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AKTyanbHOCTh M Ha3HaueHue nporpammel. [IporpamMma pa3zpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH
®enepansHoro rocynalIOSICHUTEJIBHA A 3AIIMCKA

PCTBEHHOTO 00pa30BaTEHHOIO CTaHAapTa OCHOBHOTO 00IIIero 00pa3oBaHus, OpPHCHTHPOBaHA Ha 00eCIICUCHNE
WHINBUOYAJIbHBIX HOTpe6HOCTeI7[ O6y‘IaIOIlII/IXCH " HaIllpaBJICHa Ha JOCTHXKCHUE IJIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHS IPOTPaMMBI OCHOBHOT'O 0011er0 00pa3oBaHMsI C yUETOM BBIOOpa YUaCTHUKaMHU 00pa30BaTeNbHBIX
OTHOIIEHWH KypCOB BHEYPOUHOU NEATENHFHOCTH. DTO MO3BOJISET 00ECTIEUNTh €IMHCTBO 0053aTEIhHBIX
TpedoBanmii @I'OC Bo BCceM MPOCTPAHCTBE MIKOIBHOTO 00pa3oBaHUs: HE TOJBKO Ha YPOKE, HO U 32 ETO
npeaenaMu.

AKTyaNbHOCTH pealiu3aliuil JaHHOW POTrpaMMbl 00YCIOBIIEHa CaMOii 0COOCHHOCTBIO TTPOEKTHO-
HCCIIEIOBATENBCKON AEATEIHHOCTH. JTa AEATEIHHOCTD JIEKUT B OCHOBE MTO3HABATEILHOTO MHTEpeca pebeHka,
SABJIACTCA 3aJIOTOM YMCHUA IIJIAHUPOBATH JII00BIE I[Cf/iCTBPISI 1 BAXXHBIM YCJIOBUEM YCHCHIHOI\/'I pcam3anu I/II{CI7L
JItoOble M3MEHEHUs] COBPEMEHHOT0 O0IECTBA CBSI3aHbI C IPOEKTAMH U HCCIIECIOBAaHUAMHU — B HAyKe, TBOPUYECTBE,
OusHece, 00mmecTBeHHON XU3HH. [109TOMY BasKHBIM AJIEMEHTOM Pa3BUTHSI TMIHOCTH 00YUAIOMIETOCS SBIISETCS
(hopMHpOBaHE OCHOBHBIX HABBIKOB IIPOEKTHO- HCCIIEI0BATEIBCKOM JIeSITEbHOCTH.

[TporpaMmoii mpexycMOTpeHO (HOpMUPOBaHHE COBPEMEHHOT'O TEOPETHYECKOTO YPOBHS 3HAHHM, a TAKKE U
MPAKTHYECKOTO OMbITa paOOTHI C TAOOPATOPHBIM 000PYAOBAaHUEM, OBIIAJICHHE ITPUEMaMH HCCIIeI0BATEILCKOM
JIesITeIbHOCTH. MeTo bl opraHu3anuy 00pa3oBaTeIbHON 1 HAyYHO-NCCIIE0BATENbCKON AEATETbHOCTH
MpeycMaTpUBarT GopMHUpOBaHUE Y 00YUAIONIUXCS HECTAHAAPTHOTO TBOPUESCKOTO MBIIIICHUS, CBOOOIBI
CaMOBBIPAKEHUSI M HHAWBUAYAIBHOCTH CYXKICHHH.

s momHOTO yYeTa moTpeOHOCTeH yJaluxcsl B MporpaMMe UCTIoNb3yeTcst AudepeHnpoBaHHbINH MOIX0, YTO
CTUMYJIUPYET YYAIIErocs K YBETUICHUIO TOTPEOHOCTH B MHIUBUY ATbHOM, HHTEIUICKTYaIbHOM U
MO3HABaTENBHOM ESTEIBHOCTH H Pa3BUTHIO HAYYHO-HCCIIEI0BATEIbCKIX HaBBIKOB. [Iporpamma craHeTt
BOCTpeOOBaHHOMW B NIEPBYIO OUYepeb MIKOJIBHUKAMHU, KOTOPhIE UMEIOT CTOMKHI HHTEPEC U COOTBETCTBYIOIIYIO
MOTHUBAIHWIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOI'0 I[MKJIa, €CCTCCTBCHHBIM HayKaM U TCXHOJIOTHUAM.

B mozxpocTkoBOM BO3pacTe yualuecs MpOosIBIISIOT CBOK 3aUHTEPECOBAHHOCTh B TOW MJIM MHOM 00JIACTH 3HAHMIA,
HaYYHOM HalpaBJICHUH WK NPO(ECCHOHATIBHOM AeaTeIbHOCTH. TakuM 00pa3oM npoucxoanuT GopMUupoBaHue
MMO3HABATENFHON U TPO(ECCHOHATFHON COCTABIISIIOIIEH JIMIHOCTH, TOMOTAET yJalieMycs B OTpeAeTIeHIH
OyaylIero KU3HEHHOTO IMyTH U B MPO(peCCHOHAILHOM BBIOOPE TIOCIIe OKOHYaHMUs IKOJIBL. [TogoOHoro pona
3aWHTEPECOBAHHOCTH CTUMYJIMPYET MOCTOSHHOE JKeJIaHHUE IIKOJIFHUKA K MO3HAHUIO HOBOTO, PACLIMPEHUIO U
yTIyOJIeHNI0 COOTBETCTBYIONINX 3HAHUH, U



MOJIyYEHHIO HOBBIX B TOM YHCJI€ MPAKTHUECKUX HABBIKOB, & TAK)KE MOTHBUPYET YUaIIerocs Ha IpohOPUSHTAILIHUIO.
[Iporpamma HareneHa Ha MOMOIIL PEOCHKY B OCBOCHHH OCHOB OPTaHU3alluU M OCYIICCTBICHHS COOCTBEHHON
MTPOEKTHO-MUCCIIEIIOBATENBCKON ICATEBHOCTH, a TAK)KE B IPUOOPETEHUN HEOOXOIUMOTO OTIBITA JUTA PabOTHI HAJ
WHAWBHLy aTbHBIM UCCIIEOBAHUEM HIIH MPOeKTOM. [IporpaMma momMoskeT MIKOIBHUKY B OoJiee TIy0oKoM
M3YYCHUU MHTEPECYIONICH ero 00JIaCTH €CTECTBECHHBIX HAYK, a TAKKe B IPUOOPETCHNUH BaXKHBIX COLMATBHBIX
HABBIKOB, HEOOXOMMBIX JJIs1 TPOAYKTUBHOW CONUATH3AINH U (POPMHUPOBAHHUSI TPaXKTaHCKOH TO3UIUH:

HaBBIKA CAMOCTOSATEJIFHOTO PEIICHHSI aKTYaIbHBIX HCCIICA0BATEIbCKUX MM NPAKTHUECKHUX 3a/1a4, BKITIOYAIOIIETO
B ce0s1 yMEHHE BUJIETh U aHAIM3UPOBATh MPOOJIEMBI, HYKJAIOIIUeCS B PELICHIH, YMEHHE ACTALHO
popabaThIBaTh U PEATN30BBIBATH CIIOCOOBI pabOTHI ¢ HUIMH, YMEHHUE IUIAHUPOBATh COOCTBEHHYIO paboTy 1
CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MPOJBIKEHHUE K KETAEMOMY Pe3ybTaTy;

HaBBIKa TeHEPUPOBaHUs U opopMIIeHHs] COOCTBEHHBIX HeH, 00JIeUeHNs NX B YAOOHYIO JJIsl pacpOCTpaHEeHUs
dopwmy;

- HaBbIKA YBXUTEIHFHOTO OTHOIIEHUS K Uy>KAM B3TJISIIaM M UesiM, 0OPMIIEHHBIM B paboTax APYTHX JIFOIEH,
JpYTUX aBTOPOB — BIIA/ICNbLIEB HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH;

HaBBIKa IyOJIMYHOTO BBHICTYIUICHHS Tiepe]] OOBIION ayquTOpruei, apryMeHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKH
3pEHUs, OTBETOB Ha BOIIPOCHI CBEPCTHUKOB M B3POCIIBIX, YOSIKICHHS JPYTUX B CBOCH MPaBOTE, MPOIBUKCHHUS
CBOUX HJCH;

HaBBIKa paOOTHI CO CHENHUANN3UPOBAHHBIMU KOMIIBIOTEPHBIMH IIPOTPaMMaMH, JIAOOPaTOPHEIM 000PYAOBaHUEM,
TEXHUYECKUMHU yCTpOcTBaMH, OMOIHOTEeYHBIME (DOHIAMU M HHBIMH PECYpCaMi, C KOTOPBIMU MOXKET OBITh
CBsI3aHa IPOEKTHO- MCCIIEN0BATENbCKAsl A TEIbHOCTh IIKOJIbHUKA.

Kpowme Toro, paboTta mKoIpHUKA HaJ MPOSKTOM MJIH HCCIeI0BaHUEM OyeT CriocoOCTBOBATh U Pa3BUTHIO €TI0

a/JIeKBaTHOM CaMOOIIEHKH.

BapuanTs! peanuzanny nporpaMMsl U GOpPMBI IPOBEIEHHS 3aHATHH.

Jlannast mporpamma paccunTaHa Ha paboTy O MIKOJIBHUKaMHU 5-9 kiaccoB. Ilenarory BaxxHee akIleHTHPOBATH CBOE

BHUMaHHUE HE CTOJIBKO Ha KayecTBE pe3yibTaTa MPOSKTa WK MCCIeOBaHMsI, CKOJIBKO Ha TOM, YTOOBI yUaIIuiCs

MOJTyYajl 3HaHUs B TOM YMCIIE M Ye€Pe3 BHITOJIHEHUE IPAKTHYECKOT0 3a1aHHs, 1eIajl BEIBOABI U YMO3AKIIIOUCHUS Ha

OCHOBAHUH CBOETO UCCIIEI0OBAHUS, yUMICS CPABHUBATh €0 PE3YyJIbTaThl C TCOPETUUIECKUM MaTEPHAIOM U

WCCIIEIOBAHUSAMU JIPYTUX MIKOJIBHUKOB. TakuM 00pazom, IIKOJIBHUK OCBOUT OCHOBHI IIPOEKTHO-

UCCIIEIOBATENbCKOM ACATEIILHOCTH U IPHOOPETET HABBIK KPUTHYECKOTO OTHOLLICHHS K MaTepray.



[Iporpamma pa3z6uTa Ha MOZYIH, KOTOPBIE MOTYT OBITh HCIOIB30BaHBI JINOO YACTUYHO, TUOO MOTHOCTHIO. Tak
Mo1yJib «Kak >KMBOTHBIE M PACTCHUS IPUCIIOCA0IMBAIOTCS (IBOJIIOIMOHHAS IKOJIOTHS ) IPEIITOIAraeTCs IS
M3y4eHHus B 5 Wi 6 Kiacce B Te4eHne oHoro roja (34 daca B ron). Momynu « OCHOBBI paCTEHHEBOICTBA» H
«bHOTEXHOIOTHS» pacCUUTaHbl Ha 68 YaCOB M MOT'YT OBITh PEAIM30BaHBI B TEUCHHUH 2-X JIeT (1o 34 Jaca B TOx)
uiu B TedueHuu 1 roma (68 wacos B rox). Bo BTopom cirydae BO3MOXKHO MPOXOKIeHHE 000uX MOoAy e («OCHOBBI
pacTeHneBoICTBay B 7 wiu § kiacce, «buorexnomorum» B 7 wim 8 kiacce). AHATOTUYHO MOIYJITH
«MomnekynspHbIe OCHOBBI (PU3NOIIOTHH U (papMaKoJIoTHI» U « MOJeKyIsIpHbIe OCHOBEI CEJIEKITNI PACCYUTAHBI HA
68 4acoB 1 MOTYT OBITh peaIM30BaHbI B TEUEHUH 2- X JIeT (1o 34 yaca B rox) wiv B TedueHun 1 roxa (68 gacos B
roj). Bo BTopoM ciryuae BO3MOXHO POXOKIeHHE 000MX MoyJieH («MOoJeKyIsIpHbIC OCHOBBI CEJICKIIUN» B 8
Kiacce, «MoleKysipHbIe OCHOBBI (PU3HUOJIOTHH U (papMakosoruu» B 9 kiacce).

MOo>KHO PeKOMEHI0BATh MCIIOIB30BaTh MOIYH «KaK )KHBOTHBIE U pacTEHHS IPUCIIOCA0IHBAIOTCSD, « OCHOBBI
pacTeHHEeBOICTBa», «MONEKYyISpHBIE OCHOBBI CENIEKIIMI» B KAYECTBE HEMPEPHIBHOTO 00pa3oBaTeIbHOrO IUKIIA (5-
9 kyacc o 1 4acy B HEZIEI0) IS KJIACCOB arpOOMOTEXHOJIOTMYECKOM HampaBieHHOCTH. Monynn «Kak kMBOTHBIE
Y pacTeHws MpHucIocabInBaroTCs», «brnotexHomorum» n «MoJeKysipHbIe OCHOBBI (PH3HOIOTHH U
(hapMakoJIOrHu» B KA4eCTBE HEMPEPHIBHOIO 00pa30BaTebHOro MukKia (5-9 kinace mo 1 yacy B HeIEI0) ISt
KJIACCOB OMOTEXHOJIIOTUYECKOTO WIM MEUIIMHCKOTO HAITPABICHHUH.

Bzanmocssi3b ¢ mporpammoii Bocrintanus. [Iporpamma Kypca BHEypOUHOH JesTeNFHOCTH pa3paboTaHa ¢ y4eToM
peKOMEHIAINi IPUMEPHON MPOTPaMMBI BOCITUTAHUS, YUUTHIBACT IICUXOJIOTO-TIEIATOTUIECKUE OCOOCHHOCTH
JTAHHBIX BO3PACTHBIX KATErOpuid. DTO MO3BOJISET HA MPAKTUKE COSTUHUTH 00YUYAIONIYI0 U BOCIIUTATEIILHYIO
JIesITeIbHOCTh TIeIarora, OpPUEHTHPOBATH €€ He TOJIbKO Ha MHTEJUICKTYyallbHOE, HO U Ha HPaBCTBEHHOE, COLMAIBHOE
pasBUTHE peOCHKA. ITO MPOSBISACTCS:

— B [IPUOPUTETE JIMYHOCTHBIX PE3YJIbTAaTOB PEATU3aLUU IPOrPaMMbl BHEYPOUHON JAESATEIBHOCTH, HALIEAIINX CBOE
OTpa’kKEHUE M KOHKPETH3ALMIO B IPUMEPHON IIPOrpaMMe BOCIIUTAHUS;

— B BO3MOKHOCTH KOMIUIEKTOBAHHS PA3HOBO3PACTHBIX TPYIII JJIsI OPTaHNU3aHUH TPOPOPHEHTAITHOHHON
JeSATENbHOCTH IKOJIBHUKOB, BOCIIUTATEIHHOE 3HAUEHNE KOTOPBIX OTMEUAETCs B IPUMEPHON IPOrpaMme
BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHATHH ISl IIKOJLHUKOB, 00€CIICYMBAIOIINX OOJIBIIYIO HX BOBJICYCHHOCTh B
COBMECTHYIO C TIEIarOrOM U IPYTHUMH J€ThMH JeSITeTHHOCTh H BO3MOXKHOCTE 00pa30BaHUs Ha €€ OCHOBE JIETCKO-
B3POCIIBIX OOIIHOCTEH, KITFOUEBOE 3HAUYEHNE KOTOPBIX ISl BOCHUTAHUS IO TIEPKUBACTCS IPUMEPHON
MPOrpaMMOil BOCITUTAHHUS.



OcoberroCTH PabOTHI YUUTENS IO TTporpaMmMe. 3ajada yIuTessl COCTOUT B TOM, YTOOBI COTIPOBOXKIATH MIPOIIeCC
po(heCCUOHANBHON OPUEHTAIIMH IKOJLHUKA, PACKPBIBAs TIOTEHIIMAJ KQXKIOTO Yepe3 BOBJICUCHHE B
MHOT000pa3HYI0 IEeATEIbHOCTh, OPTraHN30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3ynpTaToM pabOThI yUUTEINS B
MIEPBYIO OUEPE.Ib SABISIETCS JIMYHOCTHOE Pa3BUTHE yUaIlerocs. JINUHOCTHBIX Pe3yIbTaTOB YUUTETh MOXKET
J0CTHYb, YBJICKAA YUCHHKA COBMECTHOH U I/IHTCpeCHOI‘/'I UM 0601/IM ACATCIIbHOCTBIO, YyCTaHABJIMBas BO BpEMs
3aHATUH TOOPOKENATENBHYIO, TOAEPKUBAIOITYI0 aTMOc(epy, HACKIIAs 3aHATHS [IECHHOCTHBIM COJICPKaHUEM.
[TpumepHas cxema poBEAEHUS 3aHATUM 110 TPOTPAMME:

1.
2.
3.

5.

OOBsICHEHHE TEOPETUIECKOTr0 MaTepuaa rmo TeMe.

HO}II‘OTOBKa K OKCIIEPUMECHTAJIbHOMY 3aHATUIO, O6CY)K):[CHI/IG 00BEKTOB JJId TPaKTUYCCKOT'O 3aHATUA.
ITpoBemeHMe MPAKTHYECKOTO 3aHATHS — OCHOBHAS 3a[ada OCBOCHHE METO/IOJIOTHH TAHHOTO
JKCTIEPUMEHTA.

ITo oxoHYanuM OpEAIOKUTD JE€TAM, KOTOPBIC 3aMHTCPCCOBAJIMCH JAHHBIM 3KCIICPUMEHTOM, PA3BUTH €0
B MCCJIEZIOBATENBbCKHUM MPOEKT. [t 3TOr0 HeoOX0AMMO 00CYIUTH OOBEKTHI, KOTOPHIE YICHHUK OyIeT
HCCIIEZIOBATh, COCTABUTH IUIAH HKCIIEPUMEHTA.

IToMOub y4eHUKY NPOAHAIN3UPOBATh PE3YIbTAThl SKCIIEPUMEHTA.

OLEHUTD Pe3yNbTaThl MPOEKTHO-UCCIEA0OBATENbCKON JESTENbHOCTH IKOJbHUKOB MOXHO B MPOIIECCE 3AIUTHI
MMU CBOUX paboT B paMKaX MIKOJIFHOW HAYYHO- MPAKTUIECKON KOH(EPEHIIHH.



COJIEPYKAHUE KYPCA BHEYPOUHOU JEATEJIbHOCTHU

Monyns «Kak )KHBOTHBIE W pacTEHUs MPUCTIOCAOIUBAIOTCS (IBOIIOIIMOHHAS IKOIOTHA) 5-6 Kiaccsl (34 yaca)

1. Mg uccnemyem xuBbie 065eKTH (6 4acoB)
CBoiicTBa U CTPOEHHE )KHUBBIX OPraHU3MOB (CTPOEHHE KJIEeTKH). Bua, 0co0b — opranusM Kak efinHas CUcTeMa.
AnanTanuu (npucnocobnenus). [TousTie roMeocTasa sxuBoro opranusma. CrocoObl €ero Mo IepKaHusI.
[TonsTie BapuaTUBHOCTH NpHu3HaKa. MccnenoBaTensckue padoTsl «Bee mu (cuHuIb, Oenku, Oepe3sl U T.1.)
oNHAKOBBIE? DOTOKBECTY.
Orpanudenust MOpGOTIOTHIECKUAX U (PU3HONIOTHYECKUX afanTtanuil. [louemy opranu3msl He CTAaHOBATCS
0ecKOHEYHO OOJBIINMHU, MaJICHEKUMHU, BeesinHbIM. [IpakTnueckas padora «CocTaBisieM KHUTY PEKOpIOB
pacTeHUH M JKUBOTHBIX HAILIEro Kpash».

2. BimsHEe OKpyKaromeil cpeibl Ha JKUBBIE opraHu3MsI (12 4acos)
DaxTOpHI OKpyIKaroIIel cpenbl (abnoTHIecKne, ONOTUIECKIE, aHTPOTIOTeHHBIe). [IpuMephl a0HOTHIEeCKUX
(haKTOpOB, OKa3bIBAIOIINX OCHOBHOE BIIMSIHUE Ha )KU3HEACATEIILHOCTD KHUBBIX OPTaHU3MOB: TEMIIEpPaTypa, CBET,
BIaKHOCTb. [IpakTrueckoe 3anatue «LBeT u Temno» (KyOuKH Jiba B3BECUTD, MOJIOKUTH B Hariku [letpu Ha
pasHoIBeTHYIO Oymary, 4epe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObIcTpee pactasit). [Ipaktudeckoe 3ansatue «Uto
pacTBopsieTcs B Bojie» (dKcrepuMeHT «OKunkuit mom»). [lpaktudeckoe 3ansatue «Auddy3us BemecTs B Boae
(pacTBOpHBI)», «JIBHXKEHHE pAaCTBOPOB IO BETKY». [IpakTHueckoe 3anstue «Jlex ruiaBaer B Boje (aiicOepru,
3aMep3aHue BogoeMoB)». [Ipaktuueckoe 3austue «Jleq npu 3amep3aHuy paciiupseTcs» (pa3pyleHne KaMHs
(mouBooOpazoBaHUe), 3aMep3aHUE KIETOK).
OCHOBHBIE 3aKOHOMEPHOCTH ITPUCIIOCOOICHUSI )KHUBBIX OPTaHU3MOB K a0HoTHYeCKUM (akTopaM. [IprcrnocobneHust
K OCHOBHBIM a0MOTHYECKUM (pakTopam: TeMIepaTypa, BIaXHOCTh U cBeT. [Ipaktiuueckoe 3anstue «I1lyoax
(xyOwKH JIbJ1a 3aBEPHYTH B pPa3HbIA MaTepuall, B3BecuTh). [IpakTuueckoe 3ansaTue «lIurMeHTs» (MOKHO
pas3jenuTh Ha BaTMaHe Kpacutelu u3 GiaomactepoBy. [IpakTudeckoe 3ansTie «Kak )KHUBOTHBIC TUIABAIOT B BOJICY
(OKcnepUMeHT ¢ MUIETKOMN).
UccnenoBarennckue padboTel « BriusHue cBeTa (Teruia, BIaXHOCTH, COCTaBa MTOYBhI) HA PACTEHHUS B €CTECTBEHHBIX
WJIM NCKYCCTBEHHBIX YCIOBHAX» (Ha JOCTYITHOM MaTtepuase).

3. BsauMojeicTBHS KMBBIX OPTaHH3MOB (4 Yaca)
BuoTrueckue pakTopsl. 3aKOHOMEPHOCTH Pa3BUTHUS MEKBUIOBBIX B3aUMOOTHOIICHHH. KO3BOIIOIMS (XHIITHUK-
JKEPTBa; MAPa3UT-X03KH) DBOJIONUS cTpaTeruil noOkiBanus nuiiu. ConuanbHOCTh. Bunbi-Becenennbl. [lepeueHs
pacteHuii- Bpeauteneii. MccnenoBarenbckas padbora «HabmroneHus 3a B3aMMOOTHOIIIEHUSIMHA



JKUBOTHBIX TIPHU JOOBIBAHUM MUIIH (KOPMYIIKH JJIs ITHII, JJIs TOPOJCKHX MU CEJIbCKUX KUBOTHBIX). BeO-
kamepb». cciienoBarenbckas padboTa «PacnpocTpaHeHne BUIOB- CHHAHTPOIIOB B HAIlIEH MECTHOCTHY.

4. YenoBek B KM3HU pacTeHMI ¥ KUBOTHBIX? (6 4acoB)
AHTponoreHHbie GakTopsl. [IpaBaa mu, 4TO NEPBOOBITHBIE JIFOIU KWJIA B TAPMOHUU C IIPUPOJIOH.
OpnoManrHrBaHye U MPUPYYEHUE )KUBOTHBIX U PACTEHHUN. 3a4eM criacaTh BEIMHPAIOIIHE BUBI, KaK 3TO JIeaTh.
KyneTypHbIe pacTeHus U ux qukue mnpeaku. [logemy BaKHO UX coOXpaHaTh. PazHooOpasue KyJIbTypHBIX PACTCHHMA
Y UX 3HAYCHUE B )KU3HM YenoBeka. KpacHas kHura Baieii Teppuropuu. Oco00 oXpaHsieMble TEPPUTOPUH,
3aroBerHuKH Poccun u mupa. [lpaktiudeckas padora «PasHooOpasue KyJIbTYpPHBIX PACTEHHUI B BAIlleM PETHOHEY.
Uccnenoparennckas paboTa «BiusiHre aHTPOIIOTeHHBIX ()aKTOPOB HA Pa3BUTHE PACTEHHH B TOPOJe/HACETICHHOM
MTYHKTE.
Dkckypeusi/mpakrndeckas padora «OOIIT B BareMm pernoHe — yHUKaIbHbIE 00BEKTHI IPUPOIBDY).

5. Dxonormueckue Humm (6 vacos)
buocdepa — onHa n3 BakHeHMX 000I049eK 3eMin. UTo Takoe «IKOJOTHIECKHE HUIIN U Kak OHH (hopMUpYIOTCs?
dopmupoBaHKe 3HAHUI 110 OMOPA3HOOOPA3HIO KUZHEHHBIX (POPM, IOBEACHUYCSCKUX MPUCIIOCOOICHHUH,
MOIU(UKAIMOHHAS U3MEHYMBOCTH (Ha 0a30BOM ypoBHe). PacTutensHble coolIiecTBa U ux THIBL. Pa3putue u
CMEHBI PACTUTENHHBIX COOOIIIECTB.
HccnenoBarensckue paboThl « IKOJIOTHIECKHE HUIIIM BOKPYT TeOs — onucanue GakToOpOB OKPYIKAIOIICH CPEeIbI».
HUccnenoparenbckue padboThl «DeHOTOTHUECKUE HAOTOICHUS.

Monyias «OCHOBBI pacTEHHEBOACTBAY 7-8 KI1acChl (68 gacoB)

1. Bsenenue B pacrenneBocTBO (2 yaca)
Yro-Takoe pacTEHUEBOICTBO: OCHOBHBIE ()aKTOPHI BEIpAIIMBAHHS pacTeHUH. VcTopus pa3BUTHS arpOXUMHUYECKUX
3HaHu# (padbotsl M.B. Jlomonocosa, FO. JIubuxa, Byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A.
Kocteruesa, I.H. IlpsaumtiankoBa u np.). [Ipaktudeckas padora «bouka JInOmxay.

2. ArpoTexHHYECKHil SKCIIEpHUMEHT (6 4acoB)
IIpaBuia HOCTaHOBKH arpodKCIEPUMEHTOB. [locTaHOBKA 3KCIIEPUMEHTOB € PACTCHUSAMH. BBIOOD TEMBI,
COCTaBJICHHE THITOTE3HI, IIeNTH U 3a/1a4 SKCIIEPUMEHTA 110 BRIPAIIUBAHUIO PACTEHUN B KOHTPOJIUPYEMOH Cpee.
KonTponu, noBropHOCTH, IpOBEAcHHE dKcIiepuMeHTa. [InannpoBanne skcniepumenTta. OLieHKa pe3yabTaToB
skcnepuMeHnTa. MccnenoBatensckas padbora « DakTopsl, BIUSIOIINE HA IPOPACTAHKE CEMSH (POCT IPOPOCTKOB)».
OcBoeHre TEXHOJIOTHH KPYTIOTOUYHOTO BRIPAIIUBAHIS CalaTOB M MUKPO3EJIEHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCIOBHIX. COOp YCTaHOBKH ISl BRIPAIIMBAHUS PACTCHHUH B
KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponk XMMHYECKHX 2JIEMEHTOB B ITHTAHNU pacTenuii (20 4acoB)
Boga. PactBop. BeITskKa. AHHMOHBI, KATHOHBL, 3JIEKTPONPOBOAHOCTE U pH pacTtBopa. Ponb xumudeckux
JJIEMEHTOB B MUTaHUH pacTeHuil. [lomyuenne nuraTenpHBIX BemecTB pacTeHusaMu. [Ipaktnyeckas padoTta «Cxembl
MUTATENBHBIX pacTBOPOB. PacueT 103 y1o0OpeHnit A MUTATENbHBIX PACTBOPOBY.
VY noOpenusi: oprannieckue, MUHEepalbHble, MUKpoOHoIornyeckre. THIbl MuTaHus pacteHuid. Bo3nymHoe u
MUHEpaJbHOE (KOPHEBOE) MUTAaHNE PAacTeHUH. TPaHCIIOPT MUTATENBHBIX BEIIECTB PACTEHHIA: BOCXOMAIINHN 1
HUCXOASAIINI TOK. Baxkneimme kanwitaele, hocopHbIe 1 a30THBIE YA00peHus, ux cBoicTra. [IpocTsie n
cinoxHble ynoopenus. [Ipaktuueckas padota «[IpaBuna cmemmuBanus ynoopenuit» [Ipaktuueckas padota
«IIuranne pacTeHUH: TEXHOJIOTHUS MPUTOTOBIICHHS TUTATEIBLHBIX PACTBOPOB IS Pa3HBIX KYJIBTYPY.
Poct u pa3BuTHE pacTeHMIi: STanbl OHTOTeHe3a, (PaKTOPHI, BIUSIONINE HA POCT PACTEHHI: CBET, IyCTOTA MOCAIOK,
nutanue, cyocrpar. [Ipaktnueckas padbota
«MOHHTOPUHT MUHEPATHHOTO TUTAHUS PACTCHUI.
Oco0eHHOCTH MUTaHUS PACTEHUN a30TOM. A30T M €r0 3HaYeHHE B )KU3HH pacTeHuil. DopMBbI a30Ta U X
MpeBpaIleHre B TOYBE.
Uctounuku pocdopa amnst pactenus. 3HaueHne GochopcoaepKalux CoOeIMHEHNH B KileTke. Poib
MaKpOIPTUIECKHUX COeAMHEHUH Qochopa B IHEPTeTHISCKOM OOMEHE.
Biusane xanvs Ha U3uYecKe CBOMCTBA MPOTOILIa3Mbl, Ha (DepMEHTHI YTIIEBOAOPOTHOTO OOMEHA, CHHTE3 OCITKOB
u 1ip. Ponb kanust B ofIepKaHWU HOHHOTO 0ajlaHca B TKaHSX, B IIPOIEcCax CaMOpETyIISIHH.
PerynsaropHas u cTpyKTypooOpa3oBaTebHas pojib KalbLus. YUacTue B 00pa30oBaHUH KJICTOUYHON CTEHKH,
MOJIEPKAHUN CTPYKTYPBHI MEMOpaH U PETYISAIMS UX IPOHULIAEMOCTH.
3HaueHre MarHus B MeTaboJIn3Me pacTeHuil. Maruui B cocTaBe xJopoduinia, CX0ACTBO Xaopoduiuia u
reMOorIo0rHa KaK CBUICTENBCTBO €MHCTBA OPTraHUIECKOTO MHpa.
Cepa 1 €r0 OCHOBHBIE COeIMHEHMS, UX POJIb B CTPYKTYPHOM OpraHU3alliH KIETKH, YIaCTHE B OKUCITUTEIHHO-
BOCCTaHOBHUTEIBHBIX PEAKITUAX.
MukposneMeHTsl. [IpeacTaBieHus 0 poiIu MUKPO3JIEMEHTOB B MeTabomu3Me pacTeHni. OCOOCHHOCTH
MOCTYTUIEHUS] MUKPORJIEMEHTOB B pacTeHHA. CHHEPTU3M M aHTarOHU3M JIEMEHTOB MMUTAHUS PACTCHHUM.
PactutenpHas muarHoCTHKa U METOZBI MIACHTHU(HUKAIINH HEAOCTAaTKa/M30BITKA 2JIEMEHTOB uTaHus. [IpakTudeckas
pabota «PacTuTenbHas TUarHOCTUKAY.
Hccnenosarenbckas padora «OneHKa COCTOSHUSI KOMHATHBIX PACTEHUH, PACTEHUH Ha IIKOJILHOW TEPPUTOPUH,
YCTaHOBKA MIPUYHUH MMaTOJIOTUIECKUX COCTOSHUH (IIpH



HaJTU9HHN ).
Uccnenoparenbckas  pabdora «OieHka BIIUSIHUSA Pa3ITUYHBIX SJIEMEHTOB Ha COCTOSIHUE
pacTeHuit (coCTaBlIeHHE PA3TMYHBIX TOJKOPMOK ).

4. Perynatopsl pocTa pacTeHuii. 3amuTa pacTeHuii (4 yaca)
[TonsTre o perynsTopax pocta pacrenuit. CTUMyIATOpPBI pocTa — (GPUTOTOPMOHBI (aYKCHHBI, THOOEpEIITHHEI,
UUTOKMHHUHBL). MHrHOUTOPHI pocTa pacteHuii: 1. mpupoaHbie (abcuu30Bas KUCI0Ta U HEKOTOPbIe (DeHOIbHbIE
BellecTBa (MKyMapoBasi, KOpHYHasi, CaIMIMIOBas K-Thl), 2. CAHTETHYECKHE (MOPGhAKTUHBI, pETapAAHTBHI,
neoMMaHThl, TECUKAHTHI, TepOUIIbl). DUTOMOHUTOPHHT U OIICHKA COCTOSHUS pacTeHnid. COBpeMEHHBIC
cnoco0bl MoHUTOpHHTA. [TpakTHueckas pabora « DUTOMOHUTOPHHT U OLIEHKA COCTOSIHUS pacTeHuid. COBpeMeHHbIE
CHOCO0BI MOHUTOPHHTAY.
Hccnenosarenbckas padora « BiusiHue rerepoaykcuHa Ha mpopacTanue (PocT Ha Pa3HbIX CTAAMAX, B Pa3HBIX
YCIIOBUSX) PA3IUYHBIX PACTEHUID.
3ammra pacTeHHi OT BpeauTeieii: oCHOBBI Onometona. [lpakTuueckas paborta
«MHCeKkTapuu: mpaBuiia U YCIOBUS pa3BeleHHs MOJIE3HBIX HACEKOMBIX).

5. Bonnas, necuanas u mHouBeHHAs KyJIbTYphl, MX IPMMEHEHHE B BBIPAIIMBAHMM PACTEHMH. DU3HOIOTHS
pactenutii (8 acos)

Bopnas, necuanasi 1 MoYBeHHAs KYJIbTYPBI, X IPUMEHEHHE B BhIpAIIMBaHUK pacTeHui. [IpoBeneHne Boasl B
KOpHEe ¥ cTebne pacteHuit. [Ipaktndeckas padora
«KopHeBoe naBneHue».
BopHbIii pexkuM pacTeHHid: CTpOSHHE YCTHUIL: (PaKTOPBI, BIHSIONINE HA UX PACKPBITHE U 3aKphITHE. 3HAUCHHE
MEXaHU3Ma PEryJsLuH UCIapeHus Biaru pactenueM. llpakruueckas pabdora «lIpurorosienue npenapara yCcTbHLL
METOJIOM CJIETIKa».
Hccnenosarenbckue paboThl: «BriusiHue YCIOBHHA cOAep)KaHMsI PACTEHUH Ha KOTUYECTBO YCTHUI.
doToCHHTE3 — YHUKAJIBHBIHN Mponece pacTeHuil. TeMHoBas 1 cBeToBas (asbl poTocuHTe3a. 3HAUCHUE
(dhoTocHHTE3a IS JKUBBIX OpraHm3MoB. [IpakTrdaeckas pabora
«DyHKIIMOHANILHAS TMATHOCTHKA PACTEHUH 10 aKTUBHOCTHU XJI0poruiactoB» MccnenoBaTenbekas padbora
«Omnpeznenenue xnopoduina A u b, oueHka GoToCHHTETHYECKOM AKTUBHOCTH PACTEHUH U (PaKTOPOB, BIMSIOLINX
Ha Heey.
DaxTOpHI pOCTa pacTeHHi: BO3MyX U aspanus. [logzemMHOe ApIXaHNE paCTeHUN: COCTAaB TOYBEHHOTO BO3/AyXa,
razooomeH. ['a3000Men mpu 6ecriouBeHHOM BhIpamiuBaHun. [Ipaktiueckas padora «Aspanus, CO2 u O2.
[bixanue pactenuit». [Ipaktuueckas padota «/lpixaHne pacTeHHi: OLleHKa HHTEHCUBHOCTH AbIXaHHS PACTCHUH U
IUIOZIOBY.
Hccnenosarenbckue paboThl: «BimsiHue criocoba BeIpaliBaHus (COCTaBa MATATEIILHON CMECH, CXEMbl BHECEHHS)
Ha POCT U Pa3BUTHsI Pa3TUUHBIX PACTCHUN.



6. Kynsrypable pacTenns. CoBpeMeHHbIE acTIeKThl ceneKimu (20 4acoB)
Kak gemoBek cran ncmonp3oBath pacteHus? CBSA3b Pa3BUTHS IMBUIM3AINH YeJIOBEKA M OJOMAITHUBAHUS
pacrenuil. Jlomectukanus. Jluckyccus «JloMecTukamnus, BCE JIM PACTCHUSI U JKUBOTHBIE, KOTOPBIE JKUBYT PSIIOM C
YEJIOBEKOM UM OJIOMAlTHUBAIOTCA? MOXKHO JIM CUUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM 7))
HacnenctBeHHOCTh M MU3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OpraHU3MoB. 1I3MeHUnBOCTE. Bubl
M3MEHYMBOCTh. [IpakTHueckas pabora «MoaupukanuoHHass U3MEHYMBOCTh (JIUCThs, UTOJIKH C OJTHOTO JCPEBa)».
I'en — MaTepuanbHbII HOCUTENH HACIEACTBEHHOCTH U M3MEHUMBOCTU. HykiienHOBEBIE KUCTOTHI. Jlokanu3zamus
reHEeTHYECKOro Marepuana B kietke. [lenenue kierok. Peruukanus JJIHK. OcHoBHas gorma MOJEKyJISIpHOR
ouonornu. Tpauckpurnmus. Tpancnsanusa. Myrtamun. [Ipaktudeckas padota «I'€H — HHCTPYKIHS 10 COOPKE KISTKH
(Ha 6ucepe uiau KoHCTpyKTOpe)». [IpakTuueckas padora «MyTtanus Ha OyTepOpoie (JIt000H 00BEKT U3
MpenbIyeii paboThl, T U3MEHEHUE HHCTPYKIIMU PUBEICT K N3MEHEHUIO BHEIITHETO BHIa 00BEKTA)».
DddekT OyTHIIIOYHOTO TOPIBIIITKA U TeHETHIecKoe pazHooopasue. Uto Takoe reHOaHK? 3a4eM COXPaHSTh
TeHETUYECKHE pecypchl pacTeHnii? OCHOBHBIC CIIOCOOBI COXPAHEHUs TEHETHUECKUX PECYPCOB pacTeHUiA (eX situ u
in situ).

3unauenue pabor H.W. Basuosa. 3akon FOMOJIOTHYECKUX psAAoB. LIeHTphI MpOUCX 0K IEHUS
KYJbTYpHBIX  pacTEHUM H.M. Basuiosa 51 II.M. Xyxosckoro. ITpakTuueckas
pabota o rpynnam «OTKyJ1a Ha HAIIKUX cToJIaX GpyKThI/OBOIIH/3MaKk». OCHOBHBIC METO/IbI CEJICKITUH.

I'ubpumuzanus. @opmbl 0TO00pa. OCHOBHBIE HAITPABIICHUS CENEKIUH: YIIyUIICHHE YPOKaHOCTH,
YCTOMYHMBOCTH K OMOTHYECKUM U abuoTtndeckuM (akTopam. [IpakTudeckas padora «BripanuBaem ropox. Kak
MPOBECTH
CKpEIIMBaHUE Y TOPOXay.

Ectp 1 sxu3Hb B ipobupke? bruotexHomorus KynbTypHBIX pacTernid. MccnenoBatenbckas pabora
«BrIpamuBanue pacTeHnit B mpoOupKe» (MOXKHO BOCIIONIB30BATHCS PE3yIbTaTaMH MPEAbIIYIINX SKCIIEPUMEHTOB
0 COCTABJICHUIO MMUTATEIILHBIX PACTBOPOB ISl PACTCHUH ).

Kak genoBek moxxeT moaudunmpoBats pacteHus? ['eHeTndeckoe pegaktupoBanne. CoBpeMeHHbIE TTOAXOIbI U
JIOCTHKEHHS TeHETHIECKOTO peaKTUpOBaHus pacTeHni. [Ipaktudeckas padora «I eHOMHBIE HOKHUITBI
(MonmenupoBanue padotsl cucreMbl CRISP-Cas).

7. PactutensHas npomyKuus. (8 4acos)
Hanzemusle u mog3eMHble opranbl pacteHnid. [loGer u Bumon3MeHeHHbIH mobder pactennidi. CriocoObt
Pa3MHOXEHUS PACTEHUM.
Ilonstue 0 KayecTBe MIPOIYKTOB MMUTAHUS. [IpoGiiemsr KOHKYPEHITUH
OTEUYECTBEHHBIX MIPOAYKTOB IMUTAHUSA C UMIIOPTHBIMU. JIOTHCTHKA JOCTAaBKU U CPEICTBA



coxpaHeHus npoayKkToB nutanus. [IpakTuueckas padbota «IIpenensao nomyctumele konteHTpanun ([T1K) n
METO/BI KOHTPOJIsI 0€30MaCHOCTH PAaCTUTEIBHBIX TPOIYKTOB MUTAHUS.

Mukpo3eneHb: MoJIe3HOCTh U TexHoJorus. MccenenoBatenbckast padora «OneHka KauecTBa BhIPALICHHON
MHKpO3eJIeHN» (71100 CBOSI, THOO U3 Mara3mHa).

Xumudeckuit ananus npoaykiuu. OcHoBEI criekTpodoTomeTpuu. [ToTeHnmomerpus. Xpomartorpadusi.
[IpakTuueckas pabora «MeToIbI OLIEHKH KayecTBa paCTUTENBHOM MPOAYKIMH: XpPaHEHHE U COXPAHHOCTb
MUTATETBHBIX BEMIECTBY (TI0 TOCTYITHOMY 000PYAOBaHUIO).

Uccnenosarennckas pabota «Onpenenenre BuramuHa C MeTOIOM 0OpaTHOTO TUTPOBAHUS B TUIO/IaX HA Pa3HOM
cpoke (croco0e) XpaHeHHSD).

Monyns «buorexnomorus» 7-8 kinaccsl (68 gacoB)

1. Buorexnonorus (4 yaca)
ITonsaTtue 6HOTCXHOJIOFI/II/I. 3auem YCIOBCKY 6I/IOTeXHOHOFI/II/I, B YEM UX IMPEUMYLICCTBO MEPEA XUMUYCCKUM
cuHTe30M. OCHOBHBIC OMOO0OBEKTHI OMOTEXHOJIOTUU: IIPOMBIIILICHHBIE MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHuni, JKHBOTHBIX U YeloBeka, Obnokartanuiaropsl. [Ipaktnueckas pabora «IIpumeps! npumeHeHHS
6I/IOHOFI/I‘IGCKI/IX 0O0BEKTOB B TBOEH JKU3HIY.
ChIpbe 1151 OMOCHHTE3a U OlICHKA €ro OMOJI0rHUecKoi nieHHOoCcTH. OCHOBHBIE HCTOYHUKH YTIIIepo/ia, a30Ta,
¢docdopa, mukposnemenToB. MccrnenoBanue HOBBIX HCTOYHHUKOB ChIPhsI (BKITFOYAs BOITPOCHI €0 MPEeABAPUTELHOM
00paboTKM), pa3paboTka HOBBIX MMUTATEIBHBIX CPEJl, B TOM YHCIIC BKIIFOYAIOIINX OMOCTUMYIIATOPHI U IPyTHE
QJICMCHTHBI YIIPABJICHUA U ONITUMU3ALINU ITPOLCCCOB OMOCHHTE3A. MCTOILI)I OINITUMH3AalU MMUTATCIIBHBIX CPCI.

2. Muxkpo6uonorus (12 4acos)
[TonoxeHue MpoKapuoTOB B CUCTeMe opranudeckoro mupa. Ctpoenue OakTepuanbHoil kinetku. Kimaccudukanus
Oaxrepuii. Mopdomorus 6akrepuii. [IpocTsie 1 c0X)HBIE METOBI OKpaInBaHus OakTepuil. GU3noIOTHs
OakTepuil: muTaHue, ApIXaHNue, pOCT U pa3MHOKEHHE. 3HAKOMCTBO € JOMEHOM ApxeH (3KCTpeMOpHIBHOCTb,
0coOeHHOCTH CTpoeHHs KieTkn). JlabopaTtopHas padota « PukcupoBaHHBIE Ipenapatsl 6akTepuii. OnpeaeneHue
(OpMBI IPEIOKEHHBIX KYJIbTYP MUKPOOPTaHU3MOB, UCIIOJNB3YsI IPOCTOM MeToa okpacku» JlabopaTtopHas padora
«OnpezeneHne Tuna KJIeTOYHON CTEHKH METOAO0M OKpamuBaHus 1o I'pamy» (Ipu HAJIMUUU PEaKTUBOB).
MoouHoKHCcI0€ B cTUpTOBOe Opokenue. @oToTpodHbie U xeMoTpodHbIE OakTepun. KnHeTnueckoe onvcanne
npolecca pocTa MUKPOOPTraHU3MOB. DKCIIOHEHIIMANbHAS MOJIeNb pocTa. KnHeTnka ruben MUKpOOpraHUu3MOB.
JlaGoparopHast pabota «IIpuroroBieHue Npru>XKU3HEHHBIX IPEMAPATOB MOJTOYHOKHUCIIBIX OaKTEPHii».



[NaTorennsie OaxTepun. UyMHas najouka U YepHas CMEPTh, OOTYIIM3M, CTOJOHSK, TyOepKye3. Mcropus 00pbObI ¢
OakTepualibHbIMU HHeKIUsAME. JlabopaTopHas padboTa

«IToceB cMbIBa ¢ pyk Ha vamku [lerpuy». JlaboparopHas pabora «Beiaenenue 4uctoit KyabTypsl Oakrepuii. Meton
pasBeneHmii. MeTon ucromatomero mrpuxay. JlaboparopHas padora «Mopdonorudeckas XapakKTepUCTHKA
BBIJICJICHHOM YMCTON KyJBTYpPbI: XapakTepUCTUKA KOJIOHHH, PopMa OaKTepHil, THIT KIETOYHOH CTCHKID.

Boiina 6eckoHEUHOCTH: aHTHOMOTHKH MPOTHB OakTepuil. MexaHU3MBI IEHCTBUI aHTHOMOTHKOB. MeXKIeTOUHas
KoMMYyHUKanus 6aktepuii. YyBcTBO KBOpyMa. JlaboparopHas padota «CpaBHEHHE POCTa MUKPOOPTaHU3MOB Ha
qamike 0e3 u ¢ 1o0aBiieHss aHTUOMOTHKOBY VccnenoBarenbckas padbora «[lonck MUKpOOpraHU3MOB 0013 JAF0IIUX
AHTarOHHUCTHUYECKOI aKTUBHOCTBIOM.

[Ipumenenue Oakrepuii yenoBekoM. KuHeTnueckoe omnrcanue OMOCHHTE3a MPOTyKTOB MUKPOOPTaHU3MaMH.
BaxTepun, koTopsie MOTYT pasnararth IIacTHK. McciaenoBarensckas padora « Bergenerne MoTO9IHOKHCITBIX
OakTepui, UCCIeIOBaHNE UX aKTUBHOCTH.

MHUKpOOpraHu3Mbl B arpoOHOTEXHONOTHH. MICKyCCTBEHHBIE acCOLMALMH PACTEHUI C MUKPOOPTraHU3MaMHU.
HccnenoBarennsckas padora «Beimenenue 0akTepuid MOJIC3HBIX IS PACTCHUM.

3. DykapHOTHYECKHe OpPraHH3MbI B GHOTEXHONOrHH (IIECHEBBIE TPHObI, IPOXaKH, Bogopocin) (12
4acoB)

[1necHeBbIe TPUOBI TPOAYIICHTHI OMOJIOTUYECKH AKTUBHBIX BEIIIECTB.
OO0mas xapakTepUCTHKA APOXKIKEH caxapoMHIeTOB. VIcTOpHsI HCIIONB30BaHUS APOXOKEH B TPaUITHOHHOMN
OMOTeXHOJIOTUH. TEeXHOJIIOTUH BUHOCIIUSA U XJICOONCUCHHUS, CIICIIMAIM3UPOBAHHbBIC PAChl APOxKei. MeTaboansm
npoxoked. Peaknus ciuproBoro 0poxkenusi. Jlaboparopuas padota «[loacuer kieTok ApoxkKeid B KaMepe
lopsieBay. JIaboparopHas padota «O0HapYKeHIE MPOAYKTOB CITMPTOBOTO OPOKEHHS: STHIOBOTO CITUPTA U
YIIEKUCIoTo razay. [lomydenue BTOpUYHBIX METAOOIUTOB B IPOAOKAX. JIPOXiKu Kak MpOAYIeHThl OMOTOTLIHB.
[Momyuenue neaeBbIX OSIKOB B JPOXKIKAX.
Oco0eHHOCTH BEreTaTHBHOTO U ITOJIOBOTO Pa3MHOXKEHHS Y IPOAOKEH, 3HAUCHUE H3YUCHHUS MUTO3a U ITUTOKWHE3a
JUTSL ONTHMHU3ALNH TIPOIIECCOB KYJIbTUBUPOBAHIS IPOXOKEBIX IITAMMOB, TOHUMAaHUS PUYHH TaTOT€HHOCTH
JPOKKer 1 rpuOOoB, MOKUCKA MUIIEHEH QYHTUIUIOB M pa3paOb0TKH HOBBIX JIEKAPCTBEHHBIX MPETApaToB.
JlaboparopHas paborta «HabmoneHrne pa3sMHOKEHUS APOXKKEBBIX KiIeTok». [IpakTndeckas pabota «llonyyenne
TBOpora u Keupa Ha OCHOBE MOJIOYHOKHCITBIX OakTepuii». [IpakTudeckas padota « OCHOBHBIC BHIBI KBaca U UX
XapaKTEPUCTUKAY
«/IpoK1 ¥ MOJIOYHOKHUCIIBIE OaKTEpUH, MPUMEHIEMBIE JIIs POU3BOJICTBA KBacay. [IpakTudeckas padora
«CpaBHUTENBHBIN aHAIN3 Pa3BUTHUS IPOAOKEN B a3pOOHBIX M aHA3POOHBIX  ycioBuax». IIpaktmueckas pabora
«MeTobpl OLIEHKA CBOMCTB



xJnebornekapHbIX Ipoxikeir. OcOOEHHOCTH IPUMEHEHHSI TPECCOBAHHBIX, CYIIEHBIX M MHCTAHTHBIX JIPOXIKEID».
HUccnenosarenbckas padota «BinusiHue pU3nKo-XUMHYECKHX (PaKTOPOB Ha KAYECTBO OMOTEXHOIOTUIECKON
MpoAyKIuu (KBac, keup, celp, XiIed u 1Ip.)».

Bonopociu — nepcneKTUBHBIA 00BEKT TS IPOU3BOCTBA OENIKa U YTIEBOI0B. BHOTEXHOIOTHYECKHE METOIbI
OYHCTKH TBEPJBIX, )KUIKUX OTXOJIOB M Ia3000pa3HbIX OTXO0B MPOU3BOACTB. CTOUHBIC BO/bI. CXEMbI OYUCTKH.
BrnopunbTpel, a3pOTeHKH, METAHTCHKU, OKCUTCHKU. AKTUBHBIH W M BXOJISIIIE B HET0O MUKPOOPTaHU3MBI.
Hcrmonp3oBanue BOIOPOCIICH B OUUCTKE CTOYHBIX BoA. MccnmenoBarensckas pabora

«BnusHue Gpusuko-xumuueckux Gakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacnencrennas uHpopmarus (8 4acos)
HacnencrBeHHOCTh ¥ M3MEHYUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB. VI3MeHunBOCTE. Bumbt
M3MeHYHBOCTE. [IpakTideckas padora «MoanhrukannoHHas N3MEHYUBOCTH (JIMCThS, UTOJIKH C OJJHOTO JAEPEBA)».
I'en — maTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHYMBOCTH. HyKienHOBbIE KUCIOTHI. JIokanu3anus
reHeTHYecKoro Marepuana B kietke. [lenenue kinerok. Peruukanus JJHK. OcHoBHas 1orMa MOJEKYISIpHOM
ounonorun. Tpanckpurius. Tparcnsamus. Myrtaruu. [Ipaktiudeckas padora «I'eH — HHCTPYKIHUS IO COOPKe KIIETKH
(Ha bucepe uiau KoHCTpyKTOpe)». [IpakTuueckas padora «MyTtanus Ha OyTepOpoie (J1000i 00BEKT U3
MpenbIyIeH paboThl, I U3MEHCHUE HHCTPYKIIMU TPUBE/CT K N3MEHECHUIO BHEIIHETO BUIa 00BEKTA)».

5. Bupyconorus. (6 gacos)
TosnokeHue BUPYCOB B CHCTEME OpPraHMueckoro Mupa. CTpyKTypa U XUMUUECKHUI COCTaB BUPYCOB.
Knaccudurkanust BupycoB. Penpoaykitust BUpycoB. [IpocMOTp H0KyMEHTaIBHOTO QUIIbMa O BHPYCax.
Bupycsl - Bo30yuTeny HHGEKIMOHHBIX 6071e3Heil. OHKOBUPYCHL. bakTeprodaru: cTpoeHue, CBOHCTBA,
npumenenue. [Ipaktuueckas pabota. «Meton passenenuit» [Ipaktuueckas pabota. «TuTpoBaHue
OakTeprodarony.
Buonoruueckue MeTo bl 60pHOBI C BUPYCaMHU.

6. TecHHas MHXEHEPHs ¥ GHOTEXHONIOTUM. (8 YacoB)
OcHOBBI TeHHOH HHXXeHepuH. Bekropa. Cienmduaeckue ¢pepmenTs 6akTepuid. [Ipaktndeckas padbora
«OHIOHYKJICa3bl PECTPHUKIHK (PaboTa ¢ HYKJICOTHIHBIMHE MOCICI0BATSILHOCTIMHU Ha OyMare)y.
BuoTexHomOrNYM NMpOyKIMK OSIKOB B OaKTEPUANILHBIX KYJIbTypaX. JlOCTHKEHHSI TCHHON HHKEHEPUH U
OMOTEXHOJIOTHH.
CRISPR/Cas — cucTema amanTUBHOTO HWMMYHHTETa OaKTepuili W apXew.



[Mpaktudeckas padora «['ennbie HoxkHUIBI - CRISPR/Cas (MmogenupoBanue Ha 6ymare)» 'MO. Metost
nonryuenust 'MO. Urpa-nuckyccust « Beurpaii rpaHT Ha co3/laHue
I'MO».

7. BHOTEXHOJIOTHH B )KUBOTHOBOJICTBE (8 gacoB)
JloMecTuKaIUsl OCHOBHBIC IOMAIITHUE YKUBOTHBIC, COBPEMEHHBIC SKCTICPUMEHTAX T10 JIOMECTUKAIIUHN KUBOTHBIX
(ucuiia, HOpKa U JIp. — SKCIIEPUMEHTHI HAYYHOU IIIKOJIBI akajeMuka bensera). Jluckyccus «Jlomectukanus, Bce
JIM PACTEHHS U KUBOTHBIC, KOTOPBIC )KUBYT PAJIOM C YSTOBEKOM UM OJIOMANTHUBAIOTCS? MOXKHO JIM CUHATATh
TapakaHa 0JI0MalllHEHHBIM KUBOTHBIM?».
CoBpeMeHHbIC METO/IbI B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIIHMSI SMOPHUOHOB, XUMEPHBIC KUBOTHBIC, KIIOHUPOBAHHE.
[IpakTrueckas pabora «MeToKa KIOHUPOBaHUs (MOJIEIMPOBaHNE Ha OymMare).
OcHoBHbIC 00JIE3HU KHUBOTHBIX U POJIb MATOTCHHBIX MUKPOOPIaHU3MOB U HAPa3UTOB B Pa3BUTHH 3a00JI€BaHUI
JTOMAIITHUX >KUBOTHBIX U OCHOBHBIX Mepax 00pbObI ¢ HUMH; POJIb IMOJIC3HBIX MUKPOCUMOHMOHTOB B OPraHU3ME
JKUBOTHBIX. [lonoxutensHoe 1 MOO0YHOE (OTPHUIIATEIBHOE) BO3/ICHCTBIHM aHTHOMOTHKOB HA OPTaHU3M B XOJIC
JICUCHHS )KUBOTHBIX; [ICJIM M 33]]a4¥ BEeTEpUHAPHH. BUOTEXHOJIOTHsI KOPMOBBIX MpenapaTtoB. [IpakTuyeckas paboTa
«CocraBjieHHE palliOHa TUTAHUs )KMBOTHOIO, pacyeT PacX0J0B Ha cojepxkaHuey. Vccinenoparenbckas padoTa
«O11eHKa Ka4yeCcTBa MOJIOUHOM MPOAYKIIUM.

8. Buorexnonoruu B pactennesozctse (10 gacos)
OcHoBHbIE MeTOB! cenekunu. [ nopuanzanust. @opmer 0r60pa. OCHOBHBIE HANIPABICHUS CEJEKIMU: YIyqLICHUE
YPOKalHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H abnotndeckuM (akropam. [IpakTrueckas padora «BeipanuBaem
ropox. Kak nposectu ckpeuiyBanue y ropoxa.
OCHOBHBIE NTOIXOABI CEJIEKIUHN U OMOTEXHOJIOTHU KYJIbTYPHBIX pacTeHuid, [ ubpuausanus, oraancHHas
rHOpHUIN3als, HICKYCCTBEHHBIN 0TOOD, TE€TEpPO3NC, TpaHCPOpPMAIIHS, MyTareHe3, TeHeTHYECKOE peAaKTHPOBAHNE).
Hcropus cenexunu B Poccuu 1 Mupe, UCTOpUS Pa3BUTHSL BAXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.
Kak yenoBek MoxeT MmoanuIupoBaTh pacteHua? I eHHas HHXeHepus pacTeHuil: UTo Takoe reHeTniecKas
WKeHepwst pacTeHui. TpaHcrennsle pacteHus. MeTtonbl moaydeHus. O0pa3oBaHHe OMyXOJIeH y pacTCHUH.
Arpobaxrepuanbhas Tpanchopmanust: Ti-razmuabt. 'enst T-JJHK. MonexymsipHO-TeHeTHUeCKHE MEXaHU3MBbI
TpaHcpopmanun. I 'eHeTnueckoe peaakrupoBanne. CoBpeMEHHbIE MOAXObI M JOCTHKEHHS TeHETUIECKOTO
penaktupoBanus pacreHui. [IpakTuyeckas paboTa
«I"enoMHBIE HOXHUIBI (MOAeTHpoBanue padoThl cucteMsl CRISP-Cas).
Ectb in xu3Hp B mpoOupke? BHOTEXHONOTWS KyIbTYPHBIX PACTEHUI.



Uccnenoparennckas paboTta «BeipamuBanne pacTeHuid B IpoObupke (MOKHO BOCIIONIB30BAThCS Pe3yIbTaTaMH
MPpEABLAYIIUX SKCIICPUMCHTOB 110 COCTABJICHUIO MUTATCIIbHBIX PACTBOPOB IJId paCTeHHﬁ)>).

Monyns «MoseKysspHbIe OCHOBBI (DM3HOJIOTHH U hapMaKoIoTum» 9 kirace
(68 vacoB)

1. ®usmonormueckas xumus. (20 4acos)
Beenenue. bruorennsie anementsl: opranoressl: O, C, N, H. AkTuBHBIe ()OPMBI KHCIOPOAa, UX MOTYUYCHHUE,
HEUTpanu3anus.
MaxpoaeMeHTHI: IPOIIEHT COAEPKaHHsI B OpraHU3Me, BBIOTHIeMas: QyHKIIHS, COJIEp>KaHle B MTPOAYKTaX
nuTtanus. Ca2+ - cBA3bIBaIONINE OENKH, ACTTOHUPOBAHNE KalIbLMA, PETYJIIAIMS YPOBHS Kalbliisg B OpraHHU3Me:
TOPMOHBI ITOYeK. Mg — CTpOeHHE XJIOPO(UILIA, €r0 AKTHBAIMS COTHEYHON SHEPTHEH.
MuKpOo3IIeMeHTHI: B KaKUX MOJIEKYJIaX COJepKaTcs, BHITONHsAeMas: GYHKIHA, COJEpKAHUE B IPOAYKTAX MATAHHMS.
[TocnencTBrs nepe03MPOBKU MUKpOdJIeMeHTaMu. Fe — ycBanBaemble TUITBI COeAMHEHUH Kene3a. [ eMonpoTenHsl,
reMOIMaHuH, UToXpoMbl. Cu — ycBOeHHe U TpaHcnopT Menau. benku, cogepxamue Mens. [laTonornueckue
cuHApOMEBI MeHke 1 Bunibcona, CBA3aHHBIE C META0OIM3MOM MEJIH.
Tokcuunbie 31eMeHThI [lepuoanueckoit cucteMsl Jyisl opraHu3Ma. BiidsHue HeocTaTka Makpo U
MUKpPO3JIEMEHTOB Ha )KMBBIE OPTaHU3MBI.
UccnenoBarenbckas padota «KomndyecTBeHHas OleHKa COACPKAHNUS MUKPOIJIIEMEHTOB MJIM BUTAMUHOB B
MULIEBBIX MPOIYKTAX)
Kuper. 3aboneBanust 4eI0BeKa, CBSI3aHHBIE ¢ HAPYIICHUSIMH KHPOBOTO 0OMEHa.
Jucnununemun.
VYrneBonbl. 3a00eBaHNS YEIOBEKa, CBI3aHHBIE C HAPYIIICHUSIMH yTIIEeBOAHOTO oOMeHa. CaxapHBIid AHadeT.
Benku. Ctpoenue. 3a001eBaHus YeOBEKa, CBSI3aHHBIC C HAPYIICHUSIMHU OEIIKOBOTO 0OMeHa. DyHKIMH OEITKOB.
®depmenTsl. Mexanusm aeiictBust. Kimaccol pepmentaTuBHbIX peakunii. Kopepmentsr. [IpakTruueckoe 3aHsATHE
«KauecTBeHHBIE peaKkIIui Ha OpraHnYecKre MOJIeKyby. [IpakTndyeckoe 3ausTHE «JleHaTypamus OeKoB)
IIpakTuyeckoe 3aHsiTHe «3yueHre akTUBHOCTH aMUJIa3bl».
BuTtamMuHBI )KUpOpaCcTBOPUMBIE, BoiopacTBopuMble. [IpeBpaliieHne BUTAMHUHOB B aKTUBHEBIE OpMBI KOEepMEHTOB.
ABUTaMUHO3BIL.
OCHOBHBIE THITH METaOOIMYECKIX peakinid. bruosHepreTudeckue mporeccsl. I mukonm3. Luka Kpebcea. Lens
nepeHoca 3MeKTpoHoB. OKHUCIeHNe XKUPHBIX KUcioT. Karabanusm amuHOKuCHOT. [ mokoneorene3. Cuntes
yTIIEeBONIOB, OEJIKOB, )kUpoB. MeTabonutnueckue 3adoneBanus. [Ipaktuyeckoe 3ansaTue «Penienue 3agad Ha
SHEPreTUYECKUIl OOMEH.
Knetxka. [TonsitTue memOpansl. dyHKImn meMOpaH. Buapl TpancopTa B KIETKY.



MemOpaHHbBIE OpraHouIbl. 3a00JIeBaHKs CBS3aHHbIC ¢ HApYyIIEHHEM paboThl MeMOPaHHBIX OpraHesul, 00JIe3HU
HakKoIUIeHUs. TUIIBI KOHTAKTOB MKy KIIETKaMU. 3HAUEHUE MEXKKJICTOYHON KOMMYHHKAIIUU JJIs 3]I0POBbSI
opraam3ma. [Ipaktrueckoe 3ansaTue «Jmanu3 (kierouka Tpayoe)».

Snpo. VYpoBHM yNAaKOBKM XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.

HememOpannbie opraHousl.

2. Monekynspuas 6uonorns. (20 4acoB)
OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYIISIPHON OHOIIOTHH.
Hyxnennossie kucnotsl. OCHOBHBIEC IPUHITUIIBI CTpoeHus. [IpakTndeckas pabora
«Buinenenue JIHK u3 6ananay. [Ipaktuyeckas padora «Mogens JIHK-opurammy. [Tpaktudeckas pabora
«Ormpenenenne kayectsa npenaparoB JJHK ¢ moMomisio ciektpodoromerpumy (pu HATUYUK 000PY/IOBaHNUSA).
Martpuunble cCUHTE3bl. Pennukanns — ocHOBa KJIeTOUHOro AeneHus. [Tpunnuns! pernkanuu. [Ipaktnueckas
pabora «PernukaruBHas MammHa (Urpa-geMoHcTpanys)y. [Ipaktuyeckas padota «[1LP (Moxens ammnudukanus
Ha Oymare)».
Myrtanuu. Uro Bei3biBaeT u3MeHeHus B crpoennu JHK. ITpunnuns! penapanuu. Tpanckpunuus. [Tpaktuyeckas
pabora «Cuia mpomMoTopay.
I'enernueckuii koa. [lpakTuyeckas padbota «Penienue 3a1a4y Ha reHeTHUeckuii koa» Tpancisus. [IpakTuaeckas
pabota «DoNIUHT OEITKOBY.
Opranusamus reHoMa BupycoB [IpoTHBOBHpYCHBIE CpeCcTBa, MEXAaHU3MBI MX ACHCTBUS.
Opranuzaiusi TeHoMa Oaktepuid AnTHOaKTepHanbHBIe  mpemnapatsl. MccnepoBarenbekas paboTa
«PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepHit» Opranuzanus redomMa 3yKapuoT ['eHoMHoe
penaktupoBanue. llpakTudeckas pabota «Pabora B COBpeMEHHBIX TeHETHUECKHUX 0a3axX maHHBIX. [IpoBenenue In
silico
aHaJIu3a MoCJeI0BaTeIbHOCTEN TEHOBY.

3. ®apmakomnorus (28 4acoB)
ITonsiTre o nekapcTBax. IIpuHINIBI TOAXO0A K HOUCKY HOBBIX JICKAPCTBEHHBIX cpeACcTB. CKPUHUHT U €r0 METOBI.
Uccnenosarenbckas paboTa « IKCIIEPUMEHTHI MO ONPEAETIEHIIO TOKCHYHOCTH BEUIECTB HA apTEMHUIUIX.
[Tytu BBenenus JIC. @apMakoKMHETHKA JICKAPCTBEHHBIX BellecTB. BeackiBanue (aOcopO1ms) TEKapCTB.
OCHOBHBIE MEXaHU3MBI BCACHIBaHUS. TpaHCTIOPT JIEKApCTBEHHBIX BellecTB. I'eHbl 1 Oenku mepBoi (asbl
ouotpanchopmariuu. I1yTy BeIBeIeHHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpeIus ¥ duMuHaIus. ['eHbl 1 Oenku
BTOpO# (a3bl Onorpanchopmanyu. GapmakonuHamuka. ['1aBHOE 1 TOOOUHOE, pe30pOTUBHOE U MECTHOE, MPIMOE,
HempsiMoe U peIeKTOpHOE JieiicTBueE.
Bunp! B3aumozneiicTBus iekapcTB. CHHEPIU3M U aHTarOHW3M IIPU COBMECTHOM



JIEHCTBHH JIEKApPCTBEHHBIX BEILIECTB, UX PA3HOBHUIHOCTH.

TpancMeMOpaHHBIN CUTHATIHHT. THITBI KJIETOUHBIX pelenToOpoB. MeMOpaHHbIe: HOHHBIE KaHANbI, KATATUTHYCCKHE
u conpspkeHHble ¢ G-OenkamMu; BHYTPUKIIECTOUHBIC: IIUTOIUIa3MaTHUECKHE U sAepHble. MeXaHU3MBbl JTUTaH -
penenTopHoro B3aumMoAencTBusL. CeleKTUBHOCTD (M30MpaTebHOCTD) AEHCTBHUS, CBA3b «XUMHUYECKask CTPYKTypa —
(apmakoyoruyecKkas akTHBHOCTb BEILIECTBY.

dapMakoIIOrn4ecKoi MOIYJISAINY CHHAITHYECKOW XOIMHEpTUYecKol nepeaadu. MonekynapHbI MEXaHU3M
NelcTBUs U (hapMaKoJIOTHIECKHE CBOWCTBA M- XOJIMHOOIOKaTOPOB, TAHTITHOOIOKATOPOB U Kypapeno100HbIX
cpenctB. @apMaKoIOTHUECKask PEryysIus aKTUBHOCTH aApEHEPTHUECKOT0 CHHAICa. AJPEHOMUMETHKH,
aipeHO0I0KaTOPbI, CUMIIATONUTHKH. [IpakTiueckas pabora

«BnusiHue agpeHanuHa Ha cepAeyHble COKpalleHus (IporpaMMHOE 00ECTIEUEHHE).

MosznexynapHas ¢hapMaKoIoIrus aHTHAJUIEPTUUECKUX CPeACTB. [ MncTaMUHOBBIE PELENITOPBL: TUIIBI, MOJIEKYJIApHAs
opranuzanus. CTaduIn3aTopsl MeMOpaH TYYHBIX KIETOK: MOJICKYJISIPHBI MEXaHU3M JCHCTBHS, OCOOCHHOCTH
KIIMHAYECKOT0 MPUMEHEHUS], TOUKH MPHUII0KEHHUS IEHCTBUS HHTHOUTOPOB JMITUAHBIX MEAHATOPOB.

MexaHu3M AeUCTBUS U IPUMEHEHHE TIPENapaToB, CTUMYIMPYIOIIKX POLECCHl UMMYHUTETA. DapMakoIorndecKast
XapaKTepPUCTHKA WHTEPIICHKUHOB: ITOJTyUYeHHE, MEXaHU3M JIeicTBUS, TpuMeHeHue. OCHOBBI TaTO(QU3NOIOTHH
ocTpoda3zoBOro 0TBeTa, MeAnalys BocnaleHus. MoJeKyIsIpHBIA MEXaHW3M POTUBOBOCTIAIUTENLHOTO IEHCTBUS
[TIIOKOKOPTUKOCTEPOHIOB, HECTEPOUIHBIX IPOTHBOBOCIIAIUTENIBHBIX cpeacTB. [IpakTuyeckas paboTta
«I'ucronornyeckue mpemnaparsl AIMMYHHON CHCTEMBD».

[TonsTHe 0 HapKo3€e M HApKO3HBIX Mpenaparax. KiueTouHslil 1 HepBHBIN Hapko3. PapMakoioruyeckas
XapaKTEepHUCTUKA OTIENBHBIX IPYII HAPKO3HBIX cpeAcTB. IlocnenoBaTenbHOCTh AEHCTBUS HAa EHTPAIBHYIO
cucremy. [IpakTndeckas pabora

«I'ucrosornueckue npenaparbl HEPBHON CUCTEMBDY.

dusnonornueckuii coH; Gassl cHa. Bunsl Hapymenuii cHa [ToHsATHE 0 MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX
npernaparax (THITHOTHKAX).

MonekynspHbIe aclieKThl Honuuenui. OnuaTHbIE PelenTOPhl, UX THIIBL.

DHKedanTuHbl U 3 HAOPQHUHBI - SHAOTEHHBIE JIUTaH bl OMHATHBIX PELENTOPOB.

AHTHIICUXOTHYECKOE ACUCTBHE, BIUSHUE Ha (DYHKLHUIO 3KCTPATUPAMHIHON CHCTEMBI, SMOLIMOHAIBHYIO chepy,
PBOTHBII LIEHTP, apTEPHUATIBHOE NABICHHE, IICHTP TEPMOPETYIIAIUN. MOIEKyIIpHbIE MEXaHU3MBI JCHCTBHUS
HEHPOJICTITUKOB, BIUSHIE HA JO()aMUHOBBIE, CEPOTOHUHOBEIC, aJIpeHO- ¥ THCTAMHHOBEIE PELIENITOPHI, UX JeHCTBHE
Ha KJICTOYHBIC MEMOpaHbI, Ha JISTOHUPOBAaHUE TKAHEBBIX MOHOAMHUHOB. [loTeHIMan- 3aBCHMbIE HATPUEBBIE
KaHaJIbl KaK MUILIECHN AEHCTBUSA MECTHBIX aHECTETUKOB. CrI0cOObI HHTHOMPOBaHUS NOTECHINAI-3aBUCUMBIX
HaTpPUEBbIX KaHAJIOB MECTHBIMH aHecTeTuKaMu. [IpakTudeckas padora «Kapra sxcpeccnu 10(paMUHOBBIX U
CEpOTOHMHOBBIX PELETITOPOB B MO3Te Mbliiei». MccnenoBatenbckas padorta «IloBegeHueckue TeCThl Ha



peiOkax Danio rario. CBeTio-TeMHas Kamepay. UccnenoBarennckas  pabora
«IToBeneHueckue TecThl Ha priOKkax Danio rario. OtkpsiToe mosniey. HMccnenoBarenbekas padbora «[loBeneHueckue
TecThl Ha ppIOKax Danio rario. CraiiHoe ToBeIeHUEY.

Monyns «MomnekynsapHble OCHOBBI cenleKunny 9 knace (68 gaca)

1. Monexynsapnas 6uonorus. (20 4acos)
OCHOBHBIE BEXH Pa3BUTHUS MOJIEKYJISIPHOW OMOJIOTHH.
Hyxnennossie kucinoTsl. OCHOBHBIC IPUHIUIIBI CTpoeHus. [IpakTndeckas pabora
«Brimenenune JIHK u3 6amanay. [Ipaktudeckas padora «Momens JJHK-opurammy. IlpakTiudeckas padora
«Onpexnenenne kauectsa npemnaparo JJHK ¢ momorpto cekrpodoromerpun» (MpH HATMYUU 000pYyIOBAHUS).
MatpuuHble cHHTE3bl. Perumikanus — oCHOBa KJIETOYHOTO NeneHus. [Ipunimmne! perumkanuu. [Ipaktudeckas
pabora «PermmkaTuBHas MariHa (Arpa-aeMoHcTpartis)y». [Ipaktnaeckas padota «I11P (Moaens aMrmudukamus
Ha Oymare)y.
Myrtanuu. Uro BeI3biBaeT u3MeHenus B crpoenuu JHK. Ipunnuns! penapauuu. Tpanckpunmus. [Ipaktuueckas
pabota «Cuia mpoMoTopay.
I'enermueckwmii kox. IlpakTudeckas padota «Pemenue 3aqad Ha reHeTHUecKuid Koy Tpancsmus. [IpakTrnaeckas
paboTa «DoNIUHT OCITKOBY.
Opranusamus reHoMa BupycoB [IpoTHBOBUpPYCHBIE CPEICTBA, MEXaHU3MBI UX JICHCTBHUS.
Opraam3aius TeHoMa OakTepuii AHTHOAKTepraibHBIC ITpenapathl. MccnenoBarensckas padora
«PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit» Opranuszanus reHoma dykaproT [ eHomMHOoe
penaktupoBanue. [Ipaktuueckas padora
«PaboTa B COBpeMEHHBIX TeHEeTHIEeCKUX 0a3zax maHHbBIX. [IpoBenenue In silico aHamm3a mociemoBaTeIbHOCTEH
TEHOB.

2. MoneKynsapHble OCHOBBI TeHETHKH (20 4acoB)
[Ipenmet reneruxu. KpaTkas uctopus pa3BUTHS MPEICTABICHUS O HACIEACTBEHHOCTH.
OT reHa K IprU3HaKy: Kak packpacuTh KoTa. Uto Takoe nmpusHak? I1yTh OT reHa g0 mpu3Haka. MyTaruu. AJUIeIH.
I'erepo3uroTsl v ToMO3UroTHl. JlJOMUHAHTHBIE U peLIeCCUBHBIE ayyienu. Ponesas urpa «Asmienm».
HUccnenosarenbckuii mpoekT MyTtareHHble (hakTOpPHI.
I'ens1 cTposiT opranusM. BritodeHne U BRIKITIOYeHHE OOIBITOro Habopa reHoB. Kak KIeTKH MOHNMAroT, KaKue
TeHBI TOJDKHBI paboTaTh. PoneBas urpa «Cyan0a knetkmy». I ensl-nepeximrodarenu. [Ipaktndyeckoe 3aganne
«ANTOPUTMBI 11 KJIETOK».
JluckpeTrHoe HaciieJOBaHNE MPU3HAKOB. 3aKOHBI MEHIeNs: O/IMH TeH - OJWH Npu3HaK. Cxema CKpelIBaHuUs.
3akoH ennHOOOpa3us ruOpUIOB MepBoro mokoeHus. [Ipaktnaeckoe 3ananme «EqmHo00pasue mepBoro
MTOKOJIEHHSD). 3aKOH pacIleIUIeHus



MpU3HaKa BO BTOpoM MokoJieHuu. [Ipaktuyeckoe 3aganue «PacuienieHrne BO BTOPOM MTOKOJIEHUN.

UccnenoBarensckuii MpoekT «3akoHbl . MeHens B 9KCIEPUMEHTE.

3akoHbl MeHzens: HECKOJIBKO TeHOB - HECKOJIBKO IPU3HAKOB. J{UTHOpHIHOE CKpEIBaHue. HezaBucumoe
pacxoKJIEHHUE XPOMOCOM. IIpakTnyeckoe 3agaHue

«Pemetka Ilenneray. CrerieHHOE HACIeIOBaHHUE.

B3aumopeiicTBue reHoB. AenbHoe U HeayenbHoe. [IpakTuieckoe 3aHsaTHE

«B3aumoneiicTBus reHOB (MOAETMPOBAaHUE CHHTE3a M TPAHCIIOPTA MUTMEHTA B KJIEeTKY)» OmnpeneneHue momia.

[TomoBsie xpoMocoMbl. CaMiibl U caMKH. BiusiHue GpakTopoB OKpysKaromei cpenbl. XpOMOCOMHOE
onpezneneHue mona. [lonossle XPOMOCOMBI.
[IpakTrueckoe 3amaHue «Hacnenosanwue, CIIETUIEHHOE ¢ TTOJIOM. [IpoGmema

JIOTIOJTHUTEIBHON X-XpOMOCOMBI Y KEHIIKUH. TPEeXIIBETHBIE KOIIKH.

3. MonekynsapHble OCHOBBI CENEKIHH (28 4acoB)
I'ensl B momyssinusix: Benukoe paBHoBecue. [lonmynanus. YacToTsl BCTpedaeMOCTH PpU3HAKA U aJlJIelIs.
VYpasuenne Xapau-BaiinOepra. [Ipaktnueckoe 3ananne «4acToTsl ajuienei, TeHOTHIIOB M JEHOTHIIOBY.
HccnenoBarenbCckuii MPOeKT « AHAIN3 T€HETHYECKOW CTPYKTYPHI MOMYJIANNHY (Ha OCHOBE 3aKOHA Xap. -
Baiinbepra)».
[Momynsyy MEHSIOTCS: YUCICHHOCTh, MUTPaLus ¥ BEIOOpP cynpyra. @akTopsl, KOTOpbIE BEIBOAST HOMYJISIIUIO U3
paBHOBecus Xapau-BaitnOepra. Uncnennocts nommyssimun. PoneBas urpa «9ddexT ocHoBatems». PoeBas urpa
«O¢ddekt OyThUTOUHOTO TropibimKay. [peiid reroB. Myranuu. Hecityuaitnoe ckpeniuBanue. M3onsmms.
[Momynsyy MEHSIOTCS: €CTECTBEHHBIM 0TOOP. MexaHu3M eficTBUs ecTecTBEHHOro oTdopa. JABmKymuii oToop.
Ponesas urpa «EcTecTBeHHEIH 0TOODY.
MoaudurkanmonHas U3MeHIUBOCTh. CTATUCTHYECKHE OCOOCHHOCTH MOIU(UKAIIMOHHOW U3MEHYMBOCTH.
HUccnenosarenbckue paboTel «MonuduKkannoHHas U3MEHUYMBOCTh PACTEHH B TIpe/ieNax Ballero MecTa
KHUTEJIBCTBAY.
HacnenoBanue konu4ecTBEHHbIX NpU3HaKkoB. Konndectennsle npusHaky. CpenoBas H3MEHIMBOCTD IIPU3HAKA.
Koa¢ddumment nacnenyemoctu npuznaka. Oteet Ha 0T00p. [IOMCK TeHOB KOJIMYECTBEHHBIX PU3HAKOB.
Opnonykineotuanble BapuaHTsl reHoB. JIHK-uun. [TonHoreHOMHBIN aHANNU3 acCOLUalUu.
«Owmp» Hax reHoMoM. TloctrenomHas spa. ObpaTtHas reHeTHKa. « OMHUKCHBIES» HCcleoBaHus. [IpoTeoMm,
Metabonom. [IpakTrueckoe 3a1anue « ATPOHOMBD.
JlomecTukanus U HeHTPhl TeHETHYECKOTo pazHooOpasus. [lorcku pacTenuii ¢
«XOPOIIMMI» NPU3HAKaMU 151 4eJoBeka. LleHTpr! reHeTnueckoro pasnoodpasus. Hukonaii MiBanoBuu BaBuios.
Cenexmus. KomOunanmonnast u rubpuanas ceneknusd. I'ereposuc. [Ipaktinaeckoe 3ananue «I'omonornaeckre
PAABI HACTIEACTBEHHONW U3MEHYUBOCTH.
CoxpaHHUTb U U3YUUTH '€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBuibHO XpaHUTh



reHbl. KOJUIeKInY TeHETHUECKUX PECYPCoB pacTeHuid. [IpakTHKyM H/HITH UCCIIeI0BATEIbCKUN POSKT « MeToab
KYJIbTUBHPOBAHUS in Vitro Jjisi COXpaHeHHS TCHETUYECKUX PECYPCOB PACTCHUH U JUIsS yCKOPSHHOMN CEIICKITUM.
['enetnueckue HEHTPHI B HalleH cTpaHe. | 1e 3aHUMar0TCsl TEHETUKOM U TEHOMUKOM AJIS HY>K]T CENBCKOTO

X035 CTBA.



[IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHNS KYPCA BHEYPOUYHOM JIESTEJIBHOCTH

3aHATHS B paMKax MpOrpaMMBbl HallpaBJIeHbI HAa 00eCIIeYeHHE TOCTHXKEHHSI IKOJIbHUKAMH CIIEIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX 00Pa30BaTEIILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3yJIbTATHI:

B cdepe rpaxaaHcKoro BOCIHUTaHUS: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM AEATEILHOCTH MPU
BBITIOJTHEHUH NCCIIEJOBAHUH U MIPOEKTOB, CTPEMJICHHE K B3aUMOTIOHUMAHUIO U B3aHMOIIOMOIIIH.

B cdepe naTpruoTudeckoro BOCIUTAHUS: OTHOILICHHE K OMOJIOTHU KaK K BaKHOW COCTaBIISIFOIIECH KYJIbTYPHI,
TOPJOCTbH 3a BKJIAJl POCCUIICKHX M COBETCKHX YUEHBIX B Pa3BUTHE MUPOBOIN OHMOIOTHYECKOH HAYKH.

B cdepe 1yxoBHO-HPaBCTBEHHOTO BOCIIMTAHUS: TOTOBHOCTh OIICHHBATh MOBE/ICHHUE U TIOCTYIIKHU C TIO3UIUH
HPaBCTBCHHBIX HOPM M HOPM 9KOJIOTHYECKOH KyJIbTYpBI; IOHUMaHUE 3HAYMMOCTH HPAaBCTBEHHOTO aCIIEKTa
JIESITEIIBHOCTH YEJIOBEKa B MEJTUIIMHE W OHOJIOTHH.

B cdepe scTeTnueckoro BOCIUTAaHUS: IOHUMaHKE POJIM OHOIOTUH B (POPMHUPOBAHUH HCTETHUECKON KYJIbTYPhI
JMYHOCTH.

B cdepe puszndeckoro Bocutanusi, opMUPOBAHHUS KYIBTYPBI 3I0POBbSI H IMOIIHOHATIHLHOTO OJIArOTIOTYYusI:
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 370POBBIO H YCTAaHOBKA Ha 3J0POBBIN 00pa3 KU3HH (340pOBOE MUTAHHE,
COOJIIO/ICHNE THTHEHHYECKUX TIPABUII M HOPM, COATaHCHPOBAHHBIM PEXKUM 3aHATUH U OTIBIXA, PETYIIspHAas
¢du3nyeckas akTUBHOCTb); OCO3HAHHUE MOCIIE/ICTBUN W HETIPUATHE BPETHBIX MPUBBIYEK (YIOTpeOIeHUE aIKOT oIS,
HapKOTHKOB, KypeHHe) 1 WHBIX (hOpM Bpena Ui (PU3NIECKOTO U IICUXUIECKOTO 3[J0POBBS; COOTIOIEHIE PaBUIT
0€301acHOCTH, B TOM YHCJIe HaBBIKH 0€30I1acHOT0 MOBEIECHHS B IPUPOIHOH cpene; chopMUpOBAHHOCTH HABBIKA
pediekcun, ynpasieHHe COOCTBEHHBIM AMOINOHAIBHEIM COCTOSTHHEM.

B cdepe TpynoBoro BocnuTaHus: aKTUBHOE YYacTHE B PEIICHHN TPAKTHUECKHX 3a/1a4 (B paMKaxX CEMbH, IIIKOJIBL,
ropoja, Kpasi) OMOJIOTHUECKON 1 SKOJIOTHYECKON HANPABICHHOCTH, HHTEPEC K MPAKTUYECKOMY H3YUYECHUIO
npoeccuii, CBI3aHHBIX C OMOJIOTHEH.

B cdepe sxonornueckoro BOCHUTAHU: OpUSHTAIHMS HAa TPUMEHEHHE OMOIOTUIEeCKUX 3HAHUN TIPU PEIICHUH 3a/1a4
B 00JIACTH OKPYIKAIOIIEH Cpeibl; OCO3HAHHME IKOJIOTUYECKUX MPOOIeM U IMyTeH UX PelleHus; TOTOBHOCTD K
YYaCTHIO B TIPAKTUYECKOI JeATETbHOCTH IKOIOTHUECKOM HAIIPaBICHHOCTH.

B cdepe mornmanust IEeHHOCTH HAyYHOTO TIO3HAHUS: OPHEHTAIMS Ha COBPEMEHHYIO CHCTEMY HayJHBIX
MpeCTaBIeHUH 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SX YEJIOBEKa C IPUPOIHON U
COIIMAIBHON CPeJIoif;



MMOHUMAaHHUE POJIK OUOJIOTHYECKON HayKu B (DOPMUPOBAHUH HAyYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYTHON
JI0003HATENBHOCTH, UHTEPECa K OMOJIOTHYECKOIN HayKe, HABBIKOB MCCIICIOBATEIILCKOM S TEILHOCTH.

B cdepe aganranum x I3MEHSFOIIUMCS YCIOBHAM COIMATBHOMN M IPUPOJTHON CPE/Ibl: afieKBaTHASI OI[CHKA
M3MEHSIONTUXCSI YCIOBHA; MPUHATHE pPelleHns (MHANBUAYATHHOE, B TPYIITIE) B M3MEHSIOMINUXCS YCIIOBUAX HA
OCHOBaHUM aHaM3a OUOJIOTHYECKON HH(OpMalY; TNIAHUPOBAaHUE  JCWCTBUH B HOBOW CHUTyalluu Ha
OCHOBaHUH 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpenMeTHbIE pe3yabTaThl:

B cdepe oBnaneHns yHUBEpCATBEHBIMU YUSOHBIMH MTO3HABATCILHBIMY JICHCTBUSIMH:

ba3oBbie Jornueckue JeMCTBUS:

®  BLIBIIATH U XapaKTCpHU30BaTh CYHICCTBCHHBIC TPU3HAKN OHOJIOTUYECKUX 00BEKTOB (ﬂBHCHHﬁ);

®  yCTaHAaBJIMBATH CYNICCTBEHHBIH MPU3HAK KIaCCH(PUKAIUN OHOJIOTUIECKUX OOBEKTOB (SIBICHHIH,
IPOLIECCOB), OCHOBAHUS I 0000IEHNS U CPaBHEHUSI, KDUTEPUH ITPOBOIUMOI0 aHAIIN3A,;

® C y4€TOM NpeaIoKEeHHON OMOTOTHYECKOH 3a1a4H BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMarpuBaeMbIX (hakTax U HaOJMIOACHUSX; MPEAIaraTh KPUTSPHUH IS BBISIBIICHUS] 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

®  BLISABIIATH JAeOUINTHI HHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX JUIS PEIICHHUS MOCTABICHHON 3a/1a4u;

®  BLIIBIIATH MNPUYINHHO-CICACTBECHHLIC CBA3HU IIPU N3YyUYCHUU OMOJIOTNYECKUX SIBICHUN U mponeccoB; ACIaTh
BBIBOJBI C UCITIOJIB30BAHUCM NCAYKTUBHBIX U UHAYKTUBHBIX YMO3aKJ1mquHﬁ, YMO3aKJIIO‘{CHl/Iﬁ 1o
aHaJIoIruu, (bOpMy.]'H/IpOBaTL THUIIOTE3bI O B3AaMMOCBA3AX,

®  CaMOCTOSATENHFHO BBIOMPATH CIIOCO0 pelIeHnsT yueOHOM OMOIOrHYecKoil 3a1a4un (CpaBHUBATh HECKOIBKO
BapUaHTOB PEIICHUS, BBIOUPATh HANOOJIEE MOAXOSAIINN C YIETOM CAMOCTOSTENILHO BBIICIICHHBIX
KPUTEPUEB).
Bba3zoBrie nccnenoBaTenbCKue qEHCTBUS:
®  JICIIOJIB30BaTh BOMPOCHI KaK UCCIISA0BATSIbCKAN HHCTPYMEHT ITO3HAHUS;

®  (popMynMpOBaTH BONPOCHI, (PUKCHPYIOIINE PA3PBIB MEKAY PEATIbHBIM U JKENIaTeIbHBIM COCTOSIHUEM
CUTyaluu, 00bEeKTa, U CAMOCTOSITENBHO YCTaHABIMBATH HICKOMOE M JaHHOE;

®  (hopMHUpPOBATH TUNIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYKIIEHHH, apTyMEHTUPOBAThH CBOIO TTO3UIIHIO,
MHCHHE;

®  TIPOBOJUTH [0 CAMOCTOSTEIIEHO COCTABIICHHOMY ILJIaHy HAaOJFO/ICHUE, HECIIOKHBIN OMOJIOTHYEeCKU
JKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBIICHHIO OCOOEHHOCTEH OMOJIOTHIECKOTO 00BEKTa
(porrecca) u3ydeHus,

®  IPUYNHHO-CIICICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOIOTHYECKHX 00BEKTOB MEX Ty CO00iA;



OIIEHMBATh Ha MPIMEHUMOCTD U IOCTOBEPHOCTHh HH(OPMAITHIO, ITOTYICHHYIO B X0/1¢ HAaOIIOACHUS U
SKCIIEPUMEHTA;

CaMOCTOSTEIHHO (OPMYITUPOBATH 0O0OIIEHNS U BEIBOIBI TIO Pe3yIbTaTaM IPOBEAEHHOTO HAOIIOIEHUS,
3KCIIEPUMEHTA, BIIQICTh MHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH TOJYUYCHHBIX BBIBOJIOB U 000OIICHUI;

IMPOrHO3UpPOBATh BO3MOXKXHOC ,HaJ'ILHefIHIee Pa3BUTUC OHOJIOTHYCCKUX mpouecCoB U UX NOCJICACTBUSA B
AHAJIOTUYHBIX UJIU CXOOHBIX CUTYyallUAX, 4 TAKXKE BbIIBUTAaTh IMTPEATIOIOKCHUA 00 ux Pa3BUTUHN B HOBBIX
YCIIOBUAX U KOHTCKCTAax.

PaboTa ¢ nadopmarmeii:

MIPUMEHSATH Pa3IUNYHbIE METO/IbI, MHCTPYMEHTHI U 3aIPOCHI IIPH TIOMCKE M 0TOOpE OMOIOTHYECKON
MH(QOPMAIMK WK JaHHBIX U3 UCTOYHUKOB € YYETOM NPEATIOKEHHON yueOHOH OMOJI0rnYecKoi 3a1aum;

BBIOMpATh, aHATM3NPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH OMOJIOTHIECKYIO HHPOPMAIIHIO
Pa3TUYHBIX BUIAOB U (POPM IPEICTABICHUS;

HaXO0AUThb CXOAHBIC apTyYMCHTHL (HOI[TBGp)KI[aIOH.II/Ie WA OIPOBEPTaAOIINE OJHY U TY K€ UICIO, Bepcmo)
B pa3JIM4YHbIX I/IHq)OpMaHI/IOHHI)IX HCTOYHHKAX,

CaMOCTOSITEIBHO BEIOMPATh ONTUMANIBHYIO ()OPMY MPENCTaBICHUS HH)OPMALUU U WILTIOCTPUPOBATD
pelaeMble 3a7a4y HECIIOKHBIMHA CXEMaMH, TarpaMMaMiy, HHOW TpaduKoil ¥ X KOMOHHAIHSAMHU;

OLIEHMBATh HAJEKHOCTH OMOIOTHYeCKOH HHPOPMALIMK IO KPUTEPHUSIM, IPEATIOKESHHBIM YUUTEIIEM WIIH
c(hopMyITUPOBAaHHBIM CAMOCTOSTENBHO;

3alIOMHUHATh U CUCTEMATH3UPOBATh OMOJOTHYECKY0 HHPOPMAIIHIO.

B cdepe oBnaseHus yHuBEepcalbHBIMU YI€OHBIME KOMMYHHKATHBHBIMH JCHCTBUSMA
OO1ienue:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKJCHHS, BEIPAKATh IMOIIUH B MPOIIECCE BBHITIOTHCHHS
MPAKTUICCKUX U JTaOOPaTOPHBIX PaboT;

BBIpaKaTh ceOs1 (CBOIO TOUKY 3pEHHSI) B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

pacIio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIICHNS, IOHUMATh 3HAUCHUE COLMAIBHBIX 3HAKOB, 3HATh U
pacmo3HaBaTh NPEeANOCHUIKH KOHPIUKTHBIX CHTYyaluil U CMATYaTh KOHQIUKTHI, BECTH MEPETOBOPEI;

MOHUMATh HAMEPEHHUS JIPYTHX, MPOSBIATH YBAKUTEIHLHOE OTHOIIIECHHE K COOCCETHUKY U B KOPPEKTHOM
(dhopme hopMyTUPOBATH CBOU BO3PAKCHUS;

B XOJI€ THAJIOTa U/UIIH TUCKYCCHH 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOi OHONIOTHIESCKOHW TEMBI
Y BBICKA3bIBaTh HUIEH, HAIleICHHbIE Ha PelleHne OHOJIOrMIECKOM 3aauM U TIOAIepKAHUE
OaroxeaaTeIbHOCTH OOIIEHMS;

COTIOCTABIISATH CBOU CYXIACHUS C CYKIEHUSAMH PYTUX YYaCTHUKOB JUAN0ra, 0OHAPYKUBATh PA3IUYHS U
CXOJICTBO MO3UIIHIA;

yOIMYHO TIPEJICTABIIATH PE3YJIBTAThI BEITIOJTHEHHOTO OMOJIOTHYECKOTO OIbITa (IKCIICPUMEHTA,
HCCIICIOBAHNS, TIPOEKTA);



®  CaMOCTOSATENHHO BRIOUPATh GOPMAT BHICTYIUICHHS ¢ YIETOM 3a/1ad MPE3CHTAIMHA U 0COOCHHOCTEH
ayIUTOPHUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC U MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM
WILTIOCTPATUBHBIX MaT€PHAJIOB.
CoBMecTHas IeTENBHOCTD (COTPYIHUYECTBO):

® [IOHMMAaTh U MCIOJIBH30BATh MPEUMYLIECTBA KOMAaHIHON M MHIMBUIYaJIbHON pabOThI IpH peIIeHHN
KOHKPETHOM OMOJIOTHYecKOil MpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTH MPIMEHEHHUS TPYIIITOBBIX (POopM
B3aMMOJICUCTBUS TIPU PEIICHUU TTOCTABICHHOM y4eOHOM 3a/auu;

® [IpUHUMATH 1IeJIb COBMECTHOM EATEIbHOCTH, KOJUIEKTUBHO CTPOUTH NEHCTBUSA MO €€ JOCTHKEHUIO:
pacrpeensTh POy, JOTOBAPHBATKCS, 00CYKIATh MPOIIECC U PE3YJILTAT COBMECTHOH PabOTHI;

L4 YMCEThH 0606HlaTI: MHCHMH HCCKOJIBKHX HIOI[CI;'I, MPOABJIATE TOTOBHOCTH PYKOBOAUWTDL, BBLIIIOJIHATH
IMOPYYCHUS, TIOAUNHATHCS,

®  UIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOTHI, ONPENEIATh CBOIO POJIb (C yUETOM MPENNOYTEHUN U
BO3MOXKHOCTEH BCEX yYaCTHHUKOB B3aUMOJCHUCTBHSL), paclipeaessiTh 3aJaul MEXy YWICHaMH KOMaHIbl,
Yy4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U
UHEIC);

®  BLINOJHATH CBOKO YacTh pa60TBI, AOCTUTaTh KAYCCTBCHHOI'O PE3YyJIbTATa 10O CBOCMY HAIIPAaBJICHUIO U
KOOpAMHHUPOBATH CBOU ILCI‘/'ICTBI/ISI C APpyTruMH 4JICHaMH KOMaHIbI;

®  OICHMBATh KaYeCTBO CBOETO BKJIAAA B OOIIUI MPOAYKT MO KPUTEPHUAM, CAMOCTOSITEIILHO
c(OPMYJIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICHCTBHS; CPABHUBATH PE3YIbTATHI C UCXOMHOM 3a/1auei 1
BKJIaJl KQKJIOT0 YWieHa KOMaH bl B TIOCTHKEHHE PE3YNILTaTOB, Pa3lIesisiTh chepy OTBETCTBEHHOCTH U
MPOSBIIATh TOTOBHOCTh K MPEIOCTABICHUIO OTUETA MEpE]] TPYIIION;

®  ORBIAJCTh CHCTEMOM YHUBEPCATBHBIX KOMMYHHKATUBHBIX JICHCTBHIA, KOTOpas oOecrieyrBaeT
c(hOpPMUPOBAHHOCTh COITUANIEHBIX HABBIKOB M SMOIIMOHAILHOTO WHTEIICKTA ITKOJILHUKOB.
B chepe oBIATCHUSA YHHBEPCAIbHBIMU Y4eOHBIMU peryIsTHBHBIMU JIEHCTBUSIMHU:
Camoopranu3anus:

®  BLISBIIATH NPOOJIEMBI JIJIS PEIICHUS B )KU3HCHHBIX M YYCOHBIX CUTYAIIUSX, UCIIOb3Ys OMOJIOTUYECKUC
3HAHHS,;

®  OPHEHTHPOBATHCS B PA3TUYHBIX MOJXO0AaX MPUHATHA pelieHUH (MHANBUIYaIbHOE, IPUHATHE PELICHHS B
rpymnie, IpUHATHE PELICHUH IPYIIoN);

®  CaMOCTOSATEIHFHO COCTABIIATH AITOPUTM PEIICHUS 3a1a49H (MIN €T0 9acTh), BEIOMPATh CIIOCO0 peIeHMs
y4eOHON OMOIOTMYECKON 3a]]aui C YIETOM UMEIOLIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh Tpe/iiaracMble BapUaHThl PEHICHUN;

®  COCTaBIATH IUIAH ACUCTBUH (IIJIaH peau3alliil HAMEYEHHOTO aJrOprUTMa PEelIeHus ), KOPPEKTUPOBATh
NPETIONKCHHBIN aITOPUTM € YIETOM TIOTYUCHHS HOBBIX OMOJOTHMYECKHUX 3HAHUI 00 H3ydaeMoM
OMOJIOrHYECKOM O0BEKTE;

® jienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 33 PEIICHUE.



CaMOoKOHTpOIE (pediekcusi):
®  BraIeTh CIOCO0AMH CAMOKOHTPOJISl, CAMOMOTHBAILINHY U pedIeKChy;
®  J[aBaTh aJICKBATHYIO OI[CHKY CHTYAaIlUH U Mpeiarath MiaH e€ H3MEHEHHUS;

®  YYUTHIBATH KOHTEKCT U MPEABUJICTh TPYJHOCTH, KOTOPBIC MOTYT BO3HUKHYTh MIPU PEIICHUH YISOHOH
OMOJIOTHYECKOH 3a7a9H, aJalTHPOBATE PEIICHNE K MCHSIOIUMCS 0OCTOATEILCTBAM;

®  OO0BSCHATH MIPUYUHBI IOCTHKEHHS (HEJOCTHKECHNUS) PE3YIbTATOB ACATEILHOCTH, 1aBaTh OLICHKY
MIPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh IIO3UTHBHOE B IIPOU3OILEALIEH CUTyalluH;

® BHOCHUTH KOPPEKTHUBBI B I€ATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$ITCJII)CTB, HN3MCHHUBIINXCA chyauHﬁ,
YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIINX prZ[HOCTeﬁ;

®  OIICHWBATh COOTBETCTBHE PE3yJNIbTATa IIEH U YCIOBHAM. DMOIMOHAIBHBIA UHTEIICKT:
®  pa3nU4aTh, HA3BIBAThH U YIPABIATH COOCTBEHHBIMU IMOIUSIMH U AMOITUSIMU
JAPYTux;
L] BBIABJIATH U aHAJIM3UPOBATH IPUYNHEBL 3MOHHI7[;
CTaBUTH ce0sl HA MECTO JIPYroro 4eloBeKa, MOHUMAaTh MOTUBBI M HAMEPEHUS IPYTOT0;
PETyIUPOBATH CIIOCOO BBIPAYKEHUST IMOLIMH.
IIpunstue ceds u Ipyrux;
OCO3HAHHO OTHOCHTHCS K JAPYTrOMY YeJIOBEKY, €r0 MHEHHIO;
MIPU3HABATh CBOE MPABO HA OIMUOKY M TAKOE JKe MPaBo JIPyroro;
OTKPBITOCTh Ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHUPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMON YHUBEPCATbHBIX YUEOHBIX PETYIATUBHBIX ACHCTBHIA, KOTOpas 00ecrednBaeT
(hopMHpOBaHNE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS TIO3UIIHS JIMYHOCTH), U JKH3HEHHBIX
HABBIKOB JTMYHOCTH (YIIPaBJICHUS COOO0M, CAMOIUCIUIUINHBI, YCTOMYUBOTO IOBEICHHS).
IIpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMBbl B mo3HaBaTenbHOM (MHTEIUIEKTYaIbHOI) cdepe:

— MpuOoOpEeTeHHE OTBITa CTIOIB30BAHMS METOI0B OMOJIOTHYECKOI HAYKH C LIETbI0 M3yUeHHUS OMOJIOTHUECKUX
00BEKTOB, SIBJICHUI U IPOLIECCOB: HAOIIOACHUE, OTIMCAHUE, TPOBEICHIE HECTOKHBIX OMOJIOIMYECKUX ONBITOB U
9KCIEPUMEHTOB, B TOM YHCJIE C UCTIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX OMOIIOTHUECKUX TPHOOPOB U
WHCTPYMEHTOB;

— (¢opMHpOBaHHE YMEHHS HHTETPUPOBATH OMOJIOrHYECKHE 3HAHUS CO 3HAHUSIMH U3 IPYTHX YUEOHBIX MPEIMETOB
(¢pm3ukn, xumum, reorpaduu, HICTOPUH, OOIIECTBO3HAHUS H T. [1.);



(dhopMupoBaHUE YMEHHI penIaTh yaeOHbIE 3a0a91 OMOJIOTHIECKOTO COMIEPIKAHMUSI, BBISBIISATH TPHIUHHO-
CJIEZICTBEHHBIE CBSI3H, IPOBOAUTH KAUECTBEHHBIE U KOJMYECTBEHHBIE PACUEThI, 1€J1aTh BbIBOJIBI HA OCHOBAaHUH
MOJIYYEHHBIX PE3YyJIbTaTOB;

(hopMUpOBaHUE YMECHHMS IJIAHUPOBATH YUEOHOE UCCIICI0BAHNE I TIPOCKTHYIO PabOTy ¢ y4eTOM MOCTABICHHON
nenu: (GopMyIMpoBaTh MpodJIeMy, THIIOTE3Y U CTAaBUTH 3a/1a4H UCCIIEJOBAHNUS, BRIOMPATh aJIeKBATHO
TTOCTaBJICHHOM IEJIM METOBI, ICJIaTh BEIBOJBI TI0 PE3yJIbTaTaM UCCIICIOBAHUS WU MPOSKTHOM NEATeILHOCTH;

(hopMUpOBaHUE UHTEPECA K YIITYOJCHUIO OMOJIOTHYECKUX 3HAHMM (TIpeAnpodiIbHas MOATOTOBKA U
npoecCHOHaNbHAS OPUEHTAINS) M BRIOOPY OHOJIOTHH KakK MPO(QUIBHOTO IpeAMEeTa Ha CTYTIEH! CPEAHETO
MOJTHOTO 00pa30BaHus JJis OyAyIIel MpodeCCHOHAIBHOM NeITeILHOCTH, B 00JaCTH OMOJIOTHH, MEIUIIUHBI,
9KOJIOTHH, TICUXOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO03SIICTBA;

BJIaJIcHHE HaBBIKaMH PabOTHI ¢ HHpOpMANUel eCTECTBEHHO-HAYYHOTO CO/IePKaHHs, IPECTaBICHHON B Pa3HON
¢dopme (B BUIE TEKCTa, TAOMUYHBIX JAHHBIX, CXEM, TpaHKOB, TUarpaMm, Mojielieil, n300pakeHuil),
KPUTHYECKOr0 aHaIu3a HH(POPMALIMH U OLEHKH €€ JOCTOBEPHOCTH;

YMEHHUE HHTETPUPOBATh OMOJIOTHYECKIE 3HAHUS CO 3HAHUSAMU JIPYTUX y4eOHBIX MPEIMETOB; HHTEPEC K
YTIyOJICHUIO0 OMOJIOTMYECKUX 3HAHUH M BEIOOPY OMOJIOTHY KaK MPO(GUIBHOTO MPEIMETa Ha YPOBHE CPEIIHETO
obrmiero obpa3oBanus Ui OyayIIei mpohecCHOHANBHON IEeATENIbHOCTH B 00J1aCTH OMOIIOTHY, METUIIHHEI,
9KOJIOTHH, BETEPUHAPHUH, CEIIBCKOI0 X03IHCTBA, MUIICBOM IIPOMBIIIIEHHOCTH, ICHXOJIOIHH, HCKYCCTBA, CIIOpPTa -
MMETh YETKUE MPEACTABICHHUS O MaTEPUATMCTUICCKON CYIITHOCTH T€HOMOB JKUBBIX OPTaHU3MOB M PETYIIALIUIO UX
paborTsr;

3HaHHE OCHOBHBIX (DAKTOPOB OKPY’KaIOIIEH Cpeabl, BIUSIOIMX Ha PA3BUTUE U CYIIECTBOBAHHE XKHUBBIX
OpPTaHM3MOB, aJjanTalui K GakTopaM OKpY>KalolIel cpelbl;

3HAaHHE OCHOBHBIX MOJIX0A0B OMOTEXHOJIOIUH, HCIONIBb30BAaHHS €€ JOCTHKECHUH B COBPEMEHHOMN JKHU3HHU YEJIOBEKaA,
0COOEHHOCTH UCTIOIH30BAHUSA KHUBBIX OPTaHU3MOB TSI TPOM3BOCTBEHHBIX HYX/1 YEJTOBEKa;

3HaHUE OCHOBHBIX IMOJIXOJIOB CEJNCKIIMUA U OMOTEXHOJIOTHH KYJIBTYPHBIX PACTCHHI, XapaKTePU30BaTh TEHETHYCSCKU
MOAU(UIIMPOBAHHBIC PACTEHHUSI, OTIEPUPOBATH MOHATHIMHU, THOPUIU3AIIMS, OTIATICHHAS THOPUIU3AIHS,
HCKYCCTBEHHBIH 0TOOp, reTepo3uc, TpaHchopmanus, MyTareHes, TeHETHUECKOE PEIaKTUPOBAHUE;

IMOHUMAHUEC MOJICKYJISIDHBIX MCXaHHU3MOB pCain3aliun HaCHCHCTBeHHOﬁ I/IHq)OpMa]_[I/II/I U YMCHUC CBO60,Z[HO
OINEpUpPOBaThL OCHOBHBIMH IMOHATUAMUN MOHGKy.]]SIpHOﬁ OHOJIOTHH U ee COBPEMCHHBIX HaHpaBHeHI/Iﬁ — I'CHOMHMKMH,
MCTAar¢HOMUKHU, IPOTCOMUKHU;

3HAHUE OCHOBHEBIX 3a00JIEBaHUIN YCJIOBCKA, MCXAaHU3MOB UX pa3BUTHS, crocobax ux JUArHOCTHUKH U JICUCHUSA,



- q)OpMI/IpOBaHI/IC YME€HHA UCII0JIB30BaTh OHATUHHBIN arrapar u CHUMBOJIMUECKUN SI3BIK TCHCTHUKU, T'PAaMOTHOC
MPUMEHEHHE HAYYHBIX TEPMHUHOB, TIOHSITHI, TCOPHIA, 3aKOHOB JJIs1 OOBACHEHUS HAOIIOAaEMBIX OMOJIOTHUECKUX
00BEKTOB, ABJICHUI U TIPOIECCOB, MO3BOJISIONINX 3aJI0KUTh HYHIAMEHT HAYYHOT'O MUPOBO33PEHHSI.

B nieHHOCTHO-OpUEHTAMOHHO# cdepe:

— 3HaHHUE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJICKYJIIPHON OMOJIOTHUH TTO3BOJISIET YCIICIITHO PeliaTh
Takue 371000 JHEBHBIE TIPOOIIEMBI, KaK OXpaHa OKPY>KaIOIIeH Cpe/Ibl, COXpaHEHHE 3/I0POBBS YEIOBEKa,
KOHTPOJIb U BOCCTAHOBJIEHHE DKOCHCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Monynb «Kak )KHBOTHBIE M pacTEeHHs MPUCTIOCAOIMBAIOTCS (IBOIFOIMOHHAS dKOIorHs) 5-6 kiaccsl (34 gaca)

TeMbl

OcHOBHOE cofiep KaHue

}ICHTCHBHOCTL IIKOJIBHUKOB

1. MBI uccnenyem xuBble
0OBEKTHI (6 )

CBoiicTBa M CTPOCHHUE KHUBBIX OPraHU3MOB
(cTpoenue KiIeTKH). Bua, ocods — opraHnnzm
KakK eJinHas cucTeMa. AjanTanuu
(mpucniocobnenus). IlonsiTue romeocrasa
PKHBOTO opranu3ma. CriocoOsl ero
MOJI/ICPIKAHNSI.

OrpanndeHusi MOPHOJIOTHYECKHUX U
(u3nonornyeckux agantanuid. [louemy
OpPraHN3MBbI HE CTAHOBATCS OECKOHEYHO
0OJIBIIMMU, MAJICHbKUMU,

BCESITHBIM.

HccnenoBarensckue padboTsl «Bee
M (CUHMIIBI, OCTIKH, Oepessl u

T.J.) OTMHAKOBBIC?
doroksecTy. [IpakTuueckas pabora
«CocTaBnsieM KHHTY PEKOPJOB
PACTeHUI M JKUBOTHBIX HAILIErO
Kpas.

2. BiusiHue okpy Karomien
CPpC€abl HA )KUBBIC OPTaHU3MbI

(12 1)

DakTOpbl OKPYXKAOUIEH cpelibl
(abnoTHueckue, OHOTHIECKHE,
AHTpOTOTreHHEIe). [IpuMepbl a0HOTHYECKIX
(hakTOpOB, OKA3bIBAIOIINX OCHOBHOE
BIUSHUE Ha JKU3HEICITECIbHOCTD JKHUBBIX
OpraHN3MOB: TEMIIEpaTypa, CBET,
BIXHOCTb. OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHHS KHUBBIX OPTaHU3MOB K
abnoTnvecknuM (akropam.
[TpucmocoOeHns K OCHOBHBIM
A0MOTHYECKUM (pakTopam: TeMrepaTypa,
BJIQXHOCTD U CBET.

IIpakTHyeckoe 3aHATHE

«L{BeT 1 Tero» (KyOuKH Jbaa
B3BECUTb, OJOXKUTH B YaIIKH
[leTpu Ha pa3HOUBETHYIO Oymary,
uepe3 30 MUHYT B3BECUTh 3aHOBO —
KTO OBICTpEe pacTasii).
[IpakTuueckoe 3aHsATHE

«UT0 pacTBOpsiETCS B BOAE»
(3KCTIEpUMEHT

«OKupkuit mom»). [Ipaktrueckoe
3aHATHE

«Juddy3zus BemiecTs B Boje
(pacTBOpHI)»,

«/IBrKeHne pacTBOPOB 1O IIBETKYY.
TIpakTrUyeckoe 3aHATHE

«JIen miaBaer B Boje (aicOepru,
3aMep3aHue BOJTOCMOB)».
TIpakTHyeckoe 3aHATHE

«JIen pu 3amep3aHun




pacmmpsiercsy (pa3pylieHre KaMHsl
(moyBoOOpa3oBaHme), 3aMep3aHue
kieTok). [IpakTndeckoe 3ausTHE
«ILly6a» (KyOWKH JIbJIa 3aBEPHYTH B
[pa3HBI MaTEpHUall, B3BECUTD).
[IpakTHueckoe 3aHATHE
«ITUTMEHTBI» (MOKHO pa3JeNnTh Ha
BaTMaHE KPacUTEIH U3
(hroMacTepoBy.

TIpakTHUyeckoe 3aHATHE

«Kak »KHBOTHBIE TIIaBAIOT B BOJIEY
(DKCTIEPUMEHT C MTHUIIETKOK ).
MccnenoBarenbckue paboThI
«BiusHue cBeTa (Tera,
BIIaKHOCTH, COCTaBa IIOYBbI) Ha
[PACTEHHS B €CTECTBEHHBIX HITU
MCKYCCTBEHHBIX YCIOBHAX» (Ha
OCTYITHOM

MaTepHae).

3. B3aumomelicTBUS )KUBBIX
OpraHu3MoB (4 1)

bruoTtrueckue GpakTopsl. 3aKOHOMEPHOCTH
[pa3BUTHUS MEKBHUOBBIX B3aMMOOTHOILIEHUH.
KosBomonust (XMITHUK-KEPTBa; apa3uT-
XO3SMH) DBOJIOINS CTPATETHH TOOBIBAHMS
MTUIIH.

CoransHOCTh. Busbl- BceneHubl.
[lepedyeHb pacTEeHUII- BpeIUTENEH.

MccnenoBarenbckasi padorta
«Habmonenust 3a
B3aMMOOTHOIIICHUSMU JKUBOTHBIX
MpHU TOOBIBAHUH AN (KOPMYIIIKH
VTS TITHIL, JJI TOPOACKUX WU
CCJIbCKHX J)KUBOTHBIX ). BeO-
KaMepbI».

HccnenoBaresbckas padoTa
«Pacnpocrpanenue
BUJIOB-CHHAHTPOIIOB B HAIICH
MECTHOCTH




4. UenoBek B JKU3HU
[pacTeHul 1 KUBOTHBIX? (6 1)

IAHTpomoreHnsle ¢paktopsl. [IpaBaa nu, uTo
MepBOOBITHBIE JIFOAX KT B TADMOHUH C
npuponoil. OoMalIHuBaHUE U IPUPYUEHHUE
PKUBOTHBIX M pacTeHHUH. 3aueM cracath
BBIMUPAIOLINE BU/IBL, KaK 3TO JaTh.
KynbTypHBIE PACTCHUS U UX AUKHE MPEIKU.
Hoquy BaXXHO UX COXPAHATH.
IPasHOOOpa3me KyJIbTYpPHBIX paCTEHUH U HX
BHaYEeHHUE B KHU3HU uenoBeka. KpacHas
KHHTA Bamei Tepputopun. Ocobo
OXpaHseMbIE TEPPUTOPHH,

BamoBegHukH Poccun n mupa.

[pakTuueckas pabora
«Pa3zHooOpasue KyJIbTypHBIX
[pacTeHUI B BallleM PETHOHEY.
WccnenoBarenbekas paboTa
«BrusiHIE aHTPOIIOTCHHBIX
(hakTOpPOB Ha pa3BUTHE PACTECHHN B
ropojie/HaceICHHOM ITYHKTE».
DKCKypcusi/TpakTuieckas padbora
«OOIIT B BameM permuoHe —
YHUKAJIbHbIE OOBEKTHI IPUPOIBI».

5. DKomornueckne HUMIH (6

)

brochepa — ogHA U3 BAKHEHITHX 000JI0UEK
3emin. UTo Takoe «IKOJIOTHUECKUE HUILTH
1 Kak oHH (hopmupytrorcs? DopmupoBaHue
BHAHUI 110 OMOPA3HOOOPA3HIO JKU3HEHHBIX
(hopM, MOBEACHYCCKUX TIPUCIIOCOOICHHIA,
MO IM(PUKAIIMOHHAS U3MEHYUBOCTH (Ha
0a3zoBoM ypoBHe). PacturtenbHbie
COOOIIIECTBA U UX THIIBL

IPa3BUTHE U CMEHBI PACTHTEIBHBIX
cooO1IecTB.

MccnenoBarenbckue paboThI
«DKOJIOTHYECKHE HUIIN BOKPYT
TeOs1 — onucanue pakTopos
OKPY>KaIOLLEH Cpelb».
WccnenoBarenbekue paboOTHI
«DeHonornueckue HabIoACHU.

Monyns «OcHOBBI pacTEHHEBOACTBa» 7-8 Kiacchl (68 yacon)

Tembl

(OCHOBHOE cofiep)KaHue

I[CSITCJ'II)HOCTL IIKOJIBPHUKOB

Tema 1. Beenenue B
[pacTeHneBOoJICTBO (2 )

Uro-Takoe pacTEeHHEBOACTBO: OCHOBHBIE
(baxTOpPbI BEIpAIIMBAHHS PACTCHUH.
McTopus pa3BUTHSI arpOXUMUYECKUX
sHaHui (padotel M.B. JlomoHoCcOBa, 1O.
JInbuxa, byccenro, B.B.

ToxyuaeBa, K.A. Tumupszesa, [L.A.
Kocteruesa, JI.H.

IIpakTrueckas padora
«bouka JInbuxay.




[TpsHUIITHUKOBA U JIp.).

Tema 2.
IATpOTEXHUYECKUM

pKcriepuMeHT (6 1)

[IpaBuiia MOCTaHOBKHU
ArpOIKCIIEPUMEHTOB.
TIocTaHOBKA SKCIIEPUMEHTOB C
pacteHussMu. BeiOop Tembl,
COCTaBJICHHE TUIIOTE3Hl, IIETTH 1
3a1ad HKCIIepUMEHTA IO
BBIPAILMBAHUIO PACTEHUN B
KOHTPOJIUPYEMOH cpefe.
IKoHTposnu, moBTOpHOCTH,
MPOBEACHNUE YKCIIEPUMEHTA.
[InanupoBaHKE SKCIIEPUMEHTA.
OreHKa pe3ynbTaToB
DKCIIEPUMEHTA.

OCBOEHHE TEXHOJIOTUU
KPYTJIOTOAMYHOTO BBIPAIINBAHUS
CaJlaTOB ¥ MHUKPO3CJICHH B
KOHTPOJINPYEMBIX

MCKYCCTBCHHBIX YCIIOBUAX.

MccnenoBarensckas
pabota «DaKkTopHI,
BIIMSIOIINC HA
popacTaHue ceMsH (pocT
[IPOPOCTKOB)».
[IpakTiueckas padora
«COOp yCTaHOBKH IS
BbIpAILIUBAHUS PACTEHUN B
KOHTPOJIHPYEMBIX

YCIIOBUAX».

Tema 3. Ponb
XUMHYECKHAX
PJIEMEHTOB B
MUTAHUU PACTEHUI

(20 1)

Bona. PactBop. BeITsKKA.
\AHMOHEBI, KATHOHEI,
BIEKTPONPOBOAHOCTH U pH
pactBopa. Poib XumMuyeckux
PJIEMCHTOB B IITUTAaHUU paCTeHHfI.
HonyquI/Ie NUTATCIBbHBIX
BEIIIECTB PACTEHUSIMH.

'Y noOpeHusi: opraHudecKue,
MUHEpaIbHEIC,
MUKpoOuonoruyeckue. Tumbl
muTaHus pacTeHuil. BosnymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
nUTaHue pacTeHud. TpaHcmopT
MUTATEeIHHBIX BENIECTB
[PACTEHUI: BOCXOAAIIMNNA U
HUCXOIAIUI TOK. BaxkHeiune
Kanuitable, hochOopHBIE U
A30THBIC YIOOPEHHUS, HX
cBoiicTBa. [TpocThie U ClOXKHBIE
YIOOpCHHSL.

[PocT u pa3BuTHE PACTEHUN:
PTarbl OHTOTeHE3a, (PaKTOPHI,
BIIUSIIOIINE HA POCT PACTECHUN:
CBET, I'yCTOTa MOCAJI0K, MUTaHHE,
cyOcTpart.

OCOOEHHOCTH MMUTAHUS

[IpakTiueckas padora
«CXeMBbI TMTaTeTFHBIX
pactBopoB. Pacuer 1103
YI00pEHUIt JIst

MU TATCIIBHBIX PACTBOPOBY.
[IpakTiueckas padorta
«IIpaBuiia cMemMBaHus
y10OpeHuiD»
[IpakTuueckas pabora
«IIutanue pacTeHuit:
TEXHOJIOTHs
[IPUTOTOBJICHUS
MUTATEILHBIX PACTBOPOB
TS pa3HBIX KYIBTYPY.
[IpakTidaeckas padora
«MOHUTOPUHT
MHUHCPAJIBHOI'O IMTUTaHUA
[pacTeHu.
IIpaxTrueckas padora
«PacTtutenpHas
TIarHOCTHKAY.
MccnenoBarensckas
pabota «OrieHka
COCTOSIHHUA KOMHATHBIX

[pacTEeHuM, pacTeHUN Ha

[IKOJIBHOW TEPPUTOPUH,




[pacTeHuil a30TOM. A30T U €T0 3HAYCHHE B
PKU3HU pacTeHHA. DopMBbI a30Ta U UX
MpeBpaIleHne B TIOYBE.

Vcrounuku Qocdopa amns pacTeHHs.
3nauenue hochopcoaeprammx
coeqMHEHUH B Ki1eTKke. Poib
MaKpOIPru4ecKux coeanHeHuit pocdopa B
PHEPreTHYECKOM OOMEHE.

BrmsiHue kanus Ha pu3nueckue cBOHCTBa
MPOTOIIIa3MBI, Ha (PEePMEHTHI
[YTJIEBOIOPOTHOTO OOMEHa, CHHTE3 OEJIKOB U
p-

IPoxtp kanmust B moAep>kaHul HOHHOTO
OayaHca B TKaHSX, B IIpOIeccax
camoperyysinun. PerynstopHas u
CTPYKTYypooOpa3zoBaTelbHas POJb KaIbIIHS.
'YuacTue B 00pa3oBaHUH KICTOYHOW CTCHKH,
MOJICpPKaHUU CTPYKTYPBI MEMOpaH 1
PETYJSIIKS MX IPOHUIIAEMOCTH. 3HAaUEHHUE
Marays B MeTaboIIn3Me pacTeHH.

Maruauii B coctaBe XJI0podhuiia, CX0ICTBO
XJIOpoHILIa U TEMOTIIO0ONHA KaK
CBUJIETEIHCTBO EIMHCTBA OPTaHUIECKOTO
MUpa.

Cepa ¥ ero OCHOBHBIE COETMHEHUS, UX POJIb
B CTPYKTYpPHOW OpPraHU3alluU KIETKH,
y9acTHe B OKHCITHTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMSIX
IMUKpPO3JIEMEHTBHI.

[IpencraBieHust O POIH MUKPOIJIEMEHTOB B
MeTabonu3Me pacteHuii. OcodeHHOCTH
MOCTYTUICHHUS] MUKPOAJIEMEHTOB B PACTCHHUSL.
CHHEpru3M U aHTarOHU3M

YCTaHOBKA MPUYHH MATOJOTHUSCKUX
COCTOSIHHI (TIpY HAJTUYHN ).
MccnenoBarenbekas pabora
«Ol11eHKa BIUSHUS Pa3IMIHBIX
PJIEMEHTOB Ha COCTOSIHUE PACTCHUM
(cocTaBJeHUE PA3ITUIHBIX
[TOIKOPMOK ).




PIEMEHTOB IUTAHUS PACTECHUI.
IPactuTensHasi IMarHOCTHKA W METOIbI
MICHTU(UKAIIMA HeO0CTaTKa/M30BITKA
PIEMEHTOB ITUTAHMUS.

Tema 4. Perynsitopsl pocTta
[pacTeHuii. 3amunTa pacTeHUN
(4 1)

[ToHsaTHE O pEryaaTopax pocta pacTEHUMN.
CTUMYJISTOPHI pOCTa

— ¢uTOoropMoHsI (ayKcuHBI, THOOEPEIIINHBI,
[MUTOKWHUHBI). IHTHOUTOPHI pocTa
[pacTeHUI:

pupoIHbIC (a0CIIU30Bast KMCIOTa U
HEKOTOpPbIE (PCHOJIBHBIC BEIIECTBA
(uxyMapoBasi, KOpUYHAs, CATUITUIOBAs
KHCJIOTHI).

CUHTETHYECKHE (MOP(haKTHHEI,
peTapaaHThl, Ae(OTHaHTbI, 1€CUKAHTBI,
repounupl). DUTOMOHUTOPUHT M OIICHKA
cocTosiHus pacteHnil. COBpeMeHHbIC
CIOCOOBI MOHHUTOPHHTA.
3aiuTa pacTeHUH OT BPEeIUTENIEi: OCHOBBI
oromMeToza.

IIpaxTrueckas padora
«D@UTOMOHUTOPUHT U OLIEHKA
COCTOSIHMSI pacTEHUH.
CoBpeMeHHBIE CTIOCOOBI
MOHUTOpUHIay. MccnenoBarenbckas
paboTa «Bnusuue
reTepoayKCcHuHa

Ha TIpOopacTaHue

(pocT Ha pa3HBIX CTAIUSAX,
B pa3HBIX YCIOBUSAX)  Pa3IMYHBIX
[pacTeHU.

[IpakTiueckas padora
«HCeKTapHuu: TIpaBUIia U yCIOBUS
pa3BeICHUS MOJIE3HBIX HACCKOMBIX).

Tema 5. Bonnas, mecuanas u
MOYBEHHAs KYJIbTYPBI, UX
[MPUMEHEHUE B BHIPAIUBAHUH
[pacTeHHI.

duzuomnorus pactenui (8 1)

BomHast, iecyanasi ¥ MOYBEHHAsS KYJIBTYPHI,
WX MPYMEHEHUE B BBHIPAIIMBAHUM PACTCHUI.
[TpoBeneHye BOABI B KOPHE U CTeOIe
[pacTeHUI.

[BOIHBII pexXUM pacTEHUM: CTPOEHUE
YCTBHIL: (DAKTOPHI, BIUSIONINE HA X
[PACKPBITHE U 3aKPBITHE. 3HAUEHUE
MEXaHU3Ma PETYILIITINI UCTIAPEHUS BIIaTH
[pacTeHueM.

DOTOCUHTE3 — YHUKAJIBHBIN IPOLECC
pactenmnii. TeMHOBas 1 cBeTOBas (has3wl
(oTocuHTe3a.

3HaueHre (POTOCUHTE3A IS HKUBBIX
opranu3MoB. DaKTOPHI POCTa PaCTEHUI:
BO3IMyX U adpanus. [logzeMHoe nbIxaHue
[PACTEHUI: COCTAaB MMOYBEHHOTO

BO3/yXa, ra3000MeH. ['a3000MeH

[IpakTiueckas padora
«KopHeBoe naBieHue.
[IpakTuueckas pabora
«[IpuroroBnenune npenapara ycTbuj
METOJIOM CJICTIKa».
HccnenoBarenbckue paboThl
«BausiHue ycnoBuil coaepkanus
[PACTeHHH Ha KOJHMYECTBO yCTHUID).
[pakTuueckas pabora
«DYHKIMOHAIBHAS JUarHOCTHKA
[pacTeHu# 10 aKTUBHOCTH
XJIOPOTIJIACTOBY.
WccnenoBarenbckas pabora
«Omnpenenenne xinopodmmia A u b,
OIICHKA




npy OecroYBeHHOM

BbIpalllMBaHWU.

(hOTOCHUHTETUUECKOH
AKTUBHOCTH PaCTEHUN U
(hakTOpOB, BIUSIONINX Ha
HEeey.

[IpakTuueckas pabora
«Anpanus, CO2 u O2.
JIpIxaHHEe pacTCHUI».
[IpakTuueckas pabora
«JlpIxaHue pacTeHH:
OIIEHKa HHTEHCUBHOCTH
NIBIXaHUSI PACTCHUN 1
MJI0I0BY.
HccnenoBarensckue
paboTsl «Brnusuue
crioco0a BeIpaIiBaHus
(cocTaBa MUTATENHEHOM
CMECH, CXEMBI BHECEHHS)
Ha POCT U Pa3BUTHSA

pa3JINYHBIX PACTCHUNY.

Tema 6.
KynsTypHBIE
[pacTeHHSI.
CoBpeMeHHbIE

ACTICKTHI CENICKIIHH
(20 4)

Kak uenoBek cTayl UCIIOJIb30BaTh
pactenus? CBsA3b pa3BUTHS
[IUBUJIN3AIMH YEJIOBEKA U
0JIOMAalTHUBAHUS PACTCHUM.
JloMecTruKanms.
IHacneacTBeHHOCTD U
M3MEHYHNBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
M3menunBocTh. Buanl
M3MEHYHUBOCTD.

["eH —MaTepuaabHbIi HOCUTEID
HACIICJICTBEHHOCTH 1
M3MEHYNBOCTH. HyKJIemHOBEIE
KUCITOTHI. JIokamm3amust
TEHETUIECKOTO MaTepraa B
KieTke. JleneHue KIeTok.

Permukanus JIHK. OcHoBHas

Tpanckpunuus. Tpancsus.
MyTanuuu.

DddexT OyThUTOUHOTO
TOPJIBIIIKA U TEHETHUECKOE
pasHooOpasue. Yto Takoe
reHOaHk? 3aueM COXpaHsITh
TEHETUYECKHE PECYPCHI

pacternii? OCHOBHBIE CTIOCOOBI

IMOrMa MOJIEKYJISIPHOI OHONOTHH.

Tuckyccus
«JlomecTukarus, Bce Jid
[PACTCHUS U )KUBOTHEIC,
KOTOPBIC KHUBYT PSJIOM C
YEIIOBEKOM UM
0JIOMAITHUBAIOTCS ?
MO>KHO JT CYUTATh
TapakaHa 0JIOMAITHEHHBIM
PKUBOTHBIM 7).
IIpaxTrueckas padora
«MoaudurKarmoHHas
M3MEHYUBOCTD (JIUCThS,
WUTOJIKH ¢ OJTHOTO
epeBa)y.

[IpakTiueckas padorta
«I'eH — HHCTpYKLUS 110
cOOpKe KIIeTKHU (Ha Oucepe
WJTH KOHCTPYKTOPE)».
[pakTuueckas pabora
«MyTanus Ha OyTepOpoie
(J1F0001 00BEKT U3
MpenbIIyIei padoThI, TIe
M3MEHEHUE HHCTPYKIIUU
MIPUBENET K N3MEHEHHIO
BHEITHETO BHJA

00BEKTa)».




COXpaHEHUS TEHETUIECKUX PECYPCOB
pacTeHui (ex situ u in situ).

3Hauenue padbot H.W. Basuiosa. 3akon
TOMOJIOTUYECKUX PSJIOB.

LleHTpBI TPOUCXOKACHUS KYIbTYpPHBIX
pactenuii H.W. BaBunosa u [1.M.
PKykoBckoro. OCHOBHBIE METO/IBI CENIEKITHH.
['u6puanzanust. @opmer or60pa. OCHOBHBIC
HATPaBIICHHS CEEKIINH: yITydllIeHIe
YPOXKaTHOCTH, YCTOMYHUBOCTH K
OMOTHYECKUM U a0MOTUYCCKUM (PaKTOpam.
EcTh 11 )u3Hb B IpoOupKe?
BrOTEeXHONIOrUs KyJIbTYpPHBIX PACTCHUM.
Kak yenoBek MoxeT MOAH(DUIIUPOBATH
pactenusa? [ eHeTHUECKOE peAaKTHPOBAHNE.
CoBpeMeHHBIE MTOIXO0/IbI U

IMOCTHKEHHUS TeHETHIECKOTO
[PEIAKTUPOBAHUSI PACTEHUM.

[pakTudeckas paboTa 1o rpynmnam
«OTKy/1a Ha HaIllUX CTOJaX
(hpYKTBI/OBOTIIH/3IaKI.
[pakTuueckas pabora
«BripammBaem ropox. Kax
MIPOBECTH CKPEIIMBAaHKUE Y TOPOXay.
HccnenoBaresbckas padoTa
«BpIpaluBanye pacTCHUN B
poOupKe» (MOKHO
BOCIIOJIB30BATHCS PE3yIbTaTaAMH
MpEABIIYIIX SKCIIEPUMEHTOB 110
COCTaBJICHUIO TUTATEIBHBIX
[pacTBOPOB ISl paCTEHUH ).
[IpakTiueckas padorta
«["eHOMHBIE HOKHUIIBI
(MOJeTpOBaHUE PAOOTHI CUCTEMBI
CRISP-Cas)».

Tema 7. PacturennsHast
poayKus (8 1)

HaazemHBIe 1 TOJ3€MHBIE OPTaHbl
pactenuii. [lober 1 BUIOM3MEHEHHBIN MOOET
pactennii. CriocoObl pa3MHOKEHHS
[pacTeHUM.

[lonsTHe O KayecTBE MPOAYKTOB ITUTAHUS.
[IpoGeMbl KOHKYPEHITNH OTEUYEeCTBEHHBIX
IMPOAYKTOB IMMUTaHWUA C UMIIOPTHBIMU.
JlorucTrka JOCTaBKH U CPELCTBA
COXpaHEHUS POTYKTOB ITUTAHMS.
IMUKpO3€eieHb: MOJIE3HOCTh U TEXHOJIOTHSL.
XuMHUYeCKHi aHaau3 MpoayKuuH. OCHOBBI
cnextpodoromerpun. [loTeHIIMOMETpHSL.
Xpomatorpadus.

[pakTuueckas pabora
«IIpenenpHO HOTTyCTUMBIC
kounentpanun (I11J1K) u metoast
KOHTPOJIsI 0€30MaCHOCTH
[PACTHTEIBHBIX TPOAYKTOB
[TATaHD.

HccnenoBarenbckas paboTa
«O11eHKa KauecTBa BBIPALLIEHHOM
MHKpPO3eJIEH» (JTH00 CBOS, JINOO U3
Mmarasuna). [Ipaktudeckas padorta
«MeToIbI OIICHKH KauecTBa
[PACTHTEIHHON MPOILYKITUH:
XpaHEHUE U COXPAHHOCTh
MUTATEIBHBIX BEIIECTBY (110
TOCTYITHOMY 000pYyIOBaHHIO).
MccnenoBarenbekas




pabota «Onpenenenue puramuna C
METOZI0M 00pPaTHOTO TUTPOBAHHUS B

IJI0/1aX Ha pa3HOM CpOKe (crmocooe)
XpaHEHHUS.

Monaynb «buotexHosorus» 7-8

KJacchl (68 JacoB)

TeMbl

OCHOBHOE co/iep)KaHue

JlesITenbHOCTh IKOJIbHUKOB

Tema 1. buotexnonorus (4 9)

[ToHsATHE OMOTEXHOIOTHH. 3a4eM YEeJIOBEKY
6I/IOTeXHOHOFI/II/I, B UEM HUX IMPEUMYILICCTBO
rnepea XuMM4€CKUM CUHTE30M. OcCHOBHBIE
01000BEKTHI OMOTEXHOJIOTHHU: TIPOMBIIIICHHBIC
MUKPOOPTaHU3MBI, KJIETKH W TKAaHH PACTCHUH,
PKUBOTHBIX M YEJIOBEKa, OMOKATATN3aTOPHI.
ChIpbe A1 OMOCHHTE3a U OlIEHKA €T
OMOJIOTUYECKON TICHHOCTH.

OCHOBHbBIE HCTOYHUKH YTIIEpOJIa, a30Ta,
(dochopa, mukpoasiemenToB. Hccnenosanue
HOBBIX HCTOYHHKOB CHIPhS (BKITIOUAsT BOITPOCHI
ero TpeIBapUTEILHON 00paboTKH), pa3paboTka
HOBBIX MMUTATCJIbHBIX CPEA, B TOM YHUCIIC
BKJTFOUAIOIINX OHOCTUMYJISITOPBI U IPYTHE
HIIEMEHTBI YITPABIICHUS ¥ ONTUMU3AIINN
MPOIIECCOB

OrocuHTe3a. METObI ONITUMH3AIIH
MUTATENBHBIX CPE/.

[IpakTrueckas padora
«IIprMeprl MpuMeHeHus
OHOJIOTHYECKNX OOBLEKTOB B
TBOCH JKU3HN.

Tema 2. Mukpoouonorus (12

4)

[TonoxeHre NPOKapruoOTOB B CUCTEME
oprannueckoro mupa. Ctpoenue
OaxTepuanbHO KiteTku. Kimaccudukarus
OakTepuil.

Mopdonorus 6akrepuii. [lpocTrie u cnoxxHbIE
METOJIBI OKpamBanus Oaktepuii. usnomorus
OakTepuii: MUTaHHE, IBIXaHUE, POCT U
pa3sMHO)KEHHE. 3HAKOMCTBO C IOMEHOM ApXeH
(3KCTpeMOPHUIBLHOCTS,

0OCOOCHHOCTH CTPOCHHS KIETKH).

[paktuka. JlaboparopHast
paboTa

«DUKCHpPOBaHHBIE TTPETIapaThl
Oaktepuii. Onpenenenne GopMsl
MPEIIOKEHHBIX KYJIbTYP
MHUKPOOPTraHU3MOB, UCTIONB3YSI
[IPOCTOM METOJI OKPACKUY.
JlaGoparopHast paboTta
«OmnpeneneHue Tumna




IMOJIOYHOKHUCIIOE U CHUPTOBOE
opoxenune. DoToTpodHBIC U
xeMoTpoHBIE OaKTepHH.
KuneTtnueckoe omrcaHue mporecca
[POCTa MUKPOOPTaHU3MOB.
OKCIIOHEHIIMANbHAS MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[laTorennsie OakTepun. YymHas
MajloyKa v 4YepHasi CMepTh,
0OTYyIIU3M, CTOJIOHSK, TYOCpKYJIe3.
McTopust 60ps0ObI €
0axkTepuanbHBIMU HH(EKIUSIMU.
Boiina 6ecCKOHEYHOCTH:
AHTHOMOTHKH MTPOTUB OAKTEPHIA.
MexaHN3MBI IEHCTBUM
AHTHOMOTHKOB. MeXKIIeTOUHAs
KOMMYHHKaLus OakTepuii. YyBcTBO
KBOpYyMa.

[Tpumenenue OakTepuit
uenoBekoM. Knunernueckoe
onucanue OMOCHUHTE3a IPOSYKTOB
MUKpoopranu3Mamu. bakrepuu,
KOTOpBIE MOTYT pa3JiaraThb
TUTACTHK.

MHUKpOOpraHU3MbI B
arpoOHMOTEXHOJIOTHUH.
MckyccTBeHHBIE acCOUUaN
[pacTeHUH ¢ MUKPOOPraHUu3MaMH

KJIETOYHOW CTEHKHU
METOJIOM OKPAaITBAHHS
o ['pamy» (mpu
HaJIUYUH PEaKTHBOB).
JlaGoparopHast paboTta
«IIpurotoBienue
MPYKA3HEHHBIX
MperapaToB
MOJIOYHOKHCITBIX
OaKTepuiiy.
JTaGoparopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpu».
JlaGoparopHast paborta
«Brlaenenue YynucTon
KYJTBTYpbI OaKTepUH.
Meron pa3BeleHUN.
MeToa HCTOILAOILETO
IITPUXA».
JlaGoparopHast paboTta
«Mopdonornueckas
XapaKTepHCTHKA
BBIJICJICHHON YHCTOMN
KYJIBTYpBbI:
XapaKTepUCTHKA
KoJoHUH, hopma
0akTepui, TUIT
KJICTOYHON CTEHKH».
JlaboparopHnas pabora
«CpaBHeHHE pocTa
MHUKPOOPTaHH3MOB Ha
qarike 6e3 u ¢
noGaBneHus
AHTHOUOTHUKOBY.
HccnenoBarenbckas
padota «Ilomck
MUKPOOPTaHH3MOB
00J1aat0 X
AHTarOHUCTUYECKOU
AKTHBHOCTBIO.
Vccnenoparenbckas
paboTa «Beinenenue
MOJIOYHOKHUCITBIX
OaxTepuii,
VICCIIeJIOBaHNE FIX




AKTUBHOCTH.
HccnenoBarenbckas paboTa
«Brimenenue 6akTepuii
MOJIE3HBIX JJISI PACTEHUIN.

Tema 3.
DyKapHOTHUECKUE
OpraHU3MEBI B
OHMOTEXHOIIOTUH
(TUTeCHEBBIE TPHOBI,
ITPOXOKH,

Bogopociun) (12 1)

[1necHeBbIe TPUOBI IPOTYIICHTHI
0MOJOTHMYECKU aKTHBHBIX BEUICCTB
OO0mas xapakTepuCTHKa JPOsKen
caxapomurieToB. Mcropus
MCTIOJIL30BaHUSA IPOXOKEN B
TPaIUIIHOHHON OMOTEXHOIOTHH.
TexHOMOTMY BUHOAEUS U
XJ1€00IeueHu,
CHIeTMaTN3NPOBAHHBIE PACHI
Imposokeit. Metabonnsm apoxokeit.
IPeakiiysi CIUPTOBOTO OPOIKEHUSI.
TTony4yeHre BTOPUYHBIX
MeTabO0JINTOB B JpoxiKkax. Jpoxxu
KaK MPOJIYIICHTHI OMOTOILIHB.
[TomyueHue 1eIeBbIX OCIKOB B
IMpoXKKaX.

(OcoOEHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKECHHS Y
IMpoXoKeH, 3HaUSHUE H3YUCHUS
MUTO3a U IIUTOKWHE3A JIIIS
ONTUMHU3AIIUH TIPOIIECCOB
KYJIBTUBUPOBAHUS APOKKEBBIX
[ITaMMOB, IOHIMAaHUS TIPUIHH
MAaTOTeHHOCTH JPOXIKEH 1 TpHOOB,
moKrcKa MUIICHEH (hYHTHUIMIOB U
[pa3pabOTKK HOBBIX JIEKAPCTBEHHBIX
MpenapaToB.

IBogopociu — nepcreKTUBHbIN
0OBEKT JIJIs1 IIPOU3BOJICTBA OelKa U
yraeBooB. bruoTexHomorndeckue
METOJIbI OYMCTKH TBEPABIX,
PKUIKAX OTXOJIOB M Ta3000pa3HBIX
0TX0J0B MPON3BOACTB. CTOUHBIC
BOBI. CXEMBI OUHUCTKH.
broduIbTpEI, a3POTEHKH,
METaHTEHKH, OKCHUTEHKH.
IAKTUBHBIN M1 ¥ BXOJISIINE B HETO
MUKpPOOpraHu3Mbl. Vcronb30Banue

BOJIOPOCIIEN B OUUCTKE CTOUYHBIX

BOJI.

JlabopaTopHas pabora
«[lomcuet kneTok
NposOKed B KaMepe
["opsieBay.
JlabopaTopHas padora
«OOHapyxeHne
MPOAYKTOB CITUPTOBOTO
OpOKEHUS: ITUIIOBOTO
CIMPTa U YTIEKUCIOTO
razay.

JlabopaTopHas pabora
«Habmronenue
[PA3MHOKEHHS
NPO3OKEBBIX KIIETOK.
[MpakTudeckas pabora
«ITomyueHue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaKTepuii».
[IpakTrueckas padora
«OCHOBHBIE BHIBI KBaca
1 MX XapaKTePUCTHKA
«JIpoxoxu u
MOJIOYHOKHCITBIE
OakTepuu,
MpUMEHSIEMBIE JUTS
MPOM3BOJICTBA KBACAY.
[IpaxTrueckas padbora
«CpaBHUTENbHBIN
AHAITN3 Pa3BUTHS
IPOXOKEH B a3pOOHBIX U
AHAPPOOHBIX
[YCITOBHSIXY.
[IpakTrueckas padora
«MeTobl OLIEHKU
CBOICTB
XJ1eO0TeKapHBIX
TTPOIKEH.

OcobeHHocTH

MPUMCHCHUA




MPECCOBAHHLIX, CYNICHBIX 1
WHCTAHTHBIX JIPOXOKEN.
MccnenoBarenbekast padora
«BrusiHIe PU3UKO-XUMHYECKHX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTHIECKOH
MpoayKuuu (KBac, Keup, ChIp,
XJIeO 1 Jp.)».
HccnenoBarenbckas padboTa
«Brusiane QU3NKO-XUMHYECKIX
(hakTOPOB HA POCT BOJOPOCIH
(Chlorella

vulgaris)».

Tema 4. HacnenctBeHHas
mHpopMarys (8 1)

IHacneacTBEHHOCTh M H3MEHYUBOCTD —
OCHOBHBEIC CBOﬁCTBa JKHUBBIX OpI‘aHI/ISMOB.
M3MeHYnBOCTh. BUIBI N3MEHYHUBOCT.

['en —maTepuaibHbIN HOCUTENh
HACJIEACTBEHHOCTH U H3MEHUHMBOCTH.
IHyknenHoBbie KUCIOTHL. JIoKanu3aus
TEHEeTHYEeCKOro MaTepuana B kieTke. JleneHue
KJIETOK.

Permukamus JIHK. OcHoBHas morma
MOJIEKYJIIpHOH Ouonorun. TpaHcKpuIIus.
Tpancasuus.

MyTauuu.

[IpaxTrueckas padora
«MonuduxanroHHast
M3MEHYHUBOCTD (JIUCThSI, UTOJIKH C
0JTHOTO JepeBa)».
[MpakTudeckas padbora

«['en — uHCTpYKIMS 10 cOOpKe
KIIETKY (Ha Omucepe nin
KOHCTPYKTOPE)».

[MpakTuaeckas pabora
«MyTanus Ha OyTepopoe
(J1F000% O0BEKT U3 MIPEABIAYIIEH
PaboTHI, IIec U3MEHEHUE
MHCTPYKIUH TPUBEJICT K
M3MEHEHMIO BHEITHETO BHIa
00BEKTA)».

Tema 5.
Bupycomnorus (6 4)

[TonoxeHue BUPYCOB B CUCTEME
oprannueckoro mupa. CTpykrypa u
XUMHIYECKUH COCTaB BUPYCOB.
Knaccugukanms BupycoB. Penpomykius
BUPYCOB. Bupycsl - Bo30yanTenu
MH(PEKIIMOHHBIX O0ose3Hei. OHKOBUPYCHI.
bakTeprodaru: cTpoeHue,

[IpocMOTp TOKYyMEHTAIBHOIO
¢duEMa 0 BUpycax.
[IpaxTHueckas padora.
«MeToa pa3BeeHUI.
[MpakTuueckas padora.
«TurpoBanue
OakTeprodarosy.




CBOICTBa, IpUMEHEHHE. buonornyeckue
METO/IbI OOPHOBI C BUPYCaMHU.

Tewma 6. 'ennas nmxeHepus u
orotexHosoru (8 1)

OCHOBBI TeHHOW HHXKeHepHuH. Bekropa.
Crenuduueckue GpepMeHTs OaKTepHii.
IBOTEXHOIOTUY MPOTYKITHH OEIIKOB B
OakTepraNbHBIX KyJIbTypax. JlocTmkeHus
TCHHON MHXCHEPUHU U OMOTEXHOJIOTHH.
CRISPR/Cas — cuctema aganTuBHOTO
MMMyHHTeTa OakTepuit u apxeit. [ MO.
MeTtoasr momyuerus [ MO.

[MpakTudeckas padbora
«OHIOHYKJI€a3bl PECTPUKIIIH
(paboTa ¢ HyKJICOTHTHBIMU
MOCJIeI0BATEIBHOCTSIMU Ha
Oymare)».

[IpakTudeckas pabora
«["eHHBIE HOKHHMIIBI -
CRISPR/Cas (MonenupoBaHue
Ha Oymare)y.
Urpa-nuckyceust:

«BpIUrpail rpaHT Ha CO3/1aHUE
I™MO».

Tema 7. BUOTEXHOJIOTUH B
PKUBOTHOBOJICTBE (8 1)

/TomecTHKaIuss OCHOBHBIX IOMAIITHUX
PKUBOTHBIX; COBPEMEHHBIE IKCIIEPUMEHTHI 10
IMOMECTHKAITUH JKHBOTHBIX (JINCHUIIA, HOPKA U
ITp. — 9KCIIEPUMEHTHI HAYYHOH IIIKOJIBI
akanemuka bensesa).

COBpEMEHHBIE METOJBI B )KHUBOTHOBO/JICTBE:
TpaHCIIAHTAIUS SMOPHOHOB, XMMEPHBIE
PKUBOTHBIC, KIIOHUPOBAHUE.

OcHOBHBIE 0OJIE3HU )KUBOTHBIX U POJIH
[MaTOr€HHBIX MUKPOOPIaHU3MOB U Mapa3UTOB B
[pa3BUTUH 3a00JIEBaHUH TOMAITHUX KUBOTHBIX
1 OCHOBHBIX Mepax 00pbOBI C HUMU; POJIb
MOJIE3HBIX MUKPOCUMONOHTOB B OPTaHU3ME
PKUBOTHBIX. [oJiokuTEIBHOE U TTOO0YHOE
(oTpunaTenbHOE) BO3ACHCTBIHM aHTUOMOTHKOB
Ha OpPraHu3M B XO/JI€ JICUCHUS KUBOTHBIX; €N
Y 3a]1a41

BeTepuHapuu. BHOTEXHOIOTHs KOPMOBBIX
MpenaparTos.

Jluckyccus

«/lomecTukanus, Bce nu
[PACTEeHUS M JKHBOTHEIE, KOTOPBIE
PKUBYT PSIOM C Y€JIOBEKOM UM
0JIOMAIITHUBAIOTCS ?

MO>KHO JIM CYUTATh TapakaHa
0JIOMAIITHEHHBIM KUBOTHBIM?».
[MpakTudeckas pabora
«MeTouKa KIOHUPOBAHUS
(MomeMpoBaHUe Ha OyMmare).
[MpakTudeckas pabora
«CocraBieHre pallioHa MTUTaHUS
PKUBOTHOTO, PACYET PacX0/I0B Ha
COZIEpIKAHHEY.
HccnenoBarenbckas padboTa
«O11eHKa KauyecTBa MOJIOYHOM
MIPOIYKIITHI.

Tema 8.
IbroTEeXHOI0rUN B
[PaCTEHUEBOACTBE

OCHOBHBIE METO/IbI CEJICKIINH.
['uopuanzanust. @opmer or60pa. OCHOBHBIC
HalpaBJICHHUS

[IpaxTrueckas pabora
«BrIpamuBaem ropox. Kax
[POBECTH




(10 1)

CeJIEKIIMU: yITyUllleHne
YPOXKAHHOCTH, yCTOWYUBOCTH K
OMOTHYECKUM U a0MOTHYECKIM
(akTopam.

(OCHOBHBIE MTOAXO/IBI CEJIEKIINU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pactenuii, ['mOpunn3amnus,
OTHaNeHHAs THOPUAN3AITHS,
MCKYCCTBEHHBIH 0TOOp, reTepo3uc,
rTpaHchopmanus, MyTareHes,
FEeHETHYECKOE PEIAKTUPOBAHUE).
Wcropus cenexuuu B Poccuu u
MUpE, UCTOPHS Pa3BUTHS
BaXHEHUIITUX COPTOB KYJIBTYPHBIX
[pacTeHUM.

Kak uenoBek MOXeT
MOAU(PHUITIPOBATH PACTCHHS?
I'eHHast MH)KEHEpUs pacTeHuii: Yto
TaKoe reHeTHYeCcKash HHKeHepHs
pactenuil. TpaHCreHHbIE pacTEHHUS.
Mertonap! morydaenus. O6pa3zoBaHue
OILyXOJIEH y pacTeHUM.
IArpoOakTepraIbHas
rpaHcopmarus: Ti-maa3Musl.
[ensr T-JITHK. MonekynsipHo-
TEHETUYECKUE MEXaHU3MBI
rTpaHcopmanmu. [ eHeTnaeckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOMABI U TOCTHXKECHHUS
TEHETUYECKOTO PEeIaKTHPOBAHUS
[pacTeHU.

EcTh 11 )Xu3HB B ipoOupKe?
IBHOTEXHOIOTHS KyJIETYPHBIX

[pacTEeHHIl.

CKpEIIUBAHUE Y
ropoxay.
[IpaxTrueckas paboTa
«["eHOMHBIE HOKHUIIBI
(MoneTMpoBaHue
[PabOThI CUCTEMBI
CRISP-Cas).
Hccnenoparenbckas
pabota «BripamuBanue
[pacTeHUi B IPOOUPKE»
(MOXHO
BOCIIOJIb30BATHCS
[pe3yJIbTaTaMH

MTPE BTy X
PKCTIEPUMEHTOB TI0
COCTaBIICHHIO
MUTATELHBIX
[PACTBOPOB ISt

[pacTeHui).

Moaynb «MonekyspHble OCHO

BBI (hr3roI0TuH U hapmakoorum» 9 kimace (68 1acoB)

Tembl

OCHOBHOE cofiep)KaHue

He}lTCHLHOCTB IIKOJBbHUKOB

Tema 1. dusnoornyeckas
xumust (20 )

Beenenue. buoreHuoie 371€MEHTHI:
opranorensl: O, C, N, H. AktuBHbBIE POpPMBI
KUCJIOpOJa, UX MOJTyYeHHEe, HeUTpanu3aius.
MaKpOaJIEMEHTBI: IIPOLEHT

VccnenoBarenbckas padora
«KonnyecTBeHHAs OI[CHKA
COJICPIKAHUS
MHUKPOS3JIEMCHTOB UJIN




CO/IepKaHMs B OpPTaHU3Me, BBIIOTHIEMAs
(yHKIHSI, COJlep)KaHUE B MTPOJAYKTAX MUTAHUS.
Ca2+ - cBs3BIBAIOIIHE OCIKH, TCTIOHUPOBAHKE
KaJIBIMS, PETYJISAIUS YPOBHS KaJIbIHsl B
OpraHu3Me: TOpMOHBI Iouek. Mg — cTpoeHue
XJIOpoGUIIIa, €r0 aKTUBAIHS COITHEYHON
PHEpruen.

IMHUKPO3JIEMEHTBI: B KAKMX MOJICKYJIaX
coJleprKaTcs, BEITIOTHsIeMast (DyHKITHS,
coJlep>KaHHe B MPOAYKTaX MATAHMS.
[TocnencTBus nepea03upOBKH
MUKpodieMeHTamMu. Fe — ycBanBaeMble THIIBI
COeJIMHEHUM kele3a. [ eMOonpoTenHblI,
TEeMOITMaHUH, IUTOXPOMBL. Cu — YCBOCHHE H
TPAHCIIOPT MEJIU.

benku, cogepxamue meas. [laTonorndeckue
cuHIpoMbl MeHKe U BunbcoHa, CBA3aHHbBIE C
MeTa0O0JIM3MOM METH.

Toxcuunble neMenThl [lepuoanueckoit
CHCTEMBI IS opraHu3Ma. BrimsiHue HegocraTka
MaKpO ¥ MHKPODRJIEMEHTOB Ha KUBBIC
OpraHU3MEI.

DKupsl. 3aboneBaHus YeIoBeKa, CBA3aHHBIE C
HapYIICHUSIMH JKHPOBOTO OOMEHa.
JucnunuaemMun.

YrneBobl. 3a00eBaHMs YSIIOBEKA, CBSI3aHHbBIE
C HapyIIEHUSIMH YTIEBOTHOTO 0OMEHa.
CaxapHblii qua0erT.

benku. CtpoeHue. 3a00neBaHMs YEIIOBEKA,
CBSI3aHHBIEC C HAPYIICHUSIMH OSIKOBOTO
obmena. OyHKIMN 6eKoB. DEPMEHTEHL.
MexanunsMm aerictusa. Kimaccel
(hepMEHTATHBHBIX PEAKITHIA.

[KodepmeHTEI.

IBuTaMUHBI )KHUPOPACTBOPUMBIE,
BogopacTBopuMble. [IpeBpartenue

BUTAMUHOB B MTUIIIEBBIX
[TPOIYKTAX».

IIpakTryeckoe 3aHsATHE
«KagecTBeHHBIC peakiluy Ha
OpPraHUYECKHE MOJICKYJIBI,
[IpakTryeckoe 3aHATHE
«JIeHaTypaLus OCJIKOB
[MpakTrueckoe 3aHATHE
«3yueHne akTHBHOCTH
AMILIA3ED.

[MpakTryecKoe 3aHATHE
«/Inamms (kiaerouka Tpayoe)».




BUTAMUHOB B aKTHBHBIE ()OPMBI KOPEPMEHTOB.
IABUTaMUHO3bL. OCHOBHBIE THIIBI
METa0OTMICCKUX PEAKITHM.
buosneprernyeckue mporecchl. [mkomnus.
ukn Kpebca. Llens nepeHoca 31eKTPOHOB.
OxkucieHne XupHBIX kucioT. Katabommsm
AMUHOKHCIOT. I JIIOKOHEOT eHE3.

CHHTE3 yIJIeBOIOB, OCIIKOB, JKUPOB.
MeTabonuTuieckue 3a00JIeBaHMs.
[IpakTHdeckoe 3aHIATHE: «pEIICHUE 3a/1a4 Ha
bHepreTrueckuii oomen» Kierka. [loustue
MeMmOpanbl. DyHKIUN MeMOpaH. Bunsl
TPAHCIIOPTA B KJIETKY.

MemOpaHHBIC OpraHOH B, 3a00IeBaAHMUS
CBSI3aHHBIC C HApyIICHUEM PabOThI
MeMOpaHHBIX OpraHelul, 00JIe3HH HAKOTUICHUS.
THIBI KOHTAKTOB MEXKIY KIeTKaMH. 3HaUeHHE
MEXKKJICTOUHOM KOMMYHUKAIIUH JIJIS 37I0POBbS
OpraHmu3ma.

Anpo. YpoBHU YyITaKOBKU XpOMaTHHA.
XpomocomubIe Tepputopun. HememOpanHubie
OpTaHOUJIbI.

Tema 2. MosnexysipHas
ounonorus (20 1)

(OCHOBHBIE BEXHU Pa3BUTHS MOJEKYIISPHOIH
ouonorun. HykiemHOBBIE KACTIOTHI.
(OCHOBHBIE IPUHIIMIIBI CTPOEHUs. MaTpu4HbIe
cUHTE3bl. Peruukarus

— OCHOBA KJIETOYHOTO AeneHus. [IpuHumnst
permkanuu. Myranuu. Yto BbI3bIBAaET
m3menenus B crpoeHuu JHK. ITpunnumnet
pernapauuu. TpaHCKPUTIIUA.

["enernueckmii ko, Tpaucsamusa. Opranuzanus
reHoMa BUpycoB [IpoTHBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JEHCTBUSL.

Oprasu3aiys reHoMa OaKTepHii

[IpaxTrueckas pabora
«Brinenenue JIHK u3 Gananay.
[IpakTuueckas pabora
«Mogens [JHK- opuramm».
[MpakTudeckas pabora
«OrnpeneneHne KayecTBa
npenaparoB JJHK ¢ nomomnisio
criekTpodoToMeTpHm» (TIpH
HaITMYUH 000PyA0BaHUA).
[IpakTuueckas pabora
«PermkaTiBHas MamuHa (UTpa-




IAHTUOAKTEpUAIILHBIC TIPETIaPATHI.
Oprasu3zanus reHoMa 3yKapHoT
['eHOMHOE pelaKTHPOBAHUE.

IEMOHCTpALH )».
[IpaxTrueckas padbora
«[1LP (Monennb
aMIUTM(PUKALKs Ha
Oymare)».
[IpakTrueckas padora
«Cuta mpoMoTopay.
[IpakTrueckas padora
«PemieHue 3ana4y Ha
TEHETUYECKUN KOJI».
[Mpaktuaeckas pabora
«DoNTUHT OEITKOBY.
Hccnenoparenbekas
pabora
«Pacripoctpanenue
AHTHOMOTHKOPE3UCTEHT
HEIX OaKTepuii.
[MpakTuueckas pabora
«Pabora B
COBPEMEHHBIX
TCHETUYECKHX 0a3ax
nanHbIX. [IpoBenenue
In silico ananm3a

MOCJIeI0BaTEIbHOCTEN
TEHOBY.
Tema 3. [Tonarue o nekapcrax. [I[puHIUIIBI MccnenoBaTenbckas
DapMaKoIoTHs MOIX0/1a K TIOMCKY HOBBIX paboTa « IKCIIepUMEHTa
(28 u) IIEKapCTBEHHBIX CPEICTB. 10 OIIPEACIICHUIO

CKpUHUHT U €T0 METOIBL.

[Tytu BBeneHus JIC.
DapMaKOKHHETHKA JIEKAPCTBEHHBIX
BeriecTB. BeacbiBanue
(abcopOuust) ekapcTB. OCHOBHBIE
MeXaHH3MbI BCACHIBAHHS.
TpaHCIIOPT JIEKAPCTBEHHBIX
BeIecTB. | eHbI 1 OeJIKU TIEPBOM
(a3l ouorpanchopmaruu. [yTu
BBIBEICHUS JICKAPCTB U3
opraHu3Ma. DKCKPEIUs U
piuMuHaIys. ['eHbI 1 OelKK
BTOpO# (ha3el OnoTpaHCcHopMaIIUY.
DapmakoarHaMuKa. ['1aBHOE U
moOoYHOE, pe30pOTUBHOE U

MECTHOE, TIPSIMOE, HETIPSIMOE U

pedIeKTOpHOE TEHCTBHE.

TOKCHYHOCTH BECIIIECTB
Ha apTEMUIATXY.
[IpaxTHueckas padora
«Kapra sxcrpeccun
noaMUHOBBIX U
CEepOTOHMHOBBIX
[PEIIETITOPOB B MO3TE
MBIIIICH)) .
MccnenoBarenbekas
pabora
«IToBegeHUECKHE TECTHI
Ha prIOKax Danio rario.
CBeTo-TeMHas
Kamepay.
MccrnegoBaTenbcKas

paboTa

«[loBenmeHuecKkre TECTHI




Buapl B3aumoieicTBUA JeKapcTB. CHHEPTU3M
W aHTaroHW3M IIPA COBMECTHOM JE€MCTBUU
ITEKapCTBEHHBIX BELECTB, UX PA3HOBUIHOCTU
TpaHcMeMOpaHHBIH CUTHAJIMHT.

MOHHBIE KaHAJIbI, KATATUTHYECKHE U
conpsokeHHbie ¢ G-OenkaMu;
BHYTPUKIIETOUHBIE: IUTOILIA3MATHYECKHE U
saepHble. MeXaHU3MBl JTUTaHI-PELENTOPHOTO
B3auMozencTBHsL. CelleKTUBHOCTD
(M30MpaTeNbHOCTD) IEHCTBUSA, CBA3h
«XUMHYECKasl CTPYKTypa —
(hapmakoj0oruyeckas akTHBHOCTb BEILIECTBY
DapMaKoJIOTHYECKON MOYJISIITUN
CHHANTHYECKON XOJIMHEPTHUECKOHN Iepeaayu.
MonexkynapHbIM MEXaHU3M IEHCTBUA U
(hapMaKoJIOTHIecKe cBoicTBa M-
XOJIMHOOJIOKATOPOB, TAHTITHOOIOKATOPOB U
KypapenoJoOHbIX CPENCTB.
Dapmaxonornueckas perysuus akTHBHOCTU
aJpeHepruuecKoro CHHarca.
IAIPEHOMHMETHKH, aIpeHOOIOKATOPEL,
CUMIIATOIUTHKH.

MoumnekynspHas papMaKoIOTHs
AHTHAIJICPTUYECKUX CpeAcTB. [ mcTaMMHOBEIE
[PELIENTOPBI: TUIIBL, MOJIEKYJISIpHAS
OpraHu3anysl.

Ctabunu3aTopsl MeMOpaH TyYHBIX KIETOK:
MOJICKYJISIPHBII MEXaHU3M JeHCTBUS,
0COOEHHOCTH KIMHUYECKOI'O IPUMEHEHHS,
TOYKH TPHIIOKECHHUS IEHCTBUSI HHTHOUTOPOB
NMUMAAHBIX MEJUATOPOB.

MexaHu3M JEHCTBUS U IPUMEHEHHE
[penapaToB, CTUMYJIUPYIOIUX IPOLECCHI
nMMyHuTeTa. DapmMakoorudeckas

THIIBI KJIETOUHBIX peenTopoB. MeMOpaHHbIE:

Ha prIOKax Danio rario.
OTKpBITOE TIOJIE.
MccnenoBarenbekast padora
«IloBeneHueckne TeCThl Ha
pbIOKax Danio rario. CraiiHoe
noseneHuey. [IpakTuyeckas
pabora

«BnusHue axpeHannHa Ha
CepACUYHbIE COKpAILICHHS
(TIporpaMMHOE 00eCIICUCHHE )».
[MpakTudeckas pabora
«['mcTonornyeckre npenaparsl
NMMYHHOH CUCTEMBD».
[MpakTudeckas pabora
«['mcTonornyeckue npenaparsl
HEPBHOW CHCTEMBI».




XapaKTepUCTUKA HHTEPICUKUHOB: TIOJIyUYeHHE,
MEXaHU3M JeHCTBUS, NpuMeHeHne. OCHOBBI
MaTO(U3HOIOTHH OCTPO(a30BOTO OTBETA,
MeauaLys BOCIIAJICHUS.

MonexyJIIpHBI MEXaHU3M
MPOTHBOBOCTIAINTENLHOTO JIEHCTBHS
TITFOKOKOPTHKOCTEPONIOB, HECTEPOHUIHBIX
MPOTHUBOBOCIIAJIIMTCIIbHBIX CPCACTB. Ilonsarue o
HapKO3€ W HAPKO3HBIX Mpemnaparax. KieTouHsbit
1 HEpBHBIM HAPKO3.

DapMakosornyecKasi XxapakTepuCcTHKa
OTAEIBHBIX TPy HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh ACHCTBUS Ha
[EHTPAIBbHYIO CHCTEMY.

dusnonoruueckuii con; ¢assl cHa. Buasl
HapymieHui cHa [loHaTHe 0 MeTMKaMeHTO3HOM
CHE ¥ CHOTBOPHBIX TIperapaTax (THITHOTHUKAX ).
MonexynsipHble aClIEKThI HOLUULIETIU Y.
OnuaTtHble peuenTopbl, UX TUIIBL.
DHKe(haTUHBI 1 YHAOPGUHEI - SHAOTCHHBIC
VIMTaH/Ibl OITMATHBIX PEUCIITOPOB.
IAHTUIICUXOTUYECKOE ACHCTBHE, BIUSIHUEC HA
(hYHKIIHIO SKCTPAIUPaAMHTHOW CUCTEMEI,
PMOIIMOHATEHYTO c(pepy, pBOTHBIN IEHTD,
apTepUalIbHOE AaBJIEHHUE, IEHTP
TEPMOPETYJISLIUU.

MonekysapHble MEXaHU3MbI 1eUCTBUSA
HeﬁpOHeHTI/IKOB, BJINSAHUEC HA )Z[O(baMI/IHOBI)Ie,
CEPOTOHMHOBBIE, aJJPEHO- U THCTAMUHOBBIE
[PEIETITOPHI, UX JeCTBHE Ha KIETOYHBIC
MeM6paHI)I, Ha JICMIOHUPOBAHUEC TKAHEBBIX
MOHOaAMHHOB.

[loTeHInan-3aBUCUMbIC HATPUEBBIC




KaHaJIbl KaK MUIIICHU I[GﬁCTBI/IH MECTHBIX
aHecTeTUKOB. CriocoOBI I/IHFI/I6I/IpOBaHI/ISI
MMOTCHIHAJI- 3aBUCUMBIX HATPHUEBBIX KaHAJIOB
MCECCTHBIMHU aHCCTCTUKAMH.

Moy «MonekyJspHble OCHO

BBI ceNIeKITnm» 9 kiacc (68 Jacon)

TeMbl

OCHOBHOE co/iep)KaHue

JlesITenbHOCTh IKOJIbHUKOB

Tema 1. Monekymnspaas
ononorus (20 1)

(OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON
omonornu. HykienHOBBIE KHCIOTHI.
(OCHOBHBIE IPUHIIMIIBI CTPOEHUs. MaTprudHbIe
cUHTE3Bl. Permukanus

— OCHOBA KJIETOYHOTO AeneHus. [IpruHImns!
permkanuu. Myranuu. YTo BbI3BIBAaET
n3MeHeHus B crpoenun JJHK. Ipuniunst
penapauuu. Tpanckpunuus. ['eHeTHuecKuit
Koa. OpraHu3aiysi TeHoMa BUPYCOB
IIpoTHBOBHUpYCHBIE CPENICTBA, MEXAHU3MBI UX
ineiictBusl. Opranu3anus renoMa OakTepuit
IAHTHOAaKTEepHAaIbHbIEC IPEnapaThl.
Oprasu3zaiys reHoMa 3ykapuoT [ eHoMHoe
[pEIaKTHPOBaHUE.

[IpakTuueckas pabora
«Brinenenue JIHK u3 6ananay.
[MpakTudeckas pabora
«Mopens JIHK- opuramm».
[IpaxTrueckas pabora
«OrnpeneneHne KayecTna
npenaparoB JIHK ¢ nomomsro
CHEKTPOPOTOMETPHUI» (TIPH
HaTMYUH 000PyZOBaHUA).
[MpakTuueckas pabora
«PernkaTiBHas MamHa (Urpa-
nemoHcTparys)». IlpakTiuueckast
paboTa

TP (Monens ammumpukanus
Ha Oymare)».

[Mpaktudeckas pabora

«Cuiia mpomMoTopay.
[IpakTuueckas pabora
«Pemenne 3amaq Ha
T€HETUYECKUI KOJ.
TpancasIuus».

[IpaxTrueckas padora
«DonauHr OEIKOBY.
VccnenoBarenbckas paboTa
«Pacnpoctpanenue
AHTHOMOTUKOPE3UCTEHT HBIX
OakTepuiiy.

[IpakTuueckas pabora




«PaboTa B OBpeMeHHBIX
TeHETUYECKUX 0a3ax JaHHBIX.
[Iposenenwne In silico ananmza
MocIeq0BaTENbHOCTEN
TCHOBY.

Tewma 2.
MoumnexynsapHbie
OCHOBBI T€HETHKH
(20 )

[Ipenmer renetuxu. KpaTtkas
MCTOPHS pa3BUTHUS NPEACTABICHHUS
0 HACIIEACTBEHHOCTH.

OT reHa K OpuU3HaKy: Kak
[packpacuTh KoTa. YTo Takoe
npu3Hak? IIyTe oT resa 1o
npu3Haka. MyTanuu. AJuieny.
['eTepOo3UroThl U TOMO3UTOTHI.
/loMHHaHTHBIE U PELIECCUBHBIC
AIIIeINH.

['eHBI CTPOST OpraHU3M.
IBxiroueHue U BBIKITIOUEHUE
Oonbmioro Habopa reHos. Kax
KJIETKU [IOHUMAIOT, KaKHE [eHbI
ITOJKHBI pa0OTaTh.

JluckpeTHOE Hacle0BaHUE
MPU3HAKOB. 3aKOHBI MeHaens:
OJIMH I'€H - OMH Npu3HaK. Cxema
CKpEeLIMBaHUs. 3aKOH
earHO00pa3us THOPUAOB IEPBOTO
MOKOJICHUSI. 3aKOH PaCLICILICHUS
MPU3HAaKa BO BTOPOM MTOKOJICHHH.
3axoHbI MeHems: HECKOIBKO
TE€HOB - HECKOJIBKO MTPU3HAKOB.
/TuruOpuHOe CKpelBaHue.
[HezaBucumMoe pacxoxxaeHue
xpomocoMm. ClierieHHOe
HacJleZIOBaHHE.

BzaumojeiicTBre TeHOB.
ATUIETPHOE U HEANJIENIbHOE.
Omnpenenenue nona. [lonoseie
XpoMocoMbl. CaMITbl 1 CAMKH.
BiustavIe PaKkTOpOB OKpYIKarOIIeH
cpenibl. XpOMOCOMHOE
onpezaenenue noiua. [logoseie
xpomocomsbl. [Ipobnema
ITOTIOJTHUTENBHON X-XpPOMOCOMBI Y

PKCHIIIMH. TpeXHBCTHBIe KOIIIKH.

Ponesas urpa
CAlmenm.
ccnenoBarennCKuit
pOEeKT MyTareHHbIe
(haKTOPEL.

PoneBas urpa «Cyzapba
KJIETKI. | eHbI-
[IEPEKIII0YATENH.
[IpaxkTHueckoe 3agaHue
CAJTOPUTMBI 115
KJIETOK».
[TpakTrueckoe 3agaHue
«EnuHooOpasue
[EPBOT0 OKOJICHUS».
IIpakTrueckoe 3agaHue
«Paciermienue Bo
BTOPOM ITOKOJICHUU.
ccnenoBarenCKuit
MPOEKT «3aKoHHI .
MeHnens B
SKCIIEPUMEHTE.
[IpakTHyeckoe 3agaHue
«Pemierka [lenneray.
[IpaxkTHueckoe 3agaHue
«Hacnenosanue,
CIIETJIEHHOE C ITOJIOM).
[IpakTHueckoe 3aHsATHE
«BzanmoneincTeus
reHOB (MOJIeTMpOBaHUE
CHHTE3a U TPaHCIOopTa

MMUTMEHTA B KJIETKY)».




Tema 3. MonekynspHble ['eHbI B MOMYJISALUAX: BEIUKOE PABHOBECHUE. IIpakTrueckoe 3agaHue

OCHOBBI CeJIeKITnH (28 1) [Tomynauus. YacTOThl BCTpEYaeMOCTH «YacToThI ajieleii, TeHOTUIIOB 1
MpU3HAKa U ajijiensi. YpaBHeHHe Xapau- (heHOTHTIOBY.
Baitn6epra. [lomynsimmn MEHSIOTCS: HccrenoBarenbCKuid MPOEKT
YHCICHHOCTh, MUTPAIUS B BEIOOD Cympyra. «AHaIU3 reHETUYCCKON

DaKxTOpBI, KOTOPHIE BRIBOIAT MOMYIISAIUIO U3 [CTPYKTYPHI MOMYJAINH (Ha
paBHOBecus Xapau- BaiinOepra. UncneHHOCTh [OCHOBE 3aKOHA XapIu-

romnyJisinuu. Posiesast urpa Baiinbepra)».

«Oddext ocnoBarensy. perid reHoB. PoneBas urpa «3¢dext
MyTtanuu. HeciyualiHoe CKpelrBaHue. OYTBUIOYHOT'O TOPJIBITITKAY.
3omsanus. Ponesas urpa

[Momynsiiuy MEHSIFOTCSI: €CTECTBEHHEBIN 0TOO0p. |«EcTecTBeHHBINH 0TOODY.
MexaHu3M JIeHCTBUS eCTECTBEHHOTO oTOOpa.  [MccnemoBarenbckue paboThI

JIBrokymmii oT60p. «MoaudukanuoHHast
MoaudukannoHHasi U3MEHUYNBOCTb. M3MEHUYUBOCThH pAaCTEHUN B
CraTucTHYecKre 0COOCHHOCTH mpenenax Balero Mecra
MOIM(PUKALMOHHON U3MEHYNBOCTH. PKUTEJIBCTBAY.

HacnenoBanue KONMYECTBEHHBIX MPU3HAKOB.  [[IpakTHdeckoe 3aqanne
KonnuectBennsie npusHaku. Cpenopas «ArpoHoMbI». [IpakTnueckoe
M3MEHYHUBOCTE Tpu3Haka. Kosddumment 3amaHne

HaclieyeMocTy pr3Haka. OTBeT Ha oTO0p. |« 'oMosorudeckue psibl
[Tonck TeHOB KOJIMYECTBEHHBIX TPU3HAKOB. HaCIIeICTBEHHON

OnHOHYKIICOTHAHBIE BapuaHThl TeHoB. JIHK-  [u3MeHunBOCTIY.
uwtr. [loTHOreHOMHBIN aHaIU3 acCOITHAIIMI.
«OwmbD» Hag reHoMoM. [TocTrenomHas apa.
OO0patHast reHeTrKa. «OMUKCHBIE»
rccienoBanus. [Iporeom, MeTaboom.
JTomecTHKaIus U IEHTPHI T€HETUIECKOTO
paznooOpasus. [loucku pacTenHwuii ¢
(«XOPOLIMMUY NMPU3HAKAMU JJIS1 YETIOBEKA.
LleHTpBI TEHETHIECKOTO pa3HOOOpasus.
Hukonait Usanosuu Basunos. Cenexius.
KomOuHaImoHHas: M THOPUIHAS CEIESKIIHA.
[eTepo3uc.




CoXpaHUTh U U3yUUTh I'€HbI, YTOOBI MCHAThH
Oynymee. Kak mpaBUIIbHO XpaHUTh TE€HBI.
Konnekiuu reHeTHYeCKuX pecypcoB pacTeHUH.
[TpakTHKYM W/WJIM UCCIICAOBATEIILCKUN TIPOCKT:
IMeTo bl KyJIBTUBUPOBAHUS in Vitro ams
COXpaHEHUS! TCHETUYECKUX PECYPCOB PACTEHUIT
Y JJI1 yCKOPEHHOH cesleKuu [ eneTnueckue
LIEHTPBI B HaUIell cTpane. e 3aHumarorcs
FTEHETUKON ¥ TEHOMHUKOM IS HY K]

CEIBCKOT0 XO3sIHCTBA.




