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COILEPKAHHUE

ITosicHuTeIbHAS 3aIUCKA

AKTyanbHOCTh U HA3HAYEHUE MMPOrPaAMMBbI

BapuanTsl peanuzaiuu nporpaMmbl 1 GOpMbI IPOBEICHUS 3aHITUI
B3auMocBsI3b ¢ mporpaMMon BOCIIMTAHUS

OcoGeHHocTr paboThI Mearora 1o nporpamme

Conep:kanue Kypca BHEYPOUYHOIi 1eITeJILHOCTH
Monynb «Kak ®UBOTHBIE U pACTEHUSI TPUCTIOCAOIMBAIOTCS (IBOJIFOIMOHHAS KOJIOTHS)

5-6 knacchl (34 Jaca)

Monynb «OCHOBBI pacT€HUEBOJICTBaY 7-8 Kjacchl (68 yacoB) Moyib
«buorexnonorun» 7-8 kiaccel (68 yacoB)

Monynbs «MonekynsgpHble OCHOBBI (M3HOJI0TUN U dapmakoiorum» 9 kiacc (68 dacos)

Monyns «MonekyJIspHbIE OCHOBBI cenekuum» 9 kiace (68 yacos)

Ilnanupyembie pe3yabTaThl 0CBOCHHS KyPCa BHEYPOYHOM AeSITeIbHOCTH
JINYHOCTHBIE PE3yNbTATHI
MerarnpeamMeTHbIE PE3YIbTATHI

[IpeameTHbBIE PE3YIBLTATHI

TemaTHuyeckoe NJIAHUPOBAHUE
Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTMBAIOTCS (IBOJIFOITMOHHAS DKOJIOTHSI )

5-6 xiaccel (34 yaca)

Mopyne «OCHOBBI pacTEHUEBOCTBAY 7-8 Kiacchl (68 yacoB) Moayib
«buotexnonorun» 7-8 kiaccel (68 yacos)

Monynb «MonekysgpHble OCHOBBI (PM3HOJ0TUU U (hapMakojorum» 9 kiace (68 yacon)

Monyns  «MolnekyisipHble  OCHOBBI  cenekuum» 9 kimacc (68  4daco)
MMOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTb M Ha3HadYeHue mporpammbl. [Iporpamma pazpabortaHa B

COOTBETCTBUM C TpeboBaHusMU PDeaepanibHOro0 rocyAapCTBEHHOr0 00pa30BaTEIHLHOTO



CTaHJapTa OCHOBHOTO o0O0mmero oOpa3oBaHUs, OpPHUEHTHpPOBaHAa Ha oOOecleYeHue
UHAMBUAYAIBHBIX TOTPEOHOCTEM OOydalomuXcsi W HampaBieHa Ha JOCTHXKEHHE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOECHMS MPOrPaMMbl OCHOBHOT'O OOIIEr0 0Opa3oBaHMs C
y4eTOM BBIOOpa YYaCTHHKaMH OOpa30BATEIbHBIX OTHOIICHWNA KYpCOB BHEYpPOUHOM
NEATEIIBHOCTH. OJTO TO3BOJIIET OOECNEeYUTh E€IUHCTBO O0O0s3aTENIbHBIX TpeOOBaHUIA
®I'OC Bo BceM MPOCTPaHCTBE LIKOJIBHOIO 0OPa30BaHUs: HE TOJIBKO HA YpOKE, HO U 32
ero mnpezaenaMu.

AKTyanbHOCTh  peaqu3alMi  JaHHOM  MporpaMMbl  OOyCIIOBJI€Ha  CaMoOu
O0COOEHHOCTBIO ITPOEKTHO-UCCIEA0BATEIBCKON 1€ATEIBHOCTH. JTa AESITENIBHOCTD JICHKUT
B OCHOBE IM03HABATEIBHOIO HHTEpECa peOCHKa, SBIAETCS 3aJI0TOM YMEHUS IIJIaHUPOBATh
JAr00ble JCWCTBUS W BaXXHBIM YCIIOBHEM YCIEIIHOW peanu3anuu uaei. JloOblie
U3MEHEHUSI COBPEMEHHOI'O OOILIECTBA CBA3aHbl C MPOEKTAMH M HUCCIECJOBAaHUSIMHU — B
HayKe, TBOpUYECTBE, OM3Hece, OOIIECTBEHHOM >XM3HM. [103TOMYy Ba)KHBIM AJIEMEHTOM
pa3BUTHSA JIMYHOCTH oOOydarouerocs sBisercs (GOpMHUPOBAHHME OCHOBHBIX HAaBBIKOB
IPOEKTHOMCCIIEA0BATEIBCKON 1EATEIBHOCTH.

ITporpamMmoii mpeaycMOTpeHO (OPMHpPOBAHUE COBPEMEHHOIO TEOPETHUYECKOIO
YpOBHSI 3HAHMWA, a TaKkXKe€ W MPAKTHUYECKOro oOmbiTa paboThl ¢ Jab0paTOpHBIM
000py/i0BaHUEM, OBJAJCHUE NPHUEMAaMU HCCIIENOBATEIbCKON NEATEIbHOCTU. MeTobl
OpraHM3alMy  00pa3oBaTelNbHOM M  HAYYHO-HCCIIEAOBATEIbCKOM  J1E€ATEIBHOCTH
npenycMaTpuBaioT (GOpMUPOBaHHE Yy OOYYaIOIIUMXCSl HECTAaHAAPTHOTO TBOPYECKOTO
MBIIUIEHHS], CBOOOBI CAMOBBIPAKEHUS U MHIUBUYAJIbHOCTH CYKJICHUI.

JUis TOJIHOTO ydeTa NOTPEOHOCTEH ydalluxcsi B INPOrpamMMe HCIOJIb3YETCs
T epeHIMPOBaHHBIA  MOAXOMA, YTO CTUMYJIMPYET YYallerocss K YBEIUYECHHIO
NOTPEOHOCTH B MHAWBUIyaIbHOM, UHTENIEKTYaIbHON U TIO3HABATEILHOM JIEATEIHHOCTH
U Pa3BUTUI0  HAy4YHO-HUCCJIENOBAaTENbCKMX  HaBbIKOB.  IIporpamMma  craHer
BOCTPEOOBAHHOH B MEPBYIO OYEPEb MIKOJIbHUKAMH, KOTOPbIE UMEIOT CTOMKHUI HHTEPEC
¥ COOTBETCTBYIOIIYI0O MOTHBAIMIO K H3YYCHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
LIUKJIa, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydallMecs MPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM MHOW O0JacTH 3HAHUN, HAYYHOM HAMNpPaBICHUM WA TNPodhecCHOHATbHOU
nesTeabHOCTH. TakuM 00pa3oM MTPOUCXOAUT (POPMUPOBAHUE I[IO3HABATEIBHONW U
PO(ECCUOHAIBHON COCTABIIAIONIEH JTUMYHOCTH, TOMOTAET y4alleMycsl B ONpEaesIeHun
OyIylIero >KM3HEHHOTO MYTH M B MPOPECCHUOHATILHOM BBIOOpE TMOCIE OKOHYAHUS



mkoJipl. [logoGHOro pona 3aMHTEPECOBAHHOCTh CTUMYJIMPYET IOCTOSHHOE >KEJIaHUE
IIKOJIbHUKA K IIO3HAHMIO HOBOT'O, PACIIMPEHHUIO U YINIYOJEHUIO COOTBETCTBYIOIIUX
3HAHWM, M TOJYyYEHHIO HOBBIX B TOM YHCIE MPAKTUYECKHX HAaBBIKOB, a TaKke
MOTHBHPYET ydallerocsi Ha mpoQpOpHUEHTALIHIO.

ITporpaMMa HaleraeHa Ha HOMOIIb PeOEHKY B OCBOEHMM OCHOB OpraHU3alud U

OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-HUCCIIEI0OBATENIbCKON AEATETbHOCTH, a TAaKKE B
npuoOpeTeHM  HEOoOXOAMMOIro  OmbITa g paboThl  HAJ  MHAUBUIYAITbHBIM
UCCJIeIOBAHUEM WJIM TTPOeKTOM. [Iporpamma momosKeT MIKOJIBHUKY B Oosiee r1y0oKOM
U3YYEeHUU MHTEPECYIOIIel ero o0JacTu eCTECTBEHHBIX HayK, a TaKKe B MPHUOOpPETEHUH
BaXKHBIX COIIMAIBbHBIX HABBIKOB, HEOOXOAMMBIX IJisi MPOAYKTUBHON COLMANTU3AINA U

(dbopMUPOBaHUS TPAXKITAHCKON TTOUIIUH:

— HaBBIKA CAMOCTOSITEJIBHOTO PEIICHUS AaKTyaJlbHBIX HCCIEAO0BATEIbCKUX WM
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0s yMeHUE BHUACTh M aHAJU3UPOBATH
npoOJeMbl, HYXKIAIOIMHKECS] B pENICHWH, YMEHHWE JCTAIbHO TpopadaThiBaTh U
peaIn30BbIBaTh CIIOCOOBI pabOThl ¢ HUMHU, YMEHHUE TUIAHUPOBATH COOCTBEHHYIO padoTy

N CaMOCTOATCIIbHO KOHTPOJIMPOBATHL CBOC IIPOABUIKCHHUC K JKCIIACMOMY PC3YJIbTATY,

— HaBbIKa TEHEPHUPOBAHUA W O(OPMIICHHUS COOCTBEHHBIX HJEH, OOJEYCHHS MX B
yIOOHYIO U1 pacrpocTpaneHus Gopmy;

— - HaBbIKa YBAXUTEJIBHOTO OTHOIICHHUS K YYKUM B3IVISLIaM U HUJACsM,
opopMIieHHBIM B paboTax Jpyrux JIOJeH, JIpYyruxX aBTOPOB —  BIIAJIEIbIEB
WHTEJUIEKTYallbHON COOCTBEHHOCTH;

—  HaBblKa NyOJWYHOTO  BBICTYIUICHUS  Tieped  OOJBINIOW  ayauTOpHEH,
apTyYMEHTUPOBAHHMS W OTCTaWMBAaHUS CBOCM TOYKH 3pPCHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCJIbIX, YOCKACHUS APYTHMX B CBOEH MPaBOTE, MPOJIBUKEHUS CBOMX
101(S7

— HaBbIKa pabOThl CO CIEUUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTrpaMMaMH,
7a00paTOpHBIM  O0OPYJOBAaHUEM, TEXHHUUYECKUMHU YCTPOMCTBAMHU, OUOIMOTECYHBIMU
dboHmaMM W  HWHBIMH  pecypcaMH, C KOTOPBIMH MOXET OBITh  CBs3aHa
MTPOCKTHOMCCIICIOBATENBCKAS JEATEILHOCTD MMKOJILHUKA.

Kpome Ttoro, pabora mKOJbHHWKA HaJ TMPOEKTOM WJIW HCCIEIOBAHUEM OyeT
CIoCcoOCTBOBATH U PA3BUTHIO €0 aJ€KBATHOM CaMOOIICHKH.

Bapuantsl peajqiu3anuu nporpamMmbl 1 GOpMbI IPOBEACHUA 3aHATHIM.



JlanHast mporpaMma paccuuTaHa Ha paboOTy €O IMIKOJbHUKaMu 5-9 KIaccos.
[lenarory BakHee aKLIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO HA KA4ECTBE pe3yJsibTaTa
MPOEKTa UJIM UCCIIEI0BAHUS, CKOJIBKO HA TOM, YTOOBI YYalIUIICS MOTy4aa 3HaHUs B TOM
YHUCJIE U Yepe3 BBINOIHEHUE MTPAKTUYECKOTO 3a/1aHHUs], 1€J1a] BBIBOJIBI M YMO3aKIIOUEHUS
Ha OCHOBAaHMM CBOEr0 MWCCIEJOBAHUSA, YYWICS CpPaBHMBAaTh €ro pe3yJibTaThl C
TEOPETUYECKUM MATEPUAIIOM U HCCIENOBAHUSMH JPYTMX IIKOJBHUKOB. Takum
00pa3oM, MIKOJFHUK OCBOUT OCHOBBI MPOEKTHO-HCCIEAOBATEIBCKON IESATEIbHOCTH U
NPUOOPETET HABBIK KPUTUUECKOTO OTHOLICHUS K MaTepuay.

[Iporpamma pa3buTa Ha MOIYJIHM, KOTOPble MOTYT OBITh MCIOJB30BAHBI JHOO
YaCTUYHO, JHOO0 mnojHocThio. Tak Moaynp «Kak JKMBOTHbIE M pacTeHUs
IPUCTIOCAOIUBAIOTCS» (IBOJIIOLIMOHHAS KOJIOTHS) MPEANnoiaraeTcs Juisi U3y4eHust B 5
umm 6 kimacce B TedeHue oaHoro roxa (34 waca B r1oa). Moaynum «OCHOBBI
pacteHueBoAcTBa» U «bHOTexHOJOTHs» paccuuTaHbl Ha 68 YacOoB U MOTYT OBIThH
peanr30oBaHbl B TeueHnuu 2-x JieT (mo 34 Jaca B roj) wiM B TedeHuu 1 rojga (68 yacos B
rog). Bo BTOpoMm cnydae BO3MOXHO MpoxoxaeHue oboux Moxayied («OCHOBBI
pacTeHHeBOACTBa» B 7 unu 8 kiacce, «buorexnomorum» B 7 umiam 8 Kkiacce).
AHanoruyHo Monynu «MOJeKyJIapHble OCHOBBI (DU3MOJIOTHMM W (PapMaKOJIOTHN» U
«MonexkyIsipHbIE OCHOBBI CEJEKUMW» pacCUUTaHbl Ha 68 YacoB M MOTYT OBITh
peanu3oBaHbl B TeueHUH 2X JieT (1o 34 yaca B roj) win B TeueHuu 1 roga (68 4acos B
ron). Bo BTopom cirydae BO3MOXHO MPOXOkJIeHHE o0oux moaynei («MomnekymnsipHble
OCHOBBI cejekium» B 8 kijacce, «MONEKyIsIpHbBIE OCHOBBI (U3MOJIIOTUU |
dbapmakosiorun» B 9 kiacce).

MO>XXHO pEKOMEHJ0BaTh HCIOJIb30BaTh MoaynH «Kak >KMBOTHbIE W pacTeHUs
npucnocadauBaoTcs», «OCHOBBI  pPacTEHUEBOJCTBa», «MOJEKYJISpPHbIE OCHOBBI
CEJIEKIIMU» B KAUECTBE HEMPEPHIBHOTO 00pa30oBaTesIbHOTO IKKIa (5-9 kiacc o 1 yacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTUYECKOW HampaBieHHocTH. Moaynu «Kaxk
YKUBOTHBIE M PACTEHUs TpHCHOcadiIuBaoTcs», «buotexHomorun» u «MoJeKyspHbie
OCHOBBI (PM3MOJIOTUN U (AapPMAKOJOTHUN» B Ka4eCTBE HEMPEPHIBHOTO 00pPa30BaTEIbHOTO
nukia (5-9 kmacc mo 1 wacy B Hemenro) JUisi KJIACCOB OMOTEXHOJOTHYECKOTO WITU
MEIUIUHCKOIO HalpaBJIEHUMN.

B3aumocBsa3b ¢ nmporpamMmoi BocnuTaHusi. I[Iporpamma Kypca BHEYpOYHOMU

NEeATEIbHOCTH pa3paboTaHa C yYETOM pPEKOMEHAAMI MPUMEPHOM MPOrpamMmbl



BOCIIUTAHUSA,  YYUTHIBAET  IICUXOJIOTO-TIEJarOTMUYECKUe  OCOOCHHOCTH  JaHHBIX
BO3PACTHBIX KaTEropuil. OTO MO3BOJSET HA MPAKTUKE COCAMHUTH OOYYalollylo |
BOCIIUTATENBHYIO JIESITENBHOCTh I€Jarora, OPUEHTUPOBATH €€ HE TOJBKO Ha
MHTEIJICKTyallbHOe, HO W Ha HPaBCTBEHHOE, COIMAIbHOE pa3BUTHE pebdeHKa. ITo

IIPOSIBIIAETCS:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEAINU3ALNNA IPOTPaMMbl BHEYPOUYHOMN
NEATENIBHOCTH, HAIEAUIMX CBOE€ OTPAKEHUE W KOHKPETH3ALMIO B MPUMEPHOU

MpOrpaMMe BOCIIUTAHUS;

— B BO3MOXHOCTH KOMIUICKTOBAHUS PA3HOBO3PACTHBIX I'PYIIl JIA OpraHU3alunu

HpO(I)OpHeHTaHHOHHOﬁ ACATCIIBHOCTH  INKOJBHHMKOB, BOCIHUTATCIBHOC 3HAYCHHC

KOTOPBIX OTMEYAETCs B IPUMEPHON IIPOrpaMMe BOCIIUTAHNS,

— B UHTEPAaKTUBHBIX (opMax 3aHATHUA [UIsl IIKOJIBHUKOB, OOECIIEUMBAOLINX
OOJBIIYI0 HX BOBJIEYEHHOCTh B COBMECTHYIO C IE€JAaroroM M JpYrUMH JAETbMHU
NESATENIbHOCTh W BO3MOXKHOCTh OOpa3oBaHMsI Ha €€ OCHOBE JIE€TCKO-B3POCIBIX
OOIIIHOCTEH, KII0YeBOE 3HAUEHHWE KOTOPBIX Ui BOCIUTAHUS MOTYEPKHUBACTCS

IPUMEPHON TPOTPaMMOM BOCTIUTAHMUS.

OcoOenHocTu padoThl YyUUTEJIs MO MpOorpamMMme. 3aj1a4a yYUTENSE COCTOUT B TOM,
9TOOBI  CONMPOBOXIATh TMpoIecC MPO(PECCHOHATILHON OpPUEHTAIlMU  IIKOJLHUKA,
packpbiBas MOTEHIMA KaXKJIOTO Yepe3 BOBJIEYEHHWE B MHOTOOOPA3HYIO JEATEIbHOCTD,
OpraHW30BaHHYI0 B pa3HbiXx (opmax. [Ipm sTomM pesyapTaToM pabOTHI YYUTENIS B
MEPBYI0 O4YEpelb SABJISIETCA JIMYHOCTHOE pa3BUTHE ywamierocs. JIMUYHOCTHBIX
pe3ynbTaTOB YUUTEIh MOXKET JIOCTHUYb, YBIIEKasl yY€HUKA COBMECTHOM U MHTEPECHON UM
000OMM JeSTENbHOCThIO, YCTaHABIMBAash BO BpeMs 3aHATHI 100pOKEIaTEeNbHYIO,
NOJJICPKUBAIOIIYI0 aTMoc(epy, HaChIIas 3aHATHS I[IEHHOCTHBIM COJACpP>KaHUEM.
[IpumepHas cxema NpOBEACHUS 3aHITHI 110 TPOrpaMMe:

1. OObacCHEHHE TEOPETUUECKOTO MaTepHalia o TeMe.

2. TloaroroBka K SKCHEPUMEHTAIILHOMY 3aHATHIO, OOCYXXJIEHHE OOBEKTOB MJis
MPAKTUYECKOIO 3aHSATHUS.

3. TlpoBeneHue MpakTUYECKOTO 3aHSATUSI — OCHOBHAS 3a7ja4a OCBOCHUE METO/I0JI0TUHU

JAaHHOI'O SKCIICPUMCHTA.



4. Ilo OKOHYaHWM MPEUIOKUTH JETSAM, KOTOPbIE 3aMHTEPECOBAINCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUNA MpoeKT. /st 3Toro HeoOXoaumo
o0CyUTh OOBEKTHI, KOTOpbIE YYEHHUK OYyIeT HCClel0BaTh, COCTaBUTh IUIaH
DKCIEPUMEHTA.

5. Tlomoub y4eHUKY NMPOAHAIU3UPOBATE PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-HCCIEA0BATENBCKON AESITEIBHOCTH IKOJIBHUKOB
MOXHO B TIpolecce 3alMThl HMH CBOMX pabOT B paMKax IIKOJIBHOM

HAYYHOTIPAKTUYECKOW KOH(EPEHIIHH.

COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJbHOCTH

Moayab «Kak )KMBOTHBIE U PACTEHUS NMPUCTIOCAOIUBAIOTCH (IBOJTIOIUOHHASA
IK0JI0THA) 5-6 KiIacchl (34 yaca)

1. Mbut uccneoyem »ncuewvie 06vexkmot (6 uacos)

CBoiicTBa M CTPOEHHUE JKUBBIX OpPraHU3MOB (CTpOE€HHE KJIETKH). Buu, ocoObp —
OpraHu3M Kak eJMHas cuctema. Ananrtanuu (mpucrnocodsienus). [lonstue romeocrasza
KUBOro opranuzma. CrocoObl ero noaaep>KaHus.

[lonsitue BapuaTUBHOCTH Tpu3Haka. HMccrnenoBatenbckue paboTel «Bce 1nu
(cuHMITBI, 0K, Oepe3bl U T.11.) OaquHAKOBBIE? DOTOKBECTY.

Orpannuenuss Mop¢oJIOTUYECKUX U (Qu3nosornyeckux agantauuid. [louemy
OpraHu3Mbl HE CTaHOBATCS OECKOHEYHO OOJBIIMMH, MAJICHHKUMHU, BCESIHBIM.
[Ipaktruueckas pabora «CocTaBisieM KHUTY PEKOPJOB PACTEHUN U JKMBOTHBIX HAIIETO
Kpasi».

2. Bauanue oxkpyycarouwieii cpeovt Ha rcugvle opzanusmul (12 uacos)

daxTopsl OKpyKawlel cpeabl (abMOTHUECKHe, OMOTHYECKHE, AHTPOIIOICHHBIE).
[Tpumepsr  aOuoTnueckux (HAKTOPOB, OKA3HIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3ZHEIEATEIBHOCTh  JKMBBIX  OPraHM3MOB:  TEMIEpPATypa, CBET,  BJIAXXHOCTb.
[TpakTrueckoe 3anstue «L[BeT u Temno» (KyOWKH JibJja B3BECHTH, MOJOKUTH B YAIIKH
Iletpn Ha pasHOLBETHYIO Oymary, yepe3 30 MUHYT B3BECUTHh 3aHOBO — KTO ObICTpee
pactasun). [IpakTrueckoe 3anarue «4To pacTBopsieTcs B BoJe» (IKcrepuMeHT « Kuakuit
nomy). Ilpaktuueckoe 3ansitue «JAuddysus Bemects B Boae (pacTBOPHI)», «/IBrkeHHe

PaCTBOPOB II0 IHIBCTKY». HpaKTH‘-ICCKOC 3aHATHC «.HGII Ij1aBa€T B BOJC (aﬁc6epm,



3aMep3aHue BoA0EeMOB)». IIpakTuueckoe 3ansaTue «Jlen nmpu 3amep3aHuu pacIIupseTCsD)
(pa3pymierue kaMHs (TOYBOOOpA30BAHUE), 3aMEP3aHNE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TNPUCHOCOOJIEHUS  JKHUBBIX  OpPraHU3MOB K
abumotnueckuMm (akropam. IlpucnocoOneHrss K OCHOBHBIM aOMOTHYECKUM (pakTopam:
TEeMIlepaTypa, BIAXHOCTh W CBeT. lIpaktuyeckoe 3amsarue «lllybGa» (kyOuku nbmaa
3aBEpHYTh B pa3Hbli maTepuan, B3BecuThb). llpaktuueckoe 3ansTue <«lIUrMeHTHI
(MOXKHO pa3lenuTh HAa BaTMaHe KpacuTeiau u3 ¢uomactepoBy». [IpakTtuyeckoe 3aHsTHE
«Kak ’KUBOTHBIE TJIaBAIOT B BOJI€» (DKCIEPUMEHT C MUMETKOMN).

HccnenoBatenbckue padoTsl «BausHue cBeta (Teria, BIaXXKHOCTH, COCTaBa MOYBBI)
HAa pACTEHUsS] B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCIOBHSAX» (Ha JOCTYITHOM
Marepuare).

3. Bzaumooeiicmeus scuevix opzanuzmos (4 uaca)
buornueckue (haKkTOpBHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHIOBBIX

B3aMMOOTHOIIeHU. Ko3Bomonus (XMIIHHUK-)KEPTBA; Mapa3UT-XO35MH) OBOJIOLUS
ctpareruii  noObiBanus  nun.  CounumanbHocTh.  Bupel-Bcenenubl.  [lepedens
pacTEHUNBPEINTEIICH. UccnenoBatenbekas pabora «Habmonenus 3a
B3aMMOOTHOIICHUSIMHA KUBOTHBIX MPHU JTOOBIBAHUU MUIIM (KOPMYILIKU ISl TTHIL, IS
TOPOJICKMX WM CEIbCKUX >KMBOTHBIX). BeO-kamepwi». MccnenoBarenbckas pabdora
«PacnpocTpaHeHne BUIOBCUHAHTPONOB B HAILIEW MECTHOCTH.

4. Yenoesek ¢ rcuznu pacmenuil u xcusomnuix? (6 uacos)

AHnTponoreHnsie Qaktopbl. IlpaBga mu, 4YTO NEPBOOBITHBIC IOJU SKHIA B
rapMOHHHU ¢ npupoaoi. OgoMalllHUBaHUE U PUPYUECHHUE )KUBOTHBIX U PACTEHUI. 3aueM
cracaTh BBIMHUpAIOUIME BHUIbI, KaK 3TO JeiaTh. KylbTypHblEe pacTeHUS U UX JIUKHUE
npenku. [louemy BakHO MX COXpaHATb. PazHooOpa3ue KynbTypHBIX PAcTEHUN M UX
3Ha4YeHHe B *KU3HU uenoBeka. KpacHas kuura Bameil tepputopun. Ocobo oxpaHseMble
TeppuTopuM, 3amoBeqHUKH Poccuu m mupa. Ilpaktuueckass pabora «PaszHooOpasue
KYJBTYPHBIX PACTCHHUI B BallIEM PETHOHE.

HccnenoBarenbckasi pabota «BrusHre aHTpomoOreHHBIX (HDaKTOPOB HA pPa3BUTHE
pacTeHuil B ropo/ie/HACEIICHHOM ITyHKTE».
Okckypceusi/mpaktudeckas pabora «OOIIT B BamieM pernoHe — YHUKAJIbHBIC

OOBEKTHI TPUPOIBDY.



5. 9konozuueckue nuwiu (6 uacoes)

buocdepa — ogna m3 BaxkHemux o6oouek 3emin. UTo Takoe «IKOJOTUYECKHE
HUIIW» W Kak OHU (opmupyrorcs? DopMupoBaHHWE 3HAHUNW MO OHMOPa3HOOOPA3MIO
KU3HEHHBIX  (QOpM,  TOBEACHYECKUX  MPHUCIOCOOJeHMH,  MOAu(pUKALUOHHAS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cOOOIIECTBAa U UX TUIBI. Pa3Burtue

¥ CMEHBI PACTUTEIBHBIX COOOIIECTB.
HccnenoBarenbckue padOThl «IKOJOTHUECKHE HUIIIM BOKPYT TeOs — ONMUCaHUE
dbakTopoB OKpykarome cpeasl». HccnenoBarenbckue padboThl «DEHOTOTHUECKHE

HaOIIOIEHUY .

Moaysb «OCHOBBI pacTeHHMEBOACTBA» 7-8 Ki1acchl (68 yacos)

1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOJCTBO: OCHOBHBIE (DAKTOPHI BBIPAIMBAHUS PACTCHU.
Hctopus pazBuTus arpoxuMuueckux 3Hanuil (padotsl M.B. Jlomonocoga, FO. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, [1.A. Kocteiuea, JI.H. [IpsHunmHukoBa
u 11p.). [Ipaktuueckas padbora «bouka JIuGuxay.

2. Aepomexnuueckuit ykcnepumenm (6 uacos)

[IpaBuna MOCTaHOBKHM arpo3KCIEpUMEHTOB. I[locTaHOBKa SKCHEPUMEHTOB C
pacteHusiMu. BriOOp TeMbl, cocTaBlieHHE THUIOTE3bl, L€ U 3aJa4 SKCIEePUMEHTA 0
BBIDAlIUBAHUIO PACTEHU B KOHTpoJiupyeMon cpene. KoHTponm, noBTOpHOCTH,
npoBeneHue 3kcnepuMmeHTa. I[lmaHupoBanue oskcrnepuMeHTa. OLEHKa pe3yJbTaToOB
skcriepuMenTa. MccnenoBarenbckas pabora «@PakTophl, BIUSIONIUE Ha MPOpACTaHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBOEHME TEXHOJIOTMU KPYTJIOTOJIUYHOTO BBIPAIIMBAHUS CAJIATOB U MUKPO3€EJICHH
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YyCJIOBHUsX. COOp YCTAaHOBKH [JIsl BBIpAIIMBAHUS
pacTeHil B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponb xumuueckux rnemenmos 6 numanuu pacmenuii (20 uacos)

Bopma. PactBop. BhITs)KKa. AHHOHBI, KAaTHOHBI, 3JEKTPOIPOBOAHOCTL M pH
pactBopa. Ponb XMMHYECKMX 0JJEMEHTOB B IUTaHuM pacteHnd. [lomydenwue
NUTATEIbHBIX BeIIECTB pacTeHusiMu. [IpakTtuueckas padota «Cxembl MUTATEIBHBIX
pactBopoB. PacueT 103 ynoOpeHuii 1yisi MUTATENbHBIX PACTBOPOBY.

YnoOpenusi: opraHu4ecKkde, MHUHEPAIbHBIE, MHKPOOUOJIOTHYECKUE. | HIThI

NUTaHus pacTeHuid. BozaymHoe W MuHepanbHOE (KOPHEBOE) MHUTAHME PACTEHUU.



TpaHCIIOPT NHTATENBHBIX BELIECTB PACTEHWW: BOCXOASAIIMM M HUCXOIALIUN TOK.
Baxneiimme kanuiineie, GochopHbie U a30THBIE yA00OpeHus, X cBoicTBa. [IpocThie u
cnoxHble ynoopenus. llpaktuueckas pabora «lIpaBuna cmemnBaHus yAOOpEHUI»
[TpakTrueckast pabota «[lutanue pacTeHUd: TEXHOIOTHS MPUTOTOBIICHUS MMUTATEIBHBIX
PacTBOPOB JJIsl pa3HbIX KYJIbTYP».

PocTt u pa3Butue pacTeHuil: »Tambl OHTOTE€HE3a, (PAKTOPHI, BIMSIONINE HAa POCT
pacTeHMii: CBeT, TycTOoTa I[0OCaJoK, nuTaHue, cyoctpar. Ilpaktuueckas pabora
«MOHUTOPHUHI MUHEPAJIBHOTO ITUTAHUS PACTCHUI.

OcoOeHHOCTH MHUTaHUSI PACTEHUM a30TOM. A30T M €ro 3HAu€HUE B KHU3HU
pactenuii. @opMbl a30Ta U UX MPEBPAILECHUE B TIOYBE.

Ucrounnku dochopa mans pactenus. 3HaueHune Gochopcoaepaninx CoeTuHEHUN
B KJIeTKe. Posib Makposprudyeckux coennHeHuil pocdopa B sHEPreTH4ecKoM 0OMEHeE.

BnusHue kanud Ha (QuU3MUECKHME CBOMCTBA MPOTOIUIA3Mbl, Ha (HEpMEHTHI
YTIEBOJOPOTHOTO OOMEHa, CUHTE3 O0eNKOB U Jp. Posib Kayius B MOAAEPKAHUU MOHHOTO
OanmaHca B TKaHsIX, B IPOLIECCaX CaMOPETYIISIIIHH.

PerynstopHas u cTpykrypooOpa3zoBaTelibHas pOJb KalblUi. YdYacTue B
0o0pa30BaHMM KJIETOUHOM CTEHKH, MOJJEPKAHUU CTPYKTYPhl MEMOpPAH U PEryJisilus UX
IPOHUIIAEMOCTH.

3HaueHue MarHus B Meralosim3Me pacTeHuil. Marnuili B cocraBe xyopoduiuia,
CXOJICTBO XJIOpodmiia U TeMOTJo0MHA KaK CBHAETEIbCTBO €IUHCTBA OPraHUYECKOTO
Mupa.

Cepa M €ro OCHOBHBIE COEOUHEHMs, UX pOJIb B CTPYKTYpPHOW OpraHU3aluu
KJIETKH, Y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Muxkpoanementsl. llpencraBneHus O poiav MHKPOIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH MOCTYIUIEHUS MUKPORJIEMEHTOB B pacreHus. CHHEprusMm u
AHTArOHWU3M 3JIEMEHTOB [TUTAaHUS PACTECHUI.

PactuTtenbHas MUarHOCTMKa W METOIbl HACHTU(UKALUKA HEJ0CTAaTKa/M30bITKa
a5ieMeHTOB nuTanus. [IpakTuueckas padota «PacTuTenbHas qUarHOCTHKAY.

HccnenoBatenbckass pabota «OleHKa COCTOSHHMS KOMHAaTHBIX —PAacTEHUH,
PaCTEHMI Ha WIKOJBHOU TEPPUTOPHUM, YCTAHOBKA IMPUYMH MATOJOTMYECKUX COCTOSHUMI
(IpY HATUYHHN ).



HCCH@I{OBaTeHBCKaH pa60Ta «OI_ICHKa BJIMSIHUSL  PA3JIMYHBIX 3JICMCHTOB Ha

COCTOSIHME PACTEHUH (COCTABIIEHUE PA3IUYHBIX TTOJIKOPMOK)».

4. Pecynamoput pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[Tonsitue o perynsitopax pocra pacteHuil. CTUMYIATOPBI pocTa — (GUTOTOPMOHBI
(aykcuHBbI, THOOEPEITMHBI, IUTOKUHUHBI). UHTHOUTOPHI pocTa pacTeHUi: 1. IpUPOIHbBIC
(aOcru3oBasi KUCIOTa M HEKOTOpbIE (PeHOJbHBbIE BellecTBa (MKymMapoBas, KOpUYHas,
CAJMIIMIIOBAsT K-Thl), 2. CHUHTETHYECKHE (MOp(AKTUHBI, peTaplaHThbl, Ie(hOIHAHTHI,
JIECUKaHThl, repOunuabl). OUTOMOHUTOPHUHT M OIICHKA COCTOSHHUA PACTECHUH.
CoBpemeHHble crocoObl MOHUTOpHHTA. [lpakTnueckas padora «OUTOMOHUTOPHUHT H
OIIEHKa COCTOSIHUS pacTeHuid. COBpEeMEHHbIE CTIOCOOBI MOHUTOPUHTAY.

UccnenoBarenbekas paboTta «BnusHue retepoaykcrMHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBUAX ) PA3IMUHBIX PACTCHUY.

3amuTa pacTeHUI OT BpeauTenel: ocCHOBBI Onometona. [Ipaktuueckas pabora

«HHCCKTapI/II/II ImpaBujia U YCIIOBUA PAa3BCACHMS ITIOJIC3HBIX HACCKOMBIX)).

5. Boonasa, necuanasn u nougennasn Kyjabmypbl, UX NPUMEHEHUE 6 6bIPAUUCAHUU
pacmenuii. Quzuonocun pacmenuii (8 uacos)

Bopanas, nmecyanass ¥ moO4YBE€HHAs KyJbTYpbl, UX NPUMEHEHUE B BbIpallMBaHUU
pactenuii. [IpoBenenue Boabl B KOpHE U crebie pacteHuil. Ilpaktuueckas pabora
«KopHeBoe naBiieHHE».

BonHbIE peXUM pacTeHUMH: CTpPOEHUE YCTBHIL: (PAKTOPBI, BIMSIONIME Ha HX
pPacKpbITUE€ U 3aKpbITUE. 3HAYECHUE MEXaHHW3Ma pEryJidluyd UCIApPEHUs] BJaru
pacrenueM. llpakTtuueckas paborta «llpurotoBnenue mnpenapara yCTbUIl METOIOM
CJIETIKAY.

Uccnenosarenbckue paboThl: «BiusiHUe YCIIOBHH cojep)kaHUs pacTEeHUU Ha
KOJINYECTBO YCTHUILY.

doTOCHHTE3 — YHHMKAJIbHBIA Mpoliecc pacTeHui. TemHOBas W cBeToBas (pasbl
¢dorocunTe3a. 3HaueHne (HPoTocUHTE3a I KUBBIX OpraHu3MoB. [IpakTuyeckas padoTa
«DyHKIMOHANbHAS ~ IMArHOCTUKAa PACTEHUW IO  aKTHUBHOCTHM  XJIOPOILIACTOBY
UccnenoBatensckast pabotra «Omnpenenenue xmopodpumia A wu b, oleHka

q)OTOCHHTeTHqCCKOﬁ AKTHUBHOCTH paCTeHI/Iﬁ )41 q)aKTOpOB, BJIMAIONINX Ha HCCH).



@akTOophl pocTa pacTEHUW: BO3AyX U ajdpauus. [log3emMHoe npIxaHue pacTeHMM:
COCTaB IOYBEHHOTO BO31yXa, ra3ooOMeH. ['a3oo0MeH mpu OeCOYBEHHOM
BbIpaniuBanuu. [Ipaktuueckas padora «Anparusa, CO2 u O2. JIpixaHue pacTeHUI».
[Ipaktnueckass pabota «J/IpixaHwe pacTeHWi: OIEHKAa WHTCHCHUBHOCTH JBIXaHUS
PacTEeHU U TIOJI0BY.

UccnenoBarenbckue paboTel: «BnusHue cmocoba BeIpamuBaHusa —(cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PANTMUHBIX PACTCHUN.

6. Kynomypuwte pacmenus. Coepemennvie acnekmuwt ceaexyuu (20 uacos)

Kak yenoBek cram HcHoib30BaTh pacTeHUss? CBA3b pa3BUTHS LHUBUIM3ALUU
YeJoBEKAa W OJOMaIlllHMBaHus pactenuil. Jomectukanus. Quckyceus «/lomectukanus,
BCE JIM PACTEHUS M JKUBOTHBIE, KOTOPbIE >KUBYT PSIOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOYXKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM?)

HacneacTBEeHHOCTh 1 U3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Buabl um3MenumBocTh. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHYHMBOCTb (JIUCThS, UTOJKU C OJTHOTO JEPEBA)».

I'en — MarepuanbHbId HOCHTENb HACIEJCTBEHHOCTH M HW3MEHYHUBOCTHU.
HyxiienHoBbie KucnoThl. JIokanu3amus TeHETUYECKOr0 MaTepualia B KieTke. JleneHue
kierok. Permkamms JIHK. OcHoBHass  jgorma  MOJEKYJISpHOHW  OHOJIOTHH.
Tpanckpunuus. Tpancnsauus. Myranuu. [Ipaktuyeckas pabora «['eH — HHCTPYKIUS 110
cOopke KJIeTKH (Ha Oucepe Ui KOHCTpyKTope)». [Ipakruueckas padora «MyTtarus Ha
OyTepOpoae (m000i1 OOBEKT M3 TpEeAbIAyIield pPaboThl, T/I€ W3MEHEHHUE WHCTPYKIUH
MPUBENIET K U3MEHEHHUIO BHEIIIHETO BUJIa 00BEKTA)Y.

Oddexr OyTBUIOUHOTO TOPJBINIKA W TEeHETHYeCKoe pasHoobOpasme. UTo Takoe
reH0aHk? 3aueM COXpaHsTh T'€HETHYECKHe pecypchl pacteHui? OCHOBHBIE CIIOCOOBI
COXpaHEHUS TeHETUUECKUX PECYpPCOB paCTeHHH (€X situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romosorudeckux psinoB. LleHTps
IIPOUCXOXKIEHUsT KyJIbTypHbIX pacrennii H.M. BasummoBa u IIL.M. JKykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HaIIUX CTOJaX (PPYKThI/OBOIIN/3TAKIY.

OcHoBHble MeToabl cenekiuu. [ubOpuauzanus. Dopmbel otdbopa. OCHOBHBIC
HaIpaBJICHUS CEJICKIUU: YIyUYlIEHUE YPOKAMHOCTU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckuM (akropam. [IpakTrueckas padota «BeipammBaem ropox. Kak mposectu

CKPCIMUBAHHUC Y TOPOXa».



Ectb num xu3Hp B mpoOupke? DbBHOTEXHONOTHS KyJIbTypHBIX PaCTEHHU.
HccnenoBatensckast pabota «BelpammBanue pacTeHuil B OpoOUpke» (MOXKHO
BOCIIOJIB30BATbCS  PE3YJIbTATAMM MPEIBIAYIIMX OSKCIEPUMEHTOB II0 COCTABJICHHUIO
NUTATENbHBIX PACTBOPOB JJIsl PACTEHUN ).

Kak  denmoBexk  moxker  MoauduuupoBaTh  pacTeHusi?  ['eHeTmueckoe
penaktupoBanue. COBpEeMEHHbIE  MOAXOABI W  JOCTWKEHUS  T'€HETUYECKOIro
penakTupoBaHus pacteHuil. [Ipaktuyeckas padora «I eHOMHbBIE HOXKHUIIBI

(MmonenupoBanue pabotel cuctembl CRISP-Cas).

7. Pacmumenvnasa npodykuus. (8 uacos)
Hanmzemubie u moa3zemMHbie opranbl pacteHuil. [loGer u BUIOM3MEHEHHBINH ToOeT
pactenuii. CriocoObl pa3MHOKEHHS PaCTEHUH.

[lonsiTie o0 KadecTBe TMPOAYKTOB TUTaHus. [IpoOiemMbl KOHKYpEHIIUH
OTEYECTBEHHBIX MPOJAYKTOB MUTAHUS C UMIIOPTHBIMH. JIOTHCTHKA JOCTAaBKH U CPEICTBA
COXpaHEHUs MPOAYKTOB muTaHusA. [IpakTudeckas pabota «lIpemenbHO HOMyCTUMBIE
konneHTparuu (I[1IK) 1 Meroasl KOHTpoOJss 0€30MacHOCTH PACTUTEIBHBIX IPOIYKTOB
TTUTAHWS.

Mukpo3seneHb: Mojae3HOCTh U TexHojorus. MccnenoBarensckas padorta «OeHka

KadyecTBa BbIpAIIEHHON MUKpO3eaeHn» (JIMOO CBOS, THOO U3 MarasuHa).

XUMHYECKHUIN aHAJIN3 MPOIYKLIHH. OcHOBBI CHEeKTPO(hOTOMETPHH.
[Totenmmometpus. Xpomartorpadus. [Ipaktuueckas pabora «MeToabl OIIEHKH KayecTBa
pPACTUTENBHONW TPOMYKIIUM: XPAaHEHHWE M COXPAHHOCTH MUTATEIBHBIX BEMIECTB» (IO
JIOCTYITHOMY 00OpPY/IOBaHHUIO).

UccnenoBarenbckass padbora «Ompexaenenne ButamuHa C MeTOIOM 00paTHOTO

TUTPOBAHUS B IJIOJIaX HA PA3HOM CpPOKe (Coco0e) XpaHEHUs .

Moayab «buorexnosorus» 7-8 kiaccnl (68 yacos)

1. Buomexnonozus (4 uaca)
[TonsTie OWOTEXHONOTHU. 3a4eM YEJIOBEKY OHOTEXHOJOTUM, B YeM HX

OpPEUMYIIECTBO  Nepel]  XUMHUYECKUM  CHUHTe30M.  OCHOBHBIE  OHOOOBEKTHI
OMOTEXHOJIOTMU: NPOMBIIUIEHHBIE MUKPOOPTaHU3MbI, KIETKM M TKAaHU pacTeHU,
KUBOTHBIX UM 4YeJOBeKa, OuokaTtanu3aropbl. [Ipaktuyeckas pabora «IIpumepsr

NPUMEHEHHUsI OMOJOTMYEeCKHX OOBEKTOB B TBOCH KU3HI.



Coipbe Uit OMOCHHTE3a U OIIEHKa €ro OMOJOoruueckod IeHHOCTH. OCHOBHBIE
UCTOYHUKM Yyriepoja, aszora, (ocdopa, MukposnemeHToB. lccienoBanne HOBBIX
MCTOYHUKOB CBHIPbs (BKJIFOYAsi BOIIPOCHI €r0 MpeABapUTeNIbHON 00paboTku), pa3paboTka
HOBBIX NUTATENbHBIX CPEJl, B TOM YHUCJE BKJIIOYAIOUIUX OMOCTUMYJISATOPHI U JIpyTUe
AJIIEMEHTHI YIIPABJICHUS U ONTUMHU3ALIMU MPOIIECCOB OMOCHUHTE3a. METO bl ONITUMU3AIUU
MUTATEIBHBIX CPE/I.

2. Muxpoouonozus (12 uacoe)

[lonoxeHue NTPOKAPUOTOB B CUCTEME oOpraHudyeckoro wmupa. CrTpoeHue
OaktepuanbHOU KieTku. Knaccudukamusa 6akrepuit. Mopdomorus 6akrepuit. IIpocteie
U CJIOXHBIE METOJAbl OKpamuBaHusi Oakrepuii. PDusnonorus OakTepuil: MUTAHUE,
JbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO € IOMEHOM Apxeu (3KCTpeMO(UIBbHOCTD,
0COOEHHOCTH CTpoeHHUsl kieTkH). JIaboparopHas pabota « DUKCHPOBAHHBIE MPENapATHI
Oaktepuii. Ompenenenue QGOpPMBI MPEIJIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIOJNIB3Ysl MpocTo Meton okpackw» JlaboparopHas pabora «OmpezneneHue Tuna
KJIETOYHOW CTEHKU METOJIOM OKpallvBaHuA 1o ['pamy» (IIpu HaJIM4uU PEaKTHBOB).

MosnouHokucnoe u couproBoe OpokeHue. DOTOTpodHBIE U XEMOTPO(HBIE
Oaktepun. KuHeTmueckoe  omucaHue — Ipolecca  pocTa  MHKPOOPTaHHU3MOB.
OKCNoHeHIMalbHass ~ Mojenb  pocra. KuHernka  rubenu  MHKPOOPraHU3MOB.
JlabopaTtopHas pabora «IIpurotoBiieHre MPUKU3HEHHBIX MPENAapaTOB MOJOYHOKUCIBIX
OaKTepHuiny.

[TaTorennsie 6akTepun. YymMHas majovka ¥ 4epHasi CMepTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Ucrtopust 60ps0bI ¢ OakTepuanbHbiMu nHbekmsaMu. JlabopaTopHas padora
«[ToceB cMmbIBa ¢ pyk Ha vamku [lerpu». Jlaboparopnas pabora «BeieneHue anucToit
KylIbTypel Oaktepuil. Merton pasBeneHuil. MeToa  HCTOIIAIOLIETO  IITPUXAy.
JlaGoparopHass pabora «Mopdonornueckass XapakTepUCTUKA BBIJCICHHON YHCTOM
KyJbTYpbI: XapaKTepUCTHUKA KOJOHUH, opMa OaKTepuil, TUIT KIIETOYHOU CTEHKIY.

Boiina 6eckoHeYHOCTH: aHTUOMOTUKM MPOTUB OakTepuil. MexaHU3MbI JIeWCTBUN
aHTUOMOTUKOB. MexKieTouHas KOMMYyHUKauus Oaktepuil. UyBCTBO KBOpyMa.
JlaGoparopHass pabora «CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha dallke 0e3 U C
noOaBieHusl aHTHOMOTHKOBY MccnemoBarensckas padora «Ilomck MHUKpOOpraHH3MOB
001a/1al01UX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue Oaxtepuil uyenoBekoM. KuHeTrmyeckoe omnucaHue OHOCHUHTE3a

IIPpOAYKTOB MHUKPOOPTaHHU3MaMMU. BaKTepI/II/I, KOTOPBIC MOI'YT pas3jlaraTb IIJIACTHUK.



HccnenoBarenbckast pabota «BrieneHue MOJIOYHOKUCITBIX OaKTEpHid, NCCIEAOBAHUE HX
AKTUBHOCTH.

Mukpoopranu3mMpl B~ arpoOMOTEXHOJOTHHU. VICKyCCTBEHHBIE  acCOITMAITUU
pactenuii ¢ Mukpoopranusmamu. HccienoBatenbckas pabora «Boeinenenue Oaktepuit

IIOJIE3HBIX I PACTCHUI.

3. Jykapuomuueckue opecanu3mvl 6 OUOMexHo102uu (niecHesvle cpuosl,
oposicxcu, 6ooopocau) (12 uacos)

[TnecHeBbie TPUOBI MPOAYLIEHTHI OMOJIOTHUECKH aKTUBHBIX BEILIECTB.
OOmiasi xapakTepuCTUKa JPOXOKeH caxapomuieToB. Mctopus wucnonb3oBaHUs

JIPOXOKEN B TPAAUIIMOHHON OMOTEXHOJOTUU. TeXHOIOrMY BUHOJEHS U XJIeOONeueHus,
CIeIMaIN3uPOBAHHBIE pachl Apoxoke. Mertabomm3Mm Apoxokeit. Peaknust ciupToBOTO
opoxxenusi. JlabopatopHast pabora «Iloacuer kieTok Apoxokei B kamepe ['opsieBay.
JlabopaTtopHas pabota «OOHapyx eHUE NPOAYKTOB CIIUPTOBOTO OPOKEHHUS: ITHUIOBOIO
crupTa W yIIeKucioro rasza». [logydeHne BTOPUYHBIX META0OJIMTOB B JPOXKIKAX.
Jpoxoku Kak mpoayteHTbl OuoToruus. [lonyuenue 1eneBbix OEIKOB B APOXIKAX.

OCc00EHHOCTH BEreTaTMBHOTO M MOJIOBOTO PAa3MHOMKEHUS Y JIPOXIKEH, 3HAUCHHE
U3Y4YEHUs] MHUTO3a M IUTOKMHE3a JIsi ONTUMM3AIMHU MPOIECCOB KYJIbTUBUPOBAHUS
JPOXKKEBBIX IMITAMMOB, TOHUMAHUS TTPUYHH ATOTEHHOCTH JAPOXOKEH M TprOOB, MTOUCKA
MUlIeHeH (QYHrUIuAOB W pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX  IPENapaToB.
Jlabopatopnass pabora «HaOmroneHne pa3sMHOKEHUS — JIPOXIKEBBIX  KIIETOK).
[Tpaktrueckas pabora «llomydenne TBopora um kKedupa Ha OCHOBE MOJOYHOKHUCIBIX
Oaktepuit». [lpakTuueckass padora «OCHOBHbIE BUIBI KBaca M HMX XapaKTEPUCTHKA»
«/Ipox’Ku M MOJIOYHOKHCIIBbIE OaKTepuu, MPUMEHSEMbIC IJIsi MPOM3BOJCTBA KBacay.
[Ipaktuueckass pabora «CpaBHUTEIBHBIA aHAIU3 PA3BUTUA APOAGKEH B a’dpOOHBIX U
aHa’pOOHBIX  ycnoBusix». [lpakTuueckas pabora «MeTolnbl OLIEHKHM CBOWMCTB
xye0onekapHbIX Apoxokeid. OCOOCHHOCTH MPUMEHEHHS MPECCOBAHHBIX, CYIICHBIX U
MHCTaHTHBIX Apoxckeity. MccnenoBatenbekas pabota «BnusHue (U3MKO-XUMUYECKHX
(GaKTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHMYECKOW Mpomykiuuu (KBac, kedup, ChIp, Xjied u
Tp.)».

Bogopocnun — mepcneKkTUBHBIN OOBEKT ISl MPOU3BOACTBA OENKa U YIJIEBOIOB.

buorexHonoruueckue MCTOAbI OYMCTKH TBCPALIX, JXUIAKHX OTXOJOB H r8,3006p213HI>IX



0TX0J10B Mpou3BOACTB. CTouHble BOABL. CXEMbl OYMCTKU. BHOQUIBTPHI, a’3POTEHKH,
METAaHTEHKH, OKCUTEHKH. AKTHBHBIM WJI W BXOJSIIME B HETO0 MHUKPOOPTaHU3MBI.
Hcnonp30BaHue BOIOPOCIIEN B OUUCTKE CTOUHBIX BOA. MccnenoBarensckas padboTta

«Bnusane ¢puznko-xumudeckux ¢gaktopoB Ha pocT Bogopociu (Chlorella vulgaris).

4. Hacneocmeennasn ungopmayus (8 uacos)
HacnenctBeHHOCTh U U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTraHHU3MOB.
N3menunBocTh. Buabsl u3MeHunBoCTh. I[lpakthueckas pabora «MoauduxkaimoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MarepuanbHbIi HOCUTEIb HACJIEACTBEHHOCTH U HW3MEHYMBOCTH.
HyxnennoBbie kucioThl. Jlokanu3aius reHeTUYeCKOro Matepuaiia B KieTke. JleneHnue
kierok. Pemmkammss JIHK. OcHoBHass jgormMa  MOJIEKYJISpHOM  OHOJIOTHH.
Tpanckpunius. Tpaucmsiusa. Mytaruu. [Ipaktudeckas padota «I'eH — HHCTPYKITUS 110
cOopke KieTku (Ha Oucepe uiau KOHCTpykTope)». [Ipaktuueckas padorta «MyTtamusi Ha
OyTepOposae (m000i1 0OBEKT M3 MpEeAbIAyleld paboThl, T/I€ U3MEHEHUE WHCTPYKIUH

MIPUBENIET K U3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)Y.

5. Bupyconozusa. (6 uacos)
[TonoxxeHue BUPYCOB B CUCTEME OpraHuueckoro Mupa. CTpyKTypa U XUMHUYECKUH

cocraB BupycoB. Kiaccudukanus supycoB. Pempomykuus BupycoB. I[Ipocmotp
JIOKyMEHTAJIBHOTO (UiIbMa O BUpycaXx.

Bupycsl - Bo30yautenu nHhekuuoHHbIX 00e3neld. OHkoBUpychl. bakrepuodaru:
CTpoeHue, cBoiCcTBa, npuMmeHeHue. [Ipaktuueckas pabora. «MeTon pas3BeaeHUN
[IpakTuyeckass pabora. «TurpoBanue OaktepuodaroBy». buojgoruueckue MeETOIbI

O00pBKOBI ¢ BUpyCaMU.

6. I'ennan unsicenepusn u ouomexHoozuu. (8 yacos)

OcHoBbI TeHHOU nHXXeHepuu. Bekropa. Crenuduueckue GepMeHTh OaKkTepuid.
[IpakTtrueckass paboTta «DHAOHYKJIEa3bl PECTPUKIMHU (paboTa ¢ HYKICOTHIHBIMU
MOCJIEA0BATEILHOCTAMH Ha OymMare)y.

broTtexHomorMM MPOAYKITMU OCIKOB B OaKTEpHAIBHBIX KYJIbTypaX. JloCTkeHus
TeHHOW WHXKEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cuctema aganTUBHOTO UMMYHHUTETa OAKTEpUil U apXeil.



[Tpaktnueckast pabora «l'ennbie HoxHULBI - CRISPR/Cas (MomenupoBanue Ha
Oymare)»

I'MO. Metoas! nonyuyenuss 'MO. Urpa-auckyccust «Beiurpail rpanT Ha co3JaHue
I'MO».

7. Buomexnonozuu 6 yxcueommuogoocmee (8 uacos)

JlomecTHKalMs OCHOBHBIE JOMAIIIHUE KMBOTHBIE; COBPEMEHHBIE HKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYIHOU TITKOJIBI
akamemuka bemseBa). Jluckyccus «JlomecTtukarusi, Bce M PacTeHUS U >KHUBOTHBIC,
KOTOpbIE JKUBYT PSIOM C YEJIOBEKOM MM OJOMAIIHUBAIOTCA? MOXKHO JIM CUUTATh
TapakaHa 0JIOMAaITHEHHBIM JKHBOTHBIM 7).

CoBpeMeHHbIE METOAbl B JKHBOTHOBOJICTBE: TPAHCIUIAHTAIUSI AMOPHOHOB,
XUMEpPHbIE  KUBOTHBIC, KJIOHUpoBaHue. [lpaktuueckas pabora  «Meroauka
KJIOHHPOBaHMs (MOJICIMPOBAaHKE Ha Oymare).

OcHoBHbIE 0O0JIC3HM JKUBOTHBIX U POJb TATOTC€HHBIX MHUKPOOPTaHHU3MOB U
Mapa3vuToB B pa3BUTHH 3a00JIE€BAHUI TOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax 00phObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me >KMBOTHBIX. [lomoxuTenpHOe
U T000YHOE (OTPHUIATEIHHOE) BO3JACHCTBUM AHTUOMOTHKOB HAa OPTraHW3M B XOJIE
JICYCHUs] JKUBOTHBIX; LIEIM W 3aJa4d BETEPUHAPUU. DHOTEXHOIOTHA KOPMOBBIX
npenaparoB. [Ipaktudeckas padota «CocTaBieHWE paldoOHA MHTAHHUS >KUBOTHOTO,
pacdeTr pacxolioB Ha cojaepkanue». HcciemoBarenbckasi pabora «OreHKa KadecTBa
MOJIOYHOM TTPOIYKIIANY.

8. Buomexnonozuu ¢ pacmenueeoocmee (10 uacos)
OcHoBHBIC MeToabl ceneknuu. [ uOpuamsanus. Popmel otOopa. OCHOBHBIC

HaIpaBJICHUS CEJICKIUU: YIyUIIEHUE YPOKAWHOCTU, YCTOWYMBOCTH K OMOTHYECKUM U
abuotndeckum (akropaM. Ilpaktuueckas padota «BripamuBaem ropox. Kak npoectu
CKPEITUBAHUE Yy TOPOXa.

OCHOBHBIE TIOAXOHbI CEJIEKUUH KM OHOTEXHOJOTMH KYJbTYPHBIX pACTEHUH,
['uOpuanzanus, otnaneHHas THUOpUAM3aLMA, HWCKYCCTBEHHbIH OTOOp, TeTepo3uc,
TpaHchopmallisi, MyTareHe3, reéHeTUYecKoe peaakTupoBanue). Mcropus cenekuuu B
Poccuu u mupe, uctopusi pa3BUTHSI BAXKHEUIIIUX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak genoBek MoxeT MoauduuupoBath pacteHus? ['eHHas MHXEHEpHs pacTEHUM:

Yto Takoe TIeHeTHYeCKas HHIXCHCPUA paCTCHHﬁ. TpaHCI‘CHHI)IC pacTCHUA. MGTO,ZIBI



nomydeHusi.  OOpazoBaHme  omyxoied y  pacTeHmil.  ArpoOakTepuanbHas
tpancopmarmst:  Ti-rmasmuabl.  [enst  T-JIHK. MonekynsipHo-reHeTHYECKHUE
MexaHu3Mbl TpaHchopmaiinu. ['enernueckoe pegaktupoBaHue. COBpeMEHHBIE MOAXO0/IbI
U JIOCTIDKEHHUSI TEHETHYECKOro peaakTHpoBaHHUs pacteHuil. IIpakTuueckas pabota
«I"eHOMHBIE HOXKHUIIBI (MoeupoBanue padotsl cuctembl CRISP-Cas).

EcTb nu sxu3Hb B mpobupke? bruoTexHonorus KyiabTypHBIX paCTCHHI.
UccnenoBarenbckass pabora «BblpammBanue pacteHudd B npoOupke (MOXKHO
BOCIIOJIB30BAThCA  PE3yJIbTATAMU IPEABIAYIIUX OSKCIHEPUMEHTOB IO COCTABJICHUIO

MUTATEIBHBIX PACTBOPOB JJII PACTECHUMN )».

Mopyab «MoseKyJIsipHble 0CHOBBI (PM3HOJIOTHH M (papMaKoJorun» 9 Kiacc
(68 yacoB)

1. @u3uonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHbIE QOpMBI
KHUCJIOPOJQA, X MOJTYyYCHUE, HEUTpaIU3alusl.

MakponieMeHThI: MPOILIEHT COAEpPKaHUS B OpraHU3Me, BBINOJHsAEMAast (QYHKIUS,
cojepkaHue B mpoaykrax nutaHus. Ca2+ - cBs3bIBaIOIIME OCJIKH, JIEMOHUPOBAHUE
KaJbLHsI, PETYJSIINAS YPOBHS KajbliMsl B OpPraHU3Me: TOPMOHBI o4eK. Mg — cTpoeHue
xJiopo(uia, ero aKkTUBAIMS COTHEYHON SHEPTUEH.

MUKposJIeMEeHTBI: B KAaKWX MOJIEKyJlaX COJAEpXaTcs, BBIMOJIHsAEMas (DYHKIMS,
COZEpP/KAHUE B NMPOAYKTaxX NMUTaHusA. [locneacTsust nepeao3supoBK MUKPOIJIEMEHTAMM.
Fe — ycBamBaemble THUNBI COCAWHEHUN Kene3a. [ eMONmpoTenHbl, TE€MOILIMAHUH,
uutoxpoMmbl. Cu — YCBOGHHME W TpaHCHOpPT Meau. benku, conaepxamue Menb.
[TaTonoruueckue cunapomel Menke u BunbcoHa, cBsi3aHHbBIE ¢ META00IM3MOM MEIH.

Toxkcuunbie 3meMmeHThl llepuoanyeckor cuctembl Il OpraHu3Ma. BiusiHue
HEJIOCTaTKa MaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabota  «KonuyecTBeHHass — OLIEHKAa  COJEp KaHUS
MHUKPOZJIEMEHTOB WJIM BUTAMUHOB B MUILEBBIX MTPOTYKTaX»

XKupsl. 3a0o0sieBaHMs YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMH KUPOBOIO0 OOMEHA.
Juncounuaemun.

VYrneBoapl. 3a0osieBaHMs YENIOBEKA, CBSI3aHHbIE C HAPYUICHUSMH YIIJIEBOJHOTO

obmena. CaxapHblii 1uaber.



benku. Crpoenue. 3aboneBaHUs ueJIOBEKa, CBS3aHHbIE C HAPYIICHUSMHU
oenkoBoro oOmeHa. dynkuuu OenkoB. depmentsl. Mexanusm nerictBusa. Kiacce
¢epmentatuBHbIXx peakuuil. Kodepmentsl. Ilpaktnueckoe 3anstue «KauecTBeHHBIE
peakuuu Ha OpraHudyeckue MoseKyibD». I[lpakTudeckoe 3ansTHE «/leHaTyparus
oenkoB» [IpakTuueckoe 3ansatue «/3yueHne akTHBHOCTH aMUJIa3bh».

Butamunsl xupopacTBopuMbIe, BojopacTBopuMbie. [IpeBpalieHue BUTaMUHOB B
aKTUBHbIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHOBHbIE THIIBI METAOONIMUECKUX peakuui. buosHepreTHueckue NpOIECCHI.
['muxomus. Hukn Kpebea. Lens nepenoca 31exTpoHoB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabanmu3m amuHokucnor. I'mtokoHeoreHe3. CHHTE3 yITIEBOAOB, OENKOB, KHUPOB.
Metabonutnyeckue 3aboneBanus. [lpaktuueckoe 3anaTne «PemeHue 3agad Ha
DHEPTEeTUYECKUN OOMEHY.

Knetka. [lonarue memOpansl. @yHkiun MeMOpaH. Buasl TpaHcmopra B KIETKY.
MemOpanHble opraHoujipl. 3aboieBaHMsI CBSI3aHHBIE C  HapyLIEHUEM padOThI
MEMOpaHHBIX OpraHeyl, OOJIe3HH HAKOIUICHHs. THIMBl KOHTAKTOB MEXAY KIIETKaMHU.
3HaueHUE MEXKKJIETOUHOM KOMMYHUKALMW JiA 30pOBbsA opraHusMa. llpakTtuueckoe
3aHsATUE «/lnamu3 (kieTouka Tpayoe)y.

SAnpo. VYpoBHM  YNakOBKM  XpoOMaTHMHA.  XPOMOCOMHBIE  TEPPUTOPHHU.

HemeMOpanHbie opranouibl.

2. Monekynapnaa ouonozus. (20 uacos)

OcHOBHBIE BEXH Pa3BUTHUSI MOJIEKYJIIPHON OMOIOTHH.

HyxnennoBsie kucioTel. OCHOBHBIE IPUHITUTIBI cTpoeHus. [IpakTuyeckas pabora
«Bwimenenne JIHK w3 Gamanay. Ilpaktmueckass pabora «Mogmens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpemnaparoB JIHK ¢ mnomomibio
cnekTpodoToMeTpu» (Mpy HATUYUN 000PYTOBAHUS).

Marpuunble cuHTe3bl. Pernmkaius — oCHOBa KJIE€TOYHOro neneHus. [IpuHuumnb
permkanuu. [Ipaktuyueckas pabora «PernnukaruBHas MalmHa (Urpa-IeMOHCTPAIUs ).
[Tpaktuueckas padota «I[1P (Mogenp ammmndukanys Ha Gymare).

Mytamuu. Uto Bei3biBaeT uaMeHeHnus B ctpoenuun JJHK. [Ipunuunel penapanuu.

Tpauckpunuus. [Ipaktuyeckas padora «Cuna mpoMoTopay.



I'enetnueckuit kop. Ilpaktuueckas padora «Pemenue 3amad Ha TeHETHUYECKUMN
kom» Tpancmsmus. [Ipaktuyeckas pabora «DonauHT OEIKOBY.

Opranuzanus reHoma BHPYCOB [IpOTHBOBUpPYCHBIE CpEICTBA, MEXAaHU3MBI HX
JEeUCTBUS.

Opranmzanuss ~ reHoma  Oaktepuii  AHTHOAKTepUaJIbHBIE npenaparsl.
HccnenoBatenbckas paborta «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OAKTepUii»

Opranuzanus reHoMa sykapuoT ['eHomHOe penaktupoBanue. IlpakTuueckast
pabota «PaboTta B coBpeMeHHBIX reHeTHueckux Oazax maHHbIX. [IpoBenenue In silico

aHaJInM3a MoCIeI0BATEIbHOCTEH T€HOB)).

3. @apmaxonocus (28 uwacos)
[Tonsatue o nexapcrBax. [IpUHIMIIBI MOJX0/4a K MOUCKY HOBBIX JIEKAPCTBEHHBIX

cpenctB. CkpuHUHT u ero MmeTofsl. MccnenoBaTtenbekas paboTta « IKCIEPUMEHTHI IO
OTIpEIeIICHNI0 TOKCUYHOCTH BEILIECTB HA apTEMUIUSIX Y.

[Tytu BBenenus JIC. @apmakoKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcachiBaHue
(abcopOumsi)  nexapctB.  OCHOBHBIE ~ MEXaHM3MBl  BCacblBaHHsA.  [paHCHoOpT
JIeKapCTBEHHBIX BemlecTB. ['eHbl u Oenku mepBoi (a3sl Omorpancopmarmu. Ilytu
BBIBEJICHHSI JICKAPCTB U3 OpraHu3Ma. DKCKpelus 1 dTUMHUHALUS. [ eHbl 1 OeTIKu BTOpOi
da3pl Ouotpanchopmanmu. GapmakonuHamuka. [ 1aBHOE U MOOOYHOE, PE30POTUBHOE H
MECTHOE, IPSIMOE, HEMPsAMOe U peIeKTOpHOE IeiicTBHE.

BI/II[BI BSaHMOI[efICTBHH JICKApCTB. CI/IHepFI/ISM U aHTAaroHusm IIpu COBMCCTHOM
HeﬁCTBHH JICKAPpCTBCHHLIX BCIICCTB, UX PASHOBUIAHOCTHU.

TpancmemMOpaHHBIN CUTHAMUHT. THUIBI KJIETOYHBIX pelenTopoB. MemOpaHHBIE:
MOHHBIE KaHaJbl, KaTaJIUTHYECKUE U COmpshKeHHbIe ¢ G-OenKkamu; BHYTPHUKIETOUHBIC:
UATOIJIA3MaTUYECKHE 151 AJICpHBIE. MexaHn3Mbl JUTaHA-PEeLEnTOPHOTO
B3auMoieicTBUs. CelNeKTUBHOCTh (M30MPATEbHOCTh) JEUCTBUS, CBS3b «XHUMHYECKas
CTPYKTypa — (hapMaKoIOrnyecKas akTUBHOCTh BEILIECTBY.

PapMaKOJIOrMYECKOM MOIYJSINUM CHHANTUYECKOW XOJIMHEPTHMYECKOM Iepeayu.
MonekyaspHbli  MEXaHM3M  JIeMCTBUS M (AapMaKOJIOTHYECKHE  CBOMCTBA
Mx011MHO0JI0KaTOPOB, raHrano0JI0KaTOPOB U Kypapenoao0HbIX CPEACTB.
dapmMaKkoJIOTUYECKass  PEeryJsilus  aKTUBHOCTH  AQJPEHEPrMYECKOro  CHHaICA.
AJpEHOMUMETHKH, aJPEHOOJIOKATOPhl, CUMIATONUTHKU. lIpakTuyeckas pabota

«BrnusiHKMe aipeHalMHa Ha CEP/ICUHbIC COKpAIllEHUs (IPOrpaMMHOE 00ECIICUEHNUE)».



MonekynspHasi (apMakoJIOTUs aHTHAJIEPTUYECKUX CPencTB. | HcTaMUHOBBIE
pEeLenTophl: THUIIBI, MOJIEKYJIsipHas opranuzanus. CTabuim3aTopsl MEMOpaH TYYHBIX
KJIETOK:  MOJICKYJSIpHBIA  MEXaHM3M  JIeUCTBUS, OCOOCHHOCTH  KJIMHHUYECKOTO
MPUMEHEHUSI, TOUKH MPUIIOKECHUS IEHCTBUSI HHTUOUTOPOB JTUIUIAHBIX MEAUATOPOB.

MexaHn3M AEUCTBHUS U IPUMEHEHHUE IPENAPaTOB, CTUMYIUPYIOLIUX IPOLECCHI
uMMyHuTeTa. DapMaxkoJIOTHYECKas XapaKTepUCTUKA WHTEPICHKUHOB: IIOJIYy4YEHUE,
MEXaHU3M JAeicTBUs, npuMeHeHue. OCHOBBI MAaTOGU3UOIOTHH OCTPO(}a30BOro OTBETA,
MeIuanus  BOCHaJeHUsA. MOJEKYJISApHBIA  MEXaHU3M  [POTHBOBOCIIAIIUTEIBHOTO
JEUCTBUS IITIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IIPOTUBOBOCHIAIIUTENBHBIX CPEJICTB.
[TpakTrueckas pabota «[ ucronoruueckue mpemnapaTbl UIMMYHHON CHCTEMBDY.

IloHATHE O HAapKO3€ M HAPKO3HBIX Ipernaparax. KieTouHbI U HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKast XapaKTEPUCTUKA OTAEJIBHBIX TIPYII HAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JACHCTBHUS Ha IEHTpalibHYIO cuctemy. IlpakTudeckas paboTa
«I'mecronornueckue npenapaTbl HEPBHOU CUCTEMBDY.

Oduznonorudeckui coH; ¢Ga3el cHa. Buapl Hapymenuin cHa [lonatue o
MEAMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (FMIMHOTHKAX).

MounekyspHble acnekTbl Homuuenuuu.  OnuatHele peuenTopbl, MX THIIBL.
OHKe(aJIMHbl U SHAOPPUHBI - SHJOTEHHBIE JINTAH/Abl ONIUATHBIX PELIENITOPOB.

AHTUIICUXOTHYECKOE JIEWCTBHE, BIMSHME Ha (YHKLUUIO SKCTpanupaMuaHON
CHUCTEMBI, SMOLIMOHAIBHYIO c(epy, pBOTHBIM LEHTP, apTepUaIbHOE TaBJICHHE, LICHTP
TEpMOpPETYIALUU. MOJIEKYISIpHbIE MEXAaHU3MBbI ACHUCTBHUS HEUPOJIENTUKOB, BIUSHHUE Ha
10(paMHHOBBIE, CEPOTOHUHOBBIE, aIPEHO- U THCTAMUHOBBIE PELIENITOPBI, UX JIEHCTBUE HA
KJIETOYHBIE MeMOpaHblI, Ha JEIIOHUPOBAHUE TKaHEBBIX MOHOAMUHOB.
[loTeHnMan3aBUCHUMbIE HATPUEBBIE KaHajibl KakK MMWIIEHHU JEHCTBHS MECTHBIX
aHecTeTUKOB. CriocoObl MHIMOMPOBAaHMS NMOTEHLUAN-3aBUCHUMBIX HATPHUEBBIX KaHAJIOB
MecTHbIMU aHecTeTukamu. [Ipaktuueckas padora «Kapra skcnpeccun 10paMHUHOBBIX U
CEpOTOHHMHOBBIX pELENTOpPOB B Mo3re Mblulei». IccnenoBarensckas pabota
«IloBenenuecknie TecThl Ha pbIOKkax Danio rario. Cetyio-TeMHasi Kamepay.
UccnenoBatenbckas padora «[loBenenueckue TecTsl Ha ppiOkax Danio rario. OTKpsITOE
nosie». MccnenoBarenbckas padorta «IloBeneHueckue TecTbl Ha pblOKax Danio rario.

CraiiHO€ OBEICHUEY.



Moayab «MoseKyJIsipHbIe OCHOBBI celeKIun» 9 kiaacc (68 yaca)
1. Monexynapunas éuonozus. (20 uacos)

OcHOBHBIE BEXH Pa3BUTHUSI MOJIEKYJISIPHON OUOIOTHH.

HyxnennoBsie kucinoTel. OCHOBHBIE IPUHITUTIBI cTpoeHus. [IpakTuueckas padbora
«Beigenenne JIHK w3 OGamana». IIpaktuyeckas pabora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Ompenenenue kadectBa mpemnapatoB JIHK ¢ momombio
criektpodoroMeTpury» (IIpU HATUIUU 000PYIOBAHUA).

MartpuuHnble cuHTE3bl. Perumkanus — OCHOBa KIJIETOYHOTO JAesieHus. lIpuHuummb
permkauuu. [Ipaktuyeckas pabora «PernnukaruBHas MalmHa (Urpa-1eMOHCTPAIUs ).
[IpakTuueckas padota «I1LP (Mmonens ammmmdukaius Ha Oymare)y.

Myrtanuu. YUto Bei3biBaeT n3meHeHus B ctpoenuun JJHK. [IpuHuunel penapanun.

Tpanckpunuus. [Ipaktuyeckas padora «Cuna mpoMoTopay.

I'enetnueckuit xkoxa. IlpakTudeckas paborta «PemieHue 3amad Ha TEeHETUYECKHUIH
kom» Tpancmsmus. [Ipaktudeckas pabora «DonIuHT OEIKOBY.

Opranuzanusi reHomMa BHPYCOB IIpOTMBOBHpYCHBIE CpPEIACTBA, MEXAHU3Mbl HUX
JIEUCTBHSL.

Opranuzanus reHoma OakTepwuit AHTHOaKTEepUaIbHBIC npenaparsl.
Hccnenosarenbckas padota «PacnpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranmsaius reHoma sykapuot ['enomHoe pemaktupoBanue. I[lpaktuueckas pabdota
«PaboTta B cOBpeMEHHBIX reHeTndeckux Oa3ax maHHbIX. [IpoBenenue In silico ananmsa

MOCJIEI0BATEIILHOCTEN TCHOBY.

2. Monekynapnuie ocnoswt cenemuxu (20 vacos)

IIpenmer renetuku. Kparkag wucropus  pa3BUTHS  IPEACTABICHUS O
HACJIECTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuth koTa. Uto takoe npusHak? [IyTe OT rena o
npuszHaka. Myramuu. Asmenu. ['eTepo3urotel M roMO3WroThl. JIOMHMHAHTHBIE H
peueccuBHble aimnenu. PoneBas wurpa  «Asenw». MccnenoBaTelbCKUA — IPOEKT
Myrtarennbie (GaKTOpBHI.

['enbl cTposiT opranu3M. BkiioueHne u BBIKIIOYEHHE OOJBIIOro Habopa T'eHOB.
Kak kieTku mnOHMMAIOT, Kakue TeHbl JOJKHBI paboTarth. PoneBas urpa «Cynp0a

KiIeTkn». ['eHbl-niepeximovarenu. [Ipaktnueckoe 3aganne « AITOPUTMBI IJIs1 KIIETOK.



JluckpeTHOE HacleqOBaHHE MPU3HAKOB. 3aKOHbI MeHAens: OJuH T€H - OJuH
npu3Hak. Cxema CKpeluBaHus. 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3ananue «EnuHooOpasue MepBOro MOKOJEHUs». 3aKOH paCIICIICHUsS
IpU3HaKa BO BTOPOM MokojeHuu. IIpaktuyeckoe 3ananue «PacuienieHne BO BTOPOM
nokojeHum». MccnenoBarenbCkuii MpoeKT «3akoHbl ['. MeHaens B 9KCIIEpUMEHTEY.

3akoHbl MeHJens: HECKOJBKO TE€HOB - HECKOJBKO TMpHU3HAKOB. Jurubpumnoe
ckpemnBanue. He3aBucumoe pacxoxzaeHue xpomocoM. IIpakthueckoe 3amanue
«Pemetka [lennera». CuernieHHOE Hacae10BaHUE.

BzaumopeiictBre reHOB. AjenbHOE U HealenbHoe. [Ipaktuueckoe 3anstue

«BzaumonenicTBus reHOB (MOIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nona. [Tonoseie xpoMocombl. Camiiel U caMku. BiusHue dakTopos
OKpy»Karomie cpeabl. XpOMOCOMHOE ompeneiaeHue mnoja. I[loJoBeie XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnegoBanue, cuerieHHoe ¢ mojgom». llpobGrema

JOTIOJTHUTENBHOU X-XpPOMOCOMBI Y KEHIINH. TPEeXBETHBIE KOIIKHU.

3. Monekynapusie ocnogwl ceyekyuu (28 yacoes)
I'enbl B nmonyisinusx: Benukoe paBHoBecue. [lomynsauusa. YacToTel BcTpedaeMoCcTr

npu3HaKa u ajuiens. YpaBHeHue Xapau-BaitaOepra. [Ipaktuueckoe 3amanue «HacToTb
ajiened, TeHOTUNOB H  (eHoTunoB». lcciemoBarenbCckuii MpoekT «AHanMU3
T€HETUYECKON CTPYKTYphI NOMyJISIUUK (Ha OCHOBE 3aKoHa Xapau-BaiiHbepra)y.

[Tomynsiy MEHSIIOTCS: YUCIEHHOCTb, MUTpalus ¥ BbIOOp cympyra. DakTopsl,
KOTOpbI€ BBIBOJAT TMOMYJSALMI0O U3 paBHOBecus Xapau-BaitnOepra. YuciaeHHOCTbH
nonynsiuu. PoneBas wurpa «3ddekr ocHoBarens». Pomeas wurpa «Oddekr
OyTbUIOUHOrO ropJbimka». Jpeld renoB. Myrtanuu. HecnydaitHoe CKpeliMBaHUeE.
N3omsaims.

[Tomynsi MEHSAIOTCA:  €CTECTBEHHBIH  OoTOOp.  MexaHusm  JIeHCTBUS
ecTecTBeHHOTo 0TOOpa. JIBmkynuii oToop. PoneBas urpa «EctecTBeHHBII 0TOOPY.

MonudukanronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoaupukarMoHHoM n3MeHunBocTH. MccnenoBarensckue paboTsl «MoaubukannoHHas
M3MEHYMBOCTb PACTEHUM B IIPEEIAX BAIIETO MECTA JKUTEIIbCTBAY.

H&CHCI{OB&HHC KOJIMYCCTBCHHLIX ITPHU3HAKOB. KonuuecTBeHHbBIE IIPHU3HAKH.

CpenoBas M3MEeHYMBOCTh Npu3Haka. Koadduiument nHacnexyemoctu mpusHaka. OTBer



Ha 0T60p. ITonck reHoB KOJIMYECTBEHHBIX ITPHU3HAKOB. OI[HOHYKJ'ICOTI/II[HBIG BapHUaHTbI

reHoB. JJHK-uwur. [TomHOreHOMHBIN aHAJIN3 aCCOLMALIUH.

«Omb» Haa reHomoM. [loctrenomuas spa. OOpaTHas reHeTuka. «OMHKCHBIEY
uccienosanus. [Iporeom, metabosiom. [IpakTuueckoe 3aanue « ArpoOHOMBDY.

JlomecTuKalys W IEHTPhl M'eHETHYECKOTO pazHooOpasus. Iloucku pacreHuit c
«XOpPOIIMMUY» TPU3HAKAMU ISl 4YejoBeKa. [IeHTpBl TeHEeTHYecKoro pa3zHooOpasus.
Hukonaii iBanoBuu Basunos. Cenekiusa. KomOuHanmonHass U TuOpugHasi CENEKITUS.
I'eteposuc. Ilpaktuueckoe 3amaHue «l'OomMoJlorMyYecKHe psAbl  HACIEACTBEHHOU
W3MEHUYUBOCTH.

CoxpaHHTh U U3YyYUTh T€HBI, YTOOBI MEHTH Oyayiee. Kak mpaBuiIbHO XpaHUTh
redbl. Koilekiuum  reHeTHYecKux  pecypcoB  pacteHuil. [lpaktukym  u/minm
UCCJIEIOBATENbCKUI MPOEKT «MeToapl KyJIbTUBUPOBAHUA 1N VItro IJii COXpaHEHUs
TEHETUYECKUX PECYPCOB PACTECHUN U 11 YCKOPEHHOW CEJEKIUM.

I'eneTnueckue wHeEeHTpBl B Hamed crpaHe. [Ae 3aHUMMANOTCA TI'E€HETUKOM |

TEHOMUKOM JIJISI HY XKl CEJIbCKOTO XO3SMCTBA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU

3aHATHSI B paMKax IIpOrpaMMbl HAIIPABJICHBI Ha obecrieueHue JOCTHIKXCHUA
IMKOJIbHUKaMH caeayrommx JNYHOCTHBIX, MCTAIIPpCAMCTHBIX " MNpSaAMCTHBIX

00pa3oBaTEIbHBIX PE3YJIHTATOB.
JIN4HOCTHBIE pe3yJbTaThl:

B cgepe epasxcoanckoeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JE€STEIbHOCTH MIPHU BBIOJHEHNN UCCIIEIOBAHUI U MMPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOIIOMOIIIH.

B cgepe nampuomuueckoco eocnumamnus: OTHOIIEHHE K OMOJIOTMM KaK K Ba)KHOM
COCTaBIIAIOUIEH KYJIbTYpbl, TOPJAOCTh 32 BKJIaJ POCCUMCKUX U COBETCKUX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKHU.

B cgepe oyxosno-npascmeenrnozo éocnumarnus: TOTOBHOCTh OLIEHMBATh NOBEJCHUE U
IIOCTYIIKM C IIO3UIMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTMYECKOW KYJIBTYPBI,
[IOHMMAaHWE 3HAYUMOCTH HPABCTBEHHOI'O ACIEKTA IEATEIIBHOCTU YEIIOBEKA B MEIULIMHE

1 OMOJIOTHH.
B cgepe scmemuueckoeo socnumanus: TOHUMaHue poiu OMOJIOTUN B (POPMUPOBAHUH
ACTETUYECKON KYJIbTYPhI TUIHOCTH.

B cgepe @usuueckoco e6ocnumanus, dopmuposanus Kyibmypbl 300p08bsi U
IMOYUOHATbHO2O OA20NOY4UsA; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBBIO U
yCTAaHOBKAa Ha 3JI0POBBIM 00pa3 KU3HU (370pOBOE MHUTaHUE, COOJIOJICHHE
TUTMEHUYECKUX TpPaBWJI U HOPM, COANTAaHCHUPOBAHHBIA PEXUM 3aHATUH MU OTIbIXA,
perymnspHas Guznyeckasi akTHBHOCTh); OCO3HAHUE TTOCIICICTBUN U HETPUSITHE BPETHBIX
NpUBbIYEK (YIOTpPEOJICHUE aJIKOToJIsl, HAPKOTUKOB, KypeHHE) U UHBIX (POpM Bpeaa s
(bU3UYECKOTO U TICUXWYECKOTO 3JI0POBBS; COOJIIOJCHUE TMpaBUJl 0€30MacHOCTH, B TOM
YHuCjie HaBbIKK O€30MAaCHOTO TIOBEACHHS B MPUPOJHON cpere; cHopMUpPOBaHHOCTH

HaBbIKa pedeKkcuu, yrpaBieHne COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoeco eocnumanus: akTUBHOE y4acTHUE B PEIICHUHU MPAKTUUYECKUX 3a/1a4
(B pamMKax CceMbH, IIKOJbI, TOPOJa, Kpas) OHOJOTHYECKOM M HKOJIOTHYECKOM
HAIPaBJICHHOCTH, WHTEPEC K MPAKTUYCCKOMY H3YYEHUIO MPOGecCHid, CBS3aHHBIX C

OHOJIOTHEN.

B cqbepe JKojlocudecKozo eocnumadus. OpUCHTAIUA Ha IIPHUMCHCHUC OMOJIOTHYECKUX

3HAHWW TpU peHieHWHM 3a7a4 B OOJACTU OKPYXKAIoIIeW Cpellbl; OCO3HAHHE



HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PELICHHs]; TOTOBHOCTh K YYaCTHIO B PAKTUYECKOM

ACATCIBbHOCTH AKOJIOTHUYECKOM HAIIpaBJICHHOCTHU.

B cgepe nonumanus yemnocmu Hayuno2co no3HaHus: OPUEHTALMs Ha
COBPEMEHHYIO CHCTEMY HAYYHBIX IPEACTABICHUH OO0 OCHOBHBIX OHOJIOIMYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBA3AX YEJIIOBEKAa C IMPUPOAHOM M COLMAIBHOU CPEHoW;
NOHMMAaHHE POJM OUOJIOrMYEcKOi Hayku B (JOPMUPOBAHWU HAYYHOTO MHPOBO33PEHHS,
pa3BUTHE HAYYHOW JHOOO3HATENBbHOCTH, MHTEpeca K OMOJIOTUYECKOW HayKe, HaBBIKOB
UCCIIE0BATEIBbCKOM 1€ TEIBHOCTH.

B cgepe aoanmayuu k uzmensowumca ycio8uam COYUaiIbHOU U NPUPOOHOU Cpeobl.
aJICKBaTHAs OLICHKA M3MEHSIOIIMXCS YCIIOBUI; IPUHITHE pellieHus (MHIUBUAYaIbHOE, B
TpyIIie) B W3MEHSAIONIMXCA YCIOBUSX Ha OCHOBAaHMM aHaiIW3a OHOJIOTHYECKOU
uH(popMalny; TUIAHUPOBAaHUE JCHUCTBUM B HOBOM CHUTyalldd Ha OCHOBAaHWHU 3HAHUM
OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanvruvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTNEUAMU:

ba3oBrle JJornyecKkue nenCTBUS:

* BBUIBISITH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OHOJIOTUYECKUX
00BEKTOB (SIBJICHUI);

* yCTaHaBJIMBATh CYIIECTBEHHBIH TMPHU3HAK KJIacCH(PUKAIMK OHOJIOTHYECKUX
00BEKTOB (SIBJICHHIA, TPOIIECCOB), OCHOBAHWS Jisi OOOOIICHWS W CpPaBHECHHS,

KPUTEPUHU TIPOBOAUMOTO aHAIIN3A,

* C yu€TOM MpEeUI0KEHHON OMOJIOTHYECKON 3a/1a4d BBISBISATH 3aKOHOMEPHOCTH U
OPOTUBOPEYMST B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSX; Npeaararhb

KPUTEPHU JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN W TPOTUBOPEUH;
* BBIABIATH JePUIIMTHI WHGOPMAIUM, JTAHHBIX, HEOOXOAMMBIX I PEIICHUS
IMOCTABJICHHOM 3aJa4H;

* BBISBIATh TNPUYUHHO-CIEACTBEHHBIE CBSI3M TMPU HU3YYCHUH OHOJOTUYECKUX
SIBJICHUM W TPOLECCOB; AENaTh BBIBOABI C MCIIOJIB30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOUEHUI TI0 aHaJIoTu, (OpMYIUPOBAThH
TUIIOTE3bI O B3aUMOCBS3SX;

*  CaMOCTOSITENIbHO BhIOMpaTh CHOco0 perieHus y4eOHOMl OMONIOrHuYecKol 3ajadu
(cpaBHUBaTh HECKOJBKO BapUAHTOB PEIICHMS, BRIOUPATh HanbOOJIee MOAXOAAITNN

C YU4E€TOM CAMOCTOSITENILHO BBIICJIICHHBIX KPUTEPUEB).

ba3oBbie HcCIeI0BATEILCKUE ACHCTBUS:

¢ HCIIOJIB30BAaTh BOITPOCHI KaK I/ICCJ'ICI[OBaTCJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA;



dbopMynupoBaTh BONPOCHL, (UKCHUPYIOIIME pPa3pblB  MEXKIYy pEalbHbIM U
KeJlaTeIbHBIM COCTOSIHUEM CUTYyalluH, 00BEKTa, U CAMOCTOSTEIBHO

yCTaHaBIUBATh NICKOMOE U IaHHOE;
dbopmupoBaTh  TMIOTE3y 00  HMCTHUHHOCTH  COOCTBEHHBIX  CYXKJICHHIA,
apryMEHTHUPOBATH CBOO TIO3UINIO, MHCHUE;

IMPOBOJUTE IIO CAMOCTOATCIIbHO COCTABJICHHOMY IINIaHY H&6JIIO,Z[€HI/IC, HECJIO0KHBIN
OMOJIOrNYECKH I 9KCIICPUMCHT, HeOO0JIBIIIOE HCCJICIOBAHUC II0 YCTAHOBJICHUIO

0COOEHHOCTeH Ouonornyeckoro o0beKTa (Impoiecca) u3yyeHus,
IPUYUHHO-CJIEICTBEHHBIX CBA3€M M 3aBUCHUMOCTEH OMOJOrMYECKHX OOBEKTOB
MEXy COOO0M;

OILICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHNIO, MOTYYCHHYIO B
X0J1e HaOIIOACHHS U SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (PpOopMyIMpoBaTh OO0OOIIEHUS W BBIBOJABI 10 pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIOJACHUS, HKCIEPUMEHTA, BIAJeTh MHCTPYMEHTAMHU OIICHKU

JIOCTOBEPHOCTH TOJTYYE€HHBIX BBIBOJOB U 000OIICHUI;

MIPOTHO3MPOBATH BO3MOXKHOE JajbHEHIIIEe Pa3BUTHE OMOJOTUYECKHUX MPOIECCOB
Y UX MOCJIEJICTBUS B @HAJIOTUYHBIX WUJIM CXOJHBIX CUTYAIIUSIX, @ TAK)XKE BBIJIBUTATh

IMPCAIIOJIOKCHHA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanumeii:

IPUMEHSATH Pa3InYHbIE METO/bl, HHCTPYMEHTHI M 3allPOCHI MIPHU MOUCKE U OTOOpE
Ouonornuyeckod HWHGOPMALMKM WM JAaHHBIX W3 MCTOYHHKOB C Yy4ETOM

MIPEIIOKCHHOM YIeOHON OMOIOTHUYECKON 3a/1a4H;

BBIOMpATh,  aHAJIM3UPOBATh, CUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
OMOJIOTUYECKYIO HH(POPMALIUIO PA3IMYHBIX BUJIOB U (DOPM MPECTABICHUS;
HaXOJUTh CXOAHBIE apTYMEHTHI (MOITBEPKIAOIIUE UIIK OMPOBEPTraIOIINE OJHY U
Ty K€ UJIEI0, BEPCUIO) B PA3IUYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpEACTaBICHUS UHPOPMALIUU
U WUIIOCTPUPOBATH pEIlIaeMble 337a4d HECIOXHBIMH CXEMaMH, JUarpaMmamu,

WHOM TpauKOi U X KOMOMHAIUSAMU;
OLICHWBAaTh HAA&KHOCTh  OMOJOTHYECKOW HMH(OpPMAIMH TI0  KPHUTEPHSM,
PEIJIOKEHHBIM YUUTEIIEM WU COPMYITHPOBAHHBIM CaMOCTOSITEIILHO;

3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTHIECKYIO HH(OPMAITHIO.



B cghepe osnaoenus ynueepcanouvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeLlCTMEUAMU

OOmienue:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXKJEHHUS, BbIpaXkaThb SMOIMU B IPOILECCE
BBINOJIHEHMSI IPAKTUYECKUX U JIaDOpaTOPHBIX padoT;

BbIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

PaCIIO3HABATH HeBep6aJIBHBIe CpeaACTBa 06H_ICHI/I}I, IIOHUMAaTb 3HA4YCHHC
COOMaJIbHBIX 3HAKOB, 3HATb MW PpacClO3HaBaTb IIPECAIIOCHIIKA KOH(bJ'II/IKTHI)IX

CUTYalMii ¥ CMATYaTh KOH(DIUKTHI, BECTU IIEPErOBOPHI;
NOHMMATh HAMEpPEHUsl JPYruX, TMPOSBIATh YBAKUTEIHHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOM Gopme PopMyIHpOBaTh CBOH BO3PAKECHHUS;

B XO/I€ AMaJIoTa W/WIA JUCKYCCHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOi
OMOJIOTUYECKOW TeMbl M BBICKA3bIBaThb UJECH, HAIEJICHHbIE Ha pEIICHUE

OMOJIOTHYECKOM 3a7a4M U MOJIIepKaHne OaroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXJICHUS C CYXICHHUSMHU JPYTUX YYACTHUKOB JHANOra,
0OHapyKUBaTh PA3THUUS U CXOJICTBO MO3UIIUN;

MyOJIMYHO TIPEACTABIIATh PE3YNBTATHl BBITIOJHEHHOTO OWOJIOTHYSCKOTO OITbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENbHO BbIOUpaTh (hopMaT BBICTYIUIEHHUS C YUYETOM 3a7a4 MPE3CHTALNU
U OCOOEHHOCTEW ayAUTOPUU M B COOTBETCTBUM C HUM COCTaBIISATH YCTHBIE U

IMUCbMCHHLBIC TCKCThBI C UCITIOJIb30BAHUEM HUIIFOCTPATUBHBIX MAaTCPpHUAJIOB.

CoBMecCTHAs IeITEIbHOCTD (COTPYIHHYECTBO):

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIWBHUIYaJIbHOU
paboThl TP PEUIEHUH KOHKPETHOW OMOJIOTMYECKOW MpoOJIeMbl, 00OCHOBBIBATH
HEOOXOAMMOCTh MMPUMEHEHHS TPYIIOBBIX (YOPM B3aUMOJICHCTBUS MPH PEUICHUN
MOCTaBJICHHOU y4eOHOM 3a/1au;

IPUHUMATH LI€Jb COBMECTHOM €ATEIbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS I10
e€ JIOCTHMKEHHUIO: paclpesessiTh POoJM, JOroBapUBaThcs, 0OCYXAaTh IpolecC U

pe3yNbTaT COBMECTHOM paboTHI,
yMeThb 0000IIaTh MHCHHS HECKOJbKHX JIIOJCH, MpPOSBIATh T'OTOBHOCTH
PYKOBOJIUTh, BBITIOJHATE TOPYUYCHUS, TOAUNHSATHCS,

IJIAHUPOBATh OPTAaHU3AIMIO COBMECTHOM pPaOOTHI, OMPENEsITh CBOIO POJib (C
y4€TOM NPEANOUYTEHH M BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacnpenenaTh 3ada4d MEXKIy WICHaMH KOMaHIbI, Y9acTBOBAaTh B TPYMIOBBIX
dopmax paboTsl (00CykaCHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIC);



BBITIOJIHATh CBOIO YacTh padOTHI, MOCTUTATh KA4eCTBEHHOTO pE3yJbTara IIo
CBOEMY HAIIPABJICHUIO U KOOPAWHUPOBATH CBOW JIEUCTBUS C APYTMMH YJIECHAMU
KOMAaH/IbI,

OLICHMBATh KA4yeCTBO CBOEr0 BKJIaga B OOMMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO  C(OPMYJTUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBUS;
CPaBHUBATH PE3YJIBTATHI C UCXOJHOM 3a/1a4eil U BKJIAJ KaKJIOTO 4JIEHAa KOMaH/bI
B JIOCTMXKEHUE PEe3yJbTaTOB, Pa3lesiTh CPepy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTB K MPEAOCTABIECHUIO OTYETA MEPE] TPYIIION;

OBJAJAECTh CHUCTEMOM YHHBEPCAIbHBIX KOMMYHMKATHBHBIX JEHCTBUHM, KOTOpas
oOecrieunBaeT CHOPMUPOBAHHOCTh COLMATIBHBIX HABBIKOB U 3MOIMOHAIBLHOTO

HHTCIIJICKTAa IKOJIbHUKOB.

B cghepe o6naoenus ynugepcanoHvimu yueOHbiMU pecyisimUSHbIMU OetCMEUAMIU.:

CaMOODFaHI/ISaHI/Iﬂl

BBISIBIIAITH TIPOOJIEMBI JJISI PEIICHHS B JKU3HEHHBIX M YYEOHBIX CHUTyaIlusix,
UCIIOJIB3Ys OMOJIOTUYECKUE 3HAHUS,

OpPUEHTHUPOBATHCA B PA3JIMYHBIX  MOJXOJAX  HIPUHATUS  PEIICHH
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUN IPYIIoN);

CaMOCTOSITENIFHO COCTAaBJISITh aJTOPUTM pEIICHHUS 3aJadd (MM €ro 4acTh),
BBIOMpaTh CIIOCOO pelleHus ydyeOHOW OWOJOrHYecKkor 3agadu ¢ y4E€ToM
MMCIOIIMNXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeyiaracMbie BAPUAHTHI PEIICHU;

COCTaBJATh IUIAH JAEeWCTBUM (IUIaH pealu3allid HaMEYEHHOI'O aJropuTMa
penieHus), KOpPEKTUPOBaTh MNPEIJIOKEHHBIA AJITOPUTM C YYETOM MOJIYHYECHHS

HOBBIX OMOJIOTUYECKHUX 3HAHUI 00 N3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb (pediekcus):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHBALIUH U PEQIIEKCHH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IIaH €€ U3MEHEHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh ITPH
pelieHnn y4eOHOM OMOJIOTMYECKOM 3ajayd, aJanTUpPOBaTh pEIIEHUE K

MCHAIOIMUMCA O6CTO$ITCJ'IBCTB3M;

OOBSICHATh NPUUMHBI JTOCTHXKEHUS (HEJOCTUKEHUSI) pE3yIbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY, YMETh HAaXOJIWUTh IO3UTHBHOE B
IIPOU3OILEAIIEH CUTYALUH;



®* BHOCUTb KOPPEKTHUBbBI B JACATCIBHOCTL Ha OCHOBEC HOBLIX 06CTO$IT€JIBCTB,
N3MCHHUBIINXCS CHTyaHHﬁ, YCTAaHOBJICHHBIX OIIII/I6OK, BO3HUKIINX pr,Z[HOCTCI\/’I;

¢ OLCHHUBATb COOTBCTCTBHUC PE3yJibTaTa LNCIIN U YCIIOBHAM.

3MOHHOH3HBHBIﬁ HHTCJJICKT.

¢ pasian4dyaTrb, HA3bIBATb W YIIPABJIATH COOCTBEHHBIMU OMOIIUSIMHU U OMOLHUAMHU
TIPYTHX;
® BBISBJISITH U aHaHI/IBI/IpOBaTB HpI/I‘—II/IHI)I 3MOHI/If/'I;

* CTaBHUTL Ce0S Ha MECTO APYyroro 4cJiIOBCKa, IOHUMATb MOTUBBI M HAMCPCHUA

ApyTroro;

* PperynmpoBath CIOCOO BBIPAXKEHHS SMOLIUH.

* Ilpunsrue cedst u qpyrux;

* OCO3HAaHHO OTHOCHUTHCS K JPYrOMY YEJIOBEKY, €T0 MHEHHUIO;

* MpU3HABaTh CBOE MPaBO Ha OMIMOKY U TaKoe K€ MPaBo JIPYroro;
* OTKPBITOCTH ce0e U IPYTuM;

* 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOW YHUBEPCAIbHBIX yU€OHBIX PETYISATUBHBIX IEUCTBHI, KOTOpas
oOecrnieunBaeT (HPOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPECHHSIS
MO3ULIMS JIMYHOCTH), W YKU3HEHHBIX HABBIKOB JIMYHOCTH (yIMpaBiieHUs cOOOi,
CaMOJMCLMIUIMHBI, YCTOMYUBOTO TIOBEICHHUS).

IIpenmeTHbIe pe3yJibTaThl OCBOCHUS NPOrpaMMbl B
MO3HaBaTeNbHON (MHTEICKTyaIbHOI) cepe:
— MPUOOPETEHHE OMBITa MCIOJIH30BAHUS METOJ0B OMOJIOTMYECKON HAYKH C IIEIIbIO
U3y4eHUs OMOJOTMYECKUX OOBEKTOB, SBJIICHUN U MPOIECCOB: HAOIOJCHHE, OMMCAaHUE,
MPOBEJICHUE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB M 3KCHEPHUMEHTOB, B TOM YHCIE C

UCIIOJIb30BAHMEM  aHAJOrOBBIX W LU(QPOBBIX  OHOJOTHYECKHX MPUOOPOB |

WHCTPYMEHTOB;

— ¢GopMUPOBaHNE YMEHHUS WHTETPUPOBATH OMOJOTHYECKUE 3HAHUS CO 3HAHUSAMU U3
JIPYTrux y4eOHBIX TpeaMeToB ((U3UKH, XUMHH, reorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1)

— (¢opMUpOBaHHE YMEHHUH pemiaTh y4eOHbIE 3aaud OHOJIOTUYECKOTO COJCpIKAHUS,
BBISIBJISITh ~ NMPUYMHHO-CJICIICTBEHHBIE  CBSI3M,  MPOBOJUTH  KA4YeCTBEHHBIE |

KOJIMYCCTBCHHLIC pACUCThI, ACJIaTh BEIBOALI HA OCHOBAHUU IMOJIYUYCHHBIX PC3YJIbTATOB,



— (opmupoBaHHE YMEHHUS IUIAHUPOBATh Y4eOHOE HCCIIEOBAHHE HIIM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU Leiu: GOopMyIupOoBaTh MPoOIeMy, TUIIOTE3Y U CTaBUTh
3a/la4ll UCCJIEeIOBAaHMs, BBHIOMpATh aJ€KBAaTHO IOCTABJICHHOW II€JIM METOJbI, JAENaTh

BBIBOJBI 110 pE3yJibTaTaM HMCCIICIOBAHUA NN HpOGKTHOI;'I ACATCIIBHOCTH,

- QopmMupoBaHWE  WHTEpeca K  yIrIOyOJeHWI0  OHMONOTHYECKUX  3HAHHM
(npennpoduiibHas MOATOTOBKA U MpodecCuoHaIbHAs OPUEHTAIINS) U BEIOOPY OMOJIOTHHU

KaK IpOo(HIBHOTO MpeAMETa Ha CTYIIEHH CPEIHErO MOJHOT0 00pa3oBaHus it Oyayuiei
npoecCUOHaNbHON NIeSITEIbHOCTH, B 00JacTH OHOJIOTMHM, MEIUIMHBI, SKOJOTHUH,

IICUXOJIOTUH, BCTCPUHAPHUH, CCIILCKOTO XOBHﬁCTBa;

— BJAQJICHHE HaBbIKaMH paboThl ¢ wuHMOpMaIMeld ecTeCTBEHHO-HAYYHOTO
coJiepkaHusl, MPEACTaBICHHOW B pa3Hoil ¢opme (B BHUAE TEKCTA, TAOIUYHBIX JaHHBIX,
cxeMm, TIpaduKoB, JuarpamMMm, MoOAeNeld, H300paKeHU), KPUTUYECKOrO aHaiIu3a

I/IH(I)OpMaHI/II/I N OLICHKH €€ JOCTOBCPHOCTH,

— YMEHHUE MHTETPHUPOBATh OMOJOTUYECCKHE 3HAHMS CO 3HAHWSAMH JPYTHX y4eOHBIX
NPEMETOB; UHTEPEC K YrIyOJICHHI0 OMOJIOTHMYSCKUX 3HAHUN M BBIOOPY OHMOJIOTMH Kak
nporIIBHOTO TIpeIMeTa Ha YPOBHE CpPEAHETOo o0Iero ooOpa3oBaHUs miisi Oymymei
po(heCCHOHAILHOW JISATEIPHOCTH B 00JacTH OWOJIOTHH, MEAMIIMHBI, 3KOJIOTHH,
BETCPUHAPUHU, CEIBCKOTO XO3MHCTBA, MHUINEBOM IMPOMBIIUICHHOCTH, MCUXOJIOTHH,
UCKYCCTBa, CIIOPTa - KIMETh YETKUE MPEICTABICHUS O MaTCPUATHCTUICCKON CYITHOCTH
TCHOMOB JKMBBIX OPT'aHU3MOB M PETYJISINIO HX PAOOTHI;

— 3HAHUE OCHOBHBIX (PAKTOPOB OKPY>KAIOIIEW Cpelibl, BIUSIOIIUX HA PA3BUTHUE U

CYILIECTBOBaHHE KUBBIX OPraHU3MOB, aJaNTallii K (pakTopam OKpy>Karole Cpebl;

— 3HaHHUC OCHOBHBIX ITIOAXOA0OB 6I/IOTCXHOJ'IOFI/II/I, HCIIOJIB30BaHHUA €€ I[OCTI/DKGHI/Iﬁ B

COBPEMEHHOM KU3HU YE€JIOBEKa, OCOOEHHOCTH HCIOJIb30BAHUS HKUBBIX OPTaHU3MOB IS
MPOU3BOJICTBEHHBIX HYX]| YEJIOBEKA;

— 3HAHWE OCHOBHBIX TMOJIXO0JIOB CEJICKIINN U OMOTEXHOJOTUN KYJIBTYPHBIX PACTCHUH,
XapaKTEepU30BaTh  IEHETUYECKU  MOJIU(DUIIMPOBAHHBIE  PACTEHUs, ONEPUPOBATH
NOHATUSMHU, TUOpUAM3aLMs, OTAAJICHHAas TUOpUIM3AlMs, MCKYCCTBEHHBIM OTOOp,
reTepo3ucC, TpaHCPopMaIlHsl, MyTareHe3, FTeHETUYECKOe PeIaKTUPOBAHHUE;

— T[OHMMaHHE MOJIEKYJSIPHBIX MEXaHHW3MOB pealu3aliyd  HacIeACTBEHHOM
uHhopMaluu W  yMEHUE CBOOOJHO  OMEPUPOBATH  OCHOBHBIMU  TIOHSITHSIMHU
MOJICKYJISIpHOM OHOJIOTMM M €€ COBPEMEHHBIX HalpaBJICHUH — TEHOMUKH,

METareHOMHUKHU, MPOTEOMUKH;



— 3HAHWE OCHOBHBIX 3a00JICBaHHMI YEIOBEKA, MEXaHU3MOB WX Pa3BHUTHS, CIIOCO0AX
UX JUArHOCTUKU M JICUCHUS;

— ¢dopMUpOBaHHUE YMEHHUS HCIIOJIb30BaTh MOHATUMHBIM armapaTt U CUMBOJUYECKUI
A3bIK T€HETHKHU, TPAMOTHOE IPHUMEHECHUE HAYYHBIX TEPMHUHOB, IOHATHH, TEOPHUIA,
3aKOHOB I OOBSACHEHHS HAOJIOJAaEMBIX OHMOJIOTMYECKUX OOBEKTOB, SBICHUHA H
MPOIIECCOB, TIO3BOJISIIONINX 3aJI0KHUTh (PYHIAMEHT HAy4YHOTO MHUPOBO33peHUs. B
IIEHHOCTHO-OPUEHTAIMOHHOM cepe:

— 3HaHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHH MOJICKYISIpHOM OHOJIOTHU

MO3BOJISIET YCNEIIHO pelaTh Takue 37000HEBHbIE MPOOJEMBI, KakK OXpaHa

OKPY)KaIOIIICﬁ Cpeabl, COXpaHCHHUEC 3A0POBbs YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC

OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE U PACTEHUS MPUCIIOCAOIUBAIOTCH» (IBOJTIOIUOHHAS
KoJI0THs) 5-6 Kiaccnl (34 yaca)

Tembl OCHOBHOE CO/iepKAHUE JlesiTebHOCTD
KOJbHIUKOB
1. MbI ucciaexyem CBolicTBa U CTPOCHHE KUBBIX HccnenoBarensckue
KABLIE 06LEKTEI OpraHu3MOB (CTpOeHHUE KJIETKH). | paboThl «Bce mu (CUHMIIBI,
Bun, oco6p — opranusm kak Oenku, Oepe3bl W T.J.)
(6) enHas cuctemMa. Aantaiuu OJINHAKOBBIE?
(mpucnocobmnenust). [Tonsitue dOoTOKBECTY.
rOMEOCTa3a *KUBOro opranuszma. | [Ipaktuueckas pabota
CrocoObl ero nojajiep KkaHusl. «CocraBmnsieMm KHUTY
Orpannuenus MOP(OIOTNUYECKUX | pEKOPJIOB ~ PACTCHUN  H

¥ (PU3HOJIOTHYECKUX AT TaIHi.
[ToueMy opraHu3Mbl He
CTAHOBSITCSI OECKOHEYHO
OOJIBIIIMMH, MaJIEHEKUMH,
BCESITHBIM.

JKUBOTHBIX HAIICTO Kpas».

2. Bausinue
OKPYXKAKOLIEH Cpeabl
HA KMBbIe

opranu3msl (12 4)

DaKTOpbI OKPYKAKOIIEU CpeIbl
(abmoTHueckre, ONOTHICCKHE,
aHTpornorenssie). [Ipumepsr
abmoTH4eCcKux (PaKTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIUSIHUE HA )KU3HEEATEIbHOCTD
YKUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJICHUSI )KUBBIX
OPraHu3MOB K aOMOTUYECKUM
daktopam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temrieparypa,
BJIQYKHOCTH U CBET.

[IpakTrueckoe 3aHsTHE
«BeT u Temno» (KyOuku
JbJia B3BECUTh, MOJIOKUTh
B yamku [letpu Ha
pa3HOLBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[TpakTHyeckoe 3aHaTHe
«YT0 pacTBOpsieTCs B
BOJE» (IKCIIEPUMEHT
«Kuaxuit 1om»).
[IpakTrueckoe 3aHsTHE
«duddys3us BemiecTs B
BOZE (PacCTBOPHI)»,
«/IBr>xeHne pacTBOPOB IO

LBETKY».

[TpakTHueckoe 3aHITHE
«JIeng nmnaBaeT B BOJIC
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTHueckoe 3aHsITHE




«Jlen mpum 3amep3anun




pacmmpseTcs
(pa3pylilieHre KaMHs
(mouBooOpazoBaHue),
3aMep3aHUE KIIETOK).
[IpakTHueckoe 3aHsTue
«ly6a» (xkyOuku apaa
3aBEPHYTH B Pa3HbIU
MaTepual, B3BECUTD).
[IpakTHueckoe 3aHsTue
«IIurmMeHTb (MOXKHO
pa3enuTh HAa BaTMaHe
KpacuTeIn U3
(daomacTepoB».
[IpakTueckoe 3aHsATHE
«Kaxk )KMBOTHBIEC TJIABAIOT
B BOJIe» (DKCIEPUMEHT C
MTUTIETKOM).
Hccenenosarenbckue
pabotsl «BnusiHue cBeTa
(Tema, BIaXXHOCTH,
COCTaBa MOYBbI) Ha
pacTeHUs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCIIOBUSIX» (HAa JTOCTYITHOM
Marepuare).

3. BzaumonaeiicTrBud
’KMBBIX OPTaHNU3MOB

(44)

buotnueckue GpaxTopsi.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHUI0BBIX
B3aMMOOTHOLIEHU .

KosBontonus (XMIHUK-KEPTBA;
Mapa3UT-X0351MH) DBOJIIOIHUS
CTpateruil J0ObIBAaHUS MHUIIIH.

CoumanbHOCTh. BuabIBCEIICHIIBI.
[lepeueHpb pacTeHUBpPEAUTENEN.

HccnenoBaTenbckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIA
(KOpMYIIIKH JUTSI ITTHIL, JUTSI
TOPOJICKUX HJIA CEIThCKUX
JKUBOTHBIX ). BeOkamepni».
Hccnenosarenbckas
pabota
«Pacmpoctpanenue
BUJIOB-CHHAHTPOIIOB B
Halllel MECTHOCTH




4. Yes10BEK B KU3HU
pacTeHuu u

JKMBOTHBIX? (6 1)

AHTpoOmnoreHHsie (HakTopshl.
[IpaBaa 1, 4TO NEPBOOBITHBIE
JIFOJ KWJIA B TADMOHHH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUbI, KAK 3TO
nenath. KyneTypHble pacTeHus u
ux aukue npeaku. [louemy
BAYKHO MX COXPAHSATb.
Pa3znooOpazue KynbTypHBIX
pAaCTEeHUU U UX 3HAYCHUE B
KU3HU yesoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHsieMbI€ TEPPUTOPHUH,
3anoBeHUKHU Poccuum u mupa.

[IpakTuyeckas pabota
«Pa3nooOpaszue
KyJIBTYPHBIX PACTCHUH B
BaIlIeM PETHOHEY.
HccnenoBatenbckas
pabora «Bnusiaue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PacTEHUil B
ropoie/HaceIeHHOM
IIYHKTE).
DKCKypcHs/TIpaKTHYECKast

pabota «OOIIT B Bammem
pEeruoHe — yHUKaJIbHbIe
00BEKTHI IPUPOABDY.

5. DxoJornueckue
HUIHU (6 9)

buocdepa — ogHa U3 BaKHEHUIINX
o6omouek 3emmu. Uto Takoe
«OKOJIOTUYECKHE HUIIN» U KaK
OHU (POopMUPYIOTCS?
dopmupoBaHuE 3HAHUU 110
Oropa3zHo00pa3nIo KU3HEHHBIX
dbopm, TOBEICHIECKUX
MPUCTIOCOOJICHH,

Mo U (UKAIIMOHHAS
W3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
COOOIIIECTBA U UX THIIEL.
Pa3Butne u cMeHbl
pPaCTUTENIBHBIX COOOIIECTR.

UccnenoBarenbckue
paboThl «IKOJIOTUYECKHE
HUIIIA BOKPYT T€OS —
onucanue (HakTopoB
OKPYXaroLEH Cpeabh.
Hccenenosarenbckue
paboThI

«DeHosIornuecKmue

HaOIIOIEHUY .

Moayiab «OCHOBBI pACTEHHEBOACTBA» 7-8 Kiacchl (68 yacos)

Tembl

OcHOBHOE coJiep:KaHue

JlesiTeJIbHOCTD

INKOJIbBHUKOB




Tema 1. BBenenue B

PaCTEeHHEBOICTBO
(2 9)

UYro-Takoe paCTEHUEBOICTBO:
OCHOBHBIE (DaKTOPHI
BBIpAIIUBAaHUS PACTEHUI.
Hcropus pazButus
arpOXUMHUYECKUX 3HaHUN

(pa6otsr M.B. JlIomonocoga, 1O.

JInbuxa, byccenro, B.B.
Hokyuaesa, K.A. Tumupssena,
IT.A. Kocteiuena, /I.H.

[TpakTrueckas pabota
«bouka JIubuxay.

[IpsiHuIHUKOBA U Op.).

Tema 2.
ArpoTexHu4ecKui

IKCHepumMeHT (6 4)

[IpaBuia mocTaHOBKH
arpo3KCIIEpUMEHTOB.

[TocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMHu. B100p TeMBlI,
COCTaBJICHUE TUIIOTE3BI, LICJIH U
3aJ1a4y 3KCIEPUMEHTA 110
BBIPAL[MBAHUIO PACTCHHUU B
KOHTPOJIMPYEMOU Cpee.
KoHTposu, noBTOpHOCTH,
IPOBEICHHUE IKCIIEPUMEHTA.
[InanupoBaHue dKCIEPUMEHTA.
OneHka pe3ynbTaToB
skcriepuMmenTa. OCBOEHHE
TE€XHOJIOTHUH KPYTJIOTOJUYHOTO
BBIPAILIBAHUS CAIIATOB U
MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIOBHSX.

HccnenoBatenbckas
paboTta «DakTopsl,
BIIHSFOIIIME HA
popacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[TpakTrueckas pabota
«CO0p yCTaHOBKH ISl
BBIpAIMBAaHUs PACTEHUH B
KOHTPOJIMPYEMBIX
YCIIOBHSIX.




Tema 3. Poasb
XHMHYECKUX
7JIEMEHTOB B

NUTAHUU PACTCHUI
(20 v)

Bopna. PactBop. BeiTsikka.
AHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xuMuueckux
AJIEMEHTOB B MUTAHUU PACTCHUII.
[TonyuyeHne nUTaTEIBHBIX
BEILIECTB PACTEHUSMH.

Y n06penus: opraHu4ecKue,
MUHEpAJIbHbIE,
MUKpOOHOJIoruyecKue. Turbl
NATAaHUS pacTeHui. Bo3aymHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHUM. TpaHCropT
MUATATEJIbHBIX BEILIECTB
pAaCTEHUN: BOCXOISIIUN 1
HUCXOJAINN TOK. BaxkHenmme
KaJluiiHbIe, PocPOopHBIE U
a30THBIE YAOOpEHUs, UX
cBoiicTa. [IpocTeie u crnoxHbIe
yaoOpeHus.

Poct u pa3zButue pacreHuil:
ATanbl OHTOreHe3a, (PaKTopHI,
BJIMSIFOIIME HA POCT PACTCHUU:
CBET, 'yCTOTa MOCA/I0K, MUTaHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUs

[TpakTrueckas pabota
«CxeMbl MUTATETbHBIX
pactBopos. Pacuer no3
ya00peHuit st
IIUTATENbHBIX PACTBOPOBY.
[TpakTnueckas padbota
«IIpaBwiia cMeIMBaHUS
yI0OpEeHMIT»
[TpakTrueckas pabota
«Ilnutanue pacteHui:
TEXHOJIOT U
IIPUTOTOBJICHMSI
NUTATEIbHBIX PACTBOPOB
JUISL pa3HbIX KYJbTYpPY.
[TpakTnueckas pabota
«MOHUTOPHHT
MUHEPAJIBbHOTO MUTAHUS
pacTeHU.
[TpakTrueckas pabota
«PacturenbHast
JMArHOCTHKA.
HccnenoBarenbckas
pabora «OreHka
COCTOSIHMSI KOMHATHBIX
pacTeHM, paCTEHUM Ha
LIKOJILHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYECHUE B KU3HU PACTCHUMU.
@DopMsI a30Ta U UX
peBpalleHue B MOYBE.
HcTtounuku pocdopa nmns
pacTeHusl. 3HaUYCHHE
dbocdhopcoaepxammx
COCIMHEHUH B KileTKe. Poiib
MAaKpPOIPTUYECKUX COCAUHECHUN
dbocdopa B sHEpreTUIECKOM
oOmeHe.

Bnusinue xanus Ha puznyueckue
CBOMCTBA MPOTOIJIa3Mbl, Ha
(bepMEHTHI YTIIEBOJOPOTHOTO
obmeHa, cuHTe3 OEITKOB U JIp.
Ponw xanmus B mognepxkaHuu
MOHHOTO OanaHca B TKaHSX, B
MpoIlIeCcCcax CaMOPETYIISALIHH.
Perynsaropuas u
CTPYKTYpoOOpa3oBaTeIbHAS
pPOJIb KaNblLHUsl. Y4acTHUE B
00pa3oBaHUM KIETOYHOM
CTEHKH, TTO/ICPKAHUU
CTPYKTYpBI MEMOpaH U
perymsiius ux MpPOHUIIAEMOCTH.
3HauyeHHe MarHus B
MeTab0Iu3Me pacTEeHUH.
Maruuii B coctase xjopoduiiia,
CXOJICTBO XJIOpousIa U
reMorjo0rHa Kak
CBUJIETEIILCTBO €IMHCTBA
opranudeckoro mupa. Cepa u
€r0 OCHOBHBIC COCTMHCHHUS, X
pOJIb B CTPYKTYPHOU
OpraHU3aIWH KJICTKH, y4acTHE B
OKHUCJIUTENbHO-

BOCCTAHOBUTEIBHBIX PEAKIUAX
MUKpO37IEMEHTHI.
[IpencraBnenus o ponu
MHUKPO3JIEMEHTOB B
MeTaboIu3Me pacTEeHUH.
Oco0eHHOCTH OCTYIIIICHUS
MHUKPOAJIEMEHTOB B PaCTECHUSI.
CuHeprusM U aHTaroHu3M

yCTaHOBKA MPUYHH
NaTOJIOTUYECKUX
cocTosiHUM (TIpu
HaJIUYUN ).
HccnenoBarenbckas
pabota «OueHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHME PACTEHUM
(cocraBiieHHE Pa3IMYHbIX
MTOJKOPMOK)».




AJICMEHTOB ITMTAHMS PACTCHUH.
PacturenbHas qUarHoCTUKA U
METO/IbI UACHTU(UKAINH
HETO0CTATKA/N30bITKA DJIEMEHTOB
IUTAHUSL.

Tema 4.
Peryasitopsl pocta
pacTeHuii. 3amura
pacrenui (4 1)

[lonsATHE O perynaropax pocra

pactenuit. CTUMYIISITOPBI pocTa —

(GbUTOrOpMOHBI (AyKCHUHBI,
ru00epesIMHbI, IUTOKUHUHBI).
NHruburtopsl pocta pacTeHUN:
1. mpupoHbIe (abcIu30Bast
KHCJIOTa U HEKOTOPbIE
(dheHOobHbBIE BEIeCTBA
(uxymapoBasi, KOpu4Hasi,
CaJUIIMIIOBAst KUCITIOTHI).

2. CHHTETUYECKUE
(MopdakTHHBI, peTapAaHThI,
nedhoNHaHThl, TECUKAHTHI,
repouIuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTECHUU.
CoBpeMeHHBIE CIOCOOBI
MOHUTOpHUHTA. 3aluTa
PACTEHHI OT BPEIUTEIICH:
OCHOBBI OMOMETO/1.

[Ipaktruueckas pabora
«DUTOMOHUTOPHHT U
OILICHKA COCTOSIHUS
pactennii. CoBpeMEHHbIE
CrOCOObl MOHUTOPHUHTAY.
HccenenoBarenbekas
pabora
reTepoaykCMHa  Ha
(poct

Ha Pa3HbIX CTAUSX,
B Pa3HbIX YCJIOBHSIX)

Pa3JIMYHbBIX
pacTeHu».

«Bnugane

npopacTaHue

[TpakTrueckas pabota
«HCekTapuu: mpaBuia u
YCIIOBHS Pa3BEACHUS
TIOJIE3HBIX HACEKOMBIX).




Tema S. Boanasi,
necyaHasi
NMOYBEHHAas
KYJbTYPbI, HX
NMpUMEHEeHNEe B
BbIPpAIIIMBAHUM
pacTeHui.
DU3N0JI0THA

pactenui (8 4)

BojnHas, necyanas ¥ NOYBEHHAs
KYJIbTYpPBI, UX IPUMEHEHUE B
BBIPALIUBAHUM PACTCHUMU.
[IpoBenenne BoabI B KOPHE U
cTebJie pacTeHUH.

BonHbIl pexuM pacTeHHM:
CTpOEHHE YCTHHIL: (PaKTOPHI,
BJIMSIOLINE HA UX PACKPBITUE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
pEryssiuuy UCapeHUs BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAIbHBIN
npouecc pacteHuil. TeMHoBas u
cBeToBast (a3l GOTOCHHTERA.
3Hadenue poTocuHTE3a IS
YKUBBIX Oprann3MoB. DaKTOPbI
pocTa pacTEeHUM: BO3AYX U
aspanus. [log3eMHOe bIXaHue
pAaCTEHUM: COCTAB MMOYBEHHOTO
BO3/yxa, ra3o00MeH. ["'a3000MeH

[TpakTrueckas pabota

«KopHeBoe naBiieHHe».
[TpakTrueckas pabota
«IIpuroroBnenue
npenapara yCTbHUI
METOJOM CJEIKAY.
HccnenoBarenbckue
paboTsl «BnusiHue
YCJIIOBUH COAEPIKAHUS
pacTeHU HA KOJUYECTBO
YCTBUI.

[Ipaktrueckas pabora
«DyHKIMOHAIIbHAS
JUArHOCTUKA PACTEHUM 1O
aKTUBHOCTHU
XJIOPOILIACTOBY.
Hccnenoparenbekas
pabota «Omnpenenenue
xynopodwmia A u b,
OIIEHKA

pu OECIIOYBEHHOM
BEIPAIIBAHUH.

(bOTOCUHTETUYECKOU
aKTUBHOCTU PacTeHUI U
(bakTOpOB, BIMUSIONINX HA
HEe.

[TpakTrueckas pabota
«Aspanus, CO2 u Oz.
JIpIXxaHuEe pacTeHUN.
[Tpaktuueckas pabora
«JlpIxaHne pacTeHUM:
OIIEHKa MHTEHCUBHOCTHU
JbIXaHUS PACTEHUHN U
IJI0JI0OBY.
Hccenenosarenbckne
paboThl «Biusiaue
croco0a BhIpAIMBAHUS
(cocTaBa mUTaTENBHOMN
CMECH, CXEMbI BHECEHUSI)
Ha POCT U Pa3BUTHSA
Pa3IMYHBIX PACTCHUIN.




Tema 6.
KyabTypHble
pacTeHusl.
CoBpeMeHHbIE
ACHEKTHI CeJIeKINHU

(20 4v)

Kak yenoBek cTait uCnoJib30BaTh
pacteHus? CBsi3b pa3BUTHUS
LBHJIN3ALIUY YEJIOBEKA U
OJIOMAIIIHUBAHMS PACTEHUMN.

JlomecTukanusi.
HacnencrBeHHOCTD U
W3MEHUYMBOCTb — OCHOBHBIC
CBOMCTBA )KUBBIX OPTAHU3MOB.
N3menuynBocTth. Buanl
N3MEHUYHMBOCTb.

['en —maTepuanbHbBI HOCUTEIb
HACJICJICTBEHHOCTHU U
M3MEHUYMBOCTH. HyKIlenHOBBIE
KHUCJIOTHI. JIokamu3anust
F€HETUYECKOr0 MaTepuana B
KJIETKE. [[eJieHne KIIeTOK.
Pennukanus JIHK. OcHoBHast
JIOTMa MOJICKYJISPHON OMOJIOTHHU.
Tpanckpunuus. Tpancnsauus.

Myrauumu.

D¢ dexT OyThIIIOYHOTO
TOPJIBIIIKA U TEHETUIECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsITh
TeHETUYECKUE PECYPChI
pactenuii? OCHOBHBIE CITIOCOOBI

Juckyceus
«Jlomectukanus, Bce Ju
pacTeHus U )KUBOTHBIC,
KOTOPBIE )KUBYT PSIIOM C
YEJIOBEKOM MM
0JIOMAaIlIHUBAIOTCA?
MO’KHO 1T CUUTATh
TapakaHa OJ0MalTHCHHBIM
YKUBOTHBIM?».
[TpakTrdeckas pabora
«MomudukarmoHHast
U3MEHYHMBOCTh (JTUCTHS,
UTOJIKU C OJJHOTO JIEPEBa).
[TpakTrueckas pabota
«['eH — mHCTpYyKIHUS IO
cOopke KiIeTku (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[IpakTrdeckas padota
«MyTarmus Ha 0yTtepopoe
(J1r0601 00BEKT U3
npeapIayIen padoThl, Tae
U3MEHEHUE MHCTPYKIIUH
IpUBENIET K U3MEHEHUIO
BHEIITHETO BHJIa O0BEKTA)».




COXpaHEHUsI FTEHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenne padot H.U. BaBumnosa.
3aKOH rOMOJIOTUYECKHX PSIOB.
L{eHTpBbI IPOUCXOKIACHUS
KyJIbTYpHbIX pacTenur H.H.

BaBunosa u II.M. XykoBckoro.

OCHOBHBIE METO/IbI CETICKITHH.
['ubpunuzanus. opmel ordopa.

OcCHOBHBIE HAMPABICHUS
CEJICKIIUU: YITYUIICHUE
YPOKaWHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U aOMOTUUYECKUM
bakTopam.

EcTb 111 %u3Hb B ipoOupke?
buoTtexHoIOTHS KYyIBTYPHBIX
pAaCTECHUH.

Kak yenoBek Moxker
MOAU(UITUPOBATH PACTEHUS?
['eHeTnyeckoe peakTUpPOBaHUE.
CoBpeMeHHBIE TOAXObI U
JIOCTUXKEHHUS TEHETHYECKOTO
pEIaKTUPOBaHUs PACTCHUI.

[IpakTruueckas paboTta 1o
rpynnam «OTKyaa Ha
HAINX CTOJIaX
(bPYKTHI/OBOITH/3TaKN.
[TpakTrueckas pabota
«BpIpamuBaem ropox. Kax
MIPOBECTH CKPEIIUBAHUE Y
ropoxa.
UccnenoBarenbckas
pabota «BeIpamuBanue
pacTeHui B MpoOUpKe»
(MOKHO BOCHOJIb30BaThCs
pe3ynbTaTaMu
IPEAbIIYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUTSl pacTEeHUM ).
[Tpaktuueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MonmenupoBaHUe PabOTHI
cuctembl CRISP-Cas)».




Tema 7.
PacTureannas

npoaykuus (8 )

Hanzemuble U moi3eMHbIe
opranbl pacteHuid. [Tober u
BUIOM3MEHEHHBII T00er
pactenuii. CriocoOb1
Pa3MHOKEHUS PACTEHUM.
[TonsiTHE O KaueCcTBE MPOAYKTOB
nutanus. [IpoOaemsr
KOHKYPEHIIMU OT€UECTBEHHBIX
MPOJYKTOB MUTAHUS C
UMITOPTHBIMU. JIoTHCTHKA
JIOCTaBKU U CPEICTBA

COXpaHCHH IMMPOAYKTOB IIUTAHMA.

MI/IKpO?)CJICHBZ IMOJIE3HOCTh U
TCXHOJIOTHA.

XUMHUYECKUN aHaIu3
npoayKiuu. OCHOBBI
CreKTpohOTOMETPHH.
[TorenmomeTpusi.

Xpomatorpadus.

[Ipaktrueckas pabora
«IIpenenabHo TOMyCTUMbIE
koHueHTpauu (IT1K) u
METO/IbI KOHTPOJIS
0€30MacHOCTH
PaCTUTENBHBIX MPOAYKTOB
TTUTAHUS.
HccenenoBarenbekas
paborta «OrneHka KauecTBa
BBIPAIICHHOM
MUKpO3eaeHn» (JIn0Oo CBO,
100 U3 Mara3uHa).
[Ipaktruueckas paborta
«MeTofbl OlIEHKU
KAa4eCTBA PACTUTEIBHOU
IPOIYKIMU: XpaHEHUE U
COXPaHHOCTh MUTATEIHHBIX
BELLECTBY (MO JOCTYITHOMY
000py/I0BAHUIO).
Hccenenoarenbekas

pabota «Onpenenenue
ButamuHa C METOZ0M
00paTHOTO TUTPOBAHWSI B
IJI07]aX Ha Pa3HOM CPOKe
(cmoco0e) XpaHEHUs.

Monayab «buorexnosiorus» 7-8 kiaacceni (68 yacon)

TeMmbl

OcHOBHOe coaepxkaHue

JlesiTeIbHOCTD

INKOJBbHUKOB




Tema 1.
BbuorexHogorus
4 v)

[TousiTe OMOTEXHOIOTUH. 3aUeEM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MMPEUMYIIIECCTBO Mepe;T
XAMHUYECKUM CHHTE30M. OCHOBHEIE
OMO000BEKTHI OMOTEXHOJIOTUU:
IIPOMBIIIICHHBIC

MUKpPOOPTaHU3MBbI, KJIETKU U TKAHU
pacTeHul, >KUBOTHBIX U YEJIOBEKA,
OMoKaTaaIn3aToOpPHI.

ChIpbe 17151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HICTOYHUKH YTJIEPOAA,
azora, hocdopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIpbs (BKJIIOYasi BOMPOCHI €T0
peIBapUTEILHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpel, B TOM YHCIIC BKIFOYAFOITUX
OMOCTUMYIISITOPBI U IPYTHE
AJIEMEHTBI YIIPABJICHUS U
OTNITUMH3AIIUH MTPOIIECCOB
ouocuHTe3a. Metob
OTNITUMU3AIAN TTUTATEIBHBIX CPE/I.

[TpakTrueckas pabota
«IIpumepbl MpUMEHEHUS
OMOJIOTUYECKHUX
00BEKTOB B TBOEH
KU3HIY.

Tema 2.
MukpoOuosiorus
(12 v)

[lonoxenue npoKapuoTOB B
CHUCTEME OPraHU4eCKOr0 MUpA.
CrtpoeHue 0akTepuanbHON KIETKU.
Knaccudukanus 6akrepuit.
Mopdonorus 6akrepuii. [IpocTsie
U CJIOXKHBIE METO/Ibl OKpPAIIMBAHUS
Oaktepuil. ®U3non0orus OaKTepHUit:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JTOMCHOM Apxen
(3KCTpeMODUIBHOCTD,
0COOEHHOCTH CTPOCHUS KIICTKH).

[IpakTuka.
JlaGoparopHas paboTa
«PuKCUpOBaHHbBIE
npenaparbl OAKTEPHIA.
Omnpenenenve GopMbI
pEI0KEHHBIX
KYJIBTYP
MUKPOOPTaHU3MOB,
VCIIOJIB3Ys IIPOCTON
METOJT OKPACKH.
JlaGoparopHas paboTa
«OnpeneneHue Tuna




MOo0JI0YHOKHUCII0€ U CIUPTOBOE
opoxenue. otoTpodHbIC U
XeMoTpo(dHbIe OaKTEepHH.
Kunernueckoe omnmcanue mporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHasE MOJIEIh POCTA.
Kunernka rudenu
MHUKpPOOPTaHU3MOB.

[TaTorennsie OakTepun. YymHas
najo4yka v YepHasi CMEPTh,
00TYJIU3M, CTOJIOHSK, TyOepKyJIes.
Hctopust 60pbObI €
OaKTepraTbHBIMUA WH(DEKITASIMH.
BoiiHa 6€CKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPUI.
MexaHn3MBI JEUCTBUM
aHTUOMOTHUKOB. MEXKIIeTOUHAS
KOMMYHHKaIus 6akrepuii. UyBcTBO
KBOpyMa.

[IpumeneHue 6akTepuii
yesioBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3JjiaraTh IUIACTHK.

MWuKpOOpraHu3Mebl B
arpoOMOTEXHOJIOTUH.

M cKyccTBEHHBIE acCOIMAIIUH
pacTeHuil ¢ MUKPOOPTraHU3MaMHu

KJIETOYHOU CTEHKHU
METO/IOM OKpalIuBaHUs
o ['pamy» (mipu
HaJIMYUHA PEAKTUBOB).
JlaGoparopHas paboTa
«IIpurotoBneHue
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaKTepuin.

JlabopaTtopHas pabota
«[ToceB cmbIBa ¢ pyK Ha
yamku [letpu».
JlabopaTtopHas pabota
«BrpInenenne uncToun
KYJIbTYpbI OaKTepuid.
Meron pa3BeneHuUN.
MeTo/1 UCTONIAIOIIEeTO
MITPUXA.

JlabopaTtopHas pabota
«Mopdonoruueckas
XapaKTEPUCTHUKA
BBIJICJICHHON YUCTOU
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, (hopma
OaKTepuid, TUII
KJIETOYHOM CTEHKUY.
JlaGoparopHas paboTa
«CpaBHeHuE pocra
MUKpPOOPraHU3MOB Ha
qarike 0e3 u ¢
n00aBIEHUS
AHTUOUOTUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MUKPOOPTaHHU3MOB
obagarommx
AHTArOHUCTUYECKON
aKTUBHOCTBIO.
HccnenoBarenbckas
pabora «Beiaenenue
MOJIOYHOKHUCITBIX
OakTepui,




HCCIICAOBAHUEC UX




AKTUBHOCTI.
HccnenoBaTenabckas
pabota «Brigenenue
OaKTepHil MOJIE3HBIX IS
pacTeHU.

Tema 3.
JyKapHOTHYeCKHe
OPraHM3Mbl B
OMOTEXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
AP OKH,

Boaopocau) (12 1)

ITnecHeBble TPUOBI MPOAYLIEHTHI
OMOJIOTMYECKH aKTUBHBIX BELLIECTB
OO11as XxapakTepUCTUKA JPOACKEN
caxapomuleToB. Mcropus
VICIIOJIB30BAaHUs IPOXKIKEUN B
TPaJAULIMIOHHON OMOTEXHOJIOTHH.
TexHOI0ruM BUHOJEHS U
XJ1eOOIICUCHMS,
CIEeUAIM3UPOBAHHBIE PACHI
npoxoxeil. MeTabonu3m ApoAOKe.
Peakiust ciupToBOro OpoXKeHU.
[lonyuyeHne BTOpPUYHBIX
MeTaboIUTOB B Apoxkax. [Apoxoku
KaK MPOIYIICHTH OMOTOILIIUB.
[Tosryuenue 11eneBbIX OEJIKOB B
TPOAIKAX.

Oco0OeHHOCTH BEreTaTuBHOTO U
MI0JIOBOTO Pa3MHOXKEHHUS Y
JIPOXIKEN, 3HAYCHNUE N3YyUYCHUS
MHUTO3a U HUTOKWUHE3A JJIs1
ONTHMHU3ALMU [TPOLIECCOB
KYJIbTUBUPOBAHUS IPOKKEBBIX
IITAMMOB, IOHUMAHHSI IPUYUH
NaTOr€HHOCTH JAPOKKEHN U rpuboB,
NoMCKa MUILIEHEH QYHTUIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopociu — mepcrieKTUBHBIN
00BEKT JIsl TPOM3BOJICTBA OENIKa 1
yriaeBoA0B. buotexHonmornueckue
METOJIBl OYNCTKH TBEPJIBIX, KUIKAX
OTXOJIOB Y ra3000pa3HbIX OTXOJ0B
pon3BoaACTB. CTOYHBIE BOJIBI.
Cxembl ounctku. bruopuibTpsi,
a’POTEHKH, METAaHTCHKH,
OKCUTEHKH.

AKTHUBHBIN W U BXOSIINE B HETO
MHUKpOOpraHu3Mbl. Mcronbp3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX

JlaGoparopHas paboTa
«IloncueT KJIeTOK
TIPOXKIKEN B KaMepe
['opsieBay.

JlabopaTtopHas pabota
«OOHapyxeHHe
IPOAYKTOB CTUPTOBOTO
OpOKEHUSI: ITUIOBOIO
CIUpTa U YTIIEKUCIOTO
razay.

JlabopaTtopHas pabota
«HaOmonenune
Pa3MHOXKEHUS
TPOACKEBBIX KIIETOK.
[TpakTraeckas pabora
«Ilonydyenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKTepui.
[Ipaktuueckas paborta

«OCHOBHBIE BH/]IbI KBaca
U UX XapaKTEPUCTUKA»

«Apoxxu n
MOJIOYHOKHCJIbIE
OakTepuu,
IpUMEHSIEMBIE JIJI51
IIPOM3BOICTBA KBACa.
[TpaxTrueckas pabota
«CpaBHUTEIBHBIN
aHaJlu3 pa3BUTHUS
JIPOOKEH B adpOOHBIX U
aHa’pPOOHBIX YCIOBHIXY.
[TpakTrueckas pabota
«MeTobl OlLICHKHU
CBOMCTB
XJ1€00TEeKapHBIX
nposxokeit. OcCOOeHHOCTH




BOJI.

IIPUMCHCHHUA




IIPECCOBAHHBIX,
CYIIICHBIX H
MHCTAHTHBIX JPOKKEN.
HccnenoBarenbckas
paborta «Bnusiaue
(U3UKO-XUMHUUECKUX
(hakTOpOB Ha Ka4eCTBO
OMOTEXHOJOTHYECKOMN
npoaykiuu (KBac,
kedup, CoIp, XJieO 1
Ip.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUUECKUX
(bakTOpoB Ha POCT
Bojiopociu (Chlorella
vulgaris)».

Tema 4.
HacaeancrBennas
uHopmanus (8 4)

HacnenctBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOMCTBA KUBBIX OPTAHU3MOB.
N3menunBocTh. Buanl
N3MEHUYHMBOCTb.

['en —maTepuanbHbBI HOCUTEIb
HACJICICTBEHHOCTHU U
M3MEHUYMBOCTH. HyKkilenHOBBIE
KHUCJIOTHI. JIokamu3anust
F€HETUYECKOro MaTepuasa B
KJIETKE. JleJIeHne KIEeTOK.
Pennukanus JIHK. OcHoBHast
JIOTMa MOJICKYJISPHON OMOJIOTHH.
Tpaunckpunuus. Tpancnsuus.

MyTtanuu.

[TpakTrueckas pabota
«MoaudukarmoHHas
U3MEHUYMBOCTD (JIUCThS,
UTOJIKU C OJHOTO
JepeBa)».
[Ipaktruueckas paborta
«I'eH — mHCTpYKLIMA 1O
cOOpKe KJIeTKH (Ha
oucepe uiu
KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTanus Ha
oytepOpose (moboi
00BEKT U3 TpEebIIyIICH
paboTHhI, TJIe N3MEHECHHE
UHCTPYKIIUU TIPUBEET
K U3MEHEHHUIO BHEIIIHETO
BUJIa O0BEKTA)».

Tema 5.

Bupycoaorus (6 1)

[Tonoxxenue BHUPYCOB B CUCTEMC

opranudeckoro mupa. CTpykrypa u

XAMHUYECKUN COCTAB BUPYCOB.
Knaccuduxkarus Bupycos.

Penmponykuus Bupycos. Bupycsi -
BO30yAUTENN HHOEKITMOHHBIX
0osie3Hel. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

[TpocmoTp
JOKYMEHTAJIBHOTO
¢dbunpMa o0 BUpycax.
[IpakTrueckas padora.

«Meton pa3BeieHUNY.

[TpakTrueckas pabora.
«TurpoBanue




O0akTeprodarony.

CBOMCTBa, IPUMEHEHUE.
buonornueckune MeTop1 60pHOEI C
BUPYCAMH.

Tema 6. 'ennas
HHKeHepus u

OHMOTEXHOJIOTUH
8 1)

OCHOBBI T€HHOI MH)XEHEPHUHU.
Bexkropa. Cnenuduueckue
bepMeHThI OaKTepHil.
buortexnonoruu npoaykiuu 0eIKoB
B OaKTepUaIbHBIX KyJIbTypax.
JlocTrkeHnsi TeHHOW MH)XKEHEPUU U
ouorexnonoruu. CRISPR/Cas —
cCUCTEMA aJalTUBHOTO UMMYHHUTETA
Oakrepuii u apxeit. [MO. MeTonbt
nonydenus I’ MO.

[TpakTrueckas pabota
«OHAOHYKJIEa3bI
pectpukiuu (pabota c
HYKJICOTUIHBIMU
HOCJIeI0BATEIbHOCTSIMU
Ha Oymare)y.
[TpakTrueckas pabota

«I'eHHBIE HOKHUIIHI -
CRISPR/Cas
(MonenMpoBaHue Ha
oymare)». Urpa-
nuckyccus: «Beurpai

TpaHT Ha CO3/IaHHE
I'™MO».




Tema 7.
buorexHoJorum B

I[OMCCTI/IKaHI/IH OCHOBHBIX
JOMAIIIHUX KUBOTHBIX,

Juckyccus
«/lomecTukanus, Bce 1u

’KHBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPHUMEHTBI 110 PaCTCHUS 1 KUBOTHBIC,

(8 u) JIOMECTHKAIMH )KMBOTHBIX (Jncuia, | KOTOPBIC KUBYT PAIIOM €
HOpPKa | Jp. — SKCIIEPUMEHTBI HCEJIOBCKOM MM
HAYYHOH IIKOJIBI aKaJeMHKa OZIOMAILHABAOTCH ]

MO>KHO 1 CUHUTATh
bensiea). CoBpemeHHbIE METO/BI B
TapakaHa

KUBOTHOBOJICTBE:! TPAHCTUIAHTAMS | (o iarr
OMOPUOHOB, XUMEPHBIE KUBOTHBIE, | yorn ity 0
KJIOHHPOBAaHHUCE. [TpakTrueckas pabota
OcHOBHbIE O0JIE3HU JKUBOTHBIX U | « MeToauKa
POJIb TAaTOT€HHBIX KJIOHMPOBaHUS
MHUKPOOPTaHU3MOB U TIApa3UTOB B | (MOJEINpPOBAHHE Ha
pasBuTHY 3a00JICBAHU JOMAIIHUX | Gymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTrueckas pabora
O0pBOBI C HUMU; POJIb MOJIE3HBIX «CocrapieHue palrona
MHKpOCHM6I/IOHTOB B OpraHusme IMUTAHUA JKUBOTHOTO,
XKUBOTHBIX. [losoxxurenpHOe U pacueT pacxoJ0B Ha
no6o4YHOe (OTpUIIATEHHOE) COZEPIKAHHEY.
BO3/ICIICTBUY aHTUOMOTUKOB Ha HccnenoBaTenbekas
OpraHu3M B XOJ€ JICUCHUS pabota «OrneHka
KUBOTHBIX; LIEJIH U 3a/1a4H KayecTBa MOJIOYHOI
BeTepuHapuu. buorexuomaorus TIPOAYKITHI.
KOPMOBBIX MTPETapaToB.

Tema 8. OCHOBHBIE METO/IbI CENIEKIINH. [IpakTuyeckas pabota

buorexHoJoruu B
pacTeHueBOACTBE

['ubpuamzanus. Dopmbl
OcCHOBHBIC HAIPABIICHUS

otOopa.

«BpIpammBaeM ropox.
Kak npoBectu




(10 v)

CEJIEKIIMU: YIyUYllIEHUE
YPOKaUHOCTH, YCTOMYUBOCTH K
OMOTHYCCKUM U a0MOTUYECCKUM
dakTopam.

OCHOBHBIE MOAXO/bI CENEKIHNH U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ ubpuauzausi,
OTJaJieHHask THOpUIU3alys,
HCKYCCTBEHHBIN OTOOD, TETEPO3HC,
TpaHcopmalysi, MyTareHes,
T€HETUYECKOE PEJaKTUPOBAHNE).
Hctopus cenexkuuu B Poccun u
MHUpE, UCTOPUS Pa3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak denoBek Mmoxer
MOAU(PUITUPOBATH PACTEHUS?
I'ennas nuxxenepus pacreHuu: Uro
TaKO€ F€HETUYECKask MHKEHEPHS
pacteHuid. TpaHCTe€HHBIEC PACTEHUA.
Metonas! nonyuenus. ObpazoBanue
OIyXOJIEN y PACTCHUM.
ArpobakTepuanbHast
Tpancopmarus: Ti-maasmMuabl.
I'ens T-JIHK.
MoJieKynsIpHOr€HETHUECKUE
MEXaHU3MbI TPaHC(POPMAITHH.
['eHeTnueckoe peaKTUPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTH>KEHHSI TEHETUYECKOT O
pEIaKTUPOBAHUS PACTECHHI.

EcTb 1 x%u3Hb B ipooupke?
bHOTEXHONOTHS KyIbTYpPHBIX
paCTECHUH.

CKpEILIUBAHUE y
ropoxa».

[Ipaktruueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MonmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabora «BbIpammBanue
pacTeHuil B MpOOHPKeE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yibTaTaMu
PEABIIYIITUX
HKCIIEPUMEHTOB TI0
COCTaBJICHUIO
NUTATEIbHBIX PACTBOPOB
JJISl PACTEHUN ).

Moayab «MoJieKkyJIsipHbIe OCHOBBI (pr3uo10ruu U papmakoorun» 9 kiaacce (68

4acoB)

TeMmbl

OcHoOBHOe coaepxkaHue

JlesiTeIbHOCTD

INKOJBbHUKOB




Tema 1.
dusznosornyeckas

xumus (20 4)

Brenenue. buoreHubie 31€MEHTHI:
opranorensl: O, C, N, H.
AKTHBHBIE (OPMBI KUCIOPOA, KX
MOJIy4YE€HUE, HEUTpaInu3alusl.
Maxkpo03JIEMEHTBI: IPOLIEHT

HUccaenosarenbckas
pabora

«KonnuecTBeHHas
OICHKA COACPIKAHNA
MHKPOS3JICMCHTOB WJIN




COZIEP/KAHUS B OPTAaHU3ME,
BEITIOJTHSIEMAs (PYHKITHS,
COJEP/KAHUE B MPOAYKTAX MTUTAHHUS.
Ca2+ - cBI3BIBAIOIIME OCIIKH,
JNETIOHUPOBAHUE KaJIbLIUS,
pEryJiius ypOBHS KAJIbLIUS B
OpraHu3Me: TOpMOHBI IToYeK. Mg —
CTpoeHue xyopoduia, ero
aKTHUBAI[US COJIHEYHOM dHEPIruei.
MUKpO3JIEMEHTBI: B KAKHAX
MOJIEKYJIaX COIEPHKATCS,
BBITIOJIHSIEMas QyHKIIUS,
coJiepKaHue B IPOIYKTaX MUTAHMUS.
[TocnencTBus nepe1o3upOBKU
MHUKpO3JIeMeHTamu. Fe —
YCBAaMBAEMBIE TUIIBI COCIUHEHUN
xenesa. ['eMonpoTennsl,
reMOLMaHNH, HUTOXPOMBI. Cu —
YCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepaiye Meib.
[Tatonornueckrne CHHAPOMBI
Menke u BunbcoHa, CBsI3aHHBIE C
MeTaboJIM3MOM Melii. TOKCUYHbIE
anemeHThl [lepnoanueckon
CHUCTEMBI JIJIsl OpPraHu3Ma.
BnusiHue HemocTaTka Makpo u
MHUKPORJIEMEHTOB Ha KUBbIE
OpraHU3MBI.

Kupsl. 3a001eBaHNs YEIOBEKA,
CBSI3aHHBIE C HAPYILICHUSIMU
KUPOBOTO OOMEHa.

JncimunuaeMun.

VYrineBosbl. 3a00IeBaHMS YETIOBEKA,
CBSI3aHHBIEC C HAPYILICHUSIMU
yraeBogHoro ooMeHa. CaxapHbIid
nuader.

benku. Ctpoenue. 3aboneBanus
YeJI0BEKa, CBS3aHHbBIE C
HapyIIeHUsIMH OE€JIKOBOTO OOMEHa.
Oynkiun 6enkoB. epMeHTHI.
Mexanusm aerictBus. Kiaccsl
(hepMEHTATUBHBIX PEAKIIHIA.

KodepmeHTsr.

BUTAaMUHOB B IHILEBBIX
IPOIYKTaX).

[IpakTUuecKoe 3aHsITHE
«KauecTBeHHBIC
peaKunu Ha
OpTaHUYECKHue
MOJICKYJIbD.

[TpakTHueckoe 3aHITHE
«IeHatypanus OeITKOB)»

[IpakTueckoe 3aHsATHE
«M3yyenne akTUBHOCTH
aMuUIIa3bI».

[IpakTrueckoe 3aHsTHE

«/Inanus (kmeroyxa
Tpayoe)».




Butamunsl sKupopacTBOpUMbIE,
BoZOpacTBOpuMbIe. [IpeBpalienue




BUTAaMUHOB B aKTUBHBIE (DOPMBI
KO(epMEHTOB. ABUTAMHUHO3BI.
OCHOBHBIE THUITBI META0OINYECKUX
peakuui. buosHepreTnueckue
npoueccsl. ['mukomns. ki
Kpebca. Llens nepenoca
AIIEKTPOHOB. OKHCIIEHNE KUPHBIX
kuciioT. Katabonusm
aMUHOKHUCIOT. [ TIOKOHEOTeHes.
CuHTe3 yriieBo10B, OEIKOB,
XKUPOB. MeTabonuTH4YeCKHe
3a0oneBanus. [Ipaktuueckoe
3aHSATHE: «PELICHUE 3a7a4 Ha
sHepreruyeckuii oomen» Kierka.
[Tonsitue MmeMmOpanbl. OyHKIUU
MeMOpas. Buasl TpancnopTa B
KJIETKY.

MemOpaHHbIE OpTraHOU/IBI.
3a0osieBaHUs CBSA3aHHBIE C
HapylIeHHeM paboThl MEMOpPAHHBIX
opraseiu, 00JIe3HU HAKOTLICHHUS.
Tunsl KOHTAKTOB MEXKIY KIETKAMHU.
3HaYEHUE MEKKIIETOUHOU
KOMMYHUKAIIH JIJIs 37I0POBbSI
opraHusma.

Snpo. YpoBHM yIIaKOBKH
XpoMmaTuHa. XpOMOCOMHBIE
tepputopuu. HememOpanubie
OpTraHOUBbI.

Tema 2.
MouJiekyaspHas

onosiorus (20 4)

OcHOBHBIC BCXHU Pa3BUTHA

MOJIEKYJISIPHOI OUOTOTUH.

HyxnenHoBbIE KUCIOTHI.

OCHOBHBIE IPUHITUIIBI CTPOCHUS.
Marpuunsblie cuHTe3bl. Pennukanus
— OCHOBA KJICTOUYHOT'O JCJICHMS.
[TpuHUMIIBI pernkanu. Myrtanuu.
YTo BBI3BIBACT U3MCHEHHS B
crpoennu JIHK.

[TpuHIMIIEI penapanuy.
Tpanckpunus.

['eneTtnueckuu kox. TpaHCaALMA.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTUBOBUPYCHBIE CPENICTBA,

[TpakTrueckas pabota
«Boiaenenune ITHK u3
OaHaHay.
[Ipaktrueckas pabora
«Mopenp
JAHKopuramm».
[TpakTrueckas pabota
«OnpeneneHne KayecTna
npenapatoB [JHK ¢
MOMOIIBIO
CHEeKTPOHOTOMETPUI
(npy HaTU4YKUK
000pyoBaHUA).
[Ipaktuueckas pabora




MCXaHHN3Mbl UX I[eﬁCTBPIﬂ.

Opranu3zaiusi reHoMa OakTepui

«PerummkatuBHas
MallliHa (Urpa-

AHTHOaKTEpUaIbHBIE IPETAPaTHI.
OpraHu3anusi FTeHOMa 3yKapuoT
['eHOMHOE pelaKTUPOBAHHUE.

JIEMOHCTPALIHS ).
[TpakTrueckas pabota
«IIP (Monenn
amruiuKaIys Ha
oymare)».
[TpakTrueckas pabota

«Cuna mpoMoTOpay.

[Tpaktrueckas pabota
«Pemienue 3a1a4 Ha
TEHETUYECKUN KO.
[IpakTuueckas padbota
«DonauHr 6ENKOBY.
Hccnenosarenbckas
pabora
«PacnpocTtpaHenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHuii».
[TpakTrueckas pabota
«PaboTa B cCOBpeMEHHBIX
reHeTHYeCcKuX 0azax
naHHbIX. [IpoBenenue
In silico ananu3za
MOCJIeI0BATEIbHOCTEH
T'€HOBY.




Tema 3.

dapmMakoJ0rus
(28 v)

[lonarue o nexapcrax. [IpuHIUIIBL
IIOAXO0/a K IIOUCKY HOBBIX
JIEKapCTBEHHBIX CPEICTB.

CKpHUHMHT U €r0 METO/bI.

[Tyt BBenenus JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BelIeCTB. BecackiBanue
(abcopOumst) nexkapctB. OCHOBHBIC
MEXaHHU3MBbI BCACHIBAHUS.
TpancnopT JiekapCTBEHHBIX
BeIeCTB. | '€HbI U OEIKU MEepBO
da3wl Ouotpancopmaruu. [yt
BBIBEJICHUS JIEKAPCTB U3
opraHusma. JKCKpeluus 1
sanuMuHaNMs. ['eHbl U 6eTKu BTOpo
da3sl OnoTpanchopmaium.
®apmakoanHamuka. [ naBHoe n
noOoYHOE, PE30POTUBHOE U
MECTHOE, MPSAMOE, HETIPSIMOE U
pediiekTopHOE IeHCTBHE.

HccnenoBarenbckas
paboTta «IKCepuMeHTa
10 OTPEICTICHUIO
TOKCUYHOCTH BEIIECTB
Ha apTEMUJTUSIX.
[IpakTuueckas padbota
«Kapra skcnpeccun
n10(haMHUHOBBIX U
CEPOTOHUHOBBIX
PENEnTOPOB B MO3Te
MBIIICI.
HccnenoBarenbckas
pabota
«IToBeneHYeCKrE TECTHI
Ha priOkax Danio rario.
CaeTtyo-TeMHas
Kamepay.

Uccinenosarennpckas
pabota

«IloBeneHYECKHE TECTHI




Bunapl B3aumMoelCTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHU3M Npu
COBMECTHOM JIEMCTBUH
JIEKApPCTBEHHBIX BELIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAJIUHT.
THUIbI KIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAIUTUYECKHUE U COTIPSKEHHBIE C
G-06enkamu; BHyTPUKJICTOYHBIC:
LHUTOIJIA3MAaTUYECKUE U SITEPHBIE.
MexaHu3Mbl TUTaHA-PELEITOPHOTO
B3auMO/IelcTBUS. CelIeKTUBHOCTh
(M30MpaTenbHOCTD) NEHCTBUS, CBSI3b
«XUMHUYECKAsI CTPYKTypa —
dbapmakooruyeckas akTUBHOCTh
BEILIECTBY

®apmMaKOoJIOrMYECKON MOLYJIALIUN
CHHAITUYECKOU XOJIUHEPTUIECKOU
nepenaynd. MonekyJIsipHbIi
MEXaHHU3M JEUCTBUS U
dbapmakoIoruyecKkrue CBOMCTBA
MXx011MHO0JI0KaTOPOB,
TaHTJINOOJIOKATOPOB H
KypapenogoOHbIX CPEACTB.
PapmMaKOJIOTUIECKast PEryJIAus
AKTUBHOCTHU aJJPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJIpeHO0JIOKATOPBI,
CHUMITaTOJIUTUKHU.

MonekynsipHas GpapMaKkoJIOTHs
aAHTUAJIJICPTUUECKUX CPEJICTB.
['mcTaMUHOBBIC PEIIENITOPHI: THUIIHI,
MOJICKYJIIpHAsT OpTaHU3aIHs.
Crabunu3aTtopbl MEMOpPAH TYYHBIX
KJICTOK: MOJICKYJISIPHBIM MEXaHU3M
JIENCTBUS, 0COOCHHOCTH
KIIMHAYECKOTO TPUMEHEHU ST, TOUKH
MIPUIIOKECHUS JCHCTBUS
WHTUOUTOPOB JIMITUAHBIX
MEUATOPOB.

MexaHu3m JeUCTBUSA U IPUMEHEHNUE
penapaTroB, CTUMYJIUPYIOITIX
MPOIIECCHl UMMYHHUTETA.

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.

HccnenoBatenbekas
pabora

«IToBeneHueckmne TeCThI
Ha priOkax Danio rario.
CraliHO€ TTOBEICHUEY.

[TpakTrueckas pabota
«Bnustnue anpenanuHa
Ha CepJICUHbIe
COKpAILEHUS
(mporpaMMHO€
obecrieueHue)».
[TpakTrueckas pabota
«I'mcronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[Ipaktuueckas paborta
«I'mecronornueckue
npenapatbl HEpBHOU
CUCTEMBD».




cDapMaKOHOFI/I‘IGCKaH




XapaKTepUCTUKA UHTEPICUKUHOB:
MOJy4€HUE, MEXAHU3M JICUCTBHS,
npumeHeHue. OCHOBBI
naTo(pU3U0IOTUN OCTPOHa30BOTO
OTBETa, MEIUALMSI BOCIIAJICHUSI.
MonekynsapHbI MEXaHU3M
ITPOTUBOBOCIAIIUTEIBHOTO
JIEUCTBUSA
TITIOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[ToHsiTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kietounslii u
HEPBHBIN HAPKO3.
dapMakoIoruvyecKas
XapaKTepUCTUKA OTAEIbHBIX TPy
HAapKO3HBIX CPEJICTB.
IlocnenoBaTenbHOCTE AEUCTBUS HA

LHEHTPAIBHYIO CUCTEMY.

Du3NOJOTHYECKUM COH; (pa3bl CHa.
Bunsl Hapymenun cHa [lonstue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax

(rUmMHOTHKAX).

MounekysipHbIe ACTICKTBI
HOITUIIETIIU Y. OnuatHbie
PENenTOPHI, 179 THTIBL.

Oukedanuubl U SHAOPPUHBI -
OHAOTEHHBIE JIUTaH/Ibl OMTMATHBIX
PELENnTOPOB.

AHTHUIICHXOTHUYECKOE JICHCTBHE,
BIIUSIHUE HA (DYHKIIHIO
AKCTpANTUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(hepy, PBOTHBII
IIEHTP, apTEePHAILHOE JTaBJICHHE,
IIEHTP TEPMOPETYJISAIIHH.
MonekynspHble MEXaHU3MBI
NENUCTBUSI HEUPOJICTITUKOB, BIUSTHUE
Ha 10(paMUHOBBIE, CEPOTOHUHOBEIE,
aJIPEHO- ¥ THCTAMUHOBBIE
pELEenTOPbL, UX ICUCTBHE HA
KJIETOYHbIE MEMOpaHBbI, Ha
JENOHUPOBAHNE TKAHEBBIX
MOHOAMHHOB.




HOTCHHI/IaJI-BaBI/ICI/IMBIC HaTPHUCBLIC




KaHaJbl KaK MUILIEHH JeHCTBUS
MECTHBIX aHECTETHKOB. CrIocoObI
UHTUOMPOBaHUS
MOTEHIMAI3aBUCUMBIX HATPUEBBIX
KaHaJIOB MECTHBIMH aHECTETHKAMHU.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieKIum» 9 kiaacc (68 yacos)

Tembl OcHOBHOE cOJIepKaHNe JlesATeLHOCTD
IIKOJIbHUKOB
Tema 1. OcCHOBHBIE BEXU passutusi| [Ipaktuueckas pabora
MouiexyisipHasi MOJIEKYJISIPHOH GUOJIOTUH. «Boraenenne JIHK n3

ouoJiorus (20 4)

HyxiiennoBbI€ KACIIOTHI.

OCHOBHBI€ PUHIIUIIBI CTPOEHUS.
Marpuunsblie cuHTe3bl. Pennukanus
— OCHOBA KJIETOYHOT'O JICJICHHS.
[TpuHUMIBl permkanuu. Myranuu.
YT0 BBI3BIBACT U3MCHEHHS B
crpoennu JIHK.

[IpuHIUIIBI penapaluu.
Tpanckpunus. ['eHeTn4ecKnii Ko.
Opranu3zaiysi reHoMa BUPYCOB
[IpoTHBOBUPYCHBIE CPENICTBA,
MEXaHM3MBbI UX JCHCTBHS.
Opranu3zaiusi reHoMa OaKTepuid

AnTubaKTepUaIbHbIC IPEnapaThl.
OprasHusanust FTeHOMa dyKapuoT
['eHOMHOE peTaKTUPOBAHHUE.

OaHaHa.
[TpakTrueckas pabota
«Mopenn
JAHKopurammy.
[Ipaktruueckas paborta
«OnpeneneHne KayecTna
npenapatoB [JHK ¢
OMOIUIBIO
CHEeKTPOHOTOMETPUI
(Tpu HATUYUH
000pyIoBaHUA).
[TpakTrueckas pabota
«PerunkaTuBHas
MaIuHa
(urpageMoHCTpaLus )».
[IpakTudeckas padota
«ITHP (Mmoxenb
aMIiukanus Ha
Oymare)».
[TpakTrueckas pabota
«Cuita mpomMoTOpay.
[IpakTudeckas padota
«Pemenue 3aga4u Ha
TEHETUYECKUU KOJ.

Tpauncasauus».
[TpakTrueckas pabota
«DoNIIUHT OEJIKOBY.
Hccaenosarenbckas
pabora




«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora

«PaboTa B 0OBpeMEeHHBIX
FeHeTHYeCKuX  0Oazax
naHHbIX. [IpoBeneHue
In silico ananu3za
MOCJIEJ0OBAaTEILHOCTEH
TEHOBY.




Tema 2.
MouJiekyJasipHbIe

OCHOBBI T€eHeTHKH
(20 4v)

[Ipenmer renernku. Kparkas
VCTOPUS Pa3BUTUS NIPEACTABICHUS
0 HacieACTBeHHOCTH. OT reHa K
MIPU3HAKY: KaK PacCKpacuTh KOTa.
Uto Takoe mpusHak? I1yTk OT rena
10 mpu3Haka. Myranuu. AJeny.
['eTepOo3uroTsl ¥ TOMO3UTOTBI.
JIOMVWHAHTHBIE U PELIECCUBHBIE

AJJICIIH.

['eHpl CTPOAT OPraHu3M.
BxiroueHHe U BBIKIIFOUEHUE
oosbiioro Habopa reHoB. Kak
KJIETKU TIOHUMAIOT, KAKUE TEHBI
JOJDKHBI paboTath. JlucKpeTHoe
HacCJIeJJOBaHUE MPHU3HAKOB.
3akoHBI MeHaens: oauH Ir'eH -
oauH npusHak. Cxema
CKpeliMBaHus. 3aKOH
eanHOoO00pa3usi TMOPUJIOB MEPBOTO
MTOKOJIEHUS. 3aKOH PACILIETUICHUS
MpU3HAaKa BO BTOPOM IMTOKOJICHUH.
3akoHbl MeHIens1: HECKOIbKO
TE€HOB - HECKOJIBKO MIPU3HAKOB.
JIuruOpuaHOE CKpEIIMBaHKE.
HeszaBucnumoe pacxoxaeHue
xpomocoM. ClerieHHOe
HAaCJICJOBAHHUE.

B3aunmoaelicTBue reHoB.

AJINIENTbHOE M HEAJIEIIBHOE.
Omnpenenenue noja. [TomoBeie
XpOoMOCOMBI. CaMIIbl U CAMKH.
BnusHaue GpakTopoB OKpyKaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue mnoJa. [lonossie
xpoMocomsbl. [TpoGrema
JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y
YKEHIIUH. TpexIBETHBIC KOIIKHU.

PosneBas urpa
«Areany.
Hccaenosarenbckuit

npoekT MyTareHHbIe
(bakTopHI.

Ponesas urpa «Cyanba
KJICTKI.
['eHbInEpeKIIOYaTENHN.
[IpakTnueckoe 3amanue
«AJTOPUTMBI 1JIs
KJIICTOKY.
[IpakTyeckoe 3axanue
«EnunooOpasue
MIEPBOTO MOKOJICHUS.
[IpakTnueckoe 3amanue
«Pacmenienue Bo
BTOPOM TTOKOJIEHUNY.
HccnenoBaTenbCcKkuil
MPOEKT «3aKoHbI [,
Mennens B
AKCIIEPUMEHTE.
[IpakTyeckoe 3axanue
«PemeTka Ilenneray.
[IpakTnueckoe 3amanue
«HacnenoBanue,
CLICTIJICHHOE C ITOJIOMY.
[IpakTrueckoe 3aHsITHE
«B3anmonencTBus
reHOB (MOJCTMPOBAHUE
CHHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CCJICKIINN
(28 u)

['eHbl B MONYJISALKSAX: BEJIUKOE
paBHOBecue. [lonmymsinusa. YacTorsl

BCTPCYACMOCTH IIPU3HAKA W aJIJICIIA.

VYpasuenue XapauBaiinOepra.
[Tonmynsiunu MEHSAIOTCS:
YUCJICHHOCTb, MUTPAIIHS ¥ BBIOOD
cynpyra. @akTopsl, KOTOpbIE
BBIBOJIAT MOMYJISIIUIO U3
paBHOBecust XapauBaitnOepra.
Yucnennocts nonynsuuu. Ponesas
urpa «9dexT ocHOBATESI.
Hpeiid renos. MyTaruu.
HecmydaitHoe ckpelyBaHue.
H3omsmus.

[Tommynsinmuy MEHSIOTCS:
€CTECTBEHHBIN 0TOOP. MexaHu3m
JIEUCTBUS €CTECTBEHHOTO O0TOOpA.
JIBUoKyIIHIil 0TOOD.
MoaudukarronHas
U3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOIU(UKALUOHHON
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHBIE TPU3HAKHY.
CpenoBasi ”BMEHYHUBOCTh
npuszHaka. Koadpdumuent
HacJenyeMOoCTH npusHaka. OTBer
Ha otOop. [Touck renon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uur. ITonmHoreHOMHBIH
aHanu3 acconuanui. «OMbD» Haj
reHomoM. [loctrenomuas 3pa.
O6patHas reHeTuka. « OMUKCHBIC)
uccienoBanus. [Iporeom,
MeTabooM. JloMmecTHKaIus U
LHEHTPbI TEHETUYECKOTO
pazHooOpa3zus. [loucku pacteHuii ¢
«XOPOIIUMMY MPU3HAKAMU JIJIs
yenoBeka. LIeHTpbl reHeTUYEeCKOTO
pasHooOpasus. Hukomnaii IBanoBHY
Basunos. Cenekuus.
KoMOuHnanuonHnas u rubpuaHas
cenekmus. I 'eTeposuc.

[IpakTHueckoe 3aaHue
«YacToTsl ajieneu,
TCHOTHIIOB U
(heHOTHUTIOBY.
Hccaenosarenbckuit
MPOEKT «AHAIN3
Te€HETUYECKOU
CTPYKTYpbI MOMYJISIIUA
(Ha OCHOBE 3aKOHA
Xapnu-Batinbepra)y.
Ponesas urpa «3ddexr
OYTBIJIOYHOTO
ropJiblikay. Ponesas
urpa

«EcTecTBeHHBIN 0TOODY.
HccnenoBaTenbckue
paboThI
«MoaudukanmonHas
U3MEHYUBOCTH PACTEHUMN
B IIpejiesiax Ballero
MECTa KUTEIILCTBAY.
[IpakTyeckoe 3axanue
«ATPOHOMBD.
[IpakTrUueckoe 3a7aHue
«I"omostornueckue psibl
HacJIeACTBEHHON
W3MEHUYHBOCTH.




CoXxpaHUTb U U3YUYUTb I'€HbI, YTOOBI
MeHATh Oyaymiee. Kak mpaBuibHO
XpaHuTh rexsl. Komeknnn
TEHETUYECKUX PECYPCOB PACTEHUM.
[TpakTukym u/unm
UCCJIEI0BATEIbCKUI IIPOEKT:
MeTo/1bl KyJIbTUBUPOBAHUS 1N Vitro
JUISL COXPAHEHMS TEHETUYECKHUX
PECYPCOB PACTEHUM U JJIsSI
YCKOPEHHOU CEJIEKIINH
['eneTnyeckue NEHTPHI B HALIEN
crpane. ['ne 3anumarorcs
TEHETUKOW U TEHOMUKOM JJISI HY KT
CEJBbCKOI0 XO35MCTBA.
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