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IHHOACHUTEJIBHAA 3AIIMCKA

AKTyalbHOCTh W Ha3HayeHHe mnporpammbl. [Iporpamma pa3paboraHa B COOTBETCTBUHU C
TpeboBanusaMu PenepasbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O OOILEro
0o0pa3oBaHMsl, OpPUEHTHPOBAaHA Ha OOecleYeHHWEe WHIMBUAYAJIbHBIX MOTpeOHOCTEH 0O0ydarommxcs u
HalpaBjeHa Ha JOCTHKCHHME IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOECHHUS MPOrpPaMMbl OCHOBHOI'O OOLIETo
0o0pa3oBaHMs C Y4eTOM BBIOOpa yYaCTHHKaMHU OOpa30BAaTEIbHBIX OTHOLICHWH KYpPCOB BHEYPOUHOM
JESITebHOCTH. DTO TO3BOJSET OOECIEeYUTh eIWHCTBO 00s3aTenbHbIX TpedoBanuiit ®I'OC Bo Bcem
MIPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUs: HE TOJILKO HAa YPOKE, HO H 32 €ro ImpeesiaMH.

AKTYyaJbHOCTh peaji3aliy JaHHOW MPpOorpaMMbl 00YCIIOBIIEHA CaMOil OCOOCHHOCTBIO MPOEKTHO-
HCCIIEI0BATEIbCKON JESITEIbHOCTH. JTa JEATENbHOCTh JIKUT B OCHOBE II03HABATEIILHOTO HMHTEpeca
peOeHKa, SABJISIETCS 3aJ0TOM YMEHHMs IUIaHMPOBATH JIOOBIE IEHCTBUS U BaXKHBIM YCJIOBUEM YCIELIHON
peamuzanuu  ujaed. JloOble H3MEHEHHs COBPEMEHHOIo OOlLIecTBa CBA3aHbI C IPOEKTaMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBE, OH3Hece, OOLeCTBEHHOW 3>kuM3HHU. lloaToMy Ba)kKHBIM
AJIEMEHTOM PAa3BUTUSl JMYHOCTH OOYYaIOIIErocsl SBISeTCS (OPMHUPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO- UCCIIEI0BATENIbCKON €S TENbHOCTH.

[Tporpammoii mpexycMoTpeHo popMUpOBaHNE COBPEMEHHOTO TEOPETUIECKOTO YPOBHS 3HAHUH,
a TaKKe M MPAKTUYECKOTO OIbITa paboThl ¢ JabOpaTOPHBIM 000pPYIOBAHUEM, OBJAJIEHUE IpUEMaMU
UCCIIEIOBATENIbCKOW  eATeNbHOCTH.  MeToasl  opraHu3alud  oOpa3oBaTeNbHOW M HAy4yHO-
UCCIIEIOBATENIbCKOW  JIESATEIbHOCTH  MpeAycMarpuBaloT  (GopMupoBaHHME Yy  OOy4aroIMXcs
HECTaHJAPTHOI'O TBOPYECKOI'O MBIIUICHHUS, CBOOOJBI CAMOBBIPAKEHHMS W HMHIUBUIYaJIbHOCTH
CYXKJICHUU.

Jnsg  nomHoro  yyera - HOTpeOHOCTEM — yvyamuxcs B [POrpaMMe  MCIOJb3yeTcs
i epeHIIMPOBAHHBIA TOAXO0J, YTO CTUMYJIUPYET YYallerocss K YBEIMYCHHIO MOTPEOHOCTH B
WHIUBUAYAJIbHON, HWHTEJUIEKTYalbHOW U TII03HABATENIbHOM JEATENIBHOCTH U Pa3BUTHUIO HAy4dHO-
HCCIIeIoBaTeNbCKUX HaBBIKOB. [IporpaMma ctaHeT BocTpeOOBaHHOWB MEPBYIO O4Yepe/ib IKOIbHUKAMH,
KOTOpBbIE UMEKT CTOMKMI HMHTEpPEC M COOTBETCTBYIOINYI0 MOTHBALMI0 K HM3YyYEHHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA,ECTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B noapocTkoBoM Bo3pacTe ydamuecs MpOSIBISIIOT CBOK 3aMHTEPECOBAHHOCTb B TOW MM WHOMN
o0jacTh 3HaHUM, HAyYHOM HAIpPAaBJIEHUU WM MPO(EecCHOHANBHON AesTenbHOCTH. Takum o0pa3zom
MPOUCXOAUT (HOPMUPOBAHUE TTO3HABATEIILHOW M TPO(PECCHOHAIBHON COCTABJISIONMIEH JIMYHOCTH,
[IOMOTaeT ydJaleMycsl B ONpeeeHnH OyayIllero >KM3HEHHOTO MyTH U B MPO(eCCHOHAIIBHOM BBIOOpE
rocJie OKOHYaHus MKoJbl. [To100HOrO posia 3anMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSTHHOE JKeJlaHUe
IIKOJIbHUKAK MMO3HAHUIO HOBOTO, PACUIMPEHUIO U YIUIYOJIEHUIO COOTBETCTBYIOLIUX 3HAHUU, U

nonyqumo HOBBIX B TOM YHUCJIIC HpaKTI/ILIGCKI/IX HAaBBIKOB, a TaKXE MOTI/IBI/IpyeT yqamerom Ha
podopHUeHTAIHIO.

[Iporpamma HareneHa Ha MOMOIIb PEOEHKY B OCBOCHHHM OCHOB OPTaHU3AIMH U OCYIIECTBIICHHS
COOCTBEHHOM MPOEKTHO-UCCIICIOBATENHCKOMN IESITEIBHOCTH, a TAK)KE B MPUOOPETEHNH HEOOXOMMOTO
OIIbITA JIA pa6OTBI HaxQ I/IH}I[I/IBI/IHyaJ'II)HI)IM HUCCIICAOBAHUEM WU HpoeKTOM. HporpaMMa IIOMOXET
IIKOJILHUKY B OoJiee TTTy0OKOM M3YUE€HHUH WHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HayK, a TAKXKE B
MPUOOPETEHNUN BAXKHBIX COLIMATBLHBIX HABBIKOB, HEOOXOAUMBIX AJIs MPOAYKTUBHOM COIMATU3AUNA 1
(hopMUpOBaHUS TPAKIAHCKON TTO3UIUH:

— HaBBIKa CaMOCTOSITEIbHOTO PEHIEHUS] aKTyaJIbHBIX HCCIEAOBATEIbCKUX WM MPAKTHYECKHUX
3aJ1a4, BKJIFOYAOIIETO B ce0sl YMEHHE BUIETh U aHATM3UPOBATHIIPOOIIEMBI, HYKIAIOIINECS B PEIICHUH,
yMEHHUE JeTaThHO MpopadaThIBaTh U PEATH30BBIBATH CIIOCOOBI PabOTHI ¢ HUMHU, YMEHHE TIJIAHUPOBATH
COOCTBEHHYIO pPabOTy U CaMOCTOSTENIbHO KOHTPOJIUPOBAaTh CBOE IMPOJBMKEHHE K JKEIaeMOMY
pe3ynbTary;

— HaBbIKa TeHEPUPOBaHUS U O(POpMIICHUS COOCTBEHHBIX HJCH, OOJCUCHHUS UX B YAOOHYIO IS



pacrpocTpaneHus hopmy;
— - HaBBIKAa YBAXUTEJIBHOTO OTHOLICHHS K UY)KUM B3IUIAJaM U HJIEsSM, OPOPMIICHHBIM B paboTax
APYTHX JIIO/ICH, IPYTUX aBTOPOB — BIIAJCIbIIEB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

— HaBblKa MyOJIMYHOTO BBICTYIUICHHS Neped OOJNbIION ayIuTOpHEW, apryMEHTHPOBAaHUS H
OTCTauBaHUs CBOEW TOUKM 3PEHHUS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOEKICHUSA
JIPYrUX B CBOEH IPaBOTE, IPOJBUKECHHS CBOUX UJIEH;

— HaBbIKa pabOTHI CO CNEMUAIN3UPOBAHHBIMU KOMIIBIOTEPHBIMH MPOTPaMMaMH, J1a00OPaTOPHBIM
000pyJ0BaHUEM, TEXHHUECKUMH YCTPOHCTBaMH, OMOIMOTEYHBIMU (DOHIAMH U WHBIMH pecypcami, C
KOTOPBIMH MOJKET OBITh CBSI3aHA IPOEKTHO- MCCIICIOBATENBCKAS ACATEILHOCTD MIKOJIBHUKA.

Kpome Toro, pabota mKOIBHHKA HaJ MPOEKTOM WM HCCIEIOBaHHEM OyaeT CocOOCTBOBAThH U
Pa3BHUTHUIO €T0 aJICKBaTHOW CAMOOIICHKH.

BapuanTbl peasm3anuu nporpaMmbl 1 GopMbI IPOBeAEeHUs 3aAHATHI.

JlanHast mporpaMMa paccyuTaHa Ha paboTy co IIKoJbHUKaMu 5-9 kiaccos. Ilemarory BaxHee
aKLEHTUPOBAaTh CBOE€ BHHMAaHHE HE CTOJBKO Ha KAauyecTBE pe3yibTaTa MPOEKTa WM HCCIIEOBaHUS,
CKOJIbKO Ha TOM, YTOOBI yJallliCs 10JIydasl 3HaHUS B TOM YHCIIE U Y€Pe3 BHIIOIHEHUE IPAKTUUECKOTO
3aJJaHus, Jies1ai BbIBOABI U YMO3AK/IFOUCHUsIHA OCHOBAaHMM CBOETO MCCIIEOBAHUS, YUUIICS CPAaBHUBATh
€ro pe3yJbTaThl C TEOPETUUYECKUM MAaTEpUaloM U HCCIEIOBAHUAMHU JPYTHX ILIKOJBHUKOB. Takum
00pa3oM, IIKOJBHUK OCBOUT OCHOBBI IMPOEKTHO-HCCIEN0BATENbCKON JEATEIBHOCTH U NPUOOpETeT
HaBbIK KPUTHUYCCKOT'O OTHOLICHHA K MaTCpuaily.

[Tporpamma pa3OuTa Ha MOAYJIM, KOTOPbIE MOTYT OBITh HMCIIOJIb30BaHbl JINOO YAaCTUYHO, JIMOO
nojgHocThio. Tak Moayinb «Kak JKMBOTHbIE W PpacTeHUs MPUCHOCAOIMBAIOTCS» (IBOJIIOLMOHHAS
9KOJIOTHUS) IPEATonaraeTcs Juid U3ydeHus B 5 uiu 6 kjlacce B TedeHHe oJHoro roja (34 yaca B ron).
Monaynau «OcHOBBI pacTeHUEBOJACTBa» U «bruoTexHonorus» paccuutansl Ha 68 4acoB U MOTYT OBITH
peain30BaHbl B T€4eHUU 2-X JeT (no 34 yaca B rox) wiu B TeueHuH | roga (68 vacos B ron). Bo
BTOPOM CJIy4ae BO3MOXKHO MPOXOxkAeHHE 000oux momayneil («OCHOBBI paCTEHHEBOJICTBa» B 7 WM 8§
kiacce, «buorexHomornn» B 7 unm 8 kiacce). AHaJIOTMYHO MOAYIM «MOJEKyIspHbIE OCHOBBI
¢uznonoruu u apmaxosorun» U «MoeKyJIspHble OCHOBBI CENEKIIUU» paccuuTaHbl Ha 68 4acoB U
MOTYT OBITh peanqn30BaHbl B T€UEHUH 2- X JeT (mo 34 yaca B roj) wid B TeueHUH 1 ronaa (68 yacoB B
rog). Bo BTOpoM ciydae BO3MOXKHO MNpoxoxjaeHue oboux moxaynel («MoJeKyasipHble OCHOBBI
cenekum» B 8 kiacce, «MoseKynspHble OCHOBBI (pU3M0JIOTHUH U (hapMakoJIoTuu» B 9 kiacce).

MoHO  pekoMeHAOBaTh  HMCHOJB30BaTh  Monyau  «Kak  KMBOTHBIE M pacTEHMs
npucnocadbauBarTcs», «OCHOBBI paCTEHUEBOCTBAY, «MOJEKyIsIpHbIE OCHOBBI CEJIEKIIMN) B KaUYECTBE
HempepbeIBHOIO oOpas3oBarenbHOro 1ukia (5-9 wimacc mo 1 wacy B Hemeno) s KJIacCcoB
arpoOMOTEXHOJOTHUECKOW  HampaBlieHHOCTH.  Monymu  «Kak ~ KMBOTHBIE W pacTeHHs
npucnocabauBaroTcs», «bnorexnonorun» u «MoJeKkysipHble OCHOBBI (PU3HOJIOTUU U (hapMaKOIOTUN
B KauecTBE HEMPEPBIBHOTO 00pa3zoBaTeiabHOro nukia (5-9 kimacc mo 1 yacy B Hemeno) JUIs KIaccoB
OMOTEXHOJIOTMYECKOTO MIIM METUIIUHCKOT'O HAlpaBJICHUH.

B3aumocBsa3p ¢ nporpammoii BocnuraHus. IIporpamma Kypca BHEYPOUHOH IEATEIBHOCTH
pa3paboTaHa C y4yeTOM peKOMEHAAalMi MpUMEpPHON MpOrpaMMbl BOCHHUTAHUS, YUUTHIBAET IICHXOJIOTO-
MeJarornyeckue OCOOEHHOCTH JAaHHBIX BO3PACTHBIX KaTeropwil. OTO TO3BOJIIET HA IPAKTHKE
COEIMHUTH 00YYaIOUIYI0 U BOCIIUTATENbHYIO JESTEIbHOCTD Me/larora, OpueHTUPOBATh €€ He TOJIbKO Ha
MHTEJJIEKTYyaJIbHOE, HO U HAa HPaBCTBEHHOE, COIIMAJIbHOE pPa3BUTHE peOeHKA. DTO MPOSIBIISIETCSA:

— B INPHUOPUTETC JIMYHOCTHBIX PC3YJIbTATOB pCain3allvi MPOorpaMmbl BHGyquHOﬁ ACATCIIBHOCTH,
HalmeAMuXx CBOC OTPAKCHHUEC U KOHKPCTU3AIUIO B HpHMepHOﬁ IpoTrpaMMEBOCIIUTAHUA;

— B BO3MOXHOCTH  KOMIUIEKTOBAHMS  PA3HOBO3PACTHBIX  TPYNIl U1  OpPraHU3aLNH
po(OpHEHTAIMOHHON AEATEeIbHOCTH HIKOJBbHUKOB, BOCIIMUTATEIHHOE 3HAYCHHE KOTOPBIX OTMEUYAETCs
B IIPUMEPHOU NPOrpaMMe BOCIIUTAHMS;



— B HUHTEPAaKTHBHBIX (QopMax 3aHATUN A IIKOJIHHUKOB, OOECIEeYMBAIOUIMX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C IE€JaroroM M JAPYTUMHU JE€TBMHU JAEATEIBHOCTH M BO3MOXHOCTh
o0pa3oBaHMsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIIOUEBOE 3HAUYEHUE KOTOPBIX JUIS
BOCIIUTAHMSI IOJUYEPKUBACTCS IPUMEPHOUIIPOrPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH PadOTHI y4YHUTeJs MO MporpamMmMe. 3ajada Y4YUTEIsl COCTOUT B TOM, YTOOBI
COMPOBOXKAATh IMpOLEcC Mpo(eccCHOHANbHON OpHUEHTAllMU IIKOJIbHUKA, pAacKpbIBas IOTEHIMAI
KQXKJO0r0 4epe3 BOBJICUECHUE B MHOTOOOPA3HYIO JESATEIBHOCTh, OPTaHU30BAaHHYIO B Pa3HBIX (opMax.
[Ipu 3TOM pe3ynbraroM pabOTHl YYHTENs B MEPBYIO OYepelb SBISICTCS JTUYHOCTHOE pPa3BUTHUE
yuamierocst. JINUHOCTHBIX PE3yJbTATOB YUUTEIb MOXET JIOCTHYb, YBJEKas YYEHUKA COBMECTHOW U
WHTEPECHOM MM OOOMM JIESATEIBHOCTBIO, YCTAHABIWBAas BO BpEeMs 3aHATHN JOOPOXKEIATEIHHYIO,
MOIJIEPIKUBAIOIIYI0 aTMOC(EPY, HACKIIIAs 3aHATHS IIEHHOCTHBIM COJICPKaHHUEM.

[TpumepHas cxeMa NpoBEACHUSI 3aHIATHIA IO ITPOrpaMMe:

1. OGwscHeHne TeOPETHUECKOTO MaTEPHAa 110 TEME.

2. HOIIFOTOBK& K OKCIICPUMCHTAJIbHOMY 3aHATHIO, 06C}’)KI[GHI/IG 00BEKTOB IJI1 IPaKTUYCCKOTO
3aHATHA.

3. HpOBGI[GHI/Ie IMPAKTUYCCKOI'0 3aHATUA — OCHOBHAA 3agada OCBOCHHUC MCTOHOJIOTMH JAaHHOI'O
9KCIICPUMCHTA.

4. Tlo OKOHYAHWM MPEUIOKHUTH JETAM, KOTOPHIE 3aUHTEPECOBAIMCH JAHHBIM JKCIIEPUMEHTOM,
pa3BUTh €r0 B HCCIENOBATEIBCKUI MPOEKT. i 3TOro HeoOXOoAWMO OOCYIMTH OOBEKTHI, KOTOPHIE
y4eHHK Oy/IeT HcCiIe10BaTh, COCTABUTD IUIAHIKCIIEPUMEHTA.

5. TloMoub yUEHHKY IPOAHAIM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

OueHuTh pe3yabTaTbhl MPOEKTHO-UCCIENOBATEIbCKON JEATEIIBHOCTH IIKOJIbHUKOB MOXHO B
IIPOLIECCE 3AIIUTHI UMM CBOUX pabOT B paMKaxX LIKOJIbHON Hay4HO- MPAKTUYECKON KOH(pEpeHINH.

COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJIBHOCTH

Moayab «Kak »KMBOTHbIE M PACTEHUS] IPUCIIOCA0JIMBAIOTCH» (IBOJTIOLMOHHAAIKOJIOTHA) S-
6 xkiaaccol (34 yaca)

1. Mbi uccnedyem scuevie o6vexmot (6 uacos)

CBolicTBa U CTpPOEHHUE KHUBBIX OPraHU3MOB (CTpOEHHE KIETKH). Bua, ocoOb — opraHmsm Kak
enuHas cucreMa. Anantanuu (mpucnocobnenus). [lonsatue romeocrtasa xuBoro opranuzma. CrnocoObl
€ro MoJAepKaHUS.

[TonsTe BapmaTuBHOCTH Tpu3Haka. VccnemoBaTenbckue paboTsl «Bce mu (cuHUIBI, Oenkw,
Oepessl U T.J.) OIMHAKOBBIE? DOTOKBECTY.

Orpanndenust Mopdosorudeckux W (Gusuonornvecknx amantanuid. [lodyemy opraHu3mbl He
CTAHOBSTCA OECKOHEYHO OOJBITUMHU, MaJCHBKUMH, BCesTHBIM. [IpakTuueckas pabora «CoctaBisieM
KHHTY PEKOPJIOB PACTCHHI W KUBOTHBIX HAIIIETO KPasi».

2. Bauanue oxpyscaioweii cpeost na seugble opzanusmol (12 uacos)

@dakTopbl OKpyKaromei cpeasl (abuoTuyeckue, OMOTHUECKHE, aHTpomnoreHHele). [Ipumepsl
abnoTtnyecknx (HaKTOpOB, OKA3bIBAIOIIMX OCHOBHOE BIHUSHHE Ha JKU3HEAEATEIHOCTh IKHBBIX
OpPraHM3MOB: TEMIIEpaTypa, CBET, BIaXHOCTh. [IpakTrueckoe 3ansTue «LIBeT u Temio» (KyOukH jbaa
B3BECUTH, TTOJIOKUTH B Yamiku [leTpu Ha pa3HOIBEeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO —
KTO ObicTpee pacTtasui). [Ipaktuueckoe 3anarue «4to pacTBopsieTcss B BoJe» (3kcnepuMeHT «Kuakuit
nom»). Ilpaktuueckoe 3anstue «/Iuddy3us Bemects B Boje (pacTBOpHI)», «JIBukKeHHE pacTBOPOB 110
uBeTKy». IlpakTnueckoe 3aHaTue «Jleq mmaBaer B Bojae (aiicOepru, 3amep3aHHe BOJIOEMOB)».
[Ipaktnyeckoe  3aHstue «Jleg mpu  3aMep3aHuu  paciuupsiercs» (paspylleHHe  KaMHs
(mouBoOOpazoBaHue), 3aMep3aHUe KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH MPUCIIOCOOICHHUS )KUBBIX OPraHU3MOB K a0MOTHYECKUM (hakTopam.



[IpucrocoOneHuss K OCHOBHBIM aOWOTHYECKUM (paKTOpaMm: TeMIlepaTypa, BIIAKHOCTh M CBET.
[Ipaktuyeckoe 3anatue «lllyba» (kKyOukdM 1bAa 3aBEepHYTh B pa3HBId Marepuan, B3BECHTDH).
[Tpaktuyeckoe 3ausTHe «[IMTMEHTH» (MOXKHO pa3/eNuTh Ha BaTMaHe KpacHTEIH U3 (proMacTepoBy.
[IpakTuueckoe 3ansTue «KakKMBOTHBIE IJIaBAIOT B BOJIE» (DKCIIEPUMEHT C MUIIETKOMN).

HccnenoBatensckue paboTel «BrnusiHue cBeTa (Teruia, BIaKHOCTH, COCTAaBa MOYBbI) HA PACTEHUS
B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUSAX» (Ha TOCTYITHOMMAaTepHae).

3. Bzaumooeiicmeus ncusvix opzanuzmos (4 uaca)

buotndeckne ¢akTopbl. 3aKOHOMEPHOCTH PA3BHTHUS MEKBHJOBBIX  B3aMMOOTHOIICHUU.
KosBomtonust  (XMIHUK-)KEPTBA;, TApa3uT-XO35MH) OBOJIONUSA CTpaTeruil  MO0OBIBaHMUS  ITHIIH.
ConumansHocth. Bunbl-Bcenenipl. [lepeuens pactenuii- Bpemuteneii. McciemoBarenbckass paborta
«HaOmromeHusa 3a B3aMMOOTHOLICHUSIMU

KUBOTHBIX MPHU JOOBIBAHUU MUIIH (KOPMYIIKU JUIS MTHIL, JJIT TOPOJICKUX WM CEIbCKUX )KUBOTHBIX ).
BeG-kamepoi». HccnenoBarensckas pabota «PacmpocTpaHeHue BUIOB- CHHAHTPOIIOB B Halleil
MECTHOCTH».

4. Yenoesex 6 ncusnu pacmenuii u ncugomnvix? (6 wacoe)

AmnTponorennsie gaktopsl. [IpaBaa nu, 4To NEPBOOBITHBIE JIFOAU KUIH B TAPMOHUUC TIPUPOIOH.
OpoMariHiBaHue U MPUPYUYCHHUE KUBOTHBIX M pacTEeHUl. 3a4eM cracaTh BRIMUPAIOIINE BUABI, KaK 3TO
nenats. KynbTypHble pacTeHuss U ux Aukue npenku. [louemy BakHO uX coxpaHath. PaszHooOpasue
KYJIBTYPHBIX paCTEHUH U UX 3HAYCHUE B )KU3HU delioBeka. KpacHas kHura Bamiei reppuropun. Ocodo
OXpaHsieMble TEPPUTOPHH, 3anmoBeHUKH Poccum m mupa. [lpaktudeckas pabora «PasHooOpasue
KYJIBTYPHBIX PACTCHHH B BAaIlleM PETHOHE.

HccnenoBarensckas pabora «BrusHue aHTPONOreHHBIX (DAaKTOPOB HAa pPa3BUTHE PACTCHHHA B
rOpo/ie/HaceICHHOM ITYHKTE.

Okckypceusi/mpaktudeckas padora «OOIIT B Bamem pervoHe — YHHKaIbHbIE OOBEKTHI
TIPUPOIBDY.

5. Dxkonozuueckue nuwiu (6 uacos)

buocdepa — onna u3 BaxkHeHmmx obonodyek 3emiau. UTo Takoe «IKOJOTHYECKHE HUIIN» U KaK
oHn ¢dopmupyrorcsa? @DopMupoBaHHWE 3HAHUKW 1O OHMOPa3HOOOPa3WI0  KU3HEHHBIX  (OpM,
MOBEJIEHYECKUX TMPHUCTIOCOOJICHU, MOAU(UKAIIMOHHAS HM3MEHUYMBOCTh (Ha 0a30BOM YpOBHE).
PacturensHpie coobmiecTBa U UX TUIBL. Pa3BUTHE M CMEHBI PACTUTEIHHBIX COOOIIECTB.

UccnenoBarensckue padOThl «IKOJOTMYECKUE HMILM BOKPYr TeOs — omucaHue QpakTopoB
oKpyxaromei cpensi». MccnenoBarensckue padboTsl «DeHomornyeckue HabIo eHIs.

Moayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Ki1accehl (68 yacoB)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro Takoe pacTeHHWEBOJACTBO: OCHOBHbIE (DaKTOpBI BbIpallMBaHus pacTeHuil. Vcropus
pasBUTHs arpoxuMuyeckux 3HaHui (pabotsl M.B. JlomonocoBa, 0. Jlubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruesa, J[.H. [IpsaumnnkoBa u ap.). [lpaktudeckas padota
«bouka JInbuxay.

2. Azpomexnuueckuii y3xcnepumenm (6 uacos)

[IpaBuiia MOCTAaHOBKH arpodKcrepuMeHTOB. [locTaHOBKa JKCHEPUMEHTOB C PACTCHUSMHU.
Br16op TembI, cocTaBiIeHUE TUIIOTE3bI, IEIW U 3a7a4 AKCIIEPUMEHTA 10 BBIPANIMBAHUIO PACTCHHUH B
KOHTpoJiupyemoii cpene. KoHTpoiu, MOBTOPHOCTH, MpOBEACHUE OKcHepuMmeHTta. [lnanupoBanme
skcriepuMenTa. OlleHKa pe3yiapTaToB JKcnepumeHnTta. MccienoBartenbckas pabora «DakTopsl,
BIIMSIOIINE HAa MPOPACTAHUE CEMSH (POCT TIPOPOCTKOB ).

OcBoeHHE TEXHOJIOTHH KPYTIOTOJUYHOTO BRIPAIIIMBAHUS CaJaTOB U MHUKPO3EIECHU



B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX ycioBHAX. COOp yCTAaHOBKM Ui BBIpAIlMBAaHUS PAcTEHUH B
KOHTPOJINPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacoe)

Bona. PactBop. BeITsikka. AHUMOHBI, KaTUOHBI, 3JIEKTpOonpoBoaHOCT, U pH pacTBOpa. Poib
XUMHUYECKUX DJJIEMEHTOB B NUTaHUU pacTeHuil. [lonmydeHue NUTATENbHBIX BEIIECTB PACTCHUSIMHU.
[IpakTuueckast pabota «CxemMbl MUTATENBHBIX pacTBOpoB. Pacuer 103 ynoOpeHuii s MUTATEIbHBIX
pacTBOPOBY.

Y no0peHust: opraHMuecKue, MUHEpaJIbHbIE, MUKpoOnomornueckue. TUIlbl MUTaHHUs PAaCTCHUH.
Bo3gyuinoe u muHepasibHOE (KOpHEBOE) MHUTaHUE pacTeHHil. TpaHCMOPT MUTATENBHBIX BEIIECTB
pacTeHHii: BOCXOIAIIMHA M HHUCXOIAIIMK TOK. Baxuelmme xamuiiHbsie, (ocopHble M a30THBIC
ynoOpenusi, ux cpoicTa. [Ipocteie u cioxnble ynoOpenus. Ilpaktuueckas paborta «lIpaBuna
cMmemuBanus ynoopenuit» Ilpaktudeckas padora «[lutanue pacTeHHil: TEXHOIOTHS MPUTOTOBICHUS
MATATEIbHBIX PACTBOPOB ISl Pa3HBIX KYJIbTYp».

PocT u pa3BuTHE pacTeHHIi: 3Talbl OHTOTeHe3a, (DaKTOPHI, BIUSIONINE Ha POCT PACTEHUN: CBET,
TYCTOTa TOCaNOK, MuTaHue, cyocrpar. [Ipakrudeckas pabora
«MOHHUTOPUHI MUHEPAJIbHOTO TUTAaHUS PACTCHUID.

Oco0eHHOCTH MUTaHUsl PACTEHUN a30TOM. A30T U €ro 3HaueHue B JKU3HH pacTeHuil. Oopmbl
a30Ta U UX [PEBPALLEHUE B I10YBE.

Uctounuku Qochopa nns pacrenusa. 3HaueHue (ocdopcomepikalmx COSAUHEHHI B KIIETKE.
Ponp Makpoaprudeckux coeauHeHuin Gochopa B IHEPreTUIECKOM 0OMEHE.

Bnusiane xanus Ha (u3muecKue CBOMCTBAa MPOTOIUIA3MbI, Ha (DEPMEHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OeNKoB U Jp. Poib Kaius B Mojnep:kaHuyd MOHHOTO OallaHCa B TKAHSIX, B IMPOIECCAX
CaMOpETYJISILIUH.

PerynstopHas u cTpykTypooOpa3zoBaTelibHas poJib KalblMs. Y4YacTHE B 00pa3oBaHUU
KJIETOYHOM CTEHKH, MOJIEP’KaHUH CTPYKTYPbI MEMOpPaH M PEeryJIsSLus UX TPOHULAEMOCTH.

3HayeHWe MarHus B MeTaboju3Me pacTeHMid. MarHuil B cocTaBe XJIOpOQHILIA, CXOJCTBO
XJIOpo(HIUIa ¥ reMOrIo0MHa Kak CBUJIETEIbCTBO €IMHCTBA OPraHUYECKOTO MUpA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOUH OpraHM3aliM KJIETKH, ydacTHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

Muxkposnementsl. IlpencraBneHus O poaud MHKPOIJIEMEHTOB B METa0OJU3ME PACTEHMI.
Oco0OeHHOCTH MOCTYMJIEHUS MHKpPORJIEMEHTOB B pacTeHus. CHHEpPrusM U aHTaroHW3M 3JIEMEHTOB
MUTaHUS PACTCHUM.

PactutenbHas AMAarHOCTHKA W METOJbl HWAECHTH(QHUKAIMK HEI0CTAaTKa/M30bITKa 3JEMEHTOB
nutanus. [Ipaktudeckas padbota «PacTuTenbHas JUarHOCTHKA.

HccnenoBarenbckas padota «OLeHKa COCTOSIHUS KOMHATHBIX PaCTeHHH, pacTeHUIHA IIKOJIBHON
TEPPUTOPUH, YCTAHOBKA IPUYMH MATOJIOIMUYECKUX COCTOSHUHU (TIpH

HaJTUIHH)».
HccnenoBaTenbckas pabora «OneHKka  BIUSHUS  PA3IUYHBIX  DJIIEMEHTOB  Ha
COCTOSTHUE PaCTeHUI (COCTaBICHHUE PA3IUYHBIX MOJIKOPMOK ).

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

[TonsiTue o perynstTopax pocra pacreHuil. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI (ayKCHHBI,
rub0epesIMHbl, TUTOKUHUHBI). MTHrHOuTOpH! pocTa pactenuii: 1. mpupoHbie (abcu30Bas KUCIOTa U
HEKOTOpble (PEHOJIbHBIE BEIeCTBA (MKyMapoBas, KOPUYHAs, CAIMLIUIOBAS K-Thl), 2. CUHTETUYECKUE
(MopdakTuHBI, peTapAaHThl, AePOJUAHTHI, JECHUKAHTHI, repOunuabl). OUTOMOHUTOPUHT W OIICHKA
coctosaHuss  pacteHuid. CoBpeMeHHble  crnocoObl ~ MoHMTOpWHTra.  [IpakThueckas  pabota
«DUTOMOHUTOPHHT H OIIEHKA COCTOSIHUS pacTeHUi. COBpeMEeHHbIE CTIOCOOBI MOHUTOPHHTA.

HccnenoBatensckas pabora «BnMsHue rerepoaykcHHa Ha IpopacTaHue (pOCT Ha pa3HbIX



CTaJUsIX, B PA3HBIX YCIOBHSX) Pa3IMUHBIX PACTCHUI».
3ammTa pacTeHuil OT BpeAuTeNnel: ocHOBbI Ouomerona. Ilpakrtuyeckas pabota
«MHCeKTapuu: IpaBuila U yCJIOBUS Pa3BEICHUS IIOJIE3HBIX HACCKOMBIX .

5. Boonas, necuanasa u noueennas Kyjabmypol, UX RPUMEHEHUE 6 GbIPAUUEAHUL PACHICHUIL.
QDu3suonozusa pacmenuit (8 uacos)

Boanas, necuanas v Mo4yBeHHas KyJIbTypbl, UX NPUMEHEHUE B BBIPALIMBAHUM PACTCHUM.
[TpoBeneHue BoabI B KOpHE U cTebne pacrenuid. [Ipaktudeckas pabora
«KopueBoe naBineHue».

BopaHblil pexuM pacTeHHMH: CTPOCHHE YCTBHHIL: (DAKTOpPBI, BIUSIOMIME HA WX PACKPBITHE H
3aKpbITHE. 3HAUEHHE MEXaHW3Ma pEryJsiuu UcHapeHus Biaru pacteHueM. llpakruueckas pabora
«[IpuroroBieHue npenapara ycTbUIl METOJIOM CIIEIIKA».

UccnenoBatenbckue paboThl: «BiusHue yclioBUN coaep)KaHHUS PAcTEHHl Ha KOJIWYECTBO
YCTBUII.

@DoTOCHHTE3 — YHHKAJIbHBIN Mpolecc pacTeHuil. TemHoBas u cBeroBass (a3bl HOTOCHHTE3A.
3HaueHne GOTOCHHTE3a Ui KUBBIX opranu3moB. [IpakTudeckas pabota
«DyHKIIMOHAJIbHAS JUAarHOCTUKA pAcTEHUM [0 aKTUBHOCTH XJjoporuiacTtoB» HMccinenoBaTenbckas
pabora «Omnpenenenue xiopopumuia A u b, oneHka GOTOCHHTETHYECKON AKTHBHOCTH PACTCHHUI W
(akTOpOB, BIMSIONIUX HA HEEY.

@akTopel pocTa pacTeHM: BO3AyX M adpauusd. [log3eMHOe IpIXaHHWE pACTEHUM: COCTaB
IIOYBEHHOT'0 BO3]yXa, razoodmeH. ['a3oo0meH mnpu OecrnouBeHHOM BblpamiuBaHuu. [IpakTuueckas
pabota «Asparmus, CO2 u O2. Jlpixanue pacrenuit». [Ipaktuueckas pabora «/IpixaHue pacTeHUid:
OIICHKAa UHTEHCUBHOCTH JbIXaHUS PACTEHUIH IIJIOI0BY.

UccnenoBarenbckue padboTel: «BrnusiHue criocoba BeIpaminBaHus (COCTaBa MUTATEIbHON CMECH,
CXEMBbI BHECEHHSI) HA POCT U Pa3BUTHSI PA3THMUHBIX PACTEHUI.

6. Kynvmypuoie pacmenusa. Cospemennvie acnexkmol cenexyuu (20 uacog)

Kak denoBexk cranm wucnonb3oBaTh pacTeHus? CBs3b pa3BUTHS [MBWIM3ALMU YEJIOBEKA U
oJoMallHUBaHus pacteHuid. Jlomectukanuda. Jluckyccust «JlomecTukanusi, BCE JIM PACTEHUS U
KUBOTHBIE, KOTOPBIE )KUBYT PSIOM C YEJIIOBEKOM UM OJIOMAIIHUBAIOTCS? MOKHO JIM CUUTATh TapakaHa
0JIOMAIlIHEHHBIM )KUBOTHBIM?»

HacnencTtBeHHOCTP M M3MEHUYMBOCTb — OCHOBHBIE CBOMCTBA JKMBBIX OPTraHU3MOB.
W3menunBocTh. Buasl m3menunBocTh. I[lpaktnyeckas pabora «MoaudukanuoHHas HW3MEHYMBOCTD
(JIUCTBS, UTOJIKU C OHOTO JIEPEBA)».

['eH — MaTepHanbHbI HOCUTENb HACIIECTBEHHOCTH U U3MEHUYUBOCTH. HyKIIeHHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTHYecKoro Marepuana B kieTke. Jlemenue kinerok. Permnmukamus JJHK. OcHoBHas
norma mosekynsapHoi ouonoruu. Tpanckpunuus. Tpancnsauus. Myrauuu. [Ipaktuyeckas padota «I'en
— MUHCTPYKILUS 10 cOopKe KIIeTKH (Ha Oucepe win KOHCTpykTope)». [IpakTudeckas pabota «Myranus
Ha OyrepOpoxae (m000i 00BEKT U3 MPEAbIAYIIeH padoThl, T/I€ M3MEHEHUE MHCTPYKIIMH TPUBEAET K
M3MEHEHMIO BHEIIHETO BUJIa 00BEKTa)».

D¢ ekt OyTHUIOUHOTO TOPIBIIIKA U TeHeTUYecKoe pazHooOpasue. Uto Takoe reHOaHk? 3aueM
COXpaHATh TeHEeTH4YecKHe pecypchl pacTteHuil? OCHOBHBIE CHOCOOBI COXpAaHEHHs T'€HETHUYECKUX
PECYPCOB pacTeHuii (ex situ u in situ).

3nauenue pabor H.U. Basunosa. 3akon TOMOJIOTHYECKHUX PSIOB. [{eHTpHI
MIPOUCXOXKICHUSA KYJIbTYPHBIX pactenuyi  H.M. BasumoBa u II.M. JKykoBsckoro.
[IpakTuyeckas pabora mo rpynmnaMm «OTKyAa Ha HalIMX CTojax (PYKThI/OBOLIM/31aku». OCHOBHBIE

MeToAbl  cenekuuu.  ['mOpuamzarms. @®opmbl  oT6opa.  OCHOBHBIE
HaNpaBJICHUS  CENEKIUH:  YIy4IIeHHWE YpOXKaWHOCTH, YCTOMUMBOCTH K OWOTHYECKMM U
abuotnyeckuM Qaxtopam. [IpakTuueckas padora «BripamuBaem ropox. Kak mposectu



CKPEILHUBAHUE y TOPOXa.

Ecte nu xu3Hp B mpoOupke? buorexHomorusi KyiabTYpHBIX pacTeHuid. MccrnemoBaTtenbckas
pabora «BelpamuBanue pacTeHMd B TOpoOupKe» (MOXKHO BOCHOJB30BATHCA pE3yabTaTaMHU
IPEbIAYIIUX KCIIEPUMEHTOB 10 COCTABJICHUIO TUTATENbHBIX PACTBOPOB AJIsl PACTEHUI).

Kak wuyemoBek MoxeT MoauUIUpPOBaTh pacTeHus? ['eHeTHueckoe peaaKTHpPOBAaHUE.
CoBpeMeHHbIE MOAXO0Jbl M JAOCTH)KEHUSI T€HETUYECKOI0 peAakTUpoBaHus pacTeHuid. [Ipaktmueckas
pabota «I'eHOMHBIE HOXKHULBI (MoAenupoBanue padoTsl cucrembl CRISP-Cas).

7. Pacmumenvnas npodykyus. (8 uacoe)
Hanzemubie u mop3eMHblie opranbl pacteHuid. [loGer n BUIOM3MEHEHHBIH MOOErpacTeHui.
CriocoObl pa3MHOKEHUS paCTEHUH.
ITonsitue O  KaudecTBe IIPOJYKTOB IUTaHUS. [Tpo6aembl KOHKYPEHLUHU
OTEYECTBEHHBIX IIPOJAYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOrMCTHKA JOCTaBKU U CPELICTBA

COXpaHeHHUs NpoaykToB nutaHus. IIpakruueckas padora «llpeaenbHO AOMYyCTUMbIE KOHLEHTPALUU
(ITAK) 1 MmeTo1b1 KOHTPOJIst 6€30MaCHOCTH PACTUTEIBHBIX TPOIYKTOB IMMUTAHUSI.

Mukpo3seneHb: Mone3HocTh U TexHosorus. MccienoBatenbckas pabora «OieHKa KauecTBa
BBIPALICHHOW MUKpO3esieHn» (1100 cBOs, 1100 U3 Mara3uHa).

Xumuyeckuil ananu3 npoxaykuuu. OcHoBbl  cnekTpodoromerpun. [loTeHnmomeTpus.
Xpomarorpadus. Ilpaktudeckas pabora «MeTOnsl OIEHKH Ka4eCcTBa PACTUTEIBHOW IPOTYKIUH:
XpaHEHUE U COXPAHHOCTb MUTATENIbHBIX BELIECTBY (10 JOCTYIIHOMY 000PYI0BaHMUIO).

HccnenoBarensckas padbora «Onpenenenne ButamuHa C MeToqOM 00OpaTHOTO TUTPOBAHHS B
IJI0/1aX Ha pa3HOM CpPOKe (croco0e) XpaHEHUsD.

Mopnyab «buorexnonorus» 7-8 kiaccnl (68 yacon)
1. Buomexnonozus (4 uaca)

[TonATHE OMOTEXHONOrHU. 3a4eM YEIOBEKY OMOTEXHOJIOTHH, B Ye€M MX MPEUMYIIECTBO MEpPe
XUMHUYECKUM CUHTEe30M. OCHOBHBIE OMOOOBEKTH OMOTEXHOIOTUHU: TPOMBIIIICHHBIE MUKPOOPTaHU3MBI,
KJICTKM W TKaHU pacTeHWH, >KUBOTHBIX M YeJlOBeKa, Ouokaranuzatopsl. Ilpaktuueckas paboTa
«[TpumMeps! MpUMEHEHUsT OMOIOTUIECKUX 00BEKTOB B TBOCH YKU3HMY.

Ceippe U1 OMOCHHTE3a M OLIEHKa ero OHonornyeckoil neHHocTH. OCHOBHBIE UCTOUYHUKHU
yriepoza, a3ora, ¢ochopa, MUKpo3IeMeHTOB. VcciieqoBaHHe HOBBIX MCTOYHHKOB CHIPhS (BKIJIIOYAs
BOIMPOCHI €ro IMpeIBapUTENbHON 00pabOTKHM), pa3paboTKa HOBBIX MUTATEIbHBIX Cpell, B TOM 4YHCIE
BKJIIOYAIOIUX OMOCTUMYJISATOPBI U JAPYrHMe SJIEMEHTHl YNPABICHHUS M ONTUMHU3ALMHM IPOLIECCOB
OounocuHTe3a. MeTo b ONTUMH3AIMUTTUTATEIBHBIX CPE.

2. Muxpoéuonozus (12 uacos)

[Tonosxenne MpPOKapUOTOB B CUCTEME OpraHndecKoro mMupa. CTpoeHrneOaKkTepruabHOU KIETKH.
Knaccudukanms 6aktepuii. Mopdomorust 6akrepuid. [IpocTbie U CIIOXKHBIE METOIBI OKpAITUBAHUS
OaxTepuil. duznonorust 6akTepuil: MUTaHUe, AbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9KkcTpeMO(MUIBHOCTh, OCOOEHHOCTH  CcTpoeHusi kietku). JlaGopatophas  pabota
«DukcupoBaHHble Tpenaparel OakTepuii. OrmnpeneneHue GOPMBI  MPEAIOKEHHBIX  KYJIbTYP
MHUKPOOPTaHU3MOB, UCIIONB3YSl TIPOCTONM MeTol OKpackmu» JlaboparopHas paboTa «OmnpeneneHue Tumna
KJIETOYHOM CTEHKH METOJIOM OKpaiuBanus 1o ['pamy» (Mpu HATUYUH PEAKTUBOB).

MonoyHokuciaoe u crnuptoBoe OpokeHue. DororpodHBIe M XeMOTpOo(dHBIE OaKTEpUH.
Kunernueckoe omucanue mpoliecca pocta MUKPOOPTaHHW3MOB. DKCIOHEHIMAlIbHAsE MOJENb pOCTa.
Kunetnka rubenm mukpoopranusmoB. JlaboparopHasi pabora «[IpuroroBieHue NPHUIKU3HEHHBIX
MpEenapaToB MOJOYHOKHUCIIBIX OaKTEPUii».



[TaTorennslie Oakrepun. YymMHas majgoyka U YepHasi CMEPTh, OOTYIU3M, CTOJIIOHSK, TyOepKyIIes.
Hcropus 60pr0ObI ¢ 6akTepranbabiMu nHPeKkusmu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas pabota «BblneneHne YUCTON KyJIbTYpbI
Oaktepuii. MeTon pa3BemeHui. Meroa  ucTOmIarolero ImTpuxay. Jlaboparopnas paborta
«Mopdornoruueckas xapaKTepUCTHKa BbIIEJICHHOW YHUCTOM KyJIbTYphlI: XapaKTEpPUCTHKA KOJOHUH,
¢dbopMma OakTepuil, TUI KJICTOYHON CTCHKU.

Boiina  OeckOoHEYHOCTH: AHTHOMOTHKM TNPOTUB  Oakrtepwil. MexaHM3MBl  JI€HCTBHUI
aHTHOUOTHKOB. MeXKJIeTOYHAsI KOMMYHUKanus Oakrepuii. UyBcTBO kBopyMma. JlaboparopHas pabora
«CpaBHEHHE pOCTa MHKPOOPTraHM3MOB Ha 4Yamke ©0e3 W ¢ J00aBJICHUsS aHTUOMOTHUKOBY
HccnenoBatensckass pabora «lloMck  MHKpPOOPraHM3MOB — OOJNAJAlOIMX  AHTAarOHHUCTUYECKOM
AKTUBHOCTBIOY.

[Ipumenenue Oakrepuil uyenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a MPOJYKTOB
MUKpooprann3mMamu. bakTepuu, KOTOpble MOTYT pasnarath Iactuk. MccnegoBarenbckas paborta
«Bplenenrne MOIOYHOKHUCIBIX OaKTepuil, UCCIeIOBAaHNE UXAKTUBHOCTIY.

Mukpoopranu3smbl B arpoOMOTEXHONOTHU. VICKyCCTBEHHBIE acCOIMAIlMM  PAcTeHHH ¢
MUKpooprannzMamiu. VccrienoBatenbsckas padoTa «Beiaenenue 6akTepuil MoJIe3HbIX A1 paCTCHUN.

3. Dykapuomuueckue opzanusmvl 6 Ouomexnonozuu (naecnesvle 2pudbvl, OPOHCIHCU,
600opocau) (12 uacos)

[TnecHeBble rpuOBI MPOILYLIEHTH OMOJOTUYECKH AKTUBHBIX BEILECTB.

OOmast xapakTepuCTHKa APO}¥OKEH caxapoMULETOB. McTopus HCHOJIB30BAHUS JPOAOKEH B
TPaJULIMOHHON OMOTEXHOJOrMU. TEeXHOJIOTMHM BHUHOAENUS U XJIeOOMeueHHs, CIEeUUaIU3UPOBAaHHbIC
pacel npoxokeil. Mertabonmusm aposokeid. Peakmms criuproBoro Oposkenus. JlaGopartopnas pabora
«[Toxcuer kieToK Apoxked B kamepe ['opsieBa». Jlaboparopras pabora «OOHapyKEeHHUE MPOITYKTOB
CIUPTOBOTO OpOKEHHUS: OSTUJIOBOIO CIHUpPTAa M yrJeKucioro rasa». IlomyueHune BTOPUYHBIX
MeTaboNIuTOB B Jpoiokax. [[poxokn kak mpoayueHTsl OuotoruimB. IlomyueHue neneBblx OENKOB B
JPOAOKAX.

OCOOEeHHOCTH BEreTaTMBHOIO M IIOJIOBOI'O PAa3MHOXKEHHUS Yy JPOXKeH, 3HaUeHHEe H3y4eHMs
MHUTO32 W IUTOKHMHE3a JJIs ONTUMM3AIMU IPOLECCOB KYJIbTUBHUPOBAHMUS JIPOXIKEBBIX ILITAaMMOB,
MOHMMAaHMsI IPUYHMH MAaTOTEHHOCTH JAPOXOKEN U rpuOOB, MOMCKaMUIIEHEH (QYHTUIIUAOB U pa3paboTKH
HOBBIX JIEKApCTBEHHBIX IpenapaToB. JlaboparopHas padora «HalmtoneHre pa3sMHOKEHHS APOKKEBBIX
kietok». Ilpaktuueckas paborta «llomydyeHue TBopora M Kedupa Ha OCHOBE MOJIOUHOKHCIBIX
Oaxtepuit». [Ipaktuyeckas pabora «OCHOBHbIE BUJBI KBaca M MX XapaKTEPUCTUKA»

«/IpoAcKH M MOJIOUHOKHCIIbIE OaKkTepuu, MpUMEHsSEeMble i1 MPOU3BOJACTBa KBaca». [IpakTuueckas
pabota «CpaBHMTENbHBIM aHAIM3 Pa3BUTHUSA JPOACGKEH B adpOOHBIX M aHA3POOHBIX YCIIOBUSAX).
[Ipaktnyeckas pabota «MeToabl OLEHKUM CBOMCTB

xjebonekapHbIX Jpoxked. OCoOCHHOCTH TPUMEHEHUs TMPECCOBAHHBIX, CYIMIEHBIX M WHCTAHTHBIX
npoxoxei». MccnemoBarenbckas padota «BnusHue (u3nko-xuMudeckux (akTopoB Ha KadeCTBO
OMOTEXHOJIOTHYECKON MPOAYKINH (KBac, Kepup, ChIp, Xj1ed u 1Ip.)».

Bomopocin  — mepcneKTHBHBIM  OOBEKT Il  TPOM3BOJACTBA O€lka ©  YIJIEBOJIOB.
buorexHomorndyeckue METOABl OYHMCTKH TBEPIBIX, XHUIKAX OTXOJOB M Ta3000pa3HBIX OTXOOB
npou3BoACTB. Ctounble BOABL. CxeMbl OYUCTKHA. BHODHMIBTPBI, a9pOTEHKH, METAHTEHKH, OKCUTEHKH.
AKTUBHBI WJI W BXOJSIINE B HETO MHKPOOPTaHW3MBI. VICToONb30BaHME BOJOPOCIEH B OUYHCTKE
CTOYHBIX BOJ. MccrnenoBaTennbckas pabora

«Bnusaue ¢pusnko-xummuyeckux ¢pakropo Ha pocT Bogopocnu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacos)
HaciencTBeHHOCTP M W3MEHYUBOCTH — OCHOBHBIC CBOKMCTBA JKHUBBIX OPTraHU3MOB.



N3menunBocTh. Bunbl m3menumBocTh. [lpakTtuueckas pabora «MoaudukanroHHass W3MEHYMBOCTD
(JIUCTBSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MaTepuabHBI HOCUTEIIb HACJIEICTBEHHOCTH U U3MEHYMBOCTH. HyKIIEHHOBBIE KHCIIOTHI.
Jlokanu3zauusi reHeTuyeckoro Marepuana B kierke. Jenenue knerok. Pemnukarnus JJHK. OcnoBhast
norma MoJiekyisipaoit ouonoruu. Tpanckpunums. Tpancmsuus. Myramuu. [Ipaktuueckas padora «I'eH
— MUHCTPYKLHUS 10 cOopke KiIeTKH (Ha Oucepe win KOHCTpykTope)». [IpakTtuueckas pabota «Myranus
Ha OyrepOpoxae (m000i 00BEKT M3 MPEAbIAYIIeH padoThl, T/Ie U3MEHEHUE MHCTPYKIIMH TPUBEAET K
M3MEHEHHUIO BHEITHETO BUIa 00BEKTa)».

5. Bupyconozusa. (6 uacoes)

[TonoxeHne BUPYCOB B CHUCTEME OpraHM4eckoro mupa. CTpyKTypa M XUMHUYECKUU COCTaB
BupycoB. Knaccudukamnus BupycoB. Penpoaykuus BupycoB. [IpocMoTp gokyMeHTalbHOTO GuibMa 0O
BHUpYCax.

Bupychl - B0o30yauTenu mHGEKIHOHHBIX Oone3Heil. OHkoBUpYCHL. bakTepuodaru: ctpoeHme,
cBoiicTBa, mpuMeHeHue. IlpakTmueckas pabora. «Meron pasBenenmii» IIpakTuueckas pabora.
«TutpoBanue GakTeprodarony.

buonoruueckue MeTo 151 60PHOBI C BUPYCAMHU.

6. I'ennas unxcenepus u Guomexnonozuu. (8 4acoe)

OcHoBbI TeHHOU MHKeHepuH. Bekropa. Crienuduueckue ¢pepments Oakrepuid. Ilpaktudeckas
pabora «DHIOHYKJIEa3bl PECTPUKIHMH (paboTa ¢ HYKJICOTUIHBIMU TOCIEIOBATEIHLHOCTSIMU Ha
Oymare)».

buorexHonorun mnpoaykuuu Oe€IKOB B OaKTepUalbHBIX KyJbTypax. JlOCTH)KEHHS TIeHHOU
WHXCHEPUU U OMOTEXHOJIOTHHU.

CRISPR/Cas — cucrema aJanTUBHOTO HMMYHHTETa OakTepuil U apxei.

[TpaxTrueckas pabota «I ennble HOkHULBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»[ MO. Metozst
nosyuenust 'MO. Urpa-auckyccus «Bsiurpaii TpaHT Ha CO3/1aHUE

ITMOwy.

7. Buomexnonozuu ¢ ncueomnogoocmee (8 uacoe)

JlomecTukanusi OCHOBHBIE JIOMAallHUE >KHUBOTHBIC, COBPEMEHHBIE OJKCIIEPUMEHTax TIO0
JIOMECTHKAIIUM KUBOTHBIX (JTUCUIIA, HOPKA M JApP. — DKCIEPUMEHTHl HAay4YHOW IIKOJIBI aKaJeMHuKa
bensesa). [uckyccust «JlomecTukanusi, Bce JM PAcTeHUs U KUBOTHBIE, KOTOPBIE >KUBYT PSAIOM C
YeIIOBEKOM MM OJOMAaITHUBAIOTCA? MOKHO T CUMTATh TapakaHa OJJOMAITHEHHBIM KUBOTHBIM?».

CoBpeMeHHBIE METOABl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTALUSA HSMOPHUOHOB, XHMEpHBIC
KUBOTHBIE, KJIoHUpoBaHue. [IpakTudeckas paborta «MeToauka KIOHHPOBaHUS (MOJAETHUPOBAaHUE HA
Oymare).

OcHoBHBIE 00JI€3HH KUBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTAaHU3MOB M I1apa3WTOB B
pa3BUTUU 3a00JI€BaHUI JOMAIITHUX JKHBOTHBIX W OCHOBHBIX Mepax OOpbObI C HUMH;, POJIb TOJE3HBIX
MUKPOCUMOHWOHTOB B OpraHU3Me KWUBOTHBIX. [lonoxkuTenpbHOe © MOOOYHOE (OTPUIIATEIIHHOE)
BO3JICCTBUU aHTHOMOTHUKOB Ha OPTaHU3M B XOJ€ JICUCHUS )KUBOTHBIX; IEJIM U 3a7a4d BETCPUHAPHH.
buorexnonorust kopmoBbIX mpemnaparoB. [Ipaktudeckas pabora «CocTaBieHHE paldOHA MUTAHH
KUBOTHOTO, pacdeT pacxoJIoB Ha cojaepkaHue». HcciemoBaTtenbckas padbora «OleHKa KadecTBa
MOJIOYHOUTIPOTYKIIUN Y.

8. Buomexnonozuu é pacmenueeoocmee (10 uacos)
OcHoBHble MeTonbl cenekuuu. [ubpuamszanms. Dopmbl or6opa. OCHOBHBIE HaNpPaBICHUS
CEJICKINH: yIYYIICHHE YPOXKANHOCTH, YCTONYMBOCTH K OMOTHYECKMM U aOMOTHYECKUM (aKTopam.



[TpakTrueckas padota «BeipanuBaem ropox. Kak mpoBecTu ckpenmBaHue y ropoxan.

OcCHOBHBIE TIOAXOMBI CEJNEKIIMH M OMOTEXHOJOTHH KYJIBTYPHBIX pacTeHudl, I uOpumuzanus,
OTJAJICHHAs TUOpUIU3allis, WCKYCCTBEHHBIH OTOOp, TreTeposuc, TpaHchopmamus, MyTarcHes,
reHeTu4ecKoe penaktuposanue). Mcropus cenexkuun BPoccuu u Mupe, HCTOpUSE pa3BUTHS BaXKHEHIITNX
COpPTOB KYJIbTYPHBIX PACTEHUH.

Kak demoBek moxker mMoauduuupoBaTh pacteHus? ['eHHas uHxeHepus pacteHuii: UtTo Takoe
reHeThyecKass MHxkeHepusi pacteHuid. TpaHcrennele pactenus. Mertonbl monydenus. OOpa3zoBaHue
omyxojied y pacteHuil. ArpoOakrepuanbHas TpaHchopmanus: Ti-rurasmuael. [ensr  T-JIHK.
MornekynsipHO-TeHETUUECKHEe  MEXaHU3Mbl  TpaHcpopmaiuu. [eHeTHueckoe peaaKTUPOBaHUE.
CoBpeMeHHbIE MTOAXO0bl U JOCTHKEHUSI T€HETHYECKOrO0 pPeNakTUpOBaHMS pacTeHuil. [IpakTuyeckas
pabora
«["enomMHBIC HOXKHUITBI (MOAenUpoBaHue padoThl cucteMbl CRISP-Cas).

Ectp nu  xku3Hb B TpoOMpke? BHOTEXHONOTUS KYJIBTYPHBIX PACTCHHIA.
UccnenoBatensckas paboTa «BelpamuBanue pacTeHUd B MpoOUpKe (MOXKHO BOCHOJIb30BATHCS
pe3yiabTaTaMu  IPEAbIAYIIUX 3KCIEPUMEHTOB 110 COCTABJIEHUIO MHUTATENbHBIX pPacTBOPOB IS
pacTeHui)».

Mopnyabs «Mosekyasipabie 0OCHOBBI (puznosiorun U papmakoaorum» 9 kiace
(68 yacoB)

1. @usuonozuueckaa xumus. (20 uacos)

Beenenwne. buorennsie anementsl: opranorensl: O, C, N, H. AkTuBHBIE (OPMBI KHCIOPOAA, UX
MOJIyYeHUe, HeUTpan3alusl.

MaxkposeMeHTHI: MPOLIEHT COAECpPXKaHUS B OPraHU3Me, BhIMONHsIeMast (GYHKIUS, COACpKAHUE B
npoaykrax nurtaHus. Ca2+ - cBs3bIBaolIue OENKH, JIECTTOHHPOBAHHUE KaJbIUS, PErYJSAIUsS ypPOBHS
KallbllMsl B OpraHu3Me: TOPMOHBI MoYek. Mg — cTpoeHHe XJIopo(uiia, ero akTHUBAIUS COIHEYHON
JHEPIrUEH.

MuKkpo3eMeHTBl: B KAKMX MOJIEKYJIaX COJEp)KaTrcs, BBIMONHsIEMas (QYHKIMS, COAEpKaHUE B
npoaykrax nutaHus. [locnencTBusi mepeno3upoBKH MHKpoljieMeHTaMu. Fe — ycBanBaeMble THIIBI
coeMHEeHMH xene3a. ['eMonpoTenHbl, reMolnaluH, TUTOXpoMbl. Cu — YyCBOEHHE U TPAHCIIOPT MEH.
benku, coxpepxkamme wmenb. Ilaromormyeckne cuHApoMbl MeHke W BunbcoHa, CBA3aHHBIE C
METa0O0IM3MOM MEJIH.

Toxcuunbie anemenTsl [lepuoauyeckoit cuctemsl 111 OpranusMa. BinsitHue HegocTaTka Makpo
Y MUKPOAJIEMEHTOB Ha JKUBbIE OPTaHU3MBI.

HccnenoBarensckas pabora «KonudecTBeHHash OIEHKA COJEpKAHUS MHUKPOAIIEMEHTOB WU
BUTAMHUHOB B MUIIEBBIX TTPOTYKTAX

XKupsl. 3a0oneBaHus yellOBeKa, CBA3aHHBIE ¢ HAPYILIEHUSMH >KUPOBOIO OOMeHa.
Jucnununemun.

VYrneBoabl. 3aboseBaHUs YeEIOBEKa, CBS3aHHbIE C HAPYIIEHUSIMU YIJIEBOJHOIO OOMEHA.
CaxapHuslii 1uader.

benku. Ctpoenne. 3a0oiieBaHMs 4YE€IOBEKa, CBS3aHHBIC C HAPYIICHUSIMH OEIKOBOTO OOMEHa.
Oynkiun  6enkoB.  dDepmeHTsl. Mexanusm gedictBus. Kmacchl  (epMEHTATHBHBIX —peakIuil.
Kodepmentsl. [lpaktudeckoe 3ansitue «KadecTBEeHHBbIE pEaKIMM HA OPraHMYECKHUE MOJEKYIbI».
[IpakTuueckoe 3austue «JleHarypanus OenkoB» Ilpaktuyeckoe 3anatue «V3ydeHne aKTHUBHOCTH
amMuiIa3biy.

BurtamuHbl xupopacTBOpuUMbIE, BojAOpacTBOpuMbIe. [IpeBpalieHne BUTaMHUHOB B aKTHUBHbBIE
(dhopmbl KOPEepMEHTOB. ABUTAMUHO3HI.

OcCHOBHBIE THITBI META0OJIMYECKUX peakuuid. buosneprernueckue npormecchl. I mukonus. [{ukin
Kpebca. Ilemp mepenoca snexkTpoHoB. OKHCIEHHE XUPHBIX KHCIOT. Kartabamm3m aMHUHOKHCIIOT.



I'moxoneorene3. CuHTE3  YIJIEBONOB, OCNKOB, JKUpOB. MeraboiuTnuueckue 3a0o0JIeBaHUS.
[IpakTruyeckoe 3ansaTHe «Penienne 3a1a4 Ha YHEPTETUIECKUN OOMEH».

Knerka. [lonarue memOpansl. @yHKIMM MeMOpaH. Buisl TpancnopTa B KIIETKY.

MemOpanHble opraHouibl. 3a00€BaHNs CBA3aHHBIE C HapyLIEHUEM PabOThl MEMOpPaHHBIX OpraHell,
00JIe3HM HAKOIJICHUs. THUIIBI KOHTAKTOB MEXy KJIETKaMH.3Haue€HUE MEXKJIETOUHOW KOMMYHHUKAIMH
U1 310pOBbs opranusma. [Ipaktuueckoezanarue «/lnanus (kiaerodka Tpayoe)».

Anpo. VYpoBHM  yHakoBKM  XpoMaTMHa.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpaHHbIe OpraHOU/IbI.

2. Monexynapnas 6uonozusa. (20 uacos)

OcHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIAPHOM OMOJIOTHH.

HyxnennoBbie kucinotel. OCHOBHBIC MPUHIUIBI cTpoeHus. [IpakTudeckast pabora
«Boinenenne JIHK w3 OGananaw. Ilpaktmueckass pabora «Mogenb JIHK-opurammy. Ilpaktudeckas
pabora «Onpenenenue kauectBa npemnaparoB JJIHK ¢ momombio ciektpodoTomeTpuny (MIpU HATUYUU
obopymoBaHus).

Martpuynsie CHHTE3bl. Permkanus — OCHOBa KJIETOYHOTO JefieHus. [I[pUHIMIBI perTuKaiiig.
[IpakTnueckass paborta «PeruinkaruBHas MamuHa (Urpa-neMoHctpauus)». Ilpakrtuueckas pabora
«[1P (Monens ammnudukanus Ha Oymare).

Mytauuu. Yro Be3biBaeT wu3MeHeHus B crpoeHun JHK. Ilpunnunel penapauuu.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuiia mpoMOTOpay.

['enernyeckuit kopn. Ilpaktuueckas pabora «PemeHue 3amady Ha TEHETUYECKUH KOI»
Tpancnsauus. [IpakTudeckas padota «DonIUHT OEIKOBY.

Opranuzanus renoma BUupycoB [I[poTHBOBHUpYCHBIE CPEACTBA, MEXAaHU3MBI UX JICUCTBUSI.

Opranuzanus reHoMa OakTepuit AHTHOaKTEpUaIbHBIC npenaparsl.
HccnenoBarensckas pabota «PacpocTpaneHrne aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranusaius
reHoMa dykapuoT [‘eHoMHOe pemakTupoBanue. IIpakTuueckas pabora «Pabora B COBPEMEHHBIX
reHeTudeckux 6Oazax naHHbIX. [IpoBenenue In silico

aHajJIn3a NoCaeI0BaTEIbHOCTEH T€HOBY.

3. ®apmaxonozus (28 uacos)

[TonsitTne o nekapcrBax. lIpMHIMIBI MOaXoJa K IMOMCKY HOBBIX JIEKAPCTBEHHBIX CPEICTB.
CkpunuHr u ero wmetonsl. HccnenoBatenbckas pabora «OKCHEPUMEHTHI 10  ONPENEICHUIO
TOKCUYHOCTH BEIIECTB HA apTEMUIMIX).

[Tyt BBenenus JIC. dapmakokuHETHKA JIEKapCTBEHHBIX BellecTB. BcacwiBanue (abcopOrmst)
nekapcTB. OCHOBHbIE MEXAaHH3MbI BcachlBaHUs. TpaHCHOPT JieKapCTBEHHBIX BellecTB. ['eHbl U Oenku
nepBoil ¢aspl OuorpanHchopmaruu. IlyTu BbIBEJEHMS JIEKapcTB W3 OpraHu3Ma. OKCKpelus |
anumuHanusa. ['eHbl u Oenku BTOpoil (asbl OnmoTpanchopmanuu. PapmakoguHamuka. [J1aBHOE H
no0oYHOE, pe30pOTUBHOE U MECTHOE, MPSAMOE, HEMIPSIMOE U peIeKTOpHOE IeiicTBHE.

Bunbr B3aumopeiictBus siekapcTB. CHHEPrU3M M aHTaroHW3M IPU COBMECTHOM
NEMCTBUM JIEKAaPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIN CUTHAIMHT. THIBI KIETOYHBIX pelentopoB. MemOpaHHBIE: HOHHBIE
KaHaJlbl, KaTAIUTHYECKUE U COTpsbKeHHbIE ¢ G-0eiaKamu; BHYTPHKIETOYHBIE: IIUTOIIA3MAaTHUECKUE U
saepHble. MexaHu3Mbl JIMTaHI-pelenTOpPHOro B3aumoJieicTBus. CelneKTUBHOCTh (M30UpaTenbHOCTD)
NEHCTBUS, CBSI3b «XUMHUYECKasi CTPYKTYypa — (hapMaKoJIOTUYecKasi akTUBHOCTD BEILIECTB.

PapmMaKoIOrn4ecKon MOYJISLANA CHUHAITUYECKON XOJIMHEPTUYECKON repeayu.
MonekynsipHblif MexaHW3M JeWcTBUS U (papMakoioruyeckue cpoiictBa M- XonuHOOJIOKaTOPOB,
TaHIIMOOIOKAaTOPOB U KypapemoJoOHbIX cpenctB. Papmakojoruyeckas peryisiluus aKTUBHOCTH
aJIpeHePrUYeCKOro CUHaTca. AJJPeHOMUMETUKH, alpeHOOIOKATOPhI, CUMIATONUTUKH. [IpakTuyeckas



paborta
«BnusHue afpeHanrHa Ha cepeuHble COKpaLIeHUs (IPOrpaMMHOE 00ECTICUEHUE ).

MonekynsipHasi (papMakoJOrusi aHTHAUIEPTHUECKUX CpPEeACTB. [ MCTaMHUHOBBIE pPELENTOPHI:
TUIBI, MOJIEKYJsipHas opranuzanus. CraOunmuzatoppl MeMOpaH TY4YHBIX KIETOK: MOJEKYJISIPHBIN
MEXaHU3M JIeHCTBUs, OCOOEHHOCTH KJIMHUYECKOTO IPUMEHEHHUs, TOUYKH IPUIIOKEHHUS ACHCTBUS
MHTUOUTOPOB JIMIIHUIHBIX MEAUATOPOB.

MexaHu3M JIEUCTBUS U NIPUMEHEHHE IIPENapaTroB, CTUMYJIHUPYIOIUX MPOLECChl UMMYHHUTETA.
dapMakoIOry4ecKass  XapakTepUCTUKA  HMHTEPJIICMKHMHOB:  IIOJYy4Y€HUE, MEXaHU3M  JCHCTBUS,
npuMeHeHre. OCHOBBI  MAaTO(QHU3UOJIOTHHU  OCTPO(a30BOr0  OTBETa, MEIUAIHMS BOCIAICHUS.
MonexkyJApHbI ~ MEXaHHU3M  [POTHUBOBOCHAIUTEIBHOIO  JEUCTBHUS  INIFOKOKOPTHUKOCTEPOUIOB,
HECTEPOUAHBIX POTUBOBOCHAIUTENBHBIX cpencTB. [lpakTmueckas pabora «l'mcTOIOrHYECKUE
IIpenapaTsl UIMMYHHON CUCTEMBI».

IlonsTie o0 Hapko3e UM HApKO3HBIX Ipenaparax. KieTO4YHBII M HEPBHBIM  HApKo3.
dapMakonoruueckas XapakTepUCTHKa OTIEIbHBIX TPYII HapKO3HbIX cpeacts. [locienoBarenbHOCTH
JeWCcTBUS Ha LIEHTpalbHylo cucreMmy. [IpakTuueckas pabora
«['ucrosnornyeckue npernapaTsl HEPBHOU CUCTEMBI.

dusnonornyeckuii coH; (asbl cHa. Bunel Hapymenuii cHa [loHATHE 0 METMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenapartax (TUIHOTHKAX).

MonekynsipHble acnekTbl Houmuuenuuud. OnuaTtHble pelenTopbl, WX THUIIBIL.
OHkedaauHbI U S3HIOPPHUHBI - S3HJOTCHHbIE JIUTaH (bl OTIUATHBIX PELIEITOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHE, BIMAHUE HA (QYHKIUIO SKCTPAUMPaMUAHON CHUCTEMBI,
SMOLIMOHAIBbHYIO c(epy, PpBOTHBIM ILIEHTp, apTEpUAIbHOE JaBJIEHHUE, LEHTP TEPMOPETYISALUU.
MounekynsipHble MEXaHU3MBbI JEHCTBHSI HEHPOJIENTUKOB, BIUSHUE HA JO(PaMHUHOBBIE, CEPOTOHUHOBBIE,
a/IpeHO- U I'MCTaMHUHOBBIE PELENTOPbl, UX ACUCTBUE Ha KJIETOYHbIE MEMOpPaHbl, Ha JIEOHUPOBAHHE
TKAHEBBIX MOHOAMUHOB. [loTeHIInan- 3aBUCHMBIE HATPUEBBIE KAHAJIBI KAK MUIIEHH JEHCTBHSI MECTHBIX
aHecTeTHKoB. CrocoObl MHTMOMPOBaHMS MMOTEHIMANI-3aBUCHUMbIX HATPHEBBIX KaHAJIOB MECTHBIMH
a"HecreTukamu. Ilpaktuueckas pabGora «Kapra skcmpeccuun J0()aMHUHOBBIX M CEPOTOHHHOBBIX
penentopoB B Mo3re mbimiei». Mccnenoartennckas padbora «lloBeneHueckne TecThl Ha

pBIOKax Danio  rario. CaeTyio-TemMHas Kamepay. HccnenoBarenbckas paborta
«[loBenenueckne TecThl Ha pbiOKax Danio rario. OtkpeiToe mone». MccnemoBarenbckas paboTa
«[ToBeneHueckue TecThl Ha ppiOkax Danio rario. CtaiiHOe TOBEICHHE.

Mopnyab «MoJieKkyasipHbIe OCHOBBI cejiekun» 9 kiacce (68 yaca)

1. Monexynapnas 6uonozus. (20 uacoe)

OcHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIIPHOU OMOJIOTHH.

HyxnenHnoBbie kucnotel. OCHOBHBIE MPUHIMIBI cTpoeHus. [IpakTuueckas padbora
«Boiienenne JIHK u3 Oanana». I[lpaxtuueckas pabora «Mogens JAHK-opuramm». ITpakrtudeckas
pabota «Onpenenenue kayectsa npemnaparos JJHK ¢ momombto criekTpodoromMerpuny» (Ipu HAJTMUUU
000opyI0BaHUA).

MatpuuHnble cuHTEe3bl. Peruinkanusi — OCHOBa KJIETOYHOTO JeneHus. [IpUHIUIBI perMKaym.
[IpakTrueckas pabota «PemnmukatuBHas MamuHa (Urpa-naeMoHcTparus)y». [Ipaktudeckas pabota
«[TP (Monens ammudukaus Ha Oymare)y.

Mytanuu. Yro Bbi3biBaeT usMeHeHus B crpoenuun JHK. Ilpunnmner penaparum.

Tpanckpunuus. [Ipaktuyeckas padora «Cuiia mpoMOTOpay.

['enetnueckuit xon. Ilpaktnyeckas pabota «PemieHue 3amad Ha TEHETHYECKUH KO
Tpancnsaus. [paktuyeckas padora «DPonIUHT OETKOBY.

Opranuzanys reHoMa BupycoB IIpoTMBOBUpPYCHBIE CPECTBA, MEXAHU3MBI UX JEHCTBUS.

Opranu3zanus reHoma 6akTepuii AHTHOAKTEepHabHBIC TIpenaparsl. MccnenoBarenbekas padora



«PacnipocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranu3aius reHoMa 3ykapuoT ['eHoMHoe
penaktupoBanue. [Ipaktnyeckas padora

«Pabota B COBpeMEHHBIX TeHeTH4Yecknx ©Oa3ax mganHHbIX. [IpoBemenume In silico anamumza
I10CJIEZIOBATEILHOCTEN TEHOBY.

2. Monexynapuvie ocnoewt zenemuxu (20 uacoe)

[Tpenmer reneruxu. KpaTkas uCTopus pa3BUTHs IPEACTABIEHUS O HACIEICTBEHHOCTH.

OT reHa K MpU3HAaKy: Kak packpacuTh KoTa. Uto Takoe npusHak? [lyTh OT reHa 1o mpu3Haka.
Myrtanuu. Annenu. ['eTepo3uroTsl 1 roMO3UroThl. JloMHUHAaHTHBIE U peleccuBHbIC ayuienu. PoseBas
urpa «Astenny. MccnenoBarenbckuii mpoekT MyTtareHHbIe (DaKTOPHI.

['eHbl cTposT OpraHu3M. BkiroueHue u BBIKIIOUEHHE OOJbIIOro Habopa reHoB. Kak kierku
MOHMUMAIOT, KaKHe T'eHbI JOJDKHBI padoraTh. PoneBas urpa «Cyap0a kiaeTku». [ eHbI-TiepeKimouaTeny.
[IpakTnueckoe 3aanue « AJITOPUTMBI I KIETOK.

JluckpeTHOE HacleA0BaHHUE MPU3HAKOB. 3aKOHbI MeHensl: OJJUH T'eH - OJuH npu3Hak. Cxema
CKpeIlMBaHUA. 3aKOH eIuHOo0Opa3us TUOpUAOB MepBoro mnokosneHusa. [IpakTuueckoe 3amaHue
«EnmHooOpaszue mepBOTro IMOKOJICHUSA». 3aKOH pacUICIUICHUsl MPU3HAKa BO BTOPOM MOKOJICHUHU.
[Ipaktuueckoe 3amanue «Paciierienne BO BTOPOM IMOKOJEHMM». FlccrmemoBaTenbCKUM MPOEKT
«3akoHsbl I'. MeHzens B 3KCIepuMeEHTE.

3akoHbl MeH/iensl: HECKOJIBKO I€HOB - HECKOJIBKO MPHU3HAKOB. /lurnOpuiHoeckpeiuBaHue.

HezaBucumoe pacxoxieHue XpPOMOCOM. [IpakTnueckoe 3a/laHue
«Pemetka [lenneray. CuenieHHOe HacleJOBaHUE.
BzaumopeiictBue reHoB. AjuienpbHOe W HeaiienbHoe. [IpakTudeckoe 3aHATHE
«B3auMoelicTBUs reHOB (MOJEIUPOBAHKIE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KIIeTKY)»Omnpeaenenue

nona. [TomoBeie XxpoMocombl. CamIibl M caMkH. BimstHre (hakToOpoB OKpysKaromen Cpelbl.
XpoOMOCOMHOE OnpeAeseHue nona. [lomoBblE  XpOMOCOMBI.
[IpakTHueckoe 3a/1aHne «HacnenoBanue, CLEIIJIEHHOE C  TIOJIOMM. [IpoGnema

JIOTIOJTHUTEIIbHOU X-XpOMOCOMBI Y KCHIIIHH. TpeXHBeTHHC KOIIIKH.

3. Monexynapuvie ocnoewi cenexyuu (28 uacos)

I'ensl B monynsnusx: Benukoe paBHoBecHe. [lomymsimus. YacToTsl BCTpeyaeMOCTH TPU3HAKA U
aitensi. YpasHenue Xapau-BaitnOepra. [Ipaktudeckoe 3amanue «YacToThl alijiesneil, T€HOTHIIOB U
¢denotumnoBy. MccnenoBarenbCkuil MPOEKT «AHAIN3 T€HETUYECKONW CTPYKTYPbI OMYJISIIMU (Ha OCHOBE
3akoHa Xapau-Baiiubepra)».

[TomynsAuy MEHSAIOTCA: YMCICHHOCTb, MHUrpanus W BblOOp cympyra. DakTopbl, KOTOpbIE
BBIBOJIST MOMYJSALUI0 M3 paBHOBecus Xapiau-BaitnOGepra. UucneHnocts nonymsuuu. PoneBas urpa
«Oddext ocHoBaremns». PoneBas urpa «3ddexr 6yTbuiounoro ropasiika». peiid renos. Myranuu.
Hecnyuaiinoe ckpenuBanue. M3oisius.

[Tomynsiuy MEHSIOTCS: €CTEeCTBEHHBIM OTOOp. MexaHu3M JeHCTBUS €CTECTBEHHOIO OTOOpa.
JBwxyumii or6op. PoneBas urpa «EctecTBeHHBII 0TOOPY.

MoudukaioHHass HM3MEHYMBOCTh. CTAaTUCTHYECKHE OCOOEHHOCTH MOAM(DUKALMOHHOM
n3MeHunBOCTH. MccnenoBaTenbckue paboTel «MoauduKanMoOHHAs HW3MEHYUBOCTh pPACTEHHHA B
Ipezieax Ballero MecTa XKUTEIbCTBaY.

HacnenoBanue xonuuecTBEeHHBIX npu3HakoB. KosmuectBeHHble mnpusHaku. Cpenosas
M3MEHYUBOCTH Npu3Haka. Koagduiment nacnenxyemoctu npuszHaka. Oteer Ha oTOOp. [lomck reHos
KOJMYECTBEHHBIX MNpu3HakoB. OnHoHykJIeoTuaHble BapuaHThl reHoB. JJHK-uun. Ilonnorenomuslit
aHaJIU3 acCOLMAaIUH.

«Owmb1» Hag reHoMmoM. Tloctrenomuas spa. OOpatHast reHeTHKa. «OMUKCHBIE» HCCIEOBaHUS.
[TpoTteom, metabonoM. [IpakTrueckoe 3aanue «ATPOHOMBIY.



JloMecTuKanuss ¥ LEHTPbl T€HETUYECKOTo paszHooOpasus. [lowcku pacteHuil c
«XOPOIIUMUY TIPU3HAKaMU TSl yenoBeka. LleHTprl reneTnueckoro pasHooopasus. Hukomnaii UBaHoBu4
BasuiioB. Cenexuus. KomOunanuonnas u rubpunnas cenexuus. I'ereposuc. [Ipaktuueckoe 3amanue
«I"oMon0orHYeCcKHE psIbl HACIEICTBEHHOW H3MEHYHBOCTI.

CoxpaHUTh M U3Y4YHUTh T€HBI, YTOOBI MEHATH Oynymiee. Kak mpaBMIbHO XpaHUThH

reHbl. Konekuy reHeTH4ecKux pecypcoB pacTeHui. [IpakTHKyM W/WiM UCCIIeA0BaTENbCKUN TPOEKT
«Metoapl KyJIbTUBUPOBAHUSA in Vitro JUisi COXpaHEHUs TEHETHMUYECKUX PECYpCOB pacTECHUW M Jis
YCKOPEHHOW CEJIEKLIMY.

['eHeTryeckue LEHTPHI B HaWIEH cTpaHe. [ 1€ 3aHMMAar0TCsl TEHETUKOW U TEHOMUKOM I HYXK]I
CEJIBbCKOT0 X034 CTBA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOUHOMH JESTEJIBHOCTH

3aHATUS B paMKax MporpaMMbl HampaBieHbl Ha OOecreueHHe OCTHIKEHHS IIKOJIbHUKAMU
CIIEAYIOIIMX JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX00Pa30BaTEIbHBIX PE3YIbTATOB.
JInYyHOCTHBIE pe3yJIbTaThI:

B cghepe epasxcoanckoco eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
NESTEIbHOCTH IPU BBIIIOJHEHUU MCCIEI0BAaHUN M IMPOEKTOB, CTPEMJIEHME K B3aUMOIIOHHMAHUIO U
B3aUMOIIOMOLIIH.

B cgepe nampuomuueckozo 6ocnumanus: OTHOLIEHHME K OWOJIOTMM KaK K BaXHOH
COCTaBJISAIOLIEH KYJIbTYpPbI, TOPIOCTh 3a BKJIAJl POCCUICKUX M COBETCKUX YUYEHBIX BPa3BUTHE MUPOBOM
OMOJIOTNYECKON HAayKH.

B cghepe Oyxoeno-npascmeennoco 6ocnumanusi TOTOBHOCTb OLICHUBaTb IIOBEICHUE U
MOCTYIIKA C IMO3ULUU HPABCTBEHHbIX HOPM H HOPM JKOJIOTMUECKOH KYyJIbTYpbl; MOHHMaHUE
3HAYUMOCTH HPABCTBEHHOI'O aCMeKTa JIeATEIbHOCTH YeJIOBeKa B MEIULIMHE U OMOJIOTHH.

B cgpepe scmemuueckozo ocnumanusi: TIOHUMaHUE pOJIM OHOJNOTMU B (OPMHPOBAHUHU
ACTETUYECKOMN KYIbTYphl JTUUHOCTH.

B cghepe ¢usuueckozo eocnumanus, gopmuposanus Kyremypul 300po6bs U IMOYUOHATLHO2O
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3/10pOBBIA 00pa3
KHU3HU (3710pOBOE MUTAHUE, COOIIOICHIE I'MTMEHNYECKUX IPAaBUI U HOPM, cOaTaHCHPOBAHHBIA PEKUM
3aHSATUA W OTHbIXa, peryispHas (u3myeckas aKTUBHOCTh); OCO3HAHHE IOCIEICTBUN U HENpPUSATHE
BpPEIHBIX TNpPUBBIUEK (YIOTPEOICHHUE alKOroJisd, HAPKOTHUKOB, KypeHHE) M HHbIX (OopM Bpena s
(U3MYECKOTO U MCUXUYECKOTO 370pPOBbsl; COONIOICHNE MpaBUil OE30M1aCHOCTH, B TOM YHUCIJIE HABBIKU
0e30macHOro MOBEJCHMS B MPUPOJHON cpele; chOPMUPOBAHHOCTh HaBbIKA pe(IeKCHH, yIpaBlieHUE
COOCTBEHHBIM AMOIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosoco eocnumanus: akTUBHOE ydacTHE B PELICHMM MPAKTUYECKUX 3a1ad (B
paMKax CeMbH, IIKOJIbI, TOpoJia, Kpas) OMOJIOrMYeCKON U SKOJIOTHYECKOI HalpaBIeHHOCTH, HHTEPEC K
MPaKTUYECKOMY U3yUYeHUIO ITpodeccui, CBI3aHHBIX ¢ OMOIOTHEH.

B cghepe sxonocuueckozo 6ocnumanus: OpUEHTALNsS HA NMPUMEHEHUE OMOJIOTMYECKUX 3HAHUMN
IIpU pEeIIeHNH 3a/1a4 B 00J1aCTU OKPY KAIOUIeH cpe/bl; 0CO3HAHUE dKOJIOTMUECKUX MPoOIeM U MmyTeil ux
pEeIIeHNs; TOTOBHOCTD K YYaCTHIO B TPAKTHUECKONIESATENIbHOCTH SKOJIOTMYECKOM HAalpaBIeHHOCTH.

B cghepe nonumanus yemnocmu HayyHo20 no3Hanus. OPUCHTALUS HA COBPEMEHHYIO CHUCTEMY
HAYYHBIX MIPEICTABICHUNA 00 OCHOBHBIX OMOJIOIMYECKMX3aKOHOMEPHOCTAX, B3aUMOCBSA3SIX YeJIOBEKa C
MPUPOAHON M COLMATIBHOM CPENON;



MOHMUMAHUE POJIK OUOJIOTHYECKOW HAyku B (OPMUPOBAHWU HAYYHOTO MHUPOBO33PEHHUS, pPa3BUTHE
HAy4YHOH J10003HATETBLHOCTH, HMHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB HCCIIEIOBATEIBLCKOM
NeSITENIbHOCTH.

B cgepe aoanmayuu x usmeHAOWUMCA YCIOBUAM COYUANILHOU U NPUPOOHOU CPeobl:
aJICKBaTHasl OLICHKA M3MEHSIONIUXCS YCJIOBUM; MPUHATHE pelieHHs (MHIUBUAYalbHOE, B TPYIIE) B
M3MCHSIFOIIUXCS YCIOBUSX HAa OCHOBAHMHM aHAJM3a OMOJIOTMYECKOW WHGOpMAIUU; TUIAHUPOBAHUE
JIEUCTBUU B HOBOW CHTYyallM¥ Ha OCHOBAaHWH 3HAHUI OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJibTAThI:

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU NOZHABAMENbHHIMU OCUCTNBUIMU:
ba3oBble JOoruyecKue IeHCTBUS:

® BLISBISTH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU OMOJIOTHYECKIX O0BEKTOB (SIBJICHUN);

® YCTaHABIIMBATh CYIIECCTBEHHBIM NMPU3HAK KJIacCU(PUKAIMN OMOIOTHYECKHX OOBEKTOB (SBJICHUH,
MIPOIIECCOB), OCHOBAHUS AJIsi 000OIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAIN3a,;

® ¢ yuéTOM NPEUI0KEHHON OMOJIOrNYECKON 3a/1a4M BBIABIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS
B paccMarTpuBaeMbIX (akTax W HaOMIONEHUSX; TpeajaraTb KPUTEPUH JJISi BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® BBIIBIAATH JAeHUIUTHl MHPOPMAIMHU, TAHHBIX, HEOOXOIUMBIX JUIsI PEIICHHs MOCTaBICHHON
3a/1a4y;

® BLIBIATH IPUYMHHO-CIEACTBEHHbIE CBS3M IpU M3YYEHUM OHOJIOIMYECKUX SBJICHUH U
IIPOLIECCOB;  JIeJIaTh  BBIBOABl C  HMCIOJb30BAaHUEM  JEAYKTUBHBIX M  HHIYKTUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH, (POPMYJIUPOBATh TUIIOTE3BI O B3aUMOCBSI3SX;

® CaMOCTOSITEIBHO BBIOMpATh CIOCOO pelIieHus y4eOHOW OMOJIOTHMYECKOW 3a1auu (CpaBHHUBATH
HECKOJIbKO BapUaHTOB PELIEHUs, BEIOMpaTh HauOoJee NOAXOIAINI ¢ yUETOM CaMOCTOSITEIILHO
BbIJICJICHHBIX KPUTEPUEB).

bazoBrIe HCcCaEIOBATEILCKIE JICHCTBHS:

® MCHOJB30BATh BOIPOCHI KaK HCCIIe0BaTEIbCKHUIM HHCTPYMCHT I1O3HAHMUA,

® (opMyIHpOBaTh BONPOCHL, (UKCUPYIOIIUE pa3pblB MEXKAY peabHbIM M KelaTeIbHbIM
COCTOSIHUEM CUTYaIH, 00BEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE U JAHHOE;

® (opMHUpOBaTh THUNOTE3y OO0 WCTHHHOCTH COOCTBEHHBIX CYKICHUH, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIaHy HaONIOJeHUE, HECIOKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJbIIOE MCCIEOBaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
O6MoJIOrnYeckoro oobeKkTa (Iporecca) n3y4eHus,

® TIPUYMHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCHMOCTEH OMOJIOTHYECKUX 00BEKTOB MCKIY CO6OI>1;

® OIeHMBaTh Ha NPUMEHHMOCTh M JIOCTOBEPHOCTh HWH(OpPMAILNIO, TMOIYYEHHYI0 B XOJe
HaOJIOJICHUS ¥ DKCIIEPUMEHTA;

® camMocCTOsATeNbHO (opMynmHpoBaTh OOOOIIEHHWS] W BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOIIOJICHHUS, DKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OIEHKH JTOCTOBEPHOCTH TIOJYUYECHHBIX
BBIBOJIOB M 000OIIEHNI;

® [POrHO3UPOBATh BO3MOXXHOE JaNbHEHINEe pa3BUTHE OMOJOTHYECKUX TIPOIECCOB U HX
MOCJIC/ICTBHSI B @HAJIOTUYHBIX WJIM CXOJHBIX CHUTYAIUSAX, @ TAKKE BBIIBUTATH MPEAMOI0KECHHS
00 WX pa3BUTHHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

PaGora ¢ uadopmarueii:

® [pUMEHATHh pa3jIUyHbIE METOJbl, WHCTPYMEHTHl M 3ampochl INpU TIOUCKE U OTOOpe
O6uosornyeckoil HGOPMAaLUU UM JaHHBIX U3 UCTOYHHUKOB C YYETOM IPEIOKEHHON yueOHOM
OMOJIOTNYECKOH 3a/1auH;

® BLIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH OUOJIIOTUYECKYIO



MH(OPMALIHIO PA3TUYHBIX BUJIOB U (POPM MPEICTABICHHS;

HaXOJUTh CXOJHbIE apryMEHTHI (TOATBEP>KIAIOIINE WM ONPOBEPraroIIfe OJIHY UTY K€ UACIO0,
BEPCHIO) B Pa3IMYHbBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAIbHYIO (OpMy TpejacTaBieHuss HHpopManmuu U
WITIOCTPUPOBATH PellIaeMble 3aa4l HECTIOXKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU rpaduKoi n
UX KOMOMHAIMSIMU;

OLIEHUBAaTh HAAEKHOCTh OMOJIOTMYECKON MHQOpMalMM 1O KPUTEPUSM, MPEATIOKEHHBIM
yUUTEIeM WiH ¢(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

3allOMUHATh U CUCTEMAaTHU3UPOBATH OMOJIOTHYECKYIO0 MH(POPMAITHIO.

B cihepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OCUCMEUIMU
OOmenue:

BOCIPUHUMATH U (DOPMYITHPOBATH CYXICHHUS, BbIPAXKaTh YMOLIUU B TPOIIECCEBBITTOIHEHUS
MIPAKTUYECKHUX U JIaOOpaTOPHBIX padoT;

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

pacrno3HaBaTh HeBepOalbHbIE CpelCcTBa OOLICHHS, MOHUMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB,
3HATh U PACHO3HABATh MPEINOCHUIKA KOH(PIUKTHBIX CUTYAIlUi U cMr4aTh KOH(MIUKTHI, BECTH
MIEPETOBOPBL;

MMOHMMAaTh HAMEPEHUs APYTUX, MPOSBISITH YBAKHUTEIBHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOI opMme GopMyIHpOBaTH CBOU BO3PAKEHHUS,

B XO0J€ Juajaora H/Uau AUCKYCCHUU 3aJaBaTb BOIPOCBHI IO CYIICCTBY 06CY)KI[3.€MOI7I
OMOJIOrMYECKOM TEMBI U BBICKA3LIBATH HUACH, HALICJICHHBLIC HAa PCIICHUC OHOJIOrHYECKOM 3aJa4uu
" IOAACPKAHUC OarokeaaTeIbHOCTH 06H_ICHI/I$I;

COIIOCTABJIATH CBOU CYXKACHHUA C CYXICHHAMHU JAPYIrux Y4YaCTHUKOB JUaJIiora, O6Hap}/)KI/IBaTI)
pas3imiusg U CXOJACTBO HOSHHI/Iﬁ;

Hy6J'II/I'~IHO MNpEACTABIATE PE3YIbTAaThbl BBIITOJHCHHOI'O OMOJIOTMYECKOTr0 OIbITa (BKCHepI/IMeHTa,
WCCTIEOBaHUS, TIPOEKTA);

CaMOCTOSATCIIbHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C y‘IéTOM 3aaa4 MpPE3CHTaluu U
ocoOeHHOCTEH AYIUTOPUN U B COOTBETCTBUU C HUM COCTABJIAITH YCTHBIC U IIMCbMCHHBIC TCKCThI
C UCITIOJIB30BAHUCM HJUTIOCTPATHBHBIX MATCPUATIOB.

CoBMecTHAS ASATEILHOCTD (COTDVHHI/I‘ICCTBO)Z

MIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WMHIUBUIYyaJdbHOW pabOThl MpH
pEeIIeHNd KOHKpPETHOW OHOJOrM4eckod mpoOsieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh
MPUMEHEHUSI TPYNNOBbIX (OPM B3aWMOAEWUCTBUS NPU PELIEHUH IOCTaBICHHON YydeOHOM
3ajauu;

INpUHUMAaTh LCJIb COBMECTHOM ACATCIIBHOCTH, KOJUICKTHUBHO CTPOHTH I[CflCTBI/IfI no eé
JOCTHKEHHUIO: PACHpeNesATh POJM, J0rOBapuBaThCs, OOCYXKIaTh IPOLECC U  PE3yJbTaT
COBMECTHOH paboThI;

YMETH O606HIaTI) MHCHUS HECKOJIBKHNX J'IIO}IGf/i, MIPOABJIATE TOTOBHOCTE PYKOBOJUTDH, BBIIIOJITHATH
MOpYUYCHUs, MOJYUHATHCA,

IUIAaHUPOBATh OPTaHM3allMI0 COBMECTHOM paboThl, ONpeNeNisTh CBOIO poiib (C  y4€TOM
MPEANOYTEHN M BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJICHCTBHS), paCIIPENEsATh 3a1adu
MEXy 4JeHaMH KOMaHJbl, y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (00CyxIeHus, oOOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBIIIOJIHATE CBOIO 4YacCTb pa60TBI, AOCTUTaTh KAYCCTBCHHOT'O PpE3yJjibTaTa IO CBOCEMY
HAITpaBJICHHUIO U KOOPAWMHUPOBATH CBOU )ICP'ICTBI/ISI C ApYTUMHU YJICHAMHU KOMaHBbI;

OLIEHUBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM, CaAMOCTOSTEIBHO
c(OpMyIHPOBaHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBHS; CPaBHMBATH PE3YJIbTAThl C HCXOIHOM



3aayeil W BKJIAJ KaXJOTO WieHAa KOMAaHJbl B JOCTHXKEHUE PE3YyNbTaTOB, pa3leisaTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MIEpe]l TPYIIION;

® OBJAJIETh CHCTEMOH YHUBEPCATBHBIX KOMMYHUKATHBHBIX ICHCTBHIA, KOTOpas OOecleurBacT
c(hOPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB U AMOIIMOHAILHOTO HHTEJIEKTA IIKOJILHUKOB.
B cipepe oeradenus  ynugepcanvhwvimu VUeOHLIMU — pecyNMUSHbIMU oeticmeusamu.
CaMoopranm3amnus:
® BBISABIATH MPOOJIEMBI MJIsi PEIICHUS B JKU3HCHHBIX M YYCOHBIX CHUTYallUsX, HUCIOJIb3Ys
OHOJIOrHYEeCKUe 3HAHUS,
® OpPHCHTHUPOBATHCS B PANTMYHBIX MOJIXOAAX HPUHATHS PEIICHUN (MHIUBUAYAIbHOE, IPUHATHE
pEIICHHs B TPYIIIe, IPUHATHE PEIICHUI TPYIIION);
®  CaMOCTOSITEIBHO COCTABJISITH QITOPUTM PEIICHUs 3aJauu (WIM €ro 4acTh), BEIOMPATh CIIOCOO
pelieHrs y4eOHOH OMOJIOTMYECKOM 3aJjaud C YYETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUPOBATh pe/IaracMble BApHAHThI PEIICHU;
® COCTaBJIATh IUIAaH JIEHCTBUH (IUTaH peanu3alid HAMEYEHHOTO ajJrOpUTMa PEIICHHUS),
KOPPEKTHPOBATh MPEUIOKEHHBIN aNrOpUTM € YYETOM IOJIyYEHHS] HOBBIX OHOJIOTHMYECKHX
3HaHUN 00 U3ydyaeMoM OMOJIOTUYECKOM OOBEKTE;
[ ]

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMoKOHTPOJIB (pediaekcus):

BJIaACTH crocodamu CaAMOKOHTPOJIsL, CAMOMOTHUBAIIMU U pe(I)J'ICKCI/II/I;
AaBaThb aJICKBATHYIO OLICHKY CUTYyAllUW U NIpEJIaraTh IJIaH eé HU3MCHCHUA,

YUYHUTHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTH IPHU PEIICHUH
yae0HOM OMOJIOTUYECKOM 3a/1a4H, aJallTHPOBATh PEIICHHE K MCHSFOIIIUMCS 00CTOSTEIIbCTBAM;

OOBSICHATh TMPUYHHBI JIOCTKEHUS (HEJOCTWIKCHHS) pPE3yJIbTaTOB JEATCILHOCTH, JaBaTh
OIICHKY TPHOOPETEHHOMY OIBITY, YMETh HAaXOUTh IIO3UTUBHOE BIIPOU3OIIC/IIICH CUTYAIINN;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHHBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OICHUBATH COOTBCTCTBHUE PE3YyJibTaTa LECJIN U YCIIOBUAM.

OMOIIMOHAJILHBII HHTEIUIEKT:

pa3nuyarh, Ha3bIBaTh W YIPaBISATh COOCTBEHHBIMH SMOLMSAMU M SMOLUSIMH
ApYyTux,

BBISBJIATH U AHAJIM3UPOBATh IPUYMHBI SMOLIMI;

CTaBUTh ce0s1 HA MECTO JAPYroro 4yejaoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUSIIPYTOro;
peryiupoBarh ciocod BbIpayKEHUS IMOLIUH.

[TpunsTue ceds u Ipyrux;

OCO3HAHHO OTHOCUTBCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO;

MpU3HABaTh CBOE IIPAaBO Ha OMIMOKY M TaKoe e MPaBo JPyroro;

OTKPBITOCTh ce0e U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CHCTEMOW YHUBEPCAIbHBIX Y4YEOHBIX pPETyASTHBHBIX JEWCTBUH, KOTOpas
oOecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMUHOCTH (BHYTPEHHSISI MO3UIUS
JUYHOCTH), YU >KU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHHs COOOH, CaMOAMCIUIUIMHBI,
YCTOHYMBOTO MTOBEACHHUS).

IIpenmeTHble pe3yjbTaThbl OCBOEHUS MporpaMMmbl B
MMO3HABATEIHHON (MHTEIUIEKTYalIbHOM) cdepe:

— npuoOpeTeHHe OMbITa WCIOJb30BAHUS METOMOB OMOJOTMUYECKOW HAyKH C LENbI0 H3Y4YECHHUs

OMOJIOTMYECKHX O6’beKTOB, SIBIICHUI IMPOLIECCOB: Ha6J'IIO,I[eHI/IC, OIMMCAaHUEC, IPOBCACHUC HCCIIOKHBIX



6I/IOHOFI/I‘-IGCKI/IX OIIBITOB U 3KCIICPUMCHTOB, B TOM YHCJIC C UCIIOJIB30BAHUCM aHAJIOTOBBIX U I_[I/I(l)pOBLIX
OMOJIOTMYECKUX TPHUOOPOB M HHCTPYMEHTOB;

— (dopmupoBaHUEe yMEHHS HHTErPUPOBATh OHMOJOTMYECKHE 3HAHUS CO 3HAHUSAMHU U3 JIPYTHX
y4eOHBIX MpeIMeTOB ((HU3UKH, XMMHUH, Teorpaduu, HICTOPUH, OOIIIECTBO3HAHUS H T. 11.);

— ¢QopmupoBaHue yMEHHMI pemiath y4eOHbIE 3a/ladil OMOJIOTUYECKOTO COJNEPIKAHUS, BBISBISTH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3M, MPOBOJHUTh KAYECTBEHHBICE W KOJMYECTBEHHBIE PpACUEThI, JENATh
BBIBOJIbl HA OCHOBAaHMMU IIOJIYYEHHBIX PE3YJIHTATOB;

— (QopmupoBaHuEe yMEHHUS IUIAHUPOBATh y4yeOHOE HCCIIEJOBAaHME WM IMPOEKTHYI0 paboTy ¢
Y4eTOM IOCTaBJICHHON 1enu: GopMyIupoBaTh MpodiieMy, TUIOTE3Y U CTaBUTh3aa4u MCCIIEAOBAHNUS,
BBIOMpATh aJIEKBATHO MMOCTABIICHHOW 1M METOJIBI, JeJaTh BBIBOJABI MO Pe3yJbTaTaM HCCIICIOBAHUS
WJIY IPOEKTHOU J€ATEIbHOCTH;

— ¢QopmupoBaHue WUHTEpeca K YIIYOJNIGHHWIO OHOJNIOTHYECKUX 3HaHWK (mpeanpodriibHas
MOJTOTOBKA M MIPO(heCCUOHANIbHAS OPUCHTAIHS) U BBIOOPY OMOJIOTHH KaK MPO(HUIBLHOTO MpeaMeTa Ha
CTYIEHH CPETHETO MOJHOTO 00pa3oBaHusI sl OyaymeH mpodecCHOHABHON IEITEFHOCTH, B O0JIACTH
OHMOJIOT UM, MEUIMHBI, SKOJIOTUHU,IICUXOJIOTUH, BETEPUHAPHH, CEIbCKOTO XO35HUCTBA;

— BJQJCHHE HaBbIKAMU pPabOTBI ¢ HUHQPOpPMALUEH €CTECTBEHHO-HAYYHOTO COJEp KaHMS,
MIpe/ICTaBJICHHON B pa3HoU (opme (B BuAe TEeKCTa, TAOJMYHBIX JaHHBIX, CXeM, TpaduKOB, AUArPAMM,
Mojieniel, n300paXkeHuH ), KpUTUUYECKOT0 aHAIM3a HHPOPMAIIUH U OLICHKH €€ JOCTOBEPHOCTH;

— YMCHHE HHTETPUPOBATH OMOJIOTWYCCKUE 3HAHUS CO 3HAHUSMHU JPYTUX Y4EOHBIX TPEIMETOB;
UHTEpEC K YrayOrIeHnI0 OMOIOTHYeCKUX 3HAHUI U BHIOOPY OMOJIOTUH Kak MpOo(UIbHOro mpeaMera Ha
YPOBHE CpellHero oouiero odpazoBanus s Oyaymied npodecCHoHaIbHON IeATeIbHOCTH B 00JIacTH
OHMOJIOTHH, METUITUHBI, YKOJIOTHH, BETEPHHAPUH, CEITLCKOTO XO3SIMCTBA, MUIICBOW MPOMBIIIJICHHOCTH,
TICUXOJIOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJCTABICHUS O MATEPUATMCTUYECKON CYITHOCTH
T€HOMOB KHBBIX OPTaHU3MOB U PETYIISIIIUIO UX PaOOTHI;

— 3HaHHUe OCHOBHBIX (DAKTOPOB OKPY’KAIOIIEH CpeJibl, BIUSAIOUIMX HA Pa3BUTHE U CYLIECTBOBaHME
KMBBIX OPraHU3MOB, aJANTAlMN K (paKTOpaM OKpY>KaroIlen cpeabl;

— 3HaHHUC OCHOBHBIX ITOAXOJ0B 6I/IOTGXHOJ'IOFI/II/I, HCITIOJIB30BaHHUA €€ )IOCTI/I)KGHI/Iﬁ B COBpeMCHHOfI
KHU3HHU 4YCJIOBCKA, 0COOCHHOCTH HCIOJIB30BAHMS KUBBIX OpraHu3MoOB IJid IMPOU3BOACTBCHHBIX HYX/]
YCJI0OBCKaA,

— 3HaHME OCHOBHBIX TMOAXOJOB CEJIEKIMH U OUOTEXHOJOTHMU KYJIbTYPHBIX PACTEHUH,
XapakTepu3oBaTb TI'CHETUYECKH MOAUM(MUIMPOBAHHBIE  pACTEHHUs, ONEpUPOBaTb  MOHSATHUAMH,
rudpuan3anus, OTJAJIeHHas TUOpUAN3aluUs, UCKYCCTBEHHBIH OTOOp, reTepo3uc, TpaHchopMaius,
MyTareHe3, TeHeTUYECKOe PEJaKTUPOBAHNUE;

— TIIOHUMAaHHEC MOJICKYIIIPHBIX MECXaHU3MOB pCain3allun HacJIeICTBEHHOU I/IH(I)OpMaI_[I/II/I U YMCHUC
CB060,Z[HO OICprUpoOBaTh OCHOBHBIMH TTOHATHAMH MOJICKyJIHpHOﬁ OuoJIoTUH U ee COBPCMCHHBIX
HaHpaBJ'IeHI/Iﬁ — I'CHOMUKHU, METAarCHOMUKH, ITIPOTCOMUKU ;

— 3HaHHE OCHOBHBIX 3a00JICBaHWN YEIOBEKa, MEXaHU3MOB UX pa3BUTHsA, CIOcO0ax WuX
JUArHOCTHUKU U JICUCHUS;

— @QopmupoBaHHME YMEHHS WCIIOJIb30BATh MOHATHIHBIA ammapar W CHUMBOJIMYECKUH A3BIK
TeHETUKH, TPaMOTHOE PUMEHEHHE HAYYHBIX TEPMHUHOB, MOHITHHA, TEOPH, 3aKOHOB 1Ji1 O0BSCHEHUS
HaOII0AaeMBIX OMOJIOTUYECKUX OOBEKTOB, SBJIEHHUI M IPOLECCOB, TMO3BOJSIOMUX 3aJIOKHUTh
(byHIaMEHT Hay4HOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTaMOHHOH cdepe:

— 3HaHWE, YTO TNPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHMH MOJEKYIIpHOH OHOJIOTHU I03BOJISET
YCIIEIIHO peulaTh Takue 31000 JHEBHBIE POOIEMbI, KaK OXpaHa OKPYKaIOUIeH CpeJibl, COXpaHEHHE



310pOBBS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBICHUEIKOCUCTEM.
TEMATHYECKOE IINTAHUPOBAHHUE

Monayab «Kak ;KUBOTHBIE M PACTEHUS NMPUCIOCAOTUBAIOTCSD> (3BOJIIOIMOHHASIIKOJIOTHA) S-

6 kaaccol (34 yaca)

Tembl

OcHoBHOE coiep:KaHue

JlesiTeIbHOCTH

INKOJIbHUKOB

1. MbI ncciaenyem
sKUBbIe 00LeKThI (6

)

CBolicTBa ¥ CTPOEHUE KUBBIX
OpraHu3MOB (CTpOCHHE KJIeTKH).Bu,
0Cc00b — OPTaHMU3M KakK eJiHast
cucremMa. Ajanranuu
(mpucnoco6iienust). [lonsitue
roMeocTa3a JKUBOTO OPraHu3Ma.
CriocoOpl ero nojaepKaHusl.
OrpannyeHust MOPHOJIOTHUECKUX U
(U3NOTOTHYECKUX aTalTaIHi.
[Touemy OpraHU3MBbI HE CTAHOBSTCS
OECKOHEYHO OOJIBIITHUMM,
MaJICHbKUMH,

BCESTHBIM.

HccnenoBatenbckue paboTh
«Bce nmu (cuHUILIBI,0€INKH,
Ooepessl W T.J.)

OJIMHAKOBEIE?

®orokBecT».  IIpakTuyeckas
paborta

«CocraBnsieM KHUTY
PEKOPIOB pacTeHui u

JKUBOTHBIX HAICTO Kpasi».

2. Bausinue
OKPpY:KaKolel cpeabl
HA ’KUBbIE
opranusmbi (12 v)

DakTOpBI OKPYXKAIOIIEH CpeIbl
(abuotuueckue, OMOTHYECKHE,
anTponoreHHsie). [Ipumepst
abuoTuueckux (pakTopos,
OKa3bIBAIOLINX OCHOBHOE BIIMSTHUE HA
KHU3HEIEATEIbHOCTHKHUBBIX
OpPraHU3MOB: TeMIepaTypa, CBET,
BJIQXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTEHNUS
KHUBBIX OPTaHU3MOB K a0MOTHYECKUM
¢dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM (PaKTOpaM:
TEMIEepaTypa, BIaKHOCTh U CBET.

[IpakTuyeckoe 3aHsTHE
«IBet u Temnoy (KyOuKu
Jb/1a B3BECUTH, ITOJIOKHUTHB
yamku [letpu Ha
pa3HOLBETHYIO Oymary, yepes
30 MUHYT B3BECUTH3aHOBO —
KTO OBICTpee pacTasii).

[IpakTrueckoe 3aHsTHE
«Uto pacTBOpsieTCs B
BOZIE» (9KCIIEPUMEHT
«Kunkuit nom»).
[IpakTrueckoe 3aHsaTHE
«Iuddys3us BemecTs B
BOJI€ (PacTBOPHI)»,
«/IBUXkEHHE pacTBOPOB MO
LBETKY».
[IpakTrueckoe 3aHsaTHE
«Jlen miaBaeT B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsaTHE
«Jlen mpu 3amep3anun




pacumpsieTcs»
(pa3pymienue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTuyeckoe 3aHaTHE
«IIly6ay» (kyOouku apaa
3aBEPHYTh B pa3HbII
MaTepHal, B3BECUTh).
[IpakTuyeckoe 3aHaTHE
«[TurmMeHTBI» (MOYKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIn 13
(bomacTepoB.

[IpakTuyeckoe 3aHsTHE

«Kak )KMBOTHBIE IJIaBaIOTB
BO/1e» (DKCIEPUMEHT C
MTUTICTKOM ).
HccnenoBatensckue paboThI
«BnusHue cBeta (Temia,
BJIQXKHOCTH, COCTaBa I10YBbI)
Ha pacTEeHUs B €CTECTBEHHBIX
WM UCKYCCTBEHHBIX
YCIOBUAX» (Ha 1OCTYITHOM

MaTepuae).

3. B3aumopeiicTBus
KUBBIX Opranuzmos (4

)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXKBUIOBBIX
B3aHMOOTHOIIICHUH.
KosBomtonust (XMIIHUK-KEPTBa;
MapasuT-X0351H) DBOJIIOLHUS
CTpaTeruii JOOBIBAHUSI THIITH.

COHI/IaJ'II)HOCTB. BI/IJII)I- BCCJICHIIBI.

IIepedyeHs pacTeHM-BpEIUTEIIEN.

HccnenoBatenbckas paboTta
«HaOmronenuns 3a
B3aMMOOTHOIIEHUSIMU
KUBOTHBIX ITPH TOOBIBAHUT
UM (KOPMYIIKH JUIs OTHIL,
JUTATOPOACKHX MITH CEITBCKUX
XKHUBOTHBIX). BeO- kamepbI».
Hccnenosarenbekas

pabora

«Pacnpoctpanenue
BUJIOB-CHHAHTPOIIOB B

HalllE MECTHOCTH




4. YennoBek B KU3HU
pacreHuii u
KMBOTHBIX? (6 1)

AnTtponorennsie ¢paxtopsl. [IpaBna
JIY, YTO MEPBOOBITHBIE JIFOIU KUITU B
FapMOHUH C IPUPOJOM.
OpoManiHuBaHue U MPUpPyYEHUE
KUBOTHBIX U PAcTEHUH. 3aueM
criacaTh BHIMUPAIOIIKE BUbI, KaK 3TO
nenatb. KynbTypHBIE pacTeHUsT HUX
nukue npenku. [louemy BakHO UX
COXPaHSTh.

Pa3noobpa3ue KylbTypHBIX pacTeHUN
Y MX 3HAUYEHUE B KU3HU YEIIOBEKA.
Kpacnas kHurasariieit TeppuTOpHH.
Oco60 oxpaHsieMble TEPPUTOPHH,
3anoBeqHUKU Poccuu u mupa.

[IpakTuyeckas pabora
«Pa3zHooOpasne KyIbTypHBIX
pacTeHui BBaleM
pETHOHEY.
HccnenoBatenbckas padboTa
«BnusHue aHTPONIOTeHHBIX
(akTOpOBHA pa3BUTHE
pacTeHuii B
ropojie/HaceIeHHOM ITYHKTE.
DKCKypCHS/TIpaKTHIECKast
pabora «OOIIT B Bamem
pETHOHE — YHUKAJIbHBIC
0OBEKTHI PHUPOJIBD».

5. Jxog0rnuecKue
Humm (6 4)

buocdepa — otHa U3 BaxKHEHIITHX
o0ostouek 3emuu. Yto Takoe
«3KOJIOTMYECKUE HUIIN» U KaK OHU
dopmupyrorcs? @opMupoBaHUe

HccnenoBaTenbekre padoOThI
«DKOJIOTHYECKUEHHUIIIN
BOKPYT TeOs1 — OTHMCaHUE
(hakTOpPOB OKpY’KaIOIICH

3HaHUi 110 OMOPa3HOO0OPA3HIO cpeab.
KU3HEHHBIX ()OPM, TIOBEICHICCKUX HccnenoBaTenbckue
MIPUCIIOCOOJICHUH, paboThI
Mo (UKAITMOHHAS U3MEHUYUBOCTh «DeHoIornYecKme
(1a 6a3oBoM ypoBHe). Pacturenbubie | HaOIIOICHUS.
COOOIIECTBA U UX THIIHI.
Pa3BuTHe u cMeHBI
PaCTHTENBHBIX COOOIIECTB.
MoayJsib «OcHOBBI pacTeHHEeBOACTBa» 7-8 kiacchl (68 yacos)
TeMbl OcHoBHOE coaep:kaHue JleITeILHOCTD
HIKOJILHUKOB

Tema 1. BBenenne B
pacTeHueBoaCTBO (2 4)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI

BbIpalllUBaHUsl PACTEHUI.

WcTopus pa3BUTHS arpOXUMHYECKHX
3HaHuii (padotel M.B. JlomoHOCOB,
10.JIubuxa, byccenro, B.B.

Hoxyuaea, K.A. Tumupszena,ll.A.
Kocrtrruena, JI.H.

[IpakTuueckas pabota
«bouka JIubuxa.




[IpsiHUITHUKOBA U TIp.).

Tema 2.
ArpoTrexHu4ecKui
IKCIEPUMEHT (6 1)

[IpaBuna nocTaHOBKH
arpodKCIIEpUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHusiMu. BbiOop TeMbl,
COCTaBJICHUE TMIIOTE3bI, LIETU U
3a/1a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJINPYEMOU cpefie.
Kontposu, nosTopHOCTH,
IIPOBEJICHUE DKCIIEPUMEHTA.
[InanupoBaHue IKCIIEPUMEHTA.
OrueHka pe3yabTaToB
9KCIIEPUMEHTA.

OcBoeHUE TEXHOJIOTUU
KpYyTJI0rOJMYHOIO BbIpalBaHUs
CaJIaTOB U MUKPO3EJICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenosarennckas
pabota «DakTopsl,
BIIMAIOLINE HA
IpOpacTaHue ceMsH (PocT
IIPOPOCTKOB)».
IIpakTuyeckas pabora
«COOop yCTaHOBKH /st
BbIpAILIMBAHUs PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBHSAX.

Tema 3. Poab
XHMHYECKHX
3JIEMEHTOB B
NMUTAHUN PACTEHMIt
(20 v)

Bopa. Pacteop. BeiTskka.
AHHOHBI, KATUOHBI,
3JEKTPONpPOBOAHOCTh U pH
pactBopa. Ponb xuMHuueckux
3JIEMEHTOB B MUTAHUHU PACTCHUM.
[Tonyuyenue nuTaTenbHBIX
BEILIECTB PACTEHUSMH.

Y no6peHus: opraHuueckue,
MUHEpaJbHBIC,
MUKpoOuonornueckue. Turbr
MATaHUs pacTeHui. Bo3aymHoe
Y MUHEpaIbHOE (KOPHEBOE)
nuTaHue pacteHuil. Tpancnopt
MUTATEIbHBIX BEIIECTB
pacTeHUI: BOCXOAALMN U
HUCXOJALINN TOK. BaxkHelimue
KanuitHble, pochopHbIe U
a30THBIE YA0OpEHUS, NX
cBoricTBa. [IpocTeie u ciioxHbIE
yoOpeHusl.

Pocr u pa3sutue pacTeHui:
JTanbl OHTOTeHEe3a, (PaKTOPHI,
BIIMAIOIINE HA POCT PAaCTEHUM:
CBET, T'YCTOTa MOCAJ0K, MUTaHHE,
cyOcTpar.

Oco0eHHOCTH TTUTAHUS

IIpakTuyeckas pabora
«CXeMbl IUTaTENbHbBIX
pactBopoB. Pacuer 103
yIOOpeHuit st
HUTATEJIbHBIX PACTBOPOBY.
IIpakTuyeckas pabora
«[IpaBuna cMemBaHusA
yI100peHuii»
[IpakTuueckas padota
«IIutanue pacTeHu:
TEXHOJIOTHUS
MIPUTOTOBJICHUS
MUTATENIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYp».
IIpakTuyeckas pabora
«MOHHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHuin».
[IpakTuyeckas pabora
«PacturenbHas
JTUArHOCTHKA.
HccnenoBarenbckas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, paCTeHU Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUU.
@opMBI a30Ta U UX NIPEBpaALICHUE
B IIOYBE.

Hctounuku docdopa 11 pacTeHuUs.

3nadenue pochopcoaepxrammx
COEMHEHMH B KileTKe. Ponb
MaKpO3PIHUECKUX COSAMHEHUN
docdopa B 3HEPTeTUIECKOM
oOMeHe.

Bnusaue kanus Ha Qusnueckue
CBOICTBa MPOTOILIA3MBbI, Ha
(epMeHTHI YIIIeBOIOPOTHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponp xanus B noanepxanuu
MOHHOIO OalaHca B TKaHsX, B
poreccax CaMOperyJIsIu.
Perynsaropnas u
CTPYKTYpOOOpazoBaTeIbHast pojib
KaJblus. Y4yacThe B 00pa3oBaHUU
KJICTOYHOM CTEHKH, ITOCPKAHUN
CTPYKTYpBhI MEMOpPAaH U Perysius
UX NPOHUIIAEMOCTH.3HAUYEHNE
Marausi B MeTaboIu3Me pacTeHuH.
Marsuuii B coctaBe xjopoduia,
CXOZCTBO XJIopoduiia u
reMorJIoOMHa KaK CBU/IETEIbCTBO
€IMHCTBA OPraHNYeCKOro MUpa.
Cepa u ero OCHOBHBIEC COEMHEHUS,
UX pOJIb B CTPYKTYpPHOM
OpTraHU3aINH KJIETKH, y4acTHe B
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUIX
MuKpo31eMEHTHI.
[IpencraBnenus o posu
MHUKPO3JIEMEHTOB B METa00IM3ME
pactenuii. OcoGeHHOCTH
MOCTYIUJICHUSI MUKPODJIEMEHTOB B
pacTeHusl.

CuHepru3M U aHTaroHU3M

YCTaHOBKA MPUYNH
MaTOJIOTUYECKUX

COCTOSIHUH (IIpH

HAJTMYHH )».
HccnenoBatensckas paboTa
«O11eHKa BIUSHUAPA3INYHBIX
3JIEMEHTOB HAaCOCTOSIHUE
pacTeHuii (cocTaBieHuE
Pa3IUYHBIXIIOKOPMOK ).




AJICMCHTOB IIUTAHUA paCTeHI/II\/JI.
PaCTI/ITeHBHaH JUArHoOCTUKaA U
METOObI I/II[GHTI/I(I)I/IKEII_[I/II/I
HEIOCTAaTKa/M30BITKA DJIIEMEHTOB
[IATAHHUS.

Tema 4. Peryasitopsbl
pocTrapacTeHuii.
3amuTapacrenmii (4

)

[TonsiTHe o perynsTopax pocra
pactenuii. CTUMyIsSTOpBI pocTa
— (PUTOrOPMOHBI (AyKCHHBI,
ru00epeIIMHbI, TUTOKUHUHBI).
HNHrunbutopsl pocTa pacTeHUN:

1. npuponusie (abcuuszoBas
KHCJIOTAa U HEKOTOPbIE
(heHoNbHbIE BEleCTBA
(uxymapoBasi, KOpU4Hasi,
CAJIMLIUIIOBAS KHUCIIOTHI).

2. cunrernyeckue (MOp(haKTUHBI,
peTapaaHThl, 1e(OoIUaHTHI,
JECUKAHTBI, TEPOUITUIBI).
OUTOMOHUTOPHUHTHY OLIEHKA
cocTosiHus pacteHuil. CoBpeMeHHbIe
CHocoObl MOHUTOPUHTA.

3ammra pacTeHUul OT
BpEAUTENECI: OCHOBBI

ouomerosa.

IIpakTuyeckas pabora
«DUTOMOHUTOPHHT U OLIEHKA
COCTOSIHUS PaCTEHUM.
CoBpeMeHHBIE CTIOCOOBI

MOHUTOPUHTA.
UccnenoBarensckas padbota

«Bnusane
reTepoaykcuHa Ha
npopacTaHue (poct Ha
Pa3HBIX CTAJIUSX, B PA3HBIX
YCIOBUSIX) Pa3TUYHBIX
pacTeHuin».

[IpakTryeckas pabora
«HCeKTapuu: mpaBuia 1
YCJIOBHS pa3BEICHUS
TOJIC3HBIX HACEKOMBIX.

Tema 5. Boagnas,
necyaHasi 1
MoYBEHHASA
KYJbTYPbI, HX
NpUMEHEHUE B
BbIpAIIMBAHUU
pacreHui.
®du3uosorus
pacreHuii (8 1)

Bonnas, necuanasi u nouBeHHas
KYJbTYpbI, UX IPUMEHECHUE B
BbIpaIllMBaHUU PACTEHUM.
[IpoBeneHue BoaBI B KOPHE U
cTebiie pacTeHUH.

BoaHBI peXuM pacTeHUI: CTPOCHHE
yCThHUIL: (PAKTOPBI, BIUSIOIINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUECHUE
MEXaHU3MapeTryJISIIIU UCTIapEHUS
BJIaT'U PaCTEHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN IPOLIECC
pactenuii. TeMHOBasi UCBETOBAs
¢a3sl poTocuHTE3A.

3HaueHne POTOCUHTE3a JIsl )KUBBIX
opranu3zmoB. dakTopeIpocTa
pacTeHui: BO3yX U a3pariusl.
[Ton3emHOE ABIXaHMEPACTEHUIA:
COCTaB IIOYBEHHOTO

BO3/yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas padbota
«KopHeBoe aBieHue».
IIpakTuyeckas pabora
«IIpuroroBienue npemnapara
YCTBHIl METOJIOM CIIETIKA».
Hccnenosatenbekue padoTh
«BnusHue ycinoBuii
COJIepKaHUsl PaCTCHUH Ha
KOJIMYECTBOYCTBHIL.
[IpakTuueckas padbota
«DyHKIMOHAIIbHAS
JUAarHOCTHKA PACTEHUM 1O
AKTUBHOCTH XJIOPOILJIACTOBY.
Hccnenosarennckas

pabota «OmnpeneneHue
xjnopodpmmia A u b,

OLICHKA




npu 6eCrIOYBEHHOM
BBIpAIMBAaHUH.

(hOTOCHHTETHYECKOM
AKTUBHOCTH PAaCTEHUU U
(akTOpOB, BIUSIONINX HA
HEey.

IIpakTuyeckas pabora
«Aspanus, CO; u O,.
JlpIxanue pacTeHUIN».
[IpakTryeckas pabora
«/IpIxaHue pacTeHuu:
OLIEHKa MHTEHCUBHOCTH
JIbIXAHUS PACTEHUH U
IIJIOJIOBY.
HccnenoBarenbekue
pabotsl «BnusHue
crioco0a BhIpalliBaHUS
(cocraBa mUTaTENIBHOM
CMECH, CXEMbI BHECEHMSI)
Ha pOCT U pPa3BUTHUS
Pa3JINYHBIX PACTEHUI».

Tema 6.
KyastypHble
pacTeHmus.
CoBpemMeHHbIE
aCIeKThI ceJIeKIUH
(20 v)

Kak uenoBek cTan uCnosib30BaTh
pactenus? CBs3b pa3BUTHUS
LIMBUJIM3AIMU YETI0BEKa U
0JIOMAIlIHUBAHUS PACTECHUM.
JomecTukarus.
HacnencrBeHHocTh 1
U3MEHUYUBOCTH — OCHOBHBIE
CBOMCTBA )KMBBIX OPTraHU3MOB.
NsmenuuBocTs. Buanl
W3MEHYHUBOCTD.

I'en —MarepuanbHbIi HOCUTETD
HACJIEJICTBEHHOCTHU U
n3MeHunBocTH. HykiennoBbie
KUCIIOTHI. Jlokanuzarust
TEHETUYECKOTO MaTepHasia B
KJIeTKe. [[eneHue KiIeTok.
Permukanus [IHK. OcHoBHast

JI0rMa MOJIEKYJISIPHOW OMOJIOTHH.

Tpanckpunuus. Tpancasanus.
Myranuu.

DddexT OyThUIOYHOTO
TOpJIBIIIIKA U TEHETUYECKOE
pasHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccus
«JlomecTukanus, Bce a1
pacTEeHUS U )KUBOTHBIE,
KOTOPBIC KUBYT PSJIOM C
YeJI0OBEKOM UM
0JIOMaITHUBAKOTCS?
MOHO JI1 CUUTATh
TapakaHa 0JI0MalTHEHHbBIM
KUBOTHBIM?).
[IpakTuueckas padota
«MoaudukanuoHHas
U3MEHYUBOCTD (JIUCThS,
UTOJIKH C OJHOTO
JIEpeBa)».

[IpakTuueckas padbota
«['eH — uHCTpYKIHKA 1O
cOopke KJeTkH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas padota
«Myrtamus Ha 6yTepOpoe
(J1F0001 0OBEKT U3
MpeabIayIel paboTsl, Te
W3MEHEHHE UHCTPYKLIUU
MIPUBEJET K U3MEHEHUIO
BHEIIIHET0 BUJIA
00BeKTa)».




COXPAaHEHHUs FEHETUYECKUX PECYPCOB
pacteHuii (ex situ u insitu).
3nauenue pador H.W. BaBunosa.
3aKOH TOMOJIOTHYECKUX PSAJIOB.
LleHTpsI pOUCXOKAECHUA
KyJIbTYpHBIX pacteHuid H.W.
Basuiiosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIUU.
Iubpuauzanms. opmer 0TOODA.
OCHOBHBIE HAIIPABJICHUS CEJICKIIUNU:
YJIy4ILIEHUE YPOKAUHOCTH,
YCTONYMBOCTH K OMOTUYECKUM U
abrnotnyecknm (hakropam.

Ecte nm xu3Hp B mnpobOupke?
buorexnonorus KYJIbTYPHBIX
pacTeHu.

Kak uemoBek Moxer
MOAU(DHUIMPOBATH PACTCHUS?
['enernueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOAXO0bI U

JOCTH>KEHHS] TEHETUYECKOIO
pEIaKTUPOBAHMS PACTEHUN.

[IpakTuyeckas pabora o
rpynnam «OTKy1a Ha HallIuX
CTOJIax
(bpYKTBI/OBOIIN/3ITAKN».
[IpakTuyeckas pabora
«BprpamuBaem ropox. Kak
MIPOBECTH CKPELIUBAHHE Y
ropoxay.
HccnenoBatenbckas paboTa
«BpIpanuBanue pacTeHuil B
pooupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yabTaTaMy MpeIblTyIuX
9KCIIEPUMEHTOB 10
COCTaBJICHUIO MTUTATEIBHBIX
pPacTBOPOB /ISl PACTEHHUI).

[IpakTuueckas pabora
«["eHOMHBIE HOKHUIIBI
(MonmenupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTurenbHas
npoaykuus (8 u)

Hanzemusbie u moa3eMHbie

opraunsl pacteHuid. IloGer u
BUJIOM3MEHEHHBINA TOOer

pactenuii. CriocoObl

Pa3MHOKEHHSI pAaCTEHUM.

[TonsiTHE 0 KayecTBE MPOIYKTOB
nutanus. [IpobieMbl KOHKYpEHITUN
OTEUECTBEHHBIX POJYKTOB MUTAHUS
¢ uMNopTHbIMU. Jloructuka
JIOCTABKH U CPEACTBA COXPAHEHUS
MPOAYKTOB MUTAHMUS.
Mukpo3enieHb: MONAE3HOCTh U
TEXHOJIOTHS.

XUMUYECKU I aHanus3
MIPOIYKLIHH. OcHOBBI
CHeKTpOo(hOTOMETPHUH.
[ToTenumomerpus.
Xpomartorpadus.

[IpakTuueckas padbota
«IIpenenpHO nONMyCTUMBIE
koHneHTpanuu (I11K) u
METObI KOHTPOJIS
0€30MacCHOCTH PACTUTEIbHBIX
MPOAYKTOBITUTAHUS.
UccnenoBatensckas pabota
«O1eHKa KauyecTBa
BBIPAILIEHHON MUKPO3EJICHN)
(6o cBost, MO0 U3
maraszusa). [IpakTuueckas
paborta

«MeTo/bl OLIEHKH KayecTBa
PacTUTENBHONIIPOYKIUU:
XpaHEHHE UCOXPAHHOCTh
MMATATETBHBIX BEIMIECTBY (110
JIOCTYITHOMY
000pyIOBAHUIO).
Hccnenosarensckas




pabota «OnpeneneHue
ButamuHa C MeToaoM
00paTHOTO TUTPOBAHUS B
IUIO/IaX Ha Pa3HOM CPOKE
(cmocob6e) xpaHeHUs».

Moayas «buorexnosnorus» 7-8 kiaaccel (68 yacon)

Tembl

OcHoBHoOe coepxaHue

JlesiTeJIbHOCTH
IIKOJbHUKOB

Tema 1.
buorexnoaoruns(4

)

[TonsTHEe OMOTEXHOIOTHH. 3aueM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX
MPEUMYIIIECTBO Nepe]] XUMUYECKUM
cuHTe30M. OCHOBHBICOMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIILIICHHBIE
MHUKPOOPTaHU3MBI, KJICTKH U TKaH!
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa,
OMOKaTaIn3aTopHI.

CrIpbe /Ui OMOCHHTE3a U OLIEHKAETO
OMOJIOTMYECKON IIEHHOCTH.

OcHOBHBIE HCTOYHHKH YTIIEpOJa, a30Ta,
dbocdopa, MEKPOIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOBCHIPHS
(BKJIIOYast BOIIPOCHI €T0
MpeaBapUTEIIbHOW 00pabOTKN),
pa3paboTKa HOBBIX IMUTATEIBHBIX CPEJI, B
TOM YHCJIE€ BKIIFOYAIOIITUX
OMOCTUMYJISTOPBI U APYTHE DIIEMEHTBI
yIPaBICHUS U ONTUMH3AIUH IIPOIIECCOB

OMOCHUHTE3a. MeToapl ONTUMH3AIINN
MMUTATCIIbHBIX CPCI.

[IpakTruueckas padora
«ITpumepsnl
PUMEHCHUS
OMOJIOTUYECKHX
00BEKTOB B TBOEH
JKU3HIY.

Tema 2.
Mukpoduonorus
(12 v)

[TonoxeHne NpoKapuoOTOB B CUCTEME
opranuueckoro mupa. Ctpoenue
OaxTepuanbHoOi kineTku.Knaccudukanus
OaKkTepuil.

Mopdonorus 6akrepuii. [Ipoctrien
CJIO’KHBIE METO/1bI OKpAIIUBAHMS
OaxTepuil. usnonaorus 6akTepuit:
MUTaHUE, TbIXaHue, pOCT U
pa3sMHOXKEHHE. 3HAKOMCTBO € JIOMEHOM
Apxen (3KCTpeMO(UIBHOCTb,
O0COOCHHOCTH CTPOEHUS KIIETKH).

[Ipaktuka. JlaboparopHas
paborta
«DUKCUpPOBaHHBIE
npenapaTbl OaKTepUil.
Onpenenenue GopmMbl
IPEIOKEHHBIX KYIbTYp
MHUKpPOOPI'aHHU3MOB,
HCIIONB3Ys IPOCTOMN
METOJ] OKPaCKM».

JlaGopatopHas paboTa
«Omnpenenenue Tuma




MOJ04YHOKHKCIIOE U CITUPTOBOE
opoxenne. DotoTpodHbIe U
XeMOTpO(]HBIE OaKTepUH.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPTraHU3MOB.
DKCIOHEHIMaIbHasl MOJIENb POCTA.
Kunernka rubenmn
MUKPOOPraHU3MOB.

[Tarorennsie 6akTepun. YymHas
rajoyka 1 YepHasi CMepTh,
00TyNHM3M, CTOJIOHSK, TYOCpKYJIe3.
Hcropus 60ps0ObI €
OakTepuaTbHBIMU HHPEKITUIMHU.
Boiina GeckoHeUHOCTH:
AHTHUOMOTHKY MPOTHB OaKTEPHIA.
MexaHu3Mbl JeHCTBUIA
AHTHOMOTHKOB. MEXKIICTOUHAS
KOMMYHHMKaIus O0akrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue GakTepuit
yenoBekoM. Kunernueckoe
onucaHrue OMOCUHTE3a POTYKTOB
MHUKpOopranusmamu. bakrepuu,
KOTOpPBbIE€ MOTYT pa3JiaraTb
TIJIACTHUK.

Mukpoopranus3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoliuanuu
pacTeHuil ¢ MUKpOOPTaHU3MaMHU

KJIETOYHOW CTEHKHU
METOJIOM OKpAIINBaHUS
no I'pamy» (ipu
HAJIUYUU PEAKTUBOB).
JlaGopaTopHas pabota
«IIpurorosienue
MPKA3HEHHBIX
IpernapaToB
MOJIOUHOKHUCIIBIX
OakTepuii».
JlaGopaTopHas pabota
«IToceB cmbIBa ¢ pyK Ha
yamkuy [lerpu».
JlaGopaTopHas pabora
«Bpraenenue yncTou
KYJIbTYpbI OaKTEepuil.
Meropn pa3BencHuUi.
Meroa nueromaromero
HITPUXAY.
JlaGopaTopHas pabora
«Mopddomoruueckas
XapaKTePUCTHKA
BBIJIEJIEHHON YHCTOH
KYJIBTYPBI:
XapaKTePUCTHKA
KOJIOHUH, (popMa
OaxTepuii, TUI
KJIETOYHOM CTEHKNY.
JlaGopatopHas paboTa
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
no0aBlIeHUS
AHTUOMOTHKOBY.
Hccnenosarennckas
pabora «Ilonck
MUKPOOPTaHU3MOB
oOanarommx
AHTArOHUCTUYECKOU
AKTUBHOCTBIO.
Hccnenosarensckas
paborta «Brienenne
MOJIOYHOKHCITBIX
OakTepwii,
HCCIIeIOBAaHUE UX




AKTUBHOCTH.
HccnenoBarenbckas
paborta «Bpiaenenue
OakTepuil TOJIC3HBIX IS
pacTeHui».

Tema 3.
JyKkapuoTH4YecKHe
OPraHu3Mbl B
OMOTEXHOJIOTUH
(Iu1ecHeBbIe TPUOBI,
JPOIKH,
Boaopocn) (12 4)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OHOJIOTMYECKU aKTUBHBIX BEIIECCTB
OO01mas xapakTepucTUKa JPOXIKen
caxapomulietoB. Mcropus
HCTOJIb30BAHUS JPOKKEH B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TeXHOJIOrUH BUHOCIUS U
xJie0oIeyeHus,
CIIeLIMATM3UPOBAHHBIE PAChI
Tpoxken. MeTabom3M ApoxIKeH.
Peakius ciupToBOro OpoKeHus.
[Tonyyenue BTOpUYHBIX
MeTa0O0JIUTOB B ApOXxKax. Jpoxxu
KaK MPOAYIIEHTHI OUOTOILIHB.
[Tonyuenue 1eneBIx OCIKOB B
TPOMKKAX.

Oco0eHHOCTH BEreTaTUBHOI'O U
TOJIOBOT'O PA3MHOXKEHUS Y
JIPOXKKEHN, 3HAUCHUE U3YICHHUS
MHUTO3a U IUTOKHHE3a IS
OTNITUMU3AIIUH TTPOIIECCOB
KYJIbTUBUPOBAHUS JPOAKKEBBIX
ITAMMOB, IOHUMAHUS IPUYUH
MAaTOTEHHOCTH JAPOXKIKEH U TpruOOoB,
MOMCKA MUIIIEHEN (PYHTHIINIOB U
pa3paboTKU HOBBIX JIEKAPCTBEHHBIX
rpenaparos.

Bonopocnu — nepcrnekTuBHbBIN
O0O0BEKT /JIs1 MPOM3BOACTBA Oenka 1
yriaeBogoB. buorexnonoruueckue
METO/bl OUUCTKHU TBEPABIX,
KUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOU3BOACTB. CTOUHBIE
BoAbl. CXEMbI OUHUCTKH.
buodunbsTpsl, a3poTeHKH,
MCTAaHTCHKHU, OKCUTCHKH.
AXTUBHBIN UJI ¥ BXOJSIIUE B HETO
MHUKpOOpranusmel. Mcronb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJI.

JlaGopaTopHas pabota
«Ioxcuer kieTok
JIPOXIKEN B Kamepe
['opsieBay.
JlaGopaTopHas pabota
«Ob6HapyxeHHe
IPOJYKTOB CIIUPTOBOTO
OpO>KEeHHUS: STUIOBOTO
CIUpTa M YTIEKUCIOTO
razay.

JlaGopaTopHas pabora
«Habnronenue
pa3MHOKEHUs
JPOACGKEBBIX KIIETOK.
[IpakTryeckas pabora
«IIonmyuenue TBOpora u
ke(upa Ha OCHOBE
MOJIOYHOKHCJTBIX
OaxTepuii».
[IpakTuyeckas pabora
«OCHOBHBIE BUJIBI KBaca
U MX XapaKTEePUCTUKA
«/Ipoxoku u
MOJIOYHOKHCJIbIE
Oakrepuu,
npUMeHsIeMble 115
IIPOM3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHHUTETHHBIH
aHaJIU3 Pa3BUTHUA
JPOKKeH B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSX.
[IpakTuyeckas padora
«MeToIbl OLIEHKH
CBONCTB
XJIeOONEKapHBIX
JIPONIKEM.
OcoGenHoctu
MPUMEHEHUS




IPECCOBAHHBIX,
CYILIEHBIX U

WHCTaHTHBIX

TIPONOKEI».
HccnenoBarenbckas
pabota «BnusiHue
(UBUKO-XUMHYECKUX
(bakTOpOB HA KAUECTBO
OMOTEXHOIOTHUECKOM
npoaykuuu (KBac, kedup,
CBIp, XJ1€0 U JAp.)».
HccnenoBarenbckas
pabora «BnusHue
(U3UKO-XUMHYECKUX
¢dakToOpoB Ha pocT
Bojiopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBeHHasn
uHdopmanus (8 4)

HacneactBeHHOCTD M
M3MEHUYUBOCTbh — OCHOBHBIE
CBOMCTBA XUBBIX OPTaHU3MOB.
N3menuuBocts. Buanl
U3MEHYUBOCTb.

I'en —marepuanbHbIl HOCUTEID
HAaCJIEACTBEHHOCTH U
n3MeHuuBocTH. HyknenHoBble
KUCIOTHI. Jlokanu3zanus
T€HETUYECKOTO MaTepHaa B
KJeTKe. [[eneHne KineTok.
Permmukanusa JIHK. OcroBHas gorma
MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpaHciAuus.
Myranuu.

[IpakTuueckas pabota
«MoaudukanuoHHas
W3MEHYUBOCThH (JIUCTHA,
UTOJIKU C OJTHOTO JIEPEBa)».

[IpakTuueckas pabora
«['eH — HHCTPYKIHS 10
cOopke KkiIeTku (Ha Obucepe
WA KOHCTPYKTOPE)».
[IpakTrueckas pabora
«Mytanus Ha 6yrepbpose
(110601 0OBEKT U3
npeabIIymeipadoTsl, rae
U3MEHEHUEUHCTPYKIUU
IpUBEIET K W3MEHEHHUIO
BHCIIHECTO BU/IA
00BeKTa)».

Tema S.
Bupycosorus (6 4)

[TonoxxeHne BUPYCOB B CUCTEME
opranuueckoro mupa. CTpykrypa u
XUMHYECKHUM COCTaB BUPYCOB.
Knaccudukanus BUpycoB.
Penponykuus Bupycos. Bupycer -
BO30yAUTENN UHPEKITMOHHBIX
60se3Heil. OHKOBUPYCHI.

bakrepuodaru: crpoenue,

[Ipocmotp
JOKYMEHTaJIbHOTO (QHIIbMa O
Bupycax. [IpakTnueckas
pabora.

«Meton pa3BeneHUN».
[IpakTuueckas padota.
«TutpoBanue
OakTepruodarony.




CBOMCTBA, IpUMEHEHUE. bruonornueckue
METO]IbI OOPHOBI CBUPYCAMHU.

Tema 6. I'ennasn

OCHOBBI TEHHOW UHKEHEPHUH.

[IpakTuyeckas pabora

UHKEeHepHus u Bektopa. Cnenunduueckue «DHJIOHYKIIEA3bI
onorexHosorun(8 (dbepMeHTHI OakTepuil. pectpukuuu (pabora ¢
q) buortexHonoruu npoaykiuu 0ejIKoB B HYKJICOTHTHBIMU
GaKTepHabHBIX KyJIbTYpax. IIOCJIEA0BATEIBbHOCTIMUHA
JlocTrkeHNsl TeHHOMHUHKEHEPUU U Oymare)».
GHOTEXHOOTHH. I[TpakTuueckas paboTa
CRISPR/Cas — cucteMa agarnTUBHOIO «HHBIC HOKHHIIIBI -
umMMmyHuTeTa 6akrepuii u apxei. 'MO. CRISPR/Cas
Mertonpinonyuenns [MO. (MOZEMpPOBAHHE Ha
Oymare)y.
Urpa-guckyccus:
«Bpmrpaii rpasT Ha
coznganue ['MO».
Tema 7. JloMecTrKals OCHOBHBIX JIOMAITHUX Juckyccus

BbuorexHosorum B
*KHBOTHOBOJCTBeE (8

)

’KHBOTHBIX; COBPEMEHHBIC
HKCIEPUMEHTBHI IT0I0MECTUKAIIH
’KMBOTHBIX (JINCHIIA, HOPKA U JIP. —
HKCHEPUMEHTHI HAyYHOH IIKOJIBI
akanemuka bensena).

CoBpeMeHHbIE METO/IbI B
’KMBOTHOBO/ICTBE: TPAHCILIAHTALIUS
SMOPHOHOB, XMMEPHBIE KUBOTHBIE,
KJIOHHPOBAHHE.

OcHoBHBIE 00JI€3HU )KUBOTHBIX U POJTh
NATOr€HHBIX MUKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JIEBaHUI
JIOMAIIHUX>KUBOTHBIX U OCHOBHBIX
Mepax 00pbOBI ¢ HUIMH; POJIb MOJIE3HBIX
MHUKPOCUMOUOHTOB B OpraHU3Me
XKHUBOTHBIX. [lonoxuTensHOE 1
1no0oyHOE (OTpULIATETBHOE)
BO3/ICHICTBUU aHTUOMOTHKOB Ha
OpPraHu3M B XO/I€ JICYEHUS )KUBOTHBIX;
eI U 33/1a41

BCTCPUHAPUH. buorexHonorus
KOPMOBBIX IPCIapaToB.

«JloMecTuKauus, Bce JIu
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PAIOM C
YeJI0BEKOM UM
OJIOMallTHUBAFOTCS?
MOoO’KHO 1 CUNTATH
TapakaHa
OJIOMaIIHEHHBIM
JKUBOTHBIM?».

[IpakTuueckas pabota
«Meroauka
KIIOHUPOBAHHS
(MonenupoBaHue Ha
Oymare).
[IpakTuueckas padbota
«CocTtaBieHue pairoHa
MUTaHUS )KUBOTHOTO,
pacder pacxoJIoB Ha
COJIepKaHuey.
Hccnenosarensckas
pabota «OrneHka
Ka4eCTBa MOJIOYHOM
IPOIYKITHH.

Tema 8.
BbuorexHosorum B
pacTeHueBOACTBE

OCHOBHBIE METOJIBI CETIEKITHH.
I'ubpuauzanus. opmel 0TOODA.
OcHOBHbIE HaNPABIICHUS

[IpakTuueckas pabota
«BpIpamnmBaeM ropox.
Kak nposectu




(10 1)

CEJIEKLIMM: YIIyqIlIEHUE
YPOKaHOCTH, YCTOMYHUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
(dakTopam.

OcHOBHBbIE TOAXO/ABI CENEKIIUN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuid, [ uGpuamn3anus,
OTJaJIeHHas TuOpuan3anus,
HCKYCCTBEHHBIN 0TOOp, TeTepo3uc,
TpaHchopmanus, MyTareHes,
TFE€HETUYECKOE PETAKTUPOBAHMUE).
HUcropus cenexunu B Poccuu u
MUpE, UICTOPUS PA3BUTHS
BOKHEUIIIUX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak yenoBek moxer
Moau(UIIMPOBATH pacTeHUs?
I'ennas nnxeHepus pacteHuii: Yro
TaKO€ FeHeTHYECKask MHKEHEPHs
pacteHuil. TpaHCre€HHBIE pACTEHUS.
Metonsl nonyuenus. ObpazoBaHue
OITYXOJIEH y pACTEHUM.
ArpobakTepuanbHast
Tpanchopmanus: Ti-mrasMusL.
I'enst T-JIHK. MonekynspHo-
T€HETUYECKNE MEXaHU3MBbI
TpaHcopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
TTOAXObI U JOCTHKEHUS
TE€HETUYECKOTO PETaKTUPOBAHUS
pacTeHui.

Ectp 11 sxu3Hb B ipoOupke?
buortexHonorus KyabTypHBIX
pacTeHui.

CKpEIUBaHUE Y
ropoxay.
[TpakTuueckas pabota
«I"eHOMHbBIEC HOKHUIIBI
(MonmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
pabota «BpipamuBanue
pacteHuii B mpoOupke»
(MOXxHO
BOCII0JIb30BaThCs
pe3yJibTaTaMu
TPEIBITYIINAX
9KCIIEPUMEHTOB 110
COCTaBIICHUIO
MUTATEeNbHBIX
pPacTBOPOB IS
pacTeHui).

Moayab «MoJjieKyJIspHbIe

OCHOBBI (PM3H0J10TUH U (hapMaKOJIOTHI)

9 kiacc(68 yacon)

HEeUTpaIn3anus.
Maxkpo3JIEMEHTBI: TPOLIEHT

TeMbl OcHoOBHOe coepkaHue JlesATeJbHOCTh
IIKOJHLHUKOB
Tema 1. Bgenenue. buoreHHbie 3JIEMEHTHI: HccnenoBarennckas
dusunogornueckas opranorensl: O, C, N, H. AKTUBHBIE paboTta
xumus (20 4) (hOpMBI KUCIIOPOA, UXTIOTYYESHHE, «KonnuecTBeHHas

OLCHKA COACPIKAHUA
MUKPOIJIEMEHTOB NI




coJiepKaHusl B OpraHu3Me, BIMOTHsIEMAast
byHKIHS, COAEpIKaHKUE B IPOTYKTaX
nutanus.Ca2+ - CBI3BIBAIOIINE OENIKH,
JICTIOHUPOBAHUE KAJIBIIUS, PETYIIALMS
YPOBHSI KaJbIUsl B OPraHU3Me: TOPMOHBI
nmo4yex. Mg — ctpoeHue xjopoduiuia, ero
AKTUBALIUS COJTHEYHOM YHEPTUEMN.
MUKpPO3JIEMEHTHI: B KAKMX MOJICKYJIaxX
COJIEPIKATCs, BBITTOJIHSIEMast (DYHKIIHS,
coiepKaHue B MPOJYKTAX MUTAHUA.
[TocnenctBust nepeno3upOBKU
MHKpOdJieMeHTaMu. Fe — ycBanBaeMble
THUIIBI COSIMHCHUM Kelie3a.
['eMonpoTenHbl, TeMOIMAHKH,
UUTOXpOoMbI. Cu — YCBOCHHUE U TPAHCIIOPT
MEJIH.

benku, conepxkaniue Meb.
[Tatonmoruyeckue cuHAPOMbl MEeHKE 1
Buibcona, cBs3aHHBIE CMETA00IN3MOM
MEJIH.

TOKCHUYHBIC PJIEMEHTHI

Ilepuoanueckoil cuCTEMBI JJIst
opranusma. Biusinue Hegocrarka

MAaKpO ¥ MUKPO3JIEMEHTOB Ha YKHUBBIC
OpraHU3MBI.

XKupsl. 3aboneBaHus yeIoBeKa,
CBSI3aHHBIC C HAPYIICHUSIMHU

YKUPOBOTO OOMEHa.

JucnunuaemMun.

VYrneBoabl. 3a00eBaHuUs YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU YTIIEBOTHOTO
obMmeHa. CaxapHslii 1uaber.

benku. Ctpoenue. 3aboneBanus
YEJIOBEKa, CBA3aHHBIE C HAPYIICHUSIMU
6enkoBoro oomeHa.dyHK1MM OENKOB.
DepMeHTBI.

Mexanusm aeiictBus. Kimaccol
(hepMEeHTAaTUBHBIX PEaKIHil.

KodepmeHTs!.
BuTaMuHbBI )KUpOPACTBOPHMEIE,
BoJtopacTBopuMbIe. [IpeBparenue

BUTAaMUHOB B ITHILIEBBIX
MPOAYKTaX».
[IpakTHyeckoe 3aHATHE
«KauecTBeHHBIC
peaKkuuu Ha
OPraHU4YeCKHe
MOJIEKYJIBI».

[IpakTrueckoe 3aHsTHE
«JIeHaTyparus OeJIKOBY
[IpakTHyeckoe 3aHATHE
«M3y4yeHre aKTUBHOCTH
aMUJIa3bD).

[IpakTuyeckoe 3aHsATHE
«/Inanus (xyierouka
Tpayoe)».




BUTaMHUHOB B aKTUBHBIC (hOPMBI
Ko(epMeHTOB. ABUTAMUHO3BI.
OcHOBHBIE THITBI META0OJINIECKUX
peakuuii. buosnepreTuyeckue
npornecchl. ['mukonu3. Hukn Kpebcea.
Lens nepenoca 371€KTPOHOB.
OxucneHue KUPHbIX KUCIOT.
KaraGonu3m aMUHOKHUCIOT.
I'mrokoHeorenes.

CuHre3 yrieBo10B, OEIKOB,
XKUpPOB. MeTabonuTuueckue
3a0oneBanus. [IpakTuueckoe
3aHSTHE: «pPELICHHE 3a]1a4 Ha
sHepreTuueckuii ooMen» Kierka.
[Tonstue meMmopanbl. yHk1KN
MeMOpaH. Bujbl Tpancnopra B
KIIETKY.

MemOpaHHbIie OpraHou/Ibl. 3a00eBaHus
CBSI3aHHBIE C HAPYIIEHHEM PaOOTHI
MeMOpaHHBIXOpraHesu1, 00JIe3HU
HAaKOIUJICHHUS.

Tumbl KOHTAKTOB MEXKAY KIETKAMHU.
3HaYeHUE MEXKIICTOUHON
KOMMYHHKAIUH JIJI5 3J0POBbSI
OpraHusma.

Snpo. YpoBHM yIIakOBKHU
XpOMAaTHHA. XPOMOCOMHBIE
tepputopuu. HememOpanubie
OpPraHOU/IbI.

Tema 2.
MouekyasipHas
ounosorus (20 4)

OCHOBHBIE BE€XH PpPA3BUTHUA
MOJICKYJISIPHOM OMOJIOTUH.
HyknennoBbie KUCIOTHL.
OCHOBHBIE IPUHITUITBI CTPOCHHS.
Marpuunsie cuHTe3bl. Pennukanus
— OCHOBA KJIETOYHOTO JICJICHUSI.
[IpuHiune! penmmkanuu. Myranuu.
YTo BBI3BIBAET UBMEHEHHUS B
ctpoenun JJHK. ITpunummnst
penapanuu. TpaHCKpUIIus.
I'enernueckuii koxa. TpaHcisus.
Opranuzanysi reHoMa BUPYCOB
[IpoTrBOBUpPYCHBIE CPENCTBA,
MEXAHU3MBbI UX JCHCTBUSA.

Opranuzanus reHoma 0akrepuit

[IpakTuueckas padbota
«Beipenenue JIHK u3
OaHaHay.

[IpakTuueckas padota
«Mogens JTHK-
OpUTaMu».

[IpakTuyeckas pabora
«Onpenenenre KkayecTna
npenaparos JIHK ¢
MTOMOIIIBIO
CHEKTPOGOTOMETPUI
(npu HaNMUUUU
000pyI0BaHUS).
[IpakTuueckas pabota
«PernukaTruBHas

MaIiuHa (urpa-




AnTHOAKTEpUaNbHbIEC IPenapaThl.
Opranu3zanys reHoMa 3yKapuor
I'enomHOE penakTupoOBaHUE.

J€MOHCTPALIHS ).
[IpakTuyeckas pabora
«[1L1P (Mmonenb
amMIuuKanus Ha
Oymare)».
[IpakTuyeckas pabora
«Cuita IpoMoTOpay.
[TpakTuueckas pabota
«Pemenue 3a1a4 Ha
TeHETUYECKUN KO,
[TpakTuueckas pabota
«DonauHT OEIKOBY.
HccnenoBarenbckas
pabora
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuyeckas pabora
«Pabora B
COBpPEMEHHBIX
TCHETHYECKUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

II0CIIEI0BATENBHOCTEN
TEHOBY.
Tema 3. [TonsaTne o nexkapcereax. I[TpuHIMIIBI HccnenoBarenbckas
dapmakoJiorus MOAXO0/a K TIOUCKY HOBBIX paboTa «IKcriepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEICTB. 10 OMPEIEIICHUIO

CKpUHUHT U €r0 METObI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JIEKapCTBEHHBIX
BemiecTB. BcackiBanne
(abcopOums) nekapctB. OCHOBHBIE
MEXaHHU3MbI BCAChIBaHMUSI.
TpaHcnopT JIekapcTBEHHBIX
BeriecTB. ['eHbl u 6eku nepBoi
(a3l Ouotpanchopmanuu. [yt
BBIBEICHUSI JIEKAPCTB U3
OpraHusMa. DKCKpeus 1
MMMUHaNMA. ['eHbl 1 6enku
BTOpO# (pa3bl OMOTpaHCHOpMaIIHH.
®apmakoanHaMuKa. ['1aBHoe 1
mo6ovHOE, pe30pOTUBHOE U
MECTHOE, IIPSAMOE, HEMPSIMOE U
pediiekTopHOE IefCTBHE.

TOKCHYHOCTH BEIIECTB
Ha apTEMUAUSIX ).
[IpakTuueckas padbota
«Kapta sxcnipeccun
n0(haMHUHOBBIX U
CEPOTOHMHOBBIX
pPELEnTOpOB B MO3re
MBITIIET.
Hccnenosarennckas
pabora
«IloBeneHUeCKEe TECThI
Ha pbIOKkax Danio rario.
CaeTiio-TeMHas
Kamepay.
HccnenoBaTenbckas
pabora
«IloBeneHUeCKEe TECThI




Buael B3auMoaenCcTBUS JIEKAPCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JICHCTBHHU JIEKAPCTBEHHBIX
BEIIECTB, UX Pa3HOBUIHOCTU
TpancMeMOpaHHBIN CUTHATIUHT.

Tunbl KJIETOYHBIX PEENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIBI,
KaTaJIUTHYECKHE U compshkeHHbIe ¢ G-
OenKamMu; BHYTPHKJIETOYHBIE:
LUTOIJIA3MAaTUYECKUE U AJICPHBIE.
MexaHU3MBbI JIUTaH-PELeITOPHOTO
B3auMozeicTBusA. CelleKTUBHOCTh
(M30upaTeNbHOCTD) ACHCTBUS, CBA3b
«XUMHUYECKasi CTPYKTypa —
(hapmakosornyeckasi akTHBHOCTD
BEIIECTBY

DapMaKoIOru4ecKON MOYJISLUN
CHUHANTHYECKOIN XOJIMHEPTruIeCKOn
nepegadr. MoJeKysipHbIi MEXaHU3M
neicTBUs U (papMaKoIOrHuecKue
cBOMcTBa M-XOIMHOOJIOKATOPOB,
TaHTIMO0JIOKATOPOB U Kypapernogo0HbIX
CPEICTB.

dapMakoI0ruuecKast perysius
AKTUBHOCTH aJJpEHEPTHYECKOTO
cuHarca. AJpeHOMHUMETHKH,
aJpEeHOOJIOKATOPBI, CUMITATOIUTUKH.
MonekynsipHasi hapMaKoIorus
AHTHAJUIEPIUYECKUX CPEICTB.
['mcTaMUHOBBIEC PELIETITOPHI: THIIHI,
MOJIEKYJISIpHAsl OpraHu3aIusl.
CrabunuszaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBII MEXaHU3M
NecTBUS, 0COOEHHOCTH KIMHUYECKOTO
MIPUMEHCHHUS, TOUKATTPUIIOKCHHUS
NEHCTBUS MHTUOMTOPOB JIUITHTHBIX
MENaTOPOB.

MexaHu3M IeHCTBUS U IPUMEHEHUE
IIpenaparoB, CTUMYJIUPYIOIIHAX
MIPOLIECCHI UMMYHUTETA.
dapmakosiorunyeckas

Ha pbIOKkax Danio rario.
OTKpBITOE MOJIEN.
HccnenoBarenbckas
paborta

«lToBeneHuecKrEe TECThIHA
pbeiOkax Danio rario.
CraiiHoe moBeIeHUEY.
[TpakTueckas pabota
«BnusHue agpeHanuHaHa
CepJICYHbIE COKPAIICHHS
(mporpammHoe
obecrieueHue).
[IpakTuyeckas pabora
«l'ucronornyeckue
npenapaTbl UMMYHHOMR
CUCTEMBI».
[IpakTryeckas pabora
«l'ucronornyeckue
npernaparbl HepBHOM
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICHKUHOB:
MOJTyYEHUE, MEXAHU3M JEHCTBUS,
npuMeHeHne. OCHOBbI
maTo(u3n0JIOTHH OCTPo(haz0BOTO
OTBETAa, MEIMALIUs BOCIIAJICHUS.
MonekynsapHblid MEXaHU3M
IIPOTUBOBOCHIAJIUTENIBHOTO AEUCTBUS
[JIFOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX
MPOTUBOBOCHAIUTEIBHBIX CPEACTB.
[TonsTHE O HApKO3€ U HAPKO3HBIX
npemnaparax. KieTounslii 1 HEpBHBIN
HapKo3.

dapmakoIorniyecKas XxapakTepucTuka
OTJIENIbHBIX IPYIITHAPKO3HBIX CPENICTB.
[locnenoBarenbHOCTh ACHCTBUSA Ha
LEHTPAIBHYIO CUCTEMY.
dusnonornyeckuii coH; (a3nl cHa. Buapl
HapyueHui cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTax (TMIIHOTHKAX).
MonekynspHbie aCIIEKThI
HOIMLIETILINH. OrnuartHeie
peLenTopbl, X THUIIBI.

Ouke(hanuHbl U SHAOPPHUHBI -
SHJIOT€HHBIE JIMTAH/Ibl ONTMATHBIX
peLenTopoB.

AHTUIICUXOTUYECKOE JICHCTBHE,
BIIMSIHUE HAa (PYHKITHIO
SKCTpPANUPaMUIHON CUCTEMBI,
SMOLIMOHANBHYIO ChEPY, PBOTHBIN
LIEHTp, apTepUAIbHOE JIaBJICHUE, IEHTP
TEPMOPETYJISALUH.

MonekynsapHble MEXaHU3MBbI
JENCTBHSI HEUPOJIENITUKOB, BIUSHHE
Ha 10()aMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- U THCTAMUHOBbIE
peuenTopbl, UXACHCTBUE HA
KJIETOYHBIE MEMOPAaHBI, Ha
JIeTIOHHPOBAHNETKAHEBBIX
MOHOaMHUHOB.

[Torennuan-3aBUCHUMbIe HATPUEBBIE
KaHaJIbl KaK MHIIEHH JICHCTBUS MECTHBIX
aHecTeTHKOB. CITIOCOOBIMHTMONPOBAHUS
MOTEHINAJI- 3aBUCUMBIX HaTPUEBBIX
KaHAJIOB MECTHBIMHU aHECTETUKAMHU.




Monyab «MoJieKy/IsipHbIe OCHOBBI ceJieKun» 9 kiacce (68 yacoB)

TeMbl OcHOBHOe coepKkaHue JleATeJbHOCTH
LIKOJbLHUKOB
Tema 1. OCHOBHBIE BE€XH PA3BUTHUA [IpakTuyeckas pabora
Mouekyasipaas MOJIEKYJISIPHOM Ouosoruu. «Boimenenne  JIHK  u3
ounostorus (20 4) HyxnenHoBbIE KMCIIOTBI. GaHAHAY.
OcHoBHBIE MIPUHIIUTIBI CTPOCHHA. | [TpakTHueckas paboTa
Marpuunsie cuHTe3bl. Perumkanus «Mopems  JTHK-
—  OCHOBa  KJIETOYHOIO  JICJICHUS.

[Tpuniuner pennukanuu. Myrauuu. Yto
BbI3bIBAacT M3MeHeHus1 B crpoenun [JHK.
[IpuHnune!r penapanuu. TpaHCKpUILus.
T'eneTnueckuii KOJI. Opranuzanus
reHoma  BUpycoB [IpoTuBOBUpYyCHBIE
CpPeICTBa, MEXaHU3Mbl MX JCHCTBUSL.
Opranu3zanus reHomMa OaxTepuit
AHTHOaKTEpUATbHBIC npenaparsl.
Opranuzanus reHoMa JYKapuoT
I'enomHOE perakTUpOBaHUE.

opuramm».

[IpakTuyeckas pabora
«OrmpenesieHue KavecTBa

nperaparos  JIHK ¢
MOMOIIbIO
CHEKTPOPOTOMETPUI
(pm HaJTUIHH
000opyI0BaHUs).

[IpakTuyeckas pabora
«PernukaTuBHas MalIMHa
(urpa- JEMOHCTpaLUs)».
[IpakTuueckas pabota

«IL1P (Mozenb
ammupuKanys — Ha
Oymare)».

[IpakTuueckas padbota
«Cuna MIPOMOTOPa».
[IpakTuueckas pabota
«Pemrenne 3amau Ha
TEeHETUYECKUI KOJI.
Tpanciauusa».
[IpakTuueckas pabora
«DonguHr  OEIKOBY.
Hccnenosarenbckas

paborta

«Pacnpocrpanenune
AHTUOMOTHUKOPE3UCTEHT HBIX
OaKTepHin».
[IpakTuueckas padota




«Pabora B OBpEeMEHHBIX
TeHETUYECKHX 0azax
nanHbiX. IIpoBenenune In
silico aHaIM3a
MOC/IEI0BATEIIbHOCTEH
TE€HOBY.

Tema 2.
MouJiekyisipHble
OCHOBBI TeHETHKH
(20 v)

[Ipenmer reneruku. Kpatkas
HCTOpUS Pa3BUTHSI IIPEICTABICHUS
0 HACIEACTBEHHOCTH.

OT reHa K npusHaKy: Kak
packpacutb koTa. Uto Takoe
npusHak? IlyTe oT rena 1o
npuszHaka. Myraruu. Asienu.
['eTepo3uroTel ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIE
aJIenu.

I'ensl cTposT Opranusm.
Bxitouenue u BBIKIIOUEHUE
Oospiioro Habopa renoB. Kak
KJIETKA IOHUMAIOT, KaKHE FeHbI
JOJDKHBI paboTaTh.

JluckpeTHoe HaciIe0BaHue
MIPU3HAKOB. 3aKOHbl MeHnens:
OJIUH T'eH - OJ1H npu3Hak. Cxema
CKpEILMBaHUA. 3aKOH
eAnHo00pa3us THOpHI0B IEPBOTO
MIOKOJIEHUS. 3aKOH PaCIIEIIICHUS
IIPU3HAKa BO BTOPOM IOKOJIEHHH.
3akoHbI MeHeIs: HECKOJIBKO
I'€HOB - HECKOJIBKO IPU3HAKOB.
JAMrnOpuiHoe CKpeIiBaHue.
HesaBucnmoe pacxoxaenue
xpomocoM. CLemIeHHOe
HacCJIeJOBaHUE.

BzaumopeiicTBre TeHOB.
AnIeNnbHOE U HealIeIbHOE.
Omnpenenenue nona. [lonoseie
XpoMocoMbl. CaMIIbl U CAMKH.
Bnusinue ¢pakTopoB OKpysKaromien
cpenpl. XpoMOCOMHOE
onpexaenenue nona. [lomoseie
xpomocoMmsl. [Ipobrnema
JOTIOJIHUTEIBHON X-XPOMOCOMBI Y
XKEHIIMH. Tpex1BEeTHHIE KOLIKH.

PosneBas urpa
«Amnenn.
HccaenoBaTenbckuil
poeKkT MyTareHHbIe
(baxTopsl.

Ponesas urpa «Cynan0a
KJICTKH». | €HbI-
MepeKIII0YaTeNu.
[IpakTrueckoe 3a1anue
«ANTOPUTMBI 15
KJICTOK.
[IpakTrueckoe 3aganue
«Ennnoobpasue
MIEPBOTO TTOKOJICHUSI.
[IpakTrueckoe 3ananue
«Pacmiemienne Bo
BTOPOM TTOKOJICHUI.
WccnenoBaTenbckmii
NPOEKT «3aKoHsI [
Mennens B
SKCHEPUMEHTEN.
[IpakTrueckoe 3ananue
«Pemerka IlenneTa.
[IpakTrueckoe 3ananue
«HacnegoBanue,
CICINICHHOE C IIOJIOM).
[IpakTrueckoe 3aHsTHE
«B3anMmoaencTBusd
TeHOB (MOJENIUPOBaHKE
CHHTE3a U TPaHCIIOpTa
MUTMEHTA B KIIETKY)».




Tema 3.
MouJiekyasipHbie
OCHOBBI cejiekiuu (28

)

l'enst B momymsmusix: BEJIUKOE
paBHoBecue. Ilomynsamusa.  YacToTsl
BCTPEYAEMOCTH TMpU3HAKAa U  aJlIelsl.
YpaBHeHue Xapnu- Baiin6epra.
[lonynauuu MEHSIOTCS: YUCIECHHOCTD,
MHUTpalus 1 BBIOOp Cympyra.

@DakTOpbl, KOTOPHIE BHIBOAAT MOMYJISAIUIO
U3 paBHOBecuss Xapau- BaiitnOepra.
HucnenHocTs nonyssanuu. Ponesas urpa
«Ipdexr  ocHoBatems».  [peiid
resoB. Myranuu. Hecnydaitnoe
ckpeuuBanue. M3onsauus.

[Tonmynsiuny MEHSIOTCS: €CTECTBEHHBIN
otbop. Mexauusm IEUCTBUA

€CTeCTBEHHOTO oTOOpa. JIBmKymuit
otbop.

MonudukaionHass ~ U3MEHUYHUBOCTbD.
Craructuueckue 0COOCHHOCTH
MOJU(DHUKAITMOHHON  M3MCHYMBOCTH.
HacnenoBanue KOJIMYECTBEHHBIX
MIPU3HAKOB.

KomuuecTBeHHbIe MIPU3HAKH.
CpenoBass M3MEHUMBOCTh IPU3HAKA.
Koadduruent HACIIeyeMOCTH
npu3naka. OtBer Ha oTO0p. Ilomck
T€HOB KOJIMYECTBCHHBIX ITPU3HAKOB.
ONHOHYKJICOTH/IHBIE BapHAHTHI TCHOB.
JHK-upn.  IloaHOreHOMHBIM — aHaIM3
accolraIn.

«Ombl» Han reHomoM. I[loctreHoMHas
apa. OOpaTtHasi reHeTHKa. «OMHUKCHBIC)»
uccnenoanus. [Iporeom, meTaboIOM.
JlomecTuKanus ¥ IEHTPbI TEHETUYECKOTO
pasznooOpasus. [Toucku pacteHuii ¢

«XOPOUTUMUY TTPU3HAKAMU TSI YEJIOBEKa.
[leHTpBl TEHETHYEeCKOTOo pa3zHOO0Opa3usl.
Huxkonait UBanosnuBasuinoB. Cenekius.

KoMmOunammonnas u ruOpuIHas
cenekumst. I'ereposuc. CoxpaHuTe u
W3Y4YUTh TEHbI, YTOOBI MEHATH Oyayliee.
Kak  mnpaBUnpHO ~ XpaHHUTh  TEHBI.
Komnekunn  reHeTHYecKuX  pecypcoB
pacTeHui. IIpakTukym u/unu
HCCIIEIOBATeNIbCKUM  MPOEKT: MeToabl
KYJIbTUBUPOBaHUS in vitro s
COXpPAaHEHHUS TEeHETUYECKUX PECypCcOB

pacTeHud MU i1 YCKOPEHHOM CeNeKUUU
['eHeTndeckne NEHTPBI B HALIEHl CTpaHe.
I'ne 3aHUMAIOTCS TeHETUKOM "
TEHOMUKOM JJIs1 HY KT

CEJILCKOT'O XO3SMCTBA.

[IpakTrueckoe 3ananue
«YacToTnl aJiIelen,
TE€HOTHUIIOB u
(EHOTHUTIOBY.
HccnenoBarensckuii
MPOEKT «Ananus
TEHETUYECKON CTPYKTYpbI

nonynsauuu  (Ha  OCHOBE
3aKOHA Xapau-
Baitasepra)y.

PoneBass wurpa «2ddexr

6YTBIJ'IO‘IHOFO T'OPJIbIIIKAY.

PosnieBas urpa
«EcTecTBeHHbBIN

oTOOpPY.
HccnenoBarenbckue
paboThI
«MoaudukanuoHHas
M3MEHYMBOCTh PACTEHUN
B Ipeeiax  Ballero
MeCTa KUTEIbCTBAY.

[IpakTrueckoe 3aanue

«ATPOHOMBI».
[IpakTrueckoe 3a1anue
«"'oMonornueckue  psbl
HaCJICICTBEHHON
U3MEHYUBOCTH.
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