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INHOACHUTEJIbBHAA 3AIINCKA

AKTyaJIbHOCTh M Ha3HAYeHHe mporpammbl. [Iporpamma paszpaboTaHa B COOTBETCTBHH C
TpeboBanusIMH DeneparbHOro rocyIapcTBEHHOr0 00pa30BaTeIbHOIO CTAaHAAPTa OCHOBHOTO OOIIETO
o0pa3oBaHMs, OPUCHTHPOBAHA Ha OO0ECIEYCHHWE HMHIMBHAYaTbHBIX MOTpeOHOCTEH 0O0ydarouuxcs u
HampaBjieHa HA JOCTIKCHHE IUIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHHs C y4yeTOM BbIOOpa Y4YaCTHHKAMHU OOpa30BaTEIbHBIX OTHOLIEHHIH KYpCOB BHEYPOUHOMH
NEATENBHOCTH. DTO MO3BOJIIET OOCCIEYHTh €IMHCTBO 00s3aTrenbHbIX TpeboBanuii ®I'OC Bo BceM
MIPOCTPAHCTBE LIKOJILHOTO 00pa30BaHUs: HE TOJBKO Ha YPOKE, HO U 32 €ro MpeJielaMH.

AKTyanbHOCTh pealHn3alyy JaHHOK MporpamMmbl 00yCIOBIEHAa CaMOil 0COOEHHOCTHIO MMPOEKTHO-
HCCIIEIOBATENbCKON AESITEIbHOCTU. JTa JESITENbHOCTh JIE)KUT B OCHOBE II03HABATEJILHOIO MHTEpeca
pebeHKa, SBJISETCS 3aJJ0TOM YMEHHUS TUIAHWPOBATH JIFOOBIC CHCTBHS M BAXKHBIM YCIIOBHEM YCIICITHOU
peam3anuu  uaci. JoOble W3MEHEHUS COBPEMEHHOTO OOINECTBAa CBS3aHbl C NPOSKTaMU H
UCCIIEIOBAaHUSIMH — B HayKe, TBOpYECTBE, OM3Hece, OOIECTBEHHOW >KHU3HH. [loaTOMy BakKHBIM
AJIEMEHTOM pAa3BUTHS JMYHOCTH OOYyYarolerocss sBisercs (HOpMHUpPOBAaHHE OCHOBHBIX HAaBBIKOB
MIPOEKTHO- UCCIIEI0BATENbCKON JEATEIbHOCTH.

[IporpamMmoii mpeycMoTpeHo GOpMUPOBAHHE COBPEMEHHOT'O TEOPETUUECKOTO YPOBHS 3HAHUIA,
a TaK)Ke U MPAKTUYECKOTO OIbITa paboThl ¢ 1abOpaTOpHbIM 000PYAOBAHUEM, OBJIAJIEHUE MTPUEMAMU
WCCIICIOBATENILCKOW  JCATENBHOCTH.  MeToApl  OpraHu3alid  00pa3oBaTeNbHOW ¥ HAy4YHO-
UCCIIEIOBATENbCKOM  JIEATENIBHOCTH  IIpelyCcMaTpuBalOT  (OPMUPOBAHHE Yy  OOydYaroIIMXcCs
HECTaHJAPTHOTO TBOPYECKOTO MBIIUICHUS, CBOOOJBI CAMOBBIPAKEHUS W WHIWBHAYATbHOCTH
CYXICHUU.

Jns  momHOro  ydyeta  MOTpeOHOCTEH  ydammxcs B [pOrpaMMe  HCIONb3yeTcs
nuddepeHIIMPOBAHHBIA TOAX0J, YTO CTUMYJIUPYET YdYallerocs K YBEJIHYEHHUIO MOTPEOHOCTH B
WHJMBUIyallbHOM, WHTEIJIEKTYalbHOM U TIIO3HABATEIIBHOW JESATEIbHOCTH U Pa3BUTUIO HAy4YHO-
HCCIIEI0BATENbCKUX HAaBBIKOB. [Iporpamma craneT BOCTpeOOBAHHOIB MEPBYIO OYEpelb MIKOJIbHUKAMU,
KOTOpbIE HMMEIOT CTOMKHWWA HWHTEPEC W COOTBETCTBYIOIIYIO MOTHBAIMIO K M3YyYCHHUIO MPEAMETOB
€CTECTBEHHO-HAYYHOTO I[UKJIA,eCTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B nonpocTtkoBoM Bo3pacTe ydariuecsi MposBISIOT CBOK 3aMHTEPECOBAHHOCTbh B TOM MJIM MHOM
o0jacTu 3HAHUM, HAYYHOM HANpPABIECHUU WU MpodecCHOHATBbHON NesTenbHOCTH. TakuMm 00pazom
MPOUCXOTUT (OPMUPOBAHME TMO3HABATEIHHOW U MPOPECCHOHATBHON COCTaBISIONIEH JIMYHOCTH,
MOMOTaeT y4ameMycsl B ONpeeleHnn Oyayliero >KM3HEHHOTO MyTH U B MPoQecCHOHAIBHOM BBIOOpE
mociie OKoOHYaHus MKoJbL. [T0100HOTO po/a 3anHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE KellaHue
IIKOJIbHUKAK MO3HAHUIO HOBOTO, PACHIMPEHUIO U YIIIyOJIEHHIO COOTBETCTBYIOIIMX 3HAHUU, U



MOJYYEHHIO HOBBIX B TOM YHCIIE NMPAKTHYECKHX HABBIKOB, a TaK)K€ MOTHUBUPYET ydallerocs Ha
po(OpUCHTAIHIO.

[Iporpamma HaiesleHa Ha IOMOIIb PeOEHKY B OCBOGHMH OCHOB OPTaHU3ALMU U OCYIIECTBIICHUS
COOCTBEHHOW NMPOEKTHO-UCCIIEI0BATENLCKON NESITENBHOCTH, a TAKXKE B IPUOOPETCHUU HEOOXOJUMOTO
ombiTa A5 paOOThl HAJ WHAMBUIYAIbHBIM HCCIEAOBAHHEM WM NMPOoeKToM. IIporpamMma momoxer
IIKOJILHUKY B 0oJjiee riryO0OKOM M3Y4eHUH MHTEPECYIOIIEH ero 00JacTu eCTECTBEHHBIX HAayK, a TAKXKE B
NPUOOPETEHUH BAKHBIX COIMATIBHBIX HABBIKOB, HEOOXOJMMBIX Ul MPOAYKTHBHOW COLMANM3AIMU U
(bopMHPOBaHUS TPAKIAHCKOHN MO3UIIUH:

— HaBbIKa CaMOCTOATEIBHOIO PEIICHUS AaKTyalbHbIX HCCIENI0BATEIbCKUX WM MPAKTUYECKUX
3aJa4, BKJIFOYAIOUIETO B ce0sl yMEHHE BUJETh U aHAJIM3UPOBATHIIPOOIEMBI, HYKJAIOIINECs B PEIICHUH,
YMEHHUE JIeTallbHO MpopadaThiBaTh U Peain30BbIBATH CIIOCOOBI pabOThI ¢ HUMHU, YMEHUE IIJIAHUPOBATh
COOCTBEHHYI0O pPAa0OTy M CAMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE MPOJIBMKEHHE K IKEIaeMOMY
pe3ynbrary;

— HaBbIKa I'CHEPUPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HJCH, O0JICeUeHHS UX B yIOOHYIO IS
pacrpocTpaneHus Gopmy;

— - HaBbIKa YBAXXHUTCJIbHOI'O OTHOUICHUA K YYXKHUM B3rIAJaM H UIACAM, O(l)OpMJIGHHI:IMB pa60Tax
APYTHX JIFO/ICH, IPYTHX aBTOPOB — BIIAJEIbIIEB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

— HaBblKka MyOJIMYHOrO BBICTYIJIEHHMS Mepes] OOJbINON aynuTOpHel, apryMEHTHPOBAaHUS MU
OTCTaMBaHUs CBOEM TOUKHM 3PEHHUS, OTBETOB Ha BONPOCHI CBEPCTHUKOB M B3POCIHBIX, YOSKICHUS
JIPYTUX B CBOEH MPaBOTE, NPOJBUKEHHS CBOMX HJIEH;

— HaBblKa pabOTHI CO CNENUAIN3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMH, J1aOOpaTOPHBIM
000py/10BaHUEM, TEXHUYECKUMHU YCTPONMCTBAMU, OMOIMOTEYHBIMU (POHJIAMU U MHBIMU pecypcamu, ¢
KOTOPBIMHM MOKET OBITh CBSI3aHA MPOEKTHO- MCCIIEI0BATENbCKAs IEATEIbHOCTh IKOJIbHUKA.

Kpome Toro, paboTa mkogpHUKa HaJ MPOEKTOM WJIM HUCCIEAOBaHUEM OyneT criocoOCTBOBATh U
Pa3BUTHUIO €r0 aJ€KBaTHOW CaMOOLIEHKH.

BapuanTsl peanuzanuu nporpaMmmsl 1 opMbI POBeIeHUs 3aHATHIA.

JlaHHas mporpamma paccuuMTaHa Ha paboTy co IIKOJIbHUKaMHu 5-9 kiaccoB. Ilemarory BakHee
aKLIEHTUPOBAaTh CBOE BHHMAaHHE HE CTOJIbKO Ha KauyecTBE pe3yJibTaTa NMPOEKTa WIH HCCIeI0BaHuS,
CKOJIBKO Ha TOM, YTOOBI yualiuiics 1Moryvai 3HaHUsI B TOM YKCJIE U Yepe3 BBIIOJHEHUE MPAKTUYECKOTO
3aJlaHus, JIeJajl BBIBOJBI U YMO3AK/IIOUEHUs I HA OCHOBAHUU CBOETO MCCIIEIOBAHMS, YUUJICS CPaBHUBATh
€ro pe3yNIbTaThl C TEOPETHYECKUM MAaTEpUaNOM M HCCIECIOBAHHUSMHU JIPYTHX IITKOJBHUKOB. Takum
00pa3oM, IIKOJBHUK OCBOUT OCHOBBI IMPOEKTHO-HCCIEIOBATENbCKON NEATENbHOCTH U NPHOOpeTeT
HaBBIK KPUTHUYECKOT'O OTHOLLICHHSI K MaTepHaly.



[Iporpamma pa3buTa Ha MOIYJIH, KOTOPhIE MOTYT OBITh HMCIIOJB30BaHBI JIMOO YaCTHYHO, JIMOO
nosnHocThio. Tak Moaynb «Kak >KMBOTHBIE W pacTeHUS NPUCIIOCAOIMBAIOTCS» (IBOJIOLIMOHHAS
9KOJIOTHs1) TPEAToaracTes Al u3yueHus B 5 wim 6 kiacce B TedeHue oJHOro rojaa (34 gaca B ron).
Monaynu «OcHOBBI paCTeHUEBOJCTBa» U «bruorexHonorus» paccuutansl Ha 68 4acoB U MOTYT OBITH
peanu3oBaHbl B TeueHUU 2-x JeT (mo 34 yaca B ron) wiu B TeueHuu 1 roma (68 wacoB B rox). Bo
BTOPOM CJIy4ae BO3MOXKHO TPOXOkJaeHHe 000omx moaynei («OCHOBBI pAaCTCHHEBOJCTBA» B 7 WU 8
kiacce, «buorexnomorun» B 7 uimu 8 kiacce). AHAIOTHYHO MOAYIH «MOJEKYIsIpHbIE OCHOBBI
¢busnonoruun u dapmaxonorun» U «MoJeKyJIapHble OCHOBBI CENEKIIUU» pacCUYUTaHbl Ha 68 4acoB U
MOTYT OBITh peaJIM30BaHbI B TeUeHUH 2- X jieT (1o 34 yaca B roj) wind B TeueHUH 1 roga (68 4aco B
roa). Bo BTopoMm ciiydae BO3MOXKHO NpOXOxkaeHHe oboux monyned («MonekyspHble OCHOBBI
cenekum» B 8 Kitacce, « MoJeKyJIsipHbIe OCHOBHI (pr3uosioruu U (papmakonorum» B 9 kiacce).

MoxXHO  peKOMeHJOBaTh  HUCHONB30BaTh  Monaynu  «Kak  KUBOTHBIE UM pacTeHHS
npucrocadbIuBaroTCs», « OCHOBBI paCTEHUEBOJICTBAY, « MOJIEKYJISIPHBIE OCHOBBI CEJICKIINN) B KAUECTBE
HEMpephIBHOIO oOpa3oBarenbHOro I1ukiaa (5-9 wimacc mo 1 wacy B Hemenmo) Ui KJIacCcoB
arpoOMOTEXHOJIOTUYECKOW  HampaBlieHHOCTH.  Mogynn — «Kak ~ KUBOTHBIE W pacTeHUS
npucnocabnuBarTca», «buorexnonorun» n « MonekynspHbie OCHOBBI (PU3HOIOTHH U (PapMaKOIOTUM»
B Ka4eCTBE HEMPEPHIBHOTO oOpa3oBaTeibHOro mukia (5-9 kmace mo 1 vyacy B HeeNr0) Ui KJIacCOB
OMOTEXHOJIOTHYECKOTO WIIM METUITUHCKOTO HAIPaBIICHUH.

B3aumocBs3p ¢ nmporpammoii BocnutaHus. IIporpamma Kypca BHEYpOUHOH JEATEIBHOCTH
pa3paboTaHa ¢ y4eToM PEeKOMEHIAIH MPUMEPHON MPOTpaMMbl BOCITUTAHUS, YUYUTHIBAET IICUXOJIOTO-
NeJarornieckue OCOOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. OTO TMO3BOJIIET Ha MpaKTHKE
COEIMHUTH 00YUAIOTYI0 M BOCIIUTATENBHYIO IESTENLHOCTD Melarora, OpueHTUPOBATh €€ He TOJIbKO Ha
MHTEJIEKTyallbHOE, HO U HAa HPaBCTBEHHOE, COIIMAILHOE pa3BUTHE peOeHKa. DTO MPOSIBISIETCS:

— B IIPUOPUTETE JTUYHOCTHBIX PE3YJIBTATOB PEAIM3ALUU IIPOrPAMMBI BHEYPOUHOH EATEIBHOCTH,
HalIEIMINX CBOE OTPaKEHUE U KOHKPETU3ALNIO B IPUMEPHOM IPOrpaMMEBOCITUTAHNS;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHMS  pa3HOBO3PACTHBIX TIpynn Uil OpraHu3aluu
po(OpHEHTALMOHHON AEATEeIbHOCTH IIKOJBbHUKOB, BOCIIUTATEIbHOE 3HAYEHHE KOTOPHIX OTMEYAETCs
B IIPUMEPHON IpOrpaMMe BOCITUTAHHUS;

— B UHTEPAKTHBHBIX (QopMax 3aHATUH AN IMIKOJHHUKOB, OOECIEYMBAIOUINX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYIO C TI€AaroroM W JPYTUMHU JEThbMH JACSITEIBHOCTh U BO3MOXKHOCTH
o0pa3oBaHHMs Ha €€ OCHOBE [IETCKO-B3POCIBIX OOIIHOCTEH, KIIOYEBOE 3HAYEHUE KOTOPBIX IS
BOCITUTAHUSI TIOTIEPKUBACTCS MPUMEPHONTTPOTrPAMMOM BOCTIMTAHHMS.



Oco0eHHOCTH PadoOTHI y4yuTeJsl MO MporpamMme. 3a7ada Y4YuTelds COCTOMT B TOM, YTOOBI
COMPOBOXKAATh IMpoOLEecC Mpo(eccHOHANbHON OpHUEHTAllMU IIKOJBHUKA, pPAaCKpbIBas IMOTEHIMAI
KaXJIOTO 4epe3 BOBJICUEHHE B MHOTOOOPA3HYIO JESTEIbHOCTh, OPraHW30BAaHHYIO B pa3HbIX (opmax.
[Ipu sTOM pe3ynpTaToM pabOThl YYMTENS B MEPBYIO O4YepeAb SIBISETCA JIMYHOCTHOE pa3BUTHE
yuauierocsi. JIMUHOCTHBIX PE3yJIbTaTOB YUUTENb MOXKET JOCTHUYb, YBJIEKas YYEHHMKAa COBMECTHOH U
UHTEPECHON MM O0O0OMM JesTEeIbHOCTHIO, YCTAaHABIMBAas BO BPEeMs 3aHATUH 100pOXKenaTeIbHYIO,
MOJJICP>KUBAIOIIYI0 aTMOC(EPY, HACKIIAsl 3aHATUS IEHHOCTHBIM COJIEP)KaHHUEM.

IIpumepHas cxema NpOBEAECHUS 3aHATUH 110 IPOrpaMMe:

1. OGmbsacHenue TEOPETHUECKOTO MaTEPHAIA MO TEME.

2. TloarotoBka K SKCHEPUMEHTAIBLHOMY 3aHATHIO, OOCYKJIEHHE OOBEKTOB s HPAKTHYECKOIO
3aHATHSL.

3. TIpoBejeHue NPAKTUUECKOTO 3aHATHUS — OCHOBHAs 3a/a4a OCBOEGHME METOJOJOTHHU JAHHOTO
SKCIIEPHUMEHTA.

4. Tlo oKOHYAHMM MPEUIOKHUTH JIETSM, KOTOPbIE 3aMHTEPECOBAIMCH JAHHBIM JKCIIEPUMEHTOM,
pa3BUTh €T0 B HCCIENOBATENbCKUM MPOEKT. i 3Toro HE0OXOAMMO OOCYIUTh OOBEKTHI, KOTOpHIC
Y4eHUK Oy/IeT UCCIIeIOBAaTh, COCTABUTH IIJIAHIKCIIEPUMEHTA.

5. TloMoub yUEHHKY NPOAHAIM3UPOBATH PE3yJIbTAThl SKCIIEPUMEHTA.

OueHuTh pPe3ysIbTaThl MPOEKTHO-UCCIEAOBATENLCKOM JCATEIBHOCTH IIKOJBHHUKOB MOXHO B
MpoIiecce 3alIUThl UM CBOMX pabOT B paMKaxX IIKOJIbHON HAyYHO- MPAKTHUYECKON KOH(pEPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH

Moayab «Kak »KMBOTHbIE M PACTEHUS] MPUCNIOCACJINBAOTCH» (IBOJTIOIUOHHASIKOJIOTHSA) D-
6 xkaaccol (34 yaca)

1. Mot uccneoyem scuevie o6vexmot (6 wacoe)

CBoiicTBa U CTpOEHHE >KMBBIX OPTaHHU3MOB (CTpOeHHE KJIETKH). Bua, ocoOb — opranmsm Kak
eauHas cucrema. Anantanuu (npucnocobnenus). [lonstue romeocrasa xuoro opranuzma. CrnocoObl
€ro MoJIepKAHUS.

[TonsTre BapmaTmBHOCTH Tpu3HaKa. MccnemoBaTtenbckue paboTel «Bce nmu (CHHUIBI, OeKw,
Oepesbl U T.1.) oguHaKoBbie? DOTOKBECTY.

Orpannvenuss Mopdosiormueckux u (U3MoJIorudeckux ananrtanui. [louemy opraHu3Mbl HE
CTaHOBATCA OECKOHEUHO OOJIBIIUMU, MalleHbKUMHU, BcesaHbIM. [IpakTuueckas pabora «CoctaBisem
KHUTY PEKOP/IOB PACTEHUI U )KMBOTHBIX HAILIETO Kpas.

2. Bauanue oxkpyycaioweii cpeovlt na scuevle opzanuzmst (12 uacos)

dakTopbl OKpyKaroiieid cpeapl (abnoThyeckue, OMOTHUYECKUE, aHTPOIOreHHbIe). [Ipumepsr
abnoTtnyecknx (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIUSHHE HA IKU3HEACATEIHOCTh IKHBBIX
OpPTraHU3MOB: TEMIIEpaTypa, CBET, BIAXHOCTb. [IpakTndeckoe 3anarue «L{Betr u terio» (KyOuKu ibaa
B3BECUTD, MOJIOKUTH B Yamiku [letpu Ha pa3HonBeTHYI0 Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO —
KTO ObIcTpee pactasui). [Ipaktuueckoe 3anarue «Uto pacTBopsieTcss B Boae» (dKcmepuMeHT « Kuakuit
nom»). Ilpaktuueckoe 3anstue «/Juddysus Bemects B Boje (pacTBOphI)», «/[BukeHHE pacTBOPOB IO
uBetky». Ilpaktuueckoe 3aHsTHe «Jlem mmaBaeT B Bojae (aiicOepru, 3amep3aHHe BOJOEMOB)Y.
[Ipaktnueckoe  3ansATue «Jlem mpu  3aMep3aHuM  paclidpsieTcs»  (pa3pylleHHe  KaMHs
(mouBoOOpazoBaHue), 3aMep3aHUe KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTHU MPUCIOCOOJIEHUS J)KUBBIX OPraHU3MOB K aOMOTHYECKUM (paKTOpam.
[IpucrocoOnenuss K OCHOBHBIM aOWOTHYECKUM (paKTOpaMm: TEMIlepaTypa, BIIAKHOCTh U CBET.
[Ipaktnueckoe 3anstue «lllyGa» (kyOuWku Ibla 3aBepHYTh B pa3HBIA MaTepHhall, B3BECHUTH).
[IpakTnueckoe 3anstue «IIurMeHTH (MOKHO pa3AeIUTh Ha BaTMAaHE KpPacUTENIU U3 (PIIOMacTEpOB».
[IpakTuueckoe 3anaTre «KakKUBOTHBIE MJIaBAIOT B BO/Ie» (DKCIEPUMEHT C MHUIETKOMN).

UccnenoBatensckue padoTsl «BrnusHue cBera (Tersia, BIaKHOCTH, COCTaBa MOYBbI) HA PACTECHUS
B €CTECTBEHHBIX MU MCKYCCTBEHHBIX YCIOBUAXY» (Ha TOCTyITHOMMAaTEpHae).

3. Bzaumooeiicmeus rcusvix opzanuzmos (4 waca)

buotnueckne QakTopbl. 3aKOHOMEPHOCTH PAa3BUTHUS MEXKBUIOBBIX B3aWUMOOTHOIICHUH.
KosBomonust  (XUIIHUK-)KEPTBA; TMApa3sHT-XO35MH) OBONIONMS CTpaTeruid JOOBIBaHUS — IHIIH.
ConmansHocts. Bunbi-Bcenenisl. Ilepeuens pactenuii- Bpemuteneil. MccnemoBarenbckass pabota
«Habmonennsi 3a B3aMMOOTHOIIICHUSIMH



KUBOTHBIX NMPHU AOOBIBAHUU MUIIM (KOPMYILIKU JUIS MTHUL, JJI1 TOPOJICKUX WIIM CEIbCKUX )KUBOTHBIX).
Beb-kamepoi». HccnenoBarenbsckas pabota «PacmpocTpaneHue BUAOB- CHHAaHTPOIIOB B Halleil
MECTHOCTHY.

4. Yenoeex ¢ ncusnu pacmenuii u scusomnvix? (6 uacos)

AnTponorenusie paktopsl. [IpaBaa mu, 9T0 NEPBOOBITHBIC JIFOIN KUJIH B TAPMOHUUC TIPUPOIOH.
OnomalliHMBaHUE U MIPUPYUEHUE KUBOTHBIX U PACTEHHUM. 3a4eM criacaTh BHIMUPAIOLIUE BUJIbI, KaK 3TO
nenatb. KynbTypHBIE pacTeHUs W WX Aukue mpenku. [loueMy BakHO uX coxpaHsaTh. PazHooOpasue
KyJIbTYPHBIX paCTEHUN U UX 3HAYCHUE B )XKM3HU denoBeka. KpacHas kHura Bamiei teppuropun. Ocodo
OXpaHsieMble TEeppUTOpHH, 3anoBeAHUKkH Poccunm u mupa. [lpaktuyeckas pabora «PasnooOpasue
KYJbTYPHBIX PACTCHHI B BallleM PErHOHE).

UccnenoBatenbckas pabora «BnusHue aHTponoreHHbIX (DaKTOpPOB Ha pPa3BUTHE PACTCHHUM B
ropoJie/HaCeIEHHOM ITyHKTE).

Okckypeusi/mpaktudeckas padora «OOIIT B BamieM permoHe — YyHHUKaIbHBIE OOBEKTHI
TIPUPOJIBI».

5. Ixonozuueckue nuwu (6 wacos)

buocdepa — onHa u3 BakHeHMX 0001049eK 3emiid. UTO Takoe «IKOJIOTHYECKUE HUIIM» U KaK
oun (opmupytorcsa? dDopmupoBaHWE 3HAHUH TIO OMOPA3HOOOpPA3WIO KHU3IHEHHBIX  (opM,
MOBEICHYECKUX MPHUCTOCOOIeHHM, MoauduKanuoHHas HM3MEHYUBOCTh (Ha 0a30BOM ypOBHE).
Pactutenbhbie cooOliecTBa U UX TUIbL. Pa3BuTHE U CMEHBI PACTUTEIBHBIX COOOIIIECTB.

UccnenoBatenbckue paboThl «IKOIOTUYECKHME HHIIKM BOKPYr TeOs — omucaHue (QpakTopoB
OKpykarotie cpensl». MccnenoBarensckue paboThl «DeHONOTHYECKHE HAOTIOICHUS.

Moayabs «OcHOBBI pacTeHHEBOACTBa» /-8 Kiacchl (68 yacoB)
1. Beseodenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (akTOphl BhIpallMBaHus pacTeHuil. Hcrtopus
pa3BuTHUA arpoxumudeckux 3HaHuiM (pabotelt M.B. Jlomonocoma, HO. JluGuxa, Bbyccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena, I1.A. Kocteruera, J[.H. [lpsaumnankoBa u ap.). [Ipaktudeckas padota
«bouka JInOuxa.

2. Azpomexnuueckuil yxcnepumenm (6 uacos)

[IpaBusia MOCTAaHOBKHM arpodkcrnepuMeHToB. [locTaHOBKa 3KCHEPUMEHTOB C PACTEHUSMHU.
Bre16op TeMbl, cocTaBieHHE THIOTE3bI, [ENH U 3a/1a4 SKCIIEPUMEHTA MO BBIPAIIMBAHUIO PACTEHUN B
KOHTposiupyemoit cpene. KoHTponm, MOBTOPHOCTH, MpOBEAEHUE »dKcnepumeHTa. [lnanupoBanue
skcriepuMmenTa. OlleHKa pe3ylbTaToB JKcrepuMmeHTta. McciemoBatenbckass pabota «DakTopsl,
BIUSIIOIIUE HA TPOPACTAHUE CEMSH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KPYTJIOTOJJMYHOTO BBIPALIUBAHUS CAJITATOB M MUKPO3EICHU



B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX YCIOBUAX. COOp YCTAaHOBKM JUIsl BBIpAIlMBaHUS PACTCHHUI B
KOHTPOJIMPYEMBIX YCIOBHUSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopna. PactBop. BbITskka. AHHMOHBI, KaTHOHBI, 3JEKTpONpoBoaHOCT, U pH pactBopa. Posb
XUMHMUYECKUX 3JEMEHTOB B INUTAaHUU pacTeHui. llomyueHue NUTATENbHBIX BEIIECTB PACTEHUSMHU.
[IpakTuyeckas pabora «CxeMbl MUTATEIBHBIX PAacTBOpOB. Pacder 103 ynoOpeHuil Ui MUTATENbHBIX
pacTBOpOBY.

Y no6peHus: oprannyeckue, MUHepaibHble, MUKpOOUOIOruueckue. TUbl MUTaHUS PACTCHHIA.
Boznymnoe u MuHepanbHOe (KOpPHEBOE) MHUTAaHHWE pacTeHui. TpaHCHOPT MUTATENbHBIX BELIECTB
pacTeHUM: BOCXOISANIMNA W HHUCXOIAIIMN TOK. Baxkneimmue kanuitHbie, (ochOpHBIE U a30THBIC
ynoOpenusi, ux cBoictBa. IIpocteie u cioxuble yaoOpenus. I[lpakrtuueckas pabora «[IpaBuna
cMmemmBanus ynoopenui» Ilpaktudeckas padora «llutanue pacTeHuUil: TEXHOIOTHS MPUTOTOBICHHUS
MUTATEJIbHBIX PACTBOPOB Ul Pa3HBIX KYJIbTYpP».

Poct u pa3BuTHE pacTeHHii: STanbl OHTOTeHEe3a, (PaKTOPHI, BIUSIONINE HA POCT PACTEHUI: CBET,
rycToTa Mocaaok, nutanue, cyocrpar. [Ipaktudeckas pabora
«MOHHUTOPUHT MUHEPAJILHOTO TUTAHUS PACTCHUID.

Oco0eHHOCTH MUTaHUs PACTEHUN a30TOM. A30T U €ro 3HaueHue B KU3HH pacTeHuil. dopmbl
a30Ta U UX MpEBpaIleHUE B IIOYBE.

Uctounuku Qocdopa mns pactenusa. 3HadeHune (Hocopcoaepkalmx COSAHMHEHUHN B KIIETKE.
Ponp Makposprudeckux coenuHeHuit pochopa B SHEPreTHIECKOM 0OMEHE.

BnusHue xanus Ha (u3nueckue CBOICTBAa MPOTOIUIA3Mbl, Ha (DEPMEHTHI YTIIEBOJAOPOIHOTO
oOMeHa, cuHTe3 6enKoB U Ap. Ponb kanus B mojjiep>kaHUM MOHHOTO OajiaHca B TKaHsX, B Ipoleccax
CaMOpETYJISILIUM.

PerynstopHas u cTpyKTypooOpa3zoBaTelbHas poJib KalblMs. YdyacTHE B 00pa30BaHUU
KJIETOYHOM CTE€HKH, MOJAEP>KAHUU CTPYKTYpPbl MEMOpaH U PeryJisalus UX IPOHUIIAeMOCTH.

3HavyeHWe MarHusg B MeTabojM3Me pacTeHui. MarHmii B cocTtaBe XJopoduiuia, CXOJICTBO
XJI0po(uIIIa ¥ TEMOTJI00MHA KaK CBUJETENLCTBO €IMHCTBA OPIraHUYECKOT0 MUPA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHM3allMM KJIETKH, y4acTHE B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

MuxkposnemenTtsl. [IpeacraBneHus o poad MHKPODJIEMEHTOB B METa0OIM3Me pacTeHUil.
OCOOEHHOCTH TOCTYIUIEHHS] MHUKPOAJIEMEHTOB B pacTeHusi. CHHEpru3sM U aHTaroHU3M 3JIEMEHTOB
MIATaHUs PACTCHUM.

PactutenbHas auarHocTMKa M METONbl MJIEHTU(UKALWK HEAOCTaTKa/M30bITKa 3JEMEHTOB
nutanus. [Ipaktuueckas pabora «PacTurenbHas JUarHOCTHKAY.

Uccnenoparennckas padbota «O1ieHKa COCTOSHUS KOMHATHBIX PACTEHUMN, paCTeHUIHHA IIKOJIbHON
TEPPUTOPUH, YCTAHOBKA MPHUYMH MATOJIOTMUYECKUX COCTOSHUU (TpU



HaJTUIUH ).
HccnenoBaTenbekas pabora  «OneHKa  BIMSHHS  Pa3JUYHBIX  3JEMEHTOB  Ha
COCTOSIHUE PacTEHHH (COCTaBIICHUE PA3IMYHBIX TTOJJKOPMOK )».

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

[Tonatue o perymaropax pocta pacteHHi. CTUMYISTOPBI pocTa — (UTOTOPMOHBI (2yKCHHBI,
ru00epeIIMHbI, TUTOKUHUHBL). HruOuTopsl pocta pacreHuii: 1. mpupoaHsie (aOCu3oBas KUCIOTa U
HEKOTOpble (PEHOJIbHBIE BellecTBa (MKyMapoBas, KOpPUYHAsl, CAMIMIIOBAsA K-Thbl), 2. CHUHTETHYECKHE
(MopdakTuHBI, peraplaHTbl, Ae(OJUAHTbI, IECUKAHTbI, repOuuubl). OUTOMOHUTOPUHT U OLIEHKA
cocrosgHuss  pacteHuid. CoBpeMeHHble  cnocoObl  MOHMTOpuHra.  [IpakThueckas  pabota
«DUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUA pacTeHUH. CoBpeMeHHbIe ClIOCOOBI MOHUTOPHHT Y.

HccnenoBatensckas pabora «BrnusiHMe rerepoaykCHMHa Ha TmpopacTaHue (pOCT Ha pa3HBIX
CTa/IUsX, B PA3HBIX YCIIOBUSAX) PA3IMUHBIX PACTCHUI.

3ammTa pacTeHU OT BpeAuTesel: OCHOBBI Omomerona. Ilpakruyeckas pabora
«MHcekTapuu: paBuiia U yCIOBUS Pa3BEJCHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u noueeHnas Kyibmypbl, UX HRPUMEHEHUE 6 GbIPAUAUEAHUL PACHEHUIL.
QDu3zuono2ua pacmenuii (8 uacos)

Bopanas, necuyaHas M IMOYBEHHAs KyJbTypbl, UX INPUMEHEHHE B BbIpAIlIMBAaHUM PACTCHUII.
[IpoBenenue Boabl B KOpHE U cTebne pactenuid. [IpakTudeckas padora
«KopHeBoe 1aBieHue».

BonHblil pexuM pacTeHuil: CTpoeHHE YCTBMIL: (DAaKTOpBI, BIMAIOLIME HAa UX PACKPBITHE U
3aKpbpITHE. 3HaueHHE MEXaHW3Ma pEeryJsIiMM HCHapeHus Biaru pacteHueM. [Ipaktuueckass pabota
«IIpuroroBieHune npenapara yCTbUIl METOIOM CIIEIIKA».

HccnenoBatenbckue paboThl: «BiusHue ycioBuil copepikaHUs pacTeHUH Ha KOJUYECTBO
YCTHUID.

@doToCHHTE3 — YHHMKaJIbHBIN Ipolecc pacTeHui. TemHoBas u cBeroBas (a3bl (HOTOCHHTESA.
3HaueHue (OTOCHHTE3a JUIsl )KUBBIX opraHu3MoB. [IpakTuueckas pabora
«DyHKIIMOHAIbHAS JUArHOCTHKAa pAacTeHHWH 10 aKTUBHOCTH XJoporacToB» MccnenoBaTenbckas
pabora «Ompenenenune xnopopmmia A u b, onenka (HOTOCHHTETHUECKOW aKTUBHOCTH PACTEHUH M
(bakTOpOB, BIUSAIOUIMX HA HEEY.

@akTopel pocTa pacTeHMi: BO3ayX M aldpauud. Ilom3emMHOoe nbIXaHHME pacTEHMi: COCTaB
MOYBEHHOTO BO3/yXa, razooboMmeH. ['a3000MeH mnpu OecrnouBeHHOM BbIpamiuBaHuu. IIpakTHyeckas
pabota «Aspamus, CO2 u O2. [pixanue pacrenuit». [Ipaktuueckas pabora «JlpIxaHue pacTeHHUI:
OILICHKA UHTEHCUBHOCTH JAbIXaHUS PACTEHUIH IIJIOJIOBY.

Uccnenosarensckue padboTel: «BnusHue cocoba BbIpaluBanus (CocTaBa MUTATEIbHON CMECH,
CXEMBbI BHECEHHMSI) HA POCT U PAa3BUTHS PA3IMUHBIX PACTEHUI.



6. Kyavmypusie pacmenus. Cospemennvie acnekmoi cenexyuu (20 uacoe)

Kak wyenoBek cran ucnonb3oBath pacrteHus? CBsA3b pa3BUTHS LUBWIM3ALKMM YEJIOBEKA U
onoMamiHuBaHMUs pacteHuil. Jlomectukauumsa. [uckyccust «Jlomectukanusi, Bce JM pPacTeHUs H
YKUBOTHBIE, KOTOPBIE )KUBYT PSJIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCS? MOKHO I CUATATh TapaKkaHa
0JIOMalTHEHHBIM KUBOTHBIM ?)

HacnencrtBeHHOCTh W HM3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPIaHHU3MOB.
W3menunBoctb. Buael m3menunBocth. [IpakTnueckas pabora «MoauduKanoHHas H3MEHYHBOCTD
(JINCTBS, UTOJIKU C OJTHOTO JIEPEBA)».

I'eH — MaTepuanbHbIi HOCUTENb HACJIEACTBEHHOCTH U U3MEHUYUBOCTH. HyKIIEHHOBBIE KUCIIOTHI.
Jlokanu3zanusi reHeTuyeckoro mMarepuana B kierke. Jlenenue kierok. Pemnmukamnus JJHK. OcHoBHas
norma mMoJekynsapHoi ouonoruu. Tpanckpunuus. Tpancnauus. Mytanuu. [Ipaktuyeckas padota «I'en
— MUHCTPYKIHMS 10 cOOpKe KieTkH (Ha Oucepe wiu KOHCTpykTope)». [Ipaktudeckas paborta «MyTranus
Ha OyTepOpoae (000l OOBEKT U3 MpeAblAylIe paboThl, Tae U3MEHEHHE WHCTPYKLHUU MPUBENIET K
M3MEHEHHUIO BHEIITHETO BUIA 00BEKTA).

DddexT OyTHIIOYHOrO TOPIIBIIIKA U TeHETHYEeCKoe pasHooOpasue. Uto Takoe reHbank? 3auem
COXPaHATb TEHETHUYECKHE pecypchl pacTeHUi? OCHOBHBIE CIIOCOOBI COXPAaHEHUS TIE€HETHUYECKUX
pecypcoB pacteHuit (ex situ u in Situ).

3nauenue pabor H.U. Basuiopa. 3akon FOMOJIOTUYECKUX PANOB. LleHTphI
IIPOUCXOXKICHUSA KYJIbTYPHBIX pactenuii  H.M. BasunmoBa u IL.M. JKykoBckoro.
[IpakTuueckas pabota no rpynmnam «OTKyaa Ha HAIIUX CTONaX (PyKTbl/oBOLIHN/31aKu». OCHOBHBIE
METOABl  CENEKIUU. | ubpuausaius. ®opmbl  oTOopa.  OCHOBHBIE
HAIpPaBJICHUS CEJIEKIIUU: YIyUYlIeHHE ypO>KaWHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckuM ¢akropam. [Ipaktuueckas padora «Beipammaem ropox. Kak nposectu

CKpEILMBAHUE Y TOPOXay.

Ectb nu xu3Hb B npoOupke? buorexHomorusi KyJnbTypHbIX pacTeHuid. VccimepoBarenbckas
pabora «BplpamuBanue pacTteHMi B TOpoOUpKe» (MOXKHO BOCHOJB30BAaThCA  pe3yJbTaTaMu
MPEIbIAYIINX SKCIEPUMEHTOB 110 COCTABJICHUIO MUTATENbHBIX PACTBOPOB JJISl PACTEHUH ).

Kak 4yemoBek MoxeT MoAuHUUUpPOBaTh pacTeHusa? ['eHeTHyeckoe peaakTHpPOBAHUE.
CoBpeMeHHbBIE TOAXOJbl M JOCTH)KEHHS T€HETHYECKOrO pEeAaKTUpoBaHUs pacTeHuid. [IpaxTtmueckas
pabota «I'eHOMHbIE HOXKHUIIBI (MOeTupoBanue paboTel cucrembl CRISP-Cas).

1. Pacmumenvnas npooykuus. (8 uacos)
Hanzemubie u moa3zeMHbie opranbl pacteHuil. [loOer u BUIOM3MEHEHHBIN OOErPACTCHHIA.
CriocoObl pa3MHOKEHUSI pPaCTEHUH.
[Tonstue 0  KauyecTBe MPOTYKTOB MMUTAHUS. [Tpo6membr KOHKYPEHITUH!
OTEUECTBEHHBIX MPOJAYKTOB MUTAHUS C UMIIOPTHBIMH. JIOTUCTHKA TOCTAaBKH M CPEICTBA



COXpaHeHHus NpoaykToB nutaHus. [Ipaktuueckas pabora «IIpeaenbHo AOMyCTHMbIE KOHIEHTPALIUU
(ITIK) u MmeToapl KOHTPOIIst 0€30aCHOCTH PACTUTENBHBIX MTPOIYKTOB MUTAHUS.

Mukpo3seneHb: Mone3HocTs U TexHosorus. MccienoBatenbekas padora «OlreHka KauecTBa
BBIpAIICHHOW MUKpO3eJieHn» (JIn00 CBOS, TMOO M3 Mara3uHa).

Xumuueckuid  aHanmu3  npoaykiuu.  OcHOBBI  criekTpodoromerpuu. [loTeHImomeTpus.
Xpomarorpadus. Ilpaktuueckas pabora «MeToAbl ONEHKHM KadyecTBa PACTUTEIBHON MPOIYKIUH:
XpaHEHUe ¥ COXPAaHHOCTh MUTATENIbHBIX BEIECTBY (TI0 JOCTYITHOMY 00OPYI0BaHHUIO).

Hccnenosarensckas pabora «Omnpenenenue ButamuHa C METOIOM OOpaTHOTO TUTPOBAaHUS B
IJI0/1aX Ha pa3HOM CpPOKe (CrIoco0e) XpaHSHHUS.

Monyas «buorexHosiorus» 7-8 kiaaccol (68 yacon)
1. Buomexnonozus (4 uaca)

[TonaTne OMOTEXHONOrHU. 3aYeM YEIOBEKY OMOTEXHOJOTHH, B Y€M MX MPEUMYIIECTBO MEpen
XUMUYECKUM CUHTE30M. OCHOBHBIE OMO00BEKTH OMOTEXHOJIOTHU: IPOMBIIIICHHBIE MUKPOOPTaHU3MBI,
KIETKM W TKaHU pACTEHWH, >KMBOTHBIX M 4YEJIOBEKa, OMOKaranmu3artopel. llpakTudeckass pabota
«IIpumepsl nprMeHeHus: OHOJIOTHYEeCKUX 00BEKTOB B TBOSH JKU3HIY.

Coipbe 11 OMOCHMHTE3a M OLEHKAa ero OuoJIornyeckoil 1eHHOCTH. OCHOBHBIE MCTOYHUKU
yriaeposna, a3ota, ¢ocdopa, MUKpodIeMeHTOB. VccienoBaHne HOBBIX MCTOYHUKOB CHIPBS (BKIIOYAsS
BOTIPOCHI €r0 IMPEIBAapPUTEIBHON 00pabOTKHM), pa3padOTKa HOBBIX NMUTATEIBHBIX CpEll, B TOM YHCIE
BKJTIOYAIOIIUX OMOCTUMYJISTOPHl M JAPYTHE SJIEMEHTHl YIPABICHUS M ONTUMHU3AIMH IPOIECCOB
O6uocuHTe3a. MeTo/1bl ONTUMH3AIMUIIUTATEIbHBIX CPE/.

2. Muxkpoouonozus (12 uacos)

[TonoxxeHne NpoKapuoOTOB B CUCTEME OpraHnueckoro mupa. CtpoeHne6akTepruaabHON KICTKH.
Knaccudukanus OGakrepuit. Mopdonorus 6akrepuid. IIpocTbie M ClI0XKHBIE METOABI OKpaIIUBaHUS
OaxTepuil. ®uznosiorust OakTepuil: MUTaHUE, IbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9KCTpeMOUIBHOCTh, OCOOCHHOCTH  CTpoeHus  KieTku). JlabopartopHass  pabota
«DukcupoBaHHbIe Tpernaparel  Oaktepuil. OmpeneneHue (GOpMBI  MPENTIOKEHHBIX  KYJIBTYP
MUKPOOPTaHU3MOB, UCTIOJNIb3YsI TIPOCTOM MeTo1 OKpackm» JlabopaTopHas pabota «OrmpeseneHue Tumna
KIJIETOYHOM CTEHKH METOJIOM OKpamuBaHus 1o ['pamy» (Iipy HATMYMU pEaKTHBOB).

MonoyHokuciaoe U cnupToBoe Opoxenue. @DoToTpodHbIe U XeMOTpo(dHbIE OakTepuu.
Kunernueckoe omnucaHue Mporecca pocTa MUKPOOPTraHM3MOB. ODKCIOHEHIMalbHas MOJEIb pOCTa.
Kunernka rubenn Mukpoopranu3moB. JlaboparopHast pabota «lIpurotoBieHune NpUKU3HEHHBIX
MIPENapaToB MOJOYHOKHCIIBIX OaKTepuii».



[Tarorennsie OakTepuu. UymHas majovka ¥ yepHas CMEpPTh, OOTYJIHM3M, CTOJIOHSK, TyOepKyJIes.
Nctopust 60ps0bI ¢ OakTepuanbHbiMu HGEKIusMu. JlabopaTopHas pabora
«IloceB cmbiBa ¢ pyk Ha uvamku [letpu». Jlaboparopnas pabGora «Bbinenenune 4uCTON KyJIbTypHI
Oaktepuil. Merox pa3BeaeHmit. Merton ucTomaromiero mrpuxay. JlabopatopHas pabota
«Mopddonoruueckasi XapakKTepHCTUKA BBIICICHHON YUCTOH KyJIbTYphl: XapaKTEPHCTUKA KOJOHUH,
(dhopMa OakTepuil, TUIT KIICTOYHON CTCHKNY.

BoiiHa OECKOHEYHOCTH: AaHTHOMOTHKH TPOTHB  OakTtepuil. MexaHU3MBbI  JCHCTBUI
aHTHOUOTHKOB. MexKieTouHasi KoMMyHuKauusa 6akrepuil. UyBcTBO kBopyMma. JlaboparopHas pabota
«CpaBHeHHE pOCTa MHKPOOPraHM3MOB Ha yalike ©0e3 U ¢ J100aBlieHUsS aHTUOHMOTHUKOBY
UccnenoBatensckas pabora «llomck  MHKpOOpraHM3MOB  OOJAJAIOIIMX  AHTArOHUCTHYECKOMN
AKTUBHOCTBIOY.

[Ipumenenne Oaktepuii dYenoBekoM. Kunermdeckoe omnmcaHue OHOCHMHTE3a MPOAYKTOB
MHUKpOOpranu3Mamu. bakTtepuu, KOTOpble MOTYT pasjiarath IUIacTHK. MccienoBarenbckas paboTa
«Bp1enenne MOJI0YHOKHUCIIBIX OaKTepUH, UCCIIEI0BAHUE NXAKTUBHOCTHY.

Muxkpoopranusmbel B arpoOuMoTexHoioruu. lckyccTBeHHblE —acconuanuu pacTeHH ¢
MuKpooprannsmamu. MccienoBarensckas pabota «Beiaenenue 0akTepuil Mone3HbIX A PACTEHUN.

3. dykapuomuueckue opzanuimvl € Ouomexmonozuu (niecnesvie pudvl, OpoNCHCU,
6ooopocau) (12 uacoe)

[TnecHeBbie rprObI MPOIYIIEHTH OMOIOTUYECKU AKTUBHBIX BEIIECTB.

OOmias xapakTepuCTHUKa JIPOXOKEH caxapoMHUIeTOB. VCTopus HCMOIB30BaHMS NPOXIKEH B
TPaAUIIMOHHONW OMOTEXHOJOTUHU. TEeXHOIOTMM BHHOAENUS U XJIEOOMEeUeHHs, CIelUuaTU3UpOBAHHBIC
pacel apoxokei. Metabonusm aposxkxeil. Peakmust cnmproBoro OposkeHusi. JlaGopatopHas pabota
«IToacuer kmeTok Apoxokel B kamepe ['opsieBa». Jlaboparopnast pabora «OOHapykeHHE MPOITYKTOB
CIUPTOBOTO OpOKEHHUS: OSTUJIOBOTO CIOUPTAa U YIJIEKUCIOro rasa». llomydeHue BTOPUUYHBIX
MeTaboMuTOB B Jpoxokax. [poxokn Kak OpoayleHThl OuotorummB. [lomyueHue 1eneBbIX OENKOB B
TPOACKAX.

Oco0OeHHOCTH BEreTaTMBHOIO W IOJIOBOTO PAa3MHOXKEHMS Yy JPOACKEH, 3HAYEHHE H3yYeHUs
MUTO3a M IMTOKUHE3a JUIsI ONTHUMHU3AIMH TPOLECCOB KYJIBTHBUPOBAHUS JIPOKIKEBHIX IIITAMMOB,
MMOHUMAaHUS TIPUYHMH MMaTOTE€HHOCTH JAPOXOKEH W TPUOOB, MOMCKAMHUIICHEW QYHTHITUIAOB U Pa3paboTKu
HOBBIX JICKAPCTBEHHBIX MpemnapaToB. Jlaboparopnas pabora «HabmroaeHne pa3sMHOKEHHS POKIKEBBIX
kinetok». [Ipaktudeckas paborta «IlomydyeHue TBopora u Kedupa HA OCHOBE MOJIOYHOKUCIBIX
Oaxtepuii». [IpakTudeckas pabora «OCHOBHBIE BUJIBI KBaca M HMX XapaKTEPUCTUKA»

«/Ipoxokn M MOIIOYHOKHCTIBIE OaKTepuu, MpUMEHsSEeMbIe i MPOU3BOJCTBA KBaca». [IpakTuueckas
pabora «CpaBHUTENbHBIM aHAINU3 Pa3BUTHUS JIPOAOKEH B adpOOHBIX U aHA’POOHBIX YCIIOBUSXY.
[IpakTnueckass pabota «MeToabl OIEHKHM CBOMCTB



xJie0oneKapHbIX Apoxoke. OCOOCHHOCTH NPUMEHEHHS IPECCOBAHHBIX, CYHIEHBIX M WHCTAHTHBIX
apoxokeit». HccnemoBarenbckas pabora «BnusiHne (u3nko-xuMu4eckux (akTOpoB Ha KadecTBO
OMOTEXHOJIOTHYECKON MPOayKIHMHU (KBac, Kedup, CoIp, Xi1ed u ap.)».

Bomopocin  — mepcrieKTHBHBIM  OOBEKT JUIS TNPOM3BOJACTBA OelKa U YIJICBOJOB.
buorexHonornueckue MeETONbl OYHMCTKH TBEPIBIX, JKUAKHX OTXOAOB M Ta3000pa3HBIX OTXOJOB
npousBoacTB. Ctouynbie Boabl. CXxeMbl OYUCTKH. BHOGHUIBTPBI, a3pOTEHKH, METAHTEHKH, OKCUTECHKH.
AKTHUBHBIH WJI W BXOASAIIME B HErO0 MHUKPOOPTaHW3MEI. Vcrosnp3oBaHHE BOIOPOCIEH B OYHCTKE
CTOuUHBIX BOJ. MccnenoBarenbckas pabora

«Bnusiaue puzuko-xummdeckux paktopos Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasa ungpopmayusa (8 uacoe)

HacnencTtBeHHOCT W M3MEHUYMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OpPraHU3MOB.
W3menunBoctb. Buael m3menunBocTh. [IpakTmueckas pabora «MoaudukanmoHHas H3MEHYHBOCTD
(JIUCTBS, UTOJIKH C OJITHOTO JIEPEBA)».

['en — maTepuabHBI HOCUTEIIb HACJIECICTBEHHOCTH U U3MEHYMBOCTH. HyKIIeHHOBBIE KHCIIOTHI.
Jlokanu3anusa reHeTuyeckoro marepuana B kietke. [lenenue kinerok. Permmkamus JIHK. OcHoBhas
norma mMoJekynsapHoi ouonoruu. Tpanckpunuus. Tpancnsauus. Mytaruu. [Ipaktuyeckas pabota «I'en
— MUHCTPYKIHMS 10 cOOpKe KieTkH (Ha Oucepe wiu KOHCTpykTope)». [Ipaktudeckas paborta «MyTranus
Ha OyTepOpozae (000l OOBEKT U3 MpeAblAylIed paboThl, Te U3MEHEHHE WHCTPYKLUU MPUBENIET K
M3MEHEHHUIO BHEIITHETO BUIA 0OBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxeHne BHUPYCOB B CHCTEME OpraHHYecKoro mupa. CTPyKTypa M XUMHUYECKHH COCTaB
BupycoB. Knaccudukamus BupycoB. Penponykuus Bupycos. [IpocMoTp HOKyMeHTaNbHOTO (puibMa O
BUpYyCax.

Bupycel - Bo30Oyautenn mH(peKIuOHHBIX Oone3Heil. OHKOBUpYCHL. bakTtepuodaru: ctpoeHue,
cBoicTBa, mpuMmeHeHue. [Ipaktuueckas pabora. «Metox pasBexenuit» IIpakthueckas pabora.
«TutpoBanue 6akTeprodaroBy.

Bbuonoruyeckne MeToabl 60pPEOBI ¢ BUPYCaMH.

6. I'ennasa unscenepus u Guomexnonozuu. (8 uacos)

OcHoBbl reHHOM nHkeHepuu. Bekropa. Cnenuduueckue dpepmentsl Oakrepuil. [IpakTnueckas
pabota «DHAOHYKIIEa3bl PECTPUKUUHU (paboTa C HYKJICOTHIHBIMH IOCIEI0BATEIBHOCTSMH Ha
Oymare)».

buorexHonorun mnpoAayKuuu OenkoB B OakTepUaNbHBIX KylbTypaxX. [lOCTH)KEHUS T€HHOU
UH)XEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTUBHOTO HMMMYHUTETa OakTepuidi W apxeil.



[Tpaktuyeckas padota «I'ennbie HokHUIBI - CRISPR/Cas (moxenupoBanue Ha 6ymare)»I' MO. MeTobt
nosydenuss 'MO. Urpa-guckyccust «Bpiurpaii rpaHT Ha co3/1aHue
I'MO».

1. Buomexnonozuu ¢ s»cugomnosoocmee (8 uacoe)

JlomecTuKanuss OCHOBHBIC JIOMAalllHUE >KUBOTHBIC; COBPEMEHHBIE OKCHEPUMEHTAX II0
JOMECTUKALUU KUBOTHBIX (JMCHLA, HOPKAa M Jp. — SKCIEPUMEHTHl HAYYHOH MIKOJBI aKaJeMHKa
bensiea). [uckyccust «Jlomectukanusi, Bce JU PACTECHHs U JKUBOTHBIC, KOTOPBIC JKUBYT DPSJIOM C
YeJIOBEKOM MM OJIOMALTHUBAIOTCA? MOXKHO JIM CUUTATh TapaKaHa 0JI0MAITHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOJbl B IKMBOTHOBOJACTBE: TpaHCIUIAHTALMsl SMOPHOHOB, XHUMEpHBIE
KHUBOTHBIE, KIOHMpoBaHue. [IpakTuueckas pabora «Meroauka KIOHHPOBaHUS (MOJAEIMPOBAHUE HA
Oymare).

OcHOBHbIE 00JI€3HM >KMBOTHBIX M PpOJIb IATOTEHHBIX MHUKPOOPraHW3MOB U Iapa3HTOB B
pa3BUTHH 3a00JIEBaHUI JOMAITHUX JKUBOTHBIX U OCHOBHBIX Mepax OOpBHOBIC HHMH; POJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me >KMBOTHBIX. [lonoxutenbHoe u 10004YHOE (OTpPHULATEIBHOE)
BO3/ICHICTBUY aHTHOMOTHUKOB HAa OPTaHU3M B XOJI€ JICUCHHUS )KUBOTHBIX; LM M 3a7a4dl BETCpUHAPUU.
bruorexnonorus kopMmoBbBIX mpemnaparoB. [Ipaktudeckass pabora «CocTaBieHHWE palMOHA MUTAHHS
KMBOTHOI'O, pacueT pacxoJioB Ha cojepxaHue». MccinemoBarenbckas padora «OlLeHKa KauecTBa
MOJIOYHOHIIPOAY KLU

8. Buomexnonozuu ¢ pacmenuegoocmese (10 uacos)

OcHoBHBIE MeTOABl cenekuuu. ['uOpumuzanus. @opmsl or6opa. OCHOBHBIE HaNpaBICHUS
CEeNIeKIUN: YyIy4llleHHue YPOXKalHOCTH, YCTOMYMBOCTH K OMOTHYECKHM M aOMOTHYECKUM (haKTopam.
ITpakTryeckas pabota «Boipammbaem ropox. Kak npoBectu ckpeliBaHue y ropoxay.

OcHOBHBIE TOAXOJIbl CEJIEKIIMM M OMOTEXHOJOTMH KYJIbTYPHBIX pacTeHuil, I'mOpunmzanus,
OTJaJIeHHas TuOpuau3alus, WCKYCCTBEHHBIH OTOOp, TreTepo3uc, TpaHcpopmalus, MyTareHes,
reHEeTHYeCKoe penakTupoBanue). Mcropus cenexkuuu BPoccuu u Mupe, HCTOpUS pa3BUTHS BaXKHEHIITNX
COPTOB KYJIbTYPHBIX PACTEHUM.

Kak yenoBek MoxkeT Moau¢puiupoBars pacteHusa? ['eHHas MHKeHepus pacTeHuil: Yto Takoe
reHeTHYecKass MHKeHepusi pacTeHuid. TpaHcreHnele pacteHus. Meronabl nonyuenus. OOpa3oBaHue
omyxonieil 'y pacreHuil. ArpoOakrtepuanbHas TpaHchopmauus: Ti-mnazmuasl. Iensr  T-JHK.
MonexkyaspHO-TeHeTHYEeCKHe  MeXaHM3Mbl  TpaHchopmaruu. ['eHeTHMueckoe pedakTHpOBaHUE.
CoBpeMeHHBIE TOAXOABI U JOCTHKEHNS T€HETHYECKOrO0 pPEeNaKTUpOBAaHMA pacTeHuil. [IpakTtmyeckas
paborta
«['eHOMHBIE HOXHHUIIBI (MOJeTpoBaHue padboThl cucteMbl CRISP-Cas).

Ecte nmu  xu3Hb B mpobupke? bBHOTEeXHONOTHs KyJIbTYPHBIX pAacTEHUH.



UccnenoBatenbckas pabora «BwipamuBaHue pacTeHUH B NPOOMpPKE (MOXKHO BOCIIOIB30BATHCS
pe3ylibTaTaMu  NPEeAbIAYIIUX HKCIEPUMEHTOB [0 COCTaBJICHHIO MHUTATEIbHBIX PACTBOPOB IS
pacTeHui )».

Monyab «MoJjiekyJasipHble OCHOBBI (pU3HOJIOTHH U (papMaKoJorum» 9 Kiacc
(68 uaco)

1. @usuonozuuecxas xumusa. (20 uacos)

Brenenue. buorennsie anmemenTol: opranorensl: O, C, N, H. AktuBHbIC OpPMBI KHUCIOPOIA, UX
IIOJIyYEHUE, HEUTPAIA3ALU.

Makpos1eMeHThI: MPOLIEHT COACPKAHKs B OPraHU3Me, BhINONHsIeMas QyHKIUS, COAepKaHUe B
npoayktax nurtaHus. Ca2+ - cBs3bIBaolIue OENKH, JIEMOHHPOBAHHUE KaJbIUs, PEryJsalus ypOBHS
KaJIbIIMsl B OpPraHu3Me: TOPMOHBI MOYeK. Mg — cTpoeHHe XJIopoduinia, ero akTHUBAIUS COJHECYHON
SHEPrUEH.

MuUKpO3JIeMEHTBI: B KaKHUX MOJICKYJIaX COJEPIKATCs, BBIMONHICMAas (DYHKIHs, COICpKaHUC B
npoaykrax nuranus. [locneAacTBus mepeno3upoBKA MHUKpOdJeMeHTaMu. Fe — ycBamBaeMble THUIIBI
COCIMHEHUH kxene3a. ['eMonpoTenHbl, reMolnanuH, MUTOXpoMbl. CU — YCBOSHHE M TPAHCIIOPT MEITH.
benku, comepxamue wmeap. I[laromormueckue cunAapomMbl Menke u Bunbcona, cBs3aHHBIE C
MeTaboIM3MOM METH.

Toxcuunble 3nmeMeHThl [lepuoanyeckoit cucTeMsl uisi opranu3ma. BiusiHue HepocTaTka Makpo
Y MHUKPODJIEMEHTOB Ha >KUBbIE OPTaHU3MBI.

UccnenoBarensckas pabora «KonumuecTBeHHash OLEHKA COJEpKaHUS MUKPORJIEMEHTOB WIIU
BUTAMHUHOB B MHUIIEBBIX POTYKTAX)

Kupsbl. 3a0osieBaHusi 4eIOBEKa, CBA3aHHBIE C HAPYIICHUSIMH KUPOBOrO0 OOMEHa.
Jucnunuaemun.

VYrneBoabl. 3aboseBaHUs UEIOBEKa, CBS3aHHbIE C HAPYLIEHUSIMU YIJIEBOJHOIO OOMEHA.
Caxapnblii 1uader.

benku. Ctpoenne. 3a0osieBaHMsI 4YE€IOBEKa, CBS3aHHBIC C HAPYIICHUSIMU OEJIKOBOTO OOMEHa.
Oynkuun  OenkoB. dDepmeHThl. Mexanusm gedictBus. Kmaccel  (pepMEHTATHBHBIX —peakiuil.
Kodepmentsl. [lpaktuueckoe 3ansitue «KauecTBeHHBIE peaklMd Ha OPraHMYECKHUE MOJIEKYIbI».
[Ipaktrueckoe 3amsTue «J/lenarypammsi OenkoB» IlpakTtuueckoe 3ansTHe «M3yueHne aKTHUBHOCTH
aMHIIa3bDy.

Butamunbl sxupopacTBopuMble, BogopacTBopumbie. [IpeBpariieHne BHTAMHUHOB B aKTHBHBIC
dhopmbl KOPepMEHTOB. ABUTAMHUHO3HI.

OcHOBHBIE THUITBI METa0OMUYECKUX peakiuii. buosneprernueckue npornecchl. ['mukomu3. [ukin
Kpebca. Llenms mepenoca 31meKTpoHOB. OKHCIEHHE >XUPHBIX KUCIOT. Karabamm3m aMHHOKHCIIOT.
I'moxoneorene3. CuHTE3 yrIeBOJIOB, OENKOB, KHUPOB. MerabonuTHueckne 3a00JIeBaHUS.
[IpakTuueckoe 3anaTue «Permienue 3a1a4 Ha YHEPTETUUECKUNA OOMEHY.

Knerka. [lonarue memOpanbl. @yHKIMU MeMOpaH. Bunbl TpaHcmopTa B KIETKY.



MewMOpaHHBIE OpraHOUIbI. 3a00JIeBaHUs CBSI3aHHBIE C HAPYIIEHUEM pa0OThl MEMOpPAHHBIX OpPTraHell,
00J1e3HM HaKOIIeHUs. THUIBl KOHTAKTOB MEXIY KJIETKaMH.3HAueHHE MEXKJICTOYHOW KOMMYHHUKAIUU
U1 310pOBbs opranusma. [Ipaktuueckoe3anarue «Aunanus (kiaeTouka Tpayoe)».

SAnapo. VYpoBHHM  yHakoOBKM  XpOMaTuHA.  XPOMOCOMHbBIE  TEPPUTOPHH.
HemeMmOpaHHbIe OpraHOU/IbI.

2. Monexynapuas éuonozus. (20 uacos)

OCHOBHBIC BEXH PA3BUTHUS MOJIEKYJISIPHOW OMOJIOTHH.

HyxneunnoBblie kucinotel. OcCHOBHBIEC MPUHIMIBI cTpoeHus. [IpakTrueckas pabora
«Boimenenne JIHK w3 Oananay. I[lpaktudeckas pabora «Momens JIHK-opuramm». I[lpaktudeckas
paborta «Omnpenenenue kadecta npenaparo JJHK ¢ momombo criekTpodoromerpun» (Ipyu HATMUIUU
obopyoBaHus).

Marpuynsie CUHTE3bI. Pernkanms — OCHOBa KJIETOYHOTO JefeHus. [[puHIUIBI perTuKaiu.
[IpakTuueckass pabota «PerumkatuBHas MamuHa (Wrpa-neMoHctpamus)». Ilpaktuueckas pabora
«[IP (Monmens ammnudukanus Ha Gymare).

Myrtamuu. Yrto Bbe3biBaeT u3MeHeHus B crpoenun JHK. IlpuHumnel penapauuw.

Tpanckpunuus. [Ipakruueckas padora «Cuna npoMoTopay.

I'enernyeckuit kon. Ilpaktuueckas pabora «PemieHue 3amad Ha TEHETHMUECKUH KOI»
Tpancmsus. [Ipaktudeckas padora «DonguHT OEIKOBY.

Opranu3zanus renoma BupycoB [IpoTuBOBUpYCHBIE CPEACTBA, MEXAHU3MBI UX JCUCTBUS.

Opranuzanus reHoMa OakTepuit AHTHOaKTEpUATHHBIC npenaparsl.
HccnenoBarenbsckas pabora «PacnpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranusanus
reHoma dykapuoT ['eHomHOe pemaktupoBanue. I[IpakTudeckas pabora «PaboTra B COBpeMEHHBIX
reHeTuueckux 0azax maHHbiX. [IpoBeaenue In silico

aHaJIMU3a MOCJICIOBATEILHOCTEI TCHOBY.

3. @apmaxonozus (28 uacos)

[Tonsstue o nexapcrBax. IIpuHIMIIBI MOAXOJa K IMOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
CkpunuHr u ero wmetonsl. HccnenoBatenbckas pabora «OKCHEPUMEHTHI 10  ONPENEICHUIO
TOKCUYHOCTH BEILECTB HA APTEMUIUSX).

[Tytu BBenenus JIC. dapMakoKMHETHKA JIEKApCTBEHHBIX BellecTB. BcacwiBanue (abcopOrust)
nexapcTB. OCHOBHBIE MEXaHU3MBbl BCachlBaHUS. TpaHCIOPT JIEKAPCTBEHHBIX BEIIECTB. ['eHbl U OenIKu
nepBoil ¢aspl O6uorpanchopmaruu. IlyTH BbBIBeJEHHMS JIEKapcTB M3 OpraHu3Ma. OKCKpelus H
anuMuHanuA. ['eHsl u Oenku BTOpoil (as3wl 6uoTpanchopmanuu. dapmakoanHamuka. ['maBHOE U
1mo0o4Hoe, pe30pOTUBHOE U MECTHOE, IPSIMOE, HETIPSIMOE U Pe(IIEKTOPHOE JIeHCTBUE.

Bunsl B3aumopeiicTBus siekapcTB. CHHEPrU3M M aHTaroHW3M IPH COBMECTHOM



JCHCTBUM JIEKAPCTBEHHBIX BEIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHAIMHT. THIBI KIETOYHBIX pelentopoB. MeMmOpaHHbIE: HOHHBIE
KaHaJlbl, KaTAJIMTUYECKUE U colpsDKeHHbIE ¢ (G-OeiaKkamMu; BHYTPUKIETOUHBIE: [IUTOIIA3MAaTHUECKUE U
saepHble. MexaHu3Mbl JMraHA-pelenTopHOro B3aumojeicTBus. CeneKTuBHOCTh (M30UpaTeabHOCTD)
TeWCTBUS, CBA3b «XUMUYECKasl CTPYKTYpa — (papMaKoJIOrHuecKasi akTUBHOCTD BEIIECTBY.

PapmMaKoI0rn4ecKon MOIYISALUU CHUHAIITUYECKON XOJINHEPTUYECKOU repenayu.
MonexkyspHbIii MeXaHW3M JeHCTBUS M (apMaKOJOTHYECKHE CBOMCTBA M- XOJMHOOJIOKAaTOPOB,
raHrmo0JI0OKaTOPOB U KypapernonoOHbIX cpeacTB. dapmakonoruyeckas peryisnus aKTHBHOCTH
aJIpeHepPru4ecKoro cuHamnca. AJpeHOMUMETUKH, aJJpeHOOI0KATOPhl, CUMNATONUTUKH. [TpakTnyeckas
paborta
«BnusiHMe afipeHanHa Ha cep/ieuHble COKpAILeHHs (IIPOrpaMMHOE 00eCIIeYeHUE)».

MosnekymspHast (apMakoiIorus aHTHAIIEPIMYECKHX CpeJICTB. | MCTaMMHOBBIE PELENTOPHI:
TUIIBI, MOJIEKyJsipHas opranu3auus. CraOwin3atopbl MeMOpaH TYUYHBIX KJIETOK: MOJIEKYJISIPHBIN
MEXaHU3M JIeHCTBHs, OCOOEHHOCTH KJIMHUYECKOTO NPUMEHEHHUs, TOUYKH IPUIIOKEHHUS JECHCTBUS
MHTUOUTOPOB JIUIHUIHBIX MEAUATOPOB.

MexaHn3M JEHCTBUS U NPUMEHEHUE NPEnaparoB, CTUMYJIUPYIOIUX IPOLECCH UMMYHHTETA.
dapMakonoruueckass — XapakTepUCTHKAa HMHTEPJICHKMHOB:  IIOJYyYEHHE, MEXaHM3M  JEeHCTBHS,
npuMeHeHne. OCHOBBI  MAaTOQU3UOJIOTHHM  OCTPO(a30BOrO  OTBETa, MEIUAIMS BOCIAICHUS.
MonexkyJsipHBIE ~ MEXaHHW3M  [POTHBOBOCHAIUTEIBHOIO  JIEUCTBHUS  TNIFOKOKOPTHUKOCTEPOUIOB,
HECTEPOUIHBIX IPOTUBOBOCHAIUTENbHBIX cpeacTB. Ilpaktuueckas pabora «l'ucromornueckue
rpenaparsl UMMYHHOR CUCTEMBD).

IlonsTie o0 Hapko3e UM HAapKO3HBIX Ipenapatax. KIETOYHBII W HEPBHBIM HAapKO3.
dapMakoIOru4yecKas XapakTepUCTUKA OTACIBbHBIX TPYII HApKO3HBIX CpeACTB. IlocnenoBarenbHOCTh
JeWCTBUS Ha LIEHTpalbHyto cucteMy. [IpakTuueckas paborta
«l'ucronornyeckue npenaparsl HEPBHOU CUCTEMBD.

®dusznonornyeckuit cox; assl cHa. Buasl Hapymienuii cHa [ToHsiTHE 0 MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenapartax (TUIHOTHKAX).

Monekymnsipable acnekThl Homuuenuuud. OnuaTtHble pelenTopbl, WX THUIIBIL.
OHKedaIMHbI U SHIOPPHUHBI - SHOTCHHbIE JIUTaH (bl OTIUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIeWCTBUE, BIMSHME Ha (QYHKIUIO HKCTPAaUpPaMHUIHON CHCTEMBI,
SMOLIMOHAIBHYIO c(epy, PBOTHBIA IIEHTP, apTepUaIbHOE JaBJIEHHWE, LEHTP TEPMOPETYIIALUH.
MonekynsipHble MEXaHU3MbI AEUCTBUS HEHPOJIENTUKOB, BIUSHUE HA A0(aMUHOBBIE, CEPOTOHUHOBBIE,
aJipeHO- U TMCTAMHUHOBBIE PELENTOphl, WX JEWCTBUE Ha KJIETOYHble MEeMOpaHbl, Ha JIETOHUPOBAHUE
TKaHEBbIX MOHOAMMHOB. [loTeHIIMaN- 3aBUCUMBbIE HATPUEBBIEC KAHAIIBI KAK MUILIEHN JEHCTBUSI MECTHBIX
a"HecteTHKoB. CriocoObl MHTHOMPOBaHMS MMOTEHIMAN-3aBUCHUMbBIX HATPHEBBIX KaHAJIOB MECTHBIMU
a"HecreTukamu. llpaktuueckass pabGora «Kapra »skcmpeccuun 10()aMHUHOBBIX M CEPOTOHHHOBBIX
peLenTopoB B Mo3re Mbliiei». MccnenoBarenbckast pabora «IloBegeHueckne TecTbl Ha



pBIOKaX Danio  rario.  Cserio-TeMHas KaMepay. HccnenoBaTenbekas pabota
«IToBenenyeckue TecThl Ha pbiOkax Danio rario. OtkpbeiToe moje». McciemoBarensckas pabora
«IToBeneHyeckue TecThl Ha peiOKax Danio rario. CraiiHoe OBEICHUEY.

Monayab «MoJiekyIsipHble OCHOBBI cejleknum» 9 kiaacc (68 yaca)

1. Monexynapuas ouonozus. (20 uacos)

OcHOBHBIE BE€XU Pa3BUTHUS MOJIEKYJIIPHON OHMOJIOTHH.

HyxnennoBsie kucnotsl. OCHOBHbBIE IPUHLHUIBI cTpoeHus. [IpakTuueckast paboTa
«Boimenenne JIHK w3 Oananay. I[lpaktudeckas pabora «Momens JIHK-opurammy. I[lpaktudeckas
pabota «Omnpenenenue kauecta npemnaparo JJHK ¢ momombto criekTpodoromeTpun» (Ipyu HATMYUU
o0opyoBaHus).

MatpuuHble cuHTe3bl. Peruinkanusi — OCHOBa KJIETOYHOIO JeneHus. [IpuHIuNbl permKaimm.
[IpakTuueckass pabota «PerumkatuBHas MamiuHa (Wrpa-neMoHctpamus)». Ilpaktuueckas pabora
«[IP (Monmens ammnudukanus Ha Oymare).

Mytanuu. Yto Bbe3biBaeT u3MeHenus B crpoenun JIHK. Ilpunnuner penapanuu.

Tpanckpunuus. [Ipakruueckas pabora «Cuna npoMoTopay.

I'enernueckuit kon. Ilpaktuueckas pabora «PemieHue 3amad Ha TEHETHMYECKUH KO
Tpancnauus. [IpakTudeckas padorta «DonauHT OEIKOBY.

Opranu3zanus reHoMa BupycoB IIpoTUBOBHpYCHBIE CPEICTBA, MEXAHU3MBI UX JEHCTBHUSL.

Opranmsanus reHoma O6akrepuii AHTHOaKTepUabHBIe TpenapaTsl. MiccnenoBarenbckas padoTa
«PacnipocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit» Opranuzaiys reHoMa 3ykapuot I'eHoMHOe
penaktupoBanue. [Ipaktuyeckas pabora
«Pabora B COBpeMEHHBIX TreHeTHyeckux ©a3ax gaHHbIX. [IpoBemenue In silico anammza
IIOCJIEI0BATEIBHOCTEN TEHOBY.

2. Monexynapuvie ocnoevt zenemuxu (20 uacoe)

[Tpenmer renetuku. KpaTkas uCTOpHS pa3BUTHS IPEACTABIECHUS O HACJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: Kak packpacuTh KoTa. Uto Takoe mpusHak? IlyTe OT reHa 1o nmpu3Haka.
Mytanuu. Amnenu. 'eTepo3urorsl 1 rOMO3HroTHl. JJOMUHAaHTHBIE M pelEcCUBHBIE ajuienu. Ponesas
urpa «Amnenu». MccnenoBarenbckuii mpoekT MyTareHHble (haKTOpBI.

['eHbl cTposT OopraHu3M. BkiodeHne M BBIKIIOUEHHE OOJbIIOro Habopa reHoB. Kak kieTku
MOHMUMAIOT, KaKhe I'eHbl JOJDKHBI paboraTh. PoneBas urpa «Cyap0a kineTku». ['eHbI-niepexirodaTeny.
[IpakTnueckoe 3aganre « AJITOPUTMBI I KIETOK.

JuckpeTHOEe HaclieIoBaHUE MPU3HAKOB. 3aKOHBI MeEHAeNs: OJUH IeH - OOUH npu3Hak. Cxema
CKpeIllMBaHUsA. 3aKOH eIuHOo0Opa3zus TuOpuAOB ImepBoro rmnokosneHus. [IpakTuueckoe 3anaHue
«EnnHooOpa3ue mepBOro MOKOJEHHUS». 3aKOH pacHIeIICHUs



MpU3HaKa BO BTOpOM nokojeHuu. [IpakTthueckoe 3amanue «PaciierieHue BO BTOPOMITOKOJCHHUM.
HccnenoBatenbekuil mpoeKT «3akoHbl . Menens B 3KCIIEpUMEHTEY.
3akoHbl MeH/IeNsl: HECKOJIBKO T€HOB - HECKOJIBKO MPHU3HAKOB. JurnOpuaHoecKpenuBaHue.
HeszaBucumoe pacxoxkaeHue XPOMOCOM. [IpakTuueckoe 3aJJaHue
«Pemerka Ilenneray. CliemieHHOE HaCICOBAHUE.,
B3aumoneiictBue reHOB. AJsuienbHOe W HeawienbHoe. [IpakThueckoe 3aHsITHE
«BzaumoelicTBs TeHOB (MO/ICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»OnpeaesieHue

noiia. [TonmoBeie xpomMocombl. CaMilbl U caMKu. BiusiHue pakTopoB OKpyKaroIien CpeIpl.
XpOMOCOMHOE ONpeAcIICHUE nona. [lomoBble  XpOMOCOMBI.
[IpakTHueckoe 3a/laHue «HacnenoBanue, CLEIJIEHHOE C  IOJIOM». [Tpobnema

,HOHOHHHTCHLHOﬁ X-XpOMOCOMBI Y KCHIIUH. TpeXI_IBeTHLIC KOIIIKH.

3. Monexynapuvie ocnoswt cenexyuu (28 uacos)

['ensl B monynsanusix: Benukoe paBHoBecue. [lomymsamus. YacToThl BCTpeuaeMOCTH MpU3HAKa U
autens. Ypapaenue Xapau-BaitnOepra. IIpaktudeckoe 3amanne «YacToThl ajienei, T€HOTHIIOB U
dbenorunony. MccnenoBarenbCKuil MPOEKT « AHAIN3 TEHETUYECKON CTPYKTYPHI OMYJISIIAH (Ha OCHOBE
3aKoHa Xapau-BaitHbepra)y.

[Tomynsiuu MEHSIOTCS: YHCIEHHOCTb, MHUTpalus U BBIOOp cympyra. DakTopbl, KOTOpHIE
BBIBOJIAT TOMYJISIIMIO M3 paBHOBecus Xapau-BaitnOepra. UucnenHocTs nomynsuuu. PoneBas urpa
«9ddekt ocHoBatens». Ponesas urpa «3¢dekt OyThU10uHOr0 ropibiikay. Jpeid reHos. Myrarumu.
Hecnyuaiinoe ckpenuBanue. M3oisius.

[Tomynsiuy MEHSIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JeHCTBUS €CTECTBEHHOTO OTOOpa.
JBrxymmii ot6op. PoneBast urpa « EcrecTBeHHBINH OTOOPY.

Monudukanronnass HU3MeHUMBOCTh. (CTaTUCTHUECKHE OCOOEHHOCTH MOAU(PUKAIMOHHON
u3MeHuuBocTH. VccnemnoBarenbckue paboTel «MonaudukanyonHas HW3MEHYMBOCTh PACTCHHH B
Mpezenax Ballero MecTa KUTEIbCTBaY.

HacnenoBanue KonuyecTBEHHbIX npu3HakoB. KonuuectBeHHble npu3Haku. CpenoBas
M3MEHYUBOCTh Npu3Haka. Koagdunuent nacnengyemoctu npuszHaka. Oteer Ha oTOOp. Ilomck reHos
KOJIMYECTBEHHBIX MNpu3HakoB. OnHoHykieoTHaHble BapuaHTbl reHoB. JHK-uun. IlonHorenomusIit
aHaJIU3 acCOLMAaIIUH.

«Owmb1» Hag reHomoM. [loctrenomuas spa. OOpaTHast reHeTHKa. « OMUKCHBIE» HCCIIEIOBaHUS.
[Tporeom, metabonom. [IpakTuyeckoe 3a1aHue « ATPOHOMBI.

JlomecTukanus U LEHTPHI T€HETHYeCKOro pa3zHooOpasus. [loucku pacteHuid ¢
«XOPOIIUMWY» TIPU3HAKaMU TSl yenoBeka. L{eHTprl reneTnueckoro pasHooopasus. Hukomaii UBanoBud
Basunos. Cenexumsi. KomOunanmonnas u rudpuanas ceneknus. ['ereposuc. [IpakTudeckoe 3amanue
«l"oMoItornueckue psiibl HaclaeACTBEHHON N3MEHUYNBOCTI.

CoxpaHuTh M U3yUUTh T'€HbI, YTOOBI MEHATH Oynyiiee. Kak npaBuiabHO XpaHUTh



reHbl. Kosieknuyu reHeTHYecknx pecypcoB pacTeHui. [IpakTuKyM W/MiHMuCCiIeoBaTEIbCKUM MPOEKT
«MeToapl KyJIbTUBHPOBAHHS IN VItr0 uis COXpaHEHUS T'€HETHYECKHUX PECYPCOB PACTCHHH M IS
YCKOPEHHOM CEJICKLIUM.

['eneTrueckue UEHTPHI B HaleH cTpaHe. I'1e 3aHMMAar0TCsl TEHETUKOW M TEHOMUKOM 11 HYX]T
CEeJIbCKOT'0 X03HCTBA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOYHOM JEATEJBHOCTH

3ausaTusa B paMKax IMporpamMmbl HalpaBJICHbBI Ha oOecrieuenue JOCTHXKCHUA IIKOJIbHUKaMHN
CICAYIOMUX JJUIYHOCTHBIX, MCTAIIPECAMCTHBLIX U HpCIIMCTHI)IXO6pa30BaTeJ'H)HI)IX PE3YJILTATOB.
JIMYHOCTHBIE Pe3yJbTAThI:

B cghepe 2epasicoanckoco eocnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM
ACATCIIbHOCTU IIPU BBIIIOJIHCHUHA I/ICCJIGI[OBaHI/If/'I U MOPOCKTOB, CTPCMJICHUC K B3aUMOIIOHHMMAHUIO H
B3alMOITOMOLIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOIIEHHE K OWOJIIOTUM KaK K BaXXHOH
COCTABJISIFONIEH KYJIbTYpPBhl, TOPIOCTh 32 BKJIAJ POCCHICKUX M COBETCKMX YUEHBIX BPAa3BUTHE MUPOBOMU
OMOJIOTMYECKON HAYKH.

B cgepe 0Oyxosno-npaecmeennoco eocnumanusi: TOTOBHOCTb OLIEHUBATh IIOBEACHHUE U
MOCTYNIKA C TO3UIUU HPABCTBEHHBIX HOPM H HOPM OKOJIOTMYECKON KYyJIbTYpbl; IHOHHMaHUE
SHAYMMOCTHU HPABCTBCHHOI'O ACIICKTA ACATCIBbHOCTHU YCJIOBCKA B MCIAUITMHEC U OHOJIOTHH.

B cepepe scmemuueckoco 6ocnumanus: TIOHUMaHUE pOIU OWOIOTMM B (OPMHPOBAHUU
ACTETUYECKOMN KYJIbTYpPhl TUYHOCTH.

B cghepe ¢usuueckozo socnumanus, ghopmuposanus Kyavmypul 300p06bs U IMOYUOHATLHOSO
Onazononyyus: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 3/J0POBBIN 00pa3
KU3HU (370pOBOE MUTAHUE, COOMIOICHIE TMTUEHNYECKUX IPAaBUI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUA W OTHbIXa, peryisipHas (Qu3ndeckas aKTHBHOCTh); OCO3HAHHE IOCIEICTBUN U HEMpPUATHE
BPEIHBIX TMPUBBIUEK (YMOTPEOJICHHE alIKOTOolisd, HAPKOTHUKOB, KypeHHe) M HHBIX (opM Bpema s
(bU3UYECKOTO U TICUXHYECKOTO 3/I0POBBS; COOMIOJCHUE MPaBUl 0€30MaCHOCTH, B TOM YHCIIC HABBIKU
0€301acHOTO MOBEICHUS B MPUPOAHON cpene; chOopMUPOBAHHOCTh HaBBIKA PEQIICKCHU, YIPABICHUE
COOCTBEHHBLIM SMOIMOHAJIBHBIM COCTOAHUEM.

B cgpepe mpyoosoco eocnumanus: akTUBHOE ydacTHE B PEIIEHUU TMPAKTUYECKUX 3anady (B
paMKax CeMbH, IIKOJIbI, TOPOJIa, Kpasi) OMOJOTHUYECKON M HKOJIOTHYECKON HAMPaBIEHHOCTH, HUHTEPEC K
MPAKTUIECKOMY M3yUeHUI0 podeccuil, CBI3aHHBIX C OMOJIOTHEH.

B cgepe sxonoeuueckoeo 6ocnumanus: OpUeHTANUs HA MPUMEHEHHE OMOIIOTMYECKHX 3HAHHMA
MIpH PEIICHUH 33/1a4 B 00JaCTU OKPY>KAIOIIEH Cpe/bl; 0CO3HAHME IKOJIOTHIYECKUX MPOOIeM U MyTel ux
pelieHus; TOTOBHOCTh K YYaCTHIO B TPAKTUUECKOUIEATEIbHOCTH IKOJIOTMYECKOM HAMpPaBIEHHOCTH.

B cgepe nonumanus yennocmu HayyHo20 nosHAaHusA: OPUEHTALUS HA COBPEMEHHYIO CHUCTEMY
HAay4YHBIX HpeHCTaBHeHI/Iﬁ 00 OCHOBHBIX 6I/IOJ'IOFI/I'-ICCKI/IX3aKOHOMepHOCTﬂX, B3aNMOCBA3AX YCJIIOBEKA C
MPUPOAHON M COLIMAIBHOM CPeaoi;



MOHMUMAaHUE POJIK OUOJIOTMYECKOM Hayku B (OPMUPOBAHWM HAYYHOIO MHUPOBO33PEHHMS; pa3BUTHE
Hay4yHOUM I0003HATENBHOCTH, WHTEpeca K OHOJOTrMYecKol HayKe, HaBBIKOB HCCIEI0BATEIbCKOMN
NeSTEIILHOCTH.

B cgepe aoanmayuu x usmMeHAOWUMCA YCIOBUAM COYUAILHOU U NPUPOOHOU CPeobl:
aJieKBaTHasl OLIEHKA M3MEHSIOUIUXCSA YCJIOBUN; MPUHATHE pelleHusl (MHIUBUAyalbHOE, B IPYyIIE) B
M3MEHSIIOIIUXCS YCIOBUSX Ha OCHOBAHMU aHallM3a Ouojormdyeckoid uHOpManuu; MIAHUPOBAHUE
JICUCTBUN B HOBOM CHTYyaIlid Ha OCHOBaHUH 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MertanpenmeTHblie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NOZHABAMENbHHIMU OELUCMBUIMU.
ba3oBbie J0orMYECKHE IEUCTBHUS:

® BBLIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKU OMOJIOTHYECKUX 00BEKTOB (HBHGHHﬁ);

® YyCTaHaBJIMBaTh CymeCTBeHHLIﬁ IIPpHU3HAK Knaccmbnxaunn OMOJIOTHMYECKUX 00BEKTOB (HBHCHHﬁ,
HpOHGCCOB), OCHOBAaHMUA OJIA 0606H_IeHI/I$I U CpaBHCHH:A, KPUTCPUU ITPOBOJUMOI'O aHAJIN34,

® ¢ y4éTOM NPEeUI0KEHHONH OMOJIOTHYECKON 3a/1a4H BBIABIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS
B paccMarpuBaeMblx (akTax U HAOMIOACHUSX; NpeqIaraTb KPUTEPUH [UIsl BBISBICHHS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

® BBIABIATH ACPUIUTEl WHPOPMAIMU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS ITOCTaBICHHON
3a/1a4u;

® BLISBIATH MPUUYMHHO-CICACTBEHHBIE CBSI3M MPU H3YYCHHUH OWMOJOTHYECKUX SIBICHUH U
MPOLIECCOB;  JieJIaTh  BBIBOABI C  HCIOJIb30BAaHUEM  JEAYKTUBHBIX M  WHIYKTHBHBIX
YMO3aKTIOUeHNUN, YMO3aKIIOUeHHH 10 aHAIOTUH, (OPMYINPOBATh TUIIOTE3bI O B3aMMOCBS3SIX;

® CaMOCTOSITENBHO BHIOMpaTh CHOCOO pelieHus y4eOHOM OMOIIOTHYEecKO 3ahauu (CpaBHHUBATH
HECKOJIbKO BapUaHTOB PELICHUS, BEIOMPAaTh HanOoee MOAXOIAIINI ¢ yUETOM CaMOCTOSTETHLHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ncciie1oBaTeNnbCKUE TEHCTBUSL:

® HCHOJB30BATh BONPOCHI KaK I/ICCJ'IGI[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHM,

® (opmynupoBaTh BONPOCHI, (PUKCUPYIOLIUME pa3pblB MEXAY pPEaJbHBIM U KEJIaTeIbHBIM
COCTOSIHUEM CUTYalllH, 00bEKTa, U CAMOCTOATEIbHO YCTAaHABINBATH HCKOMOE U JIaHHOE;

® (opmupoBaTh rumnore’y 00 HCTUHHOCTH COOCTBEHHBIX CYXKJIE€HUH, apryMEHTHpPOBaTh CBOIO
MIO3ULIUIO, MHEHUE;

® T[POBOJAUTHL TI0 CaMOCTOSITEJIBHO COCTaBJIEHHOMY TIUIaHy HaOJIOJEHHWE, HECIOXHBIA
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE WCCIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouosoruueckoro o0beKkTa (mpoiiecca) U3yueHus,

® [IPUYUHHO-CJICICTBEHHBIX CBSA3EH M 3aBUCUMOCTEH OMOJIOTHYECKUX 00BEKTOB MEXTYy COOOI;



OLICHUBATh Ha NPUMEHHMMOCTb U JOCTOBEPHOCTh HH(POpPMAIMIO, MOJYYCHHYI0 B XOJe
HaOJII0ACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOIMICHUS W BBIBOJABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, SKCIIEPUMEHTA, BJIAJICTh MHCTPYMEHTAMH OICHKH JIOCTOBEPHOCTH IMOJIYYCHHBIX
BBIBOJIOB M 000OIEHNI;

IIPOrHO3UPOBATHL BO3MOXKHOC I[a.]'[BHefII.H@G pPa3BUTHE OMOJOrMYECKUX ImponeccoB MU HX
IOCJICACTBHA B aHAJIOTMYHBIX HMJIKM CXOAHBIX CHUTyalUAX, a TaKXKE BbIABUIaTh IMPCAIIOIOKECHUA
00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PaGora ¢ uadopmarueii:

NPUMEHSTh Ppa3IMYHbIE METOJAbI, WHCTPYMEHTBI W 3alpochl HpU TMOHCKE U OTOOpe
OMOJIOTNYECKO MH(POPMALIUU UM JTaHHBIX U3 UCTOYHHKOB C YYETOM NPEIOKEHHON yueOHOM
OHOJIOTMYECKOM 3a1a4u;

BEIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH ¥ HWHTEPIPETHPOBATH OHOJOTUUYCCKYIO
MH(POPMAIIHIO Pa3IMYHBIX BUIOB U (DOPM IMPECTaBICHUS;

HaxOJIUTh CXOJIHBIE apPTYMEHTHI (TIOATBEPKAAIOIINE WIIK OMPOBEPTaIOINE OIHY UTY K€ HJCIO,
BEPCHIO) B Pa3IMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpPATh ONTUMalbHYIO (opMy MpeAcTaBieHuss HHPOpMAUU U
WJUTIOCTPUPOBATH PEIIaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, TharpaMMaMu, HHOU rpaduKkoi 1
MX KOMOHMHAILIUSIMU;

OIICHUBATh HAJEKHOCTh OWOJOTHYECKOW WH(MOpPMAMH 10 KPUTEPHUSM, MPEITI0KESHHBIM
yUuTeIeM Wi cPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;

3aIlIOMHUHATh U CUCTCMATHU3UPOBATH 6I/IOJ'IOFI/I‘ICCKYIO I/IH(l)OpMaI_II/II-O.

B cihepe osnadenus ynusepcanbHvimMu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU
OOuenue:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXIEHUS, BBIPAXKaTh SMOLIUU B MTPOLIECCEBBINOIHEHUS
MPaKTUYECKUX U JIabOpaTOPHBIX padoT;

BBIpaXkaTh c€0s1 (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIEHHs, MOHUMATh 3HAYEHHE COLMANIBHBIX 3HAKOB,
3HaTh U PACIO3HABaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluil U cMATYaTh KOH(IUKTHI, BECTH
IIEPETOBOPBI;

MOHUMaTh HaMEpPEHUs JPYIHX, MPOSBIATH YBaKUTEIBHOE OTHOLIECHHE K COOECETHUKY U B
KOPPEKTHOI opMe popMyIUpOBaTH CBOU BO3PAKEHHUS;

B XOJ€ Juanora W/WiM JTUCKYCCHHM 3a/laBaTh BOMPOCHl IO CYIIECTBY 0OCYyXIaeMoi
OMOJIOTMYECKOI TeMbI U BBICKa3bIBaTh Ui, HAllEJICHHbIE HA pelleHre OUOJIOTHYecKoi 3a1aun
U To/JIepKaHue 0JaroKenaTeIbHOCTH O0IEHMS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXKICHHSIMU JPYTUX YYAaCTHHUKOB JHMAJOra, oOHapy>KUBaTh
pa3auyuus U CXOACTBO MO3UILIMIA;

MyOJIUYHO MPEACTABIATh PE3yNbTAaThl BHIIOJTHEHHOTO OMOJIOTMYECKOro OIbITa (3KCIEpUMEHTA,
HCCIeA0BaHMs, IPOEKTA);



CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHUS C Y4€TOM 3a/1ad IMpe3eHTalud MU
0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIE M TMCbMEHHBIE TEKCTHI
C MCIIOJIb30BAaHUEM UJLIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAs JeSITCIHbHOCTD (COTDVHHI/ILIGCTBO)Z

MOHMMAaThb M HCMOJb30BAaTh NPEUMYIIECTBA KOMAHIHONW M WHIMBHIYaIbHOH pabOTHl NIpU
pelieHNH  KOHKPETHOW  OMOJIOTMYEeCKOd  mpoOiieMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTH
NPUMEHEHHUsST TPYNNOBBIX (OPM B3aUMOJCHCTBUS TNPHU PEIICHUM IOCTABICHHON Yy4eOHOMH
3a7a4u;

OPUHUMATh LETb COBMECTHOW JEATENBHOCTH, KOJUIEKTUBHO CTPOMTH JECUCTBHA IO €&
JIOCTHKEHHUIO: DAaCIpeNeNisiTh pOJM, JO0TOBApUBAThCA, OOCYKIAaTh IPOIECC M PE3yNbTar
COBMECTHOH paboThI;

YMCTb O606H_[aTB MHCHUA HCCKOJIBKHUX JIIO,Z[GI‘/'I, MMPOABJIATH TOTOBHOCTb PYKOBOJUTD, BBIIIOJIHATD
MOpYyUCHU:, NIOAJYUHATBHCA,

IUIAaHUPOBATh OPIaHM3allMI0 COBMECTHOM paboThl, ONpENesiTh CBOIO poiib (C  y4€TOM
MPEANOYTEHUH ¥ BO3MOXKHOCTEH BCEX YYACTHUKOB B3aMMOJICUCTBHS), paCIpEnesTh 3a1adu
MEXTy WICHAMH KOMaHJIbl, Y9aCTBOBATh B IPYIIOBBIX (opMax paboTel (00CykKIeHUs, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMBI U UHBIC);

BBIIIOJIHATE CBOIO 4YacCTb pa6OTI)I, AOCTUraTb KA4YCCTBCHHOI'O pE3yjibTaTa II0 CBOCEMY
HaIIpaBJICHUIO H KOOPAUHHUPOBATH CBOU JIEUCTBUS C APYIruMH YJICHAMH KOMAaHIbI;

OLICHMBATh Ka4yeCTBO CBOET0 BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSM, CAMOCTOSITEIBHO
c(OpMYJIMPOBAHHBIM yUYaCTHUKAaMHU B3aUMOJEHCTBHS; CPaBHUBATh PE3YJIbTAaThl C HCXOJHOU
3aaueil W BKJIAJ KaXKIOrOo 4jieHa KOMAaHJIbl B JOCTHXKEHHUE pe3ysbTaTOB, paslelsTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA MTEpe] TPYIIION;

OBJIAJIETh CUCTEMOW YHMBEpPCAIbHBIX KOMMYHUKAaTHUBHBIX JEUCTBUM, KOTOpas oOecrnedyuBaeT
c(OPMHUPOBAHHOCTH COLMAIBHBIX HaBBIKOB U AMOLMOHAILHOTO UHTEJIEKTA IKOJIBbHUKOB.

B cipepe oenadenus  ynugepcanvnvimu VUeOHbIMU — pe2YNAMUBHbIMU oelcmeusmu:

CaMoopra"nusaiusi:

BBISBJIATH TPOOJIEMBI JUJIST PEIMICHUS B JKU3HCHHBIX W YYCOHBIX CHUTYAlUSAX, WCIIOIB3YS
OHOJIOrHYECKUE 3HAHUS,;

OpPUEHTHPOBATHCS B PA3IUYHBIX MMOAXO0JaX MPUHATHS peuleHui (MHAUBHUIyalIbHOE, IPUHSITHE
peleHus B TpyIIIe, IPUHATUE PEIIeHUH rpynmnoil);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA 3ala4u (I/IJ'II/I €ro I-IEICTI:), BBI6I/IpaTL CIIoco0
peuicHu-d yqe6HOﬁ OMOJIOrHYECKOM 3aga4u C y‘{éTOM HMCIOIIUXCA pEeCypCOB U COOCTBEHHBIX
BOBMO)KHOCTeﬁ, APTrYMCHTUPOBATH NPCAJIaracMbIC BApHAHTBI pe]l[eHPIfI;

COCTaBIIATh IUIAaH JeWCTBUH (IJIaH pealn3allid HAaMEUEHHOI0 JIrOpUTMa peLIeHHs),
KOPPEKTHPOBATh MPEUIOKEHHBINH aJrOpuTM € Y4YETOM IMOJyYeHHs] HOBBIX OHMOJIOIMYECKHX
3HaHUI 00 n3yuyaeMoM OHMOJIOTHUECKOM OOBEKTE;

AC1aTh BLI60p )41 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.



CaMoKOHTpOJIb (pediiekcust):

BJIAJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIUU U PEe(ICKCHH;
J1aBaTh aIeKBAaTHYIO OIICHKY CUTYalllH U MpeJyIarath IUiaH e€ N3MEHEeHNUS;

YUYUTBIBAaTh KOHTCKCT W NPCABUACTHE TPYAHOCTH, KOTOPBIC MOT'YT BO3HHKHYTH IIPH PCHICHUU
yqe6H0171 OHOJIOrHYECKOM 3aaa4u, agalTupoBaTh PCUHICHUC K MEHAIOIUMCS O6CTOHT€J'H:CTB3M;

OOBSCHATh TNPUYMHBI JIOCTHXKEHUS (HEIOCTHIKEHMsSI) Ppe3yJbTaToB JEATEIbHOCTH, JaBaTh
OLIEHKY MTPHUOOPETEHHOMY OIIBITY, YMETh HAaXOIUTh MIO3UTUBHOE BIIPOU3OMIEIICH CUTYyallNH;

BHOCHUTH KOPPEKTUBBI B OCATCIBHOCTH Ha OCHOBEC HOBBIX O6CTOHT€J'H>CTB, U3MCHUBIINXCA
CHTyaHHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIINX pr,I[HOCTeﬁ;

OIICHUMBATh COOTBETCTBUEC PE3YyJIbTaTa HCIU U YCIIOBUAM.

OMOLIMOHAJILHBII HHTEIUIEKT:

pa3nuyarh, Ha3bIBaTh W YHPABIATh COOCTBEHHBIMH SMOLMSAMHM U 3MOLUSAMHU
ApyTux;

BBISIBIISITh M QHAJTU3UPOBATH IPUYHHBI SMOLINH;

CTaBUTH ce0s1 Ha MECTO APYroro 4ejJoBeKa, IOHUMAaTh MOTHUBbBI U HAMEPEHUSIPYTOTr0;
peryaupoBaTh crioco0 BBIPAKEHHsI SMOLIUH.

[IpunsTtue cedst u Apyrux;

OCO3HaHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, €r0 MHEHUIO;

MIPU3HABATh CBOE MPABO Ha OLIMOKY U TaKOE K€ MPaBo JAPYroro;

OTKPBITOCTB ce€0€ U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIQJIETh CHCTEMOM YHHUBEPCANbHBIX Y4YEOHBIX pPEryJsATHUBHBIX JEWCTBUHM, KOTOpas
oOecrieunBaeT (OPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMUHOCTH (BHYTPEHHSSI MO3UIUS
JUYHOCTH), U >KM3HEHHBIX HAaBBIKOB JMYHOCTU (YIpaBlieHUs COOOW, CaMOJMCLUILIMHBI,
YCTOWYUBOTO MOBEACHMUS).

IIpenmerHbie pe3yabTaTbl OCBOEHHUS IpOorpaMMsl B
M03HaBaTENbHOM (MHTEIIEKTYaIbHOI) cdepe:

- HpI/IO6pCTeHI/IC OIIbITa HCIIOJIB30BaHUsA MCTOI0B OMOJIOTHYECKO HAayKH C [CJIbIO H3YYCHUSA

OMOJIOTHYECKUX OOBEKTOB, SIBIICHUN U MPOIECCOB: HAOJIOICHHE, ONMMCAHNE, MPOBEACHUE HECIOKHBIX

OMOJIOTUYECKHUX OIBITOB U SKCIICPUMCHTOB, B TOM YHUCJIC C UCITIOJIb30BAHUEM aHAJIOTOBBIX U I_[I/I(prBI)IX

OMOJIOTNYECKUX TIPUOOPOB U UHCTPYMEHTOB;

CbOpMI/IpOBaHI/Ie YMCEHUA HHTCIPUPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMHU U3 APyrux

y4eOHBIX IpeaAMEeTOB ((PU3NKU, XUMHH, Teorpaduu, HICTOpUH, OOLIECTBO3HAHUS U T. 11.);



— QopmupoBaHue yMEHUI pemiaTh y4eOHbBIE 3a/ladi OMOJIOTUYECKOTO CONEPIKAHUS, BBISBISTH
IIPUYMHHO-CIICICTBEHHBIE CBS3HU, NPOBOJUTH KAYECTBEHHbIE U KOJIMYECTBEHHBIE pAaCyeThl, JACNATh
BBIBOJIbI HA OCHOBAaHHMH MOJIYYEHHBIX PE3YJIbTATOB;

— (opmupoBaHuEe yMEHUS IUIAHUPOBATh yueOHOE HCCIEIOBAHHE WM MPOEKTHYI0 paboTy ¢
Y4eTOM IOCTABJIICHHOH 1enu: GOopMyIUpOBaTh MPOOJIeMy, TUIIOTE3Y M CTaBUTh3a/1a4u MCCIICAOBAHNUS,
BBIOMpATh aJ€KBATHO IMMOCTABJIEHHOM IEIM METO[bI, JeJaTh BBHIBOJBI MO Pe3yJibTaTaM HCCIIETOBaHUS
WJIU TIPOEKTHOU JIeATEIbHOCTH;

— (opmupoBaHHe UHTEpeca K YIIyOJeHHIO OHWONOTMYecKHX 3HaHWU (TpeanpoduiIbHas
MOJIrOTOBKA U MpoQeccHoHanbHas OPUEHTAIM) U BBIOOPY OMOJIOTHH Kak MPOHIBHOTO MpeaMeTa Ha
CTYIIEHH CPEIHETO MOJIHOro 00pa3oBaHus 1 OyaymeHnpodeccnoHanbHON AEATENbHOCTH, B 00JIaCTH
OMOJIOTUH, MEAULIMHBI, SKOJIOTHH,IICHXOJIOTHH, BETEPUHAPHUH, CEIILCKOTO X03SHCTBA;

— BJaJeHHE HaBbIKAMM paboThl C uUHpOpMaLKEH eCTEeCTBEHHO-HAYYHOI'O COJIEpXKaHUs,
IIPEJCTAaBICHHON B pa3HO opMme (B BUJE TEKCTa, TAOIUYHBIX JAHHBIX, CXEM, I'paMKOB, JUArpaMM,
MoJIeNIel, N300pakeHnH ), KpUTUYECKOTO aHaji3a MH()OPMAIH 1 OLIEHKH €€ JIOCTOBEPHOCTH;

— yMEHHE MHTETPUPOBATh OMONOTMYECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX YYEOHBIX MPEAMETOB;
UHTEpEC K yriayOaeHn0 OMOIOrHYecKrX 3HAHUI U BHIOOPY OMOJIOTHH KaK MpOo(UILHOrO mpeaMeTa Ha
ypOBHE cpelHero obiero odbpazoBanus st Oyayuieil mpodecCHoHaIbHON J1eATEIbHOCTH B 00JIaCTH
OMOJIOTHH, MEIUIIMHBI, YKOJIOTHH, BETEPUHAPHUH, CEIIBCKOTO XO035HCTBA, MUILEBON MPOMBIIIICHHOCTH,
TICUXOJIOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEJCTABICHUS O MATCPUATUCTUUYECKON CYITHOCTH
TE€HOMOB YKHUBBIX OPTAaHU3MOB U PETYJISIIIUIO UX PaOOTHI;

— 3HaHHME OCHOBHBIX (DAKTOPOB OKpY:KAIOIIEH Cpe/bl, BIUSIOUIMX Ha Pa3BUTHE U CYLIECTBOBAHUE
YKUBBIX OPTaHU3MOB, aJaNTalui K GakTopaM OKpy Karollen Cpeibl;

— 3HaHHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JOCTHKCHHI B COBPEMEHHOM
KHU3HH YeJIOBEKa, 0COOCHHOCTH HCIIOIb30BAHUS KMBBIX OPTaHU3MOB JUIS MPOU3BOACTBEHHBIX HYK]I
YEJIOBEKA;

— 3HaHWE OCHOBHBIX IIOJIXOJIOB CEJEKIMH M OHOTEXHOJOTMH KYJBTYPHBIX pacTEHH,
XapakTepu30BaTh TI'€HETUYECKM MOAM(DUIMPOBAHHBIE PACTEHUS, ONEPUPOBATh  IOHSTHUIMH,
ruOpuau3anysi, OTHaleHHas TUOpUAM3alMs, HCKYCCTBEHHBIH OTOOp, rerepos3uc, TpaHcopmarus,
MyTareHe3, TeHeTUYECKOE PEJaKTUPOBAHNUE;

— TIIOHUMAHHEC MOJICKYJIAPHBIX MCXaHU3MOB pCaJin3allun HaCHCHCTBCHHOﬁ I/IH(I)OpMaI_[I/II/I U YMCHUC
CBO60)IHO OICpHUpOBaTHL OCHOBHBIMH TTOHATHAMH MOJ'IGKy.]'ISIpHOﬁ ouonoruu u ee COBPCMCHHBIX
HaHpaBJ’ICHI/Iﬁ — I'CHOMUKHU, MECTAIrCHOMUKH, TIPOTCOMUKU

— B3HAHHE OCHOBHBIX 3a00JIeBaHUM YCJIOBCKA, MCXAaHU3MOB HX PpPa3BUTHA, crocobax ux
JUArHOCTHUKH U JICHCHU A,



— ¢QopmupoBaHHE YMEHHS WCIIOJIB30BATh TMOHSATHHHBIA ammaparT ¥ CHUMBOJWYECKUN S3BIK
TCHETUKH, TPAMOTHOE TIPUMEHEHNE HAYYHBIX TEPMHUHOB, MOHITHIA, TEOPHUI, 3aKOHOB JJIsi OOBSICHEHUS
HAOIII0/IaeMBIX OMOJIOTUYECKUX OOBCKTOB, SBJICHUNW H TIPOIECCOB, IMO3BOJISIONMIUX 3aJ0KHUTh
(GbyHIaMeHT Hay4YHOTO MUPOBO33PEHUS.

B 1ieHHOCTHO-OpHEHTAIMOHHOH cdepe:

— 3HAaHWE, YTO INPUMEHEHUE COBPEMEHHBIX TEXHOJOTMH MOJIEKYIIpHOH OHOJIOIMH I03BOJIAET
YCIEIIHO PeNIaTh TaKKUE 3J1000AHEBHBIC IPOOJIEMBI, KAK 0XpaHa OKPYXKAIOLIEH Cpe/ibl, COXpaHEHUE
3JI0pOBbsl YEJIOBEKA, KOHTPOJIb U BOCCTAHOBIEHUEIKOCUCTEM.



TEMATHYECKOE INTAHUPOBAHHUE

MO)Iy.]'[]: «Kak :KuBOTHBIE 1 pacTreHnus HpHCHOCﬂﬁJ]I/IBaIOTCH» (3BOJIIOIII/IOHH3H3KOJIOI‘I/IH) 5-

6 xkaaccol (34 yaca)

Tembl

OcHoBHoOe cofepkaHue

JlesiTeJIbHOCTD

INKOJBbHHUKOB

1. Ml uccienyem
JKHBbIe 00beKThI (6

)

CBolicTBa M CTPOCHUE KUBBIX
OpraHu3MoB (CTpoeHHE KIeTKH).Bu,
0Cc00b — OPraHU3M Kak eJrHast
cucteMa. AjanTanuu
(npucniocobsienust). [Tonsitue
roMeocTasa JKMBOTO OpraHu3Ma.
CrniocoOsl ero noaepKaHusl.
OrpanuueHus MOp(OIOrHIecKUX U
(hU3HOTOTMYECKHX a/IalTaIlui.
[Toyemy opranu3Mbl HE CTAHOBSITCS
OECKOHEYHO OOJIBIIINMH,
MaJICHbKHUMH,

BCESITHBIM.

HccnenoBarenbekue paboOThI
«Bce 1 (CUHHUILIBL,0CIIKH,
oepe3sl U
OIMHAKOBEIE?
DoTOKBECTY.
pabora
«CocraBnsieM
PEKOPIOB pacTeHuit
JKUBOTHBIX HAIIIETO Kpash».

T.J.)
IIpakTrueckas

KHUTY

n

2. Bausinue
OKpY:KamlIei cpeabl
HA )KUBbIE
opranusmbi (12 4)

DakTOpBI OKPYKAIOLICH CpEbl
(abuotnueckue, OMOTHYECKHE,
a"TpornoreHssie). [Ipumepsr
abuoTnueckux (pakTopos,
OKa3bIBAIOLINX OCHOBHOE BIIMSTHUE HA
KHU3HEIEATEIbHOCTHKUBBIX
OpPraHU3MOB: TeMIIEpaTypa, CBET,
BJIQXXKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTEHNUS
KHUBBIX OPTaHU3MOB K a0HOTHIECKUM
¢dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM (PaKTOPaM:
TEMIEepaTypa, BIaKHOCTb U CBET.

[IpakTHyeckoe 3aHsTHE
«Bet u Terio» (KyOuKu
JIb/1a B3BECUTh, MOJOKHUTHB
yamku [lerpu Ha
pPa3HOLIBETHYIO OyMary, uepe3
30 MUHYT B3BECUTH3aHOBO —
KTO OBICTpee pacTtasii).
[IpakTHyeckoe 3aHsTHE
«YTo pacTBOpsieTCS B
BOJIE» (IKCIIEPUMEHT
«Kuaxuii tom»).
[IpakTuyeckoe 3aHaTHe
«Inddy3us BemecTs B
BOJI€ (PacTBOPBI)»,
«/IBM>KEHME pacTBOPOB 1O
LBETKY.

[IpakTuyeckoe 3aHsTHE
«Jlen maBaeT B BoJe
(aiicOepru, 3amep3anue
BOZIOEMOB)».
[IpakTyeckoe 3aHsATHE
«Jlen mpu 3amep3anuu




pacumpsieTcsn»
(paspylieHue KaMHs
(mouBooOpazoBanmue),
3aMep3aHue KIETOK).
[IpakTuyeckoe 3aHATHE
«Iy6a» (kyOuku ap1a
3aBEPHYThH B PA3HbIN
MaTepHa, B3BECUTB).
[IpakTuyeckoe 3aHgTHE
«IIurMeHTh» (MOKHO
pa3aenuTh Ha BAaTMaHe
KpacuTesu u3
¢romacTepoBy.
[IpakTuyeckoe 3aHsTHE
«Kak )XxuBOTHBIE [J1aBaIOTB
BOzIe» (DKCIEPUMEHT C
MTUTICTKOM ).
HccnenoBatensckue paboThI
«Bnusinue cBera (Temia,
BJIQ)KHOCTH, COCTaBa I10YBbI)
Ha pacTEHUs B €CTECTBEHHBIX
WM MCKYCCTBEHHBIX
YCIOBUAX» (Ha TOCTYITHOM
MaTepuale).

3. B3aumoapeiicTrBust
JKUBBIX OpPraHu3mos (4

)

buotnueckue GpakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXKBUIOBBIX
B3aHMOOTHOIIICHUH.
KosBomonust (XUITHUK-KEPTBA;
Mapa3uT-X0351H) DBOJIOLHUS
CTpaTeruii JOOBIBAHMSI TTHIITH.

COHI/IaIII)HOCTI). BI/IJII)I- BCCJICHIIBI.

[Iepedyens pacTeHmii-BpeIUTENEH.

HccnenoBatensckas pabota
«HaOmronenns 3a
B3aUMOOTHOIIEHUSIMU
KUBOTHBIX TP TOOBIBAHUT
UM (KOPMYIIKH JUTS ITHIL,
JUTATOPOACKHX MITH CEITHCKUX
KHUBOTHBIX). BeO- kamepsi».
Hccnenosarennckas

paborta

«PacmpocTpanenue
BUI0B-CUHAHTPOIIOB B

HaIllel MECTHOCTH




4. YenoBek B JKU3HU
pacreHuii u
KMBOTHBIX? (6 1)

AnTponorenssie haktopsl. [IpaBna
JIY, YTO MEePBOOBITHBIE JIFOIU KUITU B
FapMOHUH C IPUPOJOM.
OpoManiHuBaHue U PUPyUEHUE
KUBOTHBIX U PacTEHUH. 3aueM
criacaTh BHIMUPAIOIIKE BUbI, KaK 3TO
nenatb. KylbTypHble pacTeHUsI UMX
nukue npenku. [louemy BaskHO HX
COXPAHSITb.

Pa3noobpa3zue KynbTypHBIX pacTeHUu
U UX 3HAYEHUE B JKU3HU YEIIOBEKA.
Kpacnas kHurapaiieit TeppuTopHH.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeHUKHA Poccuu u mupa.

[IpakTruueckas padora
«Pa3noobpasue KyJabTypHBIX
pacTeHuii BBaleM
peruoHey.
HccnenoBatensckas pabota
«BnusiHME aHTPOMOTEHHBIX
¢axTOpOBHA pa3BUTHE
pacTeHuil B
rOpOie/HACEIIEHHOM ITYHKTE).
DKCKypcusi/paKTHiecKast
pabota «OOIIT B Bamem
peruoHe — yHUKaJIbHbIE
O0O0BEKTHI IPUPOABD.

5. Jxog0rnuecKue
Humu (6 4)

buocdepa — oHa U3 BakHEHIIIMX
oOostouek 3emuu. Yto Takoe
«IKOJIOTMYECKUE HULIN» U KaK OHU
dopmupyrotcs? @opMupoBaHue

HccnenoBaTelibckie padOThI
«IKOIOTrNYECKUEHUIIIN
BOKpYT TeOsl — OIHCaHue
(hakTOpOB OKpYKAFOIIIEH

3HaHUi o GMopa3zHO0OPa3HIo CpenbD».
KU3HEHHBIX (OpM, TIOBEJIEHYECKUX HccnenoBarenbckue
MPUCIIOCOOIICHUH, paboTHI
Mo TU(UKAITOHHAST U3MEHYHBOCTD «DeHoNOrHYeCKHe
(Ha 6a30BOM ypoBHe). PacTuTtenbHble | HaOIIOJCHUSY.
COO0O0IIECTBA U UX THIIHI.
PazButue u cMeHbI
PacTUTENIbHBIX COOOIIECTB.
Moxayabs «OcHOBBI pacTeHHeBoACcTBa» 7-8 kiaccol (68 yacoB)
TeMbl OcHoBHOe coJep:kaHue JleATeJbHOCTD
IIKOJbHUKOB

Tema 1. BBenenne B
PacTeHueBoACTBO (2 4)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI

BbIpAILIMBaHUS PACTCHUM.

HcTopus pa3BUTHS arpOXUMHUYECKUX
3HaHuii (padoter M.B. JlomoHOCOBA,
10.JIubuxa, byccenro, B.B.

HokyuaeBa, K.A. Tumupsizena,ll.A.
Kocrtrruena, JI.H.

[IpakTudeckas pabota
«bouxka JIubuxay.




[IpssHuIIHKKOBA U 71p.).

Tema 2.
ArporexHu4ecKkuii
IKcnepuMeHT (6 4)

[IpaBuna nocTaHOBKHU
arpo3KCIIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB €
pacteHusiMu. BoiOop TeMsl,
COCTaBJICHUE TMIIOTE3bI, LIETIU U
3a/1a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOM cpene.
Kontposn, nosTopHOCTH,
MIPOBEACHUE dKCIIEPUMEHTA.
[InanupoBaHue 3KCIIEPUMEHTA.
OreHka pe3yabTaToB
JKCIEPUMEHTA.

OcBocHME TEXHOIOTUH
KpYyTJOTrOIUYHOIO BhIpALBaHU
CaJIaTOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSX.

HccnenoBarensckas
pabota «DaxTopsl,
BIIMSIONINE HA
popacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTudeckas pabora
«COop yCcTaHOBKH 1151
BBIPALIIMBAHKSI PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSX).

Tema 3. Poaib
XHUMHYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUH
(20 u)

Bopa. PactBop. BeITskKa.
AHHOHBI, KATUOHBI,
3JEKTPONPOBOAHOCTh U pH
pactBopa. Ponbs xummueckux
3JIEMEHTOB B MUTAaHUU PACTEHUM.
[Tonyuenue nuTaTenbHBIX
BEILIECTB PACTEHUSMH.

Y no6peHus: opraHuueckue,
MUHEpaJIbHBIC,
MUKpoOuonoruueckue. Tursl
MATAaHUS pacTeHui. Bo3mymHoe
¥ MUHEpaIbHOE (KOPHEBOE)
nuTaHue pacteHuil. Tpancnopt
MMATATETbHBIX BEIECTB
pacTeHui: BOCXOAAMN U
HUCXOIIIIUY TOK. BaskHenme
KaJuifHele, pochopHbIe U
a30THBIC YIOOPEHHUSI, UX
cBoricTBa. [IpocTeie u ciioxHbIE
yI00OpeHusl.

Pocrt u pa3sutue pacTeHui:
ATaIbl OHTOTE€HE3a, (aKTOPHI,
BJIMSIIOIIKME HA POCT PACTEHU:
CBET, I'yCTOTa MOCAJ0K, MUTaHUE,
cybcrpar.

Oco0eHHOCTH TUTAHHUS

[IpakTuueckas padota
«CxeMbl MUTaTEIbHBIX
pacTBOpOB. Pacuer 103
ynoOpeHuit st
IIUTATEJIBHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«IIpaBuna cMemmBanus
yA0OpEHU
[IpakTuueckas padota
«IIntanue pacreHnii:
TEXHOJIOT s
MIPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYp».
[IpakTuyeckas pabora
«MOHHUTOPUHT
MUHEPAJIBHOTO MTUTaHUS
pacTeHH».
[IpakTuyeckas pabora
«PacturenbHas
JTUarHOCTHKAY.
HccaenoBaTenbckas
pabora «Ornenka
COCTOSIHUSI KOMHATHBIX
pacTeHui, pacTeHU Ha
LIKOJIbHOU TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYEHUE B J)KU3HU PACTCHUM.
@opMBI a30Ta U UX NIPEBpaALICHUE
B IIOYBE.

Hctounuku docdopa 11 pacTeHuUs.

3nauenue pochopcomepxammx
COeMHEHMH B KileTKe. Ponb
MaKpO3PIHUECKUX COSAMHEHUN
dbocdopa B 3HEPTETUICCKOM
oOMeHe.

Brusinue xanus Ha pusnueckue
CBOICTBa MPOTOILIA3Mbl, Ha
(hepMEHTHI YTIIEBOAOPOIHOTO
oOMeHa, cuHTe3 OeJKOB U Ap.
Pounb kanus B moinepkaHun
MOHHOIO OanaHca B TKaHsX, B
poreccax CaMOperyJIsIug.
Perynaropnas u
CTPYKTYpOoOOpazoBaTeIbHast pOJb
Kanbplus. Y4yacThe B 00pa3oBaHUU
KJIETOYHOW CTEHKH, TIOJITICPKAHIH
CTPYKTYpbl MEMOPAH U PEryJIsius
UX POHUIIAEMOCTH.3HAUYEHNE
Marausi B MeTaboIu3Me pacTeHuH.
Marnuii B coctaBe xjiopoduiuia,
CXOJICTBO XJIopo(uiia u
reMorjio0nHa Kak CBUIETEIbCTBO
€IMHCTBA OPTraHNYECKOro MUpA.
Cepa u ero OCHOBHBIEC COEMHEHUS,
WX pOIIb B CTPYKTYPHOI
OpTraHH3aINH KJICTKH, yIaCTHE B
OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIASIX
MUuKpO3IEMEHTHI.
[IpencraBnenws o ponu
MHKPO3JIEMEHTOB B METa00IM3ME
pactenuii. OcoGeHHOCTH
MOCTYIUICHHUSI MUKPO3JIEMEHTOB B
pacTeHus.

CuHeprusm U aHTaroHU3M

YCTaHOBKA NMPUYUH
aTOJOTUYECKHUX

COCTOSIHUH (IIpH

HAJTUYHH ).
HccnenoBatensckas pabota
«O11eHKa BIUAHUAPA3INYHBIX
3JIEMEHTOB HACOCTOSIHUE
pacTeHuii (cocTaBieHue
Pa3IUYHBIXIIOKOPMOK ).




A3JICMCHTOB IITUTAHUA paCTeHHﬁ.
PaCTI/ITeHBHaH JTUArHOCTUKA U
METOAbI I/II[GHTI/Iq)I/IKaI_[I/II/I
HEIOCTATKa/M30BITKA DJIEMEHTOB
[IATAHHS.

Tema 4. Peryasitopsbl
pocTapacTeHHi.
3amurapacrenmnii (4

)

[TonsiTe o peryasTopax pocra
pactenuii. CTUMYJISTOPBI pocTa
— (pUTOrOPMOHBI (ayKCHHBI,
rub0epeIUTHHBI, IUTOKUHUHBI).
HNHrubéutopsl pocta pacTeHUN:

1. npuponusie (abcuusopas
KHCJIOTa U HEKOTOPBIE
(heHoNbHbIE BEIIEeCTBA
(uxymapoBasi, KOpU4Hasi,
CAJIMLIUIIOBAS KHCIIOTHI).

2. cunTteTndeckue (MOp(paKTUHEL,
peTapaaHThl, 1e(OoTHaHThI,
JECUKAHTBI, TEPOUITUIBI).
OUTOMOHUTOPHUHTH OLIEHKA
cocTosiHus pacteHnid.CoBpeMeHHbIE
CHocoObl MOHUTOPUHTA.

3ammra pacTeHUu OT
BpeUTeNeil: OCHOBBI

o6uomerosa.

[IpakTruyeckas pabora
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUS PACTEHUH.
CoBpeMeHHBIE CTIOCOOBI

MOHUTOPHHTAY.
UccnenoBarensckas pabora

«Bnusnaue
rerepoaykcuHa Ha
npopacTaHue (poct Ha
pa3HbIX CTAJIUSIX, B Pa3HBIX
YCIIOBUSIX) Pa3IMYHbIX
pacTeHun».

[IpakTuueckas pabota
«MHcekTapuu: paBuia u
YCIJIOBHSI pa3BeCHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boagnas,
necyaHasi u
MoYBEHHASA
KYJbTYPbI, HX
NpUMEHEHUE B
BbIpAllMBAHU U
pacTeHuu.
®du3uojorus
pacrenuii (8 u)

BonHas, necuanasi 1 mouBeHHas
KYJBTYpBI, UX IPUMEHECHHE B
BbIpAIllUBaHUU PACTEHUH.
[IpoBenenue BOJbI B KOPHE U
cTebJie pacTeHUH.

BoHBI peXuM pacTeHUI: CTPOCHHE
YCTHHIL: (PAKTOPBI, BIUSIONINE HA UX
PacKphITHE U 3aKphITHE. 3HAYCHUE
MEXaHU3MaperyJISIlIui UCTIapEHUS
BJIaT'¥l PACTCHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN IPOLIECC
pactenuil. TeMHOBasi UCBETOBAs
¢a3sl poTocHHTE3A.

3HavyeHne GOTOCUHTE3A JIJIST KUBBIX
opranu3moB. DakTopeipocTa
pacTeHui: BO3yX U a3paliusl.
[ToxzeMHOE qpIXaHUEPACTEHHUIA:
COCTaB MOYBEHHOT'O

BO31yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabota
«KopHeBoe 1aBiieHHE».
[IpakTuueckas pabota
«ITpuroroBnenue npemnapara
YCTBUI] METO/IOM CIIEIIKA».
UccnenoBatenbckne paboThI
«BrnusHue ycioBui
colepKaHus paCTCHUH Ha
KOJIMYECTBOYCTBUIL.
[IpakTudeckas pabota
«DyHKIIMOHAIbHAS
JMAarHOCTHKA PACTEHU MO
AKTUBHOCTH XJIOPOIIJIaCTOBY.
Hccnenosarennckas

pabota «Ornpenenenue
xynopodumia A u b,

OIICHKA




pu OECTIOYBEHHOM
BbIpalllUBaHWUH.

(hOTOCHHTETHYECKOM
AKTUBHOCTH PAaCTEHUU U
(bakTOpOB, BIUAIOIINX HA
HEey.

[TpakTuueckas pabota
«Asparus, CO2 u Oa.
Jlprxanue pacTeHUi».
[TpakTuueckas pabota
«JlpIXaHue pacTeHUM:
OLICHKAa MHTEHCUBHOCTHU
JbIXaHUS pAaCTEHUN U
IJI0JIOBY.
UccnenoBarenbckue
paboTtsl «BnusHue
croco6a BeIpalIBaHus
(coctaBa nuTATENHHON
CMECH, CXEMbI BHECEHMSI)
Ha pOCT U Pa3BUTHUS
Pa3JINYHBIX PACTCHUIN.

Tema 6.
KynabTypHbIC
pacTeHmus.
CoBpemMeHHbIE
ACIeKTHhI CeJIeKINHU
(20 u)

Kak genoBek cTall HCIIOIb30BaTh
pactenus? CBsi3b pa3BUTHUSA
IUBHUIIM3AIMH YeIIOBEKa U
0JIOMallTHUBAHUS PACTEHUH.
JlomecTukanms.
HacnencrBeHHOCTE U
H3MCEHUYHNBOCTh — OCHOBHEIC
CBOMCTBA )KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
H3MEHYHUBOCTb.

I'en —MarepuanbHBIi HOCUTETD
HACJIEJICTBEHHOCTH U
n3MeHInBoCcTH. HykiienHoBbie
KucIoTel. Jlokanmu3amnus
TEHETHYECKOTO MaTepHaia B
KieTke. JleneHue KIIeToK.
Permukanus [IHK. OcnoBHast

JI0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancasanus.
MyTranuu.

DddexT OyTHUTIOYHOTO
TOpJIBIIIKA U TEHETUYECKOE
paszHooOpasue. Yto Takoe
reHOaHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccus
«/lomecTukanus, Bce 11
pacTEeHUS U )KUBOTHBIE,
KOTOPBIE XKHUBYT PAIOM C
YeJI0OBEKOM UM
0JIOMAalITHUBAIOTCSA?
MOKHO JIM CUUTATh
TapakaHa 0JIOMaITHEHHBIM
YKUBOTHBIM 7).
[IpakTuueckas padota
«MoaudukanmonHas
W3MEHYHUBOCTD (JIUCTHS,
UTOJIKH C OJJHOTO
JIEpeBa)».

[IpakTuueckas pabota
«['eH — uHCTpYKIUS 11O
cOopke KieTkH (Ha Oucepe
WA KOHCTPYKTOPE)».
[MpakTuueckas padoTa
«MyrTarus Ha 0yrepopose
(J1F0001 0OBEKT U3
npeabIayIen paboTsl, rae
M3MEHEHHE HHCTPYKIINU
HpUBENET K H3MEHEHHIO
BHEIITHETO BHJA
00BeKTa)».




COXPAHEHHUS TEHETUUYECKUX PECYPCOB
pactenwuii (ex situ u insitu).
3nauenue pador H.W. BaBunosa.
3aKOH TOMOJIOTHYECKHUX PSAJIOB.
LleHTpsI pOUCXOKAECHUA
KyJIbTYpHbIX pacTenuid H.W.
Basmiiosa u I11.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIUU.
IMubpuauzanus. opmer 0TOODA.
OCHOBHbBIE HAIIPABJICHUS CEJICKIIUNU:
YIIy4IIEHUE YPOKAUHOCTH,
YCTOMYMBOCTU K OMOTHYECKUM U
abuotnyecknm (hakropam.

Ectp nu xu3Hp B mpoOupke?
buorexnonorus KYJbTYPHBIX
pacTeHui.

Kak uemoBek Moxer
MOAU(DHUIIMPOBATH PACTCHHS?
['enernueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOIXO0/1bI U

JOCTH>KEHHS TeHETUUECKOTO
pPEAaKTHUPOBAHUS PACTCHHIA.

[IpakTuyeckas pabora o
rpynnam «OTKyAa Ha HaIlIuX
CTOJIax
(GPYKTHI/OBOIIN/3ITAKIY.
[IpakTruyeckas pabora
«BpIpanuBaem ropox. Kak
NPOBECTU CKPEUIMBAHUE Y
ropoxay.
HccnenoBatensckas padbota
«BplIpanuBanue pacTeHHU B
npoodupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu MPeIbI Iy X
9KCIIEPUMEHTOB 10
COCTABJICHUIO TTUTATEIBHBIX
pPacTBOPOB JIJIsl pACTEHHUI).
[IpakTryeckas pabora
«I"eHOMHBIE HOXKHUIIBI

(MonenupoBaHue padOThI
cuctembl CRISP-Cas)».

Tema 7.
Pacrurenbnas
npoaykuus (8 u)

Hanzemubie u moa3eMHbie

opransl pacteHuid. [lo6er u
BUJIOM3MEHEHHBINA TOOer

pactenuii. CriocoObl

Pa3MHOKEHHUsI PAaCTCHUM.

[TonsTHe 0 KayecTBE MPOLYKTOB
nutanus. [IpoGiaemMbl KOHKYpEeHIUU
OTEUECTBEHHBIX MPOYKTOB MUTAHUS
¢ uMnopTHbIMU. Jloructuka
JIOCTABKH U CPEACTBA COXPAHEHUS
MPOJYKTOB MUTAHMUS.
Mukpo3enieHb: MOJIE3HOCTh U
TEXHOJIOTHSL.

XHUMHUYECKUI aHanus3
MPOIYKIUH. OcHoBBI
CHEKTPOHOTOMETPHH.
[Torenmomerpus.
Xpomatorpadus.

[IpakTuueckas pabota
«IIpenensHO TOMYCTUMBIC
koHneHTpanuu (I11K) u
METOJTBI KOHTPOJIS
0€30MacHOCTH PACTUTEIbHBIX
MIPOTYKTOBITUTAHUS .
HccnenoBatensckas pabota
«OneHka KauecTBa
BBIPAIICHHONH MUKPO3EJICHN
(6o cBost, OO U3
Mmarazusa). [IpakTuueckas
paborta

«MeTobI OlIEHKH KauecTBa
PaCTHTEITLHOUITPOTYKITHH:
XpaHEHUE UCOXPAaHHOCTh
MMATATEILHBIX BEIIECTB» (110
JOCTYITHOMY
000pyI0BaHUIO).
HccaenoBaTenbckas




pabota «Ornpenenenue
ButamuHa C MeTo oM
00paTHOTO TUTPOBAHUS B
IUI0/IaX Ha Pa3HOM CPOKE
(cmocob6e) xpaHeHUs.

Monaysb «buorexHoJiorus» 7-8 kiaaccol (68 yacon)

Tembl

OcHoBHoOe coepxkaHue

JlesATeJILHOCTD
IKOJIbHHKOB

Tema 1.
Buorexnosnorus(4

)

[TonsiTre OuorexHomOrMU. 3a4eM
YEJIOBEKY OMOTEXHOJOTUH, B YEM UX
MPEUMYIIECTBO NEPe]] XUMUUECKUM
cuHTE30M. OCHOBHBIEOMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIIIICHHBIE
MHUKPOOPTaHU3MBI, KJIETKH U TKaHH
pacTeHHi, ’KUBOTHBIX U Y€JIOBEKa,
OMOKaTaIn3aTopHI.

CrIpbe /U1 OMOCHHTE3a U OLIEHKAETO
OMOJIOrMYECKON IIEHHOCTH.

OcHOBHbBIE HCTOYHHKH YTJIEPO/a, a30Ta,
dhocdhopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOBCHIPhS
(BKJIIOYast BOIIPOCHI €T0
IIpeBapUTEIbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJ, B
TOM YHCJI€ BKIIIOYAIOIIUX
OMOCTUMYIITOPHI U IPYTHE DIIEMEHTHI
yIpaBJIeHUS U ONTUMHU3AIMH IPOLIECCOB

onocuHTe3a. MeToanpl OIITUMHU3AIUT
MUTATENbHBIX CPE]T.

[IpakTrueckas pabota
«[Ipumepsnl
IPUMCHCHUS
OHOJIOTUYECKUX
00BEKTOB B TBOECH
JKU3HIY.

Tema 2.

Muxpoduonorus
(12 v)

[onmoxeHne MpOKapuOTOB B CHCTEME
opranudeckoro Mupa. Ctpoenue
OaxTepuanbHOi KieTku.Knaccudukarus
OaKkTepuil.

Mopdonorus 6akrepuii. [Ipocteien
CJIO’KHBIE METO/1bI OKpAITUBAHMS
Oaktepuii. DU3nONOTH OAKTEPHIL:
MUTAaHUE, TbIXaHUe, POCT U
pa3sMHOXKEHHE. 3HAKOMCTBO € JIOMEHOM
Apxen (3KCTpEeMO(UITBHOCTb,
0COOEHHOCTH CTPOCHUS KIETKH).

[Ipaktuxka. JlaboparopHas
paborta
«DUKCHPOBAaHHBIE
npenapaTsl 0aKTepHil.
Onpenenenue GopmMbl
NPEUIOKEHHBIX KYJIbTYP
MHUKPOOPIaHU3MOB,
MCIIOJIB3YS TPOCTOM
METO/I OKPACKI.
JlaGopaTopHas pabota
«Onpenenenue Tumna




MOJ0YHOKHKCIIOE U CIUPTOBOE
opoxenne. DoToTpodHbIe U
XeMOTpo(HbIE OaKTEPUH.
Kunernueckoe onrcanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAIbHAsA MOJIEb POCTA.
Kuneruka rubenmn
MHUKPOOPTaHU3MOB.

[Tarorennsie 6aktepun. YymHas
najgo4yka 1 YepHas CMepTh,
00TyIHM3M, CTOJIOHSIK, TYOEpKYJIE3.
Hctopust 60pb0BI ¢
OakTepuaTbHBIMU UH(PEKITUSIMH.
Boiina OeckoHEeYHOCTH:
AQHTUOMOTHKY MPOTUB OaKTEPHUil.
MexaHu3Mbl JeHCTBUIA
aHTHOMOTHKOB. MEXKIIeTOuHas
KOMMYHHUKaIus 6akrepuii. UyBcTBO
KBOpyMa.

[Ipumenenue 6axkTepuit
yenoBekoM. Kunernueckoe
ornrcaHue OMOCHHTE3a MPOTYKTOB
MHUKpOOpranusmamu. bakrepuu,
KOTOpPBbIE€ MOTYT pa3yaraTb
MJIACTHK.

MukKpoopraius3msl B
arpoOMOTEXHOJIOTHH.
HckyccTBEeHHBIE accouanuu
pacTeHui ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METOJIOM OKpAIlIiBaHUS
no ['pamy» (pu
HAJIUYUU PEaKTHUBOB).
JlaGopaTopHas pabota
«ITpuroroBnenue
MPUKU3HEHHBIX
IpernapaToB
MOJIOUHOKHUCIIBIX
OakTepuin».
JlaboparopHast pabota
«IToceB cMmbIBa ¢ pyK Ha
yamku [lerpny».
JlaboparopHast pabota
«Bplenenne yncTou
KyJIbTYpbl OaKTEepuil.
Meropn pa3BencHuUi.
MeTo/ HCTOMIAIOIIETO
HITPUXAY.
JlabopaTopHas pabora
«Mopdomnoruyeckas
XapaKTepUCTHKA
BBIJICJIEHHOW YUCTOU
KYJbTYPBI:
XapaKTepUCTHKA
KOJIOHUH, popma
OakTepuii, TUII
KJICTOYHOU CTEHKUY.
JlaGopaTopHas pabora
«CpaBHeH#He pocTa
MHUKPOOPTaHU3MOB Ha
yaike 6e3 u ¢
no0aBIeHUS
AHTUOMOTHKOBY.
Hccnenosarennckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0amarmux
AHTArOHUCTUYECKOU
AKTUBHOCTBIO.
HccaenoBaTenbckas
pabora «Briaenenue
MOJIOUHOKHUCITBIX
OakTepuit,
UCCIICIOBAHHUE UX




AKTUBHOCTHY.
HccnenoBarenbsckas
pabora «Brinenenue
OaKTepuil TOJIC3HBIX IS
pacTeHuin».

Tema 3.
JykapuoTH4YeCcKHe
OpPraHu3Mbl B
OMOTEeXHOJIOTUH
(Iu1ecHeBbIe TPUOBI,
AP OXKKH,
Bogopocan) (12 )

[TnecHeBbIe TPUOBI TPOTYIIEHTHI
OHOJIOTMYECKH aKTUBHBIX BEIICCTB
OO01mas XxapakTepuCTUKA JPOXIKEH
caxapomuiieToB. Mcropus
HCIIOIb30BaHUS JIPOKIKEH B
TPaAUITHOHHONW OMOTEXHOJIOTHH.
TexHonornu BUHOACIHS U
xJe0omeuenus,
CHEIUaTU3UPOBAHHBIE PAChI
TpoxKen. MeTtabommu3M ApoxIKeH.
Peakius ciupToBOoro OpoKeHus.
[Tonyuyenue BTOpUYHBIX
MeTa0O0JIUTOB B ApoxxKax. Apoxxu
Kak IpOyIIEHThI OMOTOILIUB.
[Tonmyuenue 1eneBpIx OCIKOB B
JPOMKAKAX.

Oco0eHHOCTH BEreTaTUBHOI'O U
MIOJIOBOT'O Pa3MHOXKEHUS Y
JIPOXKKEHN, 3HAUCHUE U3YyUCHUS
MHTO3a U IUTOKHHE3a JJIs
ONITUMU3AIIUH TTPOIIECCOB
KYJbTUBHUPOBAHHUS JPOKKEBBIX
ITAMMOB, IOHUMAHUS IPUYUH
MAaTOTEHHOCTHU APOXKIKEHN U TpruboB,
MOMCKA MHUIIIEHEN (PYHTHUIHIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
npenaparos.

Bonopocau — nepcieKTuBHbBIN
O00BEKT JJIs1 MPOM3BOACTBA OenKa 1
yrieBoJoB. buorexnonoruueckue
METO/bl OUUCTKHU TBEP/BIX,
KHUJKUX OTXOJIOB M Ta3000pa3HBIX
OTXOJ0B MPou3BOJACTB. CTOUHBIE
BoAbI. CXEMBI OUHCTKH.
BruodunsTpel, a3poTeHKHy,
MCTAHTCHKHU, OKCUTCHKH.
AKTHUBHBII W U BXOJAIIHAE B HETO
MUKPOOpPTaHu3Mbl. Mcronb3oBanne
BOJIOPOCJIEH B OUUCTKE CTOYHBIX
BOJI.

JlaGopaTopHas pabota
«IToncuer kneTok
JIPOXIKEN B Kamepe
['opseBay.
JlaGopaTopHas pabota
«O6HapyxeHue
IPOAYKTOB CIUPTOBOTO
OpO’KEHHUS: STUIOBOTO
CHUpTa U YTIIEKUCIIOTO
razay.

JlaboparopHas pabota
«Habnronenue
pa3MHOXKEHUS
JPOKKEBBIX KIIETOK.
[IpakTuueckas padota
«ITomyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaxTepHin».
[IpakTuueckas padota
«OcHOBHBIE BHJIBI KBaca
U UX XapaKTePUCTHKA»
«IpoxoKu u
MOJIOYHOKHCIIbIE
Oaktepuu,
MIPUMEHSIEMBIE JIS
IPOM3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHUTETHHBIN
aHaJIN3 pa3BUTH
JPOKKEH B a3pOOHBIX U
aHa’POOHBIX
YCIOBUSAX).
[IpakTuyeckas pabora
«MeToasl OLEHKH
CBOMCTB
xJ1e00TMeKapHBIX
TIPOXKEH.
OcobenHoctu
NPUMEHEHUS




IPECCOBAHHBIX,
CYIICHBIX U

WHCTAHTHBIX

TIPOXOKEI.
HccnenoBarensckas
pabora «BnusHue
(UBUKO-XUMHYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOIOTHYECKOM
npoaykKiuu (KBac, kedup,
CBIp, XJ1€0 U 1Ip.)».
HccnenoBaTtenbckas
paborta «Bnusnue
(U3UKO-XMUYECKHX
¢dakToOpoB Ha pocT
soxopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBeHHas
nHpopmanus (8 4)

HacnencrBeHHocts 1
W3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA XUBBIX OPTaHU3MOB.
N3menunBocTh. Buasr
W3MEHYUBOCTb.

I'en —marepuanbHbII HOCUTEID
HAaCIEACTBEHHOCTH U
n3mMeHYnBoCcTH. HykiienHoBbie
KUCIOTHI. JIokanu3anus
T€HETUYECKOTO MaTepHaa B
kieTke. JleneHue KIeTok.
Permuxanus JIHK. OcroBHas gorma
MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpanciAuus.
MyTtanun.

[IpakTrueckas pabora
«MonudukarmonHas
U3MEHYUBOCTD (JIUCTBS,
UTOJIKH C OJTHOTO JIEPEBA)».
[IpakTuueckas padota
«"eH — uHCTpYKIHUS 1O
cOopke KkiIeTku (Ha bucepe
WA KOHCTPYKTOPE)».
[IpakTuueckas padota
«MyTarus Ha OyTepopoe
(1106011 0OBEKT U3
npeabLAyIenpadoThl, rie
WM3MEHEHUEWHCTPYKITHH
NpPUBEIET K W3MEHEHHIO
BHEIITHETO BHJIA
00BEKTA)».

Tema S.
Bupycoaorus (6 1)

[TonoxxeHne BUPYyCOB B CUCTEME
oprannueckoro mupa. CTpykrypa u
XUMHUYECKHUI COCTaB BUPYCOB.
Knaccudukanus BUpycoB.
Penponykuus BupycoB. Bupycer -
BO30yIuTENH NH()EKIIMOHHBIX
6omne3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

[Ipocmotp
JOKYMEHTAJIBHOTO (pUIIbMa O
BHUpycax. [IpakTuueckas
pabora.

«Meron pazBeneHUN».
[IpakTrueckas pabora.
«TurpoBanue
6akteprodaron.




CBOWCTBA, IpUMEHEHUE. bruonornueckue
METO/IbI OOPHOBI CBUPYCAMHU.

Tema 6. I'ennas

OCHOBBI T€HHOI MH)KEHEPUU.

[TpakTnueckas pabota

UHKEHEePUA U Bexkropa. Cnemuduueckue «DHJIOHYKJIE€a3bI
onorexnoJiorun(8 (dbepMeHTHI OakTepuil. pectpukuuu (pabora ¢
q) buotexHonoruu npoaykuu 6eJIKoB B HYKJICOTHIHBEIMH
OakTepuanbHbIX KyJIbTypax. MOCJIEA0BATEIILHOCTIMAHA
JlocTr>keHNsl TeHHOMHUHKEHEPUU U Oymare)».
OHOTEXHONOTHN. [TpakTuueckas pabota
CRISPR/Cas — cucTeMa alaliTHBHOTO «T CHHbIE HOKHHIIBI -
umMMyHuTeTa 6akrepuii u apxeit. 'MO. CRISPR/Cas
Meroapmomnyuenus I'MO. (MOZEIMpOBaHKe Ha
Oymare)».
Urpa-nuckyceus:
«Bprpaii rpaHTt Ha
coznganue ['MO».
Tema 7. JlomecTuKanus OCHOBHBIX JJOMAIIHUX Juckyccus

buorexHoJsoruu B
JKHBOTHOBO/ICTBE (8

)

’KMBOTHBIX; COBPEMEHHBIC
HKCIEPUMEHTHI IT0IOMECTUKAIIH
KHUBOTHBIX (JIUCHUIIA, HOPKA U Jp. —
HKCIEPUMEHTHI HAyYHOU IIIKOJIBI
akajeMuka bensesa).

CoBpeMeHHbIE METO/IBI B
KMBOTHOBO/ICTBE: TPAHCIJIAaHTALIUS
SMOPHOHOB, XMMEPHBIE KUBOTHBIE,
KJIOHHPOBAHHE.

OcHoBHBIE 00JI€3HU )KUBOTHBIX U POITh
NAaTOr€HHBIX MUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTHH 3a00JICBaHUN
JIOMAIIHUX>KUBOTHBIX U OCHOBHBIX
Mepax 00phObI ¢ HUIMH; POJIb MOJIE3HBIX
MHUKPOCUMOUOHTOB B OpraHU3Me
KHUBOTHBIX. [TonoxxuTenpHOE 1
no0oyHOE (OTpULIATETBHOE)
BO3/ICICTBUY aHTUOMOTHKOB Ha
OpPraHu3M B XO/JI€ JICUEHUS )KUBOTHBIX;
eI ¥ 33/1a91

BCTCPpUHAPUH. buorexHonorus
KOPMOBBIX IPCIapaToB.

«Jlomectukanusi, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YEJIOBEKOM MM
0JIOMalTHUBAIOTCS ?
MO’KHO 71 CYUTATh
TapakaHa
0JIOMaITHEHHBIM
JKUBOTHBIM 7.
[IpakTuueckas padbota
«Meronuka
KIIOHUPOBAHHUSI
(MonenupoBaHue Ha
Oymare).

[IpakTuueckas pabota
«CocraBneHue panvoHa
MUTaHUS )KUBOTHOTO,
pacyeT pacxoJioB Ha
COJIEpKAHUEY.
Hccnenosarennckas
pabota «Ornenka
Ka4eCTBa MOJIOYHOM
TPOIYKITHI.

Tema 8.
Bbuorexnogoruu B
pacTeHueBOACTBE

OCHOBHBIE METO/IbI CEIEKIINH.
Iubpumuzanus. opmer 0TOODA.
OCHOBHBIE HallpaBJICHUS

[IpakTruueckas padora
«BpIpamuBaem ropox.
Kaxk nposectu




(10 v)

CEJIEKLIMM: YIIy4IlIEHUE
YPOKAMHOCTH, YCTOMYHBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
(dakTopam.

OcCHOBHBIE TOAXO/BI CENEKIIUU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, ' nbpuauzanus,
OTJaJIeHHas THOpUan3aLus,
HCKYCCTBEHHBIN 0TOOp, TeTepo3uc,
TpaHncopmanus, MyTareHes,
TeHETUYECKOE PEIAKTUPOBAHHUE).
Hcropus cenexunu B Poccuu u
MHUpE, UICTOPUS PA3BUTHS
BAKHEUILIMX COPTOB KYJIbTYPHBIX
pacTeHu.

Kak yenoBek moxer
MoAU(HUIIMPOBATH pACTEHUS?
I'ennas unxxenepus pacrenuii: Yro
TaKO€ FeHETHYECKas HHKEHEPUs
pacteHuil. TpaHCreHHbIE pacTEHHUS.
Mertoab! nonmyuenus. O6pasoBanue
OIYXOJIEH y paCTEHUH.
ArpobakTepuanbHast
TpaHcopmanus: Ti-T1a3sMuabL.
I'ensr T-JIHK. MonekysipHo-
TeHETUYECKNE MEXaHU3MbI
TpaHcopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJIbI U JOCTHXKEHHUS
TE€HETUYECKOTO PENAKTUPOBAHUS
pacTeHui.

Ectp u sxu3HB B ipoOupke?
buoTtexHonorus KyabTypHBIX
pacTeHui.

CKpEIUBaHUC Y
ropoxayn.
[TpakTuueckas pabota
«I"eHOMHBIE HOKHUIIBI
(MonmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
pabota «BripamuBanue
pacteHuii B mpooupke»
(MOXHO
BOCTIOJIb30BaThCs
pe3ylbTaTaMu
IPeIbIIYIINX
9KCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEeNbHBIX
pPacTBOPOB LIS
pacTeHuit).

Moayab «MoJiekyJIsspHbIe

OCHOBBI (PM3HO0JIOTHH ¥ (hapMaAKOJIOTHID)

9 kaacc(68 yacos)

HEeUTpaIn3anus.
Makpo3JIeMEHTBI: TPOLIEHT

Tembl OcHoBHOe coaep:kaHue JlesiTeILHOCTH
IKOJbLHUKOB
Tema 1. Beenenue. buoreHHbie 371€MEHTHI: HccnenoBaTenbckas
du3znoornyeckas opranorensl: O, C, N, H. AKTUBHBIE paborta
xumus (20 1) (opMBI KUCIIOPO/Ia, UXTIOTYUYCHHUE, «KonnuectBeHHas

OLICHKA COACPIKAHUA
MUKPO3JICMCHTOB UJIN




coJiepKaHusl B OpraHu3Me, BIMOTHsIEMAast
GbyHKIUS, cofepKaHue B MPOTyKTaxX
nutanua.Ca2+ - cBI3bIBaIOIINE OENIKH,
JENOHUPOBAHUE KaIbLUs, PETYIISIIUA
YPOBHSI KaJbIUsl B OPraHU3Me: TOPMOHBI
nouek. Mg — crpoenue xyopoduiia, ero
AKTUBALUS COJTHEYHON YHEPTUEN.
MUKpPO371EMEHTBI: B KAKMX MOJIEKYJIAX
COJIEP>KaTCs, BBITTOIHIEMAst (DYHKIIHS,
coJiepKaHue B IPOYKTaX MUTAHUS.
[TocnenctBus mepe103upOBKU
MHUKpO3JeMeHTaMu. Fe — ycBanBaeMble
TUIBI COCIMHEHUN KeTe3a.
I'emonpoTenHbl, reMOIMAaHUH,
uUToXpoMbl. Cu — yCBOCHHE U TPAHCIIOPT
MeJIN.

benku, conepxkamniue Meb.
[Taronoruyeckue cuHaApPOMBI MeHke U
Bunbcona, cBsi3aHHbIE CMETA00TU3MOM
MeJIN.

ToKCHUYHBIE 2JIEMEHTBI

Ilepuonnueckoil CUCTEMBI JIst
opranusma. BiusiHue Hegocratka

MaKpO U MUKPOAJIEMEHTOB Ha JKUBbBIE
OpTaHU3MBI.

XKupsl. 3a6oneBaHus YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMU

KHPOBOTr0 OOMEHa.

JucnunuaeMun.

VYrneBoapl. 3a00eBaHuUs YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU YTIIEBOHOTO
obmena. CaxapHblii 1uader.

benku. Ctpoenue. 3aboseBanus
YEJIOBEKa, CBSA3aHHBIE C HAPYIICHUSIMU
6enkoBoro oomeHa. DyHk1UM OEIKOB.
DepMEHTBI.

Mexanmusm aeiicteus. Kimaccsr
(hepMEHTAaTUBHBIX PEaKITHil.
Kodepmenrsr.

BuTtamuHb! )xupopacTBOpUMEIE,

BogopacTBopumble. [IpeBpaiienue

BUTAaMHUHOB B ITHILEBBIX
IPOIYKTAX.
[IpakTuueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHMYECKUe
MOJIEKYJIBD).
[IpakTuueckoe 3ansTHE
«JIeHaTypamus OeIKOBY
[TpakTyeckoe 3aHsATHE
«3y4yeHne akTMBHOCTH
aMuIa3b».
[IpakTrueckoe 3ansTue
«/Inanus (kierouxa
Tpayoe)».




BUTaMHUHOB B aKTUBHBIC (HOPMBI
Ko(epMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META0OJINIECKUX
peakuuii. buosHepreruyeckue
npornecchl. ['mukonu3. Hukn Kpebcea.
Lens nepenoca 371€KTPOHOB.
OxucneHue KUpHbIX KUCIIOT.
KaraGonu3m aMUHOKHCIOT.
I'mrokoHeorenes.

CuHre3 yrineBoioB, O€IKOB,
XKUPOB. MeTaboauTH4ecKue
3aboneBanus. [IpakTruueckoe
3aHSTHE: «PELICHHE 3a/1a4 Ha
sHepreTuueckuii ooMen» Kierka.
[Tonstue mem6panbl. yHK1IMN
MeMOpaH. Bussl Tpancnopra B
KJIETKY.

MembOpaHHbIe OpraHouibl. 3a00eBaHus
CBSI3aHHBIE C HAPYIICHHEM PaOOTHI
MeMOpaHHBIXOpraHesu1, 00JIe3HU
HAKOIUJICHHUS.

Tumnsl KOHTAKTOB MEXKAY KIETKAMHU.
3HaueHue MEKKIETOUHOM
KOMMYHUKAIUH [T 3J0POBbS
OpraHusma.

SAnpo. YpoBHM ynlakOBKHU
XpoMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpanHble

OpraHonAbI.

Tema 2.
MouekyasipHas
ounoJsiorus (20 1)

OCHOBHBIE BE€XU pa3BUTHUA
MOJICKYJISIPHOM OMOJIOTHH.
HyxkienHoBbIe KUCTOTHI.
OCHOBHBIE IPUHIIUIIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTO JICJICHUSI.
[TpuHiune! penmkanuu. Myranuu.
UTto BBI3BIBACT U3MEHEHUS B
ctpoennn JJHK. ITpunimmns
penapanuu. TpaHCKpunus.
I'enernueckuii koxa. TpaHcisus.
Opranusanys reHoma BUPyCOB
IIpoTuBOBUpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JEUCTBUSI.
Opranu3anys reHomMa 0akTepuid

[IpakTuueckas pabota
«Brigenenne JIHK u3
OaHaHay.
[IpakTuueckas pabota
«Mopnens JIHK-
OpUTaAMM».
[IpakTuueckas pabota
«Onpenenenue kayecTna
npenaparos JIHK ¢
TTOMOIITBIO
CHEKTPOGOTOMETPUI
(mpu HaTMYMH
o0opyaoBaHus).
[IpakTruueckas padorta
«PennukaTtuBHas

MaIuHa (urpa-




AnTHOaKTEpUaNbHbIE IpenapaThl.
Opranu3zanys reHoMa 3yKapuoT
I'eHOMHOE peaKTHpOBaHHUE.

JEMOHCTPAILIHS )».
[IpakTryeckas pabora
«ITLP (Mmonmens
amMIUTUUKAIHS Ha
Oymare)».
[IpakTuyeckas pabora
«Cwuia mpoMoTOpay.
[IpakTuyeckas pabora
«Pemenue 3a1a4 Ha
TCHETHYCCKUH KOJ.
[IpakTuyeckas pabora
«DonuHT OETKOBY.
UccnenoBarenbckas
pabora
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTrueckas pabora
«Pabora B
COBPEMEHHBIX
TeHeTUYECKUX 0a3zax
naHHbIX. [IpoBenenue
In silico anamu3a

[IOCJIEIOBATEIbHOCTEN
TEHOBY.
Tema 3. ITonsatue o nexapcersax. IIpyHOUIEL Hccnenosarensckas
dapmakoJiorus MOAX0Ja K TIOUCKY HOBBIX paboTa «JKcrnepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 0 OTIPECIICHUIO

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JIEKApCTBEHHBIX
BelecTs. BeacsiBanue
(abcopbmus) nexapctB. OCHOBHBIE
MEXaHU3MBbI BCAChIBAHMS.
TpaHcnopt JlekapcTBEHHBIX
BeriecTB. ['eHbl u 6enku nepBoi
¢a3ze1 buoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHusMa. DKCKpenus u
anuMHUHALUA. ['eHbl U Oenku
BTOpO# (pa3bl OMOTpaHCHOpMAIIHIH.
®apmakoanHaMuKa. ['1aBHoE 1
moOoYHOE, PE30POTHUBHOE U
MECTHOE, IIPSAMOE, HEMPSIMOE U
pedaekTopHOe neicTBHE.

TOKCHYHOCTH BEIIECTB
Ha apTeMUIUSIX».
[IpakTuueckas pabota
«Kapra sxcnpeccun

10 aMHHOBBIX U
CEPOTOHUHOBBIX
pPELENnTOpOB B MO3re
MBITIIEI) .
HccnenoBaTennckas
pabota
«IloBeneHnyeckue TECTHI
Ha peIOkax Danio rario.
CaeTiio-TeMHas
Kamepay.
HccaenoBaTenbckas
pabora
«IToBemeHyeckue TECTEI




Buael B3auMonencTBus JeKapCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JIEWCTBUHU JIEKAPCTBEHHBIX
BEIIECTB, UX Pa3HOBUIHOCTU
TpancMeMOpaHHBIN CUTHATIUHT.
THunbl KJIETOYHBIX PEENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIBI,
KaTaJUTHYeCKHE U compsikeHHble ¢ G-
OenKamMu; BHYTPUKJIETOUHBIE:
LUTOIJIA3MAaTUYECKUE U SJICPHBIE.
MexaHu3MBbl TUraHA-pELENTOPHOIO
B3auMozeicTBusA. CeIeKTUBHOCTh
(M30MpaTeNnbHOCTD) ACHCTBUS, CBA3D
«XUMHUYECKasi CTPYKTypa —
(hapmakosornyeckasi akTHBHOCTD
BEIIECTBY

DapMaKoIOrH4ecKOn MOTYJISILUN
CHUHANTHYECKOHN XOJIMHEPTruIeCcKOn
nepenayr. MosieKyIsIpHbII MEXaHU3M
JeicTBUS U (papMaKoIOrHuecKue
cBoiicTBa M-X0OIMHOOJIOKATOPOB,
TaHTIMOOJIOKATOPOB U Kypapernogo0HbIX
CPEICTB.

dapMakoI0ru4ecKast peryisinus
aKTUBHOCTH aJJpeHEPTUYECKOTO
cUHarca. AJpeHOMUMETHKY,
aJpEeHOOIOKATOPBI, CUMIIATOTUTHUKH.
MonexynsipHas papMaKoIOoTus
aHTHAJUIEPTUUECKUX CPEICTB.
I'mcraMrHOBBIE PELIEITOPHI: THIIHI,
MOJIEKYJISIpHAsl OpraHu3alusl.
Crabunuszatopbl MeMOpaH TyYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JelcTBUS, 0COOEHHOCTH KIMHUYECKOTO
MIPUMEHEHHUS, TOUKUIIPUIIOKEHHUS
NEeNCTBUSI MHTUOUTOPOB JIMITHTHBIX
MEUaTOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
IIPENapaToB, CTUMYJIUPYIOLIUX
IIPOLIECCHl UMMYHUTETA.
dapMakoI0ruuecKast

Ha prIOKax Danio rario.
OTKpBITOE MOJIEY.
HccnenoBarensckas
paborta

«IToBeneHUeCcKHE TECThIHA
pbiOkax Danio rario.
CraiiHoe moBeieHUEY.
[TpakTuueckas pabota
«BiustHue agpeHanvHaHa
CEepJICUYHbIE COKpAIICHHUS
(mporpammHoe
obecrieueHue)».
[IpakTryeckas pabora
«I'ucrosnornyeckue
mpenapaTbl UMMYHHOM
CUCTEMBI».
[IpakTuueckas pabota
«I'ucrosnornyeckne
npernaparbl HEpBHOMN
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIICUKUHOB:
MOJIyYEHHUE, MEXaHU3M JICHCTBUS,
npuMeHeHne. OCHOBbI
aTo(U3nOJIOTHH OCTPO(Pa30BOTO
OTBETa, MEIMALlUs BOCIIAJICHUS.
MonekyJIspHbId MEXaHU3M
IIPOTUBOBOCTIAJIUTENIBHOTO 1EUCTBUS
[JIFOKOKOPTUKOCTEPOHU/IOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAIUTEIBHBIX CPE/ICTB.
[TonsTHE O HAPKO3€ U HAPKO3HBIX
npemnaparax. KieTounslii 1 HEpBHBIN
HapKo3.

dapmakooruyecKkas XxapakTepucTuka
OTJIENIbHBIX IPYNITHAPKO3HBIX CPE/ICTB.
[locnenoBarenbHOCTH ACHCTBUSA HA
LEHTPAJIBHYIO CUCTEMY.
dusnonornyeckuii coH; (ha3nl cHa. Bus
HapyueHn cHa [lonsTue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTtax (TMITHOTHKAX).
MonexkynsipHbie aCIEeKTbI
HOIMLIETILINH. OmnuarHbie
PELENTOPBI, UX THUIIHI.

DHKe(aluHbl U SHAOPPUHBI -
SHJIOT€HHBIE JINTAH/Ibl ONTMATHBIX
PEeLenTopoB.

AHTHIICUXOTHYECKOE ACHCTBHE,
BIIUSIHUE Ha (PYHKIINIO
9KCTpanupaMUIHON CUCTEMBI,
SMOLIMOHANBHYIO c(epy, pPBOTHBIN
LEHTP, apTEPHAIIBHOE JIaBJICHHUE, LIEHTP
TEPMOPETYJISALUH.

MounekynsipHblE MEXaHU3MBI
NENCTBYS HEUPOJIENTUKOB, BIIUSHNE
Ha 10()aMUHOBBIE, CEPOTOHUHOBBIE,
aJipeHO- ¥ THCTaMUHOBBIE
peLenTopsl, UXICHCTBHE HA
KJIETOUYHbIEe MeMOpaHbI, Ha
JIeNIOHUPOBAHUETKAHEBBIX
MOHOAaMHUHOB.

[loTenunan-3aBucUMbIE HATPUEBbIE




KaHaJbl KAK MUILIEHH IEUCTBUS
MECTHBIX aHeCTETHKOB. CII0COObI
WHTHOMPOBAHUS TIOTEHIIHA-
3aBHCHUMBIX HATPUEBBIX KaHAJIOB
MECTHBIMH aHECTETUKAMH.

MoayJib «MoJieKyJisipHbie 0OCHOBBI cejieknumn» 9 kiaacc (68 yacos)

[Ipuaiuner perukanuu. Myrtanuu. Yro
BbI3bIBacT U3MeHeHUs B ctpoenuun JJHK.
[Ipunuune! penapauuu. TpaHCKpUIILIKUA.
I'enernyeckuii kox. Opranuzanus
reHoma BupycoBlIpoTuBOBUpYyCHBIE
CpPEACTBA, MEXAHU3MbI X JICHCTBUA.
Opranuzanys reHoMa 6akTepuit
AHTHOAKTEpUATTbHBIE TIPETapaThl.
Opranuzanys reHoma 3yKapuoT
I'enoMHOE perakTUpOBaHUE.

Tembl OcHoBHOe coep:kaHue JlesATeILHOCTD
IKOJIbHHKOB
Tema 1. OcHOBHBIE BEXH DPa3BUTHA IpakTuueckas padoTa
MouiekyasipHasi MOJIEKYJIAPHOU OHOJIOTUH. «Beigenenue JJHK u3
ouosrorus (20 4) HyxienHoBbIE KUCIIOTHI. GaHaHay.
OCHOBHBIE TIPUHITUIIBI CTPOCHUSI. INpakTHyeckas paboTa
MarpuyHbie CHHTE3bI. Perumkarys «Mogens JTHK-
— OCHOBA KJIETOYHOTO JICJICHUS. OpHTaMI»

[IpakTuueckas pabora
«OrmpeiesnieHue KauecTBa
npenaparos /JHK ¢
HOMOILBIO
CHEKTPOPOTOMETPUI
(pu HANMMUUU
00opy0BaHus).
[IpakTuyeckas pabora
«PennukaTuBHas MaluHa
(urpa- nemMoHCTpaLys)».
[IpakTuueckas pabota
«IP (Monenn
amMIuTuUKaIys Ha
Oymare)».
[IpakTuyeckas pabora
«Cuina mpoMoTopa.
[IpakTuueckas pabora
«Pemenue 3amauy  Ha
reHeTUYECKUHU KOJI.
Tpanciauus».
[IpakTuueckas pabota
«®DonauHr  OEJIKOBY.
HccnenoBarensckas
paborta
«Pacnipoctpanenue
aHTHOMOTUKOPE3UCTEHTHBIX
OaKTepHin».
[IpakTruueckas padora




«Pabora B OBpeMEHHBIX
FeHEeTHYECKHX 0azax
nanHbIx. [IpoBenenue In
silico ananmu3a
MOCJIEI0BATEILHOCTEM
TCHOBY.

Tema 2.
MouJiekyisipHble
OCHOBBI TeHETUKH
(20 u)

IIpenmer reneruxu. Kpartkas
HCTOPHS Pa3BUTHUS IPEICTABICHUS
0 HACIEACTBEHHOCTH.

OT reHa K npusHaKy: Kak
packpacuthb Kota. YTo Takoe
npusHak? IlyTs oT rena 1o
npusHaka. Myrauuu. Aienu.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHbBIE
AJLJIEIIH.

['ensl cTpoAT Opranusm.
Bxirouenue u BBIKITIOUEHUE
6osb110r0 Habopa renoB. Kak
KJICTKU TIOHUMAIOT, KaKHe TeHbI
JOJDKHBI paboTaTh.

JluckpeTHoe Hacle0BaHNe
MPU3HAKOB. 3aKOHBI MeHaens:
OJIMH T'€H - OAUH npu3Hak. CxeMa
CKpelIuBaHusi. 3aKOH
eAnHo00pa3us ruOpHI0B IEPBOTO
MOKOJIEHUS. 3aKOH pacIIeTICHH
MIPU3HAKA BO BTOPOM IOKOJIEHUHU.
3akoHbl MeH1ens1: HECKOIbKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JluruOpuiHOE CKpEIIMBaHHE.
HezaBucumoe pacxoxieHne
xpomocoMm. CuenieHHoe
HacJleJOBaHHe.

BzaumopeiicTBre reHoB.
AnIeNbHOE U HealIeIbHOE.
Onpenenenune nona. [Tonoseie
XpoMocoMbl. CaMIIbl U CAMKH.
Brusinue ¢akTopoB okpyskaromei
cpeasl. XpoOMOCOMHOE
onpexaenenue nona. [lomoseie
xpoMocomsbl. [TpoGrema
JIOTIOJTHUTEIBbHON X-XPOMOCOMBI Y
KEHIIUH. Tpex1BEeTHbIE KOIIKH.

PosnieBas urpa
«AImenn.
HccaenoBaTeabckuil
poeKkT MyTareHHbIe
(bakTophI.

Ponesas urpa «Cynb0a
KJIeTKU». I eHbI-
MepeKIII0YaTeNu.
[IpakTrueckoe 3aqanue
«AJTOPUTMBI AJI51
KJICTOK.
[IpakTueckoe 3ananue
«Enunoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakTrueckoe 3ananue
«Pacmerienne Bo
BTOPOM MTOKOJIECHUN.
HccnenoBaTensckuii
MPOEKT «3aKoHHbI .
Menpens B
SKCHEPUMEHTEN.
[IpakTrueckoe 3ananue
«Pemetka IIenneray.
[IpakTrueckoe 3ananue
«Hacnenosanmue,
CIICTIJICHHOE C IIOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonmeiicTBus
TeHOB (MOJENUpPOBaHHE
CHHTE3a U TPaHCIIOpTa
MMUTMEHTA B KIIETKY)».




Tema 3.
MoJiekyasipHbIe
OCHOBBI cestekun (28

)

['eHbl B mOMyJISIUAX: BETUKOE
paBHoBecue. [lonmynsius. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U aJUIEIIs.
VYpaBuenue Xapau- BaiinOepra.
[Tonynsitiy MEHSFOTCS: YUCTIEHHOCT,
MHUTpalus 1 BIOOp CyIpyra.

DakTOPbI, KOTOPHIE BEIBOST MOIMYJISAIUIO
13 paBHOBecHs Xapau-BaitnOepra.
HucnenHocTh nonyJiauu. Ponesas urpa
«3ddext  ocHomarenms».  Jpehd
resoB. Myranuu. Heciygaiinoe
ckpeuuBanue. M3onsauus.

[Tonmynsauuy MEHSIOTCS: €CTECTBEHHbBIN
otOop. MexaHu3MICHCTBUS
€CTeCTBEHHOTO 0TOOpa. [ BIKYIITHIA
otbop.

MonudukarnronHas U3MEHIHBOCTb.
Cratuctuueckre 0COOEHHOCTH

MO (DUKAITIOHHONM3MEHYHBOCTH.
HacnepgoBanue Konm4ecTBEHHBIX
MIPU3HAKOB.

KonnuecTBeHHbIE TPU3HAKH.

CpenoBasi ©BMEHYUBOCTD IIPU3HAKA.
Koaddunment Hacnegyemoctu
npusHaka. OtBeTHa oT60p. [Tonck

TF€HOB KOJIMYECTBEHHBIX TPU3HAKOB.
OIHOHYKJIEOTHUIHBIC BAPUAHTHI TEHOB.
JHK-gumn. [TomHOreHOMHBINAHATN3
accoruanui.

«OmbD» Hag reHoMoM. [locTreHoMHas
spa. OOpaTHas reHeTHKa. «OMUKCHBIC»
uccnenosanus. [I[poreom, merabomom.
JlomecTuKanus ¥ IEHTPbI TeHETUYECKOTO
pasznooOpasus. [Toucku pacteHuii ¢
«XOPOLIMMUY» PU3HAKAMM JIJIsl YEJIOBEKa.
LleHTpBI reHeTHYECKOTO Pa3HOOOpa3usl.
Huxomnaii UBanosnuBasunos. Cenexkuusi.

KomOunanmonHast u rubpuiHas
cenekuus. I'ereposuc.

[IpakTrueckoe 3agaHue
«YacToTh! amenei,
TE€HOTHUIIOB U
(EHOTHIIOBY.
HccnenoBarenbckuit
MPOEKT «AHAJIN3
TE€HETUYECKON CTPYKTYPBI
HOMYJISIUI(HA OCHOBE
3aKOHa Xapau-
Baitasepra)».

Ponesas urpa « 3 dext
OYTBUTOUHOTO TOPIIBILIKAY.
PosnieBas urpa
«EcTecTBeHHBIN

oTOOp».
HccnenoBarenbckue
paboThI
«MonaudukarmoHHas
M3MEHYMBOCTh PACTEHUM
B TIpeJIeTIaXxBaIlero
MeCTa KUTEIbCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBI».
[IpakTrueckoe 3aganue
«"omosioruueckue psiapl
HaCJIEeICTBEHHOMN
U3MEHYUBOCTH.




CoxpaHUTh U U3YYUTh T€HBI, YTOOBI
MeHATh Oyaymee. Kak mpaBriIbHO
XpaHuTh TeHbl. Komekimmn
TEHETUYECKUX PECYPCOB PACTECHUM.
[TpakTUKyM /WK UCCIIEIOBATEIBLCKUAN
MPOEKT: MeToAbl KyJIbTUBUPOBAHUS in
VItroamst coxpaHeHUs! TEHETUYCCKIX
pPECYpCOB pacTEHH U JJIsl YCKOPEHHOM
cenekuuu ['eHeTnyeckue HEeHTPsI B
Haieu ctpase. ['ie 3anumarorcst
TEHETUKON U TEHOMUKOM I HY K]
CEIIbCKOI'0 XO35MCTBA.




