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COJIEP)KAHUE

IHosicHuTEeIbHASA 3alIMCKA

AXTyalbHOCTh U Ha3HAUYCHHE MTPOTPAMMBI

BapuanTsl peanu3zaiuy nporpaMmbsl U (OPMBI IPOBECHUS 3aHATHI
B3anMocBs3b ¢ MporpaMMoi BOCIUTAHUS

OcoOeHHocTH pabOTHI Mearora Mo mporpamme

Conepxanue Kypca BHEYPOUHOH 1esITeJIbHOCTH

Monynb «Kak >KMBOTHBIE M paCTEHUS PUCTIOCAOIMBAIOTCS» (IBOJTIOIIMOHHAS YKOJIOTHS)
5-6 kimaccel (34 yaca)

Monaynb «OCHOBBI pacCTEHUEBOICTBA» 7-8 Ki1acchl (68 yacoB)

Monynb «buorexnonorun» 7-8 kinaccel (68 4acoB)

Monynb «MonekyspHble OCHOBbI (pU3M0I0THHU U apmakonorun» 9 kiacc (68 yaco)
Monynb «MoeKyssipHbIE OCHOBBI centekium» 9 kimacc (68 yacos)

IInanupyembie pe3yJibTaThl OCBOCHHUSI KYpPCca BHEYPOUHOI 1eATeJIbHOCTH
JIM4HOCTHBIE pE3yIbTaThI

MeranpenMeTHbIE PEe3yIbTAThI

[IpenmeTHbBIE PEe3yJIbTATHI

TemaTu4eckoe IIIAHUPOBAHME

Monynb «Kak ;KMBOTHBIE M pACTEHUS IPUCTIOCA0TUBAIOTCS (IBOTIOIMOHHAS SKOJIOTHUS)
5-6 kmacceI (34 gyaca)

Monynb «OCHOBBI pacCTEHHEBOICTBa» 7-8 Ki1acchl (68 yacoB)

Monayns «buotexHosorun» /-8 kiaccel (68 yacoB)

Monyns «MonekynsapHble OCHOBBI (PU3HOIOTHHU U dapMakoiorun» 9 kiacc (68 gaco)
Moynb «MoJieKyssipHbIE OCHOBBI celeKium» 9 kiacc (68 gacoB)



HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3Ha4YeHHMe mporpammbl. [Iporpamma pa3zpaboTaHa B COOTBETCTBUU C
TpeboBaHusAMHI DenepanrbHOr0 rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHus, OpPUEHTHPOBAaHA Ha OOECIEYCHHWE HHIUBUAYAJIbHBIX MOTPEOHOCTEH OOydYaIOUIMXCS H
HaIpaBJIeHAa Ha JOCTWKEHUE IUIAHUPYEMbIX PE3YJIbTaTOB OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl C y4eTOM BBIOOpa y4aCTHHKaMHU 0Opa30BaTEIbHBIX OTHOMICHWH KYpCOB BHEYPOUHOM
NESITEIbHOCTU. DTO MO3BOJIAET OOECHEeUnTh €AMHCTBO 00s3arenbHbIXx TpeboBanuihk ®I'OC Bo Bcem
IIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHUs: HE TOJIbKO Ha YPOKE, HO U 3a €0 IpelleaMH.

AXTyallbHOCTh peanu3aliy JaHHON MporpaMMbl 00YCIIOBIE€HA CaMOM OCOOEHHOCTBIO MPOEKTHO-
HCCIIEIOBATENIbCKON JIEATEIIBHOCTH. DTa JEATENbHOCTh JISKUTB OCHOBE IIO3HABATEIBHOIO MHTEpeEca
peOeHKa, SBISETCS 3aJ0rOM YMEHHsS IUIAHUPOBATHIIIOOBIC NEHCTBUS M BaYKHBIM YCIOBHUEM YCIICIIHOMN
peanuzanun  uaed. JloOble W3MEHEHUsT COBPEMEHHOTO OOIIeCTBa CBS3aHBI C TMPOCKTAaMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBE, Ou3Hece, OOIecTBEHHOW >Xu3HHU. [lo3ToMy BaskHBIM
AJIEMEHTOM DAa3BUTHS JIMYHOCTH OOydaromerocsi sBiasercss (OpMHUpOBAHUE OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON NESATENbHOCTH.

[Iporpammoii mperycMoTpeHo (opMHpPOBaHHE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS 3HAHMUIM,
a TakKe M IMPAKTHUECKOTOo OIbITa padoThl ¢ JJaOOPaTOPHBIM 00OPYJOBaHHEM, OBIAJCHUE MpUEMaMU
HCCIIEIOBATENIbCKOW  AeATeIbHOCTH. Meroabl  opraHu3aluud  o0pa3oBaTeIbHOW W HAy4dHO-
UCCIIEIOBATENIbCKOW  JIeATENbHOCTH  MpeaycMaTrpuBaioT  (GOpMUpOBaHHME Y  0OydYaroImIUXcs
HECTaH/IapTHOTO TBOPUYECKOIO MBIIIEHHUS, CBOOO bl CAMOBBIPAXKEHUS M MHIAUBUAYAIbHOCTH CYXICHUMH.

JUia  mojmHOro  ydyera  MOTpeOHOCTEH  yyamuxcsi B~ [pPOrpaMMe€  HCIOJb3yeTcs
T hepeHINPOBaHHBIA MOJIX0J, YTO CTUMYJIUPYET YdYallerocss K YBEIMYEHHI0 MOTpPeOHOCTH B
WHIUBUAYAIbHON, WHTEIJIEKTYaJbHOM U IO3HABaTEIbHOW JEATENbHOCTH M DPA3BUTHIO HAyYHO-
HCCIIeIOBATEIbCKUX HAaBBIKOB. [Iporpamma cTanet BocTpeOOBaHHONB MEPBYIO OUepe/lb MIKOJIbHUKAMH,
KOTOpble HMEIOT CTOMKUHA HMHTEpEeC M COOTBETCTBYIOUIYI0 MOTHBALIMIO K HU3YYEHHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIa,eCTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM.

B noapocTkoBoM Bo3pacTe ydaiiuecs MpOsIBISAIOT CBOIO 3aMHTEPECOBAHHOCTh B TOWMIIM HHOM
oOnacTu 3HaHUM, HAyYHOM HAIMpPABJICHUU WU MpodeccHoHaNbHOM nesTenbHOoCTH. TakuMm 00pazom
MPOUCXOAUT (HOPMUPOBAHHUE TTO3HABATEIIPHOW M TPO(PECCHOHAILHONW COCTABJISIONMICH JIMYHOCTH,
[IOMOTaeT y4alieMycsl B onpeAeseHud OyIylIero >KM3HEHHOTO MyTH U B Mpo¢eCCHOHATbHOM BBIOOpE
nocJie okoHuaHus mKoJbeLIlo106HOTO posa 3aMHTEPECOBAHHOCTh CTUMYIUPYET MOCTOSIHHOE JKeTIaHHe
IIKOJIbHUKA K TO3HAHHWIO HOBOTO, PACHIMPEHUI0 M YIIyOJCHHIO COOTBETCTBYIOIIMX 3HAHUH, U
MOJIyYEHUIO HOBBIX B TOM YHCJIE IMPAKTUYECKHX HABBIKOB, a TaKKe MOTHBHPYET YydYallerocs Ha
poQOopHEHTALIHUIO.

[IporpamMma HaresieHa Ha MOMOIIL PeOEHKY B OCBOCHHU OCHOB OpPraHU3AIMU U OCYILECTBICHUS
cOOCTBEHHOU MPOEKTHO-UCCIEA0BATENbCKON AEATEILHOCTH, a TAKXKE B MPHUOOPETEHUH HEOOXO0IMMOTO
ombITa s pabOThl HaJ WHIUBUIYAIbHBIM HUCCIIEOBAaHHEM WM IMpoeKToM. [Iporpamma momoxkeT
IIKOJIbHUKY B OoJiee IyOOKOM M3YU4E€HUHU MHTEPECYIOIIel ero 00JIacTH €CTECTBEHHBIX HAYK, a TAKXKeE B
MPHOOPETEHUU BAXKHBIX COLIMATBHBIX HABBIKOB, HEOOXOJMWMBIX JAJISl MPOAYKTUBHON COIMANIM3ALNU U
(dhopMHUpOBaHUSI TPAKIAHCKON MO3UIUU:

— HaBbIKa CAMOCTOSITEJILHOTO pELIEHHs AaKTyaJbHbIX HCCIEI0BATEIbCKUX WM MPAKTHUECKUX
3ajJa4, BKIIIOYAIOLIET0 B ce0s1 yMEHHe BUIETh U aHAIM3UPOBATHIIPOOIEMBI, HYKJAIOIIHECs B PELLICHNH,
YMEHHE JIeTallbHO MpopalaThiBaTh M PEATM30BHIBATh CIIOCOOBI pabOTHl ¢ HUMHU, YMEHHUE IUIAHUPOBATh
COOCTBEHHYIO DPAa0OTy U CaMOCTOSITENIbHO KOHTPOJHMPOBATH CBOE MPOJABMKEHHE K IKEIaeMOMY
pe3yabTarty;

— HaBbIKa TeHepupoBaHHUs M O(OpMIIEHUS COOCTBEHHBIX HAEH, 0ONeYeHHs HUX BYIOOHYIO Ui
pacripocTpaneHus Gpopmy;

— HaBBIKAa YB@KUTEJIFHOTO OTHOMICHUS K YY)KMM B3IJIAZaM M UaesM, 0pOpMIIEHHBIMB paboTax
JPYrUX JI0/iei, Ipyrux aBTOPOB — BJIaJIENIbLIEB MHTEIJICKTYaIbHOM COOCTBEHHOCTH;

— HaBbIKa pabOTHl CO CHEUMATM3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMi, Ja00paTOpPHBIM
00OpyZI0BaHUEM, TEXHUUECKUMH YCTPOMCTBaMU, OUOINOTEYHBIMH SIIEKTPOHHBIMU (DOHIAMU U UHBIMU
pecypcamMu, € KOTOPBIMH MOXKET OBITh CBsI3aHa IPOEKTHO- HCCIeN0oBaTeIbCcKas JesSTeNbHOCTh
IIKOJIbHHKA.

Kpome Toro, pabora IIKOJbHUKA HaJ MPOEKTOM WIJIM HCCIIEAOBaHUEM OyIeT CrocoOCTBOBATh U



Pa3BUTHIO €T0 a/IeKBATHOM CaMOOLICHKH.
3anamusa ocywecmensaemcs Ha niouwaoKe OUCMAHUYUOHHO20 83aumooeticmeusn Skype.
BapuaHThbl peaju3anuu nporpaMmbl 4 (pOpMbI IPOBeIeHUS 3aHATHH.

JlaHHasi mporpamMma paccyrTaHa Ha paboTy co mkoJdbHHKamu 5-9 kiaccoB. Ilemarory Baxhee
aKIEHTUPOBATh CBOE BHHMAaHHE HE CTOJBKO Ha KadeCTBE pe3yibTara MPOEKTa WM HCCIIEIOBaHUS,
CKOJIBKO Ha TOM, YTOOBI yJaITUIiCs MMOTydasl 3HaHUS B TOM YHCJIE U Yepe3 BBHIIOJIHEHUE MIPAKTHIECKOTO
3aJJaHus, JIeJIai BBIBOJBI M YMO3AKIIOUEHHUsIHA OCHOBAaHMH CBOETO HCCJIECIOBAHMUS, YUMIICS CPAaBHUBAThH
€ro pe3ysbTaThl C TEOPETHYECKHUM MATepHaOM M HCCICAOBAHUSAMH JAPYIHX IIKOJBHUKOB. Takum
00pa3oM,IIKOJIEHUK OCBOUT OCHOBBI TPOEKTHO-MCCIIEIOBATEIHCKOM AEATEIEHOCTH U TPUOOPETET HABBIK
KPUTHYECKOTO OTHOIIEHHS K MaTepHaly.

[TporpamMma pa3zouTa Ha MOTYJIH:

Moyns «Kak )KUBOTHBIE M PACTEHHSI IPUCTIOCAOTUBAIOTCS (IBOIIOIIMOHHAS SKOIOTHS)
5-6 kaccel (34 gaca)

Moy «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (68 yacoB)

Monyns «buorexnonorun» 7-8 kiaccel (68 4acoB)

Mopaynes «MoekynspHbie OCHOBBI GU3HOJIOTHH U (papMakoiorum» 9 kimacc (68 4acon)
Monynb «MonekynsipHble OCHOBBI ceneKuun» 9 kiacc (68 yacos)

B3aumocBs3p ¢ nporpammoii BocnutaHusi. IIporpamma Kypca BHEYpOUYHOHR JESATENBHOCTH
pa3paboTaHa ¢ y4eTOM PEKOMEHJAIMi MPUMEPHONW MPOrpaMMBbl BOCIHTAHHS, YYUTHIBAET TICHXOJIOTO-
neIarornyeckre 0COOEHHOCTH TAHHBIX BO3PACTHBIX KATETOPHi. DTO MO3BOJISET HA MPAKTHKE COSANHUTD
o0OyJarmyr0 ¥ BOCIUTATEIBHYIO [EATEIBHOCTh TII€arora, OPUEHTHPOBATH €€ HE TOJBKO Ha
WHTEIJUIEKTYaJIbHOE, HO M HAa HPAaBCTBEHHOE, COIMAITLHOE PAa3BUTHE peOCHKA. DTO MPOSBIISETCS:

— B IPHOPHUTETE JUYHOCTHBIX PE3YJIBTATOB PEAM3AUU IIPOTPAMMBI BHEYPOUHOU JIEATEIBHOCTH,
HalIeIIINX CBOE OTPAXKEHUE M KOHKPETHU3ALMIO B IPUMEPHOM IPOTPaMMEBOCIIMTAHUS;

— B BO3MOXXHOCTM  KOMIUIEKTOBAaHHS  pPa3HOBO3PACTHBIX  TIpynnm  Juid  OpraHHU3aluH
po(QOPUEHTALMOHHOMN IEATEIHHOCTH IIKOJIHHUKOB, BOCIUTATEIbHOE 3HAYEHHE KOTOPBIX OTMEUAETCs B
MIPUMEPHOI MporpaMme BOCITUTAHMUS;

— B MHTEpAaKTHUBHBIX (opMax 3aHATUH i IIKOJIHHUKOB, OOECIEYMBAIOUIUX OOJBIIYI0 HX
BOBJICUYEHHOCTh B COBMECTHYIO C NE€JaroroM M JPYTMMH JI€TbMHU JEATEIbHOCTb U BO3MOXHOCTh
o0pa3oBaHUSI Ha €€ OCHOBE JETCKO-B3pPOCIBIX OOIIHOCTEH, KIOYeBOE€ 3HAUYE€HHE KOTOPBIX JUIS
BOCITUTAHUS MOJUYEPKUBACTCS TPUMEPHOUIIPOTrpaMMO BOCITUTAHHUSL.

Oco0eHHOCTH PadoOThl y4YMTeJsl MO mporpamMme. 3ajada y4IUTEIsl COCTOMT B TOM, YTOOBI
COIPOBOXKIATH MPOLIECC MPOPECCUOHAIBHON OPUEHTAIIMY IKOIbHHUKA, PACKPBIBAs MOTEHIIUAN KXk I0TO
yepe3 BOBJICYECHHE B MHOTOOOpPA3HYIO JESTEIbHOCTh, OPraHU30BaHHYIO B pa3HbIX (opmax. [Ipu sTom
pe3ynbTaToM pPal0OTHl Y4YHUTENs B TEPBYIO O4Yepelb SBISETCS JIHUYHOCTHOE Pa3BUTHE YYalllerocs.
JIMYHOCTHBIX PE3yabTATOBYUYHUTEIh MOXKET JIOCTHYb, YBJIEKas YYCHHKA COBMECTHON U MHTEPECHOU UM
000MM JeSITeNbHOCTBIO, YCTAaHABIMBAsE BO BpeMs 3aHATUN JOOpOXKeNaTeNbHYIO, MOAIEP>KUBAIOIIYIO
aTMocdepy, HachIas 3aHATHS LICHHOCTHBIM COJICPIKAaHUEM.

Cxema npoBesieHus 3aHATUH 10 IPOTpaMMe:

1. OGbscHeHHE TEOPETHUECKOTO MATEPHAIIA [0 TEME.

2. TloAroToBKa K SKCIEPUMEHTAIBHOMY 3aHATHIO, 0OCYXkIEHHE OOBEKTOB JUIS IPaKTHYECKOTO
3aHATUS.

3. TlpoBeneHue NpPaKTUYECKOTO 3aHATHS — OCHOBHAs 3aJada OCBOEHHME METOJOJIOTHH JaHHOTO
JKCIEPUMEHTA.

4. Tlo OKOHYAHWH TPEIOKHUTH IETAM, KOTOPBIE 3aMHTEPECOBAIUCH JAHHBIM JKCIIEPUMEHTOM,
pa3BUTh €ro B HCCIENOBATENbCKUI MpOoeKT. i 3TOoro HeoO0XoauMO OOCYAUTH OOBEKTHI, KOTOPbIE
YYEHHK OyJIeT MCCIIeJ0BaTh, COCTABUTD IIAHIKCIIEPUMEHTA.

5. TlomoYb yUeHHKY IPOAHATM3UPOBATh PE3YIILTATHI SKCIIEPUMEHTA.

OueHUTh pe3ysbTaThl MPOEKTHO-UCCIIEA0BATENILCKOM JIeSTENbHOCTH IIKOJIBHUKOB MOXHO B
mporecce 3alluThl MMM CBOMX pabOT B paMKax INKOJbHOM Hay4HO- MPaKTHYECKOW OHIIAIH
KOH(EepEeHIHH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJIbHOCTH

Monyab «Kak »KUBOTHBIE H PACTEHUs PUCIIOCAOTUBAIOTCH» (IBOJIOLMOHHAAIKOJIOTHS) 5-
6 kaaccol (34 yaca)

1. Mot uccnedyem scuevie o6vexmut (6 uacoe)

CBoiicTBa M CTPOEHHUE KHUBBIX OPraHM3MOB (CTpOeHHUE KieTKu). Buja, ocoOb — opranusm Kak
eanHas cucreMa. Ananrauuu (npucnoco6nenus). Ilonstue romeocrasa xuBoro oprannsma. CrnocoObl
€ro HoJiIepKaHUsL.

[lonsiTne BapmatMBHOCTH Tpu3HaKa. McciemoBarenbckue pabotbl «Bce nm (cuHUIBI, Oenkw,
Oepessl U T.7.) oaquHaKoBeIe? DOTOKBECTY.

Orpannyenust Mopdosorudueckux M ¢usnonornueckux anantanuili. [louemy opraHusmsl He
CTaHOBSTCS OECKOHEYHO OOJbIIMMH, MalleHbKMMHU, BcesaHbIM. [IpakTuueckas pabora «CocraBisiem
KHUTY PEKOPJIOB PaCTEHUM U KUBOTHBIX HAILIETO Kpasy.

2. Bauanue oxpyycaioweii cpeovl na scugvle opzanuzmot (12 uacos)

dakTopsl OKpyXaromiei cpeapl (abuotuueckue, OMOTHYECKHE, AHTPOMOTeHHbIE). [Ipumepnr
abnoTnyecknx (HaKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha JKU3HEACATEIHHOCTh IKHBBIX
OpraHu3MOB: TeMIepaTypa, CBeT, BIaXHOCTh. [IpakTndeckoe 3anstue «L[BeT u Temno» (KyOMKH Jbaa
B3BECHTH, MOJIOKUThH B Yaliku [leTpu Ha pasHOuBeTHYIO Oymary, depe3 30 MHUHYT B3BECHUTh 3aHOBO —
KTO ObIcTpee pactasun). [IpakTuueckoe 3anstue «Uto pacTBopsercs B Boje» (3kcrnepuMeHT «Kuakuit
nom»). Ipaktrueckoe 3anstue «/Iuddysus Bemects B Bojie (pacTBOPHI)», «JIBUKEHHE paCTBOPOB 110
uBeTky». IIpaktmueckoe 3anarme «Jleq tutaBaer B Boje (aiicOepru, 3amep3aHUE BOJOEMOB)».
[IpakTueckoe  3ansathe «Jlem mpu  3amep3aHuM  pacuiMpsieTcs» (pa3pylieHHe  KaMHs
(mouBo0OpazoBaHuUE), 3aMEP3aHUE KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTU MPUCIIOCOOJICHHUS )KUBBIX OPraHU3MOB K a0MOTUYECKUM (paKTOpaMm.
[IpucrocobneHnss K OCHOBHBIM aOWOTHYECKMM (paKTOpaMm: TeMIlepaTypa, BIAKHOCTh M CBET.
[Ipaktuueckoe 3ansitue «llly6a» (kKyOWKM JbJa 3aBEpPHYTh B pa3HBI MaTepuai, B3BECHUTH).
[IpakTueckoe 3ansTHe «IIMrMeHTHD (MOXKHO pa3AeuTh Ha BaTMaHe KpacuTedu U3 (PIomMacTepoBy.
[TpakTnueckoe 3ansTHe «KaKKMBOTHBIC IJIABAIOT B BOJIe» (DKCIIEPUMEHT C MTUTIETKOM).

Uccnenosatenbckue padboThl «BiusHue cBeTa (Tema, BIaXXHOCTH, COCTaBa IMOYBbI)HA PAaCTECHUS B
€CTECTBEHHBIX UJIM UCKYCCTBEHHBIX YCIOBUSIX» (HAa JOCTYITHOMMATEpHAIE).

3. Bsaumoodeiicmeus ycuevix opzanuimos (4 uaca)

buotnueckne dakTopbl. 3aKOHOMEPHOCTH Ppa3BUTHUA MEXKBHUIOBBIX B3aWMOOTHOIICHHUHU.
KosBomtonmst  (XMIIHHUK-)KEPTBa; Mapa3uT-XO3sSWH) DOBOJIONUA CTpAaTeTUd  JTOOBIBAHHS  IHIIH.
CoumanbHocTh. Buasl-Bcenennpl. [lepeuens pacrenmii- Bpemuteneil. McciemoBatenbckass pabota
«HaOmronenus 3a B3aMMOOTHOIICHUSMU YKHUBOTHBIX MPU TOOBIBAHUU MUIIY (KOPMYIIKH JUTSI ITULL, JUIS
TOPOJICKUX WIIM CEIbCKUX KUBOTHBIX). BeO-kamepri». MccnenoBarenbckas padbora «PacnpoctpaneHue
BHJIOB- CHHAHTPOIIOB B HAIIIEH MECTHOCTHY.

4. Yenoeex 6 scusnu pacmenuii u seueomnnix? (6 uacos)

Antponorennsie ¢akTopsl. [IpaBaa i1, 4To NepBOOBITHBIE JIOAU KUJIM B TAPMOHUHU € PUPOJIOH.
OnomalHMBaHUE U IPUPYYEHHUE )KUBOTHBIX U PACTEHUH. 3aueM criacaTh BBIMUPAIOLIUE BUJIbI, KaK 3TO
nenatb. KynbTypHble pacTeHus W ux aukue npeaku.llouemy BaxHO uX coxpaHaTh. PazHooOpasue
KYJIBTYPHBIX PACTEHUH U UX 3HaYEHME B JKM3HU denoBeka. KpacHas kHura Bareit Teppuropuu. Oco6o
OXpaHsieMble TeppUTOpHH, 3amoBeAHUKH Poccun m mupa. Ilpaktnyeckas pabota «Pa3zHooOpasue
KYJIBTYPHBIX PACTEHHI B BallleM PErHOHEY.

HccnenoBatensckas pabota «BnusHue aHTPONOTeHHBIX ()AaKTOPOB Ha pPa3BUTHE PACTEHUH B
ropojie/HaceIeHHOM ITYHKTE».

Okckypeusi/mpaktudeckas padora «OOIIT B BameM permoHe — yHUKaJIbHbIE 00bEKTHI IPUPOIBI».

5. Ikonozuueckue nuwu (6 uacoe)

buocdepa — otHa u3 BaxkHeHmmx o6onouex 3emian. UTo Takoe «IKOJOTMUECKUe HUIIN» U KaK OHU
¢dopmupyrorcs? GopmMupoBaHUe 3HAHUN MO OMOPa3HOOOPa3UI0 KU3HEHHBIX (POPM, MOBEICHUECKHX
NpUCIIOCOONeHNH, Moau(UKAIMOHHAs W3MEHYMBOCTh (Ha ©6a3oBoM ypoBHeE). PacturenbHble
cooOmiecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.

HccnenoBatensckue paboThl «IKOJIOTMUECKHE HUIIM BOKPYr TeOs — omucaHue GpakTopoB
oKpyxarolei cpeabi». MccnenoBarensckue padboTsl «DeHonornyeckue HaOmoIeHUsD.



Moayab «OcHOBBI pacTeHHeBOACTBa» /-8 KJiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHUEBOICTBO: OCHOBHBIE (DaKTOPHI BRIpalluBaHus pacTeHuil. Mcropus pa3BuTus
arpoxumudeckux 3Hanuii (padbotel M.B. JlomonocoBa, 0. Jlubuxa, Byccenro, B.B. Jlokyuaea, K.A.
Tumupsizena, [1.A. Kocteruesa, [I.H. [Ipsaumnukosa u ap.). [Ipaktuyeckas padora «bouka JInbuxa».

2. Azpomexnuueckuii sxcnepumenm (6 uacoe)

[IpaBuna nocTaHOBKU arposkcrepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB € pacTeHUsIMU. BriOop
TEMBI, COCTABJICHHUC THUIIOTC3bI, HCJIW MW 3a7dad OSKCICpHMMCHTA II0 BbIpalllUBAHWUIO paCTCHI/Iﬁ B
KOHTpoJupyeMoii cpene. KOHTpoiW, TOBTOPHOCTH, TPOBEACHUE OKCIepuMeHTa. [lmaHupoBaHue
skciepuMenTa. OlleHKa pe3ylnbTaTOB JKCTIepuMeHTa. McciemoBaTenbckas paboTta «DakTopsl,
BIIUSFOIIME HA TIPOpacTaHUE CEMSH (POCT MIPOPOCTKOB).
OcBoeHHE TEXHOJIOTUHU KPYIJIOTOAUYHOI'0 BhIpalllMBAHUA CAJIaTOB W MHUKPO3CJICHU B KOHTPOJIHUPYCMBIX
HCKYCCTBEHHBIX ycloBUsAX. COOp yCTaHOBKU /JIS BhIpAIIUBaHUSI PACTEHUM B KOHTPOJIUPYEMBIX YCIOBHSIX.

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

Bona. PactBop. BbITskka. AHUOHBI, KaTHOHBI, 3yeKTpomnpoBoaHocTh U pH pactBopa. Ponb
XMMHMUYECKUX DJIEMEHTOB B TNHMTaHUU pacTeHuil. [lomydeHne mnUTATENbHBIX BEUIECTB PACTEHUSMHU.
[IpakTnueckas pabora «CxeMbl NMUTATENbHBIX PacTBOPOB. Pacuder 103 yaoOpeHuH Ui MUTATENbHBIX
PacTBOPOBY.

Yn00penus: opraHuyeckue, MHHEpaJIbHbIE, MUKpOOHOJIOrHYecKue. TUIbl MUTAaHUS PACTEHUH.
Bo3nymHoe u MuHepanbHOe (KOpPHEBOE) NUTaHME pacTeHWi. TpaHCHOPT NHUTATENbHBIX BEIIECTB
pacTeHMii: BOCXOSAIIMN U HUCXOIAIINM ToK. Baxknelime kanuiinele, pocGopHble U a30THBIE YA0OpEHHUS,
ux cBouctBa. [Ipocthie u cnoxxuble ymoOpenms. Ilpaktuueckas pabota «[IpaBuia cMmemHMBaHUS
ynoopenuit» IIpaktudeckas padorta «lIlutanwe pacTeHW: TEXHOJOTHS MPUTOTOBICHUS MUTATEIBHBIX
PacTBOPOB 7Sl PA3HBIX KYJIbTYP».

Poct u pazBuTHE pacTeHMIl: 3Tabl OHTOTE€HE3a, (PAaKTOPHI, BIUSAIONINE HA POCT PACTEHUM: CBET,
rycTOTa MocaJoK, muTaHue, cyocrpar. Ilpaktudeckas padota
«MOHUTOPUHT MUHEPATILHOTO MUTAHUS PACTCHUIN.

Oco0eHHOCTH MUTAHUSI PACTEHUH a30TOM. A30T M €ro 3HAaYCHHE B )KU3HU pacTeHuil. PopMbI a30Ta
U WX MPEBPALIEHUE B ITOYBE.

Uctounuku docdopa ais pacrenus. 3uauenue dhocdopcoaepkalmx cCoOeqMHEHUHB KieTke. Pob
MaKpO3pPruuecKux coequHeHui pocdopa B s3HEpreTHIeckoM oOMeHe.

Brnusinue kanus Ha pu3ndeckue CBOCTBa MPOTOIIa3Mbl, HA (PEPMEHTHI YTIIEBOJOPOIHOTO OOMEHa,
cuHTe3 OenxkoB M ap. Ponp kanmus B mojaJep’KaHUM HMOHHOro OajaHca B TKaHAX, B IIpoleccax
CaMOPETyJIALMH.

PerynsropHas u cTpykTypooOpa3zoBaTeibHas pojib KalblMsl. Y4acTHe B 00pa30BaHUU KIETOYHOM
CTCHKH, MOJ/ICP>KAHUU CTPYKTYPhl MEMOpPaH U PETYJISAIUs UX MPOHUIIAEMOCTH.

3HaueHWe MarHusi B MeTaboju3Me pacTeHHil. MarHuii B cocTaBe XJIOpo(uiia, CXOICTBO
xJopodusIia ¥ reMorio0rHa KaK CBUJETENIbCTBO €IMHCTBA OPraHUYECKOTO MUPA.

Cepa u ero OCHOBHbIE COEAUHEHMS, UX POJIb B CTPYKTYPHOM OpraHu3aluy KIIETKH,ydacTHE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIHSIX.

Mukposnementsl. IlpeactaBieHuss 0 poiaM MHUKpPO3JIEMEHTOB B MeTaboJIM3Me pacTeHUil.
Oco0eHHOCTH MOCTYIICHHUSI MUKPOJIEMEHTOB B pacTeHHsl. CHHEprU3M HaHTarOHU3M 3JIEMEHTOB IMUTaHUS
pacTeHuN.

PacTturenbHas TMarHoCTUKA ¥ METO/Ibl HICHTU(UKAIIMH HeI0CTATKa/U30bITKA SIEMEHTOB TUTAHUSI.
IIpakTuyeckas pabota «PacTutenbHas JUATHOCTHKAY.

HccnenoBatenbckas padoTta «O1eHKa COCTOSHUS KOMHATHBIX pacTeHUl, pacTeHUIHA IIKOJIBbHOM
TEPPUTOPUH, YCTAHOBKA MPUYMH MATOJIOTHYECKUX COCTOSIHUN (IIPU HAIUYMM ).

Hccnenosarenbckas pabota  «OmeHka  BIUSHUS  Pa3IMYHBIX  DJIEMEHTOB  Ha
COCTOSIHME PAacCTeHHUH (COCTaBJIEHUE PA3IMYHBIX OJKOPMOK)».

4. Pezynamopsi pocma pacmenuil. 3auguma pacmenuii (4 uaca)

[Tonsitue o perymaropax pocta pacteHuil. CTUMYISTOpPBl pocTa — (UTOTOPMOHBI (ayKCHHBI,
ru00epesUIHbl, HIUTOKMHUHBI). MHrHOUTOpHl pocta pacteHuii: 1. mpuponHble (abcru3oBast KUCIOTa U
HEKOTOphie (DeHONbHBIE BelecTBa (MKyMapoBasi, KOPUYHAS, CAIMIIUAIOBASs K-ThI), 2. CHHTCTHUYECKUE



(MOpdakTUHBI, peTapAaHThl, NePOJMAHTHI, JCCUKAHTHI, TepOUIuab). DUTOMOHUTOPHHT U OICHKA
cocrosiHusl pacteHuil.CoBpeMeHHble crocoObl MoHUTOpHHTA. [IpakTndeckas padora « DUTOMOHUTOPUHT
U OLIEHKA COCTOsIHUS pacTeHuii. CoBpeMeHHbIE CTOCOObI MOHUTOPUHTa.

HccnenoBatensckas pabora «BiusHue rerepoaykCiHa Ha IpopacTanue (pOoCT Ha Pa3HBIX CTAIHIX,
B Pa3HBIX YCIOBHSIX) PAa3JINYHBIX PACTEHUI».
3amura pacTeHUl OT BpeauTesel: ocHOBBl Omomerona. Ilpakruueckas paborta «MHcekTtapuu: npaBuiia
U YCJIOBHS pa3BEJICHUS MOJIE3HBIX HACEKOMBIX».

5. Boonas, necuanas u noueeHHAs Kyibmypbl, UX NPUMEHEHUE 6 GbLPAUUEAHUNPACEH UL
QDu3suonozusn pacmenuil (8 uacos)
Bonnas, mecyaHas W TNOYBEHHas KyJabTypbl, UX HPUMEHEHHE B BbIPAIlMBAaHUM PACTEHUM.
[IpoBenenue Boabl B KOpHE U cTedne pacteHuid. [Ipaktuueckast pabora
«KopHeBoe 1aBiIeHHEY.

Boaublii pexxuM pacTeHUi: CTpOeHUE YCThUIL: (PAKTOPBI, BIUSIONINE HA UX PACKPBITHE U 3aKPBITHE.
3HaueHue MeXaHM3Ma peryisluu ucnapeHus Biaaru pacrenueM.lIpakruyeckas padora «lIpurorosnenue
IpernapaTa yCTbHIl METOJIOM CJIETIKaY.

Uccnenosatenbckue paboThl: «BiusiHue ycnoBuil cofepKaHus pacCTeHUN Ha KOJIMYECTBO YCTBUID).
®doTocHHTE3 — YHUKaJIbHBIA Mpouecc pacreHuid. TemHoBas U cBeToBas (has3bl POTOCHHTE3A.
3HaueHue (OTOCHMHTE3a /IS JKUBBIX opraHu3MoB. [IpakTudeckas pabora
«DyHKIIMOHANIbHAS TUArHOCTHKA PacTeHU MO0 aKTUBHOCTH XjoporuiactoBylccrnenoBarensckas padoTta
«Omnpenenenue xmopodpmwuia A u b, onieHka (OTOCHHTETHYECKON aKTUBHOCTH pacTeHUU U (HaKTOPOB,
BIIUSIIOLUX Ha HEey.

@akTopel pocTa pacTeHUM: BO3AyX M adpaunus. [logzeMHOe JpIXaHUWE pAaCTEHHWH: COCTaB
MMOYBEHHOTO BO3/1yXa, ra3000MeH. ['a3000MeH mpu OecrouBeHHOM BhIpaniuBanuu. [Ipaktuueckas padbota
«Aospanusa, CO2 u O2. Jlpixanue pacteHui». lIpakTudeckas padota «JlpIxaHue pacTeHUM: OIIEHKa
MHTEHCUBHOCTH JIbIXaHUS PACTEHUIH TIOJIOBY.

HccnenoBatensckue pabotel: «BinusHue cnocoba BblpaliuBaHus (COCTaBa MUTATEIBHOW CMeECH,
CXEMBbl BHECEHHUSI) Ha POCT U Pa3BUTHSI Pa3IMYHBIX PACTCHUI.

6. Kyasmypusie pacmenus. Cospemennvie acnexmut cenexyuu (20 uacoe)

Kak denoBex cranm wucnosb3oBath pacTeHus? CBs3b Pa3BUTHS IUBWIM3ALMHM YEJIOBEKA U
onomamiHuBaHus pacteHuil. Jlomectukaums. [uckyccus «JlomecTukanus, BCe JM pPacTEHUS U
YKUBOTHBIE, KOTOPBIE KHUBYT PSAAOM C YEIOBEKOM UM OJOMANIHUBAIOTCSA? MOXHO JIM CUMTATh TapaKkaHa
0JIOMAIIHEHHBIM KUBOTHBIM 7

HacnenctBeHHOCTh 1 I3MEHYMBOCTH — OCHOBHBIE CBOWCTBA KUBBIX OpraHu3MOB. I3MEeHUUBOCTbD.
Buner uzmenunBocts. [IpakTuueckas pabora «MoauduKkamoHHas U3MEHUYUBOCTH (JIMCThsI, UTOJIKU C
OJIHOTO JIEpEBa)».

I'en — MaTepuanbHbII HOCUTENh HACIEICTBEHHOCTH U U3MEHUYMBOCTU. HyKIIEHHOBBIE KUCIOTHI.
Jlokanuzanusi reHeTUYeCKOoTo marepuana B kietke. Jlenenue wierok. Pemnmukarnus JIHK. OcHoBHas
norma MoJekynsapHoit Ouonoruu. Tpanckpunuus. Tpancnauus. Myrauuu. [Ipaktuyeckas padota «I'en
— MHCTPYKLUA N0 cOOpKe KIEeTKH (Ha Oucepe min KOHCTpyKTope)». [IpakTudueckas padota «MyTtarus
Ha OyrepOpozae (000N OOBEKT U3 MpeAblAylIel paboThl, T/ U3MEHEHUE WHCTPYKIUU MPUBEIET K
M3MEHEHUIO BHEIITHETO BUIa 00BEKTa).

D¢ddexT OyTHUIOYHOTO TOPIBIINIKA U TeHEeTHYecKoe pasHooOpasue. Uto Takoe reHOaHk? 3auem
COXpaHATh TEHETHYecKue pecypcbl pacTeHuii? OCHOBHBIE CIOCOOBI COXPAHEHUS TEHETHUYECKUX
pecypcoB pacteHuit (ex Situ u in situ).

3nayenue pabor H.M. BasunoBa. 3akoH TOMOJIOTHYECKUX pAIOB. IleHnTpsI
MIPOUCXOXKACHUS KYJIbTYPHBIX pacrennii  H.M. Basunosa u IL.M. JXykoBckoro.
[IpakTuyeckas pabdora no rpynnam «OTKyAa Ha HAIIUX CTOJIAaX (PPYKTHI/OBOLIU/3TAKI.

OcHoBHBIE MeTO/BI cenekiuu.  ['ubpuauzarus. ®opmbl  oTOOpAa.

OCHOBHBIE HaNPaBJICHUS CEJIEKLUU: YIy4lIeHUE YPOXKAHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM
nabuotnueckuM ¢aktopam. I[Ipaktuueckas padora «BsipanuBaem ropox. Kak nposectu
CKPEILMBAHHUE y TOPOXa.
Ectb nu xu3Hbp B npoOupke? buorexHonorus KyiabTYpHBIX pacTeHuil. MccnenoBarenbckas
paboTa «BeIpaimuBanue pacTeHHI B MPOOHPKE» (MOKHO BOCHOIB30BATHCS PE3yIbTaTaMH MPEABLIYIINX
AKCIEPUMEHTOB 110 COCTABJIICHUIO MUTATENbHBIX PACTBOPOB JUIsl PACTEHUH).



Kak 4yenmoBek MoxeT MoOIUGUIMPOBATh pacTeHus? [eHeTndyeckoe peaaKTHUpPOBAHUE.
CoBpeMeHHbIE MOAXO0bl U JAOCTH)KEHMSI T€HETUYECKOI0 peAakTHpoBaHus pacTeHuid. [Ipaktuueckas
pabora «I'eHOMHbIC HOXKHHUIIBI (MoIepoBanue padoTel cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacos)

Hanzemuble u noazeMuble opranbl pacteHuil. [loGer u Bugou3MeHEHHbIN NOOErpacTeHU.
CriocoObI pa3MHOKEHHUS PACTCHUH.

[lonsTue 0  KauyecTBe IPOJIYKTOB MUTaHUS. [TpoGnembl KOHKYpPEHIIUU
OTEUYECTBEHHBIX IPOJYKTOB MUTAHUS C UMIOPTHBIMU. JIOTMCTHKA JOCTAaBKH U CPEJICTBA COXPAHEHUS
npoayktoB nuranus. Ilpakruueckas padota «IIpenensHo nomycrumelie koHuentpauuu (I11K) u
METO/1bl KOHTPOJISi O€30M1aCHOCTU PACTUTEIbHBIX IIPOIYKTOB ITUTAHUSY.

Muxkpo3seneHb: Moie3HoCcTh U TexHosorus. MccienoBarenbckass pabora «OreHka KadecTBa
BBIPAILEHHOW MUKpO3€JIeHN» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XuMuyeckudl aHanu3 npoaykuuu. OcHOBBI  cnekTpodoromerpuu. IloTeHmomerpus.
Xpomatorpadus. I[lpaktuueckas pabotra «MeTOabl OIEHKM KauecTBa PACTUTEIHHOU MPOIYKIIHHU:
XpaHEHHE W COXPAHHOCTh MUTATEJIBHBIX BEIIECTBY (110 JOCTYITHOMY 00OpYI0BaHUIO).

Uccnenosatenbckast pabora «Onpenenenne ButamuHa C MeToJ0M 0OpaTHOrO TUTPOBAHUS B
MJI0/1aX Ha pa3HOM CpoKe (croco0e) XpaHEeHUsD.

Monysib «buotexHosiorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozua (4 uaca)

[TonaTne GHMOTEXHOJIOTHH. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YeM HX MPEUMYIIECTBO MEPe
XAMHYECKAM CUHTE30M. OCHOBHBIE OMOOOBEKTEI 6I/IOTGXHO.]'IOFI/II/IZHpOMBIH_U'IeHHBIe MHUKPOOPTaHU3MBI,
KJICTKH W TKAaHW pACTeHWH, >KMBOTHBIX M 4YeJOBeKa, Omokaramm3atopbl. [IpakTudeckas paboTa
«[Tpumepsl TpUMeHEeHHsT OMOJIOTUIECKUX OOBEKTOB B TBOCH KHU3HI».

Ceippe Ut OMOCHMHTE3a W OIIEHKAa €ro OHOJIOTHYecKOW I1eHHOCTH. OCHOBHBIC HCTOYHUKH
yrieponaa, a3ota, gocdopa, MUKpodIeMeHTOB. MccienoBanne HOBBIX MCTOYHUKOB CHIPhS (BKITIOUAS
BOIIPOCHI €T0 TMPEABAPHUTEIILHONW 00pabOTKH), pa3paboTKa HOBBIX MUTATEIBHBIX CPEd, B TOM YHUCIIEC
BKITIOYAIOIUX OWOCTUMYJISITOPBI M JAPYrHE JJIEMEHTHI YIPABICHUS M ONTHMH3AIUH IPOIECCOB
OnocuHTe3a. MeTo bl ONTUMH3AIMUAIIUTATEIIBHBIX CPEI.

2. Muxpoéuonozusa (12 uacos)

[TonoxeHne NpokapuoTOB B CUCTEME OpraHudeckoro mupa. CTpoeHHeOaKkTepuaaIbHON KIETKH.
Knaccudukanus OGakrepuit. Mopdomorus Oakrepuid. IIpocTbie M CIIOXKHBIE METOIbI OKpAITUBAHUS
Oakrepuil. Puznoorus 6GakTepuii: MUTaHUE, AbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM
Apxen  (PKCTpeMOUIBLHOCTh, OCOOCHHOCTH CTpOoeHHs  KieTku). JlaboparopHas paboTta
«DukcupoBaHHble Mpenapatel  Oaktepuil. OmpeneneHue (GOpMbl  NPEATOKEHHBIX  KYJIbTYP
MHUKPOOPIraHU3MOB,UCII0JIB3Ys MPOCTOM MeToJ1 okpacku» JlaboparopHas paborta «OnpeneneHue Tuna
KJICTOYHOM CTEHKH METOJIOM OKpaliMBaHus o I'pamy» (IIpy HaIUYUK PEaKTUBOB).

MonoyHokucnoe u cnuproBoe Opoxenue. DotorpodHble U XeMOTpo(dHBIE OakTepuu.
Kunernyeckoe omnmcaHue mnpouecca pocra MUKPOOPTaHM3MOB. OKCIOHEHLMAIbHAas MOJENb POCTa.
Kuneruka rubenn mukpoopranu3moB. JlaGoparopHas pa®oTa «IIpurotoBieHue NpPUKU3HEHHBIX
[IPENapaToB MOJOYHOKHUCIIBIX OaKTepuii».

[TaTorennslie 6akrepun. UymMHas nmajoyka ¥ 4epHas CMEpTh, OOTYIH3M, CTOJIOHSK, TyOepKyIes.
Hctopust 0oprObI ¢ OakTepuanbHbIMU HHpekusamu. JlabopatopHas paborta «IloceB cMmbIBa ¢ pyk Ha
yamku [lerpu». JlabopaTopHas paborta «Beienenue ynucToil KynbTypsl OakTepuil. MeTos pa3BeieHui.
Mertoa wucromatomero mrpuxa». JlaboparopHas pabota «Mopdosornueckas XapakTepUCTHKa
BBIJICJIEHHON YMCTON KYJIbTYphI: XapaKTEpUCTHUKA KOJIOHUH, popMa OaKTepuil, TUM KIETOYHOM CTEHKI».

Boiina 6eckoOHEUYHOCTH: aHTUOMOTHKH POTUB OakTepuil. MexaHu3Mbl JeWCTBUI aHTHOMOTHKOB.
MexknerouHass KoMMyHUKanusi Oakrepuil. UyBcTBO KBOopyMma. JlaGopaTtopHas pabora «CpaBHeHHE
pocTa MUKPOOPTaHW3MOB Ha yalike 0e3 u ¢ j100aBineHust aHTHOMOTHKOB» MccienoBarenbekas paboTa
«ITorck MUKpOOpPraHU3MOB 00JIAJAIOIIUX AHTATOHUCTHYECKOW aKTUBHOCTBIO.

[Ipumenenne Oaktepuii uenoBekoM. Kunermueckoe omnucaHue OHOCHMHTE3a MPOAYKTOB
MUKpPOOpraHu3Mamu. bakTepuu, KoTopele MOTYT pasjiarath IUIacTHK. MccienoBarenbckas paboTa
«Bbl1enIeHre MOJTOYHOKHUCIBIX OaKTepHil, UCCIEI0OBAaHUE UXaKTUBHOCTH.

MuKpoopranu3mMbl B arpoOMOTEXHOJOTUU. VICKyCCTBEHHBIE —acCOIMALlMM  PAcCTeHUl ¢



MUKpoopranusMamu. MccnenoBarensckas padorta «Beinenenue 0akTepuil MOJIE3HBIX I PACTCHUI».

3. Dykapuomuueckue opzanusmvl 6 Ouomexmonozuu (niecHegvie 2pudvl, OpPOIHCIHCHU,
6o0opocau) (12 uacos)
[1necHeBbIe TPHOBI TPOAYLIEHTHI OMOJIOTUYECKHA AaKTHBHBIX BEIIECTB.

OO0mrast xapakTepUCTUKA JPOXOKEH caxapoMuileToB. Mcropus HMCHOIB30BaHUS NPOXIKEH B
TpaJMLIMOHHONW OMOTEXHOJOTrMU. TEeXHOJOrMu BHHOJENUS U XJIeOONEUYeHHs, ClelHUaIu3upOBaHHbIE
pacsl apoxokei. Metabomusm aposxokeil. Peakuus cnuproBoro OposkeHus. Jlaboparopnas pabota
«Iloncuer kieTok apoxokeit B kamepe [opsieBay. JlabopatopHas padota «OOHapyKeHHE MPOIYKTOB
CIIUPTOBOTO OPOKEHHSI: STHIIOBOTO CITUPTA U YIIIEKUCIIOTO Ta3ay. [lomydenne BTOpUYHBIX METa00IUTOB
B JIpoAOKax. Jpoxoku Kak mpoaylieHThl OnoToruB. [lonydeHue neneBbix OEIKOB B IPOAOKAX.

Oco0OeHHOCTH BEreTaTMBHOIO W IOJIOBOTO Pa3MHOXKEHHS Yy JAPOXIKEH, 3HaUE€HUE H3YyYeHUs

MHTO3a W LUTOKMHE3a Ui ONTHUMHU3ALMU IPOLECCOB KYJIbTUBUPOBAHMS JAPOKKEBBIX IITAMMOB,
MMOHUMAaHMsI IPUYMH MMaTOT€HHOCTH APOKKEH U TPpUOOB, MOMCKaMUILIEHEH (YHTHINI0B U pa3paboTKu
HOBBIX JIEKapCTBEHHBIX NpenapaToB. JlabopaTopHas pabota «HabmtoneHne pa3sMHOKEHHS APOKKEBBIX
knetok». [lpaktumueckas paborta «[lomydyeHue TBopora M Kegupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [lpaktuueckas pabora «OCHOBHbIE BUJIBI KBaca M WX XapaKTEPUCTHUKa»
«poxoKu U MOJOYHOKHCIIBbIE OaKkTepuu, MpUMEHseMble Ui MPOW3BOJCTBA KBaca». [IpakTuueckas
pabota «CpaBHUTENbHBIM aHAIN3 PAa3BUTHS JPOXOKEH B adpOOHBIX M aHA3POOHBIX YCIIOBUSIX.
[IpakTueckas pabora «MeToabl OIEHKM  CBOWCTB XjeOomeKapHbIX Aposxxkeil. OcoOeHHOCTH
MIPUMEHEHMsI TMPECCOBAHHBIX, CYIIEHBIX WM HWHCTAaHTHBIX Jpoxokei». HMccienoBarenbckas paborta
«BnusHue ¢u3MKO-XMMHUYECKUX (PAaKTOPOB Ha KauecTBO OMOTEXHOJOTHYECKOW NpOAYKIUHU (KBac,
kedup, coip, xJ1ed U JIp.)».

Bopopocin — mepcneKkTUBHBIH  OOBEKT Ul NPOM3BOACTBA Oelnka U YIJIEBOJOB.
buoTtexHonornyeckue MeTOAbl OYMCTKH TBEPIBIX, KHJIKHX OTXOJOB M TIa3000pa3HBIX OTXOA0B
npou3BoAcTB. CTouHble BOAbI. CXeMbl OYMCTKU. BHOMUIBTPBI, a3pOTEHKH, METAHTEHKH, OKCUTEHKH.
AXTUBHBIN WJI M BXOJSIIKE B HETO MUKPOOpraHu3Msl. Mcrnonap3oBanue BOIOPOCIIEN B OYUCTKE CTOYHBIX
BoA. MccnenoBarenbckas pabora
«Bnustare pusnko-xumuueckux GaxTopo Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnenctBeHHOCTH 1 I3MEHYMBOCTH — OCHOBHBIE CBOWCTBA KUBBIX OpraHu3MOB. I3MEHUYUBOCTbD.
Buner usmenunBocts. [IpakTuueckas pabora «MoauduKaMoHHas U3MEHUYUBOCTH (JIUCThsI, UTOJKU C
OJTHOTO JIEPEBA)».

I'en — maTepuanbHbIil HOCUTEb HACIEICTBEHHOCTH U U3MEHUYMBOCTU. HyKIIEHHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTUYecKoro marepuana B kietke. Jlenenue kierok. Perumkanus JJTHK. OcHoBHas
norMa mMoJiekynsapHoit Ouonoruu. Tpanckpunuus. Tpancnsuusa. Myranuu. [Ipaktudeckas padota «I'en
— MHCTPYKLHUA N0 cOOpKe KIEeTKH (Ha Oucepe win KOHCTpyKTope)». [IpakTudueckas padota «MyTtarus
Ha OyrepOpozae (000 OOBEKT U3 MpeAblAyIIel paboThl, T/ U3MEHEHUE WHCTPYKIUU MPUBEIET K
M3MEHEHUIO BHEIITHETO BUIa 00BEKTa).

5. Bupyconozus. (6 uacos)

[TonoxeHne BUPYCOB B cHcTeMe opraHudeckoro mupa. CTpyKTypa M XUMHUYECKUH COCTaB
BupycoB. Knaccudukanus BupycoB. Penpoaykius Bupycos. [IpocMOTp JOKyMEHTanbHOTO (GuibMa o
BUpYCax.

Bupycsl - Bo30yaurenu MH(eKUMOHHBIX Ooje3Hel. OHkoBUpYcHl. bakTtepmodaru: ctpoenue,
cBoiicTBa, mpuMeHeHue. [IpakTuueckass pabota. «Merton pasBenenuit» Ilpaktuueckas paboTa.
«TutpoBanue 6akTeprodarony.

Bbuonornyeckue Meto 161 60pHOBI ¢ BUpYCaMH.

6. I'ennas unsicenepus u Guomexnonozuu. (8 uacos)

OcHoBbI TeHHOW MHKeHepuH. Bekropa. Crienuduueckue pepmentsl 6akrepuii. Ilpaktuueckas
paboTta «DHIOHYKII€a3bl peCTPUKIUH (paboTa ¢ HyKICOTHIHBIMUIIOCIEIOBATEIHHOCTAMU Ha Oymare)y.
buoTexHonoruu NpOAYKIUU OEnKoB B OaKTepUaNbHBIX KynbTypaX. JlOCTIKEHHUS TeHHOMN



WH)KEHEPUU ¥ OMOTEXHOJIOT HH.
CRISPR/Cas — cucrema ananTUBHOTO HMMMYHUTETa OaKTepud M apXei.

[Tpaktuyeckas padota «I'ennbie HoxHuUILI - CRISPR/Cas (MmoaenupoBanue Ha 6ymare)»I' MO. MeTo bt
nostyuenust ' MO. Urpa-guckyccus «Boiurpaii rpanT Ha co3nanue 'MO».

7. Buomexnonozuu ¢ acusommnogoocmee (8 uacos)

JlomecTukanysi OCHOBHBIE JOMAIIHUE JKUBOTHBIC, COBPEMEHHBIE OJKCIEPUMEHTaxX IO
JIOMECTUKAIIMKM KUBOTHBIX (JIMCUIIA, HOPKA M Jp. — OSKCIEPUMEHTHl HAYYHOM IIKOJBI aKaJIeMUKa
bensera). [uckyccus «JlomecTukanus, BCe JM PACTEHUS U YKUBOTHBIC, KOTOPHIC KUBYT PSAIOM C
YEJIOBEKOM UM OJIOMAIITHUBAIOTCS? MOYKHO JIM CUMTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJBl B JKMUBOTHOBOJCTBE: TpPAHCIUIAHTAIMS HAMOPHUOHOB, XHMEpPHbBIC
KUBOTHBIE, KiIoHUpoBaHue. [IpakTuueckas pabora «MeToanka KIOHHPOBAaHUS (MOJEIMPOBAHHE HA
Oymare).

OcHoBHbIE 00JI€3HU JKUBOTHBIX U POJIb MATOT€HHBIX MUKPOOPTAaHIU3MOB U ITAPA3UTOB B Pa3BUTUN
3a00J1€BaHU JIOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax OOpbObI C HHUMH;, POJb TOJE3HBIX
MHUKPOCUMOUOHTOB B OpraHuU3Me >KHUBOTHBIX. [lonoxutenpbHOe U TO00YHOE (OTPUIIATEIIHHOE)
BO3/ICCTBUU aHTUOMOTHUKOB HA OPraHU3M B XOJ€ JICUCHUS)KMBOTHBIX; L€ W 3a/la4dl BETEPUHAPHU.
buorexnomorust kopmoBbIX mpenapatoB. [Ipaktuueckas pabora «CocTaBieHHE palfioHa MUTAHUS
KUBOTHOTO, pacdeT pacxoJoB Ha coiepxkaHue». lccinemoBarenbckas pabdora «OlieHKa KauecTBa
MOJIOYHOMITPOTYKIIUW».

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHbIe MeTOnBI cenekiuu. [ubpumusamms. @opmel oTO0pa. OCHOBHBIEC HaIpaBICHUS
CEJIEKLIMU: YIYYIIEHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKMM U aOMOTHYECKHUM (aKTopam.
[TpakTuueckas padota «BripamuBaeM ropox. Kak mpoBecTu CKpenuBaHue y TOpOXay.

OcHOBHbBIE TOAXObI CEJNEKIMH M OHOTEXHOJOTMHM KYJIbTYPHBIX pacTeHuid, [ 'uOpuauzanus,
OoT/JalieHHass THOpUAM3anusi, WCKYCCTBEHHBIH o0TOOp, Terepo3uc, TpaHchopmalus, MyTareHes,
reHeThu4YecKkoe peraktuposanue). Mcropus cenexkunu BPoccuu u Mupe, HCTOpHsI pa3BUTHS BayKHEHIINX
COPTOB KYJIbTYPHBIX PACTCHUH.

Kak genmoBex moxker momuduiupoBars pacrenus? ['eHHas wHxeHepus pacTeHuil: UTo Takoe
reHeTUYecKass MHXKeHepus pacTeHuid. TpaHcreHHble pacteHus. Metoasl monyudeHus. O6pazoBanue
OmyxoJiel y pacTeHui. ArpoOakrepuanbHas TpaHcpopmanms: Ti-turasmuael. [erst  T-JIHK.
MouiekynapHO-TeHETHUECKHEe  MEXaHM3Mbl  TpaHchopManuu. ['eHeTHueckoe pelakTHPOBaHUE.
CoBpeMeHHbIE TOIXObl U JOCTHKEHUSI T€HEeTHYECKOTro peAakTHpoBaHusi pacteHuid. [Ipaktuyeckas
pabota
«["enoMHBIE HOKHUIIBI (MOAenHpoBanue pabotel cucrembl CRISP-Cas).

Ectp mu xu3Hp B mnpoOupke? bBHOTEXHONOTUS KyIbTYPHBIX PpAacTCHHIA.

HccnenoBatensckass pabota «BelpamuBaHue pacTeHHid B NPOOUPKE (MOMXHO BOCIOJIB30BAThCS
pe3yibTaTaMi  MPEIBIAYIIMX OSKCIECPUMEHTOB [0 COCTABICHHIO MHUTATEIBHBIX PACTBOPOB IS
pacTeHui )».

Moayab «MoJiekyJisipHbie OCHOBBI (pu3nosioruu u papmaxosorum» 9 kiacc (68 yacon)

1. @usuonozuuecxas xumusa. (20 uacos)

Beenenue. buorennsie anemenTsi: opranorensl: O, C, N, H. AktuBHBIE POpMBI KHUCIOPOIa, UX
MOJIyYECHHE, HEUTpaIU3aLus.

MaxkpoaieMeHTHI: MPOLIEHT COACPKAHKs B OPraHU3Me, BhIMOIHsIeMast PYHKIUS, COJAepKaHUE B
nponaykrax nurtaHus. Ca2+ - cBs3bIBalolIUe OENKH, IEMOHHPOBAHUE KATBIHS, PEryIsius ypPOBHS
KaJbIlUsl B OpPTaHU3Me: TOPMOHBI MOYeK. Mg — cTpoeHue Xjiopoduiia, ero aKTUBAILUS COJHEYHOU
SHEPIrUEH.

MuKpos7IeMeHThI: B KaKMX MOJIEKYJIaX COJIEPKaTcs, BhIMOJHsAeMas (YHKIHS, COACPKAHHE B
mpoaykTax muTanus. [lociaencTBus MEpeno3upOBKH MHKpPOdJIEMEHTaMHU. F€ — ycBauBaeMble THIIBI
coeMHEeHUH kene3a. [ eMonmpoTenHbl, reMOIMaHuH, TUTOXpoMbl. CU — yCBOEHHE M TPAHCHIOPT MEJIH.
benku, conepxamme wmenw. llatonormueckue cunAapoMsl MeHke W BuilbCOHa, CBSI3aHHBIE C
MeTa00IN3MOM MEH.



ToxcnuHele eMenTs! [leproaudecko cucTeMsl Uil Oprainsma. BinsHue HegocTatka Makpo
Y MUKPOJJIEMEHTOB Ha JKUBBIE OPraHU3MBI.

HccnenoBarensckas pabora «KonudecTBEHHas OLEHKA COJCPKAHUS MHUKPOIIEMEHTOB WU
BUTAMHUHOB B ITUILEBBIX IIPOTYKTaAX»

XKupsl. 3a0oeBaHus YeIOBEKa, CBSI3aHHbIE C HAPYLICHUSIMH JKHPOBOTO OOMEHa.

Jucnunuaemun.

VYrneBoapl. 3a0ojieBaHUSl 4YENOBEKA, CBA3aHHBIE C HAPYUICHUSMHU YIJIEBOJHOIO OOMEHa.
Caxapnblii 1uader.

benku. Ctpoenue. 3aboneBaHus 4eOBEKAa, CBS3aHHBbIE C HapyIIEHUSMU OEIKOBOTrO OOMEHa.
Oynkunu Oenkos. PepmenTsl. Mexanusm aeiictsus. Kimacesl pepmentaTuBHbixpeaxmii. KogepmeHTs.
[IpakTueckoe 3ansTHe «KadecTBEHHBbIE peaklUU Ha OpraHUYECKHE MOJeKyilbl». llpakrnueckoe
3aHsaTHE «/lenaTypauus O0enkoB» [Ipaktuyeckoe 3anstue «/3yueHne akTHBHOCTH aMUJIa3bDy».

BurtamuHbl xupopacTBOpUMBIE, BOAOpacTBOpUMbIE. [IpeBpalieHne BUTaMUHOB B aKTHBHbBIE
(dhopmbl KoepMeHTOB. ABUTAMUHO3HI.

OcHOBHBIE THUIIBI META0OJIMYECKUX peakiuid. buosHeprernyeckue mporecchl. [ mukonus. [{ukin
Kpebca. Llemp mepenoca saekTpoHOB. OKHCIEHHE >KUPHBIX KUCIOT. KaTabanu3m aMHHOKHUCIIOT.
I'mroxoneorene3. CHHTE3 YIIIeBOI0B, OETKOB, )kHpOB. MeTtabonmutrueckue 3aboneBanus. [Ipaktudyeckoe
3aHsTHE «Penienune 3ama4y Ha SHEPTEeTUISCKU OOMEH.

Knerka. [lonstue memOpansl. @yHkunn memOpan. Buasl Tpancnopra B kieTky. MemOpaHHbIE
opraHoufipl. 3aboyieBaHMsI CBS3aHHbIE C HapylIeHHEM paOOThl MeMOpaHHBIX OpraHeii, OOJe3HU
HakKoIUIeHHsI. THUIIbI KOHTAKTOB MEX Y KJIeTKaMU.3Hau€HUEe MEKKJIETOYHOM KOMMYHUKALIUU 715 37I0POBbS
opranusma. [Ipaktudeckoesansarue «/lnanmus (kiaeTouka Tpayode)y.

Anpo. VYpoBHM  YNAaKOBKM  XpPOMAaTHHA.  XPOMOCOMHBIE  TEPPUTOPHHU.

HememOpanHbIe OpraHOUIBI.

2. Monexynapnas éuonozusa. (20 uacos)
OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJISIPHON OMOJIOTHH.
Hyxnennosbie kucnotel. OCHOBHBIC MPUHIMIBI cTpoeHUs. [IpakTrueckas padora

«Boimenenne JIHK wu3 ©Oanana». Ilpaktuueckas pabora «Mogens JHK-opurammy.
[IpakTnueckas padota «Omnpenenenue kadectBa npenaparoB JIHK ¢ momonibrocnekTpopoToMeTpum»
(mpu HanmMYuu 00OpyAOBaHUS).

Martpuunbsle cUHTE3bl. Permkanus — OCHOBa KJIETOYHOIO JejeHus. [IpuHIuUIbBI peruKanum.
[IpakTuueckas pabora «PernkaruBHas MamuHa (Mrpa-ngeMoHcTpanys)». [Ipaktudeckas padora «I1LIP
(Monens amrTuUKaIUs Ha Oymare)y.

Myrauuu. Yto Bb3biBaeT u3MeHenus B crpoennn JIHK. Ilpunmuner penapauuw.
Tpanckpunuus. [Ipaktuueckas padora «Cuiia mpoMOTOpPay.

I'enetnueckuit xon. Ilpaktuyeckas paborta «PemieHue 3amad Ha TEHETHYECKUH KO
Tpaucusamus. [Ipaktuyeckas padora «DonauHT OEIKOBY.

Opranuzanus renoma BUpycoB [IpoTuBOBHpYyCHBIE CPEACTBA, MEXaHU3MbI UX JICUCTBUSL.

Opranuzauus reHoma OakTepuit AHnTHOaKTEpUAIbHBIE Ipenaparsl.
UccnenoBatenbckas pabota «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHHIX OakTepuin» Opranuszaius
reHoMa odykapuoT ['eHoMHOe pemaktupoBanue. [Ipaktudeckas pabora «PaboTta B COBpEeMEHHBIX
reHeTHyeckux 0Oasax maHHbIX. [IpoBemenue In Silico ananmsa mocienoBaTebHOCTEH TEHOBY.

3. ®apmaronozus (28 uacos)

[Tonsitue o nekapcrBax. IIpuHIMIBI MOJX0Aa K IMOMCKY HOBBIX JIEKAPCTBEHHBIX CPENICTB.
CxkpuHHHT U ero MeToibl. MccnenoBarenbekas paboTa « DKCIEPUMEHTSI IO ONPeaeIEeHHI0O TOKCUYHOCTH
BEIIECTB HA APTEMUIUAX).

ITyru BBenenus JIC. dapmMakoknHETHKa JEKapCTBEHHBIX BellecTB. BeacsiBanue (abcopOiust)
nexapcTB. OCHOBHBIE MEXaHU3MBl BCAChIBaHUA. TpaHCIOPT JIEKAPCTBEHHBIX BEIIECTB. [ €HbI U OEIKu
nepBoit (aszpr OuoTpanchopmanuu. [lyTH BbIBeeHUS JIEKapCTB M3 OpraHM3Ma. OKCKpeuus H
sanumMuHanua. ['eHsl u Oenku BTOopoil (ha3el OnoTpanchopmanuu. DapmakonuHamuka. [1aBHOE U
no0oYHOE, pe30pOTUBHOE U MECTHOE, IPSAMOE, HETIPSIMOE U pe(IECKTOPHOE ICHCTBHE.

Buner B3aumopeiictBust yiekapcTB. CHHEpPru3M M aHTaroHW3M NPU COBMECTHOM



HeﬁCTBHH JICKAPCTBCHHBIX BCUICCTB, UX PA3HOBUJIHOCTH.

TpancmeMOpanHbIl CUTHAIUHT. TUIIBI KIIETOYHBIX pelenTopoB. MeMOpaHHbIe: HOHHBIE KaHAbI,
KaTaJIMTHYECKUE U CopspKeHHBbIE ¢ G-0enKkaMu; BHYTPUKIICTOUHbIE: [IUTOTIA3MAaTHUECKHUE U SICpHBIC.
MexaHu3Mbl JTUTaH-PELeNTOPHOTO B3auMoieicTBUs. CeeKTUBHOCTh (M30MPATEIbHOCTh) JIEUCTBUS,
CBSI3b «XHUMHYECKast CTPYKTypa — papMaKoJIOTUIeCKasi aKTHBHOCTh BELIECTBY.

PapmMakoJIOrnyecKon MO yJIALIUU CHUHAIITUYECKOU XOJINHEPIU4ECKOMN repesayu.
MouiekynpHblii MeXaHHU3M JIeHCTBUS M (papmakosiormueckue cBoiictBa M- X0JMHOOJIOKATOPOB,
TaHrIMo0JI0KaTOPOB M KypapernoJoOHBIX cpeAcTB. DapMakoJOrHuecKas peryisiiusi aKTHBHOCTH
aIpeHePruvecKoro cuHamnca. AJpeHOMUMETHUKH, alpeHOOIOKATOpPbl, cCUMIATONUTUKU. [IpakTuyeckas
pabota «BnusiHUE aApeHaIHa Ha CepICUHbIe COKpaIleHus (TPOrpaMMHOE 00eCTICYeHHE)».

MounekynspHas (papMakojorusi aHTHAJUIEPIUYECKUX CpPEJCTB. [ MCTaMUHOBBIE pELENTOPbI:
TUIIBI, MOJIEKyNspHas opraHuzanus. CraOuiau3aTopsl MeMOpaH TYYHBIX KJIETOK: MOJIEKYJISPHBIN
MEXaHU3M JIEUCTBUSA, OCOOCHHOCTH KIMHUYECKOTO TPUMEHEHMSI, TOUKH MPUJIOKEHUS JIeHCTBUS
WHTUOUTOPOB JIMMTUHBIX METUATOPOB.

MexaHu3M JIeHCTBUS U NMPUMEHEHHE MPEenaparoB, CTUMYIUPYIOLUIUX MPOLECCh UMMYHHUTETA.
dapMaKoJOru4eckas XapakTepuCTUKa UHTEPJIEHKIHOB: TIOJy4eHHE, MEXaHU3M JIeHCTBUS, IPUMEHEHUE.
OcHoBBI aTO(U3UOIOTHH OCTPO(PA30BOrO OTBETA, MeAUaIUs BocnaaeHUs. MoJIeKyIIpHbIH MEXaHU3M
MIPOTHUBOBOCIIATIUTENILHOTO JercTBUS TJIIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
MIPOTUBOBOCIATIUTENBHBIX cpelcTB. IIpakTnueckas padota «l mcTomornyeckue npenapaTtbl UMMYHHON
CUCTEMBI.

[lonaTne o Hapko3e M HApPKO3HBIX Ipenaparax. KIETOUHBII W HEPBHBIM HapKO3.
dapMakoJoruueckas XapakTepUCTUKa OTAENbHBIX I'PYNI HAapKO3HBIX cpeAcTB.llocienoBaTenbHOCTD
JEHCTBUS Ha IEHTpaIbHYIO cucTemy. IIpakTtuyeckas paborta
«l'ucrosornyeckure nmpenapaTbl HEPBHOW CUCTEMBDY.

®dusnonornueckuit cox; a3l cHa. Byl Hapymenuit cHa [loHsATHE 0 MEMKaMEHTO3HOM CHE U
CHOTBOPHBIX MpernapaTax (THMTHOTHKAX).
MounekynspHbele acnekThl Houunenuud. OnuatHble penentopbl, WX THUIIBL

DHKe(anuHbl ¥ 3HIOPPHUHBI - SHAOTCHHBIE JIUTaH bl OITMATHBIX PELETITOPOB.

AHTUIICHXOTHYECKOE IEHCTBHME, BIMSHUE Ha (YHKIUIO DKCTPAIMPAMUIHOM CHCTEMBI,
SMOLMOHAJBHYIO c(epy, PBOTHBIA ILIEHTP, aprepualibHOE HaBJE€HUE, LUCHTP TEPMOPETYIISLUU.
MosteKyasipHble MEXaHU3MBI JEUCTBHS HEWPOJICITUKOB, BIMAHKE HA 10(aMHUHOBBIE, CEPOTOHUHOBBIE,
aI[peHO- U TUCTAMHHOBBIE PELENTOPbI, UX HEHCTBHE HAaKIETOYHBIE MEMOpaHBI, Ha IECNOHUPOBAHHE
TKaHEBBIX MOHOAMUHOB. [loTeHIMAN- 3aBUCHMbIE HATPUEBBIE KaHAIIBI KAK MUILECHH JIE€HCTBUS MECTHBIX
anecTeTukoB. CrocoObl MHIMOMPOBaHKS MOTEHIUAI-3aBUCUMBIX HATPUEBBIX KaHAIOB MECTHBIMH
anectetukamiu. IIpakrtuueckas pabora «Kapra oskcrnpeccu HIO(PaMUHOBBIX M CEPOTOHUHOBBIX
pELENTOPOB B MO3re Mbliiei». MccnenoBarensckas pabora «I[loBeneHueckue TecTsl Ha peiOkax Danio
rario. Ceerno-TeMHas Kamepay. Hccnenosarensckas pabora «IloBeneHUeCKre TECTHI Ha
peIOkax Danio rario. OTkpeiToe moje». MccnenoBarensckas padora «[loBegeHuecKre TeCThI Ha PhIOKax
Danio rario. CraiiHoe OBEICHUEY.

Moayab «MoJieKkyJisipHbIe OCHOBBI cejiekium» 9 kiaacc (68 uyaca)

1. Monexynapnas ouonozus. (20 uacos)
OCHOBHBIC BEXU Pa3BUTHUSI MOJICKYJISIPHON OUOJIOTHH.
HyknenHoBblie kucnotbl. OCHOBHBIC IPUHIUIIBI cTpoeHwMs. [IpakTuyeckas padoTa

«Boinenenne JIHK wu3 Oananax». Ilpaktnueckas pabora «Mogens JIHK-opuramm». Ilpakruueckas
pabota «Ompenenenue kauecta npenaparoB JIHK ¢ momoipstocniektpodoromMerpun» (IIpu HATMYUU
00OpyZI0BaHUA).

Marpuussle CUHTE3bIl. Permkanus — OCHOBA KIIETOYHOrO JAeineHus. [IpUHIUIBL perauKanuy.
[IpakTuyeckas pabora «PernnukaTuBHas MalnHa (Urpa-aeMoHcTpanus)». [Ipaktuueckas padora «[ 1P
(Monenb aMruTHdUKaIus Ha Oymare)y.

Myrauuu. Yto Bbe3biBaeT u3MeHenus B crpoennn JIHK. Ilpunmunel penapanuw.

Tpanckpunius. [Ipaktuueckas padora «Cuia mpomMoTopay.

I'enernueckuii kox. [lpaktuueckas pabora «PemieHue 3amad Ha TEHETUYECKUH KO
Tpancnsaus. [Ipaktuueckas pabora «PoaaUHT OETKOBY.



Opranusaius reHoMa BUpycoB [IpOTHBOBUPYCHBIE CPENICTBA, MEXaHU3MBI HX JICHCTBHSL.
Opranusanus reHoMa Oakrepuil AHTHOAKTepHaibHbIe npenapatbl.VccaenoBarensckas pabora
«PacripocTpanenue aHTHOMOTUKOPE3UCTEHTHBIX OakTepuityOpranu3anus reHoMa dykapuot [ eHoMHoe
penaktupoBanue. [IpakTudeckas padboTa
«Pabota B COBpeMEHHBIX TreHeTHyecknx Oa3zax naHHbIX. IIpoBemenme In silico anamusa
HIOCJIC/IOBATEIBHOCTEH TCHOBY.

2. Monekynapuvie ocnoent zenemuxu (20 uacoe)

[Ipeamer renetuku. Kpatkas uctopus pa3BUTHS MIPEACTABICHUS O HACIEACTBEHHOCTH.

OT rena K mpu3HaKy: Kak packpacuTb kKoTa. Uto Takoe npusHak? [lyTh OT TeHa mompusHaKa.
Myranuu. Amnenu. ['eTepo3uroTsl 1 TOMO3HUroThl. JIOMUHAHTHBIE M peLECCUBHbIE ajuienu. Poiesas
urpa «Amenuy. MccnenoBarenbckuii mpoekT MyrareHHbIe (GaKTOPBHI.

I'ensl cTposit opranu3m. BkioueHue u BBIKIIOYEHHE OoJbIoro Habopa reHoB. Kak kieTku
MOHUMAIOT, KaKhe TeHBI JOJDKHBI padoTaTh. PoneBas urpa «Cynpb6a kieTkuy». [ eHbI-nepexitouaTeny.
[TpakTuueckoe 3aganue «AJITOPUTMBI IJIs1 KJIETOKY.

JluckpeTHOE HaclleJOBaHME NMPU3HAKOB. 3aKOHbI MeHJens: OQuH T'eH - OJUH npu3Hak. Cxema
CKpelllMBaHMs. 3aKOH eAuHooOpa3usi rudpuaoB mepBoro mnokoJsieHus. IIpakThueckoe 3anaHue
«EmmHooOpasre mepBOro TOKOJCHUS». 3aKOH pacIICIUICHUs MpH3HaKa BO BTOPOM TIOKOJICHHH.
[IpakTtnueckoe 3amanne «PacmierieHne BO BTOPOM MOKOJIEHWW». MccnenoBarenbCKuil MpPOEKT
«3akoHbl ['. MeHens B 3KkCriepuMeHTe». 3aKOHbI MEeHIeNs: HECKOJIBKO TE€HOB - HECKOJIBKO MPU3HAKOB.
JurunbpuaHoe ckpemubanue. HezaBucumoe pacxoxaeHue xpomocoMm.  [IpakTudeckoe
saganue «Pemerka [lenneray. CriemieHHOE HACJIEAOBAHUE.

B3aumopeiictBue reHoB. AsienbHOE€ M HeawienbHoe. [IpakThueckoe 3aHATHE
«B3aumoelicTBrs reHOB (MOIeTMpPOBaHUE CUHTE3a U TPAHCIOPTAa MUTMEHTA B KiIeTKY)» OnpeneneHue
nona. [TomoBeie xpomocombl. Camilel U camku. BimsiHue (hakTopoB OKpyKaromiei cpeabl. XpOMOCOMHOE

onpenenenue moja. IlonoBeie XPOMOCOMBI.

[IpakTuueckoe 3aganne «HacnemnoBanue, CeTUICHHOE ¢ TI0JIOMY. [IpoGieMa AOmOTHUTEIFHOM
X-XpOMOCOMBI Y KEHIIHUH. TPEeXI[BETHBIE KOIIKH.

3. Monexynapuvie ocnosnt cenexyuu (28 uacoe)

I'ensbl B momynsinusix: Benukoe paBHoBecue. [lomynsanusa. YacToThl BCTpeyaeMOCTUIIPU3HAKA U
atens. YpaBHeHue Xapau-BaitnOepra. Ilpaktudeckoe 3amanue «YacToThl ajuieicii, TeHOTHIIOB H
¢dbenotunoBy. MccnenoBarenbCKuil MPOEKT «AHANNU3 T€HETUUECKOU CTPYKTYphI MOMYJIALNN (HA OCHOBE
3aKoHa Xapau-Baitaeepra)y.

[lonmynsiuy MEHSIOTCSA: YHUCICHHOCTb, MHIpalus W BbIOOp cympyra. DakTopbl, KOTOpHIE
BBIBOJSAT MOMYISIIIMIO U3 paBHOBecHs Xapau-BaitnOepra. UucnenHocts nomynsiiuu. PoneBas urpa
«Oddexr ocHoBatens». PoneBas urpa «3d ekt OyThlIouHOro ropisiiikay. Jpeid renos. Myranuu.
Hecnyuaiinoe ckpemuBanue. M3omsanus.

[Tonmynsiuy MEHSIOTCSA: €CTeCTBEHHBI 0TOOp. MexaHu3M JAeHCTBUSA €CTECTBEHHOTO OTOOpa.
JBuxymuii ot6op. PoneBas urpa «EctecTBeHHBINH 0TOODY.

MonaudukanronHass HU3MeHUYUBOCTh. (CTaTUCTHUECKHE OCOOCHHOCTH MOJU(UKAIMOHHON
u3MeHunBocTH. MccnenoBarenbckue paboThl «MoaudukaimoHHas HW3MEHYMBOCTh PACTEHUU B
npezeiax Ballero MecTa KUTEIbCTBAY.

HacnepgoBanue koinuecTBeHHbIX TMpu3HakoB. KomumdectBeHHble mpu3Haku. CpenoBas
W3MEHUYMBOCTh Npu3Haka. Koadduiment nacnemyemoctu npusHaka. OtBer HaoTOop. [lomck reHos
KOJIMYECTBEHHBIX NpU3HAKOB. OmHOHykieoTwaHble BapuaHThl reHoB. JIHK-uun. I[lonHOoreHOMHBIM
aHaJIM3 acColMallni.

«Owmpb1» Hag reHomoM. [loctreHoMHas spa. O6paTHast reHeTHKa. «OMUKCHBIE» HCCIIeIOBaHUS.
[Tpoteom, MmerabonoMm. [IpakTuueckoe 3a1anne « ATPOHOMBD.

JlomecTukanust U LEHTPbI T€HEeTUYeCKOoro pa3zHooOpasus. [loucku pacreHuit c

«XOPOLIMMM» TMPU3HAKAMHU JUIs yenoBeka. LleHTphl reHeTnueckoro pasnooodpasus. Hukomaii ViBaHoBHY
Basunos. Cenexnust. KomOunanmonnast u rubpunnas cenekuus. ['ereposuc. Ilpaktuueckoe 3aganue
«l'omostornueckue psabl HaCIEACTBEHHON U3MEHUUBOCTI.

CoxpaHUTh M U3YYUTh TE€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBuiIbHO XpaHHUTH



reHbl. KoJIeKIuu reHeTuYeckux pecypcoB pacTeHuil. [IpakTHKyM W/WIMKCCIIEAOBATEIBCKAN MPOEKT
«Meronpl KyTbTHBHPOBaHHS IN VIr0 sl COXpaHEHHs TI'€HETHYECKUX PECYpCOB PACTCHUH M JUIs
YCKOPEHHOM CENEKLIHMN.

['eHeTnueckue LEeHTPHI B Hallel crpaHe. 1€ 3aHUMAarOTCs TEHETUKOM U TEHOMHKOM TS HYXK]T
CEIIBLCKOT'0 XO3SMCTBA.



IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHMSI KYPCA BHEYPOUHOM
JAEATEJBHOCTH

3aHgaTusa B paMKax IMpOorpaMMbl HaIllpaBJICHbBI Ha O6€CH€'~1€HI/IC JOCTUIKCHUS HIKOJIbHUKAMU CJICAYIOIIUX
JIMYHOCTHBIX, MECTAIIPEAMCETHBIX U HpC[LMeTHI)lXO6pa3OBaT€JIbHI>IX PE3yJIbTAaTOB.
JInyHOCTHBIE Pe3yJIbTAThI:

B cghepe epasicoanckozo éocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM JAEATEIBHOCTU IPH
BBIITOJTHEHU U I/ICCHCI[OBaHI/Iﬁ " IMPOCKTOB, CTPEMIICHUEC KB3aMMOIIOHUMAaHWIO 1 B3aUMOITIOMOIIH.

B cghepe nampuomuuecxozo gocnumanus: oTHOIIEHHE K OMOJIOIMU KaK K BA)KHOW COCTABIISIONIEH KYIbTYPHI,
TOPJOCTh 32 BKJIAJ POCCUHCKUX U COBETCKMX YUEHBIX BPa3BUTHE MUPOBOI OHOIOTMYECKON HAYKH.

B cgepe oyxosno-npascmeennoeo éocnumanus: TOTOBHOCTD OLIGHUBATH MOBEACHHUE U MTOCTYIIKU C MO3UILIUU
HPaBCTBCHHBIX HOPM W HOPM 3KOJIOTUYECKOM KYJbTYpbI;, IMOHHUMAaHHNEC 3HAYMMOCTU HPABCTBCHHOI'O AacCIICKTa
JACATCIIBHOCTH YE€JI0OBC€KAa B MCANITNHEC U 6I/IOJ'IOFI/II/I.

B cgepe rcmemuyeckoeo ocnumanus: TIOHUMAaHUE PONM OUONOTMH B ()OPMHPOBAHHU JCTETHUECKOU
KYJIBTYPBI JIMYHOCTH.

B cghepe @uzuueckoeo socnumanus, Gopmuposanusi Kyismypvl 300p06bsi U IMOYUOHATLHOO
O1azononyuus; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0pPOBBIO MYCTaHOBKA Ha 37I0POBBIi 00pa3 KU3HH (3710pOBOE
IIUTaHUC, CO6JIIOIL€HI/IG TUTMCHUYCCKUXIIPAaBUII U HOPM, C6aHaHCI/IpOBaHHI)II\/'I PEXUM 3aHIATUN U OTABIXaA, peryjsdpHas
(u3nvecKas akTHBHOCTB); OCO3HAHHWE IOCIIEJCTBUN M HEMPUATHE BPETHBIX MPUBBIUEK (YHOTPEOJICHHE aJIKOT O,
HApKOTHKOB, KypeHUe) U UHBIX (opM Bpena st GU3MUECKOTO M IICUXUYECKOTO 3/0POBbS; COOIOICHHE MTPABHII
0e30MacHOCTH, B TOM YHCJIE HABBIKA OE30IIACHOTO IMOBEJCHUSI B MPHUPOJHON cpefie; chOPMHUPOBAHHOCTh HABBIKA
pediaekcnu, yupaBieHne COOCTBEHHBIM dMOIMOHATBFHBIM COCTOSTHHAEM.

B cghepe mpydosoeo socnumanusi: akTHBHOE YYaCTHE B PEUICHUH MPAKTHUECKUX 3a/au (B paMKaxX CEMbH,
IIKOJIBI, TOPOAA, Kpast) OMOIOrMYECKO M IKOJOTHYECKON HAIPaBIEHHOCTH, HHTEPEC K MPAKTUIECKOMY H3yUEHHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuneckozo éocnumarua: OpUEHTAIMS HA TIPUMEHEHHE ONOIOTHYECKUX 3HAHUH TTPH PEIICHUH
3a1a4 B 00JacTH OKpYXaloIIel Cpeibl; OCO3HAHNEIKOIOTHIECKHX MPOOJIEM M IyTeH WX pelleHHs; TOTOBHOCTh K
YYACTHIO B IPAKTHYECKONAESITENIBHOCTH IKOJIOTHUECKON HAIIPaBICHHOCTH.

B cgepe nonumanua yennocmu HayyHo20 NO3HAHUA! OPUEHTAINS HACOBPEMEHHYIO CHCTEMY HAyYHBIX
MIPEJCTAaBIIEHUN 00 OCHOBHBIX OMONIOTHYECKHX 3aKOHOMEPHOCTSX, B3aMMOCBS3AX 4UENIOBEKAa C MPHUPOJHON W
COLIMAJIbHON Cpeoi;

MMOHMMaHWE DPOJIM OHOJOTMYECKOW Haykh B (POpMHpOBAaHWM HAYYHOTO MHUPOBO33PEHHUS; pa3BUTHE HAYIHOU
T0003HATENBHOCTH, HHTEpeCca K OMOJIOTMUECKO HayKe, HABBIKOB MCCIIEIOBATENBCKON NESITETHHOCTH.

B cgepe adoanmayuu x uzmensOWUMCA YCI08UAM COYUATbHOU U NPUPOOHOU Cpedbl: aJleKBAaTHAS OIlEHKa
M3MEHSIONINXCSl YCIOBUN; TPUHATHE pEIIeHUs (MHIUBUAyalbHOE, B TPYIIE) B WU3MEHSIOMIUXCS YCIOBHUSX Ha
OCHOBAaHHH aHaJN3a OMOJOTHIECKOW WH(OPMAITUH; TUIAHNPOBAHNE JIeHCTBUN B HOBOW  CUTyalMH Ha
OCHOBAaHHH 3HAHUI OMOJOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeamMeTHbIe pe3yJbTAThI:
B cghepe osnadenus ynusepcanvubimu yueOHbIMU HOZHABAMENbHBIMU OeUCMBUAMU.
ba3zoBrle Jornueckue e cTBUS:

BBISIBISITH U XapaKTEpU30BaTh CYIIECTBEHHBIC TIPU3HAKH OMOIOTHYECKUX O0BEKTOB (SIBIICHHH );

YCTaHaBIIMBATh CYIIECTBEHHBIH TNPU3HAK KIACCU(PUKAINHA OHOIOTHYECKIUX OOBEKTOB (SIBIIEHWH, IIPOIIECCOB),
OCHOBAHUS JUIsl 0000IIEHNS ¥ CPAaBHEHHS, KPUTEPUH TIPOBOANMOTrO aHAJIN3a;

C Y4€TOM IPEII0KEHHON OMOIOrnYeCKON 3a/1a4 BBISIBISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHSI B PACCMATPUBAEMbIX
(akTax ¥ HAOJIIONEHNSAX; IpeIaraTb KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;

BBISABIIATH ):le(i)I/ILII/ITI)I I/IH(bOpMaLII/II/I, JaHHBIX, H€O6XO,E[I/IMBIX JUJIA peIHeHPIHHOCTaBJ'IeHHOﬁ 3aga4u,

BBISABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U MTPHU U3YYCHUU OHOJIOrMYECKUX SIBJICHUN U IMpoIeCCOB; ACJIaTh BBIBObI
C HCIIOJIB30BaHHWEM ACAYKTUBHBIX W HHAYKTHBHBIX YMO3aKHIOquHﬁ, YMO3aKHIO‘IGHHﬁ IO aHaJIOruu,
q)OpMy.]'II/IpOBaTB THUITIOTE3bI O B3aMMOCBA3AX;

CaMOCTOATECIbHO BLIGI/IpaTB crocod peHICHU yqe6H0ﬁ OHOIIOrHYECKOM 3aga4un (CpaBHI/IBaTL HECKOJIBKO BApUAaHTOB
peuicHus, BLI6I/IpaTI> HanOoee HO,Z[XO,Z[?IH_[I/Iﬁ C y‘{éTOM CaMOCTOATECIbHO BBIACIICHHBIX KpI/ITCpI/IeB).
bazoBrie HCCIACAOBATCIBCKUEC HCﬁCTBHHZ

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'II)CKI/Iﬁ HWHCTPYMCHT IIO3HAHMU;

q)OpMy.]'II/IPOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC Pa3pbIB MCXKAY PCAJbHBIM W KCIATCIIbHBIM COCTOAHUCM CUTYaAllUuU,
06T>CKTa, 1 CaMOCTOATCIIBHO YCTAaHAaBJIMBATh NCKOMOC U JaHHOC;

q)OpMI/II)OBaTB TUIOTC3Yy 00 HCTUHHOCTH COOCTBEHHBIX CYX(HCHHfI,apFYMeHTHpOBaTB CBOIO ITO3MIINIO, MHCHHCE,

MPOBOAUTE TI0 CAMOCTOSITENBHO COCTABICHHOMY IUIaHy HaOOAEHNE, HECTIOXKHBIHONOIOrMYECKUN IKCIIEPUMEHT,
HeOOJIBIIIOE UCCIIeI0BAHKE 10 YCTAHOBJICHUIO 0COOCHHOCTEH Oronornieckoro o0bekTa (mporecca) u3ydeHus,



MNPUYUHHO-CICACTBCHHBIX CBsI3€l M 3aBUCUMOCTEH OHMOJIOrHYECKUX 00HEKTOB MCKIY CO6OI71;
OLCHMBATh HA NPUMCHHUMOCTL U TOCTOBEPHOCTDH I/IH(bOpMaHI/IIO, MOJIY4YCHHYIO B XOA¢ Ha6J'IIOI[eHI/IH 1 3KCIICPUMCHTA,

CaMOCTOATCIbHO (bOpMyJ'II/IPOBaTI) 0606HICHI/I$[ U BBIBOAbBI IIO0O PpPE3YyJjbTaTaM HpOBCI[éHHOFO Ha6J'IIOI[eHI/I}l,
OKCIICPUMCEHTA, BJIAACTh MHCTPYMCHTAMU OLICHKH JOCTOBCPHOCTHU MOJYUYCHHBIX BBIBOJAOB U O606IIICHHI>'I;

HpOFHO3HpOBaTb BO3MOXHOC IlaJ'II:HeﬁHICC pa3BI/ITI/Ie 6I/IOHOFI/I‘-ICCKI/IX HpOHCCCOB HHUX IMOCICACTBHUSA B aHAJIOTNYHBIX
NN CXOOHBIX CI/ITyaHI/IﬂX, a TaKXX€ BbIJIBUI'aTh HpeILHOJ'IO)KCHI/ISI 06 nux pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX N KOHTCKCTax.
Pabora ¢ uadopmanmeii:

MPUMEHSThH Pa3IMYHbIC METOBI, MTHCTPYMEHTBI U 3aIPOCHI IPH IOUCKE M 0TOOpe OMOT0ornyecKkoil HHGOpMaK UK
JAHHBIX U3 UCTOYHUKOB C YYETOM IPEATIOKEHHON Y4eOHOI OMONIOrniecKoi 3a1aum;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOIOrHYECKYI0 HH(OPMALIHIO Pa3IMYHbIX
BUJIOB ¥ (hOpM IIpesicTaBICHS;

HaxOJWTh CXOJAHBIE apryMeHTHl (ITOATBEP)KIAIOIIME WM OINpPOBEPraiolife OJHYy M Ty JXK€ HJIEI0, BEPCHIO) B
Pa3nUYHBIX HHOOPMAIIMOHHBIX UCTOUHUKAX;

CaMOCTOSATEIILHO BBIOMPATh ONTHMAIBHYIO (opMy IpencTaBieHUs MHPOPMAIMK W WILTIOCTPUPOBATH PellaeMble
3a]]a91 HECIIOKHBIMU CXEMaMU, IMarpaMMamMu, THOUTpadUKoi U MX KOMOWHAIUSAMU;

OLCHMBATh HAJI&KHOCTh OWONOrMYecKod WH(OpMAMM TIO KpPUTEPHSIM, TNPEIOKEHHBIM YUUTENEeM HWIIH
chopMyITHPOBAaHHBIM CAMOCTOSITENTHFHO;

3alIOMHHATh U CHCTEMAaTH3UPOBATH OMOJIOTUYECKYIO0 HHPOPMAIIHIO.

B cipepe osnadenusi ynusepcanbHbiMu YYeOHbIMU KOMMYHUKAMUSHLIMU OetcmEUusimu

Oburenwue:

BOCIIPpUHUMATH U (1)0pMy.HI/IpOBaTB CYXXICHUA, BbIpAXXaTb OMOLUU B IIPOLECCCCBBINIOJIHECHUA MTPAKTUICCKUX U
1abopaTOPHBIX paboT;

BBIpaKaTh ce0sI (CBOIO TOUKY 3PEHHS) B YCTHBIX U MUCHMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaIbHBIE CPEACTBA OOIIEHN S, TOHUMATh 3HAUYEHHNE COITMATHHBIX 3HAKOB, 3HATh U PACIIO3HABATh
MPEANOCHUTKA KOHMQIMKTHBIX CUTYalluil U CMSATYaTh KOH(DIUKTHI, BECTH TIEPETOBOPBL;

MMOHMMAaTh HaMEpPEHHs APYTUX, MPOSBIATh YBAXHUTEIHHOE OTHOIIEHHE K COOECeTHHUKY M B KOPpPEeKTHOH (opme
(hopMyIHpPOBATH CBOM BO3PAKEHHUS,

B XOJ¢ JMaJiora W/MIM JUCKYCCHH 3aJlaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKIAeMOH OMOIIOTHYECKOW TEMBI H
BBICKA3bIBaTh MJCH, HAICJICHHBIC HA PEIICHHE OMOJOIMYECKOW 3aJadyd U IMOAACp)KaHHE OJIaroiKeIaTelbHOCTH
OOIIIEeHHUS;

COIOCTaBIISITh CBOU CY)KIIEHUS C CYXACHUSMHU JIPYTUX YIACTHUKOB THANOra, 0OHAPYKUBATH Pa3IMUIMs M CXOJICTBO
TIO3HITHIA;
MyOTMYHO TPENCTABIATh PE3YNIBbTATHl BBIIOJHEHHOTO OHOJOTMYECKOr0 OMbITa (IKCIIEPUMEHTa, WCCIIEAOBAaHUA,
MIPOCKTA);

CaMOCTOSTEILHO BBIOHUPATh (POPMAT BBICTYIIJICHUS C YUETOM 3aj]a4 MPE3CHTAIIMA HOCOOCHHOCTEH ayTUTOPUU U B
COOTBETCTBHH C HUM COCTABIISITh YCTHBIC M ITUCbMEHHBIC TEKCTHI C HCITOB30BAHUEM HILTIOCTPATHUBHBIX MATEPUATIOB.
CoBMecTHAS IEITENBHOCTD (COTPYIHUYECTBO):

MOHUMATh M HMCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIUBHIYaJTbHOW PAaOOTHI MPU PELICHUH KOHKPETHOH
OHMOIOrnYecKor MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHWS TPYIITOBBIX ()OPM B3aMMOMAEHCTBUS MIPH
pelIeHuH TTOCTaBICHHONW yaeOHOH 3a1a4u;

MPUHUMATH LIETb COBMECTHOM NIESITENbHOCTH, KOJUIEKTUBHO CTPOHUTD AEHCTBUS MOEE JOCTHIKEHUIO: paclpenensiTh
POJH, ZOTOBAPUBATHCS, OOCY)KIATh MPOLIECC U PE3YJIBTAT COBMECTHON PabOTHI;

YMETh 0606H_IaTI> MHCHHA HCECKOJIBKHUX nmueﬁ, IpOABJIATE TOTOBHOCTH PYKOBOAUTBH, BBIIIOJHATH IMOPYYCHUA,
OJYUHATBECA,

TUIAHUPOBATh OPraHM3alMI0 COBMECTHOW palOOTHI, ONpENeNsTh CBOIO poib (C Y4E€TOM TPEANOYTEHHH H
BO3MOXKHOCTEH BCEX yHaCTHHUKOB B3aUMOACHCTBHS), paCpeeNsiTh 3aJa4i MEeX Ty YICHaMU KOMaH Ibl, y4aCTBOBATh
B IPYyINOBBIX (popMax paboTsl (00CyxkaeHHsI, 00MEH MHEHUSIMU, MO3TOBBIE IITYPMBI M HHBIE);

BBIITIOJIHATH CBOIO YaCTh pa6OTBI, AOCTUT'aTh KaUCCTBCHHOI'O PE3YyJIbTaTa IO CBOCMYHAIIPABJIICHUIO U KOOPAUHUPOBATH
CBOHU }.IeﬁCTBPIH C APpYIrMHU YJICHAMH KOMAH/IbI;

OLIGHMBATh KAa4EeCTBO CBOErO BKJIAJa B OOLIMH MPOLYKT IO KPUTEPHUSM, CAMOCTOSATENBHO C(HOPMYINPOBAHHBIM
YJaCTHUKaMH B3aMMOJICHCTBY; CPAaBHUBATD PE3YJIbTAThI C UCXOIHON 3a/1adell U BKJIaJ Ka)KJ0ro 4JeHa KOMaHAbI B
JOCTHXKEHUE PE3YNIbTATOB, Pa3eisiTh Chepy OTBETCTBEHHOCTH U MPOSIBIISTH TOTOBHOCTH K MIPEIOCTABICHHUIO OTYETa
nepes] Tpymnmno;



OBJIAJICTh CUCTEMOMN YHHBEPCAIbHBIX KOMMYHHKATUBHBIX JCHCTBUHN, KOTOpas oOecrieunBacT chOpMHPOBAHHOCTH
COLMAJILHBIX HABBIKOB M DMOLIMOHAILHOTO MHTEIUIEKTA IIKOJIBLHUKOB.

B coepe 061a0eHUs VHUBEPCATIbHBIMU VueOHbIMU pe2ynmUBHbIMU oelicmeusmu:
CaMoopraHu3anms:

BBIABIIATH HpO6J'IeMI)I I PpCHICHHUA B )KU3HCHHBIX U y‘-IC6HBIX CUTyalusX, UCIIOJIb3Ys OHOJIOTUYECKHE S3HaHUA,

OPHEHTHPOBATHCA B PA3IMUYHBIX MOAXOJAaX MPHUHATUS pelIeHUuH (MHIUBUAYaJIbHOE, IPUHATHE PEIeHUs B TpyIIIe,
MIPUHSTHE PELICHUHN TPYIIIOi);

CaMOCTOSTEIFHO COCTaBJISATh AJITOPUTM pPElIeHHs 3a4a4d (MU €ro YacTbh), BRIOMPATh CIIOCO0 pelIeHus y4eOHOi
OMONOTMUEeCKON 3aJjaull ¢ y4€TOM MMEIOIIMXCS PECYpCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
HpenIaracMble BApUAHThI PELICHUN;

COCTaBIIATh TUIAH JeHCTBUN (TUIaH peanu3aliid HAMEYCHHOI'O alTOPUTMa PEIICHHUA), KOPPEKTHPOBATH
MPEATIOKEHHBIH aNrOPUTM € Y4ETOM IONYYEHUS] HOBBIX OMOJOTMYECKUX 3HAHUN 00 M3ydyaeMOM OHOIOTHYEeCKOM
00BEKTE;

JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIB (pethaeKcus):

BJIAJIETh CII0CO0aMU CAaMOKOHTPOJISI, CAMOMOTHBAIMU U pe(IEKCHH;
JaBaTh aJIEKBATHYIO OLIEHKY CUTYalluH U Mpenjarath miaH e€ N3MEHEHNUS;

YYUTHIBATh KOHTEKCT M NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEIICHUH Y4eOHOH
OMOJTOTHYIECKON 3a/1a4H, aJallTHPOBATH PEIICHUE K MEHSIONTUMCST 00CTOSITENIECTBAM;

OOBSICHATD IPUYHHBI JOCTKEHHS (HETOCTIKEHHS) PE3YJIbTaTOB ACATEIHHOCTH, AaBaTh OIEHKY MPHOOPETEHHOMY
OIBITY, YMETh HAXOAUTh ITO3UTUBHOE BIIPOM30LIEAIIEH CUTYALNH;

BHOCHTh KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, H3MEHUBIIUXCS CHTYaIIHi,
YCTaHOBJIEHHBIX OIMINOOK, BOSHUKIIUX TPYIHOCTEH;

L4 OLCHMBATH COOTBETCTBUEC PE3YJIbTaTa LICIN U yCHOBI/IHM.aMOHI/IOHaJIBHHﬁ HWHTCIIJICKT

pa3nuyarth, HA3bIBATh M YIPABIATH COOCTBEHHBIMH OMOIHMSIMH M OMOIUSMU
ApyruXx;

BBISIBJISAITH U aHAJIM3UPOBATH TIPHYUHBI SMOITHIA;

CTaBHTh ce0sl HA MECTO JIPYTOro 4elioBeKa, TOHUMATh MOTUBEI H HAMEPEHUSIPYTOro;
PETyIMPOBATH CITOCOO BBHIPAXKEHUS IMOIIUH.

[IpunsTHE CEOS M IPYTUX;

OCO3HAHHO OTHOCHTBHCS K IPYrOMY YeJIOBEKY, ero MHEHHUIO;

MPHU3HABATH CBOE MPABO Ha ONMIMOKY U TaKoe e MPaBo JAPYroro;

OTKPBITOCTD ce0€ U IPYTHM;

0CO3HABaTh HEBO3MOXKHOCTh KOHTPOIUPOBATH BCE BOKPYT;

OBJIAJZICTh CHCTEMOI YHHBEPCAIBHBIX YYEOHBIX PEryJISATHBHBIX NEHCTBUH, KOTOpasoOecnednBaeT (OpMHpPOBAHHE
CMBICIIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS IO3WIHS JHMYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU
(ynpasiieHust co00#, CAMOANCIIUTUIAHEL, YCTOWYUBOTO TTOBEICHUS).

IIpenmeTHBIE pe3yJIbTATHI OCBOCHUS IPOrpaMMbIB TI03HABAaTENhHON (MHTEIIEKTYAIbHO) cdepe:

—  mpuoOpeTeHune OIbITA NCTIOJIB30BAHUS METOI0B OMOJIOrMUECKOM HAYKH C LIENbI0 N3yUEHUs OMOJIOTHYECKIX
00BEKTOB, SBJICHUH W IPOLIECCOB: HAOJIONEHHE, ONMCAHNE, MIPOBEICHUE HECIOXKHBIX OMOIOrMYECKUX OIBITOB U
9KCIEPUMEHTOB, B TOM YHCJIE C KCIIOJIb30BAHHEM AHAJOTOBBIX M IM(POBBIX OMONOrMYECKUX NPHUOOPOB MU
HHCTPYMEHTOB;

—  (QopMHpOBaHHE YMEHHsS WHTEIPHPOBATH OWOIOTMYECKHE 3HAHUS CO 3HAHUSAMH U3 JPYIHX Y4eOHBIX
npeaMeToB ((PU3NKHA, XUMUH, Teorpadun, HICTOPUH, OOIIIECTBO3HAHMS U T. 11.);

- q)OpMI/IPOBaHI/IC yMCHI/Iﬁ peuiaTtb y‘l€6HBI€ 3aga4dun OHOIIOrMYECKOr0 COACPIKAHUA, BBIABJIATH IMMPUYIUHHO-
CJICACTBCHHLIC CBA3HU, NPOBOAUTH KAYCCTBCHHLIC W KOJIUYCCTBCHHLIC PACUCTBI, [ACJIaTh BBIBOABI Ha OCHOBAHUH
MOJIYYCHHBIX PE3YJIbTATOB,

- (bOpMI/IPOBaHI/IC YMCHUA TIJIAaHUPOBATH y‘Ie6HO€ HUCCIICAOBAHUC WJIM IIPOCKTHYIO pa60Ty C Yy4ueTOM
IIOCTABIICHHOM Ocian: (1)OpMyJ'II/Ip0BaTB np06neMy, TUIOTC3Yy U CTaBUTb3aJda4r UCCIICIOBAHUA, BLI6I/IpaTI> aJICKBaTHO
IIOCTABIICHHOM e METO/bI, ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCICAOBAHUS U HpOCKTHOﬁ JACATCIIBHOCTH,

—  (QopMupoBaHHe HHTepeca K YriyOJIeHHIO OMOJOTMYECKHX 3HaHUH (MpeanpouibHas MOATOTOBKA M
npodeccuoHanbHas OpUeHTAIHs) U BBIOOPY OMOJIOTHHKaK MPO(UIBHOTO PEeAMeTa Ha CTYIIEHH CPEAHEro IMOJIHOTO
oOpazoBaHus st Oynyiield mpo)eCCHOHAIbHON AEITENbHOCTH, B 00JAacTH OWOJOTMH, MEOWLMHBI, SKOJOTHH,



MCHUXO0JIOIrK, BETEPpUHAPUH, CCIILCKOI'O XO3$II>'ICTBa;

—  BJIQJICHHC HABBIKAMHU Pa0OThI ¢ MH(OpMaIMel eCTeCTBEHHO-HAYYHOT'O COJEP)KaHUs, PEACTABICHHON B
pasHoii opme (B BUAE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM, TPaQUKOB, aUarpamm, Mojeled, U300paKeHU),
KPUTHYECKOTO aHaJIN3a UH(POPMAIIUU U OI[EHKH €€ JIOCTOBEPHOCTH;

—  yMeHHE WHTErPUPOBATh OMOIOTMYECKHE 3HAHUS CO 3HAHMAMH JPYTHUX YUeOHBIX MPEAMETOB; HHTEPEC K
yIIIyOJICHUI0 OMOJIOrMYECKUX 3HAHWM M BBIOOPY OMOJOTMM KakK MPO(GHIBHOTO MpPEAMETa Ha YPOBHE CPEIHEro
obrmiero oOpaszoBaHus Ui Oyayiied npodecCHOHAIbHOW MAEATELHOCTH B 007acTH OWOJOTHH, METUIUHBI,
9KOJIOTHH, BETEPUHAPHH, CEIILCKOTO XO35AHCTBA, MUIIECBOM MPOMBIIIJICHHOCTH, ICUXOJIOTUU, UCKYCCTBA, CIOPTA -
HUMETh YETKHE MPEACTABICHUS O MATEPUATHCTHUECKON CYIIHOCTH T€HOMOB KMBBIX OPTaHM3MOB U PETYISAINIO HX
paboThr;

—  3HaHHE OCHOBHBIX (PAKTOPOB OKPYIKAIOIICH Cpenbl, BIUSIOMIMX HA Pa3BUTHE M CYIIECTBOBAHUE YKUBBIX
OpraHU3MOB, aJanTauii K pakTopam OKpYyKarollei cpepl;

- 3HAaHHUEC OCHOBHBIX ITOAXOI0B 6I/IOTGXHOJIOFI/II/I, HCIIOJIb30BAaHHUA €€ I[OCTI/I)KeHI/II\/'I B COBpeMeHHOﬁ KHU3HU
YCJIOBCKaA, 0COOEHHOCTH UCITOJIL30BAHMS JKUBBIX OpPraHrn3MoOB JJId IPOMU3BOACTBCHHBIX HYX/ YC€JIOBCKA,

—  3HaHHWE OCHOBHBIX IIOJIXOJIOB CEJEKIMH U OHOTEXHOIIOTUH KYyJbTYPHBIX PaCTEHUH, XapaKTepHu30BaTh
TCHETHYECKH  MOTU(HUIIMPOBAHHBIE PACTEHHS, OINEPUPOBATH IOHATHSAMH, THOpUAM3AIMS, OTIJaliCHHAS
ruOpUIM3aIuns, HCKyCCTBEHHBIA 0TOOD, TeTepo3nc, TpaHchopMallns, MyTareHes, FreHeTH4eCcKoe PeJaKTHPOBAHUE;

—  TIOHUMaHHWE MOJIEKYJSIPHBIX MEXaHU3MOB pealii3alliy HacIeACTBEHHON HH(POPMAIIUU 1 YMEHHE CBOOOIHO
OIIEPHPOBATh OCHOBHBIMH IOHSITHAMH MOJIEKYJISIPHON OMOJIOTHH 1 €€ COBPEMEHHBIX HAIPaBIEHUI — T€HOMUKH,
METareHOMUKH, IPOTEOMUKH;

— 3HAaHWE OCHOBHBIX 3a00JI€BaHUU YEIOBEKa, MEXAHM3MOB MX Pa3BUTHS, CIIOCO0aX WX TUATHOCTHUKHA W
JICYEHUS;

—  (dopMmupoBaHWE YMEHHS WCIIONH30BATh TOHATHWHBIA ammapar W CHMBOJIMYCCKAN SI3BIK TEHETHKH,
IrpaMOTHOE TpPHMEHEHHE HAyJYHBIX TEPMHUHOB, IIOHITHH, TEOPHH, 3aKOHOB MJsi OOBSCHEHHS HaOII0ZaeMbIX
OMOIOrHYeCKIX OOBEKTOB, SBICHHH U ITPOIIECCOB, MTO3BOJISIONINX 3AT0KHATH PYHAAMEHT HAyYHOT'O MUPOBO33PEHUSL.
B 11eHHOCTHO-OpPHEHTALIMOHHOM cepe:

3HaHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJIEKYIISIPHONW OMOIOTHY TTO3BOJISIET YCIIENTHO PEIIaTh TaKKe
3M000HEBHBIE MPOOJIEMBbI, KaK OXpaHa OKPY)KalomeH Cpelpl, COXpaHEHHE 370POBbSI YENOBEKa, KOHTPOIb H
BOCCTaHOBJIEHUEIKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KMHBOTHBIE M PACTEHHUS MPUCTOCAOINBAIOTCH» (IBOJTIOLUOHHAS
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

MOP(OJIOTHIECKHUX U
(U3HOIOTHYCCKUX aIallTallHH.
[Touemy opraHu3Mbl HE
CTaHOBSTCSI OECKOHEYHO
OOJBIIUMU, MAJICHBKUMU,
BCESTHBIM.

Tembl OcHOBHOe coepxaHue JeATeIbHOCTD
MIKOJbHUKOB
1. M1 ucciienyem CBOJCTBA U CTPOCHHE KUBBIX HccnenoBarteabckue
JKHBbIE 00bHEKTHI OpraHu3MOB (CTpOEHUE KIETKH). | paboThl «Bce mu (CUHUIIBI,
(6 4) Bun, ocobs — opranusm kax Oenku, Oepesbl W T.J.)
earHas cucTemMa. AjanTamuu OJIMHAKOBBIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
TrOMEOCTa3a XKMBOTo opranu3ma. | [IpakTudeckas padbora
CrocoOpbl ero moiep KaHus. «CocraBisem KHHTY
OrpaHnyeHus PEKOPJIOB  pacTeHUH W

JKUBOTHBIX HAIICT'O Kpas».

2. Biiusinue

OKPY Kar1en
cpe/bl HA JKUBbIE
opranu3msli (12 u)

DaKTOPbI OKPYKAKOMIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIMSTHUE HA )KU3HEACSATEIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTHU
PHUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECCKUM
dakropam. [IpucrocobneHus K
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTD U CBET.

[IpakTrueckoe 3aHsITHE
«Bet u Termno» (Kyouku
JbJAa B3BECUTD, MOJI0KUTh
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«YTo pacTBOpsieTCA B
BOJIE» (3KCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe 3aHsATHE
«quddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PACTBOPOB MO
LBETKY».

[IpakTrueckoe 3aHsATHE
«JIen maBaeT B BoJie
(aiicObepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun




pacimpseTcs
(pa3pylieHue KaMHs
(mouBO0OOpa3oBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHsATHE
«IIly6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
MaTepHall, B3BECUTh).
IIpakTrueckoe 3aHATHE
«ITurmeHThI» (MOXKHO
pa3zenanTh Ha BaTMaHe
KpacuTeIH U3
bomacTepoBy.
[IpakTuueckoe 3aHaTue
«Kax ®UBOTHBIE IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
paboTthel «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUAX» (Ha JJOCTYITHOM

Marepuasie).
3. B3aumoneiictBus | buotnueckue hakTopsl. HccnenoBarenbckas
JKMBBIX OPraHU3MoOB | 3aKOHOMEPHOCTHU Pa3BUTUS pabota «HabmroneHus 3a
(4 v) MEXBUIOBBIX B3aHUMOOTHOIICHUSAMU
B3aUMOOTHOILICHHIA. KUBOTHBIX MPU

KoaBomtonus (XUIIHUK-KEPTBA;
Mapa3uT-X03sI1MH) DBOITIOLMS
CTpaTeruii JOOBIBAHUSI TTUIITH.
ConnainsHOoCcTh. Bunbi-
BCesIeHIbI. [lepeuens pacTeHunii-
BpPEIIUTEIECH.

JTOOBIBAaHUHU ITHIIA
(KOpMYIIKH ISl TITHLL, JJIsT
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbI».
HccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
BUOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. Yes10BeK B KM3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PaKTOpHI.
[IpaBaa nu, yTO NEPBOOBITHBIE
JIOAM SKUIIA B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
IpUPYYEHHE KUBOTHBIX U
pacteHuil. 3aueM cracathb
BBIMUPAIOIINE BUABI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
uXx aukue npeaku. [louemy
BaYKHO MX COXPaHSTh.
Pa3Hoo0Opa3ue KynbTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKH Poccun u Mupa.

[TpakTuueckas padbora
«Pa3znoobpasue
KyJbTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
HccenenoBarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceJIeHHOM
IIYHKTE».
OKCKypcHst/paKTHYECKast
pabota «OOIIT B Bamem
pEeTHOHE — YHUKAIbHBIC
OOBEKTHI IPUPOIBIY.

5. Dkogornueckue
Huu (6 4)

buocdepa — oqHa U3
BOKHEUIINX 000JI0YEK 3eMJIH.
UTo Takoe «3KOJOTUYECKUE
HUIIIK» U KaK OHU
dbopmupyrorcs? @opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
co00II1ecTBa ¥ UX THIIHI.
Pa3ButHne u cMeHbI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUIECKHUE
HUIIN BOKPYT T€Os —
onucanue GpaxkTopon
OKpY’Karolen Cpeabl».
HccnenoBarenbckue
paboTHI
«DeHoIorn4YecKue
HaAOJIIOICHUSY.

Monyib «OcHOBBI pacTeHHEBOACTBA» /-8 Kiaacchl (68 yacoB)

Tembl

OcHOBHOE cofepxaHue

JesiTeIbHOCTDH
IIKOJbHUKOB

Tema 1. BBenenue B
PAaCTeHHEBOACTBO
2 q)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpALlBAHUS PACTECHHM.
Uctopus pazsutus
arpOXHUMHUYECKUX 3HAHUU
(pabdotet M.B. JlomonocoBa, 1O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. KocteiueBa, JI.H.

[IpakTuueckas pabota
«bouka JInbuxa.




[IpstHuIIHMKOBA U Ap.).

Tema 2.
ArpoTeXHUYeCKHH
IKCrepuMeHT (6 4)

[IpaBuiia noCTaHOBKH
arpO’KCIEPUMEHTOB.
ITocTanoBKa DKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TemBbl,
COCTaBJIEHUE TUIIOTE3bI, LETU U
3a/1a4 SKCIEPUMEHTA I10
BBIpAIlMBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOM Cpere.
KonTtponu, noBTOpHOCTH,
IPOBEAECHUE DKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
O1uieHka pe3ynbTaToB
AKCHEPUMEHTA.

OcBoO€HME TEXHOJIOTUH
KPYTJIOTOIMYHOTO BhIpALIMBAHUS
cajaToOB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccenenoBarenbekas
pabora «DaKkTopkl,
BJIUSIOLIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB ).
[TpakTuueckas pabora
«COO0p yCTaHOBKH JIs1
BBIpAIIMBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. Poas
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PACTCHU I
(20 u)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATHOHBI,
ANEKTPONPOBOIHOCTh U pH
pactBopa. Posib XumMuueckux
3JIEMEHTOB B IUTAHUU PACTEHUM.
[TonyueHne nuTaTENbHBIX
BEILECTB PACTCHUSIMHU.

Y noOpeHnusi: opraHu4ecKue,
MUHEpAaJbHBIE,
MUKpOoOHonornueckue. TUIsl
MATaHUs pacTeHul. Bo3aymHoe
U MUHEpalibHOE (KOPHEBOE)
MUTaHUE pacTeHui. TpaHncnopt
MUTATEIbHBIX BEIIECTB
paCTEHHI: BOCXOIAIINHN 1
HUCXOJAIINMN TOK. Baxknenmue
KalniHbIe, pocdopHbIe U
a30THBIC YIOOPEHMS, HX
cBoiicTBa. [IpocTeie u clloKHBIE
yIOOpEHUSI.

Poct u pazButue pacrenui:
ATarbl OHTOreHe3a, (PaKTOpHI,
BIIASIOIIME HA POCT PACTEHUI:
CBET, I'yCTOTa MOCAJI0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[TpakTuyeckas pabora
«CxeMbl MUTATENbHBIX
pacTBOpoB. Pacuet 103
yaoOpeHui 1is
MATATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBaHus
yI00pEeHU»
[IpakTraeckas paboTa
«IIutanue pacTeHuu:
TEXHOJIOTUs
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HbIX KYJIbTYP».
[IpakTrueckas pabota
«MOHUTOPUHT
MUHEPAJIBbHOTO MUTAHUS
PaCTEHHI».
[IpakTrueckas pabota
«PacturenpHas
JTINarHOCTUKA.
HccnenoBarenbckas
pabota «O1ieHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTteHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUMU.
@opmBI a30Ta U UX
peBpalicHue B MOYBe.
Uctounuku dpocdopa nis
pacteHus. 3Ha4eHUe
docdhopconepxkanux
COEMHEHUN B KieTke. Posb
MAKpPOIPrUUE€CKUX COCTMHEHUN
dbocdopa B sHEpreTHIECKOM
oOMmeHe.

Brnustnue kanust Ha ¢pusndeckue
CBOMCTBa MPOTOIIA3MbI, HA
dbepMeHTHI yTIeBOIOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U 1.
Ponb xanus B moanepkaHuu
MOHHOTO OajaHca B TKaHAX, B
poleccax caMOperysuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIIETOYHOU
CTEHKH, NOJIJIEPHKAHUN
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTa0oIM3Me paCTCHUI.
Marnuii B cocTaBe XJiopoduuia,
CXOJICTBO XJIopoduiIa U
reMorjio0nHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero oOCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHNU
KJIETKH, Y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIUAX
MHUKpPO3IEMEHTBL.
[Ipencrasnenus o poiu
MUKPO3JIEMEHTOB B
MeTa0oIM3Me paCTCHHI.
Oco0eHHOCTH TOCTYTICHUS
MUKPO3JIEMEHTOB B PACTECHHSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYNH
NaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «O1eHKa BIUSIHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHUMU
(cocTaBieHue pa3IMYHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTAaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
ITMUTaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammura
pacrenuii (4 4)

ITonsaTHE O perynaTopax pocra
pacteHuii. CTUMYIIATOPHI pOCTa
— (UTOrOpPMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
NHruduTopsl pocTa pacTCHHIA:
1. mpuponnsie (abcru3zoBas
KHUCJIOTa U HEKOTOPHIE
(dbeHoIbHBIE BEleCTBa
(MKymMapoBasi, KOpUJHas,
CaJIUIUJIOBAsT KUCIIOTHI).

2. CHHTETHYECKHE
(MOpdaKTHHBI, peTapAaHTHI,
nedONMaHTHI, JTICCUKAHTBI,
repOoutnpr). PUTOMOHUTOPUHT
Y OIICHKA COCTOSTHUS PaCTCHHIA.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHH OT
BpEeIUTENCH: OCHOBBI
ouomeTo/ia.

[TpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CHI0COOBI MOHUTOPHHTA».

HccnenoBarenbckast
paboTta «Bnusiaue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAJUAX, B pa3HbIX
YCJIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[TpakTuueckas pabora
«HCcekTapuu: mpaBuia u
YCJIOBHUS pa3BeleHUS
HOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
NMOYBEHHAS
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpallMBAHUU
pacTeHmuii.
duznosorusa
pactennii (8 1)

Bonnas, necyanasi 1 mouBeHHas
KYJBbTYpbI, UX IPUMECHEHUE B
BBIPAIIIMBAHUMN PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTeOJie pacTeHU.

Bonsblil pe:xuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BIIUSIONINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsiliig UCTIAPEHUS BJIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHuil. TeMHoBas u
cBeroBas (ha3el PoTOCUHTESA.
3HaveHue HOTOCHHTE3A IS
KUBBIX OPraHu3MoB. PaKTOPHI
pocTa paCTeHUM: BO3AYX U
aspanus. [logzeMHoe npIxaHue
pacTeHHUii: COCTaB MOUYBEHHOTO
BO3/1yXa, ra3oo0meH. ['a3000MeH

[IpakTraeckas paboTa
«KopHeBoe naBiieHUEY.
[IpakTraeckas paboTa
«IIpuroroBnenne
npenapara yCThbHI]
METOJOM CJICTIKa».
HccnenoBarenbekue
paboTsl «Brnusane
YCIOBUM COEPKAHUSA
pPacTeHU HA KOJIUYECTBO
YCTBUID.

[IpakTrueckas pabota
«DyHKIHOHATbHAS
JIMAarHOCTHKA PAaCTCHUU MO
aKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopoduinna A u b,
OLICHKA




npu 0eCrIOYBEHHOM
BBIPAILMBAHUH.

(hOTOCUHTETUYECKOM
AKTUBHOCTHU PACTEHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2 u Oo.
JIpIxaHue pacTeHUuN».
[TpakTuueckas pabora
«/IpIXaHUEe pacTEHUM:
OllIeHKa MHTCHCUBHOCTH
JIBIXaHHUS PACTCHUN U
TUTOJIOBY.
HccnenoBarenbckue
pabotbl «BnusHue
crioco0a BeIpaluBaHuUs
(cocTaBa mUTATEIBHOM
CMECH, CXeMbI BHECCHHS)
Ha POCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI.

Tema 6.
KyasTypHBIC
pacTeHmusl.
CoBpeMeHHbIE

ACMEKTHI CeIeKINH
(20 u)

Kak denoBek cTan UCIoiab30BaTh
pactenus? CBsi3b pa3BUTHS
MBUJIN3AIMN YEJIOBEKA U
OJIOMaIlTHUBAHUS PACTECHUIA.
JlomecTukarus.
HacnenctBeHHOCTD U
U3MEHUYUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTs. Buabl
U3MEHUYUBOCTD.

['en —maTepuanbHbII HOCUTENb
HACJICICTBEHHOCTH U
n3MeHUYUBOCTU. HyKIenHOBBIE
KHucoThl. Jlokanmu3amus
F€HEeTUYECKOro MaTepuasia B
KJIETKE. JleleHne KIEeToK.
Pernukanus JIHK. OcHoBHast

JI0OTMa MOJIEKYJISIpPHOM OMOJIOTHH.

Tpanckpunuus. TpaHcasnus.
MyTtanumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reH0aHk? 3aueM COXpaHsITh
T€HETUYECKHUE PECYPCHI
pactenuii? OCHOBHBIE CLIOCOOBI

Juckyccus
«JlomecTukanus, Bce JIu
pacTeHus U )KUBOTHEIE,
KOTOpBIE KUBYT PSIZIOM C
YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MoO3KHO 1 cUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas paboTa
«MoaudukanronHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKK C OJTHOTO
JIEpEBA)».

[IpakTrueckas pabota
«I'eH — HHCTpYKUHUS 1O
cOopke KJIeTkH (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTuueckas pabota
«MyrTanus Ha OyTepOpoe
(J1r060#1 00BEKT U3
npeablylieil padoTsl, rae
M3MEHEHUE UHCTPYKIIUU
MpUBEJET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




COXpaHEHUS TEHETUYECKUX
pecypcoB pacTeHuit (ex situ u in
situ).

3nauenue padot H.W. BaBunosa.

3aKOH TOMOJIOTUYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUS
KyJbTYpHBIX pacTenui H.U.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIHH.
I'u6punuzanus. opmer otdopa.
OcCHOBHbIE HaNpaBJICHUS
CEJIEKLIMU: YIy4IICHUE
YPOXKaWHOCTU, YCTONYHUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

Ectb nu xxu3up B mpobOupke?
buorexHonorus KyibTypHBIX
pacTeHUM.

Kak uenoBek Moxet
MOAU(GUIIMPOBATH PACTCHUS ?
I'eneTnyeckoe peaakTUpOBaHUE.
CoBpeMeHHbIE TOAXOIbI U
JNOCTHKEHUSI TEHETUYECKOT 0
pENAKTHPOBAHUS PACTEHUM.

[TpakTuueckas padbora o
rpynmnaMm «OTKyna Ha
HaIIMX CTOJIax
(GPYKTHI/OBOIIN/3TTAKH.
[TpakTuueckas pabora
«BripamuBaem ropox. Kax
MPOBECTH CKpPEILIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BsipaniuBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJIB30BAThHCS
pe3ysibTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUUISL pacCTEHUH).
[TpakTuueckas pabora
«["eHOMHBIEC HOYKHHUIIBI

(MomenupoBaHue PabOTHI
cucreMbl CRISP-Cas)».

Tema 7.
PacTturennHas

npoaykuus (8 u)

HanzemHble u noa3eMHble
opranbl pactenuii. [Tober u
BUJIOM3MEHEHHBIN I100ET
pactenuii. CriocoOsbI
Pa3MHOXKEHUS PACTECHUM.
[TonsTHe 0 kKauecTBE NPOAYKTOB
nutanus. [Ipo6remsr
KOHKYPEHIIMM OT€UYE€CTBEHHBIX
IPOJIYKTOB MMUTAHUS C
uMIopTHeIMU. Jloructrka
JIOCTaBKH U CPENICTBA
COXpaHEHHUS TPOIYKTOB
MUTAHUA.

Mukpo3eneHsb: MoJe3HOCTh U
TEXHOJIOTUSI.

XUMUYECKUNA aHAIIN3
npoayKiuu. OCHOBBI
CIIeKTPOhOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[IpakTrueckas paboTa
«IIpenenbHo M10MyCTUMBIE
koHreHntpauuu (I11K) u
METOJIbl KOHTPOJIS
0e30macHOCTH
PaCTUTENBHBIX TPOTYKTOB
MUTAHUS.
HccnenoBarenbekas
pabora «O1eHKa KauecTBa
BBIPAIICHHOMN
MUKpo3eJeHn» (JTn00
CBOSI, TMOO U3 Mara3uHa).
[IpakTrueckas pabota
«MeTobl OILIEHKHU
Ka4ueCTBA PACTUTEIBHOU
MPOAYKIMU: XpAHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTBY
(Mo 1ocTynmHOMY
000pyI0BaHHUIO).
HccnenoBarenbckas




pabota «OnpeneneHue
BuTamMuHa C MeToaoM
0o0paTHOro TUTPOBAHUS B
TJI0JIaX Ha PA3HOM CPOKE
(coco0e) XpaHEeHUS».

Monyan «bruorexHosorus» 7-8 kiaccel (68 yacoB)

Tembl

OcHoBHoOE coep:KaHue

JlesiTeILHOCTD
IKOJbHUKOB

Tema 1.
Bbuorexnosiorus
4 9)

[TonsiTue OuoTEeXHONIOTHHU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO MEePe]
XUMHYECKUM CUHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTHHU:
IIPOMBIIIIICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHU
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

Coipbe 115t OMOCHHTE3a U OLIEHKA
€ro OMOJIOTMYECKON IIEHHOCTH.
OcHOBHBIE HCTOYHUKHU YTIIEPO/Ia,
aszora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHHKOB
CBIpbs (BKJIFOYAsi BOTIPOCHI €TI0
peaBapUTEIHLHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIie BKIIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMEHTHI yIPaBICHUS U
ONTUMM3AIIY TIPOIIECCOB
OouocunTe3a. Metozb
ONTUMM3AIAY TUTATEIBHBIX CPE]I.

[TpakTuueckas pabora
«IIpumepsl
MPUMCHCHUS
OMOJIOTMYECKHUX
00BEKTOB B TBOCH
KUA3HI.

Tema 2.
MuxkpoOuoJiorust
(12 9)

[TonoxeHnne npokapuoTOB B
CHUCTEME OPraHUYEeCKOro MUpA.
CrpoeHnune O0akTepHaIbHON KIETKH.
Knaccudukanus 6akrepuii.
Mopdonorus 6akrepuii. [IpocTeie
Y CJIOKHBIC METOJIbl OKPAIIMBAHUS
Oakrepuii. ®uznonorus OaKTepuit:
MUTaHUE, IBIXaHHE, POCT U
pPa3sMHOXKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPeMODUITBHOCTb,
OCOOECHHOCTU CTPOEHUS KIIETKH).

[IpakTuKa.
JlabopatopHas pabota
«DuKCUpOBaHHbBIE
npenapaTsl OakTepHil.
Omnpenenenue Gopmbl
MPEAJIOKEHHBIX
KYJbTYD
MUKPOOPTaHU3MOB,
WCTIOJIb3YS POCTOM
METOJ OKPaCKH».
JlaGoparopnas pabota
«OnpeneneHue Tuma




MOJIOYHOKHCIIOE ¥ CHUPTOBOE
opoxenue. DoToTpopHbIE U
XeMOTpO(HBIE OAKTEPUU.
Kunernueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAIbHAS. MOAEIb POCTA.
Kuneruka rubdenu
MUKPOOPTaHU3MOB.

[laTorennsie 6akTepun. YyMHas
najoyka ¥ YepHasi CMEpTh,
00TyIU3M, CTOJOHSIK, TYOEpKYyJIes.
UcTtopus 60pb0OsI ¢
OakTepruaTbHBIMU UH(PEKITUIMH.
Boiina 6eckoHe4yHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl IeUCTBUN
aHTUOMOTUKOB. MeXKIIeTOuHas
KOMMYHUKalus 0akrepuid. HyBCTBO
KBOpyMa.

[Tpumenenue 6axTepuii
yenoBekoM. Kunetnueckoe
onucaHre OMOCUHTE3a IPOIYKTOB
MUKpOOpranu3zMamu. bakrepuu,
KOTOpbIE MOT'YT pa3jararb
IJIACTHK.

MukpoopranusmMsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconranuu
pacTeHuil ¢ MUKPOOpPTaHU3MaMu

KJIETOYHOU CTEHKH
METOIOM OKpallIMBaHUS
no ['pamy» (mipu
HaJIU4YUU PEaKTHUBOB).
JlaGopartopnas pabota
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaToB
MOJIOYHOKHCIIBIX
OaKkTepuii».
JlaGopartopnas pabota
«IToceB cMmbIBa € pyK Ha
yaku [letpny.
JlaGopartopnas pabota
«Bplgenenue yncTomn
KYJbTYpPbl OaKTEPHIA.
Merton pa3BeieHHI.
MeTo UCTOIIAIOIIETO
ITpUXay.
JlaGopartopnas pabota
«Mopdomoruueckas
XapaKTepUCTHUKa
BBIJIEJICHHON YHUCTOU
KYJIbTYPBI:
XapaKTepUCTHUKa
KOJIOHUH, hopma
OakTepuit, TUII
KJIETOYHOU CTCHKH.
JlaGoparopnas pabora
«CpaBHEHHE pocTa
MHUKPOOPTaHU3MOB Ha
yaiike 0e3 u ¢
n00aBIIeHUS
AHTUOMOTUKOBY.
HccnenoBarenbekas
pabota «Ilouck
MUKPOOPTaHU3MOB
00J1a1ar0IINX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbekas
pabota «Bpinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aAKTUBHOCTH.
HccnenoBarenbckas
pabota «Bsinenenue
OakTepuil MOJIE3HBIX
JUI PACTCHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHusMbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rPUOBI,
AP OKAKH,
Bogopocn) (12 )

[InecHeBbie TpUOBI MPOAYIICHTHI
OMOJIOTMYECKU aKTUBHBIX BEILIECTB
OO6m1as xapakTepUCTUKA IPOXKIKEH
caxapomurueToB. Mctopus
UCIIOJIb30BaHUS JPOXKIKEH B
TPaAUIIMOHHON OMOTEXHOIOTHUH.
TexHomornu BUHOAETUS U
XJIe00IIeUeCHUS,
CIIeUATIM3UPOBAHHBIE PACHI
npoxckeit. MeTabosu3M ApoxsKen.
Peaxniust cnupToBOrO OpOXKEHUS.
[TonyueHnune BTOpUYHBIX
MEeTa0O0JMTOR B APOXKKaX. J(poxoku
KaK TIPOJIYIIEHTHl OMOTOILIUB.
[TomyueHue meneBpIX OEIKOB B
IPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MI0JIOBOTO PA3MHOXKEHUS Y
IPOKIKEN, 3HAUCHUE U3YUEHUS
MHUTO32 U IUTOKUHE3A JJIA
ONTUMU3AIMU TTPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
HITAMMOB, TIOHUMAaHHS TPUYHH
MATOTE€HHOCTH JPOXOKEH U TprUOOB,
MIOMCKA MUIIICHEH (YHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT JUTsl MPOU3BOJICTBA OelKa U
yIieBoJI0B. bruoTtexHonornueckue
METObl OYUCTKH TBEPABIX,
KUJKUX OTXOJIOB ¥ Ta3000pa3HBIX
OTXOJIOB MPOM3BOACTB. CTOUHBIC
BOAbl. CXEMBbI OUUCTKH.
buodunbrpsl, a3poTeHKH,
METaHTEHKHU, OKCUTCHKHU.
AKTHUBHBINA W U BXOJSIIINAE B HETO
MUKpOoOpranu3Mbl. Mcronbs3oBaHue
BOJIOPOCJIEN B OUHCTKE CTOYHBIX
BOJI.

JlaGopartopnas pabota
«Iloncuet kieTok
IPOXOKEN B KaMepe
I'opsieBar.
JlaGopartopnas pabota
«O0HapyxeHue
MPOJIYKTOB CLIUPTOBOTO
OpOXKEeHUS: STUIIOBOTO
CIUPTa U YIJIEKUCIIOTO
razay.

JlaGopartopnas pabota
«Habnronenue
Pa3MHOXKEHHUS
JIPOKIKEBBIX KIIETOKY.
[TpakTuyeckas pabora
«ITonyuyenue TBOpoOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[IpakTuueckas pabora
«OcHOBHEBIE BUBI KBaca
U UX XapaKTEPUCTUKAY
«Ipoxxu
MOJIOYHOKHCIIBIE
OakTepuw,
MpPUMEHSIEMBIE JIJIS
MIPOM3BOJICTBA KBACAY.
[IpakTrueckas pabota
«CpaBHUTENbHBIN
aHaJIU3 Pa3BUTHUSA
JPOKIKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSX.
[IpakTrueckas pabota
«MeToabl OLIEHKHU
CBONCTB
xJieOOTMeKapHbIX
JIPOMKIKEH.
Oco0OeHHOoCTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN».
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUUYECKUX
(hakTOpOB HAa KAYECTBO
OMOTEXHOJIOTUYECKOM
POIYKITUH (KBac,
kedup, CoIp, XJ1e0 u
TIp.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUX
(hakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
nHpopmanus (8 4)

HacnenctBeHHOCTE U
W3MEHUYHUBOCTh — OCHOBHBEIC
CBOICTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
M3MEHUYHUBOCTb.

['en —martepuaabHbIN HOCUTEIb
HACJIEJICTBEHHOCTH 1
n3MeHUYUBOCTU. HykienHoBbIE
KHUCIOTHI. JIokanu3anus
F€HEeTUYECKOro Marepuaa B
KJIeTKe. JleJleHne KIEeTOoK.
Pennukamus JIHK. OcHoBHas
JIOTMa MOJICKYJISPHON OHMOJIOTHH.
Tpanckpunuus. TpaHcaanus.
MyTtanumu.

[TpakTuyeckas pabora
«MoaudukanronHas
U3MEHUYUBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JIepeBa)».
[IpakTuyeckas pabora
«['en — uHCTPYKIUS TIO
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTraeckas paboTa
«MyTanus Ha
Oyrepopose (moboit
O0OBEKT U3 MpeabIAyLIen
paboThI, T N3MEHEHHE
WHCTPYKIIMN TPUBEIET
K HM3MEHEHUIO
BHEITHETO BHJIA

00BEKTA)».
Tema S. [TomoxxeHnre BUPYCOB B CUCTEME [TpocmoTp
Bupycosorust (6 4) | oprannueckoro mupa. CTpykTypa U | JOKYMEHTaIbHOTO
XUMHUYECKHM COCTaB BUPYCOB. ¢dbunbMa o BUpycax.
Knaccudukanus Bupycos. [IpakTrueckas padora.

Penponykuusa BupycoB. Bupycer -
BO30yuTENN NMH(DEKIIMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

«Meron pa3BeIeHUIN».
[IpakTrueckas padoTa.
«TutpoBanue
O0akteprnodarony.




CBOWCTBA, IPUMEHEHUE.
buonoruueckue MeTo 161 60PHOBI C
BUPYCAMH.

Tema 6. 'ennast

OCHOBBI TEHHON UHKEHEPUH.

[TpakTuueckas padbora

HHKCHEPHS U Bekropa. Cnennduueckue «OHIOOHYKJIEA3bI
OMOTEeXHOJI0T U dbepmeHThl OaKkTepuil. pecTpukiuu (pabora ¢
8 v) buorexHonornu npoayKuuu HYKJICOTUIHBIMU
0eJIKOB B OaKTepUaIbHbIX MOCJIEIOBATENBHOCTAMHU
KyJbTypax. JIocTH)KeHUss TeHHOU Ha Oymare)».
UHXKEHEPUU U OMOTEXHOJIOTHH. [TpakTuueckas pabora
CRISPR/Cas — cuctema «['eHHBIC HOYKHHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaxtepuit u apxeir. [MO. MeToasl | (MOAenIUpOBaHUE HA
nosyuenus I'MO. oymare)y.
Urpa-guckycceus:
«Bparpai rpast Ha
coznanue ' MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Bbuorexnonorum B JIOMAIIIHUX >KUBOTHBIX; «JlomecTukanus, Bce i1
’KUBOTHOBO/ICTBE COBpPEMEHHBIE IKCIIEPUMEHTHI 110 pacTeHus ¥ )KUBOTHBIE,
8 u) JIOMECTUKALIUU )KUBOTHBIX KOTOPBIE KUBYT PsAJIOM
(7TMcuna, HOpKa U Ap. — C UEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOH IIKOJIbI OJIOMAIIHUBAOTCA?
akazemuka bensesa). MOo’KHO 11 cUuTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIUIAHTALIUS | OJIOMAIIHEHHBIM
SMOPUOHOB, XUMEPHBIE )KUBOTHBIE, | KUBOTHBIM?».
KJIOHHPOBAHHUE. [TpakTnueckas padota
OcHOBHbIE 00JI€3HU KUBOTHBIX U «MeTonuka
POJIb MATOT€HHBIX KJIOHUPOBAHMUSI
MHUKPOOPraHU3MOB U Mapa3uToB B | (MOJAEIMPOBAHKE HA
pa3BUTHHU 3a00JICBaHUH JOMAITHUX | Oymare).
KUBOTHBIX U1 OCHOBHBIX M€pax [TpakTuueckas padbora
O0pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTaBieHue paluroHa
MHUKPOCUMOHOHTOB B OpraHU3Me NUTaHUS )KUBOTHOIO,
*KUBOTHBIX. [lonoxxutensHoe 1 pacyeTr pacxoA0B Ha
no0o4yHOe (OTPHUIATETHHOE) COJIEPKAHHEY.
BO3€MCTBMM aHTUOMOTHKOB Ha HccnenoBarenbsckas
OpraHu3M B XOJI€ JICUCHUS pabota «OrneHka
KUBOTHBIX; LEJIH U 3a7a41 KayecTBa MOJIOYHOM
BeTeprUHapuu. bruorexHonorus IPOTYKLUN.
KOPMOBBIX NPENapaToB.
Tema 8. OCHOBHBIE METO/IBI CEJICKLIH. [IpakTuueckas pabota

buorexHosioruu B
PaCTCHHCBOACTBE

I'ubpuauzanus. @opmel oTdOOpa.
OCHOBHBIE HaIPABJICHUS

«BpIpanBaeM ropox.
Kak nposectu




(10 )

CEJIEKLIMM: YIIyUIIECHUE
YPOKAWHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0UOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/BI CEJIEKIIUN U
OMOTEXHOJOTUH KYJIBTYPHBIX
pactenuii, [ ubpunuzamnus,
oTJajgeHHas THOpuAn3anus,
UCKYCCTBEHHBIN OTOOP, T€TEPO3HC,
TpaHcpopMalus, MyTareHes,
TreHEeTHYECKOEe PETAKTUPOBAHNUE).
Hcropus cenekuuu B Poccun n
MHUpPE, UCTOPUS Pa3BUTHUA
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOAU(GUIIMPOBATH PACTCHUS ?
I'enHas unxxenepus pacreHuit: Urto
TaKO€ F€HETUYECKasi NHKEHEPUS
pactenuil. TpaHCTE€HHBIE pACTCHUS.
Mertonp! nonydenus. O6pa3zoBaHue
OIyXOJIEM Y PACTEHUI.
ArpobakTepuanbHas
Tpanchopmanus: Ti-TIa3MuIb.
I'enst T-JIHK. MonekynsapHo-
T€HETUYECKUE MEXAHU3MBI
TpancpopMmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbIE
NOAXOAbI U TOCTUKEHHUS
TE€HETUYECKOT0 PEJaKTUPOBAHUS
pacTeHuM.

EcTh 51 %u3Hb B IpoOupke?
buotexHon0TUs KyIBTYpPHBIX
pacTeHuM.

CKpEIUBAaHUE Y
ropoxar.
[TpakTuueckas padbora
«["eHOMHBIEC HOKHUIIBI
(MozenupoBaHUE
paboTHI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabora «BsipamuBanue
pacTeHuil B mpoOupKe»
(MOXHO
BOCTIOJTH30BATHCS
pe3yabTaTaMu
TPEIBITYIINX
OKCMIEPUMEHTOB T10
COCTaBJICHUIO
MUTATEIBHBIX
pPacTBOPOB TSI
pacTeHuii).

Monyab «Moseky/JisipHbie 0CHOBbI GU3H0JI0THH U (hapmMakoaorum» 9 Kiace

(68 yacoB)
Tembl OcHoBHOE coaep:kaHue e TeIbHOCTD
IIKOJbHUKOB

Tema 1. BBenenue. buorennsie sneMeHThl: | MccnenoBaTenbckas

dusuoaornueckasi | opranorensl: O, C, N, H. pabota

xumus (20 v) AxTuBHBIE (POpPMBI KHCTTOpOaa, X | «KonmumduecTBeHHAS
MOJIYYEHHE, HEUTpaIu3arus. OIICHKA COJICPKAHUS
Makpo03JIeMEHTBI: IPOLICHT MUKPOIJIEMEHTOB HJIN




COJIep>KaHMs B OpraHU3Me,
BBITIOJIHsIEMast (PyHKIIHS,
CoJIep>KaHKEe B IPOJIYKTaX MUTAHMUS.
Ca2+ - cBa3pIBaroNIe OCIKH,
JETIOHUPOBAHUE KaJIbIHU,
peryJsiiusi ypoBHSI Kaablusl B
Opra"usme: TOpMOHBI TO4YeK. Mg —
CTpoeHHe xjopoduuia, ero
aKTUBALIUSI COJIHEUHOMN SHEPTHeHl.
MUKpPOIJIEMEHTHI: B KAKUX
MOJIEKYJIaX coaepKaTcs,
BBITIOJIHsIEMast (PyHKIIHS,
CoJIep>KaHKEe B TIPOJIYKTaX MUTAHMUS.
[TocnencTBus nepeno3upoBKU
MUKpodIeMeHTamu. Fe —
yCBaMBaEMBbIE TUTIBI COCTMHEHUN
*enesa. ['eMornporenHsl,
reMOIIMaHUH, IUTOXPOMBL. Cu —
YCBOEHHUE U TPAHCIIOPT ME/IH.
benku, conepxaniyie Meib.
[Tatosmornyeckue CUHAPOMBI
Menke 1 BunbcoHna, cBsi3aHHBIE C
MeTabO0IM3MOM MEJIH.

TOKCHUYHBIE PJIEMEHTHI
[lepnoguueckoit CUCTEMBI IS
opranusma. BimsHue HeocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBbI.

XKupsl. 3aboneBanus yenoBeka,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHa.
JucnunuaeMun.

VriaeBoasl. 3a001eBaHMs YeJIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
yrieBojiHoro ooMeHna. CaxapHbId
nHra0eT.

benku. Ctpoenue. 3aboneBanus
YeJIOBEKa, CBSI3aHHBIC C
HapyLIEHUsIMU OEJTKOBOT0 OOMEHA.
OyHKIMK 0enKoB. @EpMEHTHI.
Mexanusm aenctBus. Kimaccsl
(hepMEHTATUBHBIX PEAKITUH.
KodepmeHnTsi.

BuTtamuHbl ;KupopacTBOPUMBIE,
BoJIOpacTBopumbIe. [IpeBpaiienue

BUTAMHUHOB B ITHILEBBIX
IPOIYKTAX).
IIpakTuueckoe 3aHATHE
«KayecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD.
IIpakTrueckoe 3aHsATHE
«JeHaTypauus 0eaKoB»
[IpakTrueckoe 3aHsITHE
«M3yyeHne akTUBHOCTH
aMuJIasb».
[IpakTrueckoe 3aHsITHE
«/nanu3 (kaeTouka
Tpayoe)».




BUTAMUHOB B aKTHUBHBIE (POPMBI
KO(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. [ mukonus. Luki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKHUCIEHUE KUPHBIX
kucnot. Katabonuzm
aMHUHOKHUCIIOT. [ TIFOKOHEOreHes.
CuHte3 yrieBoJi0B, OEJIKOB,
XKUpoB. MeTabonuTuiyeckue
3a0oneBanus. [IpakTuueckoe
3aHATHUE: «PELICHUE 3a/1a4 Ha
SHEPreTUYecKuii 0OMeH»

Krnerka. [TonsiTue MeMOpaHsbi.
OyHkIMu MeMOpaH. Buabt
TpPaHCIIOpTa B KIIETKY.
MeMOpaHHbIe OpTaHOUIbI.
3a0oseBaHus CBs3aHHbBIE C
HapylIeHneM paboTbl MeMOpaHHBIX
opraHesui, 60J€3HU HaKOTLICHUSI.
THUnbl KOHTAKTOB MEXIY KIETKAMMU.
3HauEeHUE MEKKIIETOYHOM
KOMMYHHKALHUH JI1 3J0POBbSI
OpraHu3Ma.

SAnpo. YpoBHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbie
OpraHOUJbI.

Tema 2.
MouekyJisipHast
ouoJiorusi (20 4)

OCHOBHBIE BE€XU Pa3BUTHUS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoOBBIE KUCIIOTHL.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Matpuunbie cCuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[IpuHUHUIIBI pETTUKALIIY.
Mytanuu. YTo BBI3BIBAET
n3MeHeHus B ctpoenuu JJHK.
[IprHIMIIBI penapanuu.
Tpanckpumnuus.

I'enetnueckuit koa. TpaHcasUus.
Opranusanus reHOMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHHU3MbI UX JICHCTBHUS.
Opranuzanus reHoma 6akTepui

[IpakTraeckas paboTa
«Boigenenue JIHK u3
OaHaHay.
[IpakTrueckas pabota
«Mopgens JIHK-
OpUTaMK».
[IpakTrueckas pabota
«Onpenenenue
KauecTBa IpenapaToB
JIHK ¢ momorisro
CHEKTPO(HOTOMETPHI
(Tpu HATTUYUH
o0opyaoBaHMS).
[IpakTuueckas pabota
«PennukaTuBHAas
MamuHa (urpa-




AHTHOAKTEpUATbHBIE TPENapaThl.
OpraHuszanusi reHoMa 3yKapuoT
['enHOMHOE penakTupOBaHUE.

JIEMOHCTpPAIUSA)».
[TpakTuueckas padbora
«II1P (Mmoxennb
aMIUTH(pUKaLMS HA
Oymare)».
[TpakTuueckas pabora
«Cuna mpomMoTopay.
[TpakTuyeckas pabora
«Pemrenue 3agay Ha
T€HETUUYECKUU KOJI».
[TpakTuueckas pabora
«DonIUHT OEJIKOBY.
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuyeckas pabora
«Pabota B
COBPEMEHHBIX
reHEeTHYeCKUX Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIe JOBaTEIbHOCTEH
T'CHOBY.
Tema 3. [Tonstue o nekapcrBax. [Ipunumne! | MccmenoBarenbckas
dapMakoJa0orus MOJX0/1a K TOMCKY HOBBIX paboTa «DKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 OTIPeJICTICHUIO

CKpUHMHT U €r0 METOIbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BellecTB. BecacbiBanue
(abcopO1ust) nexapcr. OCHOBHBIE
MEXaHU3Mbl BCAChIBaHMSI.
TpaHcopT JI€KapCTBEHHBIX
BelecTB. ['eHbl 1 OeNKku nepBoi
dazer 6bnotpanchopmanmu. [TyTu
BBIBEJICHHUS JIEKAPCTB U3
opraHu3zMa. DKCKpelus u
anuMuHaLUs. ['eHbl u 6enku
BTOpO#H (haszpl OMoTpaHchHOpMAaIIHH.
dapmakoguHaMuKa. [ 1aBHOE 1
no00YHOE, pe30pOTUBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U
pedrexkTopHoOe neicTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEeMUIUSIX).
[IpakTrueckas pabota
«Kapra skcnipeccun
n0(haMHHOBBIX U
CEpOTOHUHOBBIX
pPELENTOPOB B MO3Ie
MBIIIICI.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TECTHI
Ha prIOkax Danio rario.
CBeTiio-TeMHas
Kamepay.
HccnenoBaTenbckas
paboTta
«IToBenneHuecKUE TECTHI




Bubl B3auMoIeiCTBHS JIEKAPCTB.
CuHeprusm 1M aHTaroHU3M IpH
COBMECTHOM JIEMCTBUH
JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHATIMHT.
THunbI KJIETOYHBIX PELEITOPOB.
MemOpaHHbIC: HIOHHBIC KaHAJIBI,
KaTaJINTUYECKUE U COMPSIKEHHBIE C
G-0OenkaMu; BHYTPUKIIETOUHBIE:
[IUTOTUIA3MATHYECKUE U SIICPHBIC.
MexaHu3MBI JIMTaH-PELENTOPHOTO
B3auMoencTBUs. CeleKTUBHOCTD
(M30MpaTENBLHOCTD) ICUCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dapMakosioruieckasi akTUBHOCTh
BEILIECTB)

dapmMaKoJIOTUUECKON MOYIISIIUN
CHUHAINTUYECKON XOJIUHEPTUIECKON
nepenadn. MosekynspHbIi
MEXaHU3M JEHUCTBUS U
dbapMakosioruueckre cBoicTBa M-
XOJUHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernojao0HbIX CPE/ICTB.
®apmaKoJoruuecKas peryJsisainus
AKTUBHOCTH aJpEHEPrUIECKOro
CHHarca. AJpeHOMUMETHKH,
a7peHo0JI0OKATOPHI,
CUMITAaTOJIUTUKH.

MonexkynspHast hapMakoIoTus
AHTUAJUIEPTUYECKUX CPEJICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJIEKYJISIpHAsl OpraHu3allus.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JefiCTBHS, OCOOEHHOCTH
KJIIMHUYECKOTO TPUMEHEHUS], TOUKU
MPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTHUTHBIX
MEJIUaTOPOB.

MexaHu3m AEUCTBUSA U
IpUMEHEHHE NpenapaTos,
CTUMYJIUPYIOIIUX MPOLECCHI
UMMYyHHUTETa. PapMaKoJIOrHuecKast

Ha pbIOKax Danio rario.
OTKpBITOE TOJIEY.
HccnenoBarenbekas
paboTta
«IloBeneHueCcKue TeCThI
Ha pbIOKax Danio rario.
CraiiHO€ MOBEIEHUE.
[TpakTuyeckas padbora
«BiusHUE apeHannHa
Ha CepCUHbIC
COKpaIieHus
(mporpamMmMHoOe
obecrieueHue)».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[TpakTuyeckas pabora
«I'ucromornueckue
npenapaThl HEpBHOM
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKNHOB:
IOJIYYEHUE, MEXAHU3M JCUCTBUSA,
npuMeHeHre. OCHOBBI
naToU3u0JIOruu 0CTpodazoBoro
OTBETA, MEAUALIUS BOCTIAJICHUS.
MoneKkyJIsIpHbIi MEXaHU3M
MIPOTUBOBOCIIAIIUTEIILHOTO
JNEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATIUTEIBHBIX CPEJICTB.
[ToHsiTHE O HApKO3€ M HAPKO3HBIX
npenaparax. Knerounsiii u
HEPBHBIN HAPKO3.
dapMakoIoruiecKas
XapaKTEPUCTUKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH AEUCTBHS Ha
LHEHTPAIbHYIO CUCTEMY.
duznonornuyeckuit con; asbl cHa.
Bunbr Hapymennit cHa [lonsitue o
MEJINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TMITHOTHUKAX).

MonekynsipHble acHEeKThI
Horuuenuuu. OnuatHeie
pPELENnTOPbl, UX THUIIHI.
DOHKedanuHbl U YHAOPHUHEI -
SHJOTE€HHbBIE JINTAH bl ONMIMATHBIX
pPELENnTOPOB.

AHTHUIICUXOTHYECKOE JCeHCTBHUE,
BIMSTHUE HA QYHKIIUIO
3KCTpPanMpaMUIHON CUCTEMBI,
AMOIMOHATLHYIO chepy, PBOTHBIN
LEHTpP, apTEPUAIBHOE JABJICHUE,
LEHTP TEPMOPETYIISALIMU.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUS HEUPOJIENITUKOB,
BIIMSTHUE Ha 10 aMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMUHOBBIE PELIENITOPBI, UX
JEUCTBUE HA KIIETOYHbIE
MeMOpaHbl, Ha ACIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTeHuuan-3aBucUMble HATPUEBBIC




KaHaJIbl KAK MUIIIEHHU JENUCTBUS
MECTHBIX aHECTETUKOB. CIIOCOOEI
WHTHOUPOBAHUS TTOTCHITHAI-
3aBUCUMBIX HATPUECBBIX KAHATIOB
MECTHBIMH aHECTETUKAMU.

Monyab «MoJiekyJisipHbie 0CHOBBI cesieknum» 9 kiacc (68 yacos)

ouoJiorust (20 1)

HyxkiienHOBBIE KUCTOTBI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Matpuunbie cuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[TpuHIUIIBI peTUTUKALIVH.
Myranuu. Uto BeI3bIBacT
u3MeHenus B crpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. | eHeTHyecKui
koZ. Opranuzanusi reHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUS.
Opranuzainus reHoMa OakTepuit
AnTHOaKTEpUATBbHBIC IPENAPATHI.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE pegaKTUpPOBAHUE.

Tembl OcHoBHOe coep:kaHne JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHUS [TpakTuueckas pabora
MogexyaspHast MOJIEKYJISIpHOI OUOJIOTHH. «Brinenenne JIHK u3

OaHaHay.
[TpakTuueckas pabora
«Mopens JIHK-
OpUTaAMU».
[TpakTuueckas pabora
«Omnpenenenue
KadecTBa IpernapaToB
JHK ¢ momormisro
CHEeKTpooTOMETpUN»
(Tpu HATUYUH
000OpyI0BaHMS ).
[IpakTuueckas pabora
«PernnukaTuBHas
MaiuHa (urpa-
JIEMOHCTpAIUA ).
[IpakTraeckas pabora
«ITHP (Mmoxenn
aMITU(UKAIAS HA
Oymare)».
[IpakTrueckas pabota
«Cuna mpoMoTopay.
[IpakTnueckas padbora
«Pemenue 3aga4 Ha
TEHETHYECKUN KOJI.
Tpaucmanusa».
[IpakTrueckas pabota
«DonauHT OEIKOBY.
HccnenoBarenbekas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTuueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTHYECKUX 0azax
nanHelX. [IpoBenenue
In silico ananu3za

MOCJICIOBATEIILHOCTEH
TCHOBY.
Tema 2. IIpenmer reneruku. Kpatkas Ponesas urpa
MouJiekyJisipHbIEe UCTOPUS PAa3BUTHS MPEJICTABICHUS | « AJITIETIN.
OCHOBBI FT€HETHKH 0 HACJIeACTBEHHOCTH. HccnenoBaTenbCKUi
(20 ) OT reHa k nNpu3HaKy: Kak MpoeKT MyTareHHbIe
packpacuth kota. UTo Takoe (baxTophI.

npu3Hak? [lyTe OoT rena o
npu3zHaka. Myrauuu. Asienu.
['eTepo3uroThl 1 TOMO3UTOTHI.
JlIoMUHAHTHBIE U PEIIECCUBHBIC
aJIeIIu.

['eHbI CTpOSAT Opranusm.
BxtoueHue v BBIKITIOUCHHE
6ompiioro Habopa reHoB. Kak
KJIETKH TTOHUMAIOT, KaKUE TCHBI
JOJDKHBI paboTaTh.

JIucKpeTHOE HACJIeJOBAHUE
MpU3HAKOB. 3aKOHBI MEeHEs:
OJIMH T€H - OJNH Tpu3Hak. Cxema
CKpeIIMBaHUs. 3aKOH
eauHo00pa3us THOPHUIOB ITEPBOTO
MOKOJICHMS. 3aKOH pacCIleTICHUS
MpU3HaKa BO BTOPOM ITOKOJICHUH.
3axkoHbI MeHieiIs: HECKOIBbKO
T€HOB - HECKOJIBKO ITPU3HAKOB.
JIurnOpuHOE CKpeIUBaHHUE.
HesaBucumoe pacxoxaeHue
xpoMocoM. ClienieHHoe
HacJIeJJOBaHUE.

B3aumonenicTBrae TEHOB.
AJITENIbHOE Y HEALIEJIBHOE.
Onpenenenue nona. [logoBeie
XpoMocoMbl. CaMIIbl U CAaMKH.
Brnusiaue hakTopoB okpysKaromen
cpenibl. XpOMOCOMHOE
onpenenenue nona. [lomossie
xpoMocoMsl. [Tpobnema
JOMOJTHUTENBHON X-XpPOMOCOMBI Y
HKEHIIUH. TpexXuBEeTHbIE KOIIKH.

Ponesas urpa «Cynn0a
KJIETKN». [ eHBbI-
MEePEKITI0YaTENH.
[IpakTueckoe 3aganue
«ANTOPUTMBI 1J14
KJIETOK.
[IpakTueckoe 3aganue
«Enunoobpasue
MEPBOTO MOKOJICHUS.
[IpakTrueckoe 3agaHue
«Pacmenienne Bo
BTOPOM MOKOJICHUN.
HccnenoBaTenbckuii
MPOEKT «3aKOHBI .
Mennens B
AKCIIEPUMEHTE.
[IpakTryeckoe 3aganue
«PemeTtka Ilenneray.
[IpakTryeckoe 3aganue
«HacnenoBanue,
CLICTIZICHHOE C TIOJIOM).
[IpakTrueckoe 3aHsATHE
«B3anmoneiicTBus
re€HOB (MOJIEIMPOBAHHE
CHUHTE3a W TPAHCIIOPTA
MUTMEHTA B KIETKY)».




Tema 3.
MoJiexyJisipHble

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B momysnusix: BEIUKOE
paBHoBecue. [lonymsuusa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiensi. YpaBHeHUe Xapau-
BaiinOepra. [lonynsauuu
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpaIs U BBIOOp Cympyra.
®DaKTOPhI, KOTOPHIE BHIBOJST
NOMYJIALNIO U3 PAaBHOBECHS Xapau-
BaiinOepra. UucieHHocTh
nonynaainuu. Ponesas urpa
«3ddexT ocHoBarens». peid
reHos. Myrauuu. Heciywaiinoe
ckpemuBanue. M3omnsamnus.
[Tonynsiiuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeUCTBHS €CTECTBEHHOTO 0TOOpA.
JIBxytuit otoop.
MoaudukannoHHast
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOCHHOCTH MOJTU(PUKAITMOHHOM
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX ITPU3HAKOB.
KonnuecTBeHHBIE NPU3HAKY.
CpenoBast ”3BMEHYHBOCTh
npusHaka. Koaphunment
HacJeayeMocTH npu3Haka. OTBer
Ha oTOOp. [Tonck renos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OnHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uumn. ITomHOreHOMHBIN
AHAJIN3 acCOLMALINM.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas 3pa. O6paTHas
reHeTuka. « OMUKCHBIE
ucciaenoBanus. [Iporeom,
MeTabooM. JloMecTuKanus u
LHEHTPBl TEHETHYECKOTO
pasHooOpa3us. [loncku pacTenuii ¢
«XOPOILIUMMY MPU3HAKAMU IS
yesoBeka. L{eHTpbl reHeTHYecKoro
pasHoo6paszus. Hukomait BanoBu4
Baswuiios. Cenekuusl.
Kom6uHarmonHasi u ruopuHas
cesieknus. I'eTeposuc.

IIpakTrueckoe 3agaHue
«YacToThl amnenei,
T€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckum
IIPOEKT «AHaIU3
T€HETUYECKOU
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitusepra)y.
Ponesas urpa «9¢dext
OyTBUTOYHOTO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
oTOOPY.
NccnenoBarenbckue
paboTHI
«MoaudukanronHas
U3MEHYUBOCTD
pacTeHuil B Ipeenax
Balller0 MECTa
AKUTEITBCTBA.
[IpakTrueckoe 3a1aHue
«ATPOHOMBI».
[IpakTrueckoe 3aganue
«I"omonoruyeckue
PSABI HACJIEACTBEHHOMN
U3MEHYUBOCTI.




CoxpaHuTh U U3YUYUTh T'€HBI, YTOOBI
MeHSTh Oyayiee. Kak mpaBuibHO
XpaHuTh reHsl. Komnekuu
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[IpakTukym u/unu
VICCIIEIOBATEIbCKUN IPOEKT:
Mertonbl KyIbTUBUPOBAHHUS in Vitro
JJIs1 COXPAHEHMS] TEHETHUYECKUX
pPECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIIUU
['eHeTnueckne HEHTPHI B HALLIEH
crpase. [ 1e 3aHuMarorcs
TEHETUKON Y TCHOMUKOW JJIST HY X[
CEJIbCKOT'O XO35IUCTBA.
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