpoxikh Kak MHpOAYLEHTHl OUOTOIUIUB.
[TomydyeHue 1eneBbIX OEIKOB B IPOKKAX.

Oco0eHHOCTH BETETATUBHOTO U TOJIOBOTO PAa3MHOXKEHHS y JIPOXKEH, 3HauUeHUE
U3YUYEHHs] MUTO3a U LUTOKUHE3a I ONTUMU3ALMU IPOLIECCOB KYJIbTUBUPOBAHUSA
JPOACKEBBIX IITAMMOB, IMOHUMaHMs NMPUYMH MAaTOT€HHOCTU JPOXOKEH M TpUOOB,
MOMCKa MUILIEHEW (PYHTMUIUI0B U Pa3padOTKH HOBBIX JIEKAPCTBEHHBIX MIPENapaToB.
JlaboparopHass pabGorta «HalOmroneHue pa3MHOXKEHUS APOXIKEBBIX KIIETOK.
[Ipaktrnueckas padora «llomydyenne TBopora u keupa Ha OCHOBE MOJIOYHOKHCIBIX
oakTepuit». [Ipaktnueckas pabora «OCHOBHBIE BUbI KBACA U UX XapPAKTEPUCTHKA»
«/Ip0oAcKH 1 MOJIOUHOKHUCIIBIE OAKTEPUH, IPUMEHSIEMBIE JJIsl IPOU3BOJICTBA KBACa.
[Ipaktrueckas padora «CpaBHUTEIbHBIN aHATIU3 PA3BUTHS JPOAKEN B a3pOOHBIX U
aHa’poOHBIX yciaoBusx». [IpakTuyeckas pabora «MeToibl OLIEHKU CBOMCTB

xJ1e00MeKapHbIX ApoxKend. OCOOEHHOCTH MPUMEHEHHUS TPECCOBAHHBIX, CYIIEHBIX U
WHCTAaHTHBIX Jpoxokei». WMccnenoBatenbckas pabota «Bnusaue @usnko-
XUMHUUYECKUX (DAaKTOPOB HA Kad4eCTBO OMOTEXHOJOTMYECKOM MpOAYKIMU (KBac,
Keup, ChIp, XJ1eO U ap.)».

Bonopocinu — mepcrneKTUBHbIA OOBEKT JJIsi MPOU3BOJICTBA O€lika U YTJIEBOJIOB.
buorexHonornyeckue MeETOAbl OYUCTKHA TBEPHABIX, JKUAKUX OTXOJOB W
razoo0pa3HbIX OTXOAOB TMpOu3BOACTB. CTouHble BOJABI. CXEMbl OUYHCTKH.
buoguiabTphl, a3pOTEHKN, METAHTEHKH, OKCUTCHKU. AKTUBHBIN WJI ¥ BXOJSIIHNE B
HEro0 MHUKpOOpranusmsl. lcronp30BaHuE BOAOPOCIEN B OYUCTKE CTOYHBIX BOJ.
Uccnenoarenbckas pabora «BnusHue (Qpuznko-xumMuyeckux (akTOpoB Ha POCT
Bogopocyu (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmavus (8 uacos)

HacnenctBeHHOCTh M M3MEHYUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl uameHunBOCTh. [IpakTudeckas padota «MoaudukarmoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKHU C OJTHOTO JEPEBA)».

['en — MarepuaibHBIA HOCHUTENIb HACJIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyknenHoBbie KucinoTel. Jlokanu3amusi TE€HETHYECKOrO Marepuaia B KIETKE.
Henenue knetok. Permukanusa JJHK. OcHoBHas 1ormMa MOJIEKYJISIPHOM OUOJIOTHUH.
Tpauckpunuus. Tpancusius. Myraruu. [Ipaktuueckas padota «I'eH — MHCTpyKIus



no cOopke KiIeTKku (Ha Oucepe WM KOHCTpykTope)». Ilpaktuueckas pabora
«Myrtanus Ha OyTepOpoe (7110001 00BEKT U3 MpeabIAyIel padoTh, 1€ H3MEHEHHUE
WHCTPYKIIUU TIPUBEJET K N3MEHEHUIO BHEIITHETO BHJIa O0BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHnue BUPYCOB B CUCTEME OpPraHMYecKoro Mupa. CTpyKTypa U XUMUYECKUN
coctaB BupycoB. Kiaccudukanus BupycoB. Penponykumst BupycoB. IIpocmotp
JIOKyMEHTAJIBHOTO (PHIIbMa O BUPYCaX.

Bupycsl - Bo30ynutenu nHbeKIMoHHbIX Oosie3Hel. OHKoBUpYCHl. bakTtepuodaru:
CTpOoeHHue, CBOWCTBa, mpuMeHeHue. [Ipaktudeckas pabora. «MeToa pa3BeneHU»
[Ipaktruueckas pabora. « TurpoBanue 6akrepuodaroy.

buonorudeckue MeToibl 00pbObI C BUPYCAMH.
6. I'ennan unsicenepusn u ouomexnoocuu. (8 uacos)

OcHoBbl TeHHON uHkeHepuu. Bektopa. Cneunduueckue (epMeHTbl OaKTepuid.
[Ipaktrueckas pabota «DHIOHYKJIEa3bl PECTPUKIMH (padoTa ¢ HYKJICOTHIHBIMU
MOCJIEIOBATENBHOCTSIMH Ha Oymare)».

buorexHoMOrHH NpOAYKUHMH OEIKOB B OaKTepUalbHBIX KyJIbTypax. JlocTmxeHus
TEHHON UH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema aganTUBHOTO UMMYHUTETa OAKTEPHI U apXeid.

[Tpaktuueckast pabora «l'ennbie HOXHUIBI - CRISPR/Cas (MonmenupoBanue Ha
Ooymare)»

I'MO. Metons! nomyuenust I MO. Urpa-auckyccus «Beiurpaii rpant Ha co3gaHue
I'MOp».

7. Buomexnonozuu 6 sxcueomnoeoocmee (8 uacos)

JloMecTuKalust OCHOBHBIE JIOMAIIIHUE )KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX 110
JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIIA, HOPKA U JIP. — DKCTIEPUMEHTHI HAyYHOU IITKOJIBI
akanemuka bensieBa). [{uckyccus «JloMectrkanusi, BCe U PaCTEHUS U KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJIOMAITHUBAIOTCA? MOXHO JM CUMTATh
TapakaHa OJIOMAallTHEHHBIM KUBOTHBIM?».

CoBpeMeHHBbIE METOJIbl B JKMBOTHOBOJICTBE: TpaHCIUIAHTAIlUs AMOPHUOHOB,
XUMEpHBIC JKUBOTHBIC, KiIOHHMpoBaHue. I[IpakTthueckas pabota «Mertoauka
KJIIOHUPOBaHMsI (MOJICIMPOBAaHNE HA OyMmare).

OcHOBHBIE OO0JI€3HM S>KUBOTHBIX M POJb TATOTEHHBIX MHUKPOOPTAaHU3MOB W
napa3uToB B Pa3BUTHHU 3a00JIEBaHUM JOMAIIHUX >KMBOTHBIX M OCHOBHBIX MEpax
OOprOBI C HUMU; POJIb TMOJE3HBIX MUKPOCHUMOHWOHTOB B OpPraHU3ME >KMBOTHBIX.
[TonoxuTtenpbHOE W MOOOYHOE (OTPHUIATEILHOE) BO3JACHCTBUU AHTHOMOTHUKOB Ha



OpraHu3M B XOJ€ JI€YEHHs >KMBOTHBIX; IIeId M 3a/Ja4d BETEPUHAPUU.
buorexHosorus KopMoBbIX mpenapatoB. IIpakrthueckas pabora «CocrtaBieHue
palMoHa TNWTaHUS  JKUBOTHOTO, pacyeT  pacxXxoJOoB Ha  COJEpP)KaHHE».
HccnenoBarenbckas padota « OLiEeHKa Ka4eCTBa MOJIOYHOU MPOTYKIIHI.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHblE MeTOAbl cenekuuu. [ubpuauzamus. dopmsl oTOOpa. OCHOBHBIE
HAIPaBJICHUS CEJIEKLUUU: YIyUIIEHUE YPOKANHOCTH, yCTOMYMBOCTH K OMOTUYECKUM
u abuotmyeckuM (aktopaM. IIpaktuueckas padora «BsIpammBaem ropox. Kax
IIPOBECTHU CKPEIIMBAHUE Y TOPOXay.

OCHOBHBIE TMOAXOJbl CEJNEKIMH K OUOTEXHOJOTHMH KyJIbTYPHBIX pacTEHUH,
['uOpuanzanus, oTAalNeHHas THOPUIU3AIMS, UCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHchopMalysi, MyTareHe3, FeHeTHYecKoe peAaKkTupoBanue). Mictopus cenexuuu
B Poccuu u Mmupe, uctopusi pa3BUTHS Ba)KHEUIIINX COPTOB KYJIbTYPHBIX PACTECHUH.

Kak yenoBek mMoxxeT MOAMPUIMPOBATh pacTeHUs? ['eHHas MH)KEHEpUsl pacTEeHUM:
Yro Takoe reHeTHYecKas HMHKEHEPUs pacTeHU. TpaHCreHHbie pacTeHus. MeTosl
nonyyeHusi. OOpas3oBaHMe OImyxoJed y pacTeHud. ArpoOakrepuaibHas
tpanchopmanusi: Ti-rurazmuael. [enst T-JIHK. MonekynsapHo-TeHeTUUECKHE
MexaHu3Mbl TpaHchopManuu. ['eHernyeckoe penakrupoBanue. CoBpEeMEHHbIE
MOAXO/bI U TOCTUKEHNS TEHETUYECKOTO PENAKTUPOBaHUs pacTeHni. [IpakTnueckas
pabota «I'eHOMHbBIE HOKHUIIBI (MozenupoBaHue paboTel cucteMbl CRISP-Cas).

EcTb 1 %u3Hb B ipoOupke? BUOTEXHOIOTUS KYJIbTYPHBIX PACTEHUH.

HccnenoBarenbckas padbora «BblpammBanue pacTeHUil B NpoOHpKe (MOXKHO
BOCIIOJIB30BAThCS PE3yJbTaTAMHU HMPEABIAYIIUX IKCIIEPUMEHTOB 110 COCTABJICHHIO
NUTATENBHBIX PACTBOPOB AJII PACTEHUN ).

Moayab «MoJiekyJisipHbie 0CHOBBI (pu3noJ10ruu U papmakoaorun» 9 kiacc (68
4acoB)

1. @u3uonozuueckas xumusa. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHble (HOpMbI
KHUCJIOPOJA, UX MOIYyYEHHUE, HEUTPAIU3ALIHSL.

MakpoaJIeMeHTBI: TPOIEHT COJEPKaHWsI B OpraHW3Me, BBITIONHAEMas (PYHKITuS,
coJiep kaHue B MpoaykTax nutanus. Ca2+ - CBA3bIBAIONINE OCIKH, JCTTOHUPOBAHUE
KaJblLUsI, PEryJAlus YPOBHS KalbliMsi B OpPraHuU3MeE: TOPMOHBI MOuek. Mg —
CTPOCHHE XJIOPO(HUIIA, €r0 aKTUBAIUS COTHESIYHON YSHEPTHUCH.

MuKposJieMEeHTBl: B KakUX MOJIEKyJaX coJiepKarcs, BbINOJNHIeMas (QyHKIus,
comepkanume B npoxykrax — nuranusa.  [locmenctBus  mepeno3npoOBKH
MHUKpPOdJIEMEHTaMU. Fe — ycBanBaeMble TUIIbI COEAMHEHUM Kele3a. [ eMonpoTenHsl,



reMOLMaHNH, HUTOXpOMbI. Cu — YCBOCHHUE U TPAHCHOPT MeAu. benku, coaepxaiine
Menb. Ilatonornueckne cuHapomsl MeHke W BunbcoHa, CBsi3aHHBIE C
MeTa00JIU3MOM MEIN.

Tokcuunble 3neMeHThl llepmoguueckod cucTeMbl s OpraHusma. BimsiHue
HEJIOCTaTKAa MaKpO U MUKPOZJIEMEHTOB Ha ’KHUBBIE OPTAaHU3MBI.

HCCJ’I@I{OB&TCJ’IBCK&H pa60Ta «KoanuecTBeHHas OILICHKAa COACPKaHUA
MUKPOI3JICMCHTOB HUJIM BUTAMHWHOB B ITHUIICBLIX IIPOAYKTAX)

Kuppl. 3aboneBaHusl 4elOBEKa, CBSA3aHHBIC C HAPYIICHUSMU KUPOBOTO OOMEHA.
JncounuaemMun.

VYrneBonpbl. 3aboJjieBaHUS YEIOBEKA, CBSI3AHHBIC C HAPYIICHUSMHU YIJIEBOJIHOTO
obmena. CaxapHblii quaderT.

benku. Ctpoenue. 3aboeBaHus YeI0BEKa, CBI3aHHBIC C HAPYIICHUSIMU OCIKOBOTO
oomena. @Dyskuuu OenkoB. Depmentsl. Mexanusm gAedctBus. Kiacchbl
dbepmenTaTuBHbIX peakiuii. Kohepments. [Ipaktudeckoe 3anstue «KadecTBeHHbIE
pEaKIUM Ha OpPraHUYecKue MOJEKyJbD». [IpakTmueckoe 3anstue «/lenarypanus
oenkoBy» [IpakTrueckoe 3anstue «3yueHue akTHBHOCTH aMUJIa3bl».

ButamMuHBI JKHpOpaCcTBOPUMBIC, BOJOpAacTBOpUMBIC. [IpeBpaiieHne BUTAMHHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIC THUIIBI META0OJIMUECKUX peakiuid. bHuosHepreTuyecKkue MpoIecCHl.
I'mukomm3. Ilukn KpebOca. Llens mepenoca amekTpoHOB. OKHCIEHHE >KUPHBIX
kuciot. Karabanuszm amuHokucnoT. ['mtokoHeorene3. CUHTE3 yrieBOJI0B, OCIKOB,
xupoB. Metabonutuueckue 3adoneBanus. [Ipakruueckoe 3ansitue «Pemenue 3anau
Ha PHEPTEeTUYECKUN OOMEH.

Knerka. [Toustue memOpanbl. @yHkinyn MeMOpaH. Buasl TpancnopTa B KIETKY.

MeMmOpanHble OpraHoujipl. 3a00Ji€eBaHMsI CBA3aHHBIE C HapylUIeHUEM padOThI
MeMOpaHHBIX OpraHes, 00JIe3HH HAKOIUICHUS. THUIIbI KOHTAKTOB MEX]y KJIETKaMHU.
3HaueHHEe  MEXKIETOYHOW  KOMMYHHUKAIMM  JJi1  3JI0pOBbsl  OpraHu3Ma.
[IpakTuueckoe 3ansTre «Juamus (kjieTouka Tpayoe)».

Anpo. YpoBHM ymakOBKH XpoMaTHHa. XpOMOCOMHEBIE Tepputopun. HememOpanHbie
OpraHoOUbI.

2. Monekynapuasa ouonozusa. (20 uacos)
OCHOBHBIC BEXH PA3BUTHS MOJICKYJIIPHOU OHOJIOTHH.

HyxneunoBbie kucnoTel. OCHOBHBIE MPUHLMIIBI cTpoeHus. [IpakTuueckas pabora
«Brigenenue JIHK u3 0ananay. [Ipaktuyeckas padora «Moaens JIHK-opuramm.
[TpakTrueckas padora «Omnpenenenue kaudectBa npenaparoB JIHK ¢ momomisio
cekTpodoToMeTpun» (MPU HATUIUUA 000PYAOBAHNSA).



MatpuyHble CHHTE3bl. Perumkanus — OCHOBa KJIETOYHOTO JeieHHs. [IpuHIUIIBI
perummkanuu.  Ilpaktudyeckas pabora «PermmkatMBHas ~ MammHa — (WMTpa-
neMoHctpanus)». Ilpaktuueckas pabora «IILP (Moxens ammmdukanus Ha
Oymare)».

Mytanuu. Yto Bei3biBaeT u3MeHeHus B crpoennu JIHK. [Ipuniune! penaparumu.
Tpanckpunius. [Ipaktudeckas padbora «Cusa mnpoMoTopay.

['enetnueckuii koa. [Ipaktuyeckas pabota «Pelienue 3aa4 Ha TEHETUYECKUN KO
Tpancnsuus. [Ipaktuyeckas padora « DOIIUHT OEITKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JIEUCTBHUSI.

Opranu3zanus reHoma OaxTepuit AHTHOAaKTEpUaTbHbIE npenaparsl.
HccnenoBarenbckast pabora «PacmpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX
OaKTepui»

Opranu3zaius reHoMa 3ykapuot ['eHoMHoe penaktupoBanue. [Ipaktudeckas padborta
«PaboTa B COBpEeMEHHBIX TeHeTHYecKkuX Oazax gaHHbIX. [IpoBeaenue In silico
aHaJIn3a MMOCJIeJ0BATEIILHOCTEN TCHOB).

3. @apmaxonozusn (28 uacos)

[Tonarue o nexapctBax. [IpuHIUNBI MOMX0Aa K MOUCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero MeToibl. MiccnenoBarensckas paboTta « IKCIIEPUMEHTHI 110
OMPEIeICHUI0 TOKCUYHOCTH BEIIECTB Ha apTEMUIUSIX).

[Tyt BBenenus JIC. @apMaKOKHMHETHKA JICKAPCTBEHHBIX BEHIECTB. BcachiBaHue
(abcopbOuust) nexapctB. OCHOBHbIE MEXaHU3Mbl BCachlBaHUs. TpaHCIOPT
JIEKapCTBEHHBIX BenlecTB. [ 'eHbl U Oenku nepBoi (asel bnorpanchopmarnmu. [lytu
BBIBEJICHUS JICKAPCTB W3 OpPraHu3Ma. JKCKperus W dauMuHanus. ['eHsl u Oenku
BTOpOi (pa3pl OmoTtpancopmanuu. PapmakoguHamuka. ['71aBHOe W MOOOYHOE,
pe30pOTUBHOE U MECTHOE, MPSAMOE, HEMPSIMOE U pedIEeKTOpHOE IEHCTBHE.

BI/IJIBI BSaHMOHCﬁCTBHH JICKapCTB. CI/IHepFI/IBM N aHTAarOHu3Mm IIpru COBMECTHOM
ﬂCﬁCTBHI/I JICKAaPCTBCHHBIX BCHICCTB, UX PASHOBUJIHOCTH.

TpancmemMOpaHHbIN CUTHATUHT. THIBI KIETOYHBIX PEIENTOPOB. MemOpaHHEBIE:
WOHHBbIE  KaHalbl, KAaTaJIMTUYECKUEe U  compsbkeHHble ¢ (G-Oenkamu;
BHYTPHMKJIETOYHBIE: LUTOIUIA3MAaTUYECKUE U sAlepHble. MexaHU3Mbl JIMTaHA-
peuenTopHoro B3auMmojieicTBUsl. CeNeKTUBHOCTh (M30MpPaTeIbHOCT) JEHUCTBHS,
CBSI3b «XMMHUYECKAS CTPYKTYpa — (hapMaKoJIOru4eckasi aKTHBHOCTb BEIIIECTBY.

DapMaKoJIOrM4eCKOM MOIYJIALMM CUHANTUYECKOW XOJIMHEPrUYEeCKON Ieperayu.
MonekynsapHplii MeXaHu3M JeWCTBUA M (apMaKOJOTHYECKHe CBOicTBa M-
XOJMHOOJIOKATOPOB,  TaHIJIMOOJIOKAaTOPOB U KypapemoioOHBIX  CPENCTB.



@apMaKoJIOTUUECKass PEryJisilus aKTUBHOCTH  aJIPEHEPrHYeCcKOro  CHHAIca.
AJPEHOMUMETHKH, aapEHOOIOKATOPBI, cUMNATONUTHKHU. [IpakTudeckas pabota
«BnusiHue afipeHanHa Ha CeplIeuHbIe COKpalIeHus (MPOrpaMMHOE 00ECIICYEHUE ).

MonekynspHas (papMakooTusi aHTHALIEPTUYECKUX CPEACTB. | MCTaMHHOBBIE
PeLENTOPhI: TUIIBI, MOJIEKYJIApHas opranu3zanusi. CTadmim3aTopbl MEMOpaH TyYHBIX
KJIIETOK: MOJICKYJIIDHBIA MEXaHU3M JIEUCTBUSA, OCOOCHHOCTH KIMHUYECKOTO
MPUMEHEHUS1, TOUYKH MPUIIOKEHUS JEHCTBUS UHTUOUTOPOB JIUIUTHBIX METUATOPOB.

MexaHu3M JIeHCTBUS W TPHUMEHECHHE IPerapaToB, CTUMYJHPYIOMUX IPOIECCHI
uMMyHuTeTa. DapmMakosIornueckas XapakTepuCcTHKa UHTEPJICHKUHOB: MOJIydeHHE,
MEXaHU3M JEUCTBUS, TpuMeHeHHne. OCHOBBI MAaTOMU3HOJIOTHN OCTPO(a30BOTO
OTBETA, MeIraIus BOCTIQJICHUSI. MonekysipHBIi MEXaHHU3M
IIPOTUBOBOCIIATIUTESIILHOTO JICHCTBUS TJIFOKOKOPTUKOCTEPOHIOB, HECTEPOUTHBIX
IIPOTUBOBOCIIATUTEIBHBIX cpencTB. IlpakTuueckas pabora «['mcToIOTHYECKHE
npernapaTbl UIMMYHHOH CHCTEMBI.

[loHATHE O HapKO3€ M HAPKO3HBIX mpenaparax. KiIeTOYHBIM U HEPBHBIM HAPKO3.
dapMakoJIOruuecKasl XapakTEpPUCTHKA OTAEIBHBIX TIPYII HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTD JACHCTBUS HA IIEHTpaIbHYyIO cucteMy. [IpakTuueckas padbora
«I'ucrosornyeckue npernapaTel HEPBHON CUCTEMBI.

®dusnonorndyeckuii coH; Ga3pl cHa. Buael Hapymenuir cHa I[lonartue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMHHOTHKAX).

MOHeKyJ'DIprle ACIICKThl HOLUIICIIIIMH. OmnmartHbie peucuTopbl, HX THIIBIL.
3HKC(1)3J'II/IHI>I 141 BHI[Op(bI/IHI)I - OHOOI'CHHBIC JIMI'aHbI OIIMATHBIX PCUCIITOPOB.

AHTHUIICUXOTHYECKOE JEHCTBUE, BIUSIHHE Ha (YHKIHUIO JKCTpAIMpPaMHUIHOM
CHUCTEMBI, SMOIIMOHAJIBHYIO cdepy, PBOTHBIM IICHTP, apTepUAJIbHOE JIaBJICHUE,
LHEHTP TEPMOPETYIALUU. MOJEKYJISIPHbIE MEXaHU3MbI JIEUCTBUS HEUPOJIECNITUKOB,
BIIMSTHUE Ha T0(paMHUHOBBIC, CEpOTOHUHOBEIE, aJIPEHO- U THCTAMUHOBBIE PEIICTITOPHI,
WX JIeWCTBME Ha KIETOYHbIE MeMOpaHbl, Ha JICIOHHMPOBAHUE TKAHEBBIX
MOHOAMUHOB. [loTeHIIMan-3aBUCUMBIE HATPUEBBIC KAHAJIBI KAK MUILICHU ACHCTBUA
MECTHBIX aHecTeTHKoB. CrocoObl HHTHOMPOBAHHUS  ITOTEHIIMAII-3aBHCHUMBIX
HAaTPUEBBIX KaHAJIIOB MECTHBIMU aHecTeTukamu. IIpakTtudueckas pabora «Kapra
AKCTIPEeCCUU JTO0(PaMUHOBBIX M CEPOTOHHMHOBBIX PEIEITOPOB B MO3IE MBIIICH).
Uccnenoarenbckas padota «lloBeneHueckue TeCThl Ha

peiOkax Danio rario. Cperno-temHass kKamepay. MccrnemoBaTtenbckas pabora
«IloBenenueckre TecThl Ha pblOKax Danio rario. OTKpbITOE  TOJEY.
HccnenoBarenbckas padora «lloBemeHueckne TecThl Ha pblOKkax Danio rario.
CraitHoe moBeJeHUEY.



Monyab «MoJiekyJIsipHbIe OCHOBBI cesiekuumn» 9 kiaacce (68 yaca)
1. Monexyaapuas é6uonocusa. (20 uacog)
OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OUOJIOTHUH.

HyxnennoBeie kucnotbl. OCHOBHBIE MPUHIMIBI cTpoeHus. [IpakTuueckas padorta
«Boigenenue JIHK u3 0ananay. [Ipaktuyeckas padora «Moaens JIHK-opuramm.
[Ipaktuueckas pabora «Omnpenenenue kadectBa mnpenaparoB JIHK ¢ momomibio
criekTpodoToMeTpun» (IMIPU HATUIUUA 000PYAOBAHNSA).

Marpuunsie cuHTE3bl. Perumkanus — OCHOBa KJIETOYHOrO JeneHus. [IpuHimmne
permukaruu.  [lpaktudeckas pabora «PermnukatuBHas  mammuHa — (Urpa-
neMmoHcTpanus)». [lpaktuueckass pabora «[IIIP (Momeny ammiudukanus Ha
Oymare)».

Mytanuu. Yto Bbi3biBaeT udmeHenus B crpoenuun JIHK. Ilpunnuner penapamuu.
Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

['enernueckuii kon. [IpakTrudeckas padota «PemeHue 3a1a4 Ha FTEHETUYECKUN KO
Tpancasamus. [Ipaktuueckas padora «DoiIuHT OEIKOBY.

Oprannzanusi TeHOMa BHUPYCOB I[IpOTMBOBHpYCHBIE CpEICTBA, MEXAHU3MbI HX
JEUCTBHUSI.

Opranuzarus reHoMa OakTepwuit AHTHOAKTEepUaIbHbIC npenaparhl.
HccnenoBarenbckass pabora «PacnmpocTpaHeHue aHTHUOMOTHUKOPE3UCTEHTHBIX
OakTepuii»

Opranu3zaiusi reHoMa 3ykapuot I 'eHoMHoe penaktupoBanue. [ Ipaktuueckas padora
«PaboTa B COBpeMEHHBIX TeHeTHYeckuX Oazax gaHHbIX. [IpoBeaenue In silico
aHaJIn3a MoCJIe0BATEIILHOCTEN TCHOB).

2. Monaexyaapuwvie ochogvl 2cenemuxu (20 uacos)

[Ipenmer reneruku. Kparkas  uctopuss  pa3BUTHS  NPEACTABICHUS O
HACJICACTBEHHOCTH.

OT rena K Npu3HaKy: Kak packpacutb kota. Uto takoe npuszHak? IIyTs OoT reHa no
npuszHaka. Myrtauuu. Anenu. ['eTepo3urorsl U roMo3urotsl. JIoMUHAaHTHBIE U
peueccuBHble amienu. PoseBas urpa «Asmenw». MccrmenoBaTenbCKAM MPOEKT
Myrtarennsie GaKkTOpBHI.

["ensl cTposAT opranusm. BkitoueHue u BeIKIIIOUeHHe 00J1bIIoro Habopa resos. Kak
KJIETKM TOHUMAIOT, KakKhe TeHbl JOJKHbI pabotarb. PoneBas urpa «Cyanba
kiaetku». ['eHpl-nepexmoyarenu. Ilpaktuueckoe 3amaHue «AJITOPUTMBI IS
KIIETOK».



JluckpeTtHoe HaclieJOBaHWE MPHU3HAKOB. 3aKOHbl MeHpaens: OAUMH TeH - OJAMH
npu3zHak. (CxeMa CKpemmBaHUS. 3aKOH eauHooOpasus THOPUAOB TIEPBOTO
nokosienus. [Ipaktuueckoe 3aganue «EauHooOpa3ue nepBoro nokoJieHus». 3aKoH
pacuiernIeHus

Mpr3HaKa BO BTOpoM mokojJieHuu. IIpaktuueckoe 3amanue «PacuierieHue BO
BTOpOM TMoOKoJieHun». KMccraegoBarenbckuii npoekT «3akonbl [. Mennens B
AKCIIEPUMEHTE.

3akoHbl MeHzensA: HECKOJBKO T€HOB - HECKOJbKO MpU3HAaKOB. Jlurubpuanoe
ckpemuBanue. He3zaBucumoe pacxoxzaeHue xpomocoM. IIpaktuueckoe 3anaHue
«Pemerka Ilenneray. CrienyieHHOE HAaCIEI0BAHKE.

BzaumopeiictBue reHoB. AJuleibHOE M HeawienabHoe. [IpakTuueckoe 3aHsTHE
«B3anmogelicTBus TeHOB (MOIETUPOBAHKWE CHHTE3a W TPAHCIIOPTa MUTMEHTA B
KIIETKY)»

Omnpenenenue noina. [lonoBeie xpomocombl. Camiipl U caMKu. Biusinue ¢pakTopos
OKpy’Karolen cpefsl. XpoMOCOMHOE ompezesieHue nona. 11oaoBsie XpoOMOCOMBI.
ITpakTueckoe 3anmanue «HacnmepgoBaHue, cuerieHHoe ¢ nojom». IIpoGiema
JOTIOJTHUTENBHOW X-XpPOMOCOMBI Y JKEHIIWH. TpeX1BETHbIE KOLIKH.

3. Monaexkyaapuwvie ochogwl cenexyuu (28 uacos)

I'ensl B nonyysinusx: Benukoe paBHoBecue. [lonmynsauusa. Yactorsl BcTpeuaeMocTu
npu3HaKa ©W ajiens. YpaBHeHue Xapau-BaiinOepra. IIpaktuueckoe 3agaHue
«YacToTbl amnesnei, reHOoTUNoB U (GeHoTunoBy. HccmenoBaTenbCKuil MPOEKT
«AHanu3 TEeHETUYECKOM CTPYKTYphl MOMYJSIUM (HAa OCHOBE 3aKOHA Xap.u-
Baitnbepra)».

[Tonynsiuuu MEHSIIOTCSA: YUCIEHHOCTb, MUTpAIsl U BbIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJAT MOMYJISAIMIO M3 paBHOBecus Xapnau-BaitnOepra. YucieHHocTh
nonyysiiuu. PorneBas urpa «2Oddext ocHoBartens». PomeBas urpa «9ddekt
OyThUI0YHOTO TOpiblIKa». [peiid renoB. Myranuu. HeciydaiiHoe cKpeluBaHue.
N3onsauus.

[Tomynsatuu MEHSIOTCS: €CTECTBEHHBIN 0TOOP. MexaHu3M JIeMCTBUS €CTECTBEHHOTO
otoopa. JIsmxymuii otoop. Ponesas urpa «EctecTBeHHbIi 0TOODY.

MonaudukanrnoHHas W3MECHUYHUBOCTb. CraTHuCcTHUECKHE 0COOEHHOCTH
MOU(DUKATUOHHON N3MCHYHBOCTH. HccnenoBatenbckue paboThI
«MonudukarmonHass HM3MEHUMBOCTh pPACTEHUW B TIpeAeiax Ballero MecTa
JKUTEJILCTBAY.

HacmenmoBanne KOJIMYECTBEHHBIX IPU3HAKOB. KonMyecTBEHHbIE NPU3HAKHU.
CpenoBass m3aMeH4YnBOCTh Tnpu3Haka. Kosadduument HacmegyemMocTu mpHU3HAKa.



OtBeT Ha 0TOOP. IloKCK TEeHOB KOJIMYECTBEHHBIX NPU3HAKOB. OHOHYKIIEOTH/IHbIE
BapuaHTsl reHoB. JIHK-uumn. [lostHOreHOMHBIN aHanu3 acconuanuu.

«Ombl» Hag reHoMmoM. IloctrenoMHas 3pa. OOparHas reHeTHka. «OMHUKCHBIE)
uccienosanus. [Iporeom, Meradbonom. IIpakTrueckoe 3aganre «ArpOHOMBD.

JlomecTuKkanus M LEHTPbl T€HETUYECKOro pa3HooOpas3us. Ilomcku pacteHuil c
«XOPOUIMMUY MPU3HAKAMU JJI yenoBeKa. LIeHTpbl reHeTuueckoro pasHooopasusi.
Huxomait HMBanoBuu BasunoB. Cenekmnus. KoMmOuHanuvonHas W ruOpugHas
cenekuus. [ereposuc. Ilpaktmueckoe 3amanue «l['omonornueckne  psiabl
HACJIEICTBEHHON N3MEHUYUBOCTH.

CoXpaHUTh U U3YUUTh T'€HBI, YTOOBI MEHATH Oynymiee. Kak npaBUiibHO XpaHUTh

redpl. Komleknuum reHeTnyeckux pecypcoB pacteHui. [lpaktukym w/mim
UCCIIEIOBATENbCKUN MPOEKT «MeTo/bl KyJIbTUBUPOBAHUS 1N Vitro sl COXpaHEHUs
IFEHETUYECKUX PECYPCOB PACTEHUN U U1l YCKOPEHHOM CEJIEKIIUN.

['eHeTUeCcKrE LEHTPHI B HAILICH CTpaHe. | 1€ 3aHUMAKOTCSI TEHETUKOM U TEHOMUKOMN
JUUISL HYK]T CEJIbCKOTO X034iCTBa.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA KYPCA

3aHsATHS B paMKaX MPOTrpaMMbl HalIpaBJIeHbI Ha 00ecTieUeHUE JOCTHXKEHUS
WKOJBbHUKAMHU CIEAYIOLINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U ITPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE pe3y/IbTAaThI:

B cgpepe epasicoanckozo eocnumanusi; TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOU JIESITEIIbHOCTH IIPU BBINIOJIHEHUH UCCIEAOBAHUMN U IIPOEKTOB,
CTPEMJICHUE K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIY.

B cghepe nampuomuueckoeo socnumanus: OTHOIIIEHUE K OMOJIOTUN KaK K BaKHOMN
COCTaBJISIFOIIEN KYJIbTYPbI, TOPAOCTh 32 BKJIAJ POCCUHUCKUX U COBETCKUX YUEHBIX B
pa3BUTHE MUPOBON OHMOJIOTUYECKON HAYKHU.

B cghepe oyxosno-npascmeennozo éocnumanusi: TOTOBHOCTh OLIEHUBATH
MOBEJAECHUE U TTOCTYIKH C MTO3UIUHA HPAaBCTBEHHBIX HOPM M HOPM IKOJIOTMYECKOMN
KYJIbTYPbI; IOHUMAHUE 3HAYUMOCTH HPABCTBEHHOTO aCIIEKTa AEATEIbHOCTH
YeJIoBEKa B MEUIIMHE U OUOJIOTUH.

B cghepe scmemuueckozo 6ocnumanusi; TOHUMaHUE POJIK OMOJIOTUH B
(bOpMHUPOBAHUN ICTETUIECKON KYJIbTYPhl THYHOCTH.

B cghepe pusuueckozo socnumanus, hopmuposanus Kynemypsl 300poebs u
IMOYUOHANLHO20 OA2ONONYYUA OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37J0POBBIO U
yCTaHOBKA Ha 3JI0pOBBIN 00pa3 KU3HHU (3A0POBOE MUTAHUE, COOTIOICHNE TUTHEHUYECKUX
NPaBWJI U HOPM, COANTAHCUPOBAHHBIN PEKUM 3aHATUN U OTJIbIXA, peryisgpHas puznyueckas
aKTUBHOCTb); OCO3HAHNE MOCIEACTBUI U HETIPUSATHE BPEAHBIX IPUBBIYEK (YIOTpeOIeHNE
aJIKOT0JIs1, HAPKOTUKOB, KypeHHe) U UHBIX (JOpM Bpeaa aist (U3HUecKoro u
MICUXHYECKOT0 370POBBSI; COOIOICHUE MTPAaBUI OE30MIaCHOCTH, B TOM YHCJIe HAaBBIKU
0e30macHOro MOBEICHHS B IPUPOIHOM cpene; chOpMUPOBAaHHOCTH HaBBIKA pedIieKcuH,
YIpaBJICHUC COOCTBEHHBIM SMOIMOHAJIbHBIM COCTOSAHHUCM.



B cghepe mpyoosoeo 6ocnumanusi: akTHBHOE y4acTUE B PELUICHUH MTPAKTUYECKIX
3aja4 (B paMKaxX CEMbH, LLIKOJbI, TOPO/A, Kpasi) OMOJIOTMYECKOMN U HKOJIOTUYECKOM
HAIPaBJIEHHOCTU, UHTEPEC K MPAKTUUECKOMY U3YUEHHIO POPECCH, CBA3aHHBIX C
OHOJIOTHEH.

B cgpepe sxonocuueckozo éocnumanus: OpUEHTALMS HA IPUMEHEHHE
OMOJIOrMYECKUX 3HAHUI NPU PELICHUH 3a/1a4 B 00JIACTU OKPYKAIOIIEH Cpeibl;
OCO3HaHUE PKOJIOTUYECKUX MTPOOJIEM U IyTEH UX PEIIEHUs; TOTOBHOCTh K yYaCTHIO
B IIPAKTUYECKOMN AESATEIBHOCTH FKOJIOTUUECKON HAIPABICHHOCTH.

B cipepe nonumanus yennocmu Hayuno2o no3uanus: OpUEHTALMs Ha
COBPEMEHHYIO CHUCTEMY Hay4YHBIX MPEICTaBICHUI 00 OCHOBHBIX OMOJIOTHYECKIX
3aKOHOMEPHOCTSX, B3AMMOCBS35X YEIOBEKA C IPUPOAHON U COLIMAIIBHOMN CPENION;
MOHUMAaHUE POJIU OUOJIOTrMYECKON HAYKH B (POPMHUPOBAHUH HAYYHOTO
MHUPOBO33pPEHUS; PA3BUTHE HAYYHOU JII0O003HATETBLHOCTH, UHTEpECA K
OMOJIOrMYECKO HayKe, HAaBBIKOB MCCIIE0BATENbCKON NEATEIILHOCTUR chepe
aoanmayuu K U3MeHAIOUUMCS YCIA0BUAM COYUAIbHOU U NPUPOOHOU CPeObl:
aJIeKBaTHas OIICHKA U3MEHSIOIIUXCS YCIOBHI; MPUHATHE PEIICHUS (MHIUBUIYATbHOE,
B TPYIIIE) B U3MEHSIOIMXCS YCIOBUAX HA OCHOBAaHUM aHAJIN3a OMOJIOTNYECKOM
UH(pOpPMaLIUY; MIJITAHUPOBAaHUE JEHCTBUI B HOBOW CUTYyalluu HA OCHOBaHUU 3HAHUN
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH



MeTtanpeameTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHLIMU OCUCTNEUAMU
ba3oBbie Iorn4ecKue NeUCTBUS:

* BBIIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOJIOTUYECKUX
00BEKTOB (SIBJIICHHI);

* YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIACCUDUKAITUN OMOTOTUYECKHUX
00BEKTOB (SIBJIICHHM, MMPOIIECCOB), OCHOBAHMS ISl O00OIICHUS U CPAaBHEHUS,
KpUTEPHUH TIPOBOJMMOTO aHAIIN3A;

* ¢ YIETOM TIPEIIOKEHHOM OMOJIOTMYECKON 3a/1a41 BBISBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMATPUBAEMBIX (haKTax W HAOFONCHUSIX; IPEJIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

* BBISIBJISITH IePUITUTHI HH(DOPMAITH, TaHHBIX, HEOOXOAUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

* BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H MPU U3YUECHUU OMOJIOTUYECKUX
SIBJICHUI U TIPOIIECCOB; JIeTaTh BBIBOJIBI C HCTIOJIB30BAHUEM JICTyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHU M, YMO3aKIIIOUEHH 110 aHAJIOTHUH, (OPMYITHUPOBATH
TUIOTE3bI O B3aUMOCBSI3AX;

* CAMOCTOSITEILHO BHIOUPATH CIIOCO0 peIIeHUs] yueOHOM OMOIOrMYecKoi 3a1aun
(cpaBHMBATh HECKOJIBKO BapUAHTOB pEIICHUS, BRLIOUpATh HAauOoJIee MOAXO SN C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBwie nccmenoBaTeIbCKUE TCHCTBUS:

* HCIIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEIHLCKUA HHCTPYMEHT ITO3HAHMS;

* hopMyHpoOBaTH BONPOCHI, PUKCUPYIOIINE Pa3phIB MEXKIY PEaTbHBIM 1
JKEIATCIIbHBIM COCTOSTHEM CHUTYaIlld, 00BEKTa, U CAMOCTOSITEIIbHO YCTAHABIMBATh
HUCKOMOE U JIAaHHOE;

* opMHUPOBATH TUIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYKJICHHM,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

* POBOJIUTH 110 CAMOCTOATEILHO COCTABIICHHOMY IIaHY HaOJI0IeHHE,
HECJIOKHBIN OMOJIOTHYECKUN IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEM OMOJIOrHuecKoro o0bheKkTa (mmpoiiecca) u3ydeHus,
* IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOJIOTHYECKUX O0OHEKTOB
MEXTy COOOM;



* OIIEHUBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh UH(POpMAIHIO, TOIYYCHHYIO B
X0/J1¢ HAOJIIOICHHS U DKCTIEPUMEHTA;

* CAMOCTOSITENIBHO (hOpMYIMPOBATH 0O0OOIIIEHUS U BHIBOBI 110 pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOACHUS, IKCIIEPUMEHTA, BJIaJIETh MHCTPYMEHTaMH OLIEHKH
JIOCTOBEPHOCTH TMOJYUYEHHBIX BBIBOJIOB U 0000IIIEHU;

* POTHO3UPOBATH BO3MOXKHOE JIalibHENIIIEe pa3BUTHE OMOIOTUYECKHUX MTPOLIECCOB
U WX TIOCJIC/ICTBUS B AHAJIOTUYHBIX WA CXOAHBIX CUTYaAllUsIX, a TAKKE BbIJIBUTATh
MIPEAIOJI0KEHNS 00 NX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

PaGoTa ¢ uadopmarnueii:

* IPUMEHATH Pa3JIMYHbIE METObI, UHCTPYMEHTHI U 3alIPOCHI IIPH IMOUCKE U 0TOOpE
Ononornyeckor nHGOpMAaIKU WK JaHHBIX U3 HCTOYHUKOB C YUYETOM
MPEIIOKEHHON yueOHOM OMOIOrHYecKoil 3a1a4uu;

* BBIOMpaTh, AHAJIU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
OMOJOTUYECKYIO0 HH(POPMAIIMIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS;

* HaXOJUTh CXOJIHbIE apTyMEHTHI (IIOATBEPKAAIOIINE WM OIPOBEPratOIIUe OIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3IUYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

* CAMOCTOSITEILHO BHIOMPATH ONTUMAIBLHYIO (hOPMY TIpEACTABICHUS HHPOPMAIIUH
Y WJUTIOCTPUPOBATH PEIIAEMBIE 33/1a4H HECIIOKHBIMU CXEMaMH, THarpaMMaMu,
MHOU rpaMKoi U UX KOMOMHALMSIMU;

* OLIEHUBATh HAJIEKHOCTh OMOJIOTNYECKON HHPOPMALIMH 110 KPUTEPHSIM,
MPEIOKEHHBIM YUUTENIEM WUIU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

* 3alIOMUHATh U CUCTEMAaTU3UPOBaTh OMOJIOTHYECKYIO HHPOPMALIUIO.

B cgepe osnaoenus ynusepcanvHvimu y4eOHbIMU KOMMYHUKAMUBHBIMU
oeticmeusamu OOIICHHE:

* BOCTIPUHUMATD U (DOPMYITUPOBATH CYKICHUS, BEIPAXKATh YMOIIMH B TPOIECCE
BBITIOJIHEHUS MPAKTUYECKHUX U J1a00paTOpPHBIX PaboT;

* BeIpaxkaTh ceOsl (CBOIO TOUKY 3PEHUS) B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

* pacro3HaBaTh HEBepOaJIbHBIE CPECTBA OOIIEHHUSI, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUTKYA KOHMDIUKTHBIX
CUTYaIllMi U CMSITYaTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

* [IOHUMATh HAMEPEHUS IPYTUX, TPOSIBIATh YBAXKUTEILHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU opme (hopMyTUPOBaATh CBOM BO3PAKCHUS,

* B XOJI¢ IMaJIoTa U/Wiu JUCKYCCHH 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM
OMOJIOTHYECKOM TEMBI U BHICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIIICHUEC
OMOJIOTMYECKOM 3a/1aui U MOJIJIep KaHue OJ1aroeaaTeIbHOCTU OOIICHUS;

* COITOCTABJIATH CBOM CYXXACHUS C CYKISHUSIMH IPYTUX YIACTHUKOB JUAIIOTA,
OOHapy>KHUBaTh PA3JINYUS U CXOJCTBO MO3UITHIA;

* MyOJIMYHO TPEICTABISATH PE3YJIBTATHI BHITIOJIHEHHOTO OMOJIOTUYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



¢ CaMOCTOATCIIBHO BI>I6I/IpaTI> (1)OpMaT BBICTYIIJICHUA C y‘{éTOM 3a/1a4 IIPC3CHTAIUN
1 0COOCHHOCTEH AyIUTOPHUHU U B COOTBCTCTBHUH C HUM COCTABJIATH YCTHBIC U
IMHUCBbMCHHBIC TCKCTBI C UCITI0JIb30BAHUCM WINIIOCTPATHBHBIX MATCPUAJIOB.

CoBMecTHast 1eATeNbHOCTh (COTPYIHUYECTBO):

* IOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U UHAUBUIYATBbHON
pabOTHI MPU PEIIEHUU KOHKPETHON OMOJIOTMYEeCKOM MpoOieMbl, 000CHOBBIBATh
HEO0OXOMMOCTh TPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJICHCTBUS MPU PEIICHUN
MIOCTABJICHHON y4eOHOH 3a1a4w;

* IPUHUMATH 11€JIb COBMECTHOM AESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JCUCTBUSI MO
e€ JOCTIXKEHUIO: PACTIPENICNATh POJIH, I0rOBAPUBATHCS, O0CYKAATh MPOIIECC U
pe3yabTaT COBMECTHOM pabOTHI;

* yMeTh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH, IPOSIBISTH TOTOBHOCTD
PYKOBOJIMTb, BHITIOIHSITH MOPYUCHHUS, TOAIUHSITHCS;

* IJTAHUPOBATh OPTaHU3ALIUI0 COBMECTHOU PabOThI, OMIPEAEIISATH CBOIO POJIb (C
y4€TOM MPEANOYTEHUI 1 BO3MOKHOCTEN BCEX YUYACTHUKOB B3aUMOJICHCTBUA),
pachpeienaTh 3a1a4i MeXIy WICHAMH KOMaH/Ibl, y4aCTBOBATh B IPYIIOBBIX
dbopmax paboTsl (00CYXaeHHUSI, 0OMEH MHCHHSMHU, MO3TOBBIC IIITYPMBI U UHBIC);
* BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa M0
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH UJICHAMU
KOMaH/IbI,

* OLICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOLIWNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJIbTATHI C UCXOIHOM 3a7a4eil U BKJIAJl KQXKJI0TO YJieHa KOMaH bl B
JIOCTUKEHUE PE3YIbTATOB, Pa3eisTh C(hepy OTBETCTBEHHOCTH U MPOSBIISIThH
TOTOBHOCTh K MPEIOCTABICHUIO OTYETA TTepe]] TPYMIION;

* OBJIAJIETh CUCTEMOW YHUBEPCAIBHBIX KOMMYHUKATUBHBIX ACHCTBUN, KOTOpas
oOecrieunBaeT cHOPMUPOBAHHOCTD COIMAIBHBIX HABBIKOB ¥ AMOIIMOHATHHOTO
WHTEJUICKTA MKOJLHUKOB.

B cgpepe o6naoenus ynusepcanoHviMu yueOHbIMU PERYIAMUSHIMU OCUCTNEUIMU:
CamoopraHu3zanus:

* BBISIBIISITH TIPOOJIEMBI JUTSI PEIICHHUS B )KU3HEHHBIX M YI€OHBIX CHUTYAIHSX,
UCTIONB3YS OMOIOTHUYECKUE 3HAHUS;

* OPUEHTUPOBATHCS B PANIUYHBIX MOJAXOAaX MPUHSATHUS PEIICHUH
(MHIUBUIYaIbHOE, IPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIOoN);
* CaMOCTOSITEIHHO COCTABIIAThH AITOPUTM PEIICHUS 3a1a4uu (WA €ro 9acTh),
BBIOMpATh CIIOCO0 peleHus yueOHOM OMOJIOTHYECKON 3aa4M C Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
npejiaraéMble BApUaHThI PELICHUIH;

* COCTABJIATH IUIaH JEHCTBU (IJ1aH peain3allii HAMEYEHHOTO allfOpUTMa
peleHus), KOppeKTUPOBATh MPEJIOKEHHBIN alTOPUTM € YUETOM MOJTYUYEHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

* IeN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CamoxoHTpoIb (pediexcus):

* BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIUU U pedIIeKCuu;

* 1aBaTh a/ICKBAaTHYIO OLICHKY CUTYyallUM U IpejlaraTh MiaH e€ U3MEHEHMUS,;

* YUUTBHIBaTh KOHTEKCT U PEJBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU
pelieHnn yueOHoN OMOIOrMuecKol 3aauu, alaliTupOBaTh PELLICHUE K
MEHSIOLUMCS 00CTOSATENbCTBAM;

* 00BACHATh NPUUUHBI JOCTUKEHUSI (HEAOCTHKEHUS) PE3YIIbTATOB JESATEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOIUTh TIO3UTUBHOE B
MPOM3OIIEAIIEN CUTYAIUH;

* BHOCUTH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIIUX TPYTHOCTEIH;

* OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBHUSM.

OMOLMOHAIBHBIA UHTEIIEKT:

* pa3anyaTh, Ha3bIBATh U YNPABJIATH COOCTBEHHBIMU SMOLUSAMU U 3MOLUSIMU
APYTHX,

* BBISBIIATHh U AHAIIM3UPOBATH IIPUYNHBI YMOLU;

* CTaBUTh ce0s HA MECTO APYroro 4ejaoBeKa, IOHUMaTh MOTHUBBI U HAMEPEHUS
ApYToro,

* PETryJIMPOBATh CIIOCOO BBIPAXKEHUS IMOLIUH.

* [Ipundarue cebs u APyTUX;

* OCO3HAHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, Er0 MHEHUIO;

* MpU3HABaTh CBOE MPABO HA OIIMOKY U TAaKOE K€ MPaBO JPYroro;

* OTKPBITOCTH C€0€ U IPYTUM;

* 0OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJUPOBATH BCE BOKPYT;

* OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX YUEOHBIX PETYISITUBHBIX JE€HCTBUM,
KOTOpas obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI O3ULIUS JIMYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).

IIpeameTHBbIE pe3yJbTATBI OCBOCHUS TPOTPaMMBbI

B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— MpUOOPETEHHUE OTBITA UCTIOJIH30BAHUS METOI0B OMOJIOTUUECKON HAYKHU C TEITBI0
H3y4YeHUs] OMOJIOTMYECKUX OOBEKTOB, SIBJICHUHN U MIPOIIECCOB: HAOIOICHHUE,
OMHCaHue, MIPOBEICHNE HECIIOKHBIX OMOJOTUUECKUX OIMBITOB U SKCIIEPUMEHTOB, B
TOM YHCJI€ C UCIIOJIb30BAHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJIOTHYECKUX
puUOOPOB U HHCTPYMEHTOB;

— (hopMupoBaHUE YMEHUS UHTETPUPOBATH OUOJOTUUECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX y4eOHbIX MpeaMeToB ((PU3HKU, XUMHUH, reorpaduu, UCTOPUH,
0OIIIeCTBO3HAHMS U T. [1.);



— (hopmupoBaHUe YMEHUI peliaTh ydeOHbIE 3a/1a4i OMOJIOTUYECKOTO COACPIKAHUS,
BBISIBJISIT IPUYMHHO-CJIEICTBEHHBIE CBSI3U, TPOBOUTH KaU€CTBEHHbIE U
KOJIMYECTBEHHBIEC PACUETHI, I€JIaTh BHIBOABI HA OCHOBAHHUH MOJTYYEHHBIX
pe3yIbTaTOB;

— (hopmupoBaHre YMEHUS IUITAHUPOBATh Y4€OHOE UCCIEA0BAHUE WM MTPOCKTHYIO
paboTy C y4ETOM MOCTABIECHHOM 1esIi: (OPMYIUPOBATH MTPOOJIEMY, TUTIOTE3Y U
CTaBUTh 3aJ1a4y UCCIICIOBAHUS, BEIOUPATH aICKBATHO MOCTABICHHOM 1ETU
METO/IbI, JIeNIaTh BHIBOJIBI MO Pe3yJibTaTaM HUCCIEIOBAHUS WM MPOCKTHOMN
JEATEIIbHOCTH;

— (hopmupoBaHEe HHTEpPECa K YIITyOJICHUIO OMOIOTHICCKUX 3HAHUN
(npeanpoduiibHast NOArOTOBKA U MPO(PECCUOHAIbHASI OPUEHTALMS) U BBIOOPY
OMOJIOrMU KaK IpO(UIBLHOTO MPEAMETA Ha CTYIIEHU CPETHETO MOJIHOTO
oOpazoBaHus Jj1s1 OyayIe mpohecCUOHAILHON JIeITeIbHOCTH, B 00JaCTH
OMOJIOTHHN, MEAUITMHBI, YKOJIOTUH, TICUXOJIOTHHU, BETEPUHAPUH, CEITHCKOTO
XO3SMCTBA;

— BJIaJICHUE HaBbIKaMU pabOThI ¢ UHPOpPMaIIUel eCTeCTBEHHO-HAYYHOTO

coJiep KaHus, MPEICTaBICHHOMN B pa3Hoil popMme (B BUJE TEKCTA, TAOIUYHBIX
JAHHBIX, CXeM, TpauKOB, TUArpaMm, MOJeIIel, U300paKeHUI ), KpUTHIECKOTO
aHanu3a HHGOPMAIIH U OIEHKH €€ IOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUSI CO 3HAHUSAMU APYTUX YUESOHBIX
MPEAMETOB; MHTEPEC K YIrIyOJIeHUIO OMOJIOTHYECKUX 3HAHUM U BRIOOPY OUOJIOTUH
KaK Ipo(HUILHOTO MPeAMETa Ha YPOBHE CPEIHErO 00IIEero 00pa3oBaHus AJis
Oynymieit mpodeccruoHanIbHON AeATeIbHOCTH B 00J1aCTU OMOJIOTUH, MEIUITUHBI,
HKOJIOTUH, BETEPUHAPHUH, CEITLCKOTO X035MCTBA, MUIIIEBON MTPOMBIIIIJIEHHOCTH,
MICUXOJIOTHUHU, UCKYCCTBA, CIIOPTA - UMETh YETKHUE MPEICTABICHUS O
MaTEepPUATMCTUYECKON CYIIIHOCTHA TEHOMOB KUBBIX OPTAaHU3MOB U PETYJIAIMIO UX
paboTHI;

— 3HAHUE OCHOBHBIX (DAKTOPOB OKPY’KAIOIICH Cpe/Ibl, BIUAIONIMX HA PA3BUTHE U
CYIIIECTBOBAHME JKMBBIX OPTAHU3MOB, aJaNTaluil K (hakTopaM OKpyKaroien
Cpelbl;

— 3HaHME OCHOBHBIX MOAX0J0B OMOTEXHOJIOTHUH, UCTIOJIB30BAHUS €€ TOCTHKECHUHN B
COBPEMEHHOM KU3HH YEI0BEKa, 0COOCHHOCTH UCTIOIh30BAHUS KUBBIX OPTAHU3MOB
JIJIs1 TPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA;

— 3HAHHUE OCHOBHBIX MOJAXO0B CEIEKIIMN U OMOTEXHOJOTUU KYJIBTYPHBIX
pacTeHMi, XapaKTepU30BaTh TCHETUYECKU MOIUPUITMPOBAHHBIC PACTECHUS,
OTIEpUPOBATH MOHATUAMU, THOPUIU3AIUS, OTAAICHHAS THOpUIU3AIIUS,
HCKYCCTBEHHBINA 0TOOp, TeTepo3uc, TpaHchopMallusl, MyTareHes3, FTeHeTHYeCKOoe
pelaKTUPOBaHUE;

— MOHUMAaHNE MOJICKYJIIPHBIX MEXaHU3MOB peaTn3allii HACIEACTBEHHOM
nH(pOpMAaIUU U YMEHHE CBOOOHO OTIEPUPOBATH OCHOBHBIMU MTOHSATUSIMU
MOJIEKYJIIPHOM OMOJIOTHH M €€ COBPEMEHHBIX HaNpaBJIeHUH —TE€HOMUKH,
METAareHOMHKH, TPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBAaHUI YEIOBEKA, MEXAaHM3MOB UX Pa3BUTHS, CIIOCOOaX
WX IMarHOCTHUKU U JICUCHUS;



- @OpMHpOBaHI/Ie YMCHU UCITOJIB30BATh MMOHSTUHHBIN arIapar u CUMBOJIMYCCKHUU
A3BIK 'TCHCTUKH, I'PAMOTHOC ITPUMCHCHUC HAYYHbBIX TCPMHUHOB, HOHHTHI?I, TCOpHﬁ,
3aKOHOB AJIs1 00BICHCHUS Ha6J'II-0I[aeMI>IX OMOJIOTMYECKUX O6T)€KTOB, SIBJICHUM U
IMpOoHCcCCOB, IMO3BOJLAOIINX 3AJIOKHTD q)YHI[aMCHT Hay9YHOI'O MUPOBO33PCHHUA.

B 1ieHHOCTHO-OpUEHTAIMOHHOU cdepe:

— 3HaHHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJIEKYIISIPHOIN Onoioruu
MO3BOJIET YCIIEUTHO PElIaTh TaKue 371000 JHEBHBIC MTPOOIEMBI, KaK OXpaHa
OKpYXaIOLEl Cpe/ibl, COXpPAaHEHHUE 3J0POBbS YEIOBEKA, KOHTPOJIb U
BOCCTaHOBJICHHE 3KOCHCTEM.



[ToypouHoe miaHupoBaHue

6 Kacc
No Tema ypoka
ypoKa
Tema 1. MbI uccnenyeM KuBble OOBEKTHI
1 CBoJiCTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTPOECHUE KIIETKH).

2 Bua, oco0b — opranusm Kak eiMHasi CucTemMa

3 Ananramnuu (mpucnocodienus ). [ToHsTre roMmeocTasa sKUBOTO
opraHusma.

4 Orpannyenus MOPQHOJIIOTHUECKUX U (PU3UOIOTHUECKUX aJanTalum.

5 [ToueMy opraHu3Mbl HE CTAHOBSITCSI OECKOHEUYHO OOJIBIIINMH,
MaJICHbKHMH, BCESTHBIM
Tema 2. BimssHME OKpYKarOIEN Cpebl HA JKUBBIE OPraHU3MBI

6 dakTopbl OKpYXkKaroleh cpebl (abuoTudeckrue, OMOTUYECKUE,
AHTPOIIOTCHHBIE).

7 BrusHue temnepatypbl Ha )KUBbIE OPTaHU3MbI

8 BrusiHue cBeTa Ha JKUBBIE OpPTraHU3MBbI

9 BrvsiHue Biarn Ha JKUBBIC OpPTaHU3MBI

10 [TpakTuyeckoe 3anstue «LIBeT u Tennoy» (KyOUKH Jibja B3BECUTb,
MOJIOKUTH B yaliku IleTpu Ha pazHouBeTHYIO Oymary, yepes 30 MUHYT
B3BECUTh 3aHOBO — KTO OBICTpEE pacTasii).

11 [Ipaktuueckoe 3ansTue «YTo pacTBopsieTcs B BOJIe» (IKCIIEPUMEHT
«Kuxuit mom»).

12 [Ipaktuueckoe 3anstue «Aubddysus BeniecTB B Bojae (pacTBOPHI)»,
«/IBM>KEeHME PACTBOPOB IO IIBETKY.

13 [TpakTuueckoe 3ansitue «Jleq miaBaer B Boje (aiicOepru, 3aMep3aHue
BOJIOEMOB)».

14 [IpakTrueckoe 3anstue «Jlen mpu 3aMep3aHum pacCIIupsACTCS»
(pa3pyuienne kamHs (MoYBoOOpa3OBaHUE), 3aMEeP3aHUE KIETOK).

15 [Tpaktuueckoe 3ansTue «[IlurmMmeHTH (MOXKHO pa3eUTh HA BATMaHEe
Kpacutenu u3 (hromMacTepoBy.

16 [IpakTnueckoe 3ansitne «Kak KUBOTHBIC TJIABAIOT B BOJE)»
(DKCIIepuMEHT C MUNETKOM).

17 Uccnenosarenbckue padoThl «BimsiHue cBeTa (Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA PACTEHUS B €CTECTBEHHBIX MJIU UCKYCCTBEHHBIX
YCIIOBUSX» (HAa IOCTYITHOM MaTtepuale

Tema 3. B3aumozieiCTBHS AKUBBIX OPraHU3MOB

18 3aKOHOMEPHOCTH Pa3BUTHUS MEKBHUIOBBIX B3aUMOOTHOIIICHUH.
KosBounmonus (XUIHUK-KEPTBA;)

19 3aKOHOMEPHOCTH Pa3BUTHUS MEKBUIOBBIX B3aUMOOTHOIIICHUH.
Kosomtonus (mapa3ur-xo3siuH)

20 DBoJonus cTpaTeruii 1oosBanws muiy. CoOMaaTbHOCTb.

21 Ilepeuenp pacTeHuil BpeauTenen.




Tema 4. UenoBek B )KM3HU PACTCHUI U KUBOTHBIX?

22 AHTponoreHHsie daktophl. [IpaBaa jau, 4T0 MEpBOOLITHBIC JIFOAM KT
B TApMOHUU C IPUPOJION.

23 OpomatiHUBaHUE U PUPYUYEHUE KUBOTHBIX U pacTeHuid. [louemy
BKHO X COXPAHATH

24 KynbsTypHbIE pacTeHus u ux AuKue npenku. [louemy BaxHO ux
COXPaHSTh

25 Pa3znooOpa3ue KyJIbTypHBIX PACTEHUHN U UX 3HAYCHHUE B KU3HU
YeJIOBEKa.

26 Kpacnast kaura Bamiei TeppuTOpUH.

27 Oco0060 oxpaHsieMble TEPPUTOPHUH, 3aMI0OBETHUKN Poccun u Mupa.

Tema 5. DKOJNOTHYECKHE HUIIU

28 buocdepa — ogHa U3 BakHEUITNX 000JI09€eK 3eMITH.

29 UT0 Takoe «3KOJOTHYECKUE HUIITU» U KaK OHU (hOPMUPYIOTCS?

30 dopMupoBaHUE 3HaHUM 110 OMOPa3HOOOPA3UI0 JKU3HEHHBIX (HOPM,
MOBEJACHUYECKUX MPUCITOCOOTIECHUH, MOIU(DUKAITMOHHAS N3MEHUYHNBOCTh
(Ha 6a30BOM YpOBHE).

31 PacturenbHbie cO00IIECTBA U UX THUIIHI.

32 Pa3BuTHE U CMEHBI pAaCTUTEIBHBIX COOOIIECTB.

33 HccnenoBatenbekue paboTel «DeHOTOTHISCKIE HAOTIOICHUS

34 3amuTa TBOPYECKUX MTPOEKTOB

IToypouHO€ niTaHupOBaHUE
7 xnacc
No Tema ypoka
ypoKa
buortexnonorus (4 4)

1 [ToHsiTHE OMOTEXHOJIOTHH. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MIPEUMYIIECTBO MEePE] XUMUIECKIUM CHHTE30M.

2 OcHoBHBIE OMO00OBEKTHI OMOTEXHOJIOTUH: POMBIIIIICHHBIE
MUKPOOPTAaHU3MBI, KJICTKA U TKAHU PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTAIM3aTOPBI.

3 CrIpbe 1151 OMOCHHTE3a M OLICHKA €r0 OMOJIOTHYECKOM IIEHHOCTH.
OcHOBHBIE HCTOYHHKH YTIIEpOJa, a30Ta, pochopa, MUKPOITIEMEHTOB.

4 HccnenoBanue HOBBIX HICTOYHUKOB CHIPHS (BKJTIOYAsi BOITPOCHI €T0
npeaBapuTEIbHON 00padOTKH), pa3paboTKa HOBBIX MUTATEIHHBIX
Cpell, B TOM YHCJIe BKIIOYAOIINX OMOCTUMYIISITOPBI U IPYTHE
AJIEMEHTHI YIPABICHUS M ONTUMH3AIIUHU MPOIIECCOB OMOCHHTE3a

Muxkpoouosiorus (12 u)

5 [TonoxxeHre MpOKapuOTOB B CUCTEME OpraHnueckoro mupa. Ctpoenue
OaKTepHaAbHON KIICTKH.

6 Knaccudukanus 6akrepuit. Mopdosorusi 6aktepuit




[IpocThie U ClI0kKHBIE METOABI OKpAIIMBAaHUSI OaKTEpUil.

8 ®duznonorust 6akTepuil: TUTaHUE, JIIXaHUE, POCT U PA3MHOKEHUE

9 3HaKOMCTBO C IoMeHOM Apxeu (AKCTpeMOPUIBLHOCTh, 0OCOOEHHOCTH
CTPOCHUS KJIETKH).

10 Momnounokucioe u cnupToBoe Opoxxkenue. PotoTpodHbIie U
XeMOTpo(dHbIe OAKTEPHUH.

11 Kunernueckoe onucanue mpouecca pocta MUKPOOPTaHU3MOB.
DKCToHEeHIHalIbHas Moieb pocTta. Kuneruka rubemnu
MHUKpPOOPTraHU3MOB.

12 ITatorennsie 6aktepun. UymHas majodka u yepHas CMEpPTh, OOTYJIU3M,
CTOJIOHSIK, TyOepKyJie3.

13 Ucropust 60pb0bI ¢ OakTepranbHbIMU HHBEKIIMU. Bolina
OECKOHEYHOCTU: aHTUOMOTHKHU IPOTUB OaKTepuid

14 [Ipumenenune 6akrepuil yenmoBekoM. KnHeTnueckoe onucanue
OrocuHTE3a MPOAYKTOB MUKPOOPTaHU3MaMU

15 baktepnn, KOTOpBIE MOTYT pa3jlaraTh IJIACTUK

16 MukpoopraHu3Mbl B arpOOMOTEXHOJIOTHH.

DyKapuOTHYECKUE OPTraHU3MbI B OMOTEXHOJIOTUH (TIJIECHEBBIE TPUOBI,
JpOXcoKH, Bojopocin) (12 )

17 [1necHeBbIe TPUOBI MPOTYIIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB

18 OO6mas xapakTepucTUKa JPOXKKel caxapomulietoB. McTopus
MCIIOJIb30BaHUs APOXIKEH B TPAJUIIMOHHON OMOTEXHOJIOTHH.

19 TexHonoruv BUHOAETHS U XJI€OOTEUEHUS, CTICIMATN3NPOBAHHBIE PAChl
JPOKIKEN.

20 Merabonusm nposxoke. Peakius cniuproBoro 6poxenust. [lonydenne
BTOPUYHBIX META00JIUTOB B IPOXKKAX

21 Hpoxoku Kak mpoayleHThl OnoToruus. [lomydeHue 1eneBbix O€IKOB B
TPOMKAX.

22 Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO PA3MHOKEHHS Y APOKKEH,
3HaYeHUE U3yYEHUS MUTO3a U ITUTOKUHE3A JIJIs1 ONITUMHU3AIINN
MIPOIIECCOB KYJbTUBHUPOBAHUS JIPOKIKEBBIX MMTAMMOB.

23 Bonopocinu — nmepcrneKTUBHBIA 00BEKT 17151 TPOU3BOJICTBA OeJIKa U
yTJIEBOJIOB.

24 buoTtexHomornueckre MeToIbl OYMCTKU TBEPABIX, JKUJKUX OTXOO0B U
razo00pa3HbIX 0TX0A0B MPOU3BOACTB. CTOYHBIE BOJBI. CXEMBI
OYHUCTKH.

25 buodunbTpel, a3poTeHKH, METAHTEHKN, OKCUTEHKHA. AKTUBHBIN W U
BXO/ISIIIIFE€ B HETO MUKPOOPTaHU3MEI. Vcronbp30BaHue BOAOPOCTEi B
OYHUCTKE CTOYHBIX BOJI.

26 ITpakTudeckas padora «llomyuenue TBopora u kegupa Ha OCHOBE
MOJIOYHOKHCJIBIX OaKTEPUii».

27 pou3BOACTBA KBaca». [Ipaktnueckas pabora « CpaBHUTENbHBII

aHaJIM3 Pa3BUTHUA APOXIKEH B a3pOOHBIX U aHA3POOHBIX YCIOBHSIX).




28

Hccnenosatenbckas pabota «BiusHue Gu3NKO-XUMHUECKUX
(dakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTUUIECKON MPOTYKITNH (KBaC,
kedup, CoIp, XJIeO U Jp.)»

Bupycomnorus (6 u)

29 [TonoxeHue BUPYCOB B CHCTEME OpraHndecKoro mupa. CTpykTypa u
XUMHUYECKUN COCTAB BUPYCOB.
30 Knaccudukanus BUpycos
31 Penponykuus BUpycoB
32 Bupycsl - Bo30yauTenn nHOEKIIMOHHBIX 00JIe3HEH
33 bakrepuodaru: crpoenue, cBolcTBa, mpuMeHeHue. buojoruyeckue
METO/IbI OOPHOBI C BUPYCAMU
34 [TonBenenue UTOroB
[ToypouHoe niiaHupoBaHUE
8 KJacc
No Tema ypoka
ypoka
HacnencrBennas nndopmarus (8 u)

1 HacnencTtBeHHOCTh M N3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX
OpPTraHHU3MOB.

2 N3menunBOCTh. BUbl N3MEHYNUBOCTS.

3 [IpakTruueckas padota «I'eH — MHCTpYKIUs 0 cOOpKe KIETKU (Ha
oucepe Wi KOHCTPYKTOPE)».

4 HyxiienHoBeie KucCIOTHL. JIoKann3anys reHeTHYECKOTO MaTepralia B
KJIETKE.

5 Henenue kierok. Permkanus JITHK.

6 Tpanckpunius. TpaHcasuus.

7 [TpakTuyeckas pabora «MyTtarus Ha OyTepopose (1100011 OOBEKT U3
npenpiayiel padoTel, TAe U3MEHEHHE WHCTPYKIIUU TIPUBEIET K
W3MEHEHUIO BHEIITHETO BUJIa 00BHEKTA))»

8 Myraunu. Bunsl mytauui

["eHHas uHKEHEPHUS M OMOTEXHOJI0THH (8 1)

9 OCHOBBI T€HHOW MH)XCHEPHUH.

10 Bekropa. Cnermududeckue hepMeHTH OaKTEpHid.

11 [IpakTuueckas pabota « JHIOHYKIJIE€a3bl pecTpukiuu (padoTa c
HYKJICOTUIHBIMU TTOCJICIOBATEILHOCTSIMU Ha Oymare)y

12 JlocTHKeHMs TeHHOM MH)KEHEpUU U OMOTEXHOJIOTHH.

13 [Tpaktuyeckas padota «I ennbie HOxHUIBI - CRISPR/Cas
(MonenupoBaHue Ha Oymare)»

14 CRISPR/Cas — cucrtema aanTHBHOTO IMMYHHTETa OaKTepHUid U
apxeit. TMO

15 Mertoas! nosyuenust ' MO.




16

Urpa-nuckyccus: «Beiurpail rpant Ha cozaanue ' MOy

broTexHOI0rHH B )KUBOTHOBOJICTBE (8 )

17 JlomecTHKalys OCHOBHBIX JOMAIIIHUX >KUBOTHBIX; COBPEMEHHbBIE
AKCIIEPUMEHTHI 110 JJOMECTUKALIMU KUBOTHBIX (JIMCUIIA, HOPKA U JIp. —
HKCIIEPUMEHTHI HAYYHOM IIKOJIbI akajgeMuka bensiesa).

18 CoBpeMeHHbIE METOBI B )KHBOTHOBOJICTBE: TPAHCILIAHTALIUS
AMOpPHOHOB, XMMEPHBIE KUBOTHBIC, KIIOHUPOBAHHE.

19 OcHoBHbIE 00JI€3HH )KUBOTHBIX U POJIb MATOI€HHBIX
MUKpPOOPTaHU3MOB U MApa3UTOB B PA3BUTHH 3a00JI€BAHUNA TOMAIITHUX
KUBOTHBIX

20 [TonoxutenbHOE ¥ MOOOYHOE (OTPHUIIATEILHOE) BO3ICUCTBUU
AHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHHUS )KUBOTHBIX; IIEJIU U
3aJla4yu BEeTepUHAPHH.

21 broTexHoI0THS KOPMOBBIX MPEMApaTOB.

22 UccnenoBarenbekas padota «OmneHKa KauecTBa MOJIOYHOM
MIPOTYKITAW.

23 [IpakTiaeckas pabota «MeToaruKa KIOHHPOBAHUS (MOAECTUPOBAHNE
Ha Oymare).

24 Huckyccus «JloMecTukariusi, BCe JId paCTEHUS U )KUBOTHbBIE, KOTOPBIE
KUBYT PAJIOM C YEIIOBEKOM UM OJIOMAITHUBAIOTCS? MOXKHO JH
CUMTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?).

buotexnonoruu B pactenueBojicte (104.)

25 OCHOBHBIE METOJIBI CeeKIMu. | nudpuauzanus

26 ®opmbl 0TO0pa. OCHOBHBIE HATIPABICHUS CETEKIINU: YIyUYIICHHE
YPOKaHOCTH, YCTOWYMBOCTH K OMOTUYECKUM M a0MOTUIECKUM
dakTopam.

27 ['ubpuauzanus, oTAaIeHHas THOPUIU3AITUS, HICKYCCTBEHHBIN 0TOOD,
reTepo3uc, TpaHcPopmalusi, MyTareHe3, TeHeTH4eCKOe
pEIaKTUPOBAHUE

28 Uctopus cenexkumu B Poccun u Mupe, HCTOPUS pa3BUTHS BAXKHEHIITNX
COPTOB KYJbTYPHBIX PACTECHHIA.

29 Kak genoBek MOXeT MOAU(PHUIIMPOBATH pacTeHUs? | eHHAs HHKEHEPHSI
pacteHui: YTo Takoe TeHeTUYECKasi UHKEHEPUsl PACTECHUN.

30 Tpancrennslie pactenus. Meroasl nonydenusi. O0pazoBanue
ONYXOJIEH Y PACTEHUHU.

31 ArpobakrepuanbHas Tpancpopmanus: Ti-mmasmunsl. ['ensr T-JITHK.
MoieKyIIpHOTEeHETUYECKHE MEXaHU3MBbI TpaHChOpMaITiu.

32 CoBpeMeHHBIE TTOAX0/Ibl U TIOCTH)KEHHUSI TEHETUYECKOTO
pEIAKTUPOBAHUS PACTEHUM.

33 EcTp 11 )u3Hb B ipoOupke? BUOTEXHOIOTHS KYJIbTYPHBIX PACTEHUH.

34 Uccnenoarenbckas padbota «BbeIpaliuBanie pacTeHUN B IPOOUPKE»

(MOKHO BOCHOJIb30BaThCs Pe3yJabTaTaMU MPEAbIIYIIUX
AKCIIEPUMEHTOB 10 COCTABJICHUIO MUTATEIILHBIX PACTBOPOB J1JIS
pacTeHHIN)




[ToypouHoe miaHupoBaHue

9 knacc
No Tema ypoka
ypoKa
®dusnonorndeckast xumus (14 )

1 HccnenoBatenbckas padota «KommdecTBeHHas! OLIEHKA COACPKAHUS
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B IIMILEBBIX TPOIYKTAX.

2 [TpakTHueckoe 3aHATUE «eHATypalys OEIKOBY

3 TokcuuHsble 3neMeHThl [lepuonyeckoil CUCTEMBI Il OpraHu3Ma

4 XKupsl. 3a0oneBaHus YEIOBEKA, CBSI3aHHBIE C HAPYILIEHUSIMU
YKUPOBOr0 OOMEHA.

5 VYrieBoapl. 3a00J€BaHUS YETOBEKA, CBA3aHHBIE C HAPYILICHUSIMHU
yriieBogHoro oomena. CaxapHbiii guadet

6 benku. Ctpoenue. 3a0o0sieBaHUs YeIOBEKa, CBA3aHHBIE C
HapylIeHusAMHU 0eskoBoro ooMeHa. OyHkiuu 6eaxkoB. GepMEHTHI.
MexaHu3M JeHUCTBUS.

7 ButamuHbI )KUpOpacTBOpUMBIE, BOAOpacTBOpUMBIE. IIpeBpaienne
BUTAMUHOB B aKTHBHbIE ()OpMbI KOPEPMEHTOB. ABUTAMUHO3BI

8 OcHOBHBIE TUIIBI META0OJINYECKUX peakuuil. buosHepreTnyeckue
npouecchl. I mukonus. [ukin Kpeoca.

9 KaraGonu3M aMuHOKUCIIOT. [ TIIOKOHEOTeHe3.

10 Merabonutuueckue 3aboneBanus. [IpakTuueckoe 3aHsITHE: «PELICHUE
3a/1a4 Ha YHEPTeTUYECKUN 0OMEHY

11 Krnerka. [Tousatue memOpanbl. @yHkiun MeMOpaH. Buasl Tpancnopra
B KJICTKY.

12 MemMOpanHbie opraHouabl. 3a00JI€BaHUS CBA3aHHBIE C HAPYIICHUEM
paboThl MEMOPAHHBIX OpPTraHell, 00JIe3HN HAKOTIJICHUSI.

13 THUIBl KOHTAKTOB MEXY KJIETKaMH. 3HAUCHUE MEXKKIETOUHOM
KOMMYHUKAIIMH 7151 3I0pPOBbsI OpPraHu3Ma

14 Anpo. YpoBHU yaKOBKH XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHH.

Mounexynspuas 6uosorus (11 q)

15 HyxnennoBbie kucinotel. OCHOBHBIE TPUHIUIIBI CTPOCHMUS.
MatpuuHble CUHTE3bI. Pernkanus — OCHOBA KJIETOYHOTO JIEJICHUSI.

16 ITprHuMne! perukanuu. Mytanun. YTo BeI3BIBAE€T NU3MEHEHHUS B
ctpoenuu JIHK.

17 [Tpunnuns! penapanuu. Tpanckpunuys. I'eHETUYECKNN KOA.
Tpaucisinus

18 ITpaktuueckas padora «Boinenenne JJHK u3 6ananay.

19 I'enernueckuit koa. Tpancnsuusa. Opranuzanus reHoMa BUPYCOB

20 IIpOTHBOBUPYCHBIE CPEACTBA, MEXAHU3MbI UX JEHCTBHSI

21 Opranu3anus reHoma 0aktepuii AHTHOAKTepHalIbHbIE MPENapaThl.

22 I'enoMHOE peraKTHpOBAHHUE.

23 ITpakTyeckas pabora «Cuiia mpoMOTOpay.




24

HpaKTI/I‘IeCKaH pa60Ta «PelieHue 3a1a4 Ha TEHETUYECKUM KO .

25 [IpakTuyeckas pabora «PaboTa B COBpeMEHHBIX 'eHeTUUECKUX 0a3ax
nanubIX. [IpoBenenue In silico ananmza nocnegoBaTeIbHOCTEN T€HOBY

dapmakoIorus

26 [Tonsitue o nexkapcTBax. [IpuHIIKIIBI TOAX0/1a K TOMCKY HOBBIX
JICKaPCTBEHHBIX CPEJICTB.

27 BcacsiBanue (abcopOuust) nekapcTB. OCHOBHbIE MEXaHU3MBI
BCACBHIBaHMSI.

28 TpaHcropT JIeKapCTBEHHBIX BEIIECTB. I '€HbI U O€IKM MepBOM (hasbl
ouotpanchopmaluu

29 [1yTn BeIBECHUS JIEKAPCTB U3 OpraHu3Ma. DKCKPElrs U dJIMMUHAIS.

30 OHkedanuHbl U SHAOP(UHBI - SHIOT€HHBIE JTUTaH bl ONUATHBIX
PEIENTOPOB.

31 AHTHUIICUXOTHUYECKOE ACHCTBUE, BIUSHUE HA PYHKIIUIO
HKCTPANMPAMUIHON CHCTEMBI, SMOIIMOHAIBHYIO Cepy, pPBOTHBIN
IIEHTP, apTePHAIbHOE JABJICHHUE, IIEHTP TEPMOPETYJIISIIUH.

32 MounekynspHble MEXaHU3MBbI JEHCTBUS HEUPOJIENTUKOB, BIUSHUE HA
n0(paMHHOBBIE, CEPOTOHUHOBBIE, aAPEHO- U THCTAMUHOBBIE
pELenTophl, UX ACUCTBUE HA KIETOYHbIE MEMOpaHbl, Ha
JETOHUPOBAHNE TKAaHEBBIX MOHOAMUHOB.

33 [ToTeHmuan-3aBucUMbIe HATPUEBBIC KaHAJIBI KaK MUIIICHH JIEHCTBUS
MECTHBIX aHECTETUKOB

34 CnocoObl UHTMOMPOBAHUS MOTEHIMAI3aBUCUMbIX HATPUEBBIX KAHAJIOB

MCCTHBIMHU aHCCTCTHUKAMH
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