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[TOACHUTEJIbHAA 3AIIMCKA

AKTyalbHOCTh M Ha3HaueHue nporpammsl. [Ilporpamma paspaborana B
COOTBETCTBUH ¢ TpeboBaHUsIMU DeiepaaIbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO
CTaHJapTa OCHOBHOTO 00IIIero 00pa3oBaHus, OpUEHTUPOBaHA Ha OOECIIeYeHUE
MH/IMBUAYAIBHBIX MOTPEOHOCTEN 00YUaromuXCcsl U HAIlPaBJIeHa Ha JIOCTUKEHUE
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI POTrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs C
y4eToM BbIOOpa y4acTHHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUI KYpCOB BHEYPOUHOM
JEeSTeIbHOCTH. DTO MO3BOJSET 00ECIeYUTh €IMHCTBO 00s13aTeNnbHbIX TpeboBanuii ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJILHOTO 00pa30BaHus: HE TOJIBKO HA YPOKE, HO U 32 €T0
IpeieaMu.

AKTyaJIbHOCTb peanu3aliii JaHHOHW MporpaMMbl 00YCIIOBJIEHA CaMOi
0COOEHHOCTBIO TPOEKTHO-UCCIIEI0BATENBCKON JEATENIbHOCTU. JTa ACSITEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIBHOTO UHTEpeca peOeHKa, SIBJISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
mo0ble AeMCTBUS U BaXKHBIM YCIIOBHEM YCIEIIHOM peanu3anuu uiaei. Jlroosle n3Menenus
COBPEMEHHOT0 00IIIeCcTBA CBSA3aHbI C MPOEKTAMH U UCCIIEIOBAaHUAMU — B HaYKe,
TBOpUECTBE, OM3HECe, O0IIECTBEHHO KU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JMYHOCTH 00y4aromerocs sBisieTcss ((OpMHUPOBAHNE OCHOBHBIX HABBIKOB
MIPOEKTHOMCCIIEA0BATEIBCKON 1eATEIbHOCTH.

[Tporpammoii nperycMOTpeHO (OPMHUPOBAHNE COBPEMEHHOT'O TEOPETHUECKOTO
YpOBHS 3HaHUH, a TAK)Ke U MPAKTUYECKOTO OMbITa pabOTHI C TAOOPATOPHBIM
000pyI0BaHUEM, OBJIAJICHUE IPUEMAMHU UCCIIEI0BATEIbCKON AEATEIbHOCTH. MeTo bl
OpraHM3aiy 00pa3oBaTeIbHON U HAYYHO-UCCIIEA0BATEIbCKON IEATEIbHOCTH
npeaycMaTpuBaroT (popMUpOBaHHE y 00YyYAOLIMXCSl HECTAHJAPTHOT'O TBOPUYECKOTO
MBIILIEHHS, CBOOOIbI CAMOBBIPAKEHUS U MHIUBUYAIbHOCTU CYKICHUI.

J1s IOJTHOTO yueTa MoTpeOHOCTEN yyaluxcsi B IporpaMMe HCIOb3yeTcs
g depeHIMPOBaHHBIN OJIXO0/, YTO CTUMYJIUPYET YJallerocs K yBeIUYEHUIO
NOTPeOHOCTH B MHAMBUYAIbHOM, MHTEUICKTYa IbHON 1 MO3HABATEIBHOM NesITeIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HABBIKOB. [Iporpamma cTanet BocTpeOOBaHHOM
B [IEPBYIO OYEpEAb IIKOJIBHUKAMH, KOTOPbIE UMEIOT CTOMKHUI MHTEpEC U
COOTBETCTBYIOIIYIO0 MOTUBAIIMIO K U3yUEHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSM.

B nonpoctkoBoM Bo3pacTe yuariuecs MposBIISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WJIM MHOHM 00JIaCTH 3HAHUM, HAYYHOM HAIlPaBJICHUU WK MPO(eCcCHOHATBHOM
JesITeNIbHOCTH. TakuM o0pa3oM NMPoUCXoauT GOpMUpPOBAaHUE TO3HABATEIHLHON U
npogecCHOHaIbHON COCTABIAIONIEH JINYHOCTH, IOMOTAET y4yallleMycs B ONpeIeIeHUH
OyaylIero >KU3HEHHOTO MYTH U B MPOPECCHOHAIBHOM BbIOOpE MOCE OKOHYAHUS IIKOJIBI.
[Togo6GHOTO po/a 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKeIaHNe IIKOJIbHUKA
K [TO3HAHUIO HOBOT'O, PACHIMPEHUIO U YTITYOJIEHHIO COOTBETCTBYIOIIMX 3HAHUM, U
MIOJIyYEHUIO HOBBIX B TOM YMCJIE MPAKTUYECKUX HABBIKOB, @ TAKKE MOTUBHUPYET
y4aiierocsi Ha npo(OpHeHTaLHIO.

[Tporpamma HareseHa Ha MOMOIIb PEOCHKY B OCBOCHUU OCHOB OpTaHMU3alluHU U
OCYIIECTBJICHUSI COOCTBEHHOU MPOEKTHO-UCCIIEI0BATENbCKON JEATENbHOCTH, a TAKXKE B
nproOpeTeHNH He0OX0AUMOTO OMbITA /I Pa0OTHI Ha/l UHIMBUAYAIbHBIM
HCCJIEIOBAaHUEM UJTH MPOCKTOM.

[TporpamMma OMOKET IKOJBHHUKY B 60Jiee Tiy0oKoM
M3Yy4YEeHUU MHTEpEeCyIomIel ero 00JacTi eCTECTBEHHBIX HayK, a TaKKe B IPUOOpETEHUHN
Ba)XXKHBIX COLMAJIbHBIX HaBBIKOB, HEOOXOIUMBIX JUIS POAYKTUBHOM COIMATU3AINH U
(bopMUPOBaHUS I'PaXTAHCKON O3UIIHH:

- HaBbIKA CaMOCTOSITEJIbHOTO PEUICHMSI aKTyaJIbHBIX HCCIIEN0BATEIBCKUX HUIIH
MPAKTHYECKUX 3ajay, BKIIOYAIOIIEro B ce0sl yMEHHE BUJETh U aHAIU3UPOBATh
npo0JIeMbl, HyKIaloIUecs B PEIICHUH, YMEHHE JIeTalbHO NpopadaThIBaTh U
pealin30BbIBaTh CIOCOOBI pabOThl ¢ HUMH, YMEHHE IJIAHUPOBAaTh COOCTBEHHYIO paboTy U



CaMOCTOSITENIbHO KOHTPOJIUPOBATH CBOE MPOJBUKEHHE K JKEIAaEMOMY pPe3yJIbTaTy;
- HaBBbIKAa FEHEPUPOBAHUS U 0(OPMIICHHS COOCTBEHHBIX UEH, 00JICUeHHs UX B
yIO0OHYIO JUIS pactipocTpaHeHus: Gopmy;

- HaBBbIKA YBa)XXUTEJILHOI'O OTHOLIECHMS K Uy XXMM B3IJIA1aM U UAeIM, 0()OPMIIEHHBIM

B paboTax APYTHUX JIOJEH, IPyTuX aBTOPOB — BIIA/ICIbIIEB MHTEIUICKTYaTbHON
COOCTBEHHOCTH;

- HaBbIKa MyOJIMYHOr0 BBICTYIUIEHUS Tepe]] O0NIbIION ayIuTOpueH,
apryMEHTHPOBAHUS M OTCTaUBaHMs CBOEH TOUYKH 3PEHUs, OTBETOB Ha BONPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSIKIACHHUS APYTHX B CBOCH MPaBOTE, MPOABIKEHHS CBOMX
1501 (9%

- HaBBIKA PabOTHI CO CHEIMATHM3NPOBAHHBIMHA KOMITBIOTEPHBIMH ITPOTPaMMaMHU,
1a00paTOpHBIM 000pyI0BaHUEM, TEXHUYECKMMHU YCTPOHCTBaMHU, OMOINOTEUHBIMU
(oH1aMU U UHBIMU PECypcaMu, C KOTOPIMH MOXET OBITh CBA3aHA
POEKTHOHUCCIIEI0BATEIbCKAs IEATEIbHOCTD IIKOJbHHKA.

Kpowme Toro, paboTa mKoiIbHUKA HaJl IPOEKTOM MJIM MUCCIEA0BAHUEM OYyIeT
CHOCOOCTBOBATh M Pa3BUTHIO €0 a/IeKBaTHON CaMOOLIEHKH.

BapuanTsl peanuzanuu nporpaMMbl U (POPMBI TIPOBEICHHS 3aHATHIA.

JlaHHas mporpaMma paccuuTaHa Ha paboTy CO IIKOJIBHUKaMH 5-9 Ki1accoB.
[legarory BakHee aKlIEHTUPOBATh CBOE BHUMAHUE HE CTOJIBKO Ha KaYECTBE pe3ysbTara
IPOEKTa WIM UCCIIEI0BaHM, CKOJIBKO Ha TOM, YTOOBI yUallMiics moyyal 3HaHUs B TOM
qucIie ¥ Yepe3 BBINOJIHEHNE IPAKTUYECKOTO 3aJaHMUsl, JIeJ1ajl BbIBObI U YMO3AKIIIOUEHUS
Ha OCHOBAaHHUM CBOETO MCCIIE0BaHMsI, YUUIICS CPAaBHUBATh €r0 Pe3yJIbTaThl C
TEOPETUUYECKUM MATEPUAIIOM U UCCIIEI0OBAHUSAMU JIPYTUX LIKOJIBHUKOB. Takum oOpazom,
HIKOJIBHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIIEI0BATEIbCKON AEATEIIBHOCTH U TPUOOpETET
HaBbIK KPUTHUYECKOTO OTHOILIEHUS K MaTepuaiy.

[Tporpamma pa3buTa Ha MOAYJIH, KOTOPBIE MOTYT OBITh UCIIOJIB30BaHBbI JIUOO
YaCTUYHO, JTMOO MOTHOCTHIO. Tak Moaynb «Kak >KHBOTHBIE U pacTCHUS
HPUCTIOCAOIUBAOTCS (IBOJIIOLIMOHHAS 3KOJIOTHs) MPEAINoaraeTcs Ui U3y4eHus B 5
WM 6 Ki1acce B TeueHne oHoro roja (34 gaca B roa). Moaynu «OCHOBBI
pacTeHHeBOACTBa» U «bHOTEXHOIOTUA» pacCUUTaHbl HAa 68 YaCOB U MOTYT OBITh
peain30BaHbl B TeUEHUH 2-X JieT (110 34 yaca B roJ]) UM B TeueHuu 1 roaa (68 yacos B
roz). Bo BropoM citydae BO3MOXXHO NMPOXoxkieHHe 000ux Moayien («OCHOBBI
pacTeHueBOICTBa» B 7 uiu 8 kiacce, «buorexnomorun» B 7 wiu § kiacce). AHAJIOTMYHO
MOy «MoeKyIspHble OCHOBBI (pu3Hnosioruu u hapmakonorun» u «MoJeKkysipHble
OCHOBBI CEJIEKIIUN) PACCUUTaHbl HAa 68 4acOB U MOTYT ObITh pEaM30BaHbl B TEUCHUU 2-
x jiet (1o 34 Jaca B roja) wiM B TeueHnu 1 roga (68 yacos B roa). Bo BTopoMm ciydae
BO3MO>KHO MPOX0KJieHHEe 000oux Moryiel («MoJekysipHble OCHOBBI CEJIEKIIN» B 8
kiacce, «MoJeKyIsipHble OCHOBBI (PM3HOJIOTHU U (papMaKoIorun» B 9 Kiacce).

Mo’KHO peKkOMEH10BaTh UCNOIb30BaTh MOAYIHN «Kak >KMBOTHBIE U pacTEHUS
npucnocabauBaroTcs», « OCHOBBI paCTEHHEBOACTBAY, «MOJIEKyJIIpHbIE OCHOBBI
CEJICKIIMI» B KAYECTBE HEIIPEPHIBHOTO 00pa3oBaTeIbHOTO IuKia (5-9 kinacce mo 1 yacy B
HEJIeNI0) IS KJI1acCcoB arpoOMOTEeXHOJIOTHYECKOH HanpaBiaeHHOCTH. Moaynu «Kak
JKUBOTHBIE U PACTEHUs NpUcHocadinBaloTcsa», «bruorexnonornn» u « MonekysipHble
OCHOBBI (PM3UOJIOTHH U (PapMaKOJIOTHH» B KaU€CTBE HENPEPHIBHOIO 00pa30BaTEILHOIO
nukia (5-9 kmacc mo 1 yacy B HeJlemt0) AJi KJIaCCOB OMOTEXHOJIOTUYECKOTO UITH
MEIUIUHCKOTO HallpaBJICHHUH.

B3anmocBss3b ¢ mporpammoit Bocnuranus. IIlporpamma Kypca BHEYpOUHOH
JeSITeIbHOCTH pa3paboTaHa ¢ y4eTOM PEKOMEHAalUil MPUMEPHON MPOrpaMMbl
BOCIIMTAHHUS, YUUTHIBAET IICUXOJIOTO-IIEArOTHYECKHE 0OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuil. 9To 1Mo3BoJIseT Ha MPAKTUKE COEAUHUTH OOYYAIOIIYI0 U BOCIMTATEIIBHYIO
JIeSITENIbHOCTD T1€J1arora, OpUEHTUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyalIbHOE, HO U Ha
HpPaBCTBEHHOE, COLIMAIBHOE Pa3BUTHE PeOCHKA.



DTO POSBIISIETCS:
- B IPUOPUTETE JUUHOCTHBIX PE3yJIbTATOB PeaIU3allMU IPOTrPAMMbI BHEYPOUHOM
NEeSTeNIbHOCTH, HAIIEIINX CBOE OTPaXKEHHE U KOHKPETH3AIUIO B IPUMEPHO MTporpaMMe
BOCITMTAHUS,
- B BOBMO>KHOCTH KOMIUICKTOBAHUS PA3HOBO3PACTHBIX I'PYIIIT IJId OPraHUu3aluu
HpO(l)OpI/IeHTaHHOHHOfI JACATCIIBHOCTH IIKOJIBHUKOB, BOCITMTATCIIPHOC 3HAUYCHUEC
KOTOPBIX OTMEYAETCS B IPUMEPHOU NPOTpaMMe BOCITUTAHNS;
- B UHTEPAKTUBHBIX (popMaxX 3aHATUN IS HIKOJILHUKOB, 00ECIICUNBAIOIINX
OOJIBIIYIO UX BOBJICYEHHOCTh B COBMECTHYIO C MEAroroM M JIpyruMH JIeThbMU
JeSITeIbHOCTh U BO3MOXKHOCTh 00pa30BaHuUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEH,
KIIFOYCBOC 3HAYCHUC KOTOPLBIX AJI BOCIIUTAHUA ITOAUCPKUBACTCSA HpHMepHOfI
POrpaMMOil BOCTTUTAHHUSI
Oco0eHHocTH padoThHI YYUTEJIA N0 MPOrpaMmme.
3amava y9uTess COCTOUT B TOM, YTOOBI COTPOBOXKAATH MPOIIecC MPodeCCHOHATHHON
OpHUEHTAIINH IIKOJIbHUKA, PACKPBIBAs MOTEHIIMAT KaXKJI0T0O Yepe3 BOBJIICUEHHE B
MHOT000pa3HyI0 AEATEIbHOCTh, OPraHM30BaHHYIO B pa3HbIX (hopmax. IIpu 3Tom pesynbpraTom
paboThl yUUTEINS B IEPBYIO OYEPEb SIBISIETCA JUMYHOCTHOE Pa3BUTHE ydalerocs. JINYHOCTHBIX
pe3yIbTaTOB
YUUTEIb MOXKET JOCTUYb, YBJIEKasi yUeHHKa COBMECTHOM 1 MHTEPECHON UM 000UM
JesITeIbHOCTBIO, yCTAaHABIIMBAS BO BpeMs 3aHATHI JOOpOKeIaTeNbHYIO,
MOJIIEPXKUBAIOLIYI0 aTMOc(epy, HACHIIIAs 3aHITHUS LIEHHOCTHBIM COJIEpyKaHUEM.

IIpumepHas cxeMa NpoBe/ieHNUs 3aHATHII M0 Iporpamme:
1. OObsicCHEHNE TEOPETUUECKOTO MaTepuaa 1o TeEME.
2. IloAroTroBKa K 3KCIIEPUMEHTAIILHOMY 3aHATHUIO, OOCYKIEHHE 0OBEKTOB IS
MPAKTHYECKOTO 3aHATHUS.
3. IIpoBeneHmne NpakTUYECKOTO 3aHITHS — OCHOBHAS 3ajjaua OCBOEHUE METO0JIOTUI
JTAHHOTO PKCIIEPUMEHTA.
4. ITo okOHYaHUU TPEAJIOKUTD JIETAM, KOTOPbIE 3aMHTEPECOBAIUCH JAHHBIM
JKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIIEIOBATENLCKUM MPOEKT. JlJist 7TOro He0OX0UMO
00CcyIuTh 00BEKTHI, KOTOPHIE YUEHUK OyIET HCCIIeI0OBAaTh, COCTABUTH TUIAH
IKCIIEPUMEHTA.
5. [loMoub yyeHUKY IPOAHATU3UPOBATH PE3YIbTaThl SKCIEPUMEHTA.
OueHuTh pe3ynbTaThl IPOEKTHO-UCCIIEI0BATEIBCKON 1€ATENbHOCTH IKOIbHUKOB
MO’KHO B IPOIIECCE 3aLUTHl UMU CBOUX pabOT B paMKaXxX LIKOJIbHON HayYHOIIPAKTHYECKON
KOH(epeHIInH.

COJIEP)KAHUE KYPCA BHEYPOUHOMU JEATEJbHOCTH

Mopnyab «Kak ;KWBOTHbIE H PACTEHHMS PHCIOCA0INBAIOTCS (IBOTIOIHOHHAS
3K0JI0TuA) 5-6 Kiaacchl (34 yaca)
1. Ml Hcciieqyem xkuBbie 00beKThbI (6 4acoB)

CBOICTBa U CTPOEHHUE KUBBIX OPTAaHU3MOB (CTpOeHUE KIIEeTKH). Bum, ocoOb —
OpraHu3M Kak eAnHas cucrema. Anantanuu (npucrnocobnenus). [lonsTue romeoctasa
*KHUBOro opranu3mMa. CriocoObl ero noaepKaHus.

[TonsiTHe BapuaTUBHOCTH Npu3HaKa. MccienoBarensckue padoTsl «Bee nmu

(cunHMIBI, OeKH, Oepe3bl U T.J.) OMMHAKOBBIE? DOTOKBECTY.

Orpannyenus MoppOoJOTHUECKUX U PU3NOIOrHYeckux anantauuii. [Touemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIMMHU, MAJI€HbKUMHU, BCESTHBIM.
[Tpaktuueckas padora «CocTaBisieM KHUTY PEKOPJIOB PACTEHUM U )KMBOTHBIX HAIIETO
Kpas».



2. Binsinue okpy:karomieii cpeabl Ha :KuBble opranu3msbl (12 yacos)

®daxTopsl OKpYKarolieil cpeapl (aduoTnyeckue, ONOTHYECKHUE, aHTPOTIOTCHHBIE).
[Tpumeps! abnoTHUECKUX (HaKTOPOB, OKA3BIBAIOLINX OCHOBHOE BIUSHHE HA
JKU3HEIEATEIIbHOCTD KUBBIX OPTraHU3MOB: TEMIIEPATypa, CBET, BIAXKHOCTb.
[TpakTrueckoe 3ansaTue «L{Ber u Temno» (KyOuKH Jbaa B3BECUTD, ITOJIOKHUTDH B YaIlIKH
[TeTpu Ha pa3HOIBETHYIO Oymary, uepe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpee
pacrasn). [Ipaktuueckoe 3anarue «Uto pactBopsieTcs B BoAe» (3kcnepuMeHT « Kuakuit
nomy). [Ipaktrueckoe 3anstue «/{uddys3us BemecTs B Boje (pacTBOpHI)», «/[BrkeHne
pacTBOpoOB 10 1BeTKY». IIpakTueckoe 3anste «Jlen rmiasaer B Boje (aiicoepry,
3aMep3aHue Boj1oeMoB)». [Ipaktuueckoe 3anatue «Jlea npu 3amep3aHuy paciIupseTCs»
(pa3pyienue kaMmHsl (IOYBOOOPa30BaHUE), 3aMep3aHUE KIIETOK).

OcHOBHBIE 3aKOHOMEPHOCTHU MTPUCTIOCOOTICHUS )KUBBIX OPTaHU3MOB K

abuotnyeckuM (pakropam. [IprucrnocobaeHns K OCHOBHBIM a0MOTHYECKUM (haKTOpaM:
TeMIepaTypa, BIaKHOCTh U cBeT. [IpakTuyeckoe 3anstue «lllyba» (kyOuku ibaa
3aBEpPHYThH B pa3HbI MaTtepual, B3BecuTh). [Ipaktruueckoe 3austue « IurMeHTs» (MOKHO
pa3zenuTh Ha BaTMaHe KpacuTenu u3 piaomactepoBy. [Ipaktudeckoe 3anstue «Kak
JKUBOTHBIE IJIABAIOT B BOAE» (DKCIEPUMEHT C ITUIETKOMN).

HccnenoBarensckue paboTsl «BnusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)

Ha pacTeHUs B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (HA IOCTYITHOM
MaTtepuae).

3. BzaumopeiicTBHA :KUBBIX OPraHu3MoB (4 yaca)

buoTtnueckue pakTopsl. 3aKOHOMEPHOCTH PA3BUTHS MEKBHIOBBIX
B3aMMOOTHOIIEHUH. KoaBomonus (XUITHUK-)KEPTBA; apa3uT-X035IMH) DBOIOLHS
cTpareruii noOkiBaHus nuiy. CounaabHOCTh. Buabl-BeeneHusl. [lepedens
pactenuiiBpeaureneii. MccnenoBarenbekas padora «HabmroaeHus 3a B3aUMOOTHOIIICHHSIMH
YKUBOTHBIX MPH TOOBIBAHUH MUIIYU (KOPMYILIKH JUISI ITUL, 111 TOPOACKHUX WIIH CEIbCKUX
JKUBOTHBIX). BeO-kamepr». UccnenoBatenbckas pabora «Pacrpoctpanenue
BHJIOBCUHAHTPOIIOB B HAIlIE MECTHOCTI.

4. YennoBek B KM3HU PacTeHUI U :KUBOTHBIX? (6 4acoB)

AHTponorenHsie paktopsl. [IpaBna 1, 4To MepBOOBITHBIE JIFOIN KU B TAPMOHUU
¢ npupojoil. OgoMalIHBaHUE U IPUPYUEHUE )KMBOTHBIX M pacTeHHM. 3aueM cracarb
BBIMHUPAIOLIME BUJIbI, KaK 3TO JienaTh. KynbTypHbIE pacTEHUs U UX TUKUE TIPEIKH.
[ToueMy BakHO MX COXpaHATh. Pa3HOOOpa3ue KyJbTypHBIX PACTEHUH U UX 3HAUECHUE B
KU3HU yenoBeka. KpacHas kaura Barieii tepputopu. Ocobo oxpaHseMble TEPPUTOPUH,
3anoBeqHUKU Poccun n mupa. [Ipaktrueckas padbora «Pa3HooOpa3ue KynbTypHBIX
pacTeHUl B BallleM PETHOHEY.

HccnenoBaTenbckas paboTa «BiusHue aHTPOTIOT€HHBIX (PaKTOPOB HA Pa3BUTHE
pacTeHuil B rOpoJie/HACEIIEHHOM ITYHKTE).

Okckypceusi/mpaktuaeckast padora «OOIIT B Bamem pernoHe — yHUKAIIBHBIC
OOBEKTHI IPUPOABIY.

5. Dkosoruyeckue Humu (6 4acon)

buocdepa — ogHa u3 BaxkHeHmmx o0onouek 3emian. UTo Takoe «3KOJOTHIECKHe
HUIIW» U KaK oHU Gopmupyrorcs? dopMupoBaHue 3HAHHUH 10 OMOPa3HOOOPA3HIO
YKU3HEHHBIX (POpM, TIOBEIEHUECKUX MPHUCIIOCOOTCHUA, MOIU(DUKAIIMOHHAS
W3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbIe COOOIIECTBA U UX THUIBI. Pa3zButue
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue paboThl « KOJIOTHYECKUE HUIIKM BOKPYT TeOs — ONMCaHKe
dakTopoB okpy:xaromien cpenpi». Mcenenoparenbckue paboTsl « DeHOTOTHYECKHE
HAOJIIOICHUS.

Moayib «OCHOBBI pacTeHHEBOACTBA» 7-8 Ki1acchl (68 yacoB)
1. BBeenue B pacTeHHEeBOACTBO (2 yaca)

Yro-Takoe pacTeHHUEBOACTBO: OCHOBHELIC (l)aKTOpBI BbIpalllMBaHU paCTeHHﬁ.
HcTopus pa3BuTHs arpoxuMuueckux 3HaHuil (padotst M.B. Jlomonocosa, FO. JIubuxa,



Byccenro, B.B. Jlokyuaesa, K.A. Tumupsizesa, [1.A. Kocteruesa, [{.H. [IpssaumnnkoBa
u ap.). [lpaktudeckas padora «bouka JInbuxay.
2. ATpoTexHHYeCKHil IKcrepuMeHT (6 yacoB)

[TpaBmita nOCTaHOBKHU arpo3KcrnepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB C
pacteHusMU. BIOOp TeMbl, cocTaBlIeHUE TUIIOTE3BI, LIEJIN U 3a7a4 SKCIIEPUMEHTA T10
BBIPALMBAaHUIO PACTEHUI B KOHTpoJaupyemMon cpene. KoHTposn, moBTOpHOCTH,
npoBeJeHue 3KkcnepumenTa. [InannpoBanue skcniepumenTa. OeHka pe3yabTaToB
sKcniepuMenTa. Mccnenoparenbckas padora « DakTopbl, BAMSIOMME Ha IPOPACTaHUE
CeMSsH (pOCT ITPOPOCTKOB)».

OcBoeHME TEXHOIOTMH KPYTJIOTOJAUYHOTO BBIPAIMBAHUS CAJIATOB M MUKPO3EJICHH

B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX YCI0BUAX. COOp YCTaHOBKH J1JIsl BBIPAIIMBAHUS
pacTeHN B KOHTPOJIMPYEMBIX YCIOBHUSX.

3. Posib XuMHYeCKHUX 3J1eMEHTOB B MUTAHUM pacTeHuii (20 yacon)

Bona. PactBop. BeITskka. AHMOHBI, KATHOHBI, 3JIEKTPONPOBOIHOCTh U pH
pactBopa. Posiib XUMHUYECKHX JIEMEHTOB B MIMTaHUU pacTeHul. [lonyyeHune nuraTeabHbIX
BellecTB pacTeHusMu. [IpakTuueckast padota «CxeMbl MUTATENIBHBIX pacTBOPOB. Pacuer
7103 y100peHUH /ISl MUTaTeIbHBIX PACTBOPOBY.

Y noOpeHus: opraHudeckre, MUHEpaibHble, MUKpoOHosornyeckue. Tumsl
NUTaHUs pacTeHUi. Bo3ymiHoe u MuHepanbHOe (KOPHEBOE) MUTAHUE PACTEHUM.
TpaHCIIOPT NUTATENBHBIX BEIIECTB PACTEHUI: BOCXOASIINN U HUCXOIALIUMI TOK.
Baxmwelimme kanuiinsie, pochopHbIe U a30THBIE YA0OpeHHs, UX cBoiicTBa. [IpocThie n
cioxHble ynoopenus. [Ipaktuueckas padota «lIpaBuia cmemmBanus y1o0peHun»
[TpakTnueckas pabota «IlutaHue pacTeHMit: TEXHOIOT U MIPUTOTOBIIEHUS TUTATEIbHBIX
pacTBOPOB U1 Pa3HBIX KyJIbTYpP».

Poct u pazBuTHe pacTeHUii: dTabl OHTOreHEe3a, (PaKTOPHI, BIUSIOMINE Ha POCT
pacTeHMii: cBeT, rycToTa MocalokK, MuTaHue, cyocrpar. [Ipaktiuueckas paborta
«MOHHMTOPUHT MUHEPAIILHOTO ITUTAHUSI PACTCHUIN.

Oco0eHHOCTH NUTaHUs pacTeHUI a30TOM. A30T M €ro 3HaU€HHUE B KU3HU
pactenuii. @OpMBI a30Ta U UX IIPEBPALLICHNE B IIOYBE.

Hcrounuku pocdopa ans pacrenus. 3HaueHue Gochopcoaepikaliux coenHeHUH
B KJIeTKe. Poib Makposprudeckux coenuHeHnit pochopa B IHEPreTUIECKOM OOMEHE.
BnusiHue kanus Ha usnyeckue cBoicTBa NpOTOIIIa3Mbl, Ha (hEPMEHTHI
YTII€BOIOPOAHOr0 0OMEHa, CUHTE3 0eNKoB U Ap. Poib Kanus B nojaepKaHuU HOHHOTO
OanaHca B TKaHAX, B IPOIECCaX CaMOPETYJISALHH.

PerynsropHas u cTpykTypooOpa3oBaTenbHasi poJb KaJbIUs. Y4acTHe B
00pa30BaHUM KJIETOYHOM CTEHKH, MOIEPKAHUU CTPYKTYpPbl MEMOpaH U peryisiuus ux
IIPOHUIIAEMOCTH.
3HadyeHue MarHus B Metabonu3me pacteHuil. Maruuii B coctaBe xjaopoguiia,
CXOJICTBO XJIOPO(HIUIA ¥ TEMOTTIOOMHA KaK CBUJIETEIHCTBO €TMHCTBA OPTaHUIECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COE€AMHEHNUS, UX POJIb B CTPYKTYPHOU OpraHU3aluy KIETKH,
y4acTue B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

MukpooanemenTsl. [lpeacraBienus o poiyu MUKPO3JIEMEHTOB B MeTaboIn3Me
pacteHnii. OCOOEHHOCTH MOCTYIUIEHUS! MUKPO3JIEMEHTOB B pacTeHus. CUHEpru3M U
AQHTarOHU3M JIEMEHTOB MMUTAHUS PACTEHUH.

PacTturenbHas 1MarHOCTHKA U METOJIbl MACHTU(PHUKAIIMY HETOCTaTKa/N30BITKA
aneMeHToB nutanus. [lpaktnueckas pabota «PacTuTenpHas AMArHOCTUKAY.
HccnenoBatenbckas padoTa «O1eHKa COCTOSHUS KOMHATHBIX PACTCHUN, pacTeHUI
Ha IIKOJbHOW TEPPUTOPHUH, YCTAHOBKA MPUYHH NMATOJIOTUUYECKUX COCTOSTHUM (TIpH
HAJTUYHHN)».

HccnenoBarenbsckas padota «OLeHKa BIUSHUS pa3IndHbIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTEHUH (COCTaBIECHUE PA3IMYHBIX ITOJIKOPMOK)».

4. Peryasitopbl pocta pacteHmii. 3ammura pacrenuii (4 yaca)
[TonsiTHE 0 perynsaTopax pocta pacTeHUi. CTUMYJIATOPBI POCTa — GUTOTOPMOHBI



(aykcuHBI, THOOCPEITHHBI, TUTOKUHUHBI). THrHOUTOPBI pOCTa pacTEeHHIA:

1. npupoHbIe
(abcum3oBast KUCIIOTAa M HEKOTOPBIE (PEHOJIbHBIC BEIIECTBA (MKyMapoBasi, KOpUIHas,
CaJIMIMIIOBAs K-Thl),

2. cuaTeTHYecKue (MOp(haKTHHBI, peTapIaHThl, 1eOTHAHTHI,

JI€CUKAHTBI, TepOuIH ibl). DUTOMOHUTOPHHT M OLICHKA COCTOSIHUS PACTCHUH.
CoBpemenHble ciocoObl MOHUTOpUHTa. [IpakTHueckas padota « PUTOMOHUTOPUHT U
OLIEHKa COCTOsAHUS pacTeHui. COBpeMeHHbIE CIIOCOOBI MOHUTOPHUHI Y.
HccnenoBarensckas padbota « BnusiHue rerepoaykcuHa Ha mpopacTtanue (pocT Ha
pa3HbIX CTaUAX, B PA3HBIX YCIOBUIX) PAa3IHMUHBIX PACTEHHI».

3amuTa pacTeHUI OT BpeauTenei: ocCHOBbI Onomeroaa. [Ipaktuueckas padbora
«/HCeKkTapuu: npaBuiIa ¥ YCIOBHS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boanasi, mecuanasi U NOYBEHHasl KYJbTYPbl, X IPUMEHEHNE B BLIPAIIMBAHUH
pactenuii. ®u3nosorus pacrenuni (8 yacon)

Bopnast, necyanast 1 mouBeHHas KyJlIbTypbl, UX IPUMEHEHHUE B BhIpAIlIUBaHUU
pacrenuii. [IpoBenenue Boabl B KopHe U ctebine pactenuil. [Ipakruyeckas padbora
«KopHeBoe naBieHue».

BopHbIil pe’kuM pacTeHuil: cTpoeHHe YCThUIL: (PAKTOPBI, BAMSIONINE HA UX
PacKpbITHE U 3aKpbITHE. 3HAUEHNE MEXaHNU3Ma PETYJISILIMY UCIIAPEHUS BJIarM PaCTEHHUEM.
[Tpaktuueckas padora «IIpurorosneHue npenapara yCTbHUIl METOAOM CIIETIKA».
HccnenoBarensckue paboThl: «BnusHue ycnoBuil cofepxkaHus pacCTeHUM Ha
KOJIMYECTBO YCTBUID.

@DOTOCHHTE3 — YHUKAIIBHBIN ITpoliecc pacTeHuil. TeMHoBas u cBeToBast (asbl
¢dorocunTe3a. 3HaueHHe (POTOCUHTE3A /TS )KUBBIX OpraHu3MoB. [IpakTrueckas pabota
«DyHKIMOHANIBHAS AUATHOCTHUKA PACTEHUN 110 aKTUBHOCTH XJIOPOILJIACTOB)
HccnenoBatenbckas pabota «Onpenenenue xnopopuuia A u b, onenka
(OTOCHHTETUYECKON aKTHBHOCTH PACTECHHUN U (PaKTOPOB, BIUSIONIMX HA HEE».

daxTopsl pocTa pacTeHui: BO3AyX M adpauus. [lon3zeMHoe npIxaHne pacTeHuit:

COCTaB MOYBEHHOTO BO3/yXa, Ta3000MeH. ['a3000MeH npu 6eCrIOYBEHHOM
BeIpammBaHuu. [IpakTudeckas padora «Aspammsi, CO2 u O2. JIpIxaHue pacTCHHIN.
[TpakTrueckas padbota «/IpIxaHue pacTeHH: OIIEHKAa MHTEHCUBHOCTH JIbIXaHUSI PACTEHUIN
Y TUIOZIOBY.

UccnenoBatenbckue paboThl: «BiusiHIE criocoba BeIpaliuBaHus (COCTaBa
IUTATEIbHOM CMECH, CXEMbl BHECEHUS) Ha POCT U PA3BUTHUS Pa3IMYHBIX PACTEHHI».

6. KyabtypHnble pactennsi. CoBpeMeHHbIe acneKThl cejiekiuu (20 yacoB)

Kak uesnoBek cran vcnonb3oBaTh pacTeHUs? CBsA3b pa3BUTUS LUBUIM3ALUU
YyenoBeKa U oJoMalTHuBaHus pacteHuil. Jlomectukanusa. Juckyccus «Jlomectukanms,
BCE JIU PaCTE€HHUS U )KMBOTHBIE, KOTOPBIE KHUBYT PSIIOM C YEIOBEKOM UM
OJIOMaIIHKBAIOTCA? MOXKHO JIM CUMTATh TapaKaHa OJI0MAIIHEHHBIM KUBOTHBIM 7
HacnencTtBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB.
W3menunBocTh. Bunsl nsmenunBocTsb. [Ipaktuueckas pabora «MoaudukamonHas
M3MEHYMBOCTb (JINCThS, UTOJIKH C OJTHOTO JIEPEBA)».

I'en — MaTepuanbHBII HOCUTENb HACIIEICTBEHHOCTH M U3MEHUHNBOCTH.

HyxnenHnoBble KUCIOTHI. JIokanu3amusi reHeTHYeCKOro MaTepuaia B kierke. Jlenenue
knetok. Permukanus JIHK. OcHoBHas jorma MonekyJsipHoN 6uonoruu. TpaHCKpUTIIIHS.
Tpancnsus. Myrtanun. [Ipaktudeckas padora «['eH — HHCTpYKIus 0 COOpKE KIETKH

(Ha Oucepe K KOHCTpyKTOpE)». [IpakTdeckas pabora «MyTarus Ha OyTepopoae
(J1r000¥ 00BEKT U3 peAbIAyIIeH paboThl, IIe K3MEHEHHE UHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEUTHETO BU/1a 00BEKTa)».

DddexT OyTHIIIOYHOTO TOPIIBIINIKA H TEHETUYECKOe pazHooOpaszue. Uto Takoe
reHO0aHK? 3a4eM COXpaHITh TEHETUUYECKHE pecypchl pacTeHui? OCHOBHBIC CIIOCOOBI
COXpaHEHHS TeHETHUECKUX PECYpCOB pacTeHuil (ex situ u in situ).
3nauenne pabor H.M. BaBunopa. 3akoH romosiornueckux psaoB. LleHTpbI



IIPOUCXO0KICHU KyJIbTYpHBIX pactennii H.M. Basunosa u I1.M. ’KykoBsckoro.
[Tpaktuyeckas padora no rpynnaMm «OTKya Ha HAIIMX CTOJIaX (PPYKThI/OBOLIU/3TAKI».
OcHoBHble MeTObI cenekiuu. [ nopunnzanus. @opmel 0T00pa. OCHOBHBIE
HalpaBJICHUS CEJEKIUU: YIyUlIeHUe YPOrKaifHOCTH, yCTOMUYMBOCTH K OMOTHYECKUM U
abuotnyecknM (pakropam. [Ipakruyeckas pabora «BripammBaem ropox. Kak nmposectu
CKPEILHMBAHUE Yy TOPOXaA».

Ectb 1 %u3Hb B TpoOupKe? BHOTEXHOIOTHS KyIbTypHBIX PACTCHUIA.
HccnenoBatenbckas paboTa «BelpamuBaHue pacTeHUI B IpoOUpKe» (MOXKHO
BOCITIOJIB30BAThCS PE3YJIbTATAMH IPEABIAYIIUX SKCIEPUMEHTOB I10 COCTaBICHUIO
IUTATEJIbHBIX PACTBOPOB JAJISl pAaCTEHUH).

Kak genoBex MoxeT MOAUPUIMPOBATL pacTeHus? [ eHeTnueckoe

penaktupoBanue. COBpEMEHHbBIE IOAXObI U TOCTHIKEHUS TEHETUYECKOTO
penaktupoBaHus pacteHuil. [Ipaktuueckas padora «I'eHOMHbBIE HOKHHUILIBI
(monmenupoBanue pabotsl cucteMbl CRISP-Cas).

7. PacTuTenibHas npoaykuus. (8 yacon)

Hanzemusble 1 nonzeMHuble opransl pacteHuid. [loOer u Bugon3smMeHeHHbIH oder
pactenuii. CriocoObl pa3MHOKCHHS PACTCHHIA.

[TonsiTue o kauecTBe NPOAYKTOB NuTaHusl. [Ipo0iemMbl KOHKYpeHIIUN

OTEUYECTBEHHBIX NPOJLYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA JOCTaBKH U CPEICTBA
COXpaHeHHs MPOoAyKTOB nuTanus. [IpakTuueckas padora «IlpeaensHo JOMyCTHMbIE
koHueHTparuu (ITJAK) u meropl KOHTpOIIs 0€30MaCHOCTH PACTUTENBHBIX IPOILYKTOB
MUTaHU.

Mukpo3eneHs: NoJIe3HOCTh U TexHosorus. MccnenoBarensckas padota «OneHka
KayecTBa BbIPAILIEHHON MUKpO3€eJIeHn» (JINOO CBOSI, TMOO U3 Mara3uHa).
XuMHUecKuil aHanu3 npoaykuuu. OCHOBBI CIEKTPO(OTOMETPHH.

[Torenmmometpust. Xpomarorpadus. [Ipakrndeckas padbora «MeTOAbI OLEHKH KauecTBa
pacTUTENbHON NPOTYKIMH: XpaHEHHUE U COXPAHHOCTh MUTATENIbHBIX BELIECTBY (I10
JIOCTYITHOMY 00OpYIOBaHHIO).

HccnenoBatensckas padota «Onpenenenue Buramuia C METo0M 00paTHOTO
TUTPOBAHUS B IJIOJIaX HA Pa3HOM CPOKe (Croco0e) XpaHEeHHUs.

Monyab «buorexHnosorus» 7-8 kiaaccol (68 yacon)
1. buorexunoJiorus (4 yaca)

[ToHsATHE OMOTEXHOJOTHH. 3a4eM YeJIOBEeKY OMOTEXHOJIOTHH, B UEM HX
NPEUMYLIECTBO Mepe]l XUMUYECKUM CUHTe30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBIIIJICHHbIE MUKPOOPTaHNU3MBI, KJIETKH U TKAaHW PACTEHHIA, )KUBOTHBIX U YEJIOBEKa,
onoxaranuzatopsl. [IpakTuueckas padota «IIpumepsl npuMeHEHUsT OUOIOTUYECKUX
00BEKTOB B TBOEH KU3HIY.

Chipbe 111 OMOCUHTE3a U OLIEHKa ero OMoJIOrn4eckoil ieHHOCTH. OCHOBHBIE
MCTOYHUKH yTIIepoa, a30Ta, pochopa, MUKPOIIEMEHTOB. MccineqoBaHne HOBBIX
UCTOYHUKOB ChIPbs (BKJIIOUYasi BOIIPOCHI €0 MpeBapUTeNbHOM 00paboTkH), pazpaboTka
HOBBIX MMUTATENbHBIX CPEJI, B TOM YHCJIE BKIIOYAIOIINX OMOCTUMYJISITOPBI U APyTHE
3JIEMEHTHI YIPABJICHUS U ONTUMHU3AIMH [TPOLECCOB OMOoCcHHTe3a. MeToAbl ONTUMU3ALUU
MUTATEJIbHBIX CPEN.

2. Muxkpoounosorus (12 yacos)

[TonoxkeHre NpOKapruoOTOB B CUCTEME OpraHrueckoro mupa. CtpoeHue
OaktepuanbHoit kieTku. Knaccudpukanus 6akrepuii. Mopdonorus 6akrepuii. [Ipoctsie
U CIIO’KHBIE METOJIbI OKpalMBaHus 0akrepuil. dusnonorust 6akTepuii: NUTaHUE,
JIbIXaHUE, POCT U pa3MHOXKEHUE. 3HAKOMCTBO € IOMEHOM ApXeH (3KCTpeMO(UIBHOCTb,
0CO0EHHOCTH cTpoeHHs KIeTKH). JlabopaTopHas padora « PUKCHpOBaHHBIE MPETIapaThl
Oakrepuii. Onpenenenue GOpMbI NPEIT0KEHHBIX KYJIbTYP MUKPOOPIaHU3MOB,
UCIIOJIB3YS IPOCTOM MeTo 1 oKpacku» JlabopaTtopHast pabora «OnpeneneHue Tuna
KJIETOYHOM CTEHKH METOJIOM OKpaIlMBaHUs 1o ['paMmy» (MIpH HATUYMK PEAKTHUBOB).
MonouHokucoe u cnuptoBoe OpoxkeHue. PoToTpodHbIE U XEMOTPO(DHBIE



Oaxtepuun. Kunetnueckoe onrcaHue nporecca pocta MUKpOOpraHU3MOB.

DKCHOHEeHIallbHas Mo/ieTb pocTa. KuHeTnka rudeir MUKpOOPraHU3MOB.
JlaboparopHas padota «IIpuroroBiaeHue Npm>kKU3HEHHBIX MIPENAPATOB MOJIOYHOKHUCIIBIX
OaKTepHii».

[TaTorennsie 6akTepun. YyMmHas nmanodka ¥ 4epHasi CMEpPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkynes. Mcropust 60ps0bI ¢ OakTepuanbHbIMU HHEKIHsIMU. JlaboparopHas padoTa
«IToceB cMbIBa ¢ pyk Ha yamku [lerpm». JlabopaTopnas padora «Briienenne unctoi
KyJIbTypbl OakTepuii. Meton pa3BeneHuil. MeTo1 UCTOIIAIOMIETO MTPUXay.

JlaboparopHas pabota «Mopdosornueckas XapaKTepUCTUKA BBICIICHHOW YUCTON
KyJbTYpPbI: XapaKTEpPUCTHUKA KOJIOHUH, popMa OaKTepuil, TUIT KIETOYHOU CTCHKNY.
Boiina 6ecKOHEUHOCTH: aHTUOMOTHUKH MTPOTHB OakTepuii. MexaHU3MBbl ACHCTBUI
aHTHOMOTHKOB. MeXKJIeTOUHasi KOMMYyHHUKalus 6aktepuii. UyBCTBO KBOpyMa.

JlaboparopHast pabota «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha YaIike 06e3 u ¢
no0aBieHHs] aHTUOMOTUKOBY MccnenoBarenbckas padora «llonck MUKpOOpPraHU3MOB
00J1a/1a101IMX AaHTarOHUCTUYECKON aKTUBHOCTBIO.

[Tpumenenue O6akTepuii yenoBekoMm. KuHeTnyeckoe onucanue OMOCHHTE3a
IPOAYKTOB MUKPOOpPraHu3MaMu. bakrepuu, KOTopble MOTYT pa3JlaraThb IJacTHK.

HccnenoBatensckas pabota «Boigenenue MOJIOYHOKHUCIBIX OaKTepuid, UCCIIEOBAHNE UX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMOTEeXHONIOTHH. VICKyCCTBEHHBIE acCOLIMAIIUU PACTEHUI
¢ MUKpoopranuzMamu. VMccnenoparenbckas pabora «Belienenne 6akTepuii Moyie3HbIX
JUISL pAaCTEHUI.

3. JykapuoTH4ecKue OpraHu3mMbl B OHOTEXHOJI0THH (IIJIeCHeBbIe TPUObI,
APO:KAKH, Bogopocau) (12 yacoB)

[TnecHeBbie TpUOBI NPOAYLEHTH OMOIOTMUECKH AaKTHBHBIX BEILIECTB.

OO61mas xapakTeprcTUKa IpoxKel caxapoMuileToB. McTopus ncnonb3oBaHus
JPOXOKEeH B TPAAUIIMOHHON OMOTEXHOMOTHH. TeXHOJIOTHH BUHOIEIHUS U XJIeOOTIeUeHMS,
CHeIMaTM3UPOBaHHbBIE PACHI Ipoxokeil. MeTabonu3m aposxoxkeil. Peakuus ciuptoBoro
opoxenus. JlaboparopHast padota «Ilogcyer kIeTok Apoxokel B kamepe ['opsieBay.
JlaboparopHas paboTta «OOHapykeHHE TPOAYKTOB CHIUPTOBOTO OPOKEHHS: ITUIIOBOTO
CIUpTa U YIVIEKUCIIOro razay. [lonydeHre BTOpUUHBIX META0OIUTOB B IPOXKKAX.

Jposxoku Kak nmpoxyneHTsl OnoToruius. [lonydenne 1eneBbix OEIKOB B IPOXKKAX.
Oco0eHHOCTH BEreTaTUBHOTO M MOJIOBOTO Pa3MHOXKEHHUS y JPOKKEH, 3HAaUCHUE
M3YyYEeHUS MUTO3a M LIUTOKWHE3a U1 ONTHUMU3AIMH MTPOLIECCOB KyJIbTUBUPOBAHUS
JPOKEBBIX IITAMMOB, TOHUMaHHS TPUYHH MATOTE€HHOCTH JIPOXOKEH M IpuOOB, TIOMCKA
MuUIIeHel QyHTULIUI0B U pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MPEapaToB.

JlaboparopHas pabota «HabmoieHne pa3sMHOKECHUS TPOAKIKEBBIX KIIETOKY.

[TpakTrueckas pabota «Ilomydenue TBopora u kedrpa Ha OCHOBE MOJIOUHOKHUCIIBIX
OaxkTepuiiy.

[TpakTrueckas pabota «OcHOBHBIC BUJIBI KBaca U UX XapaKTEPUCTHKA
«JIpox:K1 ¥ MOJIOUHOKHUCIIbIE OAKTEPUH, IPUMEHSEMBIE I IPOU3BOJICTBA KBACA.

[TpakTrueckas pabota «CpaBHUTENBHBIN aHATU3 Pa3BUTHUS APOXIKEH B a3pOOHBIX U
aQHAPOOHBIX YCIOBUAXY.

[TpakTrueckas pabota «MeTobI OIIEHKH CBOMCTB XJIEOOMEKAPHBIX APOXIKEH.
Oco0eHHOCTH IPUMEHEHHUS IPECCOBAHHBIX, CYIICHBIX U HHCTAHTHBIX JIPOACKEI.

HccnenoBarensckas pabota « BnusHue GuU3NKO-XUMHUYECKUX
(hakTOpOB Ha KA4eCTBO OMOTEXHOJIOTUICCKOM MPOTYKITUH (KBAC, KePup, ChIp, XJIed 1
TIp.)».

Bonopocnu — nepcrnekTuBHbIN 00BEKT AJIs1 IPOM3BOACTBA O€NKa U yIJIEBOIOB.
buoTtexHonornyeckrue METObl OUUCTKU TBEPABIX, KHUJIKHX OTXOJIOB M Ta3000pa3HBIX
0TXO0I0B TIPOon3BOJICTB. CTOUHBIC BOJBL. CXeMbI OUUCTKH. BHOGMIBTpPEI, a3pOTEHKH,
METaHTEHKH, OKCUTEHKU. AKTUBHBIN UJT ¥ BXOJASIIUE B HETO MUKPOOPTaHU3MBI.
Hcnonp30Banue BOAOPOCIEH B OYUCTKE CTOUHBIX BOJ. MccienoBarensckas paboTta
«Bnusiaue pusnko-xumudeckux ¢pakropoB Ha poct Bogopociu (Chlorella vulgaris)».



4. HacaeacrBennasi ungopmanus (8 yacon)

HacnencTBeHHOCTh ¥ U3MEHUHMBOCTh — OCHOBHBIE CBOMCTBA KHUBBIX OPIraHU3MOB.
N3menunBocTh. Bunbl n3menunBocTs. [Ipaktudeckas padora « MoaudukannoHHas
U3MEHUUBOCTb (JIUCThSI, UTOJIKU C OHOTO JIEPEBA).

['eH — MaTepHanbHBIM HOCUTEb HACIIEACTBEHHOCTH U U3MEHUNBOCTH.

HyxnenHoBble kucnoTsl. JIokanu3amnus reHeTHYeCKOro MaTepuaia B Kierke. Jlenenue
knetok. Permukanus JIHK. OcHoBHas norma MonekyisipHod ouonoruu. TpaHCKpunus.
Tpancmsanus. Myrtanuu. [lpaktudeckas padora «I'eH — MHCTpYKLUs O COOpKe KIETKH
(na 6ucepe i KoHCTpyKTOpe)». [IpakTnyeckas pabora «Mytamus Ha OyTepOpoe
(7110601 00BEKT U3 MpeabIayIeit paboThl, 1€ U3MEHEHNE HHCTPYKLUH NPUBEIET K
M3MEHEHUIO BHELITHETO BU/1a 00BEKTa)».

5. BupycoJgiorus. (6 yacoB)

[Tono>xeHre BUPYCOB B CCTEME OpraHrueckoro mupa. CTpyKTypa U XMMHYECKUN
coctaB BUpycoB. Kiaccudukanus Bupycon. Penponykuus Bupycos. IIpocmotp
JTOKYMEHTAIBHOTO (PHIIbMa O BHpYCax.

Bupycsl - Bo30yaurenu nHpeKIMoHHbIX Oone3Hei. OHkoBUpYChl. bakreprnodaru:
CTPOEHHE, CBOWCTBA, IPUMEHEHNE.

[Tpaktuyeckas pabora. «MeTo pa3BeIeHHI»

[Ipaktudeckas padora. « TurpoBanue 6akTepruodaros.

buonorunueckue Meto 1l 60pbOBI ¢ BUPYCaMHu.

6. 'ennast uH:KeHepUs1 U OMOTEXHOJIOTHH. (8 YacoB)

OcHoBBI reHHOM nHxeHepuu. Bektopa. Cnenuduueckue GpepMeHTb OaKTepHid.

[TpakTHueckas padoTta « DHIOHYKJI€a3bl pECTPUKIMHU (padoTa ¢ HyKJIEOTHIHBIMU
MOCJIEI0BATEIBHOCTAMU Ha Oymare)».

buoTtexHonornu npoayKuu 0eNKoB B OaKTepHalbHBIX KyJnbTypax. JJocTrxeHus
T€HHOW MH)KEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucreMa alanTHBHOTO MMMYHHUTETa OaKTepHil U apXeid.

[Tpaxtruueckas padota «I'ennbie HOXxHUIBLI - CRISPR/Cas (MmonenupoBanue Ha Oymare)y»
I'MO. Metoas! nomyuenuss ' MO. Urpa-nuckyccust « Belurpaii rpanT Ha co3fgaHue
I'MO».

7. BHOTeXHOJIOTHH B ’KMBOTHOBO/ACTBe (8 yacoB)

JlomecTuKalus OCHOBHbIE JOMAIIIHUE )KUBOTHBIE; COBPEMEHHBIE HKCIIEPUMEHTAX
[0 TOMECTUKALINN KUBOTHBIX (JINCUIA, HOPKA U JIP. — SKCIIEPUMEHTBI HAYYHOU HIKOJIBI
akageMuka benseBa). Jluckyccus «JlomecTukarus, Bce JIM paCTeHUS U )KUBOTHBIE,
KOTOpPBIE KHUBYT PSIIOM C YEJIOBEKOM UM OJJOMAIIHUBAIOTCA? MOYKHO JIM CUMTATh
TapakaHa OJJOMAIlIHEHHBIM JKUBOTHBIM?».

CoBpeMeHHbIE METObI B )KUBOTHOBOJICTBE: TPAHCIUIAHTALIUS YMOPHUOHOB,
XMMEpHbIE )KUBOTHBIE, KIIOHHpoBaHue. [IpakTuueckas padboTta «Meroauka
KJIOHUpOBaHHA (MOJIeTUpOBaHUe Ha Oymare).

OcHOBHBIE 00JI€3HU )KUBOTHBIX U POJIb MATOTCHHBIX MUKPOOPTaHU3MOB U
[Iapa3uTOB B Pa3BUTUU 3a00JIE€BAaHUI TOMAIIHUX KUBOTHBIX M OCHOBHBIX Mepax 0OpbObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [lonoxxurensHoe
¥ T000YHOE (OTPUIATEITFHOE) BO3JICHCTBIH aHTHOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHHSI
KUBOTHBIX; LI€JIM U 33/1a4M BeTepuHapuu. BHOTEeXHOI0rHs KOPMOBBIX MPENapaToB.

[TpakTrueckas padora «CocTaBieHHE palliOHa TUTAHUS KUBOTHOI'O, pacyeT pacxo/10B
Ha COJIEpIKaHUe».

HccnenoBarenbsckas padota «OLeHKa KayecTBa MOJIOYHON IPOAYKIIUNY.

8. buorexnoJsiornu B pacrenneBojactse (10 yacon)

OcHoBHBIC MeTO/IbI cesekimu. [ udpunuzarus. @opmel or6opa. OCHOBHBIE
HaINpaBJICHUS CEJICKIMU: YIIyUlIeHue YPOKaifHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnyecknM (pakropam. [IpakTuueckas pabora «BreipanmBaem ropox. Kak nposectn
CKPEIIUBAHUE y TOPOXa.

OCHOBHBIE TIOJIXOJIbI CEJICKIINU ¥ OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,



['uOpunu3anus, oTIaleHHAs THOPUAU3AIINS, HCKYCCTBEHHBINH 0TOOpP, TeTEepPO3HC,
TpaHcopMalus, MyTareHe3, FeHeTH4eCKoe pelakTupoBaHue). Micropus cenexkiuu B
Poccuu u mupe, HCTOpUS pa3BUTHS BaXKHEUIIMX COPTOB KYJIBTYPHBIX PACTEHUH.

Kak yenoBek MoxxeT Moau(UIIUPOBATh pacTeHUs?

I'enHas MHKEHEPUs paCTEHUMN:

Yro Takoe reHeTHYeCcKas MHKEHEPHsl pacTeHUN. TpaHCreHHble pacTeHus. MeTonbl
MIOJIyYEHHUSI.

OO6pa3zoBaHue omyxojei y pacrenuil. ArpoGakTepuaibHas TpaHchopmarus:
Ti-mnasmuner. I'enst T-JITHK. MonekynsipHO-reHETHYECKHE MEXaHH3MbI
TpaHchopmanuu. ['eHeTnueckoe penakrupoBanre. CoBpeMEHHbIE TOIXOAbI U
JIOCTUKEHUSI TEHETUYECKOI0 PelakTHpOoBaHUs pacTeHu. [IpakTuueckas padbora
«I"eHOMHBIE HOXKHHUIIBI (MoteTupoBanue padoTsl cucteMbl CRISP-Cas).

EcTb 11 5x13Hb B IpoOupke? BUOTEXHOIO0TUS KyJIbTYPHBIX PACTEHUH.

HccnenoBatenbckas paboTa «BelpamuBaHue pacTeHU B poOupke (MOKHO
BOCITIOJIB30BAThCS PE3YJIbTATAMH IPEABIAYIIUX SKCIEPUMEHTOB 110 COCTaBICHUIO
HUTATEJIbHBIX PACTBOPOB JJIsl PACTEHUI )».

Monayab «MoJiekyJIsipHble 0CHOBBI (PM3H0JI0THH U hapMakogorum» 9 kiaacc
(68 uacoB)
1. ®usnonornueckas xumus. (20 gacoB)

Beenenwne. buorennsie anementsl: opranorensl: O, C, N, H. AkTuBHBIE (OPMBI
KHCJIOPOJIa, UX NOJy4YEHUE, HEUTPAIU3alusl.

MaxposJieMEeHTHI: IPOLEHT COJCPKAHUS B OpPraHU3Me, BBITIOTHIEMas! (PYHKIIHS,
coJiepKaHue B poaykrax nutaHus. Ca2+ - cBsi3bIBarolIye 0K, 1eOHUPOBaHHE
KaJIbIUsl, PETYJISILMSI YPOBHS KaJIbLIUsl B OpraHU3Me: TOPMOHBI Touek. Mg — cTpoeHune
XJIOpo(pHIUIa, €r0 aKTUBALMS COTHEUHOU YHEprueil.

MHUKpPOAIIEMEHTHI: B KAKHX MOJIEKYJIaX CO/IEPIKATCs, BBIMOIHsAEMas PyHKITHUS,
coJlep;KaHue B IpoAyKTax nuraHus. IlocinencTsus nepeno3npoBKU MUKPOIIEMEHTAMHU.
Fe — ycBanBaeMble TUIIBI COEIUHEHUN XkKee3a. | 'eMOIpOTenHbl, TeMOLIMAaHNH,
UTOXpoMel. Cu — yCBOGHHE U TPAHCIIOPT Menu. benku, coaepxaiue Mesb.

[TaTonoruueckue cuHapoMbel MeHke u BuibcoHa, CBSi3aHHBIE ¢ META00IM3MOM MEJH.
ToxcuuHsble anemMeHTsl [lepronndeckoil cuctemsl i oprauusma. Biusaue
HEJ0CTaTKa MaKpo U MUKPOJIEMEHTOB Ha KUBbIE OPraHU3MBI.

HccnenoBatenbckas padboTa «KoanuecTBeHHas OLEHKa COAEp KaHUsS
MHUKpPO3JIEMEHTOB WJIM BUTAMUHOB B IUILEBBIX MTPOIYKTAX)

XKupsl. 3a0oneBaHNs YeTIOBEKA, CBA3aHHBIE C HAPYILIEHUSMH KHUPOBOrO OOMEHA.
Jucnununemun.

VYraesozpl. 3a00sieBaHMs YellOBEKa, CBA3aHHBIE C HAPYIICHUSMH YIIIEBOJHOTO
obmena. CaxapHbiit guabder.

benku. Ctpoenue. 3a0os1eBaHus 4EI0BEKa, CBSI3aHHbIE C HAPYIICHUSAMHU OEITIKOBOTO
oOmena. @ynkiun 6enkoB. DepMeHTsl. MexannsMm aeicTBus. Kimaccel pepMeHTaTHBHBIX
peakuuii. Kopepmentsl. [lpaktuueckoe 3anarue «KadecTBeHHbIE peakuy Ha
opranudeckue MoJiekyis. [lpaktudeckoe 3ansatue «Jlenarypamust 6e1KoB»
[TpakTueckoe 3ansaTue «M3yyeHre akTUBHOCTH aMHJIa3bDy.

BurtamuHsl )xupopacTBopuMbI€e, BO0opacTBOpUMBbIe. [IpeBpaliieHne BUTAMUHOB B
aKTUBHbIE POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THITBI META0OJIMICCKUX PEaKIuil. BuosHepreTnieckue mpoecchl.
I'muxonus. Hukn Kpe6ea. Llens nepeHoca 31ekTpoHOB. OKHCICHUE )KUPHBIX KUCIIOT.
Karabanu3m amunokucnot. I mtokoHeorenes. CUHTE3 YIJIEBOJOB, OEJIKOB, )KUPOB.
Mertabonutnueckue 3aboneBanus. [Ipaktuueckoe 3ansaTue «Pemenne 3aaay Ha
IHEPreTHYECKUN 0OMEHY.

Knertka. [lonstie MemOpanbl. @yHkuun MmeMOpaH. Busbl TpaHcnopTa B KJIETKY.
MemOpanHbie opraHouisl. 3a00IeBaHus CBSI3aHHbIE C HAPYIIICHUEM paOdOThI
MeMOpaHHBIX OpraHesul, 00JIe3HN HaKOIIeHUs. THUIIbI KOHTAKTOB MEXAY KJIETKaMHU.



3HavyeHne MEKKIIETOUHOM KOMMYHUKAIIMH IS 37I0pOBbs opranusma. [Ipaktuueckoe
3aHsATHE «/[nanm3 (kmerodka Tpayoe)y.

Snpo. YpoBHM yITakOBKH XpOMAaTHHA. XPOMOCOMHBIE TEPPUTOPHUHU.
HememOpanHbie OpraHOUIbL.

2. MoJekyJasipHasi 6uoJiorusi. (20 yacoB)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsle kucinoTsl. OCHOBHbIE TPUHIUIBI cTpoeHus. [IpakTuyeckas pabora
«Boigenenne JIHK u3 6ananay. [Ipakruueckas padorta «Moxaens JJHK-opurammy.
[Tpaktuueckas padora «Onpenenenue kadectsa npenapatoB JIHK ¢ nomorsio
cnekTpodoTomMeTpun» (TIPH HATHYUH 000y TOBAHHUSA).

Matpuynsle cuHTE3BI. Permkanyst — 0CHOBa KJIETOYHOrO AesieHus. [IpuHiumnel
peruinkanuu. [Ipaktuueckas padota «PerukaTuBHas MalnHa (Urpa-IeMOHCTPALINS ).

ITpaxtrueckas padota «I11IP (Momaens ammudukamnms Ha Oymare)y.

Mytauuu. Yto Be13biBaeT usmeHenus B crpoenuun JJHK. [IpuHumne! penapamnum.
Tpanckpunumsi.

[TpakTudeckas padora «Cuia mpoMOTOpay.

I'enernueckuii kox. IIpaktnyeckas padota «PemieHue 3a1a4 Ha TeHETUYECKHUM
kom» Tpancmsiuus. [paktuueckas padota « DonIuHT OEIKOBY.

Opranuzanus resoma BupycoB IIpoTMBOBHpYCHBIE CPEACTBA, MEXaHU3MBI X
JICHCTBHS.

Opranuzanus reHoMa 6akrepuii AHTHOaKTepUalibHbIE IpenapaThl.

UccnenoBarenbckas padbora «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanus reaoma 3ykapuot I'eHomHOe penakrupoBanue. IIpakTruueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHUeCKuX 0a3ax manHbIX. [IpoBenenue In silico
aHaJIN3a M0CJIEI0BATEIbHOCTEH TEHOBY.

3. ®apmaxkosorus (28 yacon)

[Tonsitue o nexapcrBax. IIpyHIMIIEI TOAX0/1a K TOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKkpuHUHT U ero MetoAbl. McenenoBarensckas paboTa « IKCIIEPUMEHTHI 10
OIPEEIEHUI0 TOKCUYHOCTH BEIECTB HA aPTEMUIUAX).

ITytu BBenenus JIC. dapmakoKMHETHKA JIEKAPCTBEHHBIX BellecTB. BecackiBanue
(abcopOrust) nexapcTB. OCHOBHBIE MEXaHU3MBbI BCaChIBaHUS. TPaHCIOPT JEKapCTBEHHBIX
BeniecTB. ['enbl u 6enku nepBoii (azel OnoTpanchopmanuu. [1yTr BeIBe1eHUS IEKapCTB
U3 OpraHu3ma. DKCKpeLus 1 NUMuHanus. ['eHsl 1 ek BTopoi (a3bl
ouotpanchopmanuu. ®apmakoaunaamuka. [ J1aBHOE 1 TOOOYHOE, pe30pOTUBHOE U
MECTHOE, IPAMOE, HETIPsIMOE U pe(IeKTOPHOE IeHCTBHE.

Bunel B3aumoseiictBus nekapcts. CHHEPIru3M U aHTaroHU3M IIPU COBMECTHOM
JIEHCTBUM JIEKAPCTBEHHBIX BEILECTB, MX PA3HOBUIHOCTH.

T  pancMeMOpaHHBII CUTHAJIHHT. THIBI KIETOYHBIX PelenTopoB. MeMOpaHHbIE:
MOHHBIE KaHaJIbl, KATATMTUUECKUE U COTIpsbKeHHbIE ¢ G-0enKkaMu; BHYTPUKIIETOYHbIE:
LUTOIUIa3MaTUYECKUE U sAJIepHbIe. MeXaHN3MBbI JIUTaH/I-PELEITOPHOTO B3aUMOIEHCTBHSL.

CeneKkTUBHOCTD (M30MPATENbHOCTD) AEHCTBHS, CBA3b «XUMHUECKasi CTPYKTypa —
(dapmakosoruyeckasi akTHUBHOCTb BEILLIECTBY.

®apMaKkoI0ru4ecKoi MOYJIALIUN CUHAIITUYECKOM XOJIMHEPTUYECKON NEpeIadH.

MonekynspHbIi MEXaHU3M JIEHCTBHA U (hapMaKOJIOTHIECKHUE CBOHCTBA

MX01MHO6I0KaTOPOB, FAaHIIHOOIOKATOPOB U KypapenoJo0HbIX CPEJCTB.

dapmakoIoru4ecKas peryJsiins akTUBHOCTH aJIpeHEPruYeCcKOro CUHaIca.

ANpEeHOMUMETHKH, aipeHOOI0KATOPBI, CUMIATOIUTUKU. [IpakTnueckas pabora
«BrusiHME agpeHanuHa Ha CepACYHbIE COKpaIIeHUs (TIPOrpaMMHOe 00EeCTICYCHNUE ).

MornekymsipHas papMaKoIOrHsi aHTHAJUIEPTUYECKUX cpelcTB. [ ncTaMiUHOBBIE
pELENTOpPhI: TUIBI, MOJIEKYJIsIpHas opranuzanus. CTadmin3aTopbl MEMOpaH TYUYHbIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIeHCTBHS, 0COOEHHOCTH KIIMHUYECKOT'0 MPUMEHEHNH,
TOYKH NMPUIIOKEHUS TEHCTBUS MHTUOUTOPOB JIMIIUIHBIX MEAUATOPOB.

MexaHn3M IeNCTBUS U IPUMEHEHNE NIPENAPATOB, CTUMYJIMPYIOIIUX ITPOLIECCHI



ummyHurera. Gapmakosiornyeckas XxapakTepucTUKa MHTEPJIEHKUHOB: MOJy4YEHHE,
MEXaHU3M JIeHCTBUS, MpuMeHeHre. OCHOBBI MaTOPHU3UOIOTHH OCTPO(PA30BOrO OTBETA,
Meauanys BocnaneHus. MoekyIsipHbli MEXaHU3M IMPOTHBOBOCHAIUTEIBHOIO JEHCTBUS
TIIFOKOKOPTUKOCTEPOUI0B, HECTEPOUIHBIX TPOTUBOBOCTIAIUTEIBHBIX CPE/ICTB.

[TpakTnueckas pabota «['rcronornueckre npemnapaTsl UIMMYHHON CHCTEMBDY.

[TonsiTHe 0 HapKO3€ M HAPKO3HBIX Mpenaparax. KieTouHblil 1 HEpBHBIN HAPKO3.
®apMaKoI0ruuecKasi XapakKTepUCTHKA OTJENIBbHBIX TPy HAPKO3HBIX CPEJCTB.

[TocnenoBaTenbHOCTh ACUCTBUSA Ha IIEHTpalbHYIO cuctemy. [IpakTuueckas pabota
«l'ncronorudeckue npenaparsl HEPBHOM CUCTEMBDY.
duszunonoruveckuii con; ¢asbl cHa. Bunasl Hapymenuii cHa [lonsitue o
MEAMKAaMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TMIMHOTHKAX).

MonekynspHble acieKTbl Houunenuuu. OnuaTHble peuenTopbl, UX TUIIBL.
OukehanuHbl U S HAOPGUHBI - YHIOTEHHBIE JIUTAH/IbI OTMATHBIX PEIETITOPOB.
AHTUTICUXOTHYECKOE JIeHCTBUE, BIUSHUE HA QYHKIMIO IKCTPAITUPaMHTHOM
CUCTEMBI, SMOLIMOHAIbHYIO c(pepy, pBOTHBII LIEHTp, apTepUalbHOE AABJICHUE, LIEHTP
TepMOpETyJIAInU. MOJIeKyIsIpHbIE MEXaHU3MbI JCHCTBUS HEUPOJIETITUKOB, BIMSHUE Ha
nohaMUHOBBIE, CEpPOTOHMHOBBIE, aIPEHO- M THCTAMUHOBBIE PELICTITOPHI, UX JICHCTBHE HA
KJICTOYHBIE MEMOpaHBbI, Ha ICTIOHUPOBAaHUE TKAHEBBIX MOHOAMHUHOB. [loTeHIInan3aBuCMbIe
HaTpUEBbIE KaHAJIbI KAaK MUIIEHU JEHCTBUSI MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIIMA-3aBUCUMBIX HATPUEBBIX KAaHAIOB MECTHBIMU aHECTETUKAMH.

[Tpaktudeckas padora «Kapra sxcnpeccnn 10()aMHUHOBBIX M CEPOTOHHHOBBIX
perenTopoB B Mo3re Mblei». MccnenoBarenbekas padorta «IloBegeHueckne TeCTsl Ha
peiOKkax Danio rario. Cetio-reMHast kamepay. MccrnenoBarensckas pabora
«IToBenenueckue TecThl Ha pbiOKax Danio rario. OTkpbITOE MoNey. ccnenoBaTenbckas
pabota «IToBeneHueckue TecThl Ha ppiOKax Danio rario. CtaifHOE MTOBEICHHE.

Moayib «MosieKyasipHble OCHOBBI cesleKIMm» 9 kiacc (68 yaca)
1. Monekyasipaast 6mosiorus. (20 yacon)
OCHOBHBIE BE€XU Pa3BUTHUS MOJIEKYJISIPHONH OHOJIOTHH.
HyxneunoBsie kucinotsl. OCHOBHBIE MPUHIMIIBI cTpoeHUs. [IpakTiuueckas pabora
«Brinenenne JIHK u3 6ananay. [Ipaktuueckas padora «Mogens JIHK-opurammy.
[TpakTrueckas padbora «Omnpenenenue kauectsa npenaparos JIHK ¢ nmomoribro
cnekTpodoToMeTpHm» (TIpU HATUYUH 000PYIOBAHUS).
Matpuunble cuHTE3bl. Pernkanus — ocHOBa KJIETOYHOro AesieHus. [puHuumnel
permikanuu. [Ipaktuueckas paborta «PerinkaTiBHas MaliyvHa (Urpa-1eMOHCTPALIHS)».
[Tpaktuueckas padora «I1L[P (Moxens amrumpukaiys Ha Gymare)y.
MyrTamuu. Uto Bbi3biBaeT u3MeHnenus B crpoeHuu JIHK. [Tpunnune! penapanuu.
Tpauckpunuus. [Ipaktuyeckas padora «Cuna nmpoMoTopay.
I'enetnueckuii kox. [IpakTuueckas padora «PerieHue 3a1a4 Ha TeHETUYECKHM
kom» Tpancmsuust. [Ipaktuueckas pabora « Doy UHT OEIKOBY.
Opranu3zanus resoma BupycoB IIpoTMBOBHpYCHBIE CPEACTBA, MEXaHU3MBI X
JIEHCTBHS.
Opranuzanus reHoMa 6akrepuii AHTHOaKTepualibHbIEe penapaThl.
UccnenoBarensckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpHiD»
Opranu3zanus resoMa 3ykapuot ' eHOMHOe pelakTUpOBaHUE.
[TpakTrueckas padbora
«Pabota B COBpeMEHHBIX F€HETUUECKUX 0a3aX JaHHBIX.
[TpoBenenue In silico ananmuza
IIOCJIEI0BATEIBHOCTEN TEHOBY.
2. MoJexyJsipHble 0OCHOBBI reHeTHKH (20 4acoB)
[Tpenmer renetuku. Kpatkas uctopus pa3BUTHs IPEICTABICHUS O
HACJIEICTBEHHOCTH.
Ot rena k npu3HaKy: Kak packpacuts KoTa. Yro Takoe npusHak? IlyTs oT rena o
npusHaka. Myranuu. Asmuienu. ['eTepo3uroTsl 1 ToMO3UroThl. JJOMUHAHTHBIE U



penieccuBHble ansenu. PoneBas urpa «Asmienu». MccnenoBaTenbCkuil poOeKT
MyTareHHble (aKTOpBbI.

['eHbI cTposT Opranu3M. BxitoueHue U BBIKIIOYEHHE 0O0JIBIIOro Habopa reHoB.

Kak kieTku moHMMaroT, Kakue reHbl T0JDKHbI pabotath. PoneBas urpa «Cynp6a KIeTKn».
I'enbl-nepexmtovarenu. [Ipaktudyeckoe 3a1aHue « AITOPUTMBI JUISI KIIETOK.

JlickpeTHOe Haclie0BaHue MPU3HAKOB. 3aKOHBI MeHeNs: OJJUH I'eH - OAUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €AMHO00pa3usi TMOPUIOB IEPBOTO TOKOJICHHUS.

[TpakTnyeckoe 3ananue «EquHooOpas3ye NepBOro NOKOJCHHUs». 3aKOH pacIIeIIeHNs
IpU3HAKa BO BTOPOM MOKOJICHUH.

IIpakTryeckoe 3ananue «Pacienienue Bo BTOpOM

nokosieHun». Mccnenoarenbckuil mpoekT «3akoHbl . Menaens B 9KCIEPUMEHTEY.
3akoHbl MeHiensi: HECKOJIbKO I'€HOB - HECKOJIBKO MPU3HAKOB. J(urnbpuanoe
ckpemyBanue. HezaBucumoe pacxoxaenue xpomocoMm. [Ipaktuueckoe 3anaHue
«Pemerka [lenneray. CuerieHHOe Hacjael0BaHuUE.

B3aumopeiictBue reHoB. AsienbHoe U HealienbHoe. [IpakTuueckoe 3aHsITHE
«B3aumopelcTBUS reHOB (MOJETUPOBaHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»
Onpenenenne noia. [lomoBeie xpomocomsl. Camisl u caMku. BrusiHue aktopos
OKpy’Karollen cpezbl. XpoMOCOMHOE onpeziesieHue noja. [1ogoBbie XpoMOCOMBI.

[TpaxTnueckoe 3aganue «Hacnenosanue, ciemieHHoe ¢ noaom». [Ipodnema
JIOTIOJTHUTENBbHON X-XpOMOCOMBI Y KEHIIMH. TpexX1BETHbIE KOLIKH.

3. MoJiekyJIsipHbIe OCHOBBI ceJieKunu (28 yacos)

I'ensl B monynsuusax: Benukoe papHoBecue. [lomymsanus. YacToTel BCTpe4aeMOCTH
MpU3HaKa u ayens. YpaBHeHune Xapau-BaitaOepra. [Ipaktudeckoe 3aganue «HacToThl
ayyeneil, TeHOTUITOB U (DeHOTUTIOBY. VcciieoBaTeNnbCKUil MPOEKT «AHAIN3
TeHETUYECKOM CTPYKTYpHI MOIMYJIALNY (Ha OCHOBE 3aKoHa Xapau-BaiiHbepra).

[Tormy sy MEHSIOTCS: YUCIEHHOCTh, MUTPALUs ¥ BEIOOD cyrnpyra. DakTopsl,
KOTOpBIE BBHIBOJAT MOIMYJISIIMIO U3 paBHOBecusl Xapau-Baitn6epra. YncieHHOCTh
nomyssiun. Ponesas urpa « ¢ dext ocHoBaTens». Ponesas urpa «ddexr
OyThIIOYHOTO TopibiiKay. peid renoB. Myraun. HecinyuaiiHoe ckpelirnBaHue.
N3ossiust.

[Tomynsiuy MEHSAIOTCS: €CTECTBEHHBIA 0TOOp. MexaHu3M JecTBUS
€CTEeCTBEHHOTO 0TOOpa. J[Brmxkymuit oroop. Ponesas urpa «EcrecTBeHHBII 0TOOPY.

MonudukannonHas n3MeHYUBOCTh. CTaTUCTUYECKHUE OCOOCHHOCTH
MO IU(DUKAITMOHHONW M3MEeHYUBOCTH. VccnenoBaTensckue padboTel «MoaudukamoHHas
M3MEHYMBOCTh PACTEHUI B MPEJENIaxX BAIIEr0 MECTA KUTEIbCTBAY.

HacnenoBanue konmM4ecTBEHHBIX TPU3HAKOB. KOJIMUeCTBEHHBIE TPU3HAKH.
CpenoBas u3sMeH4uBOCTh npu3Haka. KoaddunueHt nacinenyemoctu npusHaka. OTBeT Ha
o100p. Ilonck reHoB KOJIMYECTBEHHBIX MPU3HAKOB. OTHOHYKIICOTHIHBIE BApHAHThI
reHoB. JIHK-uur. IlomHOreHOMHBIN aHAIN3 acCOIUAIIUMN.

«Owmb1» Hax reHOMOM. [TocTtrenomuas spa. O6paTHas renetrka. « OMUKCHBIE»
uccienoanus. [Iporeom, merabonoM. [IpakTrueckoe 3aganrue « ATpOHOMBI».
JlomecTukanus ¥ IEHTPBI TeHETHUECKOTo pazHooOpasus. [loncku pactenuii ¢
«XOPOIIUMI» MPU3HAKAMH TSI yesoBeKa. L[eHTphbI reHeTHueckoro pa3Hooopasus.
Hukonait Usanosuu Basumos. Cenexiusa. KomOuHannonHas v rudpuiHas CeaeKIus.
I'ereposuc. [IpakTnueckoe 3amanne «I'omonornyeckue psapl HaCIEACTBEHHON
W3MEHYUBOCTHY.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHATH Oyayiee. Kak npaBuibHO XpaHUTh
rensl. Koiiekmuy reHeTHyecKux pecypcoB pacteHui. [Ipaktukym n/mnm
UCCIIEIOBATENBCKUN MPOEKT «MeTobl KyJIbTUBUPOBAHUS N Vitro IJIsl COXpaHEHUs
TFEHETUYECKUX PECYPCOB PACTEHUM U JUIsl YCKOPEHHOM CEJIEKIIUN.

['eneTnueckue NEHTPHI B HalIel cTpane. ['1e 3aHuMaroTCsl TeHETUKOU U
T€HOMMKOM JUUISL HY K] CEJIbCKOIO XO35KCTBA.



NVIAHUPYEMBIE PE3YJIBTATDI
OCBOEHUS KYPCA BHEYPOYHOU JEATEJBHOCTH

3aHsaTHA B paMKax nmporpaMMbl HAIipaBJICHBI HA obecrieueHme JOCTHXKCHUA
IIKOJIFHUKAMH CJIETYIOLIUX JTMYHOCTHBIX, METAIIPEIMETHBIX U TPEIMETHBIX
00pa30BaTeNbHBIX PE3YIIbTATOB.

JIM4HOCTHBIE pe3yJIbTATHI:

B cdepe rpakIaHCKOro BOCIUTAHUS: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM
JIeATEIFHOCTH TIPH BBITIOJIHEHUH MCCIIEIOBAHUI 1 TIPOEKTOB, CTPEMIICHHE K
B3aUMOIIOHUMAaHHIO U B3aUMOIIOMOIIIH.

B cdepe narproTnueckoro BOCOUTAHNS: OTHOIIEHHE K OMOJIOTHU KaK K BaYKHOM
COCTABJISAIONICH KyJIbTYphI, TOPJOCTh 32 BKJIAJ] POCCUHCKUX U COBETCKHX YUEHBIX B
pa3BUTHE MHUPOBOI1 OMOJIOTHYECKOI HAYKH.

B cghe[ze AYXOBHO-HPABCTBECHHOT'O BOCTIMTAHUSA: TOTOBHOCTH OLICHUBATDH
MOBE/ICHHE U MOCTYIKU C MO3UIMH HPAaBCTBEHHBIX HOPM M HOPM DKOJIOTUYECKON
KYJbTYPBbI; HOHUMAHUEC 3HAYUMOCTH HPABCTBCHHOTO ACIICKTA ACATCIBbHOCTH YCJIIOBCKA B
MeIUIMHE U ONOJIOTHH.

B cdepe screTndeckoro BOCOUTAHMS: TOHUMAHUE POJIA OMOJIOTHH B

(bOopMUPOBAHUYN ICTETUYECKON KYIbTYPhI TUUYHOCTH.

B chepe dhuznveckoro Bocnutanus, opMUpPOBaHUS KYIbTYpPhI 3I0POBbsI U
HMOIIMOHAIIBHOTO OJIaronoayyusi: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO U
YCTaHOBKA Ha 3JIOPOBBIN 00pa3 KU3HU (37I0pOBOE MUTAHUE, COOJIIOICHUE TUTHCHIUECKUX
MIPaBUII U HOPM, COATaHCUPOBAHHBIN PeXUM 3aHITHH U OT/IbIXA, peryispHas Gusnueckas
AKTUBHOCTb); OCO3HAHUE MOCIEACTBUIM U HENPUITHE BPEAHBIX MPUBBIUEK (YIIOTpeOiieHne
AJIKOTOJIsl, HAPKOTUKOB, KypeHHue) U UHBIX (GopM Bpena At GU3nIecKoro u
MICUXUYECKOTO 3/I0POBBsI; COOIIOACHUE MPaBIIT 0€30IIACHOCTH, B TOM YHCIIE HABBIKU
0e30IacHOro MOBEJCHHs B MPUPOIHON cpefie; chOpMUPOBAHHOCTh HaBbIKA PeQIIeKCHH,
yIpaBieHHUE COOCTBEHHBIM 3MOLMOHAIBLHBIM COCTOSTHUEM.

B cdepe TpynioBoro BocnuTaHus: akTUBHOE Y4aCTUE B PELICHUH MPAKTUYECKIX
3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/JIa, Kpasi) OMOJOTUYECKON U HKOJIOTHYECKOM
HANPaBIEHHOCTH, HHTEPEC K MPAKTHYECKOMY U3YUEHHIO MPOQECCHii, CBI3aHHBIX C
OMOJIOTHEN.

B cdepe 5k0a0rnueckoro BOCOUTaHNA: OPUEHTAIUS HA IPUMEHEHHE
OMOJIOrMUYECKUX 3HAHUI MPU PELICHUH 3a/1a4 B 00JIaCTH OKpPYKAIOIIEH CpeJibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIIeHHUs; TOTOBHOCTD K YYaCTHIO B MMPAKTHUYECKON
JIeSITEIbBHOCTH SKOJIOTMYECKON HalpaBIE€HHOCTH.

B cdepe nonnmanus IEHHOCTH HAYYHOTO NO3HAHMS: OPUEHTAIUS Ha
COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUI 00 OCHOBHBIX OMOJIOTHYECKIX
3aKOHOMEPHOCTSX, B3aUMOCBSI3X YeJIOBEKa C MPUPOJTHON U COLMAIIBHON CPEAOH;
MOHMMAaHHE POJIK OMOJIOTUYECKOH HAayKH B (DOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, MHTEpECca K OMOIOTHYECKON HayKe, HABBIKOB
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH.

B cdepe ananTtanmy Kk USMEHSIOMIMMCS YCIOBUSM COLIMATBHONW U IPUPOIHOM
CpeJlbl: a/IeKBaTHAs OLICHKA U3MEHSIOUINXCS YCIOBUI; PUHATUE PELICHUS
(MHOUBUYaIbHOE, B TPYIIE) B U3MEHSIONINXCS YCIOBUAX HA OCHOBAaHUU aHAIM3a
Onosoruueckoi nHpopMaIny; INIAHUPOBAHNUE ACUCTBUI B HOBOW CUTyalluu
Ha OCHOBaHHUH 3HAHHUM OMOIOTUYECKUX 3aKOHOMEPHOCTE.

MertanpeameTHble pe3yJibTaThl:

B cdepe oBnanenns yHuBepcaabHbIMU YYCOHBIMU O3HABATEIbHBIMU JCHCTBUSIMM:
basoBble tornueckue AencTBUA:

* BBIABIISITH U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOIOTHUECKUX
00BEKTOB (SIBICHUN);

* YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN OHOTOTHUECKUX
00BEKTOB (SIBJICHUH, TIPOIIECCOB), OCHOBAHWSI JIJIs1 0OOOIICHUS U CPABHCHHUS,
KPUTEPUU IPOBOJUMOTO aHAJIM3a;



* ¢ Y4ETOM MPEITOKEHHON OMOIOTUIESCKOM 3a/1a49M BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pacCMaTPUBAEMBbIX (pakTax v HaOIIOICHUAX; MTPEAJIaraTh
KPUTEPUU JJIs BBISIBICHHUS 3aKOHOMEPHOCTEH M MTPOTUBOPEUMIA;
* BBISBJIATH ACHUITNTH HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
IMOCTaBJICHHOM 3a7a4H;
* BBISBJISATH IPUYUHHO-CIICICTBEHHBIC CBSI3U MPH U3YYCHUH OMOJOTHYECKHUX
SIBIICHUH ¥ TPOIIECCOB; JACNIATh BBIBOJIBI C UCTIOIH30BAHUEM JICTYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHUH, YMO3AKIIOUEHUH TT0 aHAJIOTHH, (OPMYJIHPOBATH
THUIIOTE3bI O B3aUMOCBS3SX;
* CAaMOCTOSITEIILHO BHIOMPATH CIIOCOO PEIICHHs Y4eOHOM OMOJIOTHYECKON 3a1aun
(cpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHHUSI, BRIOUpATh HAanOoJIee MOAX O ISIIHMA
C y4€TOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).
bazoBEle HccIe0BaTEILCKUE NCHCTBUS:
* MCTIOJIb30BaTh BOTPOCKHI KaK MCCIIEIOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
* popMyIUPOBATH BOTPOCH], PUKCUPYIONIUE PA3PHIB MEKTY PEATHHBIM H
JKeJIaTeIbHBIM COCTOSTHUEM CUTYAaIlMH, 00BbEKTa, M CAMOCTOSATEIBLHO
YCTaHABIMBATh UCKOMOE U JIAHHOC,
* opMHPOBATH TUIOTE3y 00 HICTHHHOCTA COOCTBEHHBIX CYKICHHM,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHCE;
* IIPOBOJUTH TI0O CAMOCTOSITEIIBHO COCTaBJICHHOMY IIJIaHy HAOJII0ICHNUE, HECIOKHBIN
OMOJOTUYECKUM SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHKE 110 YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOTHYECKOTO 00BEKTa (TIpoliecca) u3ydeHHus,
* MPUYHHHO-CIICJICTBCHHBIX CBSI3€H M 3aBUCHIMOCTEH OMOJIOTHYECKUX 0OBEKTOB
MEXIy COOOI;
* OI[CHUBATH HA MPUMEHUMOCTh U JIOCTOBEPHOCTH HH(POPMAITUIO, TIOTYUYSHHYIO B
X0J1¢ HaOIIOJICHUS U DKCIICPUMEHTA;
* CaMOCTOSITEIHHO (hOPMYITHPOBATH 0OOOIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, SKCTICPUMEHTA, BJIaJIETh HHCTPYMEHTAMH OIICHKH
JIOCTOBEPHOCTH TOTYYCHHBIX BHIBOJOB U 000OIICHMIA,
* IIPOTHO3UPOBATHh BO3MOXKHOE JabHEHIIIee pa3BUTHE OMOJOTHYECKHUX MTPOIIECCOB U
WX MOCJICJICTBUS B aHAJIOTUYHBIX HITU CXOJIHBIX CUTYaIIUSAX, 2 TAKXKE BBIIBUTATH
MIPEAMOI0KEHHUS 00 MX PA3BUTHH B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.
Pabora ¢ nuadopmarnmeii:
* IPUMEHSTH PA3TMYHBIE METOJIbI, HHCTPYMEHTHI M 3aITPOCHI TIPH IMIOKUCKE M 0TOOpE
OHoIOrHYecKoi HHPOPMAIHH WU TAHHBIX U3 UCTOYHUKOB C YIETOM
MPEIOKCHHONM YIEOHON OMOJTIOTMUECKON 3a/1a4u;
* BBIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIIPETHPOBATH
OMOJOTHYECKYI0 HH(POPMAIIMIO PAa3IMYHBIX BUAOB B (POPM IPEICTABICHHUS;
* HaXOJIUTh CXO/IHBIC apTYMEHTHI (TIOJITBEPKIAIOIIHNE UM OMPOBEPTAOIINE OJTHY U
Ty K€ HJICI0, BEPCHIO) B PAa3IMUHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;
* CaMOCTOSTEIHHO BEIOMPATh ONTUMAIIBHYIO ()OpPMY MPEACTABICHUS UHPOPMAITUH H
WJUTFOCTPUPOBATH PEIIacMbIe 3a/1a4l HECJIOKHBIMU CXeMaMHu, THarpaMMaMu, HHOH
rpaduKoi U X KOMOMHAIIUSIMU;
* OLICHUBATh HAIEKHOCTh OMOJIOTHYECKOM HHPOPMAIIUU 110 KPUTEPHSIM,
MPEUIOKEHHBIM YUUTENIeM WK C(HOPMYTHPOBAHHBIM CAMOCTOSTEIILHO;
* 3a[IOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTHYECKYIO HH(DOpPMAITHTO.

B cdepe oBnaneHns yHUBEpCcaTbHBIMHA YI€OHBIMA KOMMYHHKATHBHBIMU JCHCTBUSIMH
OOweHue:
* BOCIIPUHUMATH U (hOPMYJIUPOBATH CY>KJICHUS, BBIPAXKATh YMOIIUU B TIPOIIECCE
BBITIOJTHCHHSI TIPAKTUYECKUX M JTA0OPATOPHBIX padoT;
* BBIpaXKaTh ceOsl (CBOIO TOUKY 3PCHHUS) B YCTHBIX U MUCHMEHHBIX TEKCTaX;
* pacrio3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIIECHUS, TOHMMATh 3HAYEHUE
COIMATILHBIX 3HAKOB, 3HATH M PACTIO3HABATH MPEANMOCHITKYA KOHMIUKTHBIX
CUTYaIMi ¥ CMATYATh KOH(JIMKTBI, BECTH IIEPETOBOPHI;



* IOHUMATh HAMEPEHHUSI IPYTUX, TIPOSBISATH YBAKUTEIBHOE OTHOIIICHUE K
co0eceIHUKY U B KOPPEKTHOU Gopme PopMyITupOBaTh CBOM BO3PAKECHHUS;

* B XOJIe IMaJiora W/WIH JUCKYCCHH 33JaBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMOi
OMOIOrMYEeCcKOi TEMBI U BHICKA3bIBATh UJICH, HAIICIICHHBIE HA PEIlICHUE
OMOJIOTUYECKOM 332U U MOAJepKaHne OJIaroKenaTeTbHOCTH OOICHHNS;

* CONOCTABISATh CBOM CYXKJIEHUS C CYXKICHUSMHU APYTUX YYACTHUKOB TUANIOTA,
OOHapy>KUBATh Pa3IMYHs U CXOJCTBO MO3HIINH;

* MyOJIMYHO NPEJCTABISTH PE3YJIbTAThI BHITOTHEHHOTO OMOIOTHYECKOTO OMbITa
(9KcIIepUMeHTa, UCCIIeIOBaHMUs, TIPOCKTA);

* CaMOCTOSATEIBHO BbIOUpATh POpPMAT BBICTYIICHHSI C YUETOM 3a/1a4 MPE3eHTAlluU U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBUU C HUM COCTABIISITh YCTHBIE U
MUCHbMEHHBIE TEKCTHI C UCTIOIH30BAaHMEM WILUTFOCTPATUBHBIX MaTepHATIOB.
CoBMmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

* IOHUMATh U UCIIOJIb30BATh MTPEUMYIIECTBA KOMAaHIHON U MHIWBUYalbHOM
paboTHI TIPH PEIICHUU KOHKPETHON OHOIOTHYECKOM MpoOIeMbl, 000CHOBLIBATH
HEOOXOJMMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS NIPU PEILICHUU
MOCTaBJICHHOM y4eOHOM 3a/1auu;

* IPUHUMATH 11€7Tb COBMECTHOM JIeATEIbHOCTH, KOJUIEKTUBHO CTPOUTDH JIEHCTBUS IO
e€ TOCT)KEHUIO: pacpeAesaTh POJIH, JOrOBapUBaThCs, 00CYKAATh MPOIIECC U
pe3yNbTaT COBMECTHOM paboTHI;

* yMeTb 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH, IPOSIBIATH TOTOBHOCTh
PYKOBOJIUTb, BHIIOTHATH MOPYUYCHHUS, TOAYUHATHCS;

* IJTAHUPOBATh OPraHU3aIMI0 COBMECTHON pabOTHI, OMPEEIsTh CBOIO POJIb (C
y4ETOM MPEANOYTCHUN U BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOJICHCTBUS),
pactpeeNaTh 3aJaui MEX1y WICHAMH KOMaH/Ibl, y9aCTBOBATh B TPYIIIIOBBIX
dbopmax paboThI (00CYKIeHUS, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMBbI U UHBIC);

* BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTATh KAUECTBEHHOTO Pe3yJibTaTa o CBOEMY
HaNpPaBJIEHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C APYTUMHU UJICHAMH KOMaH]IbI;

* OIICHMBATh KA4eCTBO CBOETO BKJIa/1a B OOIIUII MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS,
CpaBHUBATh PE3yJbTATHI C UICXOTHOMN 3a/a4eil U BKJIa KaXKI0TO WieHa KOMaH bl B
JOCTHKEHHE PE3YJIbTAaTOB, Pa3eiiaTh chepy OTBETCTBEHHOCTH U MPOSBIIATH
TOTOBHOCTH K IIPEJOCTABICHHUIO OTUETA Mepe]] TPYIIIOH;

* OBJIQ/IETh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX AEUCTBUN, KOTOpas
obecrieurBaeT c(OPMHUPOBAHHOCTD COLMAIBHBIX HABBIKOB U AMOIIMOHAIEHOTO
MHTEIJIEKTa IKOJIbHUKOB.

B cdepe oBnajenns yHUBEpcaTbHBIMA YICOHBIMU PETYISITHBHBIMH JCHCTBUSIMMU:
Camoopranuzanusi:

* BBISIBIISATH TIPOOJIEMBI JJTsl PEIICHUS B )KU3HEHHBIX M YICOHBIX CUTYAIUsX,
UCIIOJB3YSl OMONOTHYECKHE 3HAHUS;

* OPHEHTHUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHSITHS PEIICHUH (MHINBUYaTbHOE,
MPUHATHE PELICHUs B TPYIIIe, IPUHATHE PELICHUI TPYIoif);

* CaMOCTOSATENIBHO COCTABJISTh AITOPUTM PELICHHUs 3a]auil (WM €ro 4acTh),
BBIOMPATH CIIOCO0 perieHus: yaeOHON OMOIOTHYECKON 3a/1auu ¢ yIETOM
UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBAThH
npeJiaraeMble BApUAHTHI PEIICHHUI;

* COCTaBJIATD TUIAH JACUCTBHIM (TJIaH peau3alliiii HAMEUEHHOTO allrOpUTMa
pelIeHus), KOpPeKTUPOBATh MPEIOKEHHBIN allTOPUTM € yUETOM MOTyUYEeHUS
HOBBIX OMOJIOTHYECKHUX 3HAHUN 00 M3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

* IeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a perieHue. CaMOKOHTPOIIb (pedeKcus):
* BJIQJIETh CIIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIINH U PEe(DICKCHH;

* 1aBaTh aJICKBATHYIO OIIEHKY CUTYyallMH U TIpeJiaraTh IiaH e€ U3MEHEeHHUS,

* YYUTHIBATh KOHTEKCT U MPEIBHUJIETh TPYIHOCTH, KOTOPBIC MOTYT BOSHHKHYTh IIPH
pelieHny yueOHON OMOIOrHUecKol 3aauu, alaliTUPOBaTh PEIIeHUE K



MEHSIOIINMCST 00CTOSTEIHCTBAM;

* O0BSICHATD MIPUUUHBI TOCTHKEHUS (HEOCTUKEHHSI) PE3YJIbTATOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOJIUThH TO3UTHBHOE B
MIPOU30IIEIIICH CUTYALIHNH;

* BHOCUTH KOPPEKTHUBHI B IEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIINOOK, BOSHUKIIIUX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBHUSIM.

OMOLMOHAIbHBIA UHTEJUICKT:

* pa3nuyaTh, HA3bIBATh U YIPABISATH COOCTBEHHBIMHU IMOIUSIMHU U IMOIUSIMU
ApYTHX;

* BBISIBJISITh U @HAIM3UPOBATH MPUUMHBI SMOIINIA;

* CTaBUTH ce0sl HA MECTO JPYToro 4eIoBeKa, MIOHUMaTh MOTUBBI U HAMEPEHUS
ApYroro;

* PEryJIMpoBaTh CIIOCOO BBIPAKECHHS SMOITHIA.

* [IpunsaTHe ceds u ApyTux;

* OCO3HAaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €r0 MHEHHMIO;

* IpU3HABATh CBOE MPABO Ha OLIMOKY U TaKOE K€ MPaBO JPYroro;

* OTKPBITOCTDH ce0€ U IPYTHM;

* 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIQ/IETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYISTUBHBIX ACHCTBUN, KOTOpas
obecrnieunBaeT (OPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSIS
MO3UIIMS JINYHOCTH), U )KU3HEHHBIX HABBIKOB JTMYHOCTHU (yNpaBieHUs COOOH,
CaMOAMCIHUIUIMHBI, yCTOWYUBOTO MOBEJCHUS).

IIpenmeTHbIe pe3yJbTaThl OCBOEHHS POrPaMMBbI

B no3naBaTenbHOM (MHTEMIEKTYalbHOMN) cdepe:

- IPUOOPETEHHUE OIBITA HCITOJI30BAHUS METOIOB OMOJIOTHUECKON HAYKH C ISITBIO
U3y4eHUs OMOJOTHYECKNX 00BEKTOB, SIBICHUN U MPOIIECCOB: HAOIOIEHUE, OMTMCaHHE,
MPOBEJICHIE HECTIOKHBIX OMOIOTMUECKUX OIBITOB U YKCIIEPUMEHTOB, B TOM UHUCIIE C
UCTIOJTb30BAaHUEM aHAJIOTOBBIX U MU(PPOBBIX OMOIOTHUECKUX TTPUOOPOB H HHCTPYMEHTOB;
- opmupoBaHUEe YMEHUS MHTETPUPOBATH OMOJIOTUICCKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX Y4EOHBIX IPeIMETOB ((hDU3UKH, XUMUH, Teorpaduu, HCTOPUH, OOIIIECTBO3HAHUS
UT. ),

- hopmupoBaHMe yMeHU permarh yaeOHbIe 3ajaui OMOJIOTHIECKOTO COIePIKAHNUS,
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, IPOBOIUTH KAYECTBCHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JIeJIaTh BHIBOABI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTaTOB;

- (hopmupoBaHUE YMEHUS TUIAHUPOBATH YUSOHOE UCCIICIOBAHHUE WITH MMPOCKTHYIO
paboTy ¢ yueToM MOCTaBIEHHOU Lenu: POopMyIHUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/la4¥ UCCIIeI0OBaHus, BRIOUPATh aJIeKBATHO MMOCTABICHHOM 1I€TTM METO/bI, 1eaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHMSI HITU TIPOCKTHOU JESTSIbHOCTH;

- hopmupoBaHUe HHTEpECa K YTiyOJICHHIO OMOIOTHYSCKUX 3HAHHMA

(mpennpoduibHas TOATOTOBKA U po(decCHOHaIbHAs OPUEHTAIHS) H BBIOOPY OHOJIOTHH
KaK MpOQUILHOTO MpeMeTa Ha CTYIIEHU CPETHEro MOJIHOro oOpa3zoBaHus A Oyayliei
po(heCcCHOHATTLHOM e TEIbHOCTH, B 00JIaCTH OMOJIOTHH, METUIIUHBI, YKOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHUH, CEITLCKOTO XO3SHCTBA;

- BJIaZICHHE HaBbIKaMu paboThl ¢ HH(OpMalIUel eCTECTBEHHO-HAYYHOTO

CoJIepKaHus, TIPEACTABICHHON B pa3Ho (popme (B BUE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AHarpaMm, MOJIeTIeH, N300paKeHHI ), KPUTHUECKOTO aHAIIU3a
uHGOPMAIIUU U OIIEHKHU €€ IOCTOBEPHOCTH;

- YMEHHE HHTETPUPOBATH OMOJIOTUYECKIE 3HAHHUS CO 3HAHUSAMHU JIPYTUX YICOHBIX
IPEIMETOB; MHTEPEC K YIIIyOJEeHUI0 OMOIOrMUECKUX 3HAaHUHM U BBIOOPY OMOJIOTUY Kak
npoUIBLHOTO MpeIMeTa Ha YPOBHE CpeIHET0 00IIero oopazoBaHus s Oyayiieit



po(heCCHOHATLHON IS TEIILHOCTH B 00JIACTH OMOJIOTUH, METUIIUHBI, SKOJIOTHH,
BETEpUHAPHUH, CEILCKOTO X034MCTBA, MUILEBON TPOMBIIIJIEHHOCTH, IICUXOJIOTHH,
HCKYCCTBA, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MATEPUATMCTUYECKON CYIIIHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB U PETYJIISINI0 UX PabOTHI;

- 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOIICH CPEJIbl, BIUSIOMINX HA PAa3BUTHE H
CYyIIIECTBOBaHME KMUBBIX OPTaHW3MOB, aJIallTalluid K (paKTOpaM OKPYKAIOIIEH CPEeIbl;

- 3HAaHWE OCHOBHBLIX IOJXO0JIOB OMOTEXHOJIOTHMH, UCITOJIB30BAHMUS €€ JOCTIKEHNH B
COBPEMEHHOM KU3HU YeTIOBEKa, 0COOCHHOCTH HUCIIOIB30BaHUS KUBBIX OPTaHU3MOB IS
MIPOU3BOACTBEHHBIX HYXkJ YEIOBEKA;

- 3HAaHUE OCHOBHBIX MOJIXOJ/IOB CENEKIIMA U OMOTEXHOJIOTUU KYJIbTYPHBIX PACTEHUH,
XapaKTEePU30BaTh T€HETUYECKH MOAU(DHUIIMPOBAHHBIE PACTEHUSI, OTIEPUPOBATH
MOHATUSAMH, THOPUIU3AIINS, OTAAICHHAS THOPUAN3AIINs, HCKYCCTBEHHBIH O0TOOD,
reTepo3uc, Tpanchopmals, MyTareHe3, TeHeTUUECKOe PEIaKTHPOBAHUE;

- IOHMMAHHUE MOJIEKYJISIPHBIX MEXAHU3MOB peaIu3alliy HACIIEICTBEHHOM

uH(POPMAIIUU U YMEHUE CBOOOIHO ONIEPUPOBATH OCHOBHBIMU MOHSATHUSMHU MOJICKYJISIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HaINPaBJI€HUH — F€HOMHKH, METar€eHOMHKH, TPOTEOMUKH;
- 3HAaHUE OCHOBHBIX 3a00JICBaHUI YeIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOaX

WX IUArHOCTUKU M JICUCHUS;

- (opmupoBaHUEe YMEHUS UCTIOIH30BATh MOHATUIHBIN anmapaT ¥ CUMBOJINYECKUIA
SI3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHE HAYYHBIX TEPMUHOB, TIOHSTHI, TEOPHIA,
3aKOHOB JIUIS1 OOBSICHEHHST HAOII04aEMBIX OMOIOTHYECKUX 00BEKTOB, SIBIEHUI 1
MIPOIIECCOB, MO3BOJISIOMINUX 3AT0KUTh PYHIAMEHT HAyYHOTO MHUPOBO33PEHHS.

B 11eHHOCTHO-OpHUEHTAIMOHHOMK cdepe:

- 3HAHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUNA MOJIEKYJISIPHON OHMOJIOTUH
MO3BOJISIET YCIEIIHO PellaTh TaKue 371000AHEBHBIC MPOOJIEMBI, KaK OXpaHa
OKpYKaIOIeH Cpe/ibl, COXpaHEHHE 3J0POBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE
9KOCHUCTEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

Monynb «Kak )KHUBOTHBIE M PACTEHUS MIPUCTIOCAOINBAIOTCS» (IBOTIOIMOHHAS
sKkosorus) 5-6 knaccel (34 gaca)

TeMbl OCHOBHOE coJiepKaHKe JlesTenbHOCTD
IIKOJIEHUKOB
1. Ml ucciaenyem CBolCTBA U CTPOCHHE KUBBIX Uccnenosarenbckue
JKHBbIe 00bEeKThI OpPraHU3MOB (CTPOEHHUE KIIETKH). pabotel «Bce i (CHHUILIBL,
(6 9) Bwua, ocoOb — opranusm Kak Oenku, Oepesbl U T.11.)
eAuHas cuctema. AganTaiuu OJIMHAKOBBIE?
(npucnioco6nienus). [Tonstue DOTOKBECTY.
rOMeOCTasa JKMBOTO OPraHU3Ma. [TpakTrueckas pabota
Crioco06bl ero noaepxaHusl. «CocraBnsieM KHUTY
OrpanunueHus PEKOP/IOB pacTEeHUM U
Mop(donoruueckux u YKUBOTHBIX HAIIIETO Kpash».

(U3NOTOTHYECKUX aIaNTaluH.
[Toyemy opraHu3MbI He
CTaHOBSITCS OECKOHEYHO
OOJIBIINMH, MAJICHEKUMH,
BCESHBIM.

2. Binsinne @akTOpBI OKPYIKAIOIIECH CPEbI IIpakTrueckoe 3aHsATHE




OKpY:KaoLIel
cpeabl HA )KUBbIE
opranusmbl (12 4)

(abuoTtHueckue, OUOTHYECKHE,
aHTponoreHssie). [Ipumepst
abnoTH4eckux GakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHAE Ha KU3HEEATeIbHOCTh
KUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIaXHOCTb.
OcHOBHBIE 32aKOHOMEPHOCTHU
IPUCTIOCOOIEHUS JKUBBIX
OpPraHU3MOB K a0MOTUYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0HMOTHYECKUM
¢bakTopaM: Temneparypa,
BJI&KHOCTH M CBET

«Bet u Terio» (KyOuKu
JIb/1a B3BECUTh, ITOJIOKUTD
B yauiku Ilerpu Ha
pa3HOLIBETHYIO OyMary,
gyepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasin).

IIpakTrueckoe 3aHsATHE
«Yro pacTBOpsieTcs B
BO/Ie» (IKCIIEPUMEHT
«Kunakuii nom»).
IIpakTrueckoe 3aHsaTHE
«Iuddy3us Bemiects B
BOJI€ (PacTBOPHI)»,
«/IBrkeHue pacTBOpPOB 1O
LBETKY).

[TpakTuueckoe 3aHATHE
«Jlen mnaBaer B Boge
(aiicOepru, 3amep3aHue
BOZIOEMOB)».
[TpakTuueckoe 3aHATHE
«Jlen mpu 3amep3anun
pacimpsieTcsd»
(pa3py1ieHre KaMHs
(mouBoOOpazoBaHue),
3aMep3aHue KJIETOK).
[TpakTuueckoe 3aHATHE
«Illy6a» (kyOuku apaa
3aBEpPHYTh B Pa3HbII
MaTepua, B3BECUTh).
[TpakTuueckoe 3aHATHE
«[IurmeHTs (MOXKHO
pas3zenuTh Ha BaTMaHe
KpacuTelu u3
(biomacTepoBy.
IIpakTrueckoe 3aHsaTHE
«Kax >KxuBOTHBIE IUIaBAIOT
B BO/Ie» (DKCIEPUMEHT C
MTUATICTKOM ).
Hccnenosarensckue
pabotsl «BnusHue cBera
(Teruia, BIAXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHus B €CTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCIOBHSAX» (HA JOCTYITHOM
martepHa’e).

3. BzanmMopeiicTBus
JKUBBIX
OpPraHu3MoB

44)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHIOBBIX
B3aUMOOTHOIICHUH.
KosBomronus (XUIIHUK-KePTBa;

HccnenoBatenbckas
pabota «Habmonenus 3a
B3aUMOOTHOIICHUSIMH
JKUBOTHBIX IIPHU
JOOBIBAHUH TTUIIIN




MapasuT-X035uH) DBOIIOLUS
CTpaTeTuid TOOBIBAHMS ITHTITH.
ComnuansHoCcTh. Bumsl
BcesieHIbl. [lepedyeHp pacTeHui
BpPEIUTEIIEH.

(KOpMYILIKH JUISI ITUTL, JIJIS
TOPOACKUX WIIH CEITbCKUX
JKUBOTHBIX ). BeO
KaMepbD».
UccnenoBarenbckas
pabora
«Pacnpoctpanenue
BHJIOB-CHHAHTPOIIOB B
HaIIei MECTHOCTH

4. Ye1oBeK B
KM3HHA
pacreHuii u

AHTpOTIOTeHHBIE (haKTOPHI.
[TpaBxa 5u, 94TO MEPBOOBITHBIC
JIFO/IM KHJTH B TAPMOHUU C

’KHBOTHBIX? (6 1) npupoaoid. OoMalIHUBaHUE U

MPUPYUYCHUE KUBOTHBIX U
pacTteHuil. 3a4em cracathb
BBIMUPAIOIIME BUJIBI, KK 3TO
nenatb. KynbTypHble pacTeHus U
ux qukue npeaku. [louemy
BAJKHO UX COXPAHSITh.
Pa3nooOpa3ue KyJIbTypHBIX
pacTeHUl U UX 3HaYCHUE B
KU3HM yenoBeka. KpacHas kHura
Bame reppuropun. Ocobo
OXpaHsieMbI€ TEPPUTOPHUH,
3anoBeHUKU Poccum u mupa.

[TpakTrueckas padbota
«Pa3zHooOpasue
KyJBTYPHBIX PACTCHUU B
BallleM PErHOHEe».
HccenenoBarenbekas
pabota «BnusHue
AQHTPOIIOTEHHBIX (HaKTOPOB
Ha pa3BUTHE PAaCTEHUH B
ropo/ie/HaceIeHHOM
MyHKTEY.
DKCKypCHsI/TIpaKTHIECKasT
pabota «OOIIT B Bamem
pEeruoHe — YHUKAaJIbHbIC
O0OBEKTHI IPUPOABIY.

5. Okosoruvyeckue buocdepa — onHa u3

Hum (6 1)

BOKHEHIINX 000JI0UeK 3eMITH.
Urto Takoe «3KOJIOTUYECKHE
HUIIN» ¥ KaK OHH
dhopmupytrorcs? opmupoBaHue
3HaHUU TI0 OMOPa3HOOOPA3HI0
YKU3HEHHBIX (HOpM,
MOBEICHYCCKUX
MIPUCTIOCOOICHUH,
Moau(HUKaAIIOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). Pacturenbnbie
COO0O0I11IeCTBa U UX THIIBI.
PazButue u cmeHbl
PacCTUTEIbHBIX COOOIIECTB.

HccnenoBaTenbckue
paboThl «DKOJIOTHUYECKUE
HUIITU BOKPYT TEOS —
onucanue (hakTopoB
OKPY’KaloIIeH Cpeapl».
Uccnenosarensckue
paboThI
«PeHOoNornyecKue
HAOJIFO ICHUS.

Moayab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)

Tembl OcHoBHOe coaep:xaHue JlesiTeIbHOCTD
IIKOJIbHHKOB
Tema 1. Yro-Takoe pacTeHUEBOACTBO: [Tpaktuueckas padora

BBenenue B

OCHOBHBIE (DaKTOPHI

«bouka JInbuxa.




PaCTCeHUECBOACT
BO

BBbIPALIMBaHUs PaCTEHU.
Hcropust pa3Butus

(24) arpOXMMHYECKUX 3HAHUU

(pa6otst M.B. Jlomonocoga, tO.

JIubuxa, Byccenro, B.B.

HokyuaeBa, K.A. Tumupszesa,

IT.A. Kocteuesa, J[.H.ITpssauinaukoBa u

Ap.)-
Tema 2. IIpaBuna nocTaHOBKHU HccenenoBarenbekas
ATrpoTeXHMYeCK| arpo3KCIepUMEHTOB. pabota «PakTopsl,
ui IlocTaHOBKA SKCIIEPUMEHTOB C BIIAAIOLIME HA
IKCIIEPUMEHT pacteHusIMU. Bp1Oop TeMBl, popacTaHue ceMsH (pocT
(64) COCTaBJIEHHE TUIIOTE3bI, LIETH U IIPOPOCTKOB)».

3aJa4 SKCIIEPUMEHTA 110
BBIPAIIIMBAHUIO PACTCHUH B
KOHTPOJINPYEMOH Ccpere.

[pakTuueckas pabora
«COop ycTaHOBKH 151
BBIpAIBAHKS PACTCHUII B

Kountponu, moBTopHOCTH, KOHTPOJIUPYEMBIX
MIPOBEJICHNE SKCIIEPUMEHTA. YCIIOBUSX.
[InanupoBanue 3KCIIEPUMEHTA.
OrneHka pe3ynbTaToB
AKCIIEPUMEHTA.
OcBoeHHEe TEXHOJIOTHH
KPYTJIOTOJUYHOTO BBIPAIITUBAHUS
caJlaTOB M MUKPO3€JICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHUSX.
Tema 3. Poab Bopna. PactBop. BeITskKa. [IpakTuyeckas
XHMHUYEeCKHX AHHOHBI, KATUOHBI, pabota
3JIEMCHTOB B SJICKTPOIIPOBOAHOCTb U pH «CxeMbl MMUTATCIbHBIX
NUTAHUHU pacTBopa. Posb xuMudeckux pacTBOpPOB. Pacuer o3
pacTeHuii AJIEMEHTOB B MUTAHUU PACTEHUH. yIoGpeHuii IS
(20 9) Homyuenue muTaTenbHbIX MUTATEJIbHBIX PacTBOPOB».
BEHICCTB PaCTCHHAMM. [IpakTHyecKas pabora
Y obpenus: oprannyeckue, «ITpasuma CMEIIHBAHMS
MUHEpPAJIbHBIE, yII06peHHi
MHKpO6HOHOFH‘-ICSKPI€. Tunst TpaxTHuecKas paGora
nuTaHus pacTeHuil. Bozmyminoe Ny
«[Iutanue pacTeHHIA:
Y MUHEpaJibHOE (KOPHEBOE)
nuTaHue pacteHuid. Tpancnopt TEXHOIOTHA
MUTATEIbHBIX BEILIECTB TPUTOTOBIICHHA
paCTeHHii: BOCXOIANIH 1 MUTATEIbHBIX pacTBOpOB
HUCXOIAIHUN TOK. Baxxkneiimue AT PasHbIX KYyJIBTYp».
KanuitHbie, GocdopHbie 1 [IpakTuueckas pabota
a30THBIC YIOOPEHUs, UX «MoHUTOpHHT
cBoiicTBa. [IpocThie U CIIOXKHBIC MHHEPAJILHOTO IATaHHA
yn00peHus. pacTeHun».
Poct u pazButue pacteHui: IpakTryeckas pabora
3Tarbl OHTOTeHE3a, (PaKTOPHI, «PacTturenbHas
BIIUSIIONINE HAa POCT pacTEHUIL: JTMATHOCTHKAY.
CBET, T'YCTOTa MOCAJI0K, TUTaHUE, UccnenoBatenbekas




cyOcTpar.

Oco0eHHOCTH TUTAHUS
pacTeHuii a30ToM. A30T U €T
3HAYEHHUE B JKU3HU PACTCHUM.
®opMsI a30Ta U UX
NpeBpalieHne B TIOYBE.
Hctounuku pochopa ams
pacTeHus. 3HaYCHHE
bocdopcoaepxamux
COEMHEHUI B KJIeTKe. Posb
MaKpOAPrHYECKUX COCAMHEHHH
dbocdopa B SJHEPrETHIECKOM
oOMmeHe.

Bnustane xanus Ha Qusmueckue
CBOMWCTBA MPOTOILIa3Mbl, Ha
(hepMeHTHI YTIIEBOIOPOTHOTO
oOMeHa, cHTe3 OeJIKOB U Jp.
Ponp xanus B mognepxanun
MOHHOTO 0anaHca B TKaHsX, B
nporieccax CaMOpETyJISIHH.
Perynaropnas u
CTPYKTYpoOOpa3oBaTeIbHas
POJIb KaJbIMs. Y4YacTue B
00pa3oBaHUM KIETOYHOMN
CTEHKH, MOJIEPKaHUN
CTPYKTYpbl MEMOpPaH U
peryJsius UX MpOHUIIAEMOCTH.
3HavYeHWE MarHus B
MeTaboIM3Me pacTEHUI.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIopodusia u
reMoryioonHa Kak
CBHJIETEJILCTBO €UHCTBA
OpPraHUYeCKOTO MHpA.

Cepa u ero OCHOBHbIE
COEIMHEHMUSI, X POJIb B
CTPYKTYpPHOI OpraHu3aluu
KJICTKH, y4acTue B
OKHCIIUTEIBHO
BOCCTAaHOBHUTEIILHBIX PEaKIHIX
MHUKpPO3JIEMEHTHI.
[IpencraBnenus o poan
MHUKPO3JIEMEHTOB B
MeTaboJIM3Me PaCTCHUM.
OcoOeHHOCTH MOCTYIUICHUS
MHUKPODJIEMEHTOB B PAaCTECHHUSI.
CuHeprusm u aHTaroHU3M
AJIEMEHTOB IUTAHUS PACTCHU.
PactutenpHas AMarHocTUKa u
METOBI HICHTU(DUKATUT
HE/I0CTaTKa/U30bITKA JIEMEHTOB
MTUTAHUS.

pabota «Ornenka
COCTOSTHUS KOMHAaTHBIX
pacTeHui, pacTeHud  Ha
IIKOJBHON  TEPPUTOPHH,
yCTaHOBKA NPUYHH
NaTOJIOTUIECKUX

COCTOSIHUM (npu
HAJTMYHN )».
HUccnenosarenbckas

pabora «OreHKa BIUSHUS
pa3NUYHBIX JJIEMEHTOB  Ha

COCTOSIHHE pacTeHui
(cocTaBieHue Pa3IMYHBIX
MOJIKOPMOK )».

Tema 4.

[TonsiTue o perynsaTopax pocta

[TpakTrueckas pabota




PeryasTopsl
pocrta
pacreHui.
3ammura
pactrenuii (4 1)

pactenuii. CTUMYIIATOPHI pocTa
— (UTOrOpMOHBI (AyKCHHBI,
ru00epesIvHbI, IUTOKUHIHBI).
WNuruburtopsl pocta pacTeHui:
1. mpuponaHbie (abcum3oBast
KHCJIOTA U HEKOTOPbIE
(beHoNbHbIE BellecTBa
(uKymapoBasi, KOpH4uHas,
CAJIUIIUIIOBAS KUCIIOTHI).

2. CUHTETUYECKHUE
(MOp(QaKTUHBI, peTapAaHThI,
nedoauaHThl, TECUKAHTHI,
repOouu bl ). PUTOMOHUTOPHUHT
Y OLICHKA COCTOSIHMSI PACTEHHM.
CoBpeMeHHBIE CTIOCOOBI
MOHHTOpPHHTA.

3amuTa pacTeHH OT
BpPEIIUTEIICH: OCHOBBI
ouomerona.

«DUTOMOHUTOPUHT U
OLICHKa COCTOSIHUS
pacrenuii. CoBpeMeHHbIE
CIO0COObI MOHUTOPUHTIAY.
Hccnenosarenbckas
pabota «Bnusnaue
rerepoaykcruHa Ha
npopactanue (pocT Ha
pa3HBIX CTAIUAX, B PA3HBIX
YCIIOBHSIX) Pa3IUIHBIX
pacTeHHn».
[TpakTrueckas padota
«MHcekTapuu: mpaBuia u
YCIIOBHS Pa3BEeICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5.
Boanas,
necyaHas u
NMOYBEHHAas
KYJbTYPbI, HX
NnpUMeHeHHue B
BbIpAIIMBAHUU
pacreHuii.
®dusuojorus
pacrenwuii (8 1)

Bopnasi, mecyanasi v mouBeHHAsI
KyJbTYpbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUU PACTCHUM.
[IpoBenenue BobI B KOPHE U
cTebJie pacTeHU.

Bonnblii pesxuM pacTeHui:
CTPOEHUE YCTHHUIL: (PaKTOPHI,
BIIUSIIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
PETyYJSIMY UCTIAPEHUS BIIaTH
pacTeHHEM.

@DOTOCHHTE3 — YHUKAIBHBIH
npouecc pacrenuil. TemHoBas u
cBeroBas (pa3el poTOCHHTE3A.
3HaueHne POTOCHHTE3A IS
KHUBBIX OPTaHU3MOB. DaKTOPBI
pOCTa pacTEHUI: BO3IyX U
asparnus. [logzeMHoe npixaHue
pacTeHM: COCTAaB OYBEHHOIO
BO31lyXa, ra3000MeH. ['a3000MeH
pyu OECIOYBEHHOM
BbIpalBaHUH.

[TpakTrueckas padbota
«KopneBoe naBieHue».
[TpakTrueckas padbota
«IIpurorosnenue
Ipernapara yCTbHI
METO/IOM CJIETIKa».
HccenenoBarenbekue
pabotsl «BnusHue
YCIIOBHUM COAEPIKAHMS
pacTeHHii Ha KOJIMYECTBO
YCTBHUID.

[TpakTuueckas padora
«DyHKIIMOHAJIbHAS
JIMarHOCTHKA pacTeHUH 1o
AKTUBHOCTH
XJIOPOTIJIACTOBY.
HccnenoBarenbekas
pabota «OnpeneneHue
xyopopumia A u b,
OlleHKa ()OTOCHUHTETUYECKOM
AKTUBHOCTH PAaCTEHUH U
(bakTOpOB, BIUAIOUIMX HA
HEey.

[TpakTuueckas padora
«Aspamus, CO2 un O2.
JlpIxaHue pacTeHui».
[TpakTrueckas padbota
«/IpIxaHue pacTeHuit:
OlLICHKa MHTEHCUBHOCTH
JIBIXaHUS PaCTeHUH U
IUIOZIOBY.
HccnenoBatenbeckue
pabots! «BnusiHue
crioco0a BbIpALIUBAHUS




(cocraBa mUTaTENHLHON
CMECH, CXEMbl BHECEHUS)
Ha pOCT U Pa3BUTHS
Pa3INYHBIX PACTCHUID.

Tema 6.
KyabTypHbie
pacTeHus.
CoBpemMeHHbIE
acCHeKThbl

CeJIeKIINHu
(20 1)

Kax yenoBek crai ucnonb30BaTh
pactenusi? CBsi3b pa3BUTHS
LMBHWJIM3AIUHU YeJIOBEeKa 1
O/IOMAIlTHUBAHMS PACTEHUM.
JlomecTuxanusi.
HacneactBeHHOCTH M
W3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menuuBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbI HOCUTEND
HAaCJIEJACTBEHHOCTH U
n3MeHunBocTH. HykiiennoBbie
KHUCIIOThL. Jlokanuzanus
TeHETUYECKOT0 MaTepHalia B
KJIeTKe. [[enenue KieTok.
Permnmukanus JIHK. OcHoBHas

JIOTMa MOJIEKYJIIPHOU OMOJIOTHH.

Tpanckpunuus. TpaHciAnus.
MyTanuu.

DddexT OyThIIIOYHOTO
TOPJIBIIIIKA U TeHETUYECKOe
pasHooOpasue. UTto Takoe
reHO0aHk? 3a4ueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI
COXpaHEHUsI TEHETUYECKUX
pecypcoB pacTeHu# (ex situ u in
situ).

3navenne padotr H.M. BaBumoga.

3aKOH rOMOJIOTHUECKUX PSJIOB.
LleHTpbI MPOUCXOXKICHUS
KyJbTypHBIX pactenui H.M.
Basuiosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/BI CENIEKIINH.
I'ubpuauzanms. Dopmsr oTOOpA.
OCHOBHBbIE HaINlpaBJIECHUS
CEJIEKIIMU: YIIyYIlIEHUE
YPOKaHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakropam.

EcTb 1u sxu3Hb B mpobupke?
buoTexHOIOTHS KYIBTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOAU(UIIMPOBATH pacTeHUs?
I'eneTnueckoe pelakTHPOBAHHUE.
CoBpeMeHHbIE MOAXObI U

Huckyccens
«Jlomectukanus, Bce 1
pacTeHUs U )KHUBOTHBIE,
KOTOPBIE KHUBYT PSIIOM C
Y4eJI0OBEKOM UM
oJloMaIllHuBaTCA?
MOXHO I CUUTATh
TapakaHa OJOMalTHEHHBIM
JKUBOTHBIM 7).
[TpakTrueckas pabota
«MonudukanmoHHas
W3MEHYUBOCTD (JIUCTHA,
UTOJIKH C OJTHOTO
JIepeBa)».

[TpakTrueckas padbota
«"eH — uHCTPYKIUS 1O
cOOpKe KJIeTKH (Ha Oucepe
WM KOHCTPYKTOPE)».
[TpakTnueckas padbota
«MyTtanus Ha OyTepOpoie
(J1r000# 00BEKT U3
npenblayien padoTel, e
W3MCHEHUE MHCTPYKITHH
MpUBeIeT K U3MEHEHUIO
BHEITHETO BU/IA
00BeKTA)».

[TpakTrueckas padota 1o
rpynnam «OTKyna Ha
HAIlIUX CTOJNAX
(PYKTBI/OBOIITH/3TTAK.
[TpakTnueckas padbota
«BpipamuBaem ropox. Kak
MPOBECTU CKPEUIMBAHUE Y
ropoxay.
HccenenoBarenbekas
pabota «BripanuBanue
pacTeHuil B IpoOUpKe»
(MOXHO BOCTOJIB30BaTHCS
pe3yJbTaTaMu
MPEBITYIINX
HKCTIEPUMEHTOB T10
COCTaBIICHUIO
MUTATEILHBIX PACTBOPOB
JUISL PaCTCHUH).
[TpakTrueckas padbota
«I"eHOMHBIE HOXHUIIBI
(MonenupoBanue paboOTHI
cucteMbl CRISP-Cas)y.




JIOCTUKEHHUS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTECHUM.

Tema 7.
PacTutennnasi
npoayxkuus (8
1)

Hanzemnsie u moazeMHblie
opransl pactenuii. [Tobder u
BUJIOM3MEHEHHBIN To0er
pactenuit. Ciocoosl
Pa3MHOKEHHUS PACTEHUM.
[TonsiTue 0 KayecTBe MPOYKTOB
nutanus. [IpoGnembl
KOHKYPEHIIUU OTEUYEeCTBEHHBIX
MPOJTyKTOB MUTAHUSA C
uMIopTHbeIMU. Jloructuka
JIOCTaBKH U CPEACTBA
COXpaHEHUS MPOIyKTOB
MUTaHUS.

Mukpo3eneHb: 0JIE3HOCTh U
TEXHOJIOTHSI.

XUMHYECKUN aHAIIA3
npoxyKuuu. OCHOBBI
CHEKTPO(POTOMETPHUH.
[Torenuimometpwus.
Xpowmarorpadusi.

[TpakTrueckas pabota
«IpenenpHO nOIyCTUMBIE
koHueHntparuu (ITJIK) u
METOJTbI KOHTPOJIS
Oe3omacHoCTH
PaCTHTEIHHBIX MPOTYKTOB
TTUTAHUS.
HccenenoBarenbekas
pabota «OrneHka KayecTBa
BBIPALICHHOM
MHUKpO3eJIeHn» (JIn0o
CBOSI, THOO U3 Mara3uHa).
[TpakTrueckas pabota
«MeToabl OLIEHKU
KayecTBa pacTUTEIbHOM
MPOIYKIIVH: XPAHCHUE U
COXPAaHHOCTb
MUTATEIHLHBIX BEIICCTBY
(Mo moctymHoOMy
000pYI0BaHUIO).
HccnenoBaTenbckas
pabota «Onpenenenue
ButamuHa C MeTo10M
00paTHOro TUTPOBAHUS B
IUI0[aX Ha pa3HOM CPOKe
(croco0e) XpaHEeHHUS.

Monyas «buorexnosnorus» 7-8 kiaccol (68 yacon)

TeMmbI OcHOBHOe co/iep:KaHue JlesATeJIbHOCTD
IIKOJLHUKOB

Tema 1. [TonsiTne OMOTEXHOJIOTHH. 3aueM [IpakTrueckas padota

buorexHoJsiorn YeJIOBEKY OMOTEXHOJIOTHH, B YEM «IIpumepsl

| UX MPEUMYILIECTBO Mepest MIPUMEHEHUS

4 4) XUMUYECKUM CUHTE30M. OCHOBHBIE OHMOIOTHUYECKUX
01000BEKTHI OMOTEXHOJIOTHH: 00BEKTOB B TBOEH
MIPOMBIIIIJICHHBIE KUZHI.

MUKPOOPTaHU3MBI, KIIE€TKHA U TKaHU
pacTeHui, )KUBOTHBIX U YEJIOBEKa,
OMoKaTaIM3aTOPHI.

ChoIpbe a1 OMOCHHTE3a U OllEHKa
€ro OMOJIOTHYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTIIEPOa,
azota, pocdopa, MUKPOIIEMEHTOB.
HccnenoBaHre HOBBIX UICTOYHHKOB
CBIPbS (BKJIFOYAsi BOTIPOCHI €r0
npeaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEILHBIX
Cpell, B TOM YHCJIE BKIFOYAIOIINX




OMOCTUMYJISTOPHI U APYTHE
DJIEMEHTEHI YIIPABICHU U
ONTUMHU3AIMH MTPOLIECCOB
ouocunreza. Metoanl
ONTUMHU3AINH MUTATENBHBIX CPE/l.

Tema 2.
Muxkpoouosoru
|

(12 v)

ITonoxenue npokapuoToB B
CHCTEME OPTraHHMYECKOro MUpA.
Ctpoenue 6akTepuanbHOMN KICTKH.
Knaccudukanus 6akTepuid.
Mopdonorus 6axrepwuii. [Ipoctoie
U CJIO’KHBIE METO/Ibl OKPALTUBAHUS
Oaxtepuii. dusnosnorus 6akrepuil:
MUTaHKe, JbIXaHue, POCT U
pa3sMHOXKeHHEe. 3HAKOMCTBO C
JIOMeHOM Apxeu
(9KCTPEeMOPHUIBLHOCTD,
OCOOEHHOCTH CTPOEHHS KIICTKH).
MO0YHOKHUCI0OE U CHUPTOBOE
opoxenue. oroTpodHbIE U
XeMOTpo(dHbIE OaKTepHH.
Kunernueckoe onrcanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCMOHEHIIMAbHAs MOJIENb POCTa.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHast
MajgovKa v YepHas CMepTh,
00TyJIHM3M, CTOJIOHSIK, TYOCpKYJIe3.
Hcropust 60ps0ObI ¢
OaKTepraIbHBIMU UHPEKIIUSIMHU.
Boiina 6eckoHEeYHOCTH:
aHTUOMOTHUKH MPOTUB OAKTEPUIA.
MexaHu3MBbI IEUCTBUN
aHTUOMOTHKOB. MEXKIIeTOUHas
KOMMYHHKaIus O6akrepuil. UyBcTBO
KBOpyMa.

[Tpumenenue GaxTepuit
yesoBekoM. Kunerndeckoe
onucaHrue OMOCUHTE3a MPOJAYKTOB
MHUKpoopranuzmamu. bakrepuu,
KOTOpBIE MOTYT pasfararb
TUTACTHK.

MuxkpoopranusMbl B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOLMAIIUN
pacTeHui ¢ MUKpOOpPraHU3MaMH

IIpakTuka.
JlaGopaTopHas pabota
«DUKCUPOBaHHBIE
npenaparsl OakTepuit.
Onpenenenne GopmMbl
MPEIOKEHHBIX
KYJBTYD
MHUKPOOPTaHU3MOB,
UCIIOJIBb3YS IPOCTOMN
METO/]T OKPaCKM».
JlaGopaTtopHas pabota
«Omnpenenenue TUMa
KJIIETOYHOM CTEHKHU
METOJIOM OKpaIlllBaHUS
no ['pamy» (ipu
HAJIMYUH PEaKTHUBOB).
JlabopaTtopHas pabota
«IIpuroroBnenue
MPKU3HEHHBIX
MpenapaToB
MOJIOYHOKHUCITBIX
OaKTepHi».
JlabopaTtopHas pabota
«IToceB cMmbIBa ¢ pyK Ha
gamku [letpw».
JlaGopaTopHas pabota
«Bblaenenne uncToi
KyJbTYpbl OaKTepuil.
Meron pa3BeieHHN.
MeToJ HcTOoIIa0IIero
ITPUXAY.
JlaGopaTopHas pabota
«Mopdonoruueckas
XapaKTepUCTHKA
BBIJICJIEHHOW YHCTON
KYJbTYpBI:
XapaKTePUCTHKA
KOJIOHHH, (popMa
OakTepuil, TUII
KJICTOYHOU CTEHKI.
JlaGopaTtopHas pabota
«CpaBHeHue pocta
MUKPOOPTaHU3MOB Ha
yarke 6e3 u ¢
n00aBIICHUS
AHTHOUOTHKOBY.
HccnenoBarenbekas
pabora «Ilouck




MUKPOOPTaHU3MOB
001aJaF0IHIX
AHTarOHHUCTHYECKOM
AKTHBHOCTBIOY.
HccnegoBaTenbckas
pabota «Brigenenne
MOJIOYHOKHUCIIBIX
OakTepuii,
HCCIICIOBAHUE UX
AKTUBHOCTH.
HccnegoBaTenbckas
pabota «Brigenenne
OakTepuil MOJIE3HBIX
JUISL PACTEHHIN.

Tema 3.
JykapuoTuyec
KHe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(nj1ecHeBbI€e
rpuosbl,

AP OXKKH,
Boaopocn) (12
1)

[TnecHeBbIe TPUOBI POTYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB
OO01mmas XxapaKTepUCTUKA JIPOKIKEH
caxapomulietoB. Mcropus
HCIIOJIB30BAHUs IPOKKEN B
TPaAULIMOHHON OMOTEXHOJIOTHH.
TexHOJIOTHH BUHOACTHUS U
XJae0oIeueHus,
CTCIIMATTU3UPOBAHHBIC PACHI
JpoxoKer. MeTaboau3M JIposKKe.
Peakiust ciupToBOTO OpOKEHUSI.
[TomrydyeHnue BTOPUYHBIX
MeTaboIMTOB B Apoxkax. Apoxoku
KaK MPOAYIEHTH OMOTOILIUB.
[TomydeHue 1eJIeBBIX OCIIKOB B
TPOAOKAX.

OCOOEHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOKEHUS Y
JIPOKKEH, 3HAYCHUE U3YUCHUS
MUTO3a U LIMTOKUHE3a AJIs
ONITUMH3ALIAHU TIPOLIECCOB
KyJIbTUBHPOBAHUS IPOKIKEBBIX
[ITAMMOB, TIOHUMAaHUS TIPUINH
MAaTOTeHHOCTH APOXKKEH 1 rpuboB,
MOVICKA MHIIICHEH (QYHTUINIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
MpernapaTosB.

Bogopocnu — nepcrnekTUBHbBIN
OOBEKT 15l IPOU3BOJICTBA OEJIKa U
yIIeBOI0B. buotexHomoruueckue
METOJIbI OYHCTKH TBEPIBIX,
KHUJIKUX OTXOJIOB M Ta3000pa3HbIX
OTXO0JI0B NMPOU3BOACTB. CTOYHBIE
BO/IbI. CXEMBbI OYUCTKH.
bruodunbeTpsel, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHBHBIN WI U BXOJISIIHE B HETO
MUKpOOpranusMsbl. Mcnonb3oBanue

JlaGopaTtopHas pabota
«IToacuer kneToOK
JIPOKKEN B Kamepe
['opsieBay.
JlaGopaTopHas pabota
«O0HapyxeHue
MPOYKTOB CITUPTOBOTO
OpO’KeHUs: ITHUIOBOTO
CIUpTA U YIJIEKUCIIOTO
razay.

JlabopaTopHas pabota
«Habmronenune
Pa3MHOXEHUS
TPOAOKEBBIX KIIETOKY.
[TpakTrueckas padbota
«Ilonyyenue TBOpoOra u
ke(upa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaxTepuii».
[TpakTrueckas pabota
«OcHOBHBIE BUIBI KBaca
U X XapaKTEePUCTUKA»
«lpoxxu u
MOJIOUHOKHCITBIE
OakTepum,
MIPUMEHSEMBbIE IS
IIPOM3BOJICTBA KBACa».
[TpakTrueckas pabota
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTUA
JIpOACGKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSX).
[TpakTrueckas pabota
«MeToabl OLIEHKU
CBOMCTB
XJ1e00TEKapHBIX
JIPOXOKEH.




BO,ZLOpOCJ'ICfI B OYMCTKE CTOYHBIX
BOJ.

Ocob6enHoctu
IPUMCHCHUS
MIPECCOBAHHBIX,
CYIICHBIX U
WHCTAHTHBIX
TIPONOKEN.
Hccnenosarenbckas
pabota «Bnusnue
(U3UKO-XUMHUYECKUX
(haKkTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOM
IpOAYKIMHU (KBac,
keup, coip, X1ed u
Tp.)».
Hccnenosarensckas
pabota «BnusHue
(U3UKO-XUMHUYECKUX
(bakTOpOB Ha POCT
Bopopociu (Chlorella
vulgaris)».

Tema 4. HacnencrBeHHOCTh 1 [TpakTrnueckas pabota
HacnencrBeHHa| W3MEHYHMBOCTh — OCHOBHBIE «MonudukanmoHHas
b CBOMCTBA UBBIX OPTaHU3MOB. W3MEHYMBOCTD (JIUCTHA,
uHpopmanus N3menunBocTs. Busl UTOJIKU C OJHOTO
8 4) W3MEHUYUBOCTb. JIepeBa)».
I'en —maTepuanbHbIii HOCUTENb [IpakTruueckas padota
HACJIEJACTBEHHOCTH U «I"eH — MHCTpYKLIHUS IO
n3MeHunBocTH. HykiiennoBbie cOopKe KJIEeTKH (Ha
KHUCIIOThL. Jlokanuzanus oucepe umu
TeHETUYECKOT0 MaTepHalia B KOHCTPYKTOpPE)».
KJIeTKe. [lenenue KieTok. [TpakTrueckas pabota
Perumikamms JIHK. OcnoBHast «MyTtanus Ha
JIOTMa MOJICKYJISIPHOW OHOJIOTHH. OyTepOpoae (moboi
Tpanckpunuus. TpaHcaaus. 00BEKT U3 IpeabIayIeh
Myraruu. paboThl, T U3MEHEHHE
WHCTPYKIIUU TIPUBEICT
K U3MEHEHUIO
BHEIIIHETO BUA
00BeKTa)».
Tema 5. [TonoxxeHue BUPYCOB B CUCTEME [IpocMoTp
Bupycoaorus opranudeckoro mupa. CTpykrypa u JIOKyMEHTAJILHOTO
(6 9) XUMHUUYECKUN COCTaB BUPYCOB. ¢dbuapMa o BUpycax.

Knaccudukaius BUpycos.
Penponykius BupycoB. Bupycsi -
BO30yAUTENN UHPEKITMOHHBIX
0omne3neir. OHKOBUPYCHI.
bakrepuodaru: crpoenue,
CBOICTBA, MIPUMEHEHUE.
buonornueckue MeTo 11 60pbOBI €
BHUPYCaMHU.

[Tpaktuueckas padora.
«Meron pa3BeneHUN.
[TpakTuueckas padora.
«TutpoBanue
Oakreprodarony.




Tema 6. I'ennas

OcCHOBEI T€HHOM HWHXKCHCPUMU.

[Tpaktuueckas padora

HHIKEeHepUs 1 Bexropa. Cnenuduyeckue «OHJI0HYKJI€a3bl
O0MOTeXHOJIOTUH | (epMeHTHI OaKTepuil. pectpukuuu (padota ¢
84) buorexnosornu npoayKuuu HYKJIEOTHIHBIMU
0enKOB B OaKTepUATbHBIX MOCJIEI0BATEIbHOCTIMU
KyJibTypax. JlocTukeHus: reHHOM Ha Oymare)».
WH)XCHEPUHU 1 OMOTEXHOJIOTHH. [TpakTrueckas pabota
CRISPR/Cas — cucrema «I"eHHbIC HOYKHUIIBI -
aJanTUBHOTO UMMYHUTETA CRISPR/Cas
Oaxtepuit u apxeit. 'MO. Metozsl (MozenupoBaHue Ha
nosryuenus ' MO. Oymare)».
Urpa-guckyccus:
«BpIurpai rpasT Ha
co3manue I'MOy.
Tema 7. JloMecTHKaI1s OCHOBHBIX Junckyccus
buorexHoJsiorn JIOMAIIHHUX )KUBOTHBIX; «JlomecTukanus, Bce JI1
UB COBpEMEHHbBIE HKCIIEPUMEHTHI 110 pacTeHus U )KUBOTHBIE,
KMBOTHOBOJCT JIOMECTHUKAIIUU KUBOTHBIX KOTOPBIE KUBYT PSJIOM
Be (7Tucua, HOpKa U ap. — C YeJIOBEKOM UM
(8 4) AKCIEPUMEHTBI HAYYHOM MIKOJIbI OJIOMAIITHUBAIOTCS ?
akagemuka bensieBa). Mo>KHO 1T CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
KUBOTHOBOJICTBE: TPAHCILIAHTAIINS 0JIOMaIlIHEHHBIM
AMOPHUOHOB, XUMEPHBIE KUBOTHBIE, JKUBOTHBIM 7).
KIIOHUPOBAHHUE. [TpakTrueckas pabota
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Metoauka
POJIb TATOT€HHBIX KJIOHUPOBAHUS
MHUKpPOOPTaHU3MOB U Mapa3uTOB B (MozenupoBaHue Ha
pPa3BUTHH 3a00JICBAaHUI JTOMAITHUX Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTrueckas padbota
O0pBHOBI C HUMU; POJIb MOJE3HBIX «CocTtaBneHue pauoHa
MHUKPOCUMOMOHTOB B OpraHU3Me MUTaHUs )KUBOTHOTO,
KUBOTHBIX. [lonoxxurenbHoe u pacueT pacxoJI0B Ha
mo00YHOE (OTPUIIATEIEHOE) COJICpKAHUEY.
BO3/ICIICTBIHM aHTUOMOTHUKOB Ha HccnenoBaTenbckas
OpPIaHH3M B XOJI€ JICUEHUS pabota «Onenka
KUBOTHBIX; LIEJIN U 3a]]a4u KayecTBa MOJOYHOU
BeTepuHapuu. buotexHoaorus MIPOTYKIIUI.
KOPMOBBIX ITPETapaToB.
Tema 8. OCHOBHBIE METO/BI CEJICKIIUU. [TpakTrueckas pabota
buorexHoJsiorn I'u6punuzanus. @opmer 0TOOPA. «BpIpamuBaem ropox.
UB OcHOBHbIE HaNpaBJICHUS Kak npoBectu ckpeniyBaHue
PACTEHHEBOACT | CEJICKIMU: YIyqIlIEHUE y
Be YPOKAMHOCTH, YCTOWYUBOCTH K ropoxay.
(10 v) OMOTHUYECKHM U a0MOTUYECKUM [TpakTrueckas pabota

(dhakTopam.

OCHOBHBIE TIOAXO/IBI CEJIEKLIUU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pacrenuii, [ nubpuanzanus,
OTJaJICHHAST THOPHIU3AIIHS,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,

«["eHOMHBIE HOKHUIIBI
(MonenMpoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbckas
pabota «BrIpammBanue




TpaHchopMalus, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Hcropus ceneknuu B Poccuu u
MUpE, UCTOPUS PA3BUTHS
BaKHEHILNX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek MOXeT
MOU(ULIMPOBATH pacTeHuUs?
I'ennas unxxenepus pacreHui: Uro
TaKoe TeHeTHYeCcKasi MHKEHepus
pacteHuil. TpaHCT€HHbIE pACTEHHUS.
Metonpl nonyuenusi. O6pazoBanue
OILyXOJIEH Y PACTCHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-maa3MubL.
I'ensr T-JIHK. MonekysiapHo
TEHETUYECKUE MEXAHU3MbI
Tpancopmanuu. ['enernyeckoe
penaktupoBanue. COBpeMEHHbIE
MOJIXO/Ibl U JOCTHXKEHUS
TEeHETUYECKOTO PEAAKTUPOBAHUS
pacTeHuil.

Ectb 11 sxu3Hb B mpobupke?
buoTtexHonorus KyiabTypHbIX
pacTeHui.

pacTeHuii B mpooupKe»
(MOXHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu
IIPEIbIIYIINAX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOpOB JUIst
pacTeHuit).

Moayiab «MosekyasipHble 0CHOBBI (U3HO0JI0THU M (papMaKoJI0rum» 9 Kiace

(68 yacon)
Tembl OcHoBHOE coziepkaHue JlesTeTbHOCTD
IIKOJIbHHKOB
Tema 1. Beenenue. bruoreHHbIe 371€MEHTHI: HccnegoBaTenbckas
®usuosorudec | opranorensl: O, C, N, H. pabora
Kas AxTuBHBIE ()OPMBI KHCIIOPO/Ia, UX «KomumuecTBennas

xumus (20 49)

MOJTy4YeHUe, HeUTpanu3arus.

MakposaeMeHTBI: POIIEHT COJEP KAHUS

B OpraHu3Me,
BBITIOTTHSIEMAsT (DYHKITHS,
coJiepKaHue B MIPOTyKTaxX MUTAHUS.
Ca2+ - cBa3pIBaIONINE OCIIKU,
JIETTOHUPOBAHKE KaJIbITHS,
PETyIISIKS YPOBHS KaJIbIUs B
OpraHu3Me: TOpMOHBI ouek. Mg —
CTpOEHHUE XJIOpPOQuUILIa, Ero
aKTUBAIIMS COJTHEYHOM YHEPTUEH.
MUKpOITIEMEHTHI: B KaKHX
MOJICKYJIaX CoJIepkKaTcs,
BBITIOTHSIEMAsT (YHKITHS,
coJiepKaHue B MIPOTyKTaxX MUTAHUS.
[TocnencTBust nepen03upPOBKU
MHKpOdJIeMeHTaMu. Fe —

OLICHKA COACPKAHUS
MHUKPOAJIEMEHTOB WJIN
BUTaMHUHOB B ITHILEBBIX
IIPOJTYKTaX».
[TpakTueckoe 3aHsATHE
«KauecTBeHHbIE
peakuuu Ha
OpraHUYeCKHe
MOJIEKYJIBD».
IIpakTrueckoe 3aHsaTHE
«JleHaTyparus OEJIKOBY
IIpakTrueckoe 3aHsaTHE
«M3yuenune akTUBHOCTH
aMUJIa3bD».
[TpakTueckoe 3aHsATHE
«/lnanus (kyerouka
Tpayoe)».




YCBaWBa€MbI€ TUIIbI COETUHEHHM
Kenesa. ['eMonpoTenHsl,
reMOIMaHuH, TUTOXpOMbI. Cu —
YCBOEHUE U TPAHCIIOPT MEJIH.
benku, copepxaiiue Meb.
[Taronoruveckne CHHIAPOMBI
Menke u BunbscoHa, cBsi3aHHBIE C
MeTa00JIM3MOM MEIH.

TOKCHUYHBIE 3JIEMEHTHI
[Teprnoanueckoil CUCTEMBI TSt
opranusma. BiusiHue HegocraTka
MaKpO U MUKPORJIEMEHTOB Ha
KUBBIE OPTaHU3MBI.

XKupsl. 3aboneBaHus yeaoBeKa,
CBSI3aHHBIC C HAPYUICHUSIMH
XKUPOBOTO OOMEHA.
Jducnunuaemun.

VrieBoasl. 3a00iieBaHUA Y€JIOBEKA,
CBSI3aHHBIC C HAPYUICHUSIMH
yriieBogHOTr0 oOMeHa. CaxapHbIid
Ira0er.

benku. Ctpoenune. 3aboneBanus
YeJI0BEKa, CBA3aHHBIE C
HapyUIeHUSIMHU O€JIKOBOI0 0OMEHa.
Oynkiun 6enkoB. DepMeHTHI.
MexanmusMm aeiicteusd. Kimaccsl
(hepMEHTAaTUBHBIX PEAKIIHIA.
Kodepmenrsr.

ButaMuHsb1 )KupopacTBOpUMBIE,
BoJiopacTBOpuMEIe. [IpeBpaienue
BUTaMUHOB B aKTHUBHBIE (DOPMBI
KO(pepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META0OIUYECKUX
peakumii. buosnepreTuueckue
npoueccsl. I'nukonus. Lukin
Kpebca. Llens nepenoca
37€KTPOHOB. OKHUCIEHHE JKUPHBIX
kucioT. Katabonusm
AMHUHOKUCIIOT. | IIOKOHEOoreHes.
CuHTe3 yriaeBoaoB, OEIKOB,
KHUPOB. MeTabomuTHuecKue
3a0oneBanus. [IpakTrueckoe
3aHATHUE: «PELLIEHUE 3a/1a4 Ha
SHEPTEeTUYECKUI OOMEH»

Knerka. [lonatue memOpaHsbl.
Oynkimn MeMOpaH. Busr
TPaHCIOPTA B KIIETKY.
MemOpaHHbIE OpraHOU/IbI.
3a0oneBaHus CBS3aHHBIE C
HapyIeHueM paboThl MEeMOpPaHHBIX
oprasesui, 00Je3HU HAKOTUICHUSI.
THunbel KOHTAKTOB MEXAY KJICTKaMHU.
3HaueHHUE MEKKIETOYHOU
KOMMYHHUKAITUH TSI 3A0POBBS




OpraHmsma.
Snpo. YpoBHM ynakOBKH
XpoMaTHHA. XPOMOCOMHBIE
tepputopun. HememMOpanHbie
OpraHoubl

Tema 2.
MouiekyasipHa
|

ounosorus (20

)

OCHOBHBIE BE€XH pa3BUTHUS
MOJICKYJISIPHO#M OMOJIOTHH.
HyxkiienHoOBbIE KUCTTOTBI.
OCHOBHBIE IPUHIUIIBI CTPOEHHUS.
Marpuunsle cuHTe3bl. Pernukanus
— OCHOBA KJIETOYHOTO JICJICHHUS.
[IpuHUHMIIBI perIUKaIy.
MyTtauuu. UTo BbI3bIBAET
n3MeHenus B crpoenun JTHK.
[IpuHIuIEl penapanuu.
Tpanckpunius.

I'enetnueckuit kox. Tpancasanus.
Opranusanus reHoMa BUPYCOB
[IpoTBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIEUCTBUS.
Opranuzanust TeHoMa O6aKkTepuii
AHTubOaKTepUaIbHbIC IPETapaThl.
Opranu3zanus reHoMa 3yKapuoT
['eHoMHOE pegakTUpOBaHUE.

[TpakTrueckas pabota
«Bwigenenue JIHK u3
OaHaHay.
[TpakTrueckas padbota
«Mogens JIHK
OpHUTaMU».
[TpakTrueckas pabota
«Onpenenenue
KayecTBa MpenapaTroB
JHK ¢ moMonisro
CHEKTPOHOTOMETPUM»
(mpu HaNMM4YMK
00opyToOBaHuUs).
[TpakTrueckas padbota
«PennukatuBHas
MalnvHa (urpa-
JIEMOHCTPALINA).
[TpakTnueckas padbota
«I1IP (Mmonmens
aMIUTU(UKAIIS Ha
Oymare)».
[TpakTnueckas pabota
«Cuma mpoMoTOopay.
[TpakTrueckas padbota
«Pemienue 3a1a4 Ha
TEHETUYECKUI KOII».
[TpakTrueckas pabota
«DonauHT OETKOBY.
HccnenoBaTenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[TpakTrueckas padbota
«Pabota B
COBPEMEHHBIX
reHeTUYEeCKuX 0azax
naHHbIX. [IpoBenenune
In silico ananuza

IIOCJIEIOBATEIbHOCTEN
TCHOBY.
Tema 3. ITonsatue o snekapcrBax. [IpuHIUIIBL HccenenoBarenbekas
dapmakoJioru IIOIX0/1a K IOUCKY HOBBIX pabota «DKcrnepuMeHTa
| JIEKapCTBEHHBIX CPEJICTB. 10 OIPEEIICHUIO




(28 v)

CKpUHUHT U €ro METOJIBI.

[Tytu BBenenus JIC.
dapMaKOKMHETUKA JIEKAPCTBEHHBIX
BelecTs. BecaceiBanue
(abcop6brus) nexkapctB. OCHOBHBIE
MEXaHHU3Mbl BCAChIBAaHUSI.
TpaHcnopT JIeKapCTBEHHBIX
BewecTB. ['eHbl u Oenku nepBoi
¢a3zel 6noTpanchopmanuu. [lytn
BBIBEJICHUS JIEKAPCTB U3
opra"usma. JKCKpenus u
anuMUHALUsA. ['eHbl 1 Oenku
BTOpO# (hazbl GHOTpaHchopMaLuy.
®apmakoanHamuka. ['1aBHoe 1
1o0oYHOE, pe30pOTUBHOE U
MECTHOE, IPSIMO€E, HETIPSIMOE U
peduiekTopHOE IEHCTBHE.

Buel B3auMoaencTBUS JIEKAPCTB.
CuHeprusm U aHTaroHU3M Ipu
COBMECTHOM JICHCTBUH
JIEKapCTBEHHBIX BELIECTB, UX
Pa3HOBUJAHOCTH
TpancmMeMOpaHHBIN CUTHATIMHT.
Tunbl KJIETOYHBIX PELEITOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIBI,
KaTaJIUTHUYECKUE U COPSHKEHHBIE C
G-0enkaMu; BHYTPUKIICTOUHBIE:
LUTOIJIa3MaTUYECKHUE U sJIEPHBIE.
MexaHnU3MBbl JIMTaHA-pELEITOPHOTO
B3aumoeiicTBus. CelleKTUBHOCTh
(M30HMpaTENbHOCTD) IEHCTBUS,
CBSI3b «XMMHUECKas CTPYKTypa —
(apmakosiornueckas akTUBHOCTh
BEILECTB»

DapMaKoJIOrH4eCKOr MOAYJIISALMU
CHHANTUYECKOW XOJTMHEPTUUECKON
nepegadd. MonexkyJIsipHbIi
MEXaHU3M JIEUCTBUSA U
(apmakosioruueckue coictea M
XOJIMHOOJIOKAaTOPOB,
TaHITIMOOJIOKATOPOB U
Kypapemno100HbIX CPE/ICTB.
dapMaKoI0ruuecKas perysinms
AKTUBHOCTH aJJpEHEPTrUYECKOr0
cuHarca. AJpeHOMUMETHKH,
a7ipeHo0I0KATOPBI,
CUMIIaTOJIUTHKH.

MonekynsipHast hapMaKoorus
AHTHAJUIEPIUUYECKUX CPEICTB.
['icTaMuHOBBIE PELIEITOPHI: TUIIBI,
MOJIEKYJISIpHAsI OpraHU3aLysl.
Crabunuzaropbl MEMOpaH Ty4HbIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M
IEeHCTBHS, OCOOCHHOCTH

TOKCHYHOCTH BEILIECTB
Ha apTEMUIUSIX.
[TpakTrueckas pabota
«Kapra sxcnpeccun
T0(paMHUHOBBIX U
CEePOTOHUHOBBIX
pEeLenTopoB B MO3re
MBIIIICH)).
HccnegoBaTenbckas
pabora
«IToBemeHUEeCKHE TECThI
Ha pbeiOkax Danio rario.
CBeTiio-TeMHas
Kamepay.
HccnegoBaTenbckas
pabora
«IToBemeHUEeCKHE TECTHI
Ha pbeiOkax Danio rario.
OTKpBITOE TTOJIEY.
HccnegoBaTenbckas
pabota
«IToBeneHUECKHE TECTHI
Ha pbIOKkax Danio rario.
CraliHO€ ITOBEICHHUEY.
[TpakTrueckas pabota
«BnusHue agpeHanuna
Ha CepcUHbIC
COKpAIICHHS
(mporpammHoe
o0ecrnieueHue).
[TpakTrueckas pabota
«I'ucronormueckme
npenapaTbl UMMYHHOMN
CHCTEMBIY.
[TpakTrueckas pabota
«I'ucronormueckue
npernaparbl HepBHOMN
CHCTEMBIY.




KJIIMHUYECKOI0 IPUMEHEHHUS], TOUKH
MIPUIIOKEHUS IEHCTBHS
WHTUOUTOPOB JIMITHIHBIX
MEJINaTOPOB.

MexaHu3M IeUCTBUA U
IIPUMEHEHNE MIPEnaparos,
CTUMYJIMPYIOLIMX IPOLECCHI
nMMyHHTeTa. PapmMakoIorudaecKkas
XapaKTepUCTUKA UHTEPIIEHKUHOB!
MOJy4YCHUE, MEXaHU3M JICUCTBUA,
npuMeHeHne. OCHOBBI
naTo(u3nOIOTUHA OCTPO(Pa30BOTO
OTBETa, MEAMALINS BOCTIAJICHUS.
MounekynsipHbIi MEXaHU3M
IIPOTUBOBOCIIAJIUTEIBHOTO
JENUCTBHUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOMIHBIX
IIPOTUBOBOCIIAJIUTENBHBIX CPEJCTB.
[TonsATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Knetounsiii u
HEPBHBIN HAPKO3.
dapMakoI0ruuecKast
XapaKTepUCTHUKA OTAENIbHBIX TPy
HapKO3HBIX CPEICTB.
IlociemoBaTeIbHOCTE AEHCTBHA HA
LEHTPAJIbHYIO CUCTEMY.
Du3NOIOTHIECKUN COH; (Da3bl CHA.
Buns! Hapymenuii cHa Ilonsatue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX IIpenaparax
(TUnHOTHKAX).

MouiekysipHbIE aCIIEKTHI
Houuuenuuu. OnuaTHeie
pEeLEnToOpbl, UX THUIIBL.
DOHKe(aluHbl U SHAOPPHUHBI -
9H/IOT€HHBIE JINTaH bl OITUATHBIX
PELEnTOpOB.

AHTHIICUXOTHYECKOE ACHCTBHE,
BIIUSIHUE HA (PYHKLUIO
JKCTpanupaMUIHON CUCTEMBI,
SMOLIMOHANIbHYIO chepy, pBOTHBIN
LIEHTP, apTEPHAIILHOE J1aBICHUE,
LIEHTP TEPMOPETYIIALUN.
MouiekynsipHble MEXaHU3MBI
JEUCTBUS HEUPOJIETITUKOB,
BIMSIHUE Ha JO()aMUHOBBIE,
CEPOTOHUHOBBIE, AJIPEHO- U
TMCTaMHUHOBBIE PELIENITOPHI, UX
JEHCTBHE HA KIIETOYHbIE
MeMOpaHbl, Ha IENOHUPOBaHHE
TKaHEBbIX MOHOAMHUHOB.
IloTenunan-3aBucuMble HaTPUEBbIE
KaHaJbl KaK MUILEHU JIeUCTBUS




MECTHBIX aHECTCTUKOB. CII0COOBI
I/IHFI/I6I/Ip0BaHI/I$I IOTCHIIMAJI
3aBUCUMBIX HATPHUCBLIX KaHAJIOB
MCECTHBIMH aHCCTCTHKaMMU.

Moayab «MosekyasipHble OCHOBBI cesleKIum» 9 kiacc (68 yacon)

Tembl OcHoBHOe coaep:xaHue JlesiTeILHOCTH
IIKOJIbHUKOB
Tema 1. OcCHOBHBIE ~ BE€XH  DPa3BUTHS [IpakTueckas
MoJiekyasipHasi | MOJICKYJISIPHOM Ouomnoruu. |pabora
ououorusi (20 | HyknenHoBble KHUCTIOTHI. | «BbineneHue JIHK u3
) OcHOBHBIE MIPUHIUIIBI CTpoeHHUs. | OaHaHay.
MatpuuHble  CHUHTE3BI. Pennukanus | IIpaktnueckas pabota
- OCHOBa KJIETOYHOTO neneHus. | «Mojenb JIHK
[TpuHIHATTBT PEIUIMKALIUU. | OpUTAMU».
MyTauuu. Yro BbI3bIBaeT |[IpakTuueckas pabora
WU3MEHEHUS B CTPOECHUHU JHK. | «Onpenenenne
[TpuHLHUTIBI pernapanuu. |KauecTBa MpenapaToB
Tpanckpunuusi. I'enernueckuit | JTHK c IIOMOLIBIO
koa. OpraHm3anuss TEHOMa BHPYCOB | CIEKTPO(GOTOMETPHI
[IpoTuBOBUpPYCHBIE cpencTBa, |(mpu HAJIMYUU
MEXaHHU3MBbI ux NeicTBUs. | 000PYIOBaHMUS).
Opranuzanus reHoMa 6akrepuii | [IpakTuueckas pabota
AHTHOaKTepUATHHBIE npenaparsl. | «PermkaTuBHas
Opranuszanus reHoMa JyKapuoT | MalllMHA (urpa
['enomHOE peakTUpOBaHHUE. JEMOHCTPALIUA ).
[IpakTuueckas pabota
«I11P (Monenn
aMIUTHQUKAISL Ha
Oymare)».
[TpakTHueckas pabota
«Cuna IPOMOTOPAY.
[TpakTuueckas pabota
«Pemenune 3a7a4 Ha
TE€HETHYECKUI KO/JI.
Tpaucasuus».
[IpakTuueckas pabota
«DonauHr OeIKOBY.
HccnenoBarenbekas
pabota
«Pacnpoctpanenue
AHTHOUOTHKOPE3UCTEHT
HBIX OakTepuin.
[TpakTHueckas pabota
«Pabota B OBpEMEHHBIX
TEHETUYECKUX 6azax
JaHHBIX. [IpoBenenue
In silico aHaiu3a

MOCJIENOBATEIILHOCTE N




T'CHOB».

Tema 2. ITpenmer renetuku. Kparkas Ponesas urpa
MouiekyJIsIpHBI | icTOpUS pa3BUTHUSA IIPEJICTABICHUS | «AJLIIENN».
e 0 HacleACTBEHHOCTH. |MccmenoBaTenbCkui
OCHOBBI Or reHa K [IPU3HAKY: KaK |IIPOEKT MyTareHHbIe
TeHETHKH pacKpacurhb KOTa. Yro Takoe | (PaKTOPHI.
(20 1) npu3HaK? IIyTs oT reHa 1o |Ponesas urpa «Cynp0a
[pU3HaKa. Myranuu. Annenu. |KIETKN». I'ensl
I'erepo3urorsl u TOMO3UTOTHI. |[IEPEKIIIOYATEIIN.
JloMuHaHTHBIE u peneccuBHble | [IpakTHueckoe 3aJaHue
AJLJICIIH. «AITOPUTMBI UL
I'enbl CTPOSIT OpraHM3M. |KJIETOK).
Bxirouenue 51 BbIKIItOUeHUE |[IpakTrueckoe 3a7aHue
001b11I0TO Habopa T'€HOB. Kak | «<EaunooOpa3zue
KIIETKU MOHUMAIOT, KAKWE  TEHBbI |[IEpBOrO MTOKOJICHUS.
JIOJIKHBI pabotats. |[IpakTnyeckoe 3a/laHue
JuckperHoe HacsenoBanue | «Pacmennenue BO
IIPU3HAKOB. 3aKOHBI Menpens: | BTopoM ITOKOJICHUI.
oqMH TeH - oauH npusHak. Cxema |HcciaemnoBarenbckuit
CKpEILNBAHUS. 3aKOH | IPOEKT «3aKOHBI I
eInHO00pa3us ruOpuI0B nepsoro |Menzens B
ITOKOJICHUSL. 3aKoH PaCLICIUIEHUS | DKCIIEPUMEHTE.
IIpU3HakKa BO  BTOpPOM  IokojeHuu. |[Ipakrtuueckoe 3a/laHue
3aKOHEI Mennens: HECKOJILKO | «Pemierka ITenneray.
TCHOB - HECKOJIBKO npusHakoB. |[IpakTnyeckoe 3aJjaHue
Jurubpunxoe ckpemuBanue. |«HacnenoBanue,
Hesasucumoe PacXOXKIECHUE | CLECIUICHHOE c IIOJIOMY.
XPOMOCOM. Cuemnensoe |I[Ipaktuueckoe 3aHSITHE
HacJISAOBaHUE. «B3anMoneiicTBuA
B3aumopeiictsue T€HOB. |T€HOB (MozxenupoBaHue
AnnensHoe " HeaJJIeJIbHOE. | CUHTE3a U TpaHCIIoOpTa
Omnpenenenue oJIa. [lonoBele |mUIMEHTa B KIIETKY)».
XPOMOCOMBI. Camiibl u CaMKH.
Bnusinue (dhakTopoB OKpYXKarolei
Cpelbl. XpOoMOCOMHOE
OIpelieIICHUE oJa. [TonmoBblie
XPOMOCOMBI. [Ipobnema
JIOTIOJTHUTEIBHOU X-XpOMOCOMBI y
KEHIIMH.  TpexuBeTHble  KOIIKH.
Tema 3. ['enbl B monmysisinusx: BEIUKOE [IpakTyeckoe
Mouaekyasipubl | paBHOBecue. [lomyssus. YacTorsl 3a71aHue
e BCTPEYACMOCTH ITpU3HAKa U «YHacToThl aienei,
OCHOBBI ajuienst. YpaBHeHue Xapau TE€HOTHUIIOB u
ceJIeKI U Baitn6epra. [Tomymsiiun (heHOTHIIOBY.
(28 9) MEHSIOTCS: YUCIIEHHOCTD, WccnenoBaTebeKuii
MUTpanys 1 BBIOOP CyINpyra. [POEKT CAHAIH3
@DakTOpbl, KOTOPHIE BBIBOJAT R —
NOMyJIALKIO U3 PABHOBECHS Xapnu CTPYRTYpBI MOy AT
Baiin6epra. UncieHHOCTh (ua OCHOBE 3AKOHA




nomyssinuy. PosieBas nrpa
«3ddext ocHoBaTes». Jpeiid
reHoB. Myrauuu. Heciayuaiinoe
ckpemuBanue. M3omsauus.
[Tonmynsuyuu MEHAIOTCS:
€CTECTBEHHBII 0TOOp. MexaHusm
JeMCTBUS €CTECTBEHHOT0 0TOOpA.
JBmxymmii oToop.
MoauduxanroHHas
M3MEHYMBOCTh. CTaTUCTHYECKHE
0CO0EHHOCTH MOANU(UKAITMOHHON
n3MeHunBocTH. HacienoBanue
KOJIMYECTBEHHBIX IIPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKY.
CpenoBasi ”3BMEHYMBOCTH
npusHaka. Koagdumuenr
HacJIeyeMOCTH Npu3Haka. OTBeT
Ha otoop. [Tonck renos
KOJIMYECTBEHHBIX IIPU3HAKOB.
OAHOHYKIJIEOTH/IHbIE BApUAHThI
reHoB. JIHK-gur. [TlomHoreHOMHBIHM
aHaJIM3 acCoLMAIUi.

«OMBD» HaJl TEHOMOM.
[ToctrenomHas spa. O6paTHas
reHetuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTabosoM. JlomecTHkaus u
LEHTPbI FTEHETHYECKOT O
pasnoobOpasusi. [loucku pacrenuii c
«XOpOILUMUY NMPU3HAKAMU IS
4esioBeKa. LIeHTppl FeHETHYECKOTO
pazHooOpasus. Hukonait iBanoBuy
Basunos. Cenekuusi.
Komb6unanyonnas u rudbpuaHas
cestekuusd. I'ereposuc. CoxpaHuTh U
U3YYUTb F€HbI, YTOObI

MeHATh Oyayuiee. Kak nmpaBuibHO
XpaHuTh rexsl. Komnekunu
TEeHETUYECKUX PECYPCOB PACTEHUH.
[TpaxTukym u/unm
UCCJIEI0BATEIbCKUN ITPOEKT:
MeTo/bl Ky IbTUBUPOBAHUS in Vitro
JUIsL COXpAaHEHMSI TEHETUUECKUX
peCypcoB pacTEHHI U JJIst
YCKOPEHHOU CEJIEKLIUU
I'eneTnueckue NEHTPHI B HALLIEH
cTpaHe. ['ne 3anuMarorcs
TEHETUKON U TEHOMUKOM T HY KT
CEJIbCKOT'O XO351CTBA.

Xapau-Baiineepra)y.
PoneBass  wurpa
OYyTBUIOUHOTO
TOPJIBIIIIKAY.
Poneras urpa
«EcTecTBeHHBIN

oTOOop».

HUccnenosarenbckue

paboThI

«MonudukaoHHas
U3MEHYHUBOCTD

pacreHui B npeaenax
BAILIErO MecTa
JKUTEIILCTBA.
IIpakTnueckoe
«ATPOHOMBI».
IIpakTnueckoe
«l"'omonoruueckue
psabl HaCJICCTBEHHOU
U3MEHUYUBOCTI.

«Oddekr

3aJaHHuC

3aJaHHuC
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