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INOACHUTEJIBHASA 3ATINCKA

AKTYaJIbHOCTH M Ha3HAYEHHE NIPOTPAMMBI.

[Tporpamma pazpaboraHa B COOTBETCTBMM C TpeOoBaHUAMH DenepanbHOro0 rocyaapcTBEHHOTO
00pa30BaTeNIFHOTO CTaHIApTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, OPHEHTHPOBAHA Ha oOOecCIeYeHHE
UHIUBUAYAJIBHBIX MOTPeOHOCTEH OOy4arolMXCsi W HalpaBleHAa Ha JOCTH)KEHUE IUIaHHPYEMBIX
Pe3yabTaTOB OCBOCHHS IMPOTPaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHMsI C Y4ETOM BHIOOpa y4aCTHUKAMHU
00pa30BaTeNbHBIX OTHOLIEHUH KYpCOB BHEYPOUHOH JESITEIbHOCTH. OTO IO3BOJSET 00ECHEYUTh
eIMHCTBO 00s3arenbHbIX TpeboBanuii @I'OC BO BceM MPOCTPAHCTBE HIKOJIBHOTO OOpa30BaHUS: HE
TOJIBKO Ha YPOKE, HO U 3a €ro IpeleIaMH.

AKTyanbHOCTh pealM3alii JaHHOW MPOrpaMMBbl 00YCIIOBIIEHa CaMOil 0COOEHHOCTBIO MTPOEKTHO-
HCCIIEIOBATEIILCKON JEATEIBHOCTH. JTa JEATENbHOCTD JIEKUT B OCHOBE IIO3HABATEIILHOIO MHTEpeEca
pebenka, SBIsSeTCs 3aJI0rOM YMEHUS IUIAHUPOBATH JIFOOBIE EMCTBUSA M BaYKHBIM YCIOBUEM YCIICHIHOMN
peanuzauuu  ujaed. JlroOble H3MEHEHHs] COBPEMEHHOro OOIEeCTBa CBSI3aHbl C IMPOEKTaMU U
UCCIICIOBAaHUSIMUA - B HayKe, TBOpYECTBE, OM3HEcCE, OOIIECTBEHHOH XM3HHU. [l0o3TOMY BaXKHBIM
JIEMEHTOM Ppa3BUTUS JIMYHOCTH oOOyuwaromierocs sBisiercss (OPMHUPOBAHHE OCHOBHBIX HABBIKOB
IIPOEKTHO-UCCIIE0BATENbCKON JEATEIbHOCTH.

[Tporpammoii nperycMoTpeHo (OpMUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTIO YPOBHS 3HAHUI,
a TaKKe M MPAKTHYECKOTO OMBbITa pabOThl ¢ Ja0OpaTOPHBIM 00OPYIOBAHUEM, OBJIAJCHHE MPHEMaMHU
UCCIIEIOBATEIbCKON  JIeATeNbHOCTH.  MeToabl  opraHu3anuu  oOpa3oBaTebHOW U HAay4dHO-
UCCIIEIOBATEIIbCKOW  JCATENBHOCTH  NPEAyCMAaTpuBalOT  (GopMHpOBaHHME Yy  OOyYaromuxcs
HECTAaHJAAPTHOIO TBOPYECKOI'O MBILIUIEHUS,, CBOOOJBI CAMOBBIPAKEHHSI M WHAMBHUIYAIbHOCTU
CYKJIECHUU.

Jns  nmomHoro  ydyera  moTpeOHOCTeH — ydamuxcss B IpOrpaMMe  MCHOJIb3YyeTcs
T GepeHIIMPOBAHHBIA TTOAXO0Jl, YTO CTUMYJIHMPYET YYallerocs K YBEIMYEHHIO MOTPeOHOCTH B
VWHIVBUAYAJIbHOM, WHTEIUIEKTYaJlbHOW M II03HABATEIBHOM JAEATEIBHOCTH M Pa3BUTHIO HAy4dHO-
UCCIIEIOBATEIbCKUX HaBBIKOB. IIporpamMma craHer BocTpeOOBaHHOW B MEPBYK Odepelb
HIKOJIbHUKAMH, KOTOpPbIE MUMEIOT CTOMKUN HMHTEPEC M COOTBETCTBYIOIIYID MOTHBALMIO K U3YyYEHHUIO
IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0O IUKJIA, ECTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyaliuecs MposBJISAIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WJIM MHOU
001acTH 3HaHWM, HayYHOM HaNpaBiICHUU WIM NMPOo(ecCHOHAIbHOM nesTenbHOCTH. TakuM oOpa3oM
MPOUCXOAUT (OPMHUPOBAHUE IIO3HABATEIBPHOM M TPO(ECCHOHATBLHON COCTABISIIONIEH JIMYHOCTH,
IIOMOTAeT yyaleMycsi B ONpeAesIeHUH OyIylero >KU3HEHHOTo MyTH U B MPo(ecCHOHATBHOM BbIOOpe
nocsyie OKOHYaHMs MKoJbl. [10100HOTr0 poja 3auHTEPECOBAaHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJaHUe
MIKOJbHUKA K TIIO3HAHMIO HOBOTO, PACIIMPEHHI0 M YIIIyOJIEHHWI0 COOTBETCTBYIOUIMX 3HAHUH, U
MOJIyYEHUIO HOBBIX B TOM YMCJIE MPAKTUYECKHX HABBIKOB, a TaKK€ MOTHUBHUPYET Y4allerocss Ha
npo¢OpHEeHTALHIO.

[IporpaMMma HaleneHa Ha IOMOIIb PEOEHKY B OCBOEHMHM OCHOB OpPIaHMU3AllMM U OCYILECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIE0BATENILCKOM AEATENbHOCTH, @ TAaKXKe B MPUOOPETEHUH HEOOXOIUMOTO
onbITa JUisi pabOThl HaJl WHAWBUIYaJbHBIM HCCIIEJOBaHMEM WM IpoekToMm. IIporpamMma momosker
HIKOJBHUKY B O0Jiee IITyOOKOM M3y4eHUU MHTEPECYIoIel ero 00JacTu eCTECTBEHHBIX HAyK, a TAK)Ke B
PUOOPETEHUN BAKHBIX COI[MAIbHBIX HABBIKOB, HEOOXOAMMBIX AJIsl MPOJYKTUBHOM COLMAIU3alluU U
(opMHpOBaHUS TPAKIAHCKOMN MO3UIIH:

- HaBbIKa CaMOCTOSITEIIBHOTO PEIIEHUsl aKTyaJbHBIX MCCIEI0BATENbCKUX WM MPAKTHUYECKUX
3aja4, BKIIOYAIONIIET0 B ce0s yMeHHe BHUAETh W aHAJIM3WPOBaTh MNpPOOJEMbl, HYXIAIOIIMECS B
pelIeHnH, YMEHHE JEeTallbHO IpopaldaThiBaTh U PEaii30BbIBATh CHOCOOBI pabOTHI C HUMH, YMEHHE
IUIAHUPOBATh COOCTBEHHYIO paboOTy M CaMOCTOSITEIbHO KOHTPOJMPOBATh CBOE MPOABIKEHHE K
JKEIaeMOMy pe3yibTaTy;

- HaBBbIKa TeHEPUPOBAHMS M OPOPMIICHHS COOCTBEHHBIX e, 00JNeYeHHs UX B YAOOHYIO JUIs
pacrmipoctpaneHust popmy;

- - HaBBIKA YBOKUTEIHHOI'O OTHOIIECHUS K YYXKMM B3IJISAaM U UesiM, 0opOpMIIEHHBIM B paboTax
JIPYTUX JIIOJIEH, APYTUX aBTOPOB - BIIAJIENIbIIEB HHTEIEKTYaIbHON COOCTBEHHOCTH;

- HaBblKa MYOJHWYHOTO BBICTYIUIEHHS Tepel] OONbIION ayAuTOpHUEW, apryMEHTHpPOBaHUS H
OTCTaMBaHUS CBOEW TOUKU 3pEHMsI, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOEKAECHUS
JIPYTUX B CBOEH MPaBOTE, NPOJBHKEHHS CBOMX UIEH;



- HaBbIKa pPabOTHI CO CIENUATU3NPOBAHHBIME KOMITBIOTEPHBIMU TPOrpPaMMaMH, J1JA0OpaTOPHBIM
000pyOBaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOTUOTEUHBIMU (DOHAAMHU U MHBIMH PECypcamu, C
KOTOPBIMHU MOJKET OBITH CBsI3aHA MPOEKTHOMCCIIEIOBATEIbCKAS ACATEIBHOCTD IKOJIBHHKA.

Kpome Toro, pabora mIKOTbHUKA HAJ MPOCKTOM WU HCCIEIOBaHUEM OYAET CIIOCOOCTBOBATH M
Pa3BHUTHIO €T0 aJIeKBaTHOW CAMOOIICHKH.

Peanu3anus nporpamMmmsbl Ha 6a3e nentpa «Touka pocra»

[Tepexon poccuiickoro oOpa3oBaHHs Ha HOBBIC (efepatbHbIC TOCYAAPCTBEHHBIC CTAHIAPTHI
MpeIoyiaraeT M3MEHEHHWE KOHIICNTYAIBHOTO TMOJXOJa B y4eOHOM W BOCIHTATEIBHOM IIpOIECCe.
CoBpeMeHHBIN y4eOHBIN MPOIECC HAMPABICH HE CTOJNBKO HAa JOCTHIKCHHE PE3yJIbTaTOB B 00JIaCTH
MPEIMETHBIX 3HAHH, CKOJIBKO Ha JIMYHOCTHBIA pocT peO&HKa, (opMHpOBaAHHE yYMEHHS aJCKBATHO
AHAIM3MPOBATh H OICHWBATh CUTYallHIO, CTpEeMJIEHHE K camooOpa3oBaHuio. [IpakTtudeckas
JESTENIbHOCTh B IPOLIECCE OCBOCHHS Y4eOHOro Mpeamera OMOJIOTHM SIBISETCS OJHUM M3 Ba)KHBIX
KOMITOHEHTOB. Ha n3ydenne yuyeOHOro npenmera Ouosoruu B 5-7 kiacce BoiaeneH 1 gac, B 8-9 kiacce
— 2 Yaca, HO Ha NPAKTHYECKYI YacTh MPOrPaMMbl BBIJEIEHO MUHUMAJIbHOE KOJIMYECTBO BPEMEHHU.
DTOro BpPEeMEHHM HEIOCTaTOYHO [UIS TJIyOOKOrO0 OCO3HAaHUS W OCBOCHHUS MPEAMETHOH o0nactu
Owosornu. A ydamuecs HMEHHO JTOTO BO3pacTa OTJIMYAIOTCS CBOEH JIF0OO3HATEIHHOCTHIO,
HETIOCPEICTBEHHOCTHIO, TOTOBHOCTBIO K BOCIIPHATHIO HH(OPMAIIMH, BBIXOIAIICH 32 paMKH y4cOHUKA.
CrnenoBarenbHO, OYEHb BAXHO NPOJODKHTH OOY4YCHHE JeTe 10 OWOJOrMHM B paMKax
JOTIOJTHUTEILHOTO 00pa30BaHMUsL.

Ha 0aze nentpa «Touka pocra» obecrieunBaeTcsi peanusanus o0pa3zoBaTeNbHBIX MPOrpPaMM
€CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKON HaIpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSIMU 3aKOHOJATENHCTBA B chepe oOpa3zoBaHus U ¢ yuéroMm pekomeHaauuii denepanbHOro
omnepatopa yuyeOHoro mpeamera «buonorus». Mcmnonbs3zoBanue obopynoBanus «Touka pocTtay mpu
peayM3aniii  MPOTPaMMBI  Kypca BHEYPOUHOW JesATeNbHOCTH  «lIpoekTHO-MCCenoBaTenbcKas
JESTEIIbHOCTHY TIO3BOJISIET CO3/1aTh YCIOBHUS:

— ISl PACIIUPEHUS COJIEP KaHUS IIIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMS;

— IS TIOBBIIIEHUS I03HABATEIbHOM aKTUBHOCTH 06yqa10mﬂxc;1 B CCTeCTBeHHO'HaquOﬁ 06.]'IaCTI/I;

—JUIST  pa3BUTHs JIMYHOCTH peOEHka B mporecce o00ydeHus OHOJOTUM, €ro CIOCOOHOCTEH,
(dbopMUPOBaHUS U YIOBJIETBOPEHUS COIIMAIbHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

—ans paboThl ¢ ONapEHHBIMU IIKOJbHUKAMU, OPTaHM3aIlMM HX Pa3BUTUS B Pa3IMUHBIX 00JaCTAX
00pa3zoBaTenbHON, TBOPUECKON NeATETHHOCTH.

OcHaienne 0011e00pa3oBaTeNbHBIX HIKOJ COBPEMEHHBIM aHAJIOTOBBIM U LIU(PPOBBIM 000PYJOBaHHEM
ABIIIETCS MaTepualbHOM 0a30il peanuszanuu (eaepasbHbIX T'OCYIApCTBEHHBIX 00pa30BaTEIbHBIX
ctannapToB. llpuMeHnss mudpoBbie n1adopaTopuu Ha 3aHATUSAX Kypca BHEYPOUHOU JAESITEIbHOCTU
«IIpoexTHO-uccne0BaTeNbCKAsl  I€ATENbHOCTb», YYallMecsl CMOTYT  BBIIOJHUTH  MHOKECTBO
71a00paTOpHBIX PabOT M HKCHEPUMEHTOB, KOTOpbIE HE YCIEBAaIOT MPOBECTH B IMOJHOM O0beMe Ha
ypoKax OuOIOTHH.

[Tporpamma  «IIpoekTHO-MccnenOBaTENbCKAs  JE€ATENbHOCTh»  IpEeIyCcMaTpUBaeT  Hapsay ¢
IPOBEIEHUEM TPAKTHUECKUX, J1a0OpaTOPHBIX pabOT M OSKCKYpCUH, M3y4EHHE TEOPETHYECKOTo
marepuana. (OOs3aTenbHOE YCIOBHE JAaHHOM NpOrpaMMbl — OpraHM3alus MPOEKTHOH U
UCCIIE0BATEIBCKOM 1E€ATEIbHOCTH.



BapuaHThl peaju3anuy NporpaMmMsl 1 (popmMbl NpoBeIeHUs 3aHATHIA.

JlaHHas mporpamMma paccuuTaHa Ha paboTy co HIKOJIbHMKamMH 5-9 kmaccos. Ilemarory Baknee
AKLIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO HA KAa4eCTBE pe3yJIbTaTa IIPOEKTa MU HCCIEIOBAHHA,
CKOJIBKO Ha TOM, 4TOOBI YydYalluMiics I@OoJdy4yald 3HaHWsT B TOM UHUCJIE U 4YEpe3 BBIIOJIHEHHE
IIPAKTUYECKOIO 3a/JaHus, JeJajl BBIBOJBI U YMO3AaKIKYECHHS Ha OCHOBAHUHU CBOECTO HCCIIECJOBAHMS,
YUYWIICA CPABHUBATH €r0 PE3yJbTaTbl ¢ TEOPETUYECKUM MATEPUAIIOM M HCCICAOBAHUAMU JPYTHX
IIKOJBHUKOB. TakuMm o00pa3oM, IIKOJIBHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATEIbCKON
NEeSITeIbHOCTH U IPUOOPETET HAaBBIK KPUTHUECKOTO0 OTHOILIEHUS K MaTepuay.

[IporpamMma pa3bura Ha MOJIYJIH, KOTOPbIe MOTYT OBITH KCIIOJIb30BAHBI JMOO YAaCTUYHO, JINOO
noiaHocThio. Tak moxynb «Kak >XKMBOTHBIE M PACTEHHs MPHUCIIOCAOIMBAIOTCSY (IBOJIOLMOHHAS
9KOJIOTHS) IpeJIoiaraeTcs A U3yuyeHus B 5 uiu 6 kiacce B TeueHue ofHoro roja (34 daca B ron).
Monaynu «OCHOBBI pacTEeHHEBOJCTBa» U «BHOTEXHOMOTUS» paccyUTaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeueHUH 2-x JieT (mo 34 vaca B roa) wiu B TedeHuu | ronpa (68 dacoB B rox). Bo
BTOPOM CJIyyae BO3MOXKHO MPOXOxKJeHue oboux mojayien («OCHOBBI pacCTEHUEBOACTBA» B 7 WM &
kiacce, «buorexHomoruu» B 7 unam 8 kiacce). AHANOTUYHO MOAynu «MoOJEKYIsIpHbIE OCHOBBI
¢uznonoruu u ¢dapmakosorun» U «MoNeKyIsIpHbIE OCHOBBI CEIEKIMU» PacCUUTaHbl HA 68 4acoB u
MOTYT OBITH peain30BaHbl B TeueHUH 2x JjeT (o 34 yaca B ron) wiu B TeueHuu 1 roaa (68 dacos B
roa). Bo BTOpoM ciydae BO3MOXHO MpoXOoxaAeHHE 00oux Moxayieh («MoJekyaspHble OCHOBBI
cenekun» B 8 kiacce, «MoleKynspHble OCHOBHI (PU3UOJIOTHU U (hapMaKoJIoTuu» B 9 Kiacce).

MoOXHO  pEeKOMEHJOBaTh  MCIIONAB30BaThb  Monyaun  «Kak  JKMBOTHbIE UM pacTEeHUs
npucnocadbauBaroTcsa», « OCHOBBI PACTEHUEBOACTBA», «MOJIEKYISIpPHbIE OCHOBBI CEIEKI[UN» B KaueCTBE
HeNpepbIBHOIO oOpa3oBaTenpHOro nukia (5-9 kmacc mo 1 wacy B Henmemoo) Ui KIAccOB
arpoOMOTEXHOJIOTHYECKOW  HampaBleHHOCTH.  Moaymun  «Kak  KMBOTHBIE M PacTeHHSA
npucnocadbauBaroTcs», «buorexnonorun» u «MosaeKyIsIpHble OCHOBBI (PU3UOJIOTHU U (PapMaKOJIOTHI»
B KaueCcTBE HEMPEPBHIBHOTO 00pa3oBareibHOro Iukia (5-9 kimace mo 1 gacy B HEZIEIN0) Al KIACCOB
OMOTEXHOJIOIMYECKOT0 WIIM MEIMIIUHCKOIO HallpaBJIeHUH.

B3aumocss3b ¢ MPpOrpaMMon BOCIIMTAHUSA.

[TporpamMa Kypca BHEYpOUHOH JESTEIbHOCTH pa3zpaboTaHa C Y4YeTOM PpPEKOMEHJalui
IPUMEPHON MpOrpamMMbl BOCIUTAHUS, YIUTHIBAET MCUXOJIOrO-IIE€Aarornyeckue 0COOEHHOCTH JAaHHbBIX
BO3PACTHBIX KaTeropuil. JTO MO3BOJSAET HAa NMPAKTUKE COEJMHUTH OOYYaroIlyl0 M BOCIUTATEIbHYIO
JIEATEIBbHOCTD 1€1arora, OPUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTYyaJIbHOE, HO U HAa HPAaBCTBEHHOE,
COLMAJIBHOE pa3BUTHE peOeHKa. DTO MPOSBISAETCA:

- B IPUOPUTETE JUYHOCTHBIX PE3YyJIbTAaTOB PEAN3aLMU IIPOrPaMMbl BHEYPOUHOU JIEATEIBHOCTH,
HaIEAINUX CBOE OTPAKECHUE U KOHKPETU3ALUIO B IPUMEPHON IIPOrpaMMe BOCIIUTAHMS;

- B BO3MOXHOCTM KOMIUIEKTOBAaHHsS  Pa3HOBO3PACTHBIX TPYyNIl Il OpraHu3aluu
npo¢OPHUEHTALIIOHHOMN J1eATeIbHOCTH IIKOJILHUKOB, BOCIIUTATEIbHOE 3HAUCHHE KOTOPBIX OTMEYAeTCs
B IIPUMEPHON MPOrpaMMe BOCIIUTAHMS;

- B UHTEpaKTHBHBIX (opMax 3aHATUH I LIKOJIBHMKOB, OOECIEUYMBAIOIMX OOJBIIYI0 HX
BOBJICYCHHOCTh B COBMECTHYIO C II€IaroroM M IPYrUMHU JAE€TbMHU JEATEIBHOCTh U BO3MOKHOCTh
o0pa3oBaHMsl Ha €€ OCHOBE JIETCKO-B3pPOCIBIX OOIIHOCTEH, KIIOYEeBOE 3HAYEHHE KOTOPBIX IJIf
BOCIIUTAHUs [TOJYEPKUBAETCS IPUMEPHON IIPOrPaMMOM BOCIIUTAHUS.

Oco6enHocTu padoThI Megarora no nNporpamMmme.

3ajaya y4uTeNns COCTOMT B TOM, 4YTOOBI CONpPOBOXKJAATh Ipolecc MNpodhecCuoHaTbHOM
OpPHEHTAIlMM MIKOJbHUKA, PAcKpbIBas MOTEHIMAJ KaXJ0To dYepe3 BOBJICUEHHE B MHOT00Opa3HYIo
JeSITeNIbHOCTh, OPraHW30BaHHYIO B pasHbIX ¢opmax. [Ipum sToM pesynbratroM pabOThl yduTends B
NEPBYIO OuYepe]b SBISAETCS JMYHOCTHOE pa3BUTHE ydaulerocs. JIMUHOCTHBIX pe3yibTaTOB YYUTENb
MOXET JOCTHUYb, YBJICKAsA YUYCHHUKaA COBMECTHOH WU I/IHTepeCHOI\/II UM o0oHuM ACATCIIBHOCTBIO,



yCTaHABJIMBash BO BpeMs 3aHATHH 10OpOKeIaTelbHYI0, MOIJEPKUBAIONIYI0 aTMocepy, HachImas
3aHATHS LEHHOCTHBIM COACPKaHUEM.
IIpuMepHas cxema IpOBEIECHUS 3aHATUN 10 IIPOrPAMME:

1. OOwsicHeHHE TEOPETHYECKOTro MaTepuaa 1o TeMe.

2. TloarotoBka K 3KCIHEPUMEHTAIBHOMY 3aHSTHIO, 00CY)XACHHE OOBEKTOB JUISl MPAKTHYECKOTO
3aHATUS.

3. TlpoBeneHue MPaKTHYECKOTO 3aHATHS - OCHOBHAS 3a]a4a OCBOCHHE METOOJOTHH JAHHOTO
JKCIIEPUMEHTA.

4. Tlo OKOHYAHWH TPEIIOKHUTH JCTAM, KOTOPHIC 3aHHTEPECOBAIUCH JAHHBIM JKCIICPHMEHTOM,
pa3BUTh €ro B HCCIIEAOBATENBCKUU MPOEKT. s 3Toro HEoOXoauMo OOCYIUTh OOBEKTHI, KOTOPHIE
y4EHHK OyJIeT UCCIIeJ0BAaTh, COCTABUTH IJIAaH SKCIIEPUMEHTA.

5. TloMO4Yb YyUCHHKY MPOAHATU3UPOBATH PE3YIIbTATHI IKCIICPUMEHTA.

OueHuTh pe3yabTaThl MPOEKTHO-UCCIIEI0BATENBCKON JIE€ATENbHOCTH IIKOJBHUKOB MOYKHO B
Ipolecce 3allUuThl UMM CBOUX pPAa0OT B paMKax IIKOJIbHOM Hay4HONPAKTUYECKOH KOH(EpEeHIHH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTHA

Monayab «Kak ;KUBOTHBIE M PACTEHHS MPUCTOCAGJIMBAIOTCS» (IBOJTIOIHOHHAS IKOJIOTHS)
5-6 kaaccel (34 yaca)

1. Mpbut uccneoyem rncusvie oo6vexkmut (6 4acos)

CBoiicTBa U CTpPOEHME XHUBBIX OPraHU3MOB (CTpOCHHE KJIEeTKH). Bua, ocoOb - opraHusM Kak
enuHas cucreMa. Anantanuu (npucnocoOnenus). [Tonstue romeocrasa xuBoro oprannsma. Criocoobt
€ro MojJAepKaHus.

[lonarue BapmaTtuBHOCTH mpu3HaKa. McciemoBarenbckue paboThl «Bce nmu (cMHMIBI, O€nKw,
Oepessbl U T.1.) 0JMHaKoBble? DOTOKBECT.

OrpannyeHuss MOPQOIOTHYECKHX H (U3MOJOTHUECKUX amanTtarmid. [louemy opraHu3Mbl He
CTAHOBSITCSI OECKOHEYHO OOJBIIMMH, MaJ€HbKUMH, BeesAHbIM. IIpakTnyeckas padora «CoctaBisieMm
KHUTY PEKOPAOB PACTCHHUI U )KUBOTHBIX HAIIETO Kpasi».

2. Bauanue oxpyscaroweii cpedwvt na ycugvte opzanuzmul (12 uacoe)

dakTopbl OKpyXkaromel cpeabl (abuoTmyeckue, OMOTHYECKHE, aHTPONOreHHsle). [Ipumepsl
abMOTHYECKMX (AKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIMSHHE Ha >KU3HEAEATEIbHOCTh >KUBBIX
OpraHU3MOB: TEMIIEPATypa, CBET, BIAXKHOCTb.
[IpakTnueckoe 3ansitue «lIBer u Temio» (KyOMKM JbJla B3BECUTH, IMOJIOKUTH B yamku Iletpu Ha
pasHolBeTHYI0 Oymary, uepe3 30 MHHYT B3BECHUTh 3aHOBO - KTO ObIcTpee pacrasu). [IpakTuueckoe
3aHsaTHe «YTo pactBOpsiercs B Boae» (dkcnepuMeHT «OKuakuit nom»). Ilpaktuueckoe 3aHsATHE
«duddysus BemectB B Boje (pacTBOpHI)», «JIBHKeHHE pacTBOpOB MO IBETKY». lIpakTuueckoe
3ansTue «Jlen maBaer B Boje (aiicOepru, 3amep3anue BojioeMoB)». [Ipaktudeckoe 3anarue «Jlemg mpu
3aMep3aHuU pactmpsiercs» (pa3pylieHre KaMHs (I0YBO0Opa3oBaHKeE), 3aMep3aHHe KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOIEHHS KUBBIX OPTaHU3MOB K a0MOTHUYECKUM (aKTOpaM.
[TpucnocoOneHnst K OCHOBHBIM a0MOTHYECKUM (aKTOpaM: TeMIeparypa, BIAKHOCTh M CBET.
[Ipaktnueckoe 3amstue «lllybGa» (kyOuku mbAa 3aBEpHYTh B pa3HBIA Marepuaj, B3BECHUTH).
[TpakTiueckoe 3anstue «[IurMeHTH» (MOXXHO pa3[eNuTh Ha BaTMAaHE KPACUTEIH U3 (IIOMACTEPOBY.
[IpakTuueckoe 3ansTue «Kak >KUBOTHBIE TUTABAIOT B BOJIE» (DKCIIEPUMEHT C TTUTICTKOMN).

UccnenoBatenbckue paboThl «BrnusHue cBera (Teruia, BIAXHOCTH, COCTaBa MOYBHI) HA PACTEHUS
B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBHSIX» (Ha JOCTYITHOM MaTepHae).

3. Bzaumooeiicmeus scuevix opzanuzmoe (4 uaca)

buotnueckue QakToppl. 3aKOHOMEPHOCTHM PAa3BUTUS MEXBHUAOBBIX B3aUMOOTHOIIEHUIA.
KosBomonusi  (XMIHUK-KEPTBA; TMApPa3UT-XO35MH). OBOMIONMS CTpaTeruil JOObIBAaHUS  ITHIIH.
ConmanbHocTh. Buabi-Bcenenupl. [lepeuenb pactenuii- Bpeaurteneil. MccienoBartenbckas pabota
«Habnronenust 3a B3aMMOOTHOIICHUSIMU JKUBOTHBIX TPU JOOBIBAHUY MHIIM (KOPMYILIKH AJIS TITULL, IS
TOPOJCKUX WJIU CEIhCKHUX JKUBOTHHIX). Beb-kameprr». UccnenoBarenbckas padora «Pacnpoctpanenue
BUJIOB - CHHAHTPOIIOB B HAILIE MECTHOCTH.



4, Yenosek 6 rcuznu pacmenuil u yxcueomuuvix? (6 uacos)

AHTponorenssie hakTopsl. [IpaBna i, 4T0 MepBOOBITHBIC JTIOAM KUIH B TAPMOHUH C IPUPOIOH.
OnomaniHBaHUE W IPUPYICHHUE )KMBOTHBIX U PACTCHUH. 3aUeM cIlacaTh BBIMHPAIOIINE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHUs W HX JUKHE Npenku. [lodemy BaKHO MX coxpaHsaTh. PazHooOpasue
KYJIbTYPHBIX PaCTCHHUI M X 3HAYCHHUE B KU3HM YesioBeka. KpacHas kaura Bamiei Tepputopun. Oco6o
OXpaHseMble TeppUTOpUH, 3amoBeqHukH Poccum m mupa. Ilpaktmueckas pabora «PasHoobOpazue
KYJIbTYPHBIX PACTEHUH B BallleM PETHOHEY.

HccnenoBarensckas pabora «BnusHue aHTPONMOTCHHBIX (DAKTOPOB Ha PA3BUTUE PACTCHUH B
ropojie/HaCeIICHHOM ITYHKTE).

Dkckypceusi/mpaktudeckas padbora «OOIIT B BameM pEerdoHE - YHUKAIBHBIE OOBEKTHI
TIPUPOIBDY.
5. Ixonozuueckue nuwu (6 uacos)

buocdepa - omHa u3 BaxHeWmux obomouek 3emin. YTo Takoe «IKOJOTHYECKUE HUIIN» U Kak
oan  (opmupyroTcs? DopMupoBaHHME 3HAHMKW TI0O OHOPa3HOOOPA3WIO KU3HEHHBIX  (opm,
MOBEJICHYCCKUX MPHUCIIOCOOIEHUN, Moau(HUKaIMOHHAs HW3MEHYMBOCTh (Ha 0a30BOM YypOBHE).
PactutenbHbie cO0OIIECTBAa U UX TUITBL. Pa3BUTHE U CMEHBI PACTUTEIHHBIX COOOIIECTB.

HccnenoBarensckue paboThl «IKOJOTMUECKHE HHIIUW BOKPYr TeOs - omucaHue (HakTopoB
OKpYyXarolien cpenbi». Mccienoparensckue paboThl «DeHOTOTHISCKUE HAOTIOACHHMSI.

Mopayab «OcHOBBI pacTeHHEeBOACTBa» 7-8 Kiacchl (68 yacoB)

1. Beeoenue ¢ pacmenueseoocmeo (2 uaca)

Uro-Takoe pacTCHHEBOJCTBO: OCHOBHBIC (DAaKTOPHI BBIpAlIMBaHWS pacTeHuil. Mcropus
pa3BUTHS arpoxumuueckux 3HaHwii (pabotet M.B. JlomonocoBa, FO. JluGuxa, Bbyccenro, B.B.
HoxyuaeBa, K.A. Tumupszera, [1.A. Kocteruesa, JI[.H. [IpsaummankoBa u ap.). [Ipaktuueckas pabora
«bouka JInbuxa.

2. Azpomexnuueckuii Ixcnepumenm (6 uacos)

[IpaBuna mOCTAaHOBKM arpodKcnepuMeHTOB. [locTaHOBKa SKCHEPUMEHTOB C PACTCHHUSIMHU.
Boe16op Tembl, cocTaBieHHe TMIIOTE3bl, e U 3a7a4 SKCIEPUMEHTa IO BHIPALIUBAHUIO PACTEHUIl B
KOHTpoJiupyemMon cpene. KoHTponu, MOBTOPHOCTH, MPOBEACHHE HKcrepumeHTa. [lnanupoBanme
skcriepuMenTa. OleHKa pe3ynbTaToB dSKcnepuMeHTa. HcecnemoBatenbckas pabota «PDakTopsl,
BITUSIIONINE HA MPOPACTAHUE CEMSH (POCT MPOPOCTKOB)».

OcBoeHUE TEXHOJOTUM KPYTJIOTOAUYHOIO BBIPAIIMBAHUS CAJIaTOB W MHUKPO3EJIEHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycNoBUsAX. COOp YCTaHOBKH [l BBIpAlIMBaHUS PAcCTECHUN B
KOHTPOJIUPYEMBIX YCIOBUSAX.

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

Bopa. PactBop. BbITsDKKa. AHMOHBI, KaTHOHBI, 3JIEKTponpoBogHOCTs U pH pactBopa. Ponb
XUMUYECKHX JJIEMEHTOB B INHUTAaHUM pacTeHHW. [losydeHue nuTaTeNbHBIX BELIECTB PACTECHUSMH.
[TpakTuyeckas pabora «Cxembl MUTATENbHBIX pacTBOpoB. Pacder 103 ynoOpeHuil A MUTaTeNbHBIX
pacTBOPOBY.

VY no6penus: OpraHuYecKue, MHUHEpAJbHBIC, MUKpoOHonornueckue. Tumsl
NMUTaHug pacTeHud. BoszaymHoe W MuHepaibHOE (KOpPHEBOE) MHUTaHME pacTeHud. TpaHcmopt
IATATENBHBIX BEIIECTB PACTEHUW: BOCXOIAIIMM M HUCXOIALUMKA TOK. BakHenmme KaluiiHble,
dbochopubie U a30THBIE yHo0peHus, ux cBoicTBa. [IpocThie u cioxHbie ynoOpenus. [IpakTudeckas
pabota «IIpaBuna cmemuBanus ynoopenuit» [Ipaktuueckas padora «IIutaHnue pacTeHMiA: TEXHOIOTUS
IIPUTOTOBJIEHUS TUTATENBHBIX PACTBOPOB JJI PA3HBIX KYJIBTYPY.

Poct u pa3BuTHe pacTeHUI: 3TaIbl OHTOreHe3a, (PaKTOPHI, BIMSIOIIME Ha POCT PACTEHHI: CBET,
rycToTa MocaJloK, MuTanue, cyocrpart. [Ipaktuyeckas pabora « MOHUTOPUHT MUHEPAIBHOTO MUTAHUS
pacTeHU».

OcoOeHHOCTH MUTaHUS PACTEHUH a30TOM. A30T M €ro 3Hau€HHE B JKU3HU pacTeHHil. DopMbl
a30Ta U UX [PEBpaIICHUE B IIOYBE.

Uctounuku docdopa ans pacreHus. 3HadeHue (ochopconepkalux COeIUHEHUN B KIIETKE.



Posb Makpospruyeckux coerHeHui pocdopa B 3HEpreTHuecKoM oOMEHe.

BnusiHue kanusg Ha (usnyeckue CBOWCTBA NMPOTOIJIAa3Mbl, Ha (EPMEHTHI YIJIEBOJOPOIHOIO
oOMmeHa, cuHTe3 0enKoB U Jip. Ponb kanus B moajepkaHuu MOHHOTO OanaHca B TKaHSX, B MPOLECCAX
CaMOPETYJISLIMH.

Perynaropnas M CTpyKTypooOpaszoBaTelnbHas poJib KajblMi. YdYacTHe B OOpa30BaHHUU
KJIETOYHOM CTEHKH, NOJAEPKAaHUH CTPYKTYPbl MEMOpPaH M peryJsIsius UX NPOHUIIAEMOCTH.

3HaueHnue Maraus B MeTaboim3Mme pacreHuid. MarHwii B coCTaBe XJIOpOQHUIUIA, CXOJCTBO
XJIOpo(UIUIa U reMOriIo0MHa KaKk CBUIETENbCTBO €JMHCTBA OPraHUUECKOr0 MUPA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOW OpraHM3alMM KJIETKH, y4acTHE B
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

Muxkposnementsl. [IpeacraBneHus O poild MHKpPODJIEMEHTOB B METaOOIM3ME PACTCHHIA.
OcCOo0eHHOCTH MOCTYIUIEHUS MHUKPOJIEMEHTOB B pacTeHus. CHUHEpru3sM M aHTArOHU3M 3IIEMEHTOB
IIUTaHUs PACTECHUN.

PacturenbHas AMarHocTMKa M METOAbl MJIEHTH()UKALMU HENOCTaTKa/M30bITKA 3JIEMEHTOB
nutanus. [Ipaktuueckas pabota «PactutenpHas THarHOCTUKA.

HccnenoBarenbckas pabora «OIeHKa COCTOSIHMSIT KOMHATHBIX pPACTEHHMH, pPAacTeHMH Ha
HIKOJIbHOM TEPPUTOPUH, YCTAHOBKA MPUYMH [1aTOJIOTMYECKUX COCTOSHUMN (Ipu
HAJTUYHH )».

UccnenoBarensckas pabora «OueHKa BIHMAHUA Pa3JIMYHBIX JJIEMEHTOB HA COCTOSHUE
pacTeHui (cocTaBlieHHE Pa3IUYHbIX TOJIKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[TonsiTue o perynsropax pocra pacteHUH. CTUMYyJIATOpPHl pocTa - (UTOrOPMOHBI (2yKCHHBI,
ru0OepeITHHbI, TUTOKUHUHBI). UHTHOUTOPHBI pocTa pacTeHuid: 1. mpupoanbie (abcumu30Bast KMUCIOTa U
HEKOTOpble (PEHOJIbHbIE BELIeCTBA (MKyMapoBas, KOpUYHAs, CAJIUIMIOBAs K-Thl), 2. CHHTETUYECKHE
(MophakTUHBI, peTapIaHTbl, Ae(OIMAHTHI, JECUKAHTHI, repOUIuasl). OUTOMOHUTOPHHT M OICHKA
coctosgHuss  pacteHuil.  CoBpeMeHHble  crocoObl ~ MoHUTOpHHra. IlpakTuueckas  pabora
«DUTOMOHUTOPUHT U OLIEHKA COCTOAHUS pacTeHUid. COBpEMEHHbIE CIIOCOOBI MOHUTOPUHIA».

HccnenoBarenbckas pabora «BiusHHe rerepoaykCMHa Ha IpopacTaHue (pocT Ha pPa3HbIX
CTa/IUAX, B Pa3HbIX YCIOBUSX) Pa3IMYHBIX PACTEHUII.

3ammTa pacTeHUH OT BpeauTesei: ocHOBbl buomerona. [Ipaktuueckas pabota «MHcekTapuu:
IpaBUJIa U YCIOBUS pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueennasn Kyibmypol, ux npUMEHEHUE 6 6bIPAUUEANUL PACHEHUL.
Du3zuonozusn pacmenuit (8 uacos)

Bopanast, mecuaHas M NMOYBEHHas KyJIbTYpbl, UX INPUMEHEHHE B BBIPALIMBAHUU PACTECHUU.
[IpoBenenue Bojbl B KOpHE U cTebdiie pacteHui. [Ipaktuueckas pabora «KopHeBoe naBiaeHHE.

BonHblii pexuM pacTeHuil: CTpOe€HUE YCTBMIL: (DaKTOpbI, BIMSIOIIME HA UX PACKPbITHE U
3aKpbITHE. 3HAUEHUE MEXaHW3Ma peryisalMM UCHapeHus Biard pacteHueM. llpakrtuueckas paborta
«IIpuroroBiieHne npenapara yCTbHI] METOIOM CIICIIKAY.

UccnenoBarensckue paboThl: «BnusiHMe ycloBUN colep)KaHUS PACTEHUH Ha KOJUYECTBO
YCTBHII.

@DoTOCHHTE3 - YHUKAIBHBIM mporecc pacTeHuil. TemMHoBass U cBeToBas (ha3bl (HPOTOCHHTE3A.
3HayeHne (oTocuHTE3a M KHMBBIX OpraHusmoB. [IpakTuueckas pabora «DyHKIIMOHAIBHAS
JMArHOCTHKA PAacTeHMI MO aKTUBHOCTU XJioporiacToB» MccnenoBarenbckas padora «OmnpeneneHue
xyopopuiuia A u b, orieHka pOTOCHHTETHYECKON aKTUBHOCTU PAacTeHUN M (DaKTOPOB, BIUSIOMINX HA
HEey.

@akTopel poCcTa pacTeHWi: Bo3AyX M a’pauus. llogzeMHoOe nabIXaHHWE pacTEHHMH: COCTaB
MIOYBEHHOTO BO31yXa, ra3oo0MeH. ['azoo0meH mpu OecrouBeHHOM BbIpamuBaHuu. [IpakTHueckas
pabora «Anspauus, CO2 u O2. Jlpixanue pactrenuit». IIpaktuueckas pabora «J/lpIxaHue pacTeHHH:
OLICHKa MHTEHCUBHOCTH JIbIXaHUS PAaCTEHUH U MJIOJ0BY.



HccnenoBarensckue paboThl: «BrusHue croco0a BhIpaniuBaHUs (CocTaBa MHUTATEIBHON
CMECH, CXeMbl BHECEHHS) Ha POCT U Pa3BUTHUS PA3IMYHBIX PACTEHUI.

6. Kynvmypnuie pacmenus. Cospemennsie acnexkmul cenexyuu (20 yacos)

Kak wyenoBek crtan wucnonb3oBaTh pacteHusi? CBsi3b pa3BUTHS LMBHIM3AIMU YeJIOBEKa M
onomamiHuBaHug pactenuil. Jlomectukanusa. Juckyccusi «/lomectukanusi, Bce JIM pacTeHUs U
YKUBOTHBIE, KOTOPBIE )KUBYT PSAJIOM C YEJIIOBEKOM UM OJIOMAIIHUBaIOTCA? MOKHO JIM CUMTATh TapaKkaHa
0JIOMAIIIHEHHBIM >KUBOTHBIM?»

HacnencrtBeHHOCTh W M3MEHYMBOCTH - OCHOBHBIE CBOICTBAa JKMBBIX OpPIaHHU3MOB.
W3menunBoctb. Bunel usmenunBocth. [lpaktuueckas padora «MoaudukanroHHass U3MEHYMBOCTh
(JIUCTBSI, UTOJIKU C OJTHOTO JIEPEBA)».

['eH - MaTepuabHBIN HOCUTENb HACIEICTBEHHOCTH M M3MEHYMBOCTH. HyKIIeHHOBBIE KUCIIOTHI.
Jlokanuzanusi reHeTuYecKkoro marepuana B kierke. Jenenue kierok. Perummkanusa JJHK. OcHoBHas
JIOTMa MOJIeKyJsipHOW Oumosoruu. Tpanckpunmus. Tpanciusmus. Myranuu. Ilpaktuueckas pabota
«['en - uHCTpYKIMs MO cOOpKe KIeTKH (Ha Oucepe miam KOHCTpykTope)». IIpaktuyeckas paborta
«Myranust Ha OyrepOpone (Jro00k OO0BEKT M3 MpEeAbIAyIIeH padoThl, T/I€ U3MEHEHHE HHCTPYKIIMH
MPUBEJET K U3MEHEHUIO BHEIIIHETO BUAA OOBEKTA)».

OddexT OyTHUIOYHOTO TOPIBIIIKA U TeHEeTUYECKoe pazHooOpasue. Uto Takoe renbank? 3auem
COXpaHsTb TE€HETHYECKHE pecypchbl pacTeHui? OCHOBHBIE CIIOCOOBI COXpPAHEHHUS T€HETHYECKHUX
pecypcoB pactenuii (X Situ u in situ).

3navyenue pador H.W. BaBunoBa. 3akOoH TOMOJIOTHYECKUX psAAOB. LIEHTpBI mpoMCcXoXaeHus
KynbTypHbix pacrenuit H.U. BasunoBa u I1.M. XykoBckoro. [Ipaktuueckas pabora mo rpymmnam
«OTKyza Ha HAIIKX CTOJIaX (PYKTHI/OBOIIH/3ITAKI.

OcHoBHble MeTOnbl cenekiuu. ['mbpumuzanus. dopmbl orOopa. OCHOBHbBIE HamNpaBICHUS
CEJICKIIMU: YITYYIICHHE YPOKAaHHOCTH, YCTOMYMBOCTH K OMOTHYECKHM M aOMOTHYECKHM (PaKTOpaMm.
[TpakTiueckas pabota «BoipamuBaeM ropox. Kak mpoBecTu ckpeninBanme y ropoxan.

Ectp 5mu xu3Hp B mpobupke? buoTtexHonorus KyiabTYpHBIX pacteHuil. MccnmemoBaTenbckas
pabota «BplpamuBaHue pacTeHHl B MOpoOUpKe» (MOXKHO BOCIOJNB30BATHCS PeE3yabTaTaMU
IPEIBbIIYILNX 3KCIEPUMEHTOB 110 COCTaBJICHUIO MUTATENbHBIX PACTBOPOB JIJISl PACTEHUH).

Kak wuenoBek Moxer MoAuQHUIMPOBaTh pacTeHusi? [eHeTHueckoe pegaKkTUpOBaHUE.
CoBpemMeHHbIE TOIXO0Jbl U JOCTUKEHHS] T€HETUYECKOIo pelakTHupoBaHUs pacTeHuil. [IpakTuueckas
pabota «I'eHOMHbIE HOKHHUIIBI (MOzierpoBaHue paboTsl cucrembl CRISP-Cas).

1. Pacmumenvuan npooyxkyus. (8 uacos)

Hanzemubie u nojzemHble opranbl pacteHuid. [loOer m BUIOM3MEHEHHBIH MOOEr pacTeHUH.
Crioco0ObI pa3MHOXKEHHS PACTCHUH.

[TonssTue o KadecTBe NPOAYKTOB mnuTaHUA. [IpoOiemMbl KOHKYPEHIIMM OTEYECTBEHHBIX
IPOAYKTOB NWTAHHUA C HMMIIOPTHBIMH. JIOrMCTHKAa AOCTaBKM M CpEACTBA COXPAHEHMsI NPOIYKTOB
nutanus. llpaktuueckas pabora «llpenenbHo nomyctumsble koHueHtpauuu (IIJJK) u meromst
KOHTPOJIsI 0€30aCHOCTH PACTUTENbHBIX IPOAYKTOB TUTAHUSI.

Mukpo3senenb: Noje3HOCTh W TexHojorus. MccnenoBarenbckass pabora «OlieHka KadyecTBa
BBIpAllIEeHHON MUKpo3esieHn» (1100 cBos, IM0O0 U3 Mara3uHa).

Xumuueckuit  aHanu3 npoaykuuud. OcHoOBbl  crniekTpodortomeTrpuu. IloreHnmomerpus.
Xpomatorpadus. [lpaktuueckas pabota «MeToapl OIEHKM KadecTBa PACTUTEIBLHON MPOIYKIUU:
XpaHEHHE ¥ COXPAHHOCTh MUTATEIIBHBIX BEIECTBY (IO JOCTYITHOMY 000pYIOBaHUIO).

UccnenoBarenbckas padora «Omnpeaenenne BuramuHa C METOOM OOpaTHOTO TUTPOBAHUS B
IUI0/1aX Ha PAa3HOM CpOKe (crocode) XpaHeHUs».

Monyab «buorexHoaorus» 7-8 kiaaccsi (68 yacon)
1l.buomexnonozusa (4 uaca)
[TonsiTHe OMOTEXHONOTHHU. 3a4eM YeIOBEKYy OMOTEXHOJOTHH, B YeM HMX MPEUMYILIECTBO Mepe
XHUMHYICCKHM CHHTE30M. OcHOBHBIE OHMOO0OBEKTHI OHMOTEXHOJIOTUH: MIPOMBIIICHHBIE



MHUKPOOPTaHU3MBI, KJIETKHM W TKAaHH pacTeHUil, >XHBOTHBIX M YEJOBEKa, OMOKaTaTU3aTOPHI.
[TpakTuyeckas padora «IIpumepsl npuMeHeHUs1 ONOIOTUYECKUX OOBEKTOB B TBOEH JKU3HI».

Colppe ansi OMOCHHTE3a W OIICHKAa €ro OHOJOrmyeckod HeHHOCTH. OCHOBHBIE HCTOYHUKHU
yriepoja, a3ora, gochopa, MUKpPOIIEMEHTOB. lccnenoBanue HOBBIX MCTOYHMKOB ChIPbs (BKJIOYAs
BOIIPOCHI €r0 IpeABapUTeNbHOW 00paboTKM), pa3paboTKa HOBBIX NMUTATEIBHBIX CPEl, B TOM YHUCIIE
BKJIIOYAIOIUX OHOCTUMYJISATOPHl M JpPYTU€ 3JIEMEHTHI YIpPaBJIEHUS W ONTUMHU3ALUU IPOLECCOB
OnocuHTe3a. MeTobl ONITUMU3ALIUN TUTATEIBHBIX CPEL.

2. Mukpooéuonozcusn (12 uacos)

[Tono)keHre MpOKapuOTOB B CUCTEME Opranndyeckoro mupa. CTpoeHue 6akTepruaibHONU KIETKH.
Knaccudpukanus Oakrepuit. Mopdomnorus OGakrepwii. IIpocThle W CIIOXHBIE METOIBI OKPAIIUBAHUS
OaxTtepuil. @u3nosiorus OGakTepuii: MUTaHUE, AbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen  (KCTpeMO(UIBHOCTh, OCOOCHHOCTH  CTpoeHus kierku). Jlaboparophas pabota
«DukcupoBaHHble Tmpenaparbl Oaktepuil. OmnpezneneHue QOpMbl  MPEIJIOKEHHBIX — KYIBTYP
MHUKPOOPTaHU3MOB, HCIIONB3Ys POCTOM MeToa okpackuy JlabopaTopnas pabota «OnpeaeneHue Tuma
KJIETOYHOM CTEHKH METOJIOM OKpalllMBaHud 1o ['pamy» (IIpu HaIHYUU PEaKTUBOB).

MoJtouHOKHCTIOE H CUPTOBOe OpokeHune. DoroTpodHBIE M XeMOTpPO(HBIE OaKTEPHH.
Kunerndeckoe omrcanue mpolrecca pocta MUKPOOPTaHM3MOB. ODKCIIOHEHIMAbHAS MOJIENb POCTa.
Kunernka rubemn wmukpoopranu3moB. JlaGoparopHas pabGota «lIpuroroBieHre NTPHKU3HEHHBIX
[pernapaToB MOJIOYHOKUCIIBIX OaKTepUii».

[Tatorennsie OakTepun. UyMHast majoyka v 4epHasi CMEpTh, OOTYJIU3M, CTOJIOHSK, TYOEpKyJie3.
Hctopust 60ps0bI ¢ OakTepuanbubiMu HHGekuuaMu. JlabopaTopHas padora «lloceB cMmbIBa ¢ pyk Ha
gamku Ilerpu». JlabopatopHas pabora «Bpaenenue 4dnMCTOW KyIbTypbl Oakrepuil. Merton
pa3BeneHuii. Meron wucromaromiero mrpuxa». Jlaboparopuas pabora «Mopdonoruueckas
XapaKTEPUCTHKA BBIICIICHHOW YHUCTON KYJIBTYpPhI: XapaKTEPUCTHKA KOJOHHH, opma OAKTEepHid, THII
KJIETOYHOM CTEHKU».

Boiina 0OeckoHeUHOCTH: AaHTHOMOTHKM TpPOTHB  OakTepwili. MexaHM3MBlI  JI€HCTBUIA
aHTUOMOTHKOB. MeXKJIeTouHass KOMMYHHKaIus Oaktepuil. YyBcTBO kBopyMma. JlabopaTopHast pabora
«CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha 4Yamke ©0e3 W ¢ J00aBlIeHUS aHTUOMOTHKOB)
UccnenoBarensckas pabora «llouck MHKpOOpPraHM3MOB  OOJANaIOIUX  AHTArOHUCTUYECKON
AKTUBHOCTBIO.

[Tpumenenune Oakrepuil uenoBekoM. KuHermueckoe omnucaHue OMOCHHTE3a THPOJYKTOB
MHUKpoopranu3Mamu. bakTepuu, KOTOpele MOTYT pas3narath IJiacTuk. MccnmemoBaTenmbckas padora
«Bpinenenre MOTOUHOKUCIBIX OaKTepHil, NCCIeI0BAaHNE UX aKTUBHOCTH.

MUKpOOpraHu3Mbl B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE AacCOIMAlMU  PACTEHUH C
MuKkpoopranuzMmamu. MccnenoBarenbckas padbota «BoieneHre OakTepuii MoNe3HbIX IS paCTCHUID.

3. dykapuomuueckue opzanuzmvl 6 Guomexnonozuu (niecnegie 2pudst, OpoIHcHCl,
6oo0opocau) (12 uacoe)

[TnecHeBBIe TPHOBI TPOAYIIEHTHI OMOIOTMYECKH AKTUBHBIX BEILECTB.

OO0mass xapakTepHuCTUKa APOXOKEH caxapoMHIeTOB. McTopus HMCHOIB30BaHUS IPOAOKEH B
TPaIUIIMOHHONH OMOTEXHOJIIOTUH. TEXHOJIOTUM BHHOJACHHS W XJIEOOIEUYeHHs, CIEeNHAIN3UPOBAHHBIC
pacel Jposxokeil. Merabonusm apoxokei. Peakiust cnuproBoro Opoxenus. JlabopatopHast pabota
«[Toacuer kneTok Apoxokedl B kamepe ['opsieBay. Jlaboparopnas pabora «OOHapyx’eHHe MPOAYKTOB
CIMPTOBOTO OpOXEHHs: HTUIOBOIO CHHUPTa U YIIEKUCIOro rasa». [lomyyeHne BTOPHUYHBIX
METa0OJIUTOB B JpoXkkaxX. POk Kak MPOAYIEHTHI OuoTorumB. [lomydeHue meneBbIX OENKOB B
JPOKAKAX.

OCOOCHHOCTH BET€TaTHBHOTO M TOJIOBOTO PAa3MHOXEHHS Y IPOXOKEH, 3HAYCHUE H3YYCHUS
MUTO3a M I[HMTOKWHE3a I ONTHUMH3AIMU TPOIECCOB KYIHTHBHUPOBAHUS APOXIKEBBIX IITAMMOB,
TIOHUMAaHHMS TIPUYUH TATOTEHHOCTH JIPOXIKEH W rpuOOB, TOMCKa MUIIEHEH (YHTHUIIUIOB U pa3paboTKH
HOBBIX JIGKAPCTBEHHBIX MpemnaparoB. JlabopaTopHas padora «HabnroaeHne pa3MHOKEHUS APOKKEBBIX

KIIETOK».



[Ipaktuueckast paborta «[lomyueHue TBOpora M Kepupa Ha OCHOBE MOJOYHOKHCIBIX OaKTepHii».
[TpakTrueckast pabora «OCHOBHBIE BUJbI KBaca U UX XapaKTEPUCTHKAY «JIpOoioKHU M MOJIOYHOKHUCIIbIE
OakTepuu, MpUMEHsIEMbIE IS IPOU3BOJCTBA KBacay. [IpakTuueckas padora «CpaBHUTEIbHBIN aHATIHN3
pa3BUTHUSA IPOXKKEH B a3pOOHBIX U aHA3POOHBIX ycioBUAX». [IpakTuueckas pabora «MeTobl OLIEHKH
CBOWCTB XJieOomeKapHbIX JApoioked. OCOOCHHOCTH NPUMEHEHHS IPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX Apoxokei». MccnenoBarensckas padora «BiusHue Gu3NKO-XUMUYECKHX (aKTOPOB Ha
KayeCcTBO OMOTEXHOJOTHYECKON MpoayKiuu (KBac, kedup, ceip, XJed u ap.)».

Bopopocian - mepcnekTHBHBIA  OOBEKT Juid MPOU3BOJACTBA Oeflka U YIJIeBOJOB.
BuotexHonornueckre MeETOABI OYHCTKH TBEPIBIX, KHIKAX OTXOJOB W Ta3000pa3HbIX OTXOJOB
pou3BoJACTB. CTouHble BoJbl. CXxeMbl OUUCTKHU. BUOMUIBTPBI, a3POTEHKH, METAaHTEHKU, OKCUTEHKHU.
AKTUBHBIA WJI M BXOJSIIME B HEr0 MHUKPOOPTaHM3MBI. VICHONBb30BaHWME BOAOPOCICH B OUYUCTKE
cTtouHblx BoJ. HccnenoBatenbckass pabora «BnusHue Qusmko-xumuyeckux (HakTOpoB Ha pocCT
Bojopociau (Chlorella vulgaris)».

4, Hacneocmeennas ungpopmayus (8 uacoe)

HacnenctBeHHOCTP W M3MEHYHMBOCTH - OCHOBHBIE CBOWCTBA JKMBBIX OPraHU3MOB.
N3menunBocTh. Bumbl m3ameHunBocTh. [IpakTudeckas pabora «MoaudukanmoHHas H3MEHYHUBOCTH
(JIUCTBS, UTOJIKM C OJTHOTO JIEpPEBA)».

['en - maTepuanbHBI HOCUTENb HACIEACTBEHHOCTH U M3MEHYMBOCTU. HyKJI€MHOBBIE KHCIOTHI.
Jlokanuzanusi reHeTudeckoro marepuaia B kietke. Jlenenue kierok. Permukanus JJHK. OcnoBhast
orMa MOJIeKYJsIpHOM Oumonoruu. Tpanckpunuus. Tpancisnus. Myranuu. Ilpaktudeckas paborta
«len - wHCTpyKIUs MO cOOpKe KIETKM (Ha Oucepe WM KOHCTpyKTope)». llpakTuyeckas paborta
«Mytanus Ha OyTepOposae (J1t000if 00BEKT U3 MpeAbIAYIIed padoThl, Te U3MEHEHHUE WHCTPYKLUU
MpHUBEIET K N3MEHECHUIO BHEIITHETO BUIA 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxkeHne BUPYCOB B CUCTeMe opraHmdyeckoro mupa. CTpyKTypa W XHUMHUYECKUN COCTaB
BupycoB. Kimaccudukanus Bupycos. Penpoaykmust BupycoB. [IpocMOTp JOKyMEHTAIBHOTO (UIIbMA O
BUpYCax.

Bupycso - Bo3Oyautenu nHpEeKnOHHBIX Oone3Heil. OHKoBUpYCH. baktepuodaru: crtpoeHue,
cBoiicTBa, mnpumeHeHue. [Ipaktudeckas paborta. «Merox pasBeneHuit» IlpakTuueckas paborta.
«TutrpoBanue 6axkTeprnodarony.

buonoruueckue MeTo 161 60pHOBI C BUPYCaMH.

6. I'ennan unocenepusn u Guomexnonozuu. (8 uacoe)

OcHoBBI TeHHOW MH)KeHepuu. Bekropa. Crnenuduueckue pepmentsl 6akrepuil. Ilpaktuueckas
pabora «OHAOHYKIEa3bl PECTpUKIHH (padoTa ¢ HYKICOTHIHBIMU TIOCIEIOBATEIHPHOCTAMH Ha
Oymare)».

bruotexHonmornn MPOAYKIIMU OETKOB B OaKTepHANBbHBIX KyJIbTypax. JlOCTHKEHHS TeHHOH
UH)KEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucteMa aanTHBHOIO MMMYHHTETa OaKTepuil U apxei.

I[Mpaktuueckas padora «I" ennbie HoxHUIBI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metoae! nonyuenns ['MO. Urpa-guckyccus «Bemrpaii rpant Ha co3nanne ['MO».

1. buomexnonozuu ¢ scusomnoeoocmee (8 uacos)

JlomecTukanusi OCHOBHBIE JOMAIIHUE >KUBOTHBIE; COBPEMEHHBIE OJKCIIEPUMEHTaxX IO
JIOMECTHKAIIMKM JKUBOTHBIX (JIMCHIIA, HOpPKAa WU JAp. - IKCICPUMEHTHl HAYYHOM IIKOJBI aKaJIeMHKa
bensieBa). [luckyccust «JlomecTukamusi, Bce JIM PAacTeHUS M KUBOTHBIE, KOTOPHIE KHUBYT PSIIOM C
YEJIOBEKOM MM OJIOMAITHUBAIOTCS? MOXKHO JIM CUMTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METO/Ibl B dKUBOTHOBOJCTBE:! TpaHCIUJIaHTalUs AMOpPHOHOB,
XUMEpHBIE JKUBOTHBIE, KJIOHHMpoBaHue. IlpakTuueckas pabota «MeToauka KIOHUPOBAHUS



(MogenupoBaHue Ha Oymare).

OcHOBHBIC 0OJIE3HM J>KMBOTHBIX W POJb MATOT€HHBIX MHKPOOPTaHH3MOB W I1apa3WTOB B
pa3BuTHU 3a00JICBaHMI TOMAITHUX JKUBOTHBIX U OCHOBHBIX Mepax OOphOBI ¢ HUMU; POJIb IMOJIE3HBIX
MHUKPOCUMOMOHTOB B OpraHuU3Me >KMBOTHBIX. [lomokuTenpHOe W T00OYHOE (OTPHUIIATEIILHOR)
BO3/ICHICTBIUM aHTUOMOTHUKOB HA OPTaHU3M B XOJIC JICUCHUS KMBOTHBIX; IIC]IM U 337a4d BETCPUHAPHH.
buotexHonoruss kKopMoBbIX TpernapatoB. [IpakTuueckas paborta «CocTaBlieHHE palllioHa ITHTAHUS
KHMBOTHOTO, pacueT pacxoJoB Ha cojepxaHuey». MccnemoBarenbckas pabora «OreHKa KayecTBa
MOJIOYHOH MPOTYKIIAN.

8. Bbuomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeTOAbl cenekuuu. ['mbpumuzanus. dopmbl orGopa. OCHOBHbBIE HampaBICHUS
CCJICKIINH: yIyUYIICHHE YPOXKANHOCTH, YCTOMYMBOCTH K OMOTHYECKHM M aOMOTHYECKUM (haKTopam.
[TpakTrueckas pabota «BoipamuBaem ropox. Kak npoBecTu ckpeuBaHue y ropoxa.

OCHOBHBIC TIOAXOJIBI CENEKIIMA U OWOTEXHOJOTUU KYJIBTYPHBIX pacTeHwi, [ ubpuam3amms,
OTJaJIeHHas TuOpuau3anusi, HUCKYCCTBEHHBI OTOOp, TeTepo3uc, TpaHchopMalusi, MyTareHes,
reHeTudyeckoe penaktupoBanue). Mcropusi cenekumu B Poccun u  Mupe, HCTOpPHUS pa3BUTHS
BaXHEHIIINX COPTOB KYJIBTYPHBIX PACTCHHU.

Kak genoBek moxer monupuuupoBath pacteHus? ['eHHas uHkeHepus pacTteHuil: Urto Ttakoe
TeHeTUYeCKass MH)XeHepusi pacTeHuil. TpaHcreHHble pacTeHus. Meroabl monydenus. OOpa3oBaHue
omyxoJiel y pacTteHuil. ArpoOakrepmanbHas Tpancpopmanusa: Termasmuael. [enst  T-JIHK.
MornekynsipHO-TEeHETHUECKHEe  MeXaHu3Mbl  TpaHcpopmanuu. ['eHeTHdyeckoe penakTHUpPOBAHHE.
CoBpeMeHHbIE MOAXObl U JOCTHKEHHSI TEHETHUECKOT0 pelakTUpoBaHHs pacTeHuil. [IpakTtuueckas
pabota «I'eHOMHBIE HOKHUIIBI (MOaeaupoBanue padbotel cucteMbl CRISP-Cas).

Ectp 11 sxu3Hb B ipobupke? BuoTexXHOI0THS KYIbTYpHBIX PACTCHUH.
HccnenoBarensckas pabota «BblpamuBanue pacTeHHil B mpoOupke (MOKHO BOCHOJIB30BaTHCS
pe3yabTaTaMy TPEAbLAYIIMX SKCIEPUMEHTOB 110 COCTABJIICHHIO TUTATEIbHBIX PACTBOPOB IS
pacTeHUm ).

Moayab «MoJjiekyJasipHbie 0CHOBBI (pu3H0JI0THU U (papmMakoorun» 9 kiacce (68 yacon)

1. @usuonocuueckan xumus. (20 wacos)

Beenenwne. buorennsie anementsl: opranorensl: O, C, N, H. AxTuBHBIE (HOpMBI KHCIOPOAA, UX
NOJIy4YEHUE, HEUTpaJIN3alHsl.

Makpo37eMeHThI: MPOLIEHT COJEpPKaHUS B OPraHU3Me, BhINOIHsIeMast QYHKIUS, COEP)KaHNE B
npoaykTax nutaHus. Ca2+ - cBs3bIBarolye O€NKM, JENOHUPOBAHHE KalbLMs, PEryssilus YpOBHS
KaJblUsl B OpraHu3Me: TOpMOHBI modyek. Mg - cTpoeHue Xjopoduiiia, €ro aKTUBALUS COJHEYHOU
JHEPIrUEH.

MuKkpo3eMeHTbl: B KaKMX MOJIEKYJax COJEp KaTcs, BbINOJHAEMas (YHKLHUS, COJAEp)KaHUE B
npoaykTax nuTaHus. IlocnencTBus nepeno3UpoBKM MHKpOdJeMEeHTaMH. Fe - ycBanBaeMmble THIIbI
COeMHEHUH xene3a. ['eMonpoTenHbl, reMOIManuH, TUTOXPOMBL. CU - YCBOEHHE U TPAaHCIIOPT MEJH.
benku, conepxxamme wmenp. IlaTtonmormueckume cuHIpoMbl MeHke UM BuilbcoHa, CBSI3aHHBIE C
METa00JIN3MOM MEIH.

Toxcuunsble 3nemenTs! [lepuoaudeckoil cucTeMsl s opraHu3Ma. BiusiHue HepocTaTka Makpo
¥ MUKPO3JIEMEHTOB Ha JKUBbIE OPraHU3MBI.

HccnenoBatensckas pabdora «KoiuuecTBeHHash OIIEHKA COAEP)KAaHUS MHKPOAJIEMEHTOB WU
BUTAMUHOB B IMHILEBBIX TPOAYKTAX»

XKupbl. 3abosneBaHusi UeNOBEKa, CBS3aHHBIE C HApyUIEHUSAMH JKUPOBOrO  OOMEHa.
JucnunuaeMun.

VYrneBoasl. 3abojeBaHMs YEIOBEKa, CBS3aHHbIE C HApPYIIEHUSAMHU YIJIEBOAHOIO OOMEHa.
CaxapHnbIit 1uader.

benku. Ctpoenue. 3aboneBaHus 4yellOBEKa, CBA3aHHBIE C HApyUICHUSAMHU OEIKOBOIO OOMEHA.
Oynaknun  O6enkoB. depmentel. Mexanusm geiictBus. Kiacchl  (pepMEHTaTHBHBIX — peakIluil.



Kodepmentsl. [lpaktudeckoe 3aHsTHE «KadecTBEHHBIE pPEAKIIMM HA OpPTraHUYECKHE MOJIEKYIBD.
[IpakTuueckoe 3ansTue «JleHaryparmus OenkoB» Ilpaktuueckoe 3ansTHe «M3yueHHWe aKTHUBHOCTH
aMuUJIa3b».

ButamuHbl kxHpopacTBOpUMBIE, BoAopacTBopumble. [IpeBpanieHue BUTAMHUHOB B aKTHBHBIE
dbopMbI KOPepMEHTOB. ABUTAMUHO3BI.

OcHoOBHBIE TUIIBI META0OJIMYECKUX peakuuid. buosnepreruueckue mpoueccol. [nukonus. Lk
Kpebca. Llembp mepenoca 31meKTpoHOB. OKHCICHHE >KUPHBIX KHUCIOT. Karabanw3m aMHUHOKHCIIOT.
['mokoneorene3. CuHTe3  yriieBoAOB, O€IKOB, KUPOB. MerabonuTnueckue 3a00JieBaHUS.
[IpakTuyeckoe 3ansTue «Penienne 3a1a4 Ha YHEPTETHUECKUN 0OMEH .

Kinerka. ITonstue memOpanbl. yHkiuu MmemOpaH. Buapl TpaHcopTa B KIETKY.

MemOpanHbie opraHouibl. 3a00JIeBaHMsI CBSI3aHHBIC ¢ HAPYIICHHEM pabOThl MEMOpPAaHHBIX OpraHelll,
00Je3HM HaKOIIEHHUS. THIBI KOHTAKTOB MEXAY KJIETKaMU. 3HaYCHHE MEXKKJICTOUHON KOMMYHHUKAILUU
JUTSE 37I0pOBbst opranu3Ma. [Ipakruueckoe 3aHsaTue «Jnamu3 (kiaetodka Tpayoe)».

SAnpo. VYpoBHHM YHNAKOBKM XpoMaTHHA. XpOMOCOMHBIE Tepputopuu. HememOpaHHbIe

OpraHOUIbI.

2. Moanexynapuasa ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHUS MOJICKYIISIPHON OMOIIOTHH.

HyxnenHnoBbie kucnoTel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTuueckas pabora «BeineneHue
JHK wu3 OGanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm». Ilpaktuueckas pabora
«Omnpenenenue kadectBa mnpemapatoB JIHK ¢ momompbio crnektpodoromerpuny» (IpU HaIUUYUU
000pyI0BaHUs).

Matpuunbie cuHTe3bl. Peruukanus - ocHOBa KJIETOYHOro jAeneHus. [IpuHIMIBI peruKanuu.
[IpakTuueckas pabora «PemnukaruBHas MamuHa (Urpa-gemMoHctpauus)». Ilpaktudeckas pabota
«[1IP (Momens ammudukanus Ha Gymare)».

Myrtauuu. Yro Bb3biBacT usMeHenus B crpoennu JJHK. [Tpunnuner penapanuu.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

I'enetnueckuit xoxa. Ilpaktuueckass pabora «PemieHwe 3amady Ha TEHETUYECKHH KO
Tpaucusamus. [Ipaktuyeckas pabora «DonguHT OEIKOBY.

Opranu3zanus reioMa BupycoB [IpoTUBOBUpYCHBIE CpEACTBA, MEXAHU3MBI UX JIEHCTBUS.

Opranuzanusa reHoma Oaktepuii AHTHOaKTepHalibHbIe Mpenapatkl. MccnenoBarenbckas padboTa
«PacnipocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanus reHoma 3ykapuoT I'eHoMHoe penaktupoBanue. [Ipakruyeckas padora «Pabota B
COBPEMEHHBIX T'€HETHYeCKUX 0a3ax naHHbIX. [IpoBemenue In silico anamuza mocnemoBaTenbHOCTEH
TEHOBY.

3. @Dapmakonozus (28 uacos)

IlonsiTne o nexkapcrBax. [IpMHOHMIBI MOAXOJa K MOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJACTB.
CkpunuHr u ero Metoasl. MccienoBarenbckas paboTa «OKCHEPUMEHTHI 10  OINpPEeSICHHIO
TOKCHYHOCTH BELIECTB HA aPTEMUIUASIX).

[Tyru BBenenus JIC. @apmakokuHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOums)
nexapcTB. OCHOBHbBIE MEXaHU3Mbl BcachbiBaHUS. TpaHCHOPT JIEKApCTBEHHBIX BellecTB. ['eHbl U Oenku
nepBoil (assl OuoTpaHcpopmanuu. IlyTu BbIBEAEHHUS JEKapCTB M3 OpraHu3Ma. OKCKpeuus |
anuMvuHanuda. ['eHsl u Genku BTOpoil Qa3pl Omorpanchopmanuu. PapmakoanHamuka. [1aBHoe u
no0oYHOe, pe30pOTUBHOE U MECTHOE, MPSIMOE, HENpsIMoe U pedIeKTOpHOE IeiicTBHE.

Bunber B3ammoperictBus sekapcTtB. CHHEPru3M M aHTaroHU3M IIPU COBMECTHOM JEHCTBHUH
JIEKapCTBEHHBIX BEUIECTB, UX Pa3HOBUIHOCTHU.

TpancMeMOpaHHbIM CUTHAIMHT. THOBl KJIETOYHBIX penenTopoB. MemOpaHHbIE: HOHHBIE
KaHaJIbl, KaTAIMTHYECKUE U conpshkeHHble ¢ G-0enkaMu; BHYTPUKJIETOUHBIE: [IUTOIIa3MaTHYECKHE U
aaepHble. MexaHu3Mbl JIMTaH-pelenTopHOro B3auMoaeicTBus. CeleKTUBHOCTh (M30MpaTeIbHOCTD)
NeMcTBUS, CBSI3b «XUMHUYECKasl CTPYKTYpa - (papMaKoJOruuecKasi akTHBHOCTD BEIIECTBY.



PapmMaKoIOrn4ecKon MOIYJIALHUU CHUHAIITUYECKOU XOJINHEPTUYECKOU repefayu.

MounekymsapHbIi MEXaHM3M JACUCTBUS W (papMaKOJIOTHYECKHE CBOMCTBAa M- XOJIMHOOJOKATOPOB,

raHrIMo0I0KaTOpOB U Kypapernogo0HbIX CPEICTB.

®dapMakonoruueckas peryJisiliis akTUBHOCTH aZlpeHEepru4ecKoro CUHaIICa.

AJpEeHOMUMETHKH,  aIpeHOOJOKaTophl, cuMnaronuTuku. [lpaktuyeckas pabora «Bnusnue
a/IpeHAJIMHA Ha CepJIeUHbIe COKpAIlEeHUs (IPOrpaMMHOE 00ECIICUEHUE)».

MonexynsipHasi (papMakoJOrHsi aHTHAICPIHYECKUX CPEACTB. | MCTaMMHOBBIE PELETITOPHI:
TUIBI, MOJEKyJsipHass opraHuzanus. CraOunau3atopbl MeMOpaH TY4YHBIX KJIETOK: MOJEKYJISIpHBINA
MEXaHU3M JICHCTBHsI, OCOOCHHOCTH KIMHHYECKOTO MPUMEHEHHS, TOYKH IPHIOKEHHUS ICHCTBUS
UHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

Mexanu3m JeHCTBUS M NPUMEHEHUE IPENapaTroB, CTUMYJIUPYIOLIUX MPOLECCH UMMYHHUTETA.
@dapMakoIoruueckass  XapakTepUCTHKAa  HHTEPJICHKHMHOB:  IOJIY4YCHHME, MEXaHU3M  JCUCTBHA,
npuMeHeHre. OCHOBBI  MATO(U3MOJIOTUM  OCTPO(A30BOTO  OTBETa, MEAMALUS  BOCIAICHUS.
MonexyyapHeli ~ MEXaHU3M  NPOTHMBOBOCHAJIMTEIBHOTO  JEHUCTBHA  INIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX TPOTUBOBOCIATUTENBHBIX CpeAcTB. IlpakThueckass pabora «l'HcTojoruueckue
IpernapaTsl UMMYHHON CHCTEMBD».

IlonsiTMe ©0 Hapko3e W HApKO3HBIX Ipenaparax. KIETOYHBIM W HEPBHBIM HApPKO3.
®apMaKoI0ru4eckas XapakTepUCTHKa OTAEIbHBIX I'PYII HAapKO3HBIX cpelcTB. IlocimenoBarenbHOCTH
JeCTBUS Ha IEHTpalbHYI0 cucteMy. [Ipaktudeckas pabdorta «[ UcTonorndeckue nmpenapaTsl HEPBHOU
CUCTEMBD».

dwusnonornyeckuii con; (aspl cHa. Bunbl Hapymenuii cHa [loHsTHE 0 MEMKAaMEHTO3HOM CHE U
CHOTBOPHBIX IIpenaparax (THITHOTUKAX).

MonekynsipHble acnekThl Homuueniud. OnuaTHeIe PElenTopbl, UX TUIBL. JHKe(DaTUHBI H
9H10P(UHBI - SHAOT€HHbIE JIMTAH bl ONTMATHBIX PELENTOPOB.

AHTHIICHXOTHYECKOE JEeHCTBUE, BIMAHUE HAa (DYHKIHIO OSKCTpAMpaMHUIHONW CHCTEMBI,
IMOIMOHANBHYIO c(epy, PBOTHBIA LEHTP, apTepUAIbHOE aBJICHUE, IEHTP TEPMOPETYIISALUH.
MonekymsipHble MEXaHU3MBbI JIeHICTBUSA HEUPOJIENTUKOB, BIUSHUE Ha AO0(AaMUHOBBIE, CEPOTOHUHOBBIE,
aJipE€HO- U TMCTAaMUHOBBIE PELENTOphl, UX JCHCTBHE Ha KJIETOYHbIE MEMOpaHbl, Ha JEMOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB. [loTeHIIMa3aBUCHMBbIE HATPUEBBIE KaHAIbl KAK MUILIEHU JEHCTBUS MECTHBIX
aHecTeTUKOB. CrocoObl MHTHMOMPOBAHMS TMOTEHIMAI-3aBUCHUMbBIX HATPUEBBIX KaHAJIOB MECTHBIMU
a"HecreTukamu. IlpakTnyeckas pabota «Kapra skcmpeccun I0(QaMHHOBBIX M CEPOTOHMHOBBIX
perenTopoB B Mo3re Meliiiei». MccnenoBarenbckas pabora «[loBeaeHdyeckne TecThl Ha ppiokax Danio
rario. Ceriio-TemHast kamepay. HccnenoBarenbckas pabora «[loBeaeHueckue TecThl Ha ppiOkax Danio
rario. OtkpsiToe mosey». Mccnenosarenbckas pabora «[loBeneHueckue TecThl Ha peiOkax Danio rario.
CraiiHO€ OBECHUEY.

Moayab «MoJiekyJisipHbIe OCHOBBI cesieKIum» 9 kiacce (68 yaca) 1.
Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BE€XU PA3BUTHUS MOJEKYIISIPHONH OMOJIOTHH.

HyxneunoBblie kucinotel. OCHOBHBIE NPUHIMIEI cTpoeHus. [IpakTudeckas padora «Boiaenenue
JHK wu3 Oanana». Ilpaktuueckas pabora «Mogens [IHK-opuramm». Ilpaktuueckas pabota
«Omnpenenenue kadectBa mnpemnapatoB JIHK ¢ nomompio crnekrpogoromeTpun» (IpU HaIUYUU
o0opymoBaHus).

Matpuussle CUHTE3bl. Permkamus - OCHOBAa KIJIETOYHOIO JAeJIeHHs. [IpMHIUIBI perMKannui.
[Ipaktuueckass paborta «PermkaruBHas MamMHa (Urpa-aeMoHcTpanus)». I[Ipaktudeckass pabota
«I1P (Monmens ammmudukaius Ha Oymare)y.

Mytanuu. Yto BebiBaeT u3MeHeHuss B crpoenun JIHK. [lpunnuner penapamu.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

['enetnueckuit xon. Ilpaktnyeckas pabota «PemieHune 3agady Ha TeHETHYECKUH KOM»
Tpancnsamus. [Ipaktudeckas padora «DonauHT OEITKOBY.

Opranuzanus resoMa BupycoB [IpoTHBoBHpYyCHBIE CpEACTBA, MEXaHU3MBbI UX JIEHCTBUS.

Opranuzanusa reHoma Oaktepuii AHTHOaKTepHalibHbIe npenapatkl. MccnenoBarenbckas padoTa



«PacnpoctpaneHne aHTHOMOTHUKOPE3UCTEHTHBIX Oakrepuit» OpraHuzanyss TeHOMa JYKapHOT
I'enomHoe penaktupoBanue. [IpakTudeckas pabora «PaboTa B COBPEMEHHBIX T€HETHMUECKHX Oazax
nanubiX. [IpoBenenue In silico ananm3a mocnenoBaTeIbHOCTEH TCHOBY.

2. Monekynapuwvte ocnoswt cenemuxu (20 uacos)

[Tpenmer reneruku. KpaTtkas uCTOpHs pa3BUTHSI IIPEICTABICHUS O HACJIEICTBEHHOCTH.

Ot rena K npu3HaKy: Kak packpacuTh kora. Uto takoe npusHak? [lyTs OT reHa po nmpusHaka.
Myrtauuu. Amnenu. ['eTepo3urorsl 1 roMo3urotsl. JJOMMHaHTHBIE U pELIECCUBHBIE aiienu. Ponesas
urpa «Amenny. UccnenoBaTenbCkuii MpoeKT MyTtareHHble (aKTOpPBI.

I'enbl cTposT opraHu3M. BxitoueHue M BBIKIIOYEHHE OoJplIoro Habopa reHoB. Kak kieTku
MOHMMAIOT, KaKie IeHbl JOJHKHBI pabotarh. Ponesas urpa «Cyabn6a kieTku». ['eHbI-iepexiovaTesnu.
[IpakTuueckoe 3ajaHue « AITOPUTMBI ISl KIIETOK».

JluckpeTHoe Haciel0BaHHUE NMPU3HAKOB. 3aKOHbI MeHIens: OQuH T'eH - OJuH Npu3Hak. Cxema
CKpeLIMBaHMUA. 3aKOH eAMHOO0Opa3uss THOpPHUIOB MepBOro mnokojieHus. llpakTuyeckoe 3amaHue
«EnuHooOpazue mnepBOro MOKOJEHHs». 3aKOH paclleryieHHs] MpU3HAaKa BO BTOPOM IOKOJICHUU.
[Ipaktuueckoe 3amanue «PacuierieHne BO BTOpPOM MOKOJEHUM». MccinenoBaTeNnbCKUM MPOEKT
«3akoHnbl I'. MeHens B 3KCIIEpUMEHTE.

3akoHbl MeH/ens: HECKOJIbKO T€HOB - HECKOJIbKO MPU3HAKOB. [IUTMOpUIHOE CKpelIuBaHHE.
HesaBucumoe pacxoxnaenne xpomocoM. [Ipaktuueckoe 3aganue «Pemerka Ilenneray. CuemieHHoe
HACJIEeI0BAHMUE.

B3aumopeiictBue  reHoB.  AjuienbHOe M HeauienbHoe.  [IpakTuueckoe — 3aHsTHE
«B3anmonelicTBrs reHOB (MOJEIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenne mona. IlomoBeie xpomocombl. Camipsl U caMmku. BrusHue ¢axTopoB
OKpYyKaroleu cpeapl. XpomMocoMHOe omnpeaeneHue mnoia. llomoBsie xpomocomsl. [IpakTuueckoe
3ananue «HacnemoBanwue, cremneHHoe ¢ monomy. [IpoGieMa HOMOTHUTENBHON X-XPOMOCOMBI Y
KEHIUMH. Tpex1BEeTHbIE KOILIKH.

3. Monexynapuvie ocnoevt cenexyuu (28 uacos)

I'ensl B monynsanusx: Beaukoe pasHosecue. Ilomymsanusa. YacToTel BcTpeuyaeMOCTH NPU3HAKa U
amtens. YpaBHeHnue Xapau-BaitnOepra. [lpaktuueckoe 3amanue «YacToTel anjeneil, TEHOTUIIOB U
denoTunoBy. MccnenoBaTenbCkuil MpoeKT «AHaAIN3 TEHETHUECKOW CTPYKTYPhI MOMYJISALUN (Ha OCHOBE
3akoHa Xapnau-Balinbepra).

[Torynsuy MEHSIOTCS: YUCIEHHOCTh, MUIpAlUsi M BbIOOp cympyra. DakTopbl, KOTOpbIE
BBIBOJIAT MOMYJISAIUIO U3 paBHOBecusi Xapau-BaitnOepra. YucnenHocts nomynsiuu. PoneBas urpa
«OddexT ocHoBarens». Ponesas urpa «pdext 6yTbuIouHOr0 ropisimka». Jpeid renos. Myranuu.
Hecnyuaiinoe ckpenuBanue. M3osmusi.

[Tomyauuu MEHAOTC: €CTEeCTBEHHBIN 0TOOp. MexaHu3M aencTBus
ecTecTBeHHOro otoopa. J{Buxkymuuit or6op. Ponesas urpa «EctecTBeHHbIN 0TOOPY.

MoaudukanonHas u3MEHUYMBOCTh. CTaTUCTHUECKHE OCOOEHHOCTH MOIU(PHUKAIIMOHHON
u3MeHunBocTu. HccnenoBarenbckue pa®oTbl «MoauduKaloHHas H3MEHYUMBOCTh pPACTEeHUH B
npeJienax Ballero MecTa )KUTEIbCTBaY.

HacnenoBanne KonuM4ecTBEHHBIX Ipu3HakoB. KommdectBeHHble mnpusHaku. Cpenosast
M3MEHYMBOCTh Npu3Haka. Koadpounuent nacnenxyemoct npusHaka. OtBetr Ha otOop. [louck renos
KOJIMYECTBEHHBIX NpHU3HaKoB. OpHOHykieoTHAHblE BapuaHThl reHOB. [IHK-uumn. IloaHOreHOMHBINM
aHAJIN3 ACCOLUALINMN.

«OMbI» Hajg reHoMoM. [loctreHoMHas 3pa. OOpatHas reHetuka. «OMHUKCHBIE» HCCIIEJOBAHUS.
[Tporeom, meTabonom. [IpakTueckoe 3aganne «ArpOHOMBI».

JlomecTukanus ¥ LEHTPhl T€HETHUECKOro pasHooOpasus. [loucku pacTeHHI ¢ «XOPOIIUMU
npu3HaKaMu Ui yenoBeka. LleHTpbl reHernyeckoro pasHooOpasus. Hukomaii MBanoBuy BaBuios.
Cenexkums. KomOunanmonnas u rubpuaHas cenekuus. [ereposuc. [lpakTnueckoe 3amaHue
«["omonoruueckue psibl HaCAEACTBEHHON N3MEHYUBOCTH.



CoxpaHuTh ¥ M3Yy4UTh TE€HBI, 4TOOBl MEHATH Oynyiee. Kak mMpaBUIBHO XpaHUTh TCHEI.
Konneknun TreHEeTHYeCKuX pecypcoB pacTeHui. IIpakTHKyM W/WIIM WCCIEIOBATEIbCKUN TPOCKT
«MeTozpl KyJIbTUBUPOBaHHS IN VILrO i cOXpaHEHHs] TEHETHYECKMX DPECypCOB pacTeHUM M s
YCKOPEHHOM CETEKLIM.

['eneTnueckue UEHTPHI B HAILIEH CcTpaHe. | 1€ 3aHUMAar0TCsl TEHETUKOW U TEHOMUKOW [T HY XK
CEJIBbCKOIO XO35KCTBA.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM

AEATEJIBHOCTH

3aHATUS B paMKax IpPOrpaMMbl HalpaBieHbl Ha OOeCleYEeHUE JOCTUKEHUS IIKOIbHUKaAMU
CIICAYIOMIMX JTIMYHOCTHBIX, METANPEIMETHBIX U MPEJIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
JIn4YHOCTHBIE pe3yJIbTaThI:

B cghepe epascoanckozo eocnumanus: TFOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM JEATEIbHOCTM IIPH BBIIOJHEHUM MCCIENOBAHUNM U IIPOEKTOB, CTPEMIICHHE K
B3alMOITIOHUMAHHIO U B3aMOIIOMOLIH.

B cgepe nampuomuueckozo e6ocnumanusa: OTHOUIEHHE K OHOJOTMHM Kak K BaKHOU
COCTaBJISIOLIEH KYJIBbTYpbI, TOPJOCTh 3a BKJIaJl POCCUMCKHUX U COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM
OMO0JIOTNYECKOI HayKH.

B cghepe dyxosno-npascmeennozo 6ocnumanusi: TFOTOBHOCTb OLICHUBATh
IIOBEICHUE M MOCTYIKM C IMO3MLMHM HPABCTBEHHBIX HOPM M HOPM DKOJIOIMYECKOH KYJIbTYpBI;
[IOHMMAaHHUE 3HAYUMOCTH HPABCTBEHHOI'O acleKTa JIeATEIbHOCTH Y€I0BEKa B MEUIIMHE U OUOJIOTUU.

B cipepe scmemuueckoeo eocnumanus: TOHHMMaHHE POJIU OuoJiorMH B (OpMUpOBaAHUU
ACTETUYECKOMN KYJIbTYphl JTUUHOCTH.

B cghepe uszuueckoco eéocnumanus, gpopmuposanus Kynbmypsl 300p08bs U IMOYUOHATLHOSO
O21a20n0yYUs: OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pPOBBIO M YCTAHOBKA Ha 370pOBBIA 00pa3
KHU3HU (30pOBOE MUTAHKUE, COOIIOIEHNE TUTHEHNYECKUX MTPaBUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATUM U OTIbIXa, peryisipHas (U3nyeckas aKTUBHOCTbB); OCO3HAHUE IOCIEACTBUM M HENpUsTHE
BPE/IHBIX IMPUBbIUEK (YHNOTpPEOJIEHUE AalKOrojs, HAPKOTHUKOB, KypeHHE) M MHBIX (OopM Bpena uis
(U3MYECKOT0 M MCUXUUYECKOTO 3/10pOBbs; COOJIIOJICHUE MpaBUil OE€30IIaCHOCTH, B TOM YHCIIE HaBBIKU
0€30MacHOro MOBEAEHUS B MPUPOIHON cpene; chopMHUpOBAaHHOCTh HaBbIKAa pedIeKCUH, yIIpaBICHHE
COOCTBEHHBIM YMOIMOHAIBHBIM COCTOSIHUEM.

B cpepe mpyoosoco eocnumanusa: aKTUBHOE y4yacTHE B PELIEHUHM IMPAKTUYECKUX 3a7ad (B
paMKax CeMbH, IIKOJIbI, TOpPOJia, Kpasi) OMOJIOTHYECKOM 1 3KOJIOrMYeCKON HalpaBIEHHOCTH, HHTEPEC K
MPaKTUYECKOMY U3yUYEHHIO TpodeccHil, CBSI3aHHBIX C OHMOJIOTHEN.

B cgpepe sxonozuueckozo éocnumanusi: OpHUEHTAIMs Ha IPUMEHEHNE
OMOJIOTMUECKNX 3HAHWM TIPpU pEIIEHWH 3aJad B O00JIACTU OKPYXKAIOIIEH Cpelbl; OCO3HAHUE
HKOJIOTUYECKUX MpoOieM U NyTel MX pelleHHus; TOTOBHOCTh K YYacTHUIO B IPaKTHUECKOU
JeSITEIbHOCTH SKOJIOTMYECKON HalpaBIeHHOCTH.

B cgpepe nonumanus yennocmu Hayuno2o nO3HaHus: OpUEHTalMsl  Ha
COBPEMEHHYIO CHCTEMY HayuYHBIX IpPEJICTaBICHUA 00 OCHOBHBIX OMOJIOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON U COLIMATIBHON CPeNloil;

MIOHMMAaHHUE poJIn OMOJIOTMYECKOW HAayKh B (OPMHUPOBAHMM HAYYHOI'O MHPOBO33PEHMS; Pa3BUTHE
Hay4YHOH J10003HATENbHOCTH, MHTEpeca K OHOJIOTMYECKON HayKe, HaBBIKOB HCCIIEI0BATEIbCKON
NeSITeIbHOCTH.

B cghepe aoanmayuu k uzmenaowumcs ycrosusam coyuaibHou u npupooOHoll cpeobi.:
aZieKBaTHas  OIIEHKA U3MEHSIOIIUXCS YCIOBUMN; IPUHATUE PELICHUS

(MHOUBHyaJ IbHOE, B IPYIIE) B M3MEHSAIONUIMXCS YCIOBUSAX HAa OCHOBAHWHU aHajIM3a OMOJOTMYECKOU
nH(pOpMallMY; TUIAHUPOBAHUE JEHCTBUII B HOBOM CHUTyallMM Ha OCHOBAaHWU 3HAHUN OHMOJIOTMUYECKHX
3aKOHOMEPHOCTEM.

MertanpeameTHble pe3yJibTaThl:

B cpepe osnaoenus ynusepcanvuvimu yuebHviMu nosHagamenvuviMu oelicmeusamu: bazoBbie
JIOTUYECKHE TEHCTBUS:



BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJIOTHYECKUX O0BEKTOB (SIBJICHUN);
yCTaHABIIMBAaTh CYIIECTBEHHBIM MpH3HAK KJIACCH(PHUKAIMU OHOJOTHYECKUX OOBEKTOB
(SIBIICHUI, TPOIIECCOB), OCHOBAHUsS JUIsi OOOOIICHUS W CPaBHEHUS, KPUTEPUU IMPOBOJAUMOTO
aHaJmn3a;

¢ yu€ToM TIPEJIOKEHHOW OHMOJIOTMYECKOH 3a7audl  BBIABISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUYHUS] B pacCMaTPUBACMbIX (aKTax M HAONIONEHHSX; TMpengaraTb KPUTEPHU IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

BBIABIIATh AeDUIUTHl MHPOPMALUHU, NAHHBIX, HEOOXOIUMBIX MJsl PEIICHUS MOCTaBICHHON
3ajauu;

BBISIBIISITh [IPUYMHHO-CIICAICTBEHHBIC CBS3M TIPU HM3YYCHUH OHOJIOTMYCCKHX SIBICHUHA U
MpPOIECCOB; JeiaTh BBIBOJABl C  HCIOJNBb30BAHUEM JIEAYKTUBHBIX M  HMHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHHUH T10 aHAJIOTHH, ()OPMYITHPOBATH TUIIOTE3bI O B3aUMOCBSI3AX;

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pemieHus y4eOHOW OMOJIOrMYecKol 3aja4yu (CpaBHUBATH
HECKOJIbKO BAPUAHTOB PEIICHUs, BBIOMPATh HAN0OIEE OIXOASIIUN ¢ YUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie HccIe0BaTEIbLCKUE ACUCTBUS:

HCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT IO3HAHUS;

(dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIME pa3pblB MEKIY pPEaJbHbIM M SKEIaTelIbHbIM
COCTOSIHUEM CUTYaIH, 00BEKTa, U CAMOCTOSITEIHbHO YCTAHABIMBATH UCKOMOE U JTAHHOE;
¢dopmMupoBaTh TUMOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXJICHHUH, apryMEHTHPOBaTh CBOIO
MO3ULIHI0, MHEHHUE;

IPOBOIUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY HAONIOJCHHWE, HECIOXKHBIN
OMOJIOTMYECKUH IKCIEPUMEHT, HEOOJIbIIOE HCCIIeI0BaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
OMOJIOTNYEeCKOTO 00BeKTa (IIporecca) U3y4eHus,

NPUYMHHO-CJIECTBEHHBIX CBsI3el U 3aBUCUMOCTEH OMOJIOrHYecKUX 0ObEKTOB MEXKIY COOOM;
OLICHWBATh HAa MPUMEHUMOCTh W JIOCTOBEPHOCTh HWH(POpPMAIHIO, TOIYYEHHYIO B XOJIE
HaOJI0ACHUS U SKCIICPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMpOBaTh OOOOIIEHMS W BBIBOJBI IO pPE3YJIbTaTaM MPOBEIEHHOTO
HaOJI0ACHUS, PKCIIEPUMEHTA, BIIAJeTh MHCTPYMEHTAMH OLIEHKU JOCTOBEPHOCTH MOIYYEHHBIX
BBIBOJIOB M 000OIICHUIH;

IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE OWOIIOTHYECKUX MPOIECCOB W HX
MOCTIE/ICTBUS B @HAJIOTUYHBIX WM CXOJIHBIX CUTYalUsIX, a TAKXK€ BBIIBUTATh MPEATOI0KEHUS
00 WX pa3BUTUH B HOBBIX YCIIOBHAX M KOHTEKCTaX.

PaGora ¢ nadopmanuen:

NPUMEHSTh pa3jMYHble METOJbl, WHCTPYMEHTbl U 3ampochl IpH IOUCKE H OTOOpe
O6uosIornyeckoil UHPOPMALIMU WK JaHHBIX U3 UCTOYHUKOB C YUETOM MPEIOKEHHONW yueOHOH
OMOJIOTMYECKOM 3aJ1auH;

BBIOMpATh, AHAJIM3UPOBaTh, CHCTEMATH3MPOBATh M HWHTEPHPETHPOBATH OHUOIOTHYECKYIO
MH(}OPMALINIO Pa3INYHbIX BUJOB U (hOPM MpeacTaBICHUS;

HaXOJIUTh CXOJHbIE apIyMEHThI (IIOATBEP KIAIOIINE WIIK OTIPOBEPTraloIINe OJHY U TY K€ UEI0,
BEPCHIO) B PA3IMYHbBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (OpMy TpeaCTaBICHHUs HHPOpMALMU U
WLTIOCTPUPOBATH pEIIaeMble 3a/1a4H HECIOKHBIMU CXEMaMHU, JiarpaMMaMu, HHOU TrpapuKoi U
UX KOMOMHAITASIMU;

OLICHUBATh HAA&KHOCTh OMOJOTMYECKOM HMH(POPMAIMM MO KPUTEPUSAM, MPEASIOKEHHBIM
YUUTEJIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIHHO;
3alIOMMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYI0 HH(POPMALIHUIO.

B cipepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUSMU
OoOmenue:

BOCIIpUHUMATb U (1)0pMyJII/Ip0BaTL CYKACHUA, BBIPpAXKATb DMOLHWH B HPOHCCCC BLIITOJIHCHUA



MPAKTUYECKHUX U Ja00OpaTOPHBIX paboT;

BbIpaXKaTh ce0s1 (CBOIO TOUKY 3PCHHUS) B YCTHBIX M MUChMCHHBIX TEKCTaX;
pacro3HaBaTh HeBepOAJIbHBIC CPEJICTBA OOIICHUS, TOHMMATh 3HAYCHHUE COIMAIbHBIX 3HAKOB,
3HATh U PACIO3HABATh MPEANOCHUIKH KOH(DIMKTHBIX CUTYaIllUi U CMATYATh KOH(DIUKTHI, BECTH
MIEPETOBOPBI;

NOHUMaTh HAMEPEHHUs JPYIUX, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOCCEAHHMKY U B
KOPPEKTHOH (opMe GOopMYyIUPOBATH CBOM BO3PAKCHHS;

B XOJC Juajora W/Wid JTUCKYCCHHM 3a/JaBaTh BOINPOCHI 10 CYIIECTBY OOCYXIaeMOM
OMOJIOTMYECKON TEMbI M BBICKA3bIBATh HMJICH, HAIICIICHHBIC HAa PElICHHE OMOJIOTMYSCKOM 3a1auun
Y TIOJIIepKaHUe 0JarokenaTeIbHOCTH OOIECHUS;

COIIOCTABJISITh CBOU CYXKICHHS C CYXKICHHSIMH JPYIMX YYaCTHHKOB JHAIOTa, 0OHApPYKUBATh
pa3auyus U CXOACTBO MO3UIIHIA;

NyOJIMYHO TPEJICTABNIATh PE3YJIbTAThl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OIbITa (IKCIICPUMEHTA,
HCCIICIOBAHMSI, TPOCKTA);

CaMOCTOSITCNIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad MPE3CHTAlUH U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBHH C HUM COCTAaBJISITh YCTHBIC U ITMCbMEHHBIE TEKCTHI
C MCIOJIb30BaHUEM HILUTFOCTPATUBHBIX MaTePHAJIOB.

CoBMecTHas JIeITEILHOCTD (COTDVHHI/I‘IGCTBO)Z

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW U HHIUBUAYAIbHOW pabOTHl NpU
pelIeHMM  KOHKPETHOM  OHOJOrMyeckod mpoOsieMbl, OOOCHOBBIBaTb  HEOOXOJIUMOCTh
NPUMEHEHHUST TPYNNOBBIX (OpM B3aMMOAEWCTBUS TpPU PEIICHUH IIOCTABICHHON y4eOHOM
3aJauy;

OpUHUMATh 11€Jb COBMECTHOM JEeSTEIbHOCTH, KOJUIEKTUBHO CTPOUTh JeHcTBUSA 1O €&
JOCTHKEHHUIO: PACHPENENIATh POJM, JOrOBApUBAaThCA, OOCYKAATh IPOLECC M PEe3yJbTaT
COBMECTHOI paboThI;

yMeTh 0000IIaTh MHEHHUS HECKOJBbKUX JIIOJIEH, MpOSBISATH TOTOBHOCTH PYKOBOJHTD,
BBINOJIHATH MIOPYYEHUS, TOTUMHATHCS;

IUIAHUPOBAaTh OPraHM3aIMI0 COBMECTHOH pabOThI, ONpeneNsiTh CBOIO poib (C y4&€ToMm
NPEANOYTeHUI U BO3MOXHOCTEH BCEX YYaCTHHMKOB B3aUMOJEHCTBHUS), paclpelenaTh 3ajaud
MEX1y YJIeHaMH KOMaH[bl, y4aCTBOBaTh B IPYNIOBBIX (opMmax paboThl (00CyxkaeHMs, 0OMEH
MHEHMSIMU, MO3TOBbIE LITYPMBI U UHBIE);

BBIMIOJHATh CBOIO YacTh pabOThl, JOCTUIaTh KAauyeCTBEHHOIO pe3ylbTara IO CBOEMY
HaIPaBJICHUIO U KOOPAVMHUPOBATh CBOU ACUCTBUS C APYTUMH YJIEHAMH KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS; CPABHHUBATh PE3YJbTAThl C HMCXOJHOU
3ajjaueil U BKJIQJ KaXJOro wWieHa KOMAaH[bl B JIOCTHXKEHHE Pe3yJlbTaToB, pa3feisaTh chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K IPEJOCTABICHUIO OTUETA ME€PE]] TPYMIION;
OBJIJIETh CHCTEMON YHHBEPCAJIbHBIX KOMMYHMKAaTHBHBIX JeMCTBUH, KOTOpas oOecrednBaeT
c(OPMUPOBAHHOCTH COLTUAIBHBIX HAaBBIKOB ¥ 3MOI[MOHAJILHOTO MHTEIJIEKTA IIKOJIbHUKOB.

B cghepe osnaoenus ynusepcanonvimu yueOHbiMu pe2yisimusHblMU OeticmeusmiL:
Camoopranuzanus:

BBISIBJISITH MPOOJEMBbl JJISl pPEUIeHHs] B JKU3HEHHBIX M YUeOHBIX CHUTyalMsX, HCIONb3Ys
OuosIOrnYecKre 3HaHMS;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOJAXOJaX MPHUHITHUS PEIICHUH (MHAMBHIYaIbHOE, IPUHATHE
pelleHus B IpyMIe, NPUHITHE PEelIeHUi TPYIIoi);

CaMOCTOSITENIFHO COCTaBJIATh aITOPUTM PEIeHHs 3aJaud (MJIM ero 4acTh), BEIOMpATh Crocod
pelieHrs y4eOHOMl OMOJOrHYecKoi 3aJ1ayu ¢ y4€TOM HMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh NPEJIaracMble BApUaHThl PEILICHUN;

COCTaBATh IUIaH JAeWcTBUM (TUIaH peaau3allid HaMEUEHHOro ajropuTMa peleHus),
KOPPEKTHPOBATh MPEAJIOKEHHBIM AJITOPUTM C YYETOM IOJyYeHHs] HOBBIX OHMOJIIOTHYECKHUX



3HaHUI 00 N3yuaeMoOM OHOJIOTHYECKOM OOBEKTE;
*  zenath BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.
CaMOKOHTpOJIb (pedJiekcust):

*  BIAJETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMU U peIIeKCHH;

*  J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U IpeJlaraTh IiaH e€ U3MEHEHUS;

*  YYHUTHIBaTh KOHTEKCT U MPEABHJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPU PEIICHUH
yueOHOI OMOJIOrMUecKol 3ajauu, ajalTHPOBaTh PEILICHHE K MEHSIOIIHUMCS 00CTOSTEIbCTBAM;

*  OOBSCHATh NPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHMs) pe3y/ibTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOIUTh MO3UTUBHOE B MIPOU3OLIEIIICH CUTYallUH;

*  BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITEILCTB, U3MEHHUBILUXCS
CUTYyallUl, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

*  OLEHHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM.

OMOLMOHATBHBIN MHTEIIICKT:

*  pa3nuyaTh, HA3bIBaTh U YIPABJISATH COOCTBEHHBIMU AMOLUSAMH U SMOLMSIMU APYTHX;

*  BBIABIATH U QHAJTM3UPOBATH IPUYHHBI SMOLIUH;

*  CTaBUTH ce0s HA MECTO JIPYTOTO YEIOBEKA, TIOHUMATh MOTHBBI H HAMEPEHHSI IPYroro;

*  peryJiumpoBaTh CIIOCOO BBIPAXKEHUS IMOLHIA.

*  Ilpunsatue ceds u Ipyrux;

*  OCO3HAHHO OTHOCHUTBCS K APYrOMY YeJIOBEKY, €r0 MHEHHUIO;

*  IpU3HABaTh CBOE MIPABO Ha OIIMOKY M TAaKOE e MPaBo APYroro;

*  OTKPBITOCTH C€0€ U APYTHM;

*  0CO3HaBaTh HEBO3MOXXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

* OBJAJETh CHCTEMOW YHHBEpPCAJIBHBIX YUYEOHBIX pPETyISTHBHBIX JEHCTBHH, KOTOpas
obecrieurBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3ULMS
JUYHOCTH), W J>KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBlIEHUS COOOH, CaMOAMCIUILINHBIL,
YCTOMYMBOTO NOBEJCHHUS).

IIpenmeTHble pe3yJibTaThbl OCBOCHUSI IpOorpaMMbl B o3HaBaTeIbHOM (MHTEIIEKTYaIbHOM )
chepe:

- NpuUOOpETEeHHE OIbITa HCIOIb30BAHHUS METOJIOB OMOJOTMYECKOW HAYKHM C LEJIbI0 HU3YYECHMS
OMOJI0rMYeCcKUX OOBEKTOB, SIBJIEHUN U MPOIIECCOB: HAOIIO/IEHUE, ONMCAaHUE, TPOBEIEHUE HECIOKHBIX
OMOJIOTMYECKUX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCJI€ C UCIOIb30BAHUEM aHAJOTOBBIX U IIU(PPOBBIX
OMOJIOTrMYECKUX IPUOOPOB U NHCTPYMEHTOB;

- (¢opMHUpOBaHME YMEHHUS HHTETPUPOBATh OMOJOTMYECKHE 3HAHHS CO 3HAHMSIMU U3 JPYTUX
y4eOHBIX IpeaMeToB ((PU3UKU, XUMHUH, reorpaduu, UCTOPUH, OOILIECTBO3HAHUS U T. 1.);

- dopmHpoBaHHe yMEHUH pemarh ydeOHbIE 3aJaud OMOJOTMYECKOTO COJAEpIKaHus,
BBISIBJISITh MIPUYHUHHO-CJIEICTBEHHBIE CBSI3M, IPOBOJUTH KaU€CTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, AEJIaTh BBIBOBI HA OCHOBAHUU IOJTYYEHHBIX PE3YJIbTATOB;

- (QopmupoBaHHE yMEHMs IUIAHMPOBAaTh y4yeOHOE HCCIEeOBAaHUE WJIM IPOEKTHYI0 padoTy ¢
YYETOM MOCTaBJICHHON 1eH: (OpMYIMPOBATEH MPOOJIEMY, THIIOTE3y U CTAaBUTh 33Ja4l UCCIIEIOBaHUS,
BbIOMpATh aJI€KBaTHO MOCTABJICHHOW €I METOJbI, JAENaTh BBIBOJBI M0 PE3yJbTaTaM HCCIIETOBAHUS
WM IPOEKTHOM AEATEIbHOCTH;

- (opMupoBaHME HHTEpeca K YIIyOJIeHHIO OHOJOrMYecKuX 3HaHuM (mpeanpoduibHas
MOJITOTOBKA U MpodeccroHallbHas OPUEHTAIMs) U BbIOOPY OMOJIOTHH Kak MpoUIbHOIO MpeaMeTa Ha
CTYNEHHM CpEIHEro IOJHOro oOpa3oBaHus A Oyaymied mnpodeccHOHATbHON JeATeNIbHOCTH, B
o0iacTy OMOJIOTUH, METUIIUHBI, IKOJIOTUH, [ICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO X035ICTBA;

- BJaJeHHMEe HaBbIKaMH pabOThl ¢ UHGpOpPMALKEH €CTECTBEHHO-HAyYHOIO COJEpXKaHHUA,
Mpe/ICTaBIeHHON B pa3HOi ¢opMe (B BHJE TEKCTa, TAOIUYHBIX JaHHBIX, CXEM, IpapuKOB, TUarpamm,
MoJieiel, n300pakeHui ), KpUTUYECKOTO aHaIn3a HH(GOPMAIMK U OLIEHKH €€ JOCTOBEPHOCTH;

- YMEHHE HUHTerpupoBaTh OMOJIOrMYECKHE 3HAHUS CO 3HAHUAMU JAPYTUX y4EOHBIX MPEIMETOB;
MHTEpEC K yrIIyOJeHHIO OMOJIOTHYECKUX 3HAHUHM U BBIOOPY OMOJIOTHH KaK MPOQHUIBLHOIO MpeIMeTa Ha



YpOBHE cpelHero oomiero obpaszoBaHus i Oyaymied mpodeccCHoHaIbHON AeITeIbHOCTH B 001acTH
OMONIOTHH, MEINIMHEL, KOJIOTUH, BETEPUHAPUH, CETbCKOTO X03AHCTBA, MUIIEBON MPOMBIIIIICHHOCTH,
NICHXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEICTABICHHUS O MATCPUATUCTUYCCKON CYIIHOCTH
T€HOMOB )XHBBIX OPTaHU3MOB U PETYISLHUIO HX paOOTHI;

- 3HAHWE OCHOBHBIX (PaKTOPOB OKPY’KAIOIIEH Cpe/Ibl, BIUSAIOIINX Ha Pa3BUTHE U CYIIECTBOBAHNE
’KMBBIX OPTraHU3MOB, aJanTalui K pakropam OKpYKaloLel CPeJibL;

- 3HAaHWE OCHOBHBIX IIOJXOJOB OWOTEXHOJIOTWH, HCIIOJIB30BAHUS €€ JOCTHXKCHUI B
COBPEMCHHOW JKU3HM UYEJIOBEKAa, OCOOCHHOCTHM HCIOJIb30BaHUSI JKHBBIX OPraHU3MOB  JUIS
MPOM3BOACTBEHHBIX HYX/I YEIOBEKa;

- 3HAaHWE OCHOBHBIX IIOJXOJOB CEJICKIMH W OHOTEXHOJIOTMH KYJIbTYPHBIX DPacTCHUIA,
XapaKTepU30BaTh TCHETHYECKH MOAM(UIMPOBAaHHBIE pACTCHHS, OINEPHPOBATh  IOHSITUSAMH,
ruOpuau3anysi, OTJAJIEHHass THOPHIM3aIs, HWCKYCCTBEHHBIH OTOOp, TreTepo3uc, TpanchopMmarus,
MyTareHes, TeHETHYECKOe PeIaKTUPOBAHUE;

- TIOHMMaHHE MOJICKYJIIPHBIX MEXaHHW3MOB peaji3alid HACJICACTBEHHOW HH(POPMAIMH U
yMEHHE CBOOOJHO OINEpUPOBaTh OCHOBHBIMH HOHSTHAMH MOJIEKYISAPHOM OwWomormum u ee
COBPEMCHHBIX HAIPaBJICHUI — FeHOMHUKH, METarCHOMUKH, TPOTCOMHUKH;

- 3HaHWE OCHOBHBIX 3a00JIC€BaHM{ YEJIOBEKAa, MEXaHM3MOB HX pa3BUTHA, cHocodax Hx
JMarHOCTUKH U JICUCHHS;

- opMUpPOBaHUE YMECHHUS UCIIOJIL30BATh MOHATHUHBIN ammapaT U CHMBOJIUYECKHIA SI3bIK [CHETHKH,
rpaMOTHOE TPUMEHEHHWE HAyYHBIX TEPMHHOB, NOHSATHH, TEOpUH, 3aKOHOB Uil OOBSCHEHUS
HAOJMIOAaEMBIX OHMOJIOTUYECKUX OOBEKTOB, SBICHHH M MPOLECCOB, TO3BOJISIONIUX 3aJIOXKHUTh
(byHIaMEHT HayYHOTO MUPOBO33PEHHS.

B nienHoCTHO-OpHEHTaIMOHHO cdepe:
- 3HAHUE, YTO IPUMEHEHNE COBPEMEHHBIX TEXHOJIOTUM MOJIEKYJISIPHON OMOJIOTHH TTO3BOJISIET YCIIEITHO
peliaTth Takue 371000/1HEeBHbIE MPOOJIEMBI, KaK OXpaHa OKPY>KaIoIIEei cpeibl, COXpaHEeHUE 3J0POBBS
4eJI0BEKa, KOHTPOJIb U BOCCTAHOBJIEHUE IKOCUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KHUBOTHBIE U PACTeHHS MPUCTOCAOTUBAIOTCH (IBOJTIOIHOHHAA JKOJIOTHUSA)

5-6 ki1accnl (34 yaca)

JKHBBIE 00 bEeKThI
(6 9)

0Cc00b — OPraHU3M KaK euHast
cucrema. Ajanrauuu
(npucnioco6sienust). [Tonsitue
rOMEeO0CTa3a )KUBOI'0 OpraHu3Ma.
CriocoOsl ero noiaepKaHusl.
OrpanuueHus MOp(OIOrHIecKuX U
¢busnonorunueckux ananramnuii.Ilouemy
OpPTraHU3MBbI HE CTAHOBSATCS OECKOHEYHO
00JIBIIUMHU, MAIEHBKUMH,

BCESITHBIM.

Tembl OcHoBHoOe coepxkaHue JesITeJIbHOCTh MIKOJIbHHKOB
1. Mb1 CBolicTBa U CTPOCHUE KUBBIX UccnenoBatenbckue padbotel «Bee mu
uccjeayem OpraHu3MoB (CTpoeHue KieTkn).Bun, | (cuHuib,0enku,0epe3sl U T.J.)

OMHAKOBEIE?

dotokBecT». [IpakTnueckas padora
«CocraBisiem KHUT'Y DPEKOPJIOB
pPacTeHHUH MKMBOTHBIX HAILIETO Kpash».

2. Bausinue
OKpY KaKlIel
cpeabl HA
JKHBBIE
OPraHu3Mbl
(12 9)

@aKTOPBI OKPYKAIOIIEH CPEIbI
(abuoTnueckue, OMOTHYECKHE,
aHTponoreHHsie). [Ipumepsl
abnoTHuecKux (PaKkTopoB.,
OKa3bIBAIOIINX OCHOBHOC BIIMSIHHEC HA
KHU3HECATEIbHOCTHKUBBIX
OpPTraHU3MOB: TeMIIEpaTypa, CBET,
BIXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTCHUS
KUBBIX OPraHU3MOB K a0MOTHYECKUM
(daxTopam. [IpucnocobneHus k
OCHOBHBIM a0MOTUYECKUM (haKTOPaAM:
TeMIepaTypa, BIAKHOCTh U CBET.

[IpakTrueckoe 3ansTue

«IBet u Terio» (KyOWKH JIbJa B3BECUTD,
HOJO0XUTHB yamku Ilerpu Ha
pasHoIBETHYIO Oymary, yepe3 30 MUHYT
B3BECUTH3aHOBO — KTO ObICTpEe
pacrasin).

[IpakTuyeckoe 3aHsTHE

«UYTO pacTBOpsIETCS BBOJE»
(9KCTIEpUMEHT

«Kunkuit nom»).

[IpakTnueckoe 3aHsATHE

«Iuddy3us BeniecTs BBOKIE
(pacTBOpBI)»,

«/IBrnxKeHne pacTBOPOB MOLIBETKY».
[IpakTnueckoe 3aHsATHE

«Jlen mmaBaet B Boze (aiicOepru,
3aMep3aHUEBOI0EMOB)».
[IpakTrueckoe 3aHsaTHE

«Jlen npu 3amep3anun
pacumpsieTcs» (pa3pylieHue KaMHs
(moyBooOpa3zoBaHue), 3aMep3aHHe
keToK). [IpakTnueckoe 3ansaTue
«Illy6ay (kyOuku Japaa3aBepHYTH B
pa3HbIil MaTepua, B3BECUTB).
IIpakTnueckoe 3aHsTHE

«I[TurmMeHTB» (MOXKHO pa3/ieauTh

Ha BaTMaHEKPACUTENH U3
bomacTepoB».

[IpakTHueckoe 3aHsaTHE

«Kak )XUBOTHEIE IIaBAIOTB BOJE)
(OKcrepuMeHT ¢ TUIETKOM).
UccnenoBarenbckue paboTsl «BiusiHme
cBeTa (Teria, BIaKHOCTH, COCTaBa
NIOYBBI) HAa PACTEHMSI B €CTECTBEHHBIX




WJIN HCKYCCTBEHHBIX YCIIOBUSX» (Ha
JOCTYITHOM
MaTepuase).

3.B3anmoseiicT
USIZKMBBIX
opranu3zmon(4 4)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBU0BbIX

B3aMMOOTHOLICHUH.

KosBoutonust (XMIHUK-KEPTBA;
[apa3uT-X0351H) DBOIIOLHUS
CTpaTeruii JOOBIBAHUS TTHIITH.
CouuanbHOCTh. BUBI- BCEJIEHIIBI.
Ilepedyens pacTeHu-BpeIUTEIIECH.

HccnenoBatenbsckas paboTta
«Habmronenus 3a B3auMOOTHOILICHUSIMU
JKUBOTHBIX MPH TOOBIBAHUY THIIN
(KOpMYILIKH JUIsI ITUL, ATSTOPOJICKUX
WJIH CEIIbCKUX JKUBOTHBIX). Beo-
KaMephbD».

HccnenoBaTtenbckaspadbora
«Pacnpocrpanenue
BUJIOB-CHHAHTPOIIOB BHAILIEH

MCCTHOCTH))

4. Yenosek B
JKM3HMPACTEHUI
" KUBOTHBIX? (6

)

AmnTponorennsie ¢aktopsl. [IpaBna
JIY, YTO MEPBOOBITHBIE JIFO/IU KUITU B
FapMOHUH C PUPOJOM.
OnomainrHuBaHue U IpUpyYEHUE
KUBOTHBIX U PacTEHUH. 3aueM
criacaTh BHIMUPAIOIIKE BUBI, KaK 3TO
nenatb. KynbTypHBIE pacTeHUsT UUX
nukue npenku. [louemy BaskHO HX
COXPaHSTh.

Pa3noobpa3zue KyIbTypHBIX pacTeHUN
Y VX 3HAQUYEHUE B KU3HU YEIIOBEKA.
Kpacnas kHuraBariieii TeppuTopum.
Oco60 oxpaHsieMbIe TEPPUTOPHH,
3anoBeHUKU Poccuu u Mupa.

[TpakTnueckas pabota

«Pa3Hoo0Opasue KyabTypHBIX
pacTeHull BBAIlIEM PErHOHEY.
HccnenoBarensckas pabota «BrnusiHue
AHTPOIOTEHHBIX (DaKTOPOBHA PA3BUTHE
pacTeHuii B ropoJie/HaCeIeHHOM
ITYHKTE.
DKCKypcusi/mpakTHieckaspadora
«OOIIT B BameM peruone —
VHHUKAIbHBIE O0BEKTHI IPHUPOJIBDY.

5.
IKOJOrHIECKH
eHuu (6 1)

buocdepa — oHa U3 BaKHEHIITHNX
o0ostouek 3emiu. Yto Takoe
«OKOJIOTUYECKHE HUILIN» U KaK OHU
¢dopmupyrorca? @opMupoBaHue
3HaHUU IO OMOPa3HOOOPA3HIO
KU3HEHHBIX (OPM, TTOBEICHUECKUX
PUCIIOCOOICHHUH,

Mo TU(UKAITIOHHAST U3MEHYHBOCTh
(na 6a30BoM ypoBHe). PactutensHble
COOOIIECTBA U UX TUIILIL.

Pa3zButne u cMeHbI
PACTUTCIIbHBIX COO6H.[€CTB.

HccnenoBarenbekue paboTh
«DKOJIOTUYECKUEHUIIIN BOKPYT T€Os —
onrcanue (HakTOPOB OKPYKAIOIIeH
CpeIb».

HccnenoBatenbckuepadbOThI
«DeHOTOTNUECKIE

HaOJIIOJEHUS.

Monayab «OcHOBBI pacTeHHeBOACTBa» 7-8 kiacchl (68 yacos)

3HaHui (pabotsl M.B. JlomoHoCOBa, 1O.

JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupszena,ll.A.
Kocteuesa, /[.H. [IpsuunankoBa u

ap.).

TeMmbl OcHoBHOe coaep:kaHue JlesITeJIbHOCTD
IIKO0JIbHHKOB
Tema 1. Uro-Takoe pacTEHHEBOACTBO: I[NpakTryeckas pabora
Beenenue B OCHOBHBIE (DAKTOPBI BBIPAIIIMBAHUS «Bbouxa JIubuxay.
PAaCTeHUEeBOJACTB | PACTEHUU.
0(24) Hcropus pasBUTHS arpOXUMHYECKUX




Tema 2.
ArpoTexHHYeCKH
i IKCIIEpUMEHT
(6w

[IpaBuia NOCTAaHOBKHU arpO3KCIEPUMEHTOB.
[TocTaHOBKa HKCIIEPUMEHTOB C PACTCHUSIMH.
Br160p TeMbI, cocTaBiieHNE TUIIOTE3b, LENU
Y 33714 SKCIIEPUMEHTA 10 BBIPALTUBAHUIO
pacTeHui B KOHTPOJUPYEMOU Cpejie.
KonTponu, noBTOpHOCTH, IPOBEICHUE
skcriepuMenTa. [linanupoBanue
skcriepuMenTa. OneHka pe3yabTaToB
skcriepuMenTa. OCBOCHHE TEXHOIOTHH
KPYTJIOTOJUYHOTO BRIPAIIMBAHMSI CaJIaTOB U
MHUKPO3EJIEHH B KOHTPOIUPYEMBIX
MCKYCCTBEHHBIX YCIIOBHUSIX.

HccnenoBatensckas paboTa
«DaKTOpHI, BIUSAIONINE HA
popacTaHue ceMsH (PocT
IpopocTKOB)». [IpakTHueckas
pabota«COOp yCTaHOBKH ISt
BBIPAIIMBAHKSI PACTCHHH B
KOHTPOJIHPYEMBIX YCIOBUSIX).

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

Bopna. PactBop. BeiTskka.
AHHOHBI, KATHOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xuMHuueckux
AJIEMEHTOB B MUTAHUH PACTEHUM.
[Tonydyenune nuTaTebHbIX
BEIIIECTB PACTCHUSMH.

Y n00penus: opraHuyecKue,
MUHEpaJbHbIE,
MuKpoOuonornyeckue. Turbl
NUTaHus pacteHui. Bo3aymuoe
1 MUHEpaibHOE (KOPHEBOE)
NUTaHue pacTeHuil. Tpancnopr
MUATATEIbHBIX BELIECTB
pacTeHUi: BOCXOAAIIMUN U
HUCXOJAIINN TOK. BaxxHeiimme
KanuitHble, pochopHbIe U
a30THbBIE YJOOpEHHUs], UX
cBoiicTBa. [IpocThie U ClI0KHbBIE
ya00peHusl.

Pocrt u pa3Butue pactenmii:
JTarnbl OHTOreHe3a, GaKTopPhI,
BIIMSIOIINE HA POCT PACTEHUM:
CBET, TYCTOTa MOCAJI0K, TUTaHUE,
cybcTpar.

Oco0OeHHOCTH TUTaHMS paCTEHUM
a30TOM. A30T U €rO3HauYEHHE B
AKU3HU pacTeHnil. DopMbI a30Ta U
UX MPEBpAIECHUE B MTOYBE.
Ucrounnku pochopa ans pacteHust.
3Havyenue pochopcoepKammx
coeIMHEHNN B KiIeTKe. Poib
MaKpOIPruYeCKUX COCAMHEHUI
docdopa B sHEpreTHIeCKOM
oOMeHe.

Bnusinue xanus Ha ¢puznueckue
CBOMCTBA IIPOTOILIA3MBI, HA

[TpakTnueckas pabota
«CXeMblI TUTATETbHBIX
pactBopoB. Pacuer 103
ya00peHuit as
IIUTATENIbHBIX PACTBOPOBY.
[TpakTnueckas padota
«I[IpaBwiia cMemMBaHUs
yI0OpeHuin»
[TpakTueckas pabota
«ITuranue pacteHuit:
TEXHOJIOTHS
[IPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYpPY.
[TpakTnueckas padota
«MOHHATOPUHT
MUHEPAJIBLHOTO TUTAHUS
pacTeHun».
[TpakTuueckas padota
«PacturenbHas
JTUArHOCTHKA.
HccnenoBarenbekas
pabota «OreHka
COCTOSTHUSI KOMHATHBIX
pacTeHui, paCTEeHHUI Ha
IKOJIbHOU

TEPPUTOPUH,

YCTaHOBKA MPUINH
MaTOJIOTUYECKUX
COCTOSIHHH (TIpH
HaJUYKH)».
UccnenoBarenbckas pabora
«O1ieHKa BIUSHUSAPA3THYHBIX
AJIEMEHTOB HACOCTOSIHUE
pacTeHui (CocTaBICHUE
Pa3IMYHBIXIIOAKOPMOK).




(bepMeHTHI YTII€BOJOPOTHOTO
oOmeHa, CUHTE3 OCIIKOB U JIp.
Ponp kanus B mogaepxanuu
MOHHOTO OajaHca B TKaHsX, B
IpoLeccax caMOperyJsium.
Perynsitopnas u
CTPYKTYpoOOpa3zoBaTenbHas poiib
KaJpIusl. YyacThe B 00pa3oBaHuU
KJICTOYHOW CTE€HKH, MOJIECPKaHUN
CTPYKTYpbl MEMOpPaH U perysuus
UX NIPOHULIAEMOCTH.3HAUEHUE
Marausi B MeTaboa1u3Me pacTeHU M.
Marswuii B coctaBe XJIopouuia,
CXOJICTBO XJIOpoduiia u
reMOTIOOMHA KaK CBUIECTEIHCTBO
€IMHCTBA OPraHUYECKOTO MUDA.
Cepa 1 ero OCHOBHBIE COCTUHEHUS,
UX POIb B CTPYKTYPHOI
OpTraHU3aIH KICTKH, Y4aCTHE B
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKITUIX
MuKpo37IeMEHTHI.
IIpencrasienus o poau
MHUKPO3JIEMEHTOB B METa00I13Me
pactenuit. OcobeHHOCTH
MOCTYIJICHUSI MUKPO3JIEMEHTOB B
pacTeHus.

CuHeprusm 1 aHTaroHU3M 3JIEMEHTOB
IIATaHus pacTeHuid. PacturenpHas
JTUATHOCTHKA W METOJIbI
UACHTU(PHUKAIIMN HEOCTaTKa/M30bITKA
DJICMEHTOBITUTAHMSI.










Tema 4. PerynsaTopbi
pocTrapacTeHuii.
3ammrapacrenmnii (4

)

ITonsTHE O perynaropax pocra
pactenuit. CTUMYJISATOPBI pocTa

— (UTOrOopMOHBI (AyKCHUHBI,
ruo0epesUITMHBI, TUTOKWHUHBI ).
WNHruburopsl pocra pacTeHUI:

1. npuponusie (abcuuszopas
KHCIIOTa U HEKOTOPbIE
(heHONIbHBIC BEIIECTBA
(uxymapoBasi, KOpU4Hasi,
CAJINLIUIIOBAsI KMCIIOTHI).

2. cunTeTnyeckue (MOp(aKTHHbI,
peTapaaHThl, 1eoNHaHTHI,
JIECUKAHTBI, TEPOUITUIBI).
OUTOMOHUTOPUHIY OLIEHKA
coctosiHus pacteHuil. CoBpeMeHHbIe
CIOCOOBI MOHUTOPHHTA.

3aimuTa pacTeHH OT
BpPEIUTENICI: OCHOBBI

ouomerosa.

[IpakTruueckas padora
«DUTOMOHUTOPHUHT U OIICHKA
COCTOSIHMS PACTECHMIA.
CoBpemeHHbIe CIOCOObI

MOHHUTOPHUHT .
HccnenoBarensckas paboTa

«Bnusnue
rerepoaykcuHa Ha
popacTaHue (poct  Ha
pa3HBIX CTaUAX, B Pa3HbIX
YCIOBUSIX) Ppa3InYHBIX
pacTeHui».

[IpakTuyeckas pabora
«MHcekTapuu: npaBuia u
YCIIOBUS Pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
MoYBEeHHAas
KYJbTYPbI, HX
NpUMeHeHUe B
BbIpalllUBAHUH
pacTreHuii.
dusznosorus
pacrenmii (8 1)

Bonnas, necuanast 1 mouBE€HHAs
KYJIbTYpBbI, UX IPUMEHEHHUE B
BBIPAILIMBAaHUU PACTCHUM.
[IpoBenenue Bobl B KOPHE U
cTelJie pacTeHUH.

BoaHblil pexxuM pacTeHUi: CTpOECHHE
YCTBHII: (PAKTOPBI, BIUSIONINE HA UX
PAaCKpBITHE U 3aKpbITUE. 3HAYEHUE
MEXAaHU3MapeTyJIsLUU UCTTapEHUS
BJIar¥ PACTEHUEM.

@OTOCHHTE3 — YHUKAIBHBIN IIPOLIECC
pacteHuii. TeMHOBas UCBETOBAs
(ha3sl hoTocuHTE3A.

3naueHne POTOCHHTE3a TSI )KUBBIX
oprann3moB. dakTopeIpocTa
pacTeHuii: BO3AYyX U a3palus.
[TonzeMHOE ApIXaHUEPACTEHMIA:
COCTaB ITOYBEHHOI'0

BO3/yXa, ra3000MeH. ['a3000MeH npu

OCCITOYBEHHOM BbIpalllUBAHUH.

[IpakTuyeckas padora
«KopHeBoe aBieHue».
[IpakTuyeckas pabora
«IIpuroroBienue npemnapara
YCTBHI] METOJIOM CIIEIIKa».
HccnenoBatensckue paboThI
«BnnsHue ycnoBuit
COJIepKaHUs PaCTCHUH Ha
KOJIMYECTBOYCTBHUILY.
[IpakTuyeckas pabora
«DyHKIMOHAIIbHAS
JMAarHOCTHKA PACTEHU 1O
AKTUBHOCTH XJIOPOILJIACTOBY.
Hccnenosarennckas

pabota «OnpezneneHue
xjnopodpumia A u b,

OLICHKA




Tema 6.
KyabsTypHbIe
pacTeHms.
CoBpeMeHHbBIE

ACMEKTHI CeJIeKIHH
(20 u)

Kak genoBek craim ucnosib30BaTh
pactenus? CBs3b pa3BUTHS
LIHUBWIA3AIMHY YeJIOBEKa U
OJIOMallTHUBAHUS PACTECHUM.
JlomecTukammus.
HacnencrBeHHocTs 1
W3MEHYUBOCTH — OCHOBHBIE
CBOMCTBA )KMBBIX OPraHU3MOB.
NsmenunBocTs. Buanl
W3MEHYUBOCTb.

I'en —maTepuanbHbIA HOCUTEIIb
HAaCIEACTBEHHOCTH U
n3meHunBocTH. HykiennoBbie
KuCioThl. Jlokanuzanus
TEHETUYECKOTO MaTepHasia B
KJIeTKe. [[eneHne KIeTok.
Peruukarus JIHK. OcHoBHas
JIOTMa MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. Tpancasanus.
Myranuu.

DddexT OyThUTIOTHOTO
TOpJIBILLIKA U TEHETUYECKOE
pasznooOpasue. Uto Takoe
reH0ank? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CTIOCOOBI

COXPAHCHUS I'CHCTUICCKUX PECYPCOB

pactenwuii (ex situ u inSitu).
3nauenue padot H.W. BaBunoga.
3aKOH rOMOJIOTHYECKHX PSJIOB.
LleHTpbI NPOUCXO0XKIEHUS
KyJbTypHBIX pactennid H. M.
Basunosa u I1.M. XykoBckoro.
OCHOBHBIE METO/BI CEJIEKIIUH.
I'u6puauszanms. ®opmel oTOopa.
OcHOBHbIE HaNpPaBICHUS CENEKIINN:
yIy4lIEHUE YPOXKaNHOCTH,
YCTOWYMBOCTU K OMOTUYECKUM U
abuotnyeckuMm (hakropam.

Ecte nu xu3ep B mpobupke?
buorexnonorus KYJIbTYPHBIX
pacTeHui.

Kak uenoBek MoOXeT
MOAU(DUIMPOBATH PACTEHUS?
I'enernueckoe penakTUpOBaHUE.
CoBpeMEeHHbIE TOIXO0IbI U
JOCTUKEHUS T€HETHYECKOTO
pEIaKTUPOBAHMS PACTEHUN.

Huckyccus
«/lomecTukanus, BCe JIu
pacTeHHsI U )KUBOTHBIE,
KOTOpPBIE KUBYT PSJIOM C
YeJI0BEKOM UM
0JIOMAIITHUBAIOTCS?
MOKHO 71 CUUTATh
TapakaHa 0JI0MalllHEHHbIM
JKUBOTHBIM?».
[TpakTuueckas pabota
«MoaudukanuoHHas
U3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJHOTO

JIEpPeBa)».

[IpakTryeckas pabora
«I"eH — uHCTpYKLHS 11O
cOopke KiIeTku (Ha Oucepe
WM KOHCTPYKTOPE)».
[IpakTryeckas pabora
«Mytamus Ha OyTepOpoae
(110601 00BEKT U3
npeablIyei padoThl, Iie
U3MEHEHUE HHCTPYKIINU
npuBeneT K U3MEHEHUIO
BHEIITHETO BHJIa

00BeKTa)».

[IpakTuueckas pabota mo
rpynmnam «OTKy1a Ha HaIIAX
CTOJNax
(bPYKTHI/OBOIITH/3TIAKI .
[IpakTuueckas pabota
«BprpamuBaem ropox. Kak
MIPOBECTHU CKPEIUBAHUE Y
ropoxay.
UccnenoBatensckas pabota
«BpIpanuBanue pacTeHHil B
npoOupKe» (MOXKHO
BOCITOJIB30BATHCS
pe3yNbTaTaMu MPeIbITyIIuX
9KCIIEPUMEHTOB 10

COCTaBIICHUIO MTUTATEIbHBIX
PacTBOPOB ISl pacTEHUI).
[IpakTudeckas pabota
«['eHOMHBIE HOKHHUIIBI
(MonmenupoBaHuE pabOTHI
cuctembl CRISP-Cas)».




Tema 7.
PacTturennHnas
npoaykuus (8 4)

Hanzemnsie u noazemMubie

opraunsl pactenuid. [lober u
BUIOM3MEHEHHBIN TTO0er
pactenuii. CiocoObl

Pa3MHOKEHHUS paCTECHUM.

[ToHsiTHE O KauecTBE MPOJLYKTOB
nutanus. [I[pobaemMbl KOHKYpEeHIIUU
OTEUECTBEHHBIX MPOYKTOB MUTAHUS
¢ uMnopTHbIMU. Jloructuka
JIOCTABKU U CPEACTBA COXPAHEHUS
MPOAYKTOB MMUTAHMUS.
Mukpo3eneHb: NoJe3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUI aHAIN3
MPOAYKIIHH. OCHOBBI
CHEKTPOHOTOMETPHH.
[Torenmmomerpus.
Xpomarorpadus.

[IpakTryeckas pabora
«[IpenensHO TOMyCTUMBIE
xkoHueHtpauuu (I11K) u
METOJIbI KOHTPOJIS
0€30MMaCHOCTH PACTUTEIbHBIX
MPOIYKTOBIIUTAHUS.
UccnenoBarenbckas pabora
«O11eHKa KavyecTBa
BBIPAIIEHHONH MHUKPO3EICHN)
(u6o cBos, OO U3
marasusa). [IpakTuueckas
pabota

«MeTozp! OIIEHKH KadyecTBa
pPaCTUTENTLHOUIIPOAYKIMH:
XpaHEHHE UCOXPAHHOCTh
MUTATENbHBIX BEIIECTB»(TI0
JOCTYITHOMY
000py/I0BaHUIO).
HccnenoBatensckas pabota
«Omnpenenenue BuramuHa C
METOJIOM 00paTHOTO
TUTPOBAHUS BIUIOJAX HA Pa3HOM|
cpoke(croco6e) XpaHSHUsI.




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

Tembl

OcHoBHoOe coepxaHue

JlesAiTeJbHOCTH
IIKOJbHUKOB

Tema 1.
BuorexHonorusi(4

)

[TonsTHe OMOTEXHOIOTHH. 3aueM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX
MPEUMYIIECTBO NEpe]] XUMUYECKUM
cuHTe30M. OCHOBHBICOMOOOBEKTHI
OMOTEXHOJIOTHH: MPOMBIIICHHBIC
MUKPOOPTaHU3MBI, KIIETKH U TKaH!
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa,
OMOKaTaTU3aTOPHI.

CoIpbe /U1 OMOCHHTE3a U OLIEHKAETO
OMOJIOTMYECKON IIEHHOCTH.

OcHOBHBIE HCTOYHHKH YTIIEpo/a, a30Ta,
dbocdopa, MEKPOIIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOBCHIPHS
(BKJIIOYast BOIIPOCHI €T0
MpeaBapUTEIIBHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJI, B
TOM YHCJIE€ BKIIIOYAOLITUX
OMOCTUMYJISTOPBI U APYTHUE HIIEMEHTHI
yIPaBICHHUS U ONTUMH3AIUU IIPOLIECCOB

ouocuHTe3a. MeTOoIbl OITHMHU3AIINN
MUTATCIIBHBIX CPE/I.

[IpakTrueckas padorta
«ITpumepsnl
PUMCHCHUS
OMOJIOTMYECKUX
00BEKTOB B TBOCH
JKU3HIY.

Tema 2.
Muxpoduonorus
(12 v)

[TonoxeHne NpOKaprHOTOB B CUCTEME
opranudeckoro Mupa. Ctpoenue
OaxTepuanbHoOi KieTku.Knaccudukanus
OaKkTepuil.

Mopdonorus 6akrepuii. [Ipocteien
CJIO’KHBIE METO/1bI OKpAIIUBAHUS
OaxTtepuil. ®usnonorus 6akTepuil:
MUTaHUE, IbIXaHue, pOCT U
pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen (3KCTpeMO(UITBHOCTb,
0COOEHHOCTH CTPOCHUS KIETKH).

[Ipaktuxa. JlaboparopHas
paborta
«DUKCHpPOBaHHBIE
npenapaTsl OaKTepHi.
Onpenenenue GopmMbl
HPEJIOKEHHBIX KYJIBTYP
MHUKPOOPIaHU3MOB,
HCITOJIB3YsI IPOCTOM
METOJ] OKPaCKM».
JlaGopaTopHas pabota
«OnpeneneHue Tuna




MOJ0YHOKHKCIIOE U CIUPTOBOE
opoxenne. DoToTpodHbIe U
XeMOTpO(HBIE OAKTEPHH.
Kunernueckoe onrcanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAIbHAsA MOJIEb POCTA.
Kuneruka rubenmn
MHUKPOOPTaHU3MOB.

[Tarorennsie 6aktepun. YymHas
najgo4yka 1 YepHas CMepTh,
00TyNU3M, CTOJOHSIK, TYOEpKYyJIIe3.
Hctopust 60pb0BI €
OakTepuaTbHBIMU UH(PEKITUSIMH.
Boiina GeckoHe4uHOCTH:
AHTHUOUOTHKY MPOTHB OAKTEPHIA.
MexaHu3Mbl JeHCTBUIA
AHTHOMOTHKOB. MEXKIICTOTHAS
KOMMYHHKaIus O0akrepuii. YyBCTBO
KBOpyMa.

[Ipumenenue 6axTepuit
yenoBekoM. Kunernueckoe
onucanrue OMOCHHTE3a MPOTYKTOB
MUKpoopranusmMamu. bakrepuu,
KOTOpbIE MOTYT pa3jararb
TJIACTHK.

Mukpoopranu3msl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoiuauu
pacTeHui ¢ MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METOJIOM OKpAIlIiBaHUS
no ['pamy» (mpu
HAJIUYUU PEaKTHUBOB).
JlaGopaTopHas pabota
«IIpuroroBienue
MPUKU3HEHHBIX
IpernapaToB
MOJIOUHOKHUCIIBIX
OakTepuii».
JlaboparopHas pabota
«IToceB cMmbIBa ¢ pyK Ha
yamku [lerpm».
JlaboparopHast pabota
«Bpraenenue yncTou
KYJIbTYpbI OaKTEepuil.
Meropn pa3BencHuUi.
MeTo/ HCTOMIAIOIIETO
HITPUXAY.
JlabopaTtopHas pabora
«Mopdomoruueckast
XapaKTepUCTHKA
BBIJICJICHHON YHUCTOM
KYJIBTYPBI:
XapaKTepUCTHKA
KOJIOHUH, popma
OakTepuii, TUII
KJIETOYHOM CTEHKNY.
JlaGopaTopHas pabora
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
yaike 6e3 u ¢
no0aBIeHUS
AHTUOMOTHKOBY.
Hccnenosarennckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0amarmux
AHTarOHUCTHYECKOM
AKTUBHOCTBIOY.
Hccnenosarennckas
pabora «Brienenne
MOJIOUHOKHUCIIBIX
OakTepHii,
UCCIIEIOBAaHHUE UX




AKTUBHOCTH.
HccnenoBarenbsckas
paborta «Briaenenue
OaKTepuii MOJIC3HBIX IS
pacTeHui».

Tema 3.
JyKkapuoTH4YecKHe
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(Iu1ecHeBbIe TPUOBI,
AP OXKKH,
Boaopocan) (12 )

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OHOJIOTMYECKH aKTUBHBIX BEIICCTB
OO01mas XxapakTepuCTUKA JPOXIKEH
caxapomulietoB. Mctopust
HCTOJIb30BAHUS JPOKKEH B
TPaAUITHOHHONW OMOTEXHOJIOTHH.
TexHoJI0rny BUHOICINS U
xJ1e0oIeyeHus,
CIIeLIMATM3UPOBAHHBIE PAChI
TpoxKen. MeTtabommu3M ApoxIKeH.
Peakius ciupToBOoro OpoKeHus.
[Tonyyenue BTOpUYHBIX
MeTa0O0JIUTOB B ApoxKax. Apoxxu
KaK IPOyLIEHTHl OMOTOILIIUB.
[Tonyuyenue 1eneBpIx OCIKOB B
TPOMKAKAX.

Oco0eHHOCTH BEreTaTUBHOI'O U
MIOJIOBOT'O Pa3MHOXKEHUS y
JIPOXKKEHN, 3HAUCHUE U3YUEHUS
MHTO3a U IUTOKHHE3a JJIs
ONITUMU3AIIUH TTPOIIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMAHUS IPUYUH
MAaTOTEHHOCTH JAPOXIKEH U TpruboB,
MOMCKA MUILIEHEN (PYHTHIIHIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
npenaparos.

Bonopocnu — nepcrnekTuBHbBIN
O00BEKT /JIsl MPOM3BOACTBA Oenka 1
yriaeBoJoB. buorexnonoruueckue
METO/bl OUUCTKHU TBEP/DIX,
KHUJKUX OTXOJIOB M Ta3000pa3HBIX
OTXOJ0B NMPOU3BOJACTB. CTOUHBIE
BoAbl. CXEMbI OUHUCTKH.
buodunbTpsl, a3poTeHKH,
MCTAaHTCHKHU, OKCUTCHKH.
AKTUBHBIN W ¥ BXOJISIINE B HETO
MUKpPOOpTraHu3Mebl. Mcronp3oBanme
BOJIOPOCIIEH B OYUCTKE CTOUHBIX
BOJ.

JlaGopaTopHas pabota
«Ioxcuer kieTok
JIPOXKKEN B Kamepe
['opsieBay.
JlaGopaTopHas pabota
«O0HapyxeHne
IPOAYKTOB CIIUPTOBOTO
OpO’KEHHUS: STUIOBOTO
CIUpTa U YTIEKUCIOTO
razay.

JlaboparopHas pabota
«Habmronenue
pa3MHOXKEHUS
JPOKIKEBBIX KIETOKY.
[IpakTuyeckas pabora
«Ilonmyuenue TBOpora u
ke(upa Ha OCHOBE
MOJIOUHOKHUCIBIX
OaKTepHin».
[IpakTuueckas padota
«OCHOBHBIEC BUJIBI KBaca
U UX XapaKTEePUCTHKA
«/Ipoxoku u
MOJIOYHOKHCIIbIE
Oakrepuu,
npUMeEHSIeMbIe IS
IPOM3BOJICTBA KBAcay.
[IpakTuyeckas pabora
«CpaBHUTETBHBIN
aHaJIN3 pa3BUTHA
JPOKKeEH B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSX.
[IpakTuyeckas pabora
«MeToIbl OLIEHKH
CBOMCTB
XJ1e00TEeKapHbIX
TPOXKEH.
OcobenHoctu
MIPUMEHEHHS




PECCOBAHHBIX,
CYIICHBIX U

WHCTaHTHBIX

TIPONOKEI».
HccnenoBarensckas
pabota «BrusiHue
(UBUKO-XUMHYECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOIOTHYECKOM
npoaykuuu (KBac, kedup,
CBIp, XJI€0 U 1Ip.)».
HccnenoBaTtenbckas
pabora «BnusHue
(U3UKO-XIMHYECKIX
¢dakToOpoB Ha pocT
soxopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBeHHasn
undopmanus (8 u)

HacnencrBeHHocts 1
W3MEHYMBOCTH — OCHOBHBIE
CBOMCTBA HUBBIX OPTaHU3MOB.
N3menuuBocTs. Buanl
U3MEHYUBOCT.

I'en —marepuanbHbIl HOCUTEID
HAaCIEACTBEHHOCTH U
n3MeHYnBoCTH. HykiienHoBbie
KUCIIOTHI. JIokanuzanus
T€HETUYECKOTO MaTepHaa B
kieTke. JleneHue KIeTok.
Permuxanus JIHK. OcroBHas gorma
MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpaHciAuus.
Myranuu.

[IpakTrueckas pabora
«MoudukarmonHas
U3MEHYHMBOCTD (JIMCThS,
UTOJIKH C OJIHOTO JIEPEBa)».
[IpakTuyeckas pabora
«['eH — UHCTPYKIHS 11O
cOopke KkiIeTku (Ha bucepe
WITH KOHCTPYKTOPE)».
[IpakTuueckas padota
«Mytanus Ha 6yrepoposie
(1106011 0OBEKT U3
HpeabI Ty e padoThl, TIe
U3MCHEHHUECUHCTPYKIHH
NPUBENIET K W3MEHEHHIO
BHEIITHETO BHJIA
00BeKTa)».

Tema S.
Bupycosorus (6 4)

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

[Ipocmotp
JOKYMEHTaJIbHOTO (HJIbMa O
BHupycax. [Ipaktnueckas
pabora.

«Meton pa3BeneHUN».
[IpakTuueckas padoTa.
«TurpoBanue
6axkTeprodaron.




CBOWCTBA, IpUMEHEHUE. bruonornueckue
METO]IbI OOPHOBI CBUPYCAMHU.

Tema 6. I'ennas

OCHOBBI T€HHOI MH)KEHEPUU.

[TpakTnueckas pabota

UHKEeHepHus u Bexkropa. Cnerupuueckue «DHIOHYKJI€A3BI
onorexnoorun(8 (dbepMeHTHI OakTepuil. pectpukuuu (pabora ¢
) buorexHonoruu npoaykuuu GEJIKOB B HYKJICOTH THBIMH
OakTepuanbHbIX KyJIbTypax. MOCJIEA0BATEIILHOCTIMAHA
JlocTr>keHNsl TeHHOMHUHKEHEPUU U Oymare)».
OHOTEXHONIOTHN. [TpakTuueckas pabota
CRISPR/Cas — cucTeMa alaliTUBHOTO «CHHbIE HOMKHHIIBI -
uMMyHHTeTa OakTepuii u apxeit. 'MO. CRISPR/Cas
Mertoapmonydenus I'MO. (MOZEMpPOBaHHE Ha
Oymare)».
Urpa-nuckyceuns:
«Bpmrpaii rpasT Ha
coznganue 'MO».
Tema 7. JlomecTuKanus OCHOBHBIX JOMAIIHUX Jluckyccus

buorexHougoruu B
JKHBOTHOBO/ICTBE (8

)

KUBOTHBIX; COBPEMECHHBIC
HKCIEPUMEHTHI IT0IOMECTUKAIIH
KUBOTHBIX (JIUCHUIIA, HOPKA H JP. —
HKCHEPUMEHTHI HAyYHOHN IIIKOJIBI
akajieMuka bensena).

CoBpeMeHHbIE METO/IBI B
YKMBOTHOBOJICTBE: TPAHCILIAHTAIUS
SMOPHOHOB, XMMEPHBIE KUBOTHBIE,
KJIOHHPOBAHHE.

OcHoBHBIE 00JI€3HU )KUBOTHBIX U POJTh
MATOr€HHBIX MUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTHH 3a00JICBaHUN
JIOMAIIHUX>KUBOTHBIX 1 OCHOBHBIX
Mepax 00pbObI ¢ HUIMH; POJIb MOJIE3HBIX
MHUKPOCUMOUOHTOB B OpraHU3Me
XKHUBOTHBIX. [lonoxuTensHOE 1
mo6ovHOe (OTpULIaTeIHHOER)
BO3/ICHICTBUU aHTUOMOTHKOB Ha
OpraHu3M B XO/I€ JICUEHUS )KUBOTHBIX;
HeNU ¥ 3a]1a91

BCTCPpUHAPUH. buorexHonorus
KOPMOBBIX IPCIapaToB.

«JlomecTukanusi, Bce 1
paCTCHHSI M )KUBOTHBIE,
KOTOPBIE JKUBYT PSIIOM C
YEIIOBEKOM MM
0JIOMAIIIHUBAIOTCS?
MOHO 71 CYUTATH
TapakaHa
0JIOMAITHEHHBIM
JKUBOTHBIM?».
[IpakTuueckas padbota
«Meroauka
KIIOHUPOBAHHUSI
(MonenupoBaHue Ha
Oymare).

[IpakTuueckas padota
«CocTtaBieHue pairona
MUTaHU )KUBOTHOTO,
pacyeT pacxoJ/ioB Ha
COJIepKaHuey.
Hccnenosarennckas
pabota «OrneHka
Ka4eCTBa MOJIOYHOM
POIYKITHU.

Tema 8.
BbuorexHosorum B
pPacTeHueBOIACTBE

OCHOBHBIE METOJIBI CETIEKITUH.
I'ubpuauzanus. @opmer 0TOODA.
OcHOBHbIE HaNPABICHUS

[IpakTuueckas pabota
«BpIpamnmBaeM ropox.
Kak nposectu




(10 v)

CEJIEKLIMM: YIIyqIlEHUE
YPOKaHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
(dakTopam.

OcHOBHBIE TOAXO/ABI CENEKLIUU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pactenuii, ' nbpuauzanus,
OTJaJIeHHas THOpUan3aLus,
HCKYCCTBEHHBIN 0TOOp, TeTepo3uc,
TpaHnchopmanus, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHHUE).
Ucropus cenekuuu B Poccuu n
MUpE, UCTOPUS Pa3BUTHS
BaYKHEHIIINX COPTOB KYJIBTYPHBIX
pacTeHu.

Kak uenoBek moxer
Moau(HUIIMPOBATh pacTeHUs?
I'ennas unxxenepus pacrenuii: Yro
TaKO€ FeHETHYECKas HHKEHEPUs
pactenuii. TpaHCreHHbIE paCTeHHUS.
MeTtoasl nonyuenus. O6pazoBaHue
OITYXOJIEH y paCTECHUH.
ArpobakTepuanbHast
Tpanchopmanus: Ti-mrasMusL.
I'ensr T-JIHK. MonekysnspHo-
TeHETUYECKNE MEXaHU3MbI
TpaHcopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJIbI U JOCTH)KEHHUS
TE€HETUYECKOT0 PENAKTUPOBAHUS
pacTeHui.

Ectp 111 sxu3Hb B ipoOupke?
buoTrexHonorus KyibTypHBIX
pacTeHui.

CKpEIUBaHUE Y
ropoxay.
[TpakTuueckas pabota
«I"eHOMHbBIEC HOKHUIIBI
(MonmenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
pabota «BpipamuBanue
pacteHuil B mpoOupke»
(MOXHO
BOCIIOJIb30BaThCs
pe3ynbTaTaMu
IPEIBIIYIINX
9KCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEeNbHBIX
pPacTBOPOB LIS
pacTeHuit).

Moayab «MoJiekyJIsspHbIe

OCHOBBI (PM3HO0JI0THUH U (hapMaAKOJIOTHID)

9 ksiacc(68 yacoB)

HEWTpanu3anus.
Makpo31eMEeHTBI: TPOLIEHT

Tembl OcHoBHOE coaep:xaHue JlesiTeILHOCTD
HIKOJbHUKOB
Tema 1. Bseznenue. buoreHHsie 2IEMEHTBI: HccnenoBarensckas
Du3znosoruyecKas opranorensl: O, C, N, H. AxtuBHbIC pabota
xumus (20 1) (opMBI KUCIIOPO/Ia, UXIIOTYUYEHHUE, «KonnuecTBeHHas

OLCHKA COACPIKAHUA
MUKPO3JICMCHTOB UJIN




coJiepKaHusl B OpraHu3Me, BIMOTHsIEMAast
GbyHKIUS, cofepKaHue B MPOAYKTaxX
nutanua.Ca2+ - cBI3bIBaIOIIE OENKH,
JENIOHUPOBAHUE KaIbLUs, PETYIISIIUs
YPOBHSI KaJbIUsl B OPraHU3Me: TOPMOHBI
nouek. Mg — crpoenue xyopoduiia, ero
AKTUBALUS COJTHEYHON YHEPTUEN.
MUKpPO371EMEHTBI: B KAKMX MOJIEKYJIAX
COJIEP>KaTCs, BBITOIHIEMAst (DYHKIIHS,
coJiepKaHue B MIPOJYKTaX MUTAHUSI.
[TocnenctBus mepe103upOBKU
MHUKpO3JeMeHTaMu. Fe — ycBanBaeMble
TUIBI COCTMHEHUN KeTe3a.
['emonpoTenHbl, reMOIMAaHUH,
uUTOXpoMbl. Cu — yCBOCHHUE U TPAHCIIOPT
MeJIN.

benku, conepxkamniue Meb.
[Taronoruyeckue cuHaApPOMBI MeHke U
BuiibcoHna, cBsi3aHHBIE CMETA00TU3MOM
MeJIN.

ToKCHUYHBIE 2JIEMEHTBI

Ilepuonnueckoil CUCTEMBI JIst
opranusma. Bnusinue Hegocrarka

MaKpO U MUKPO3JIEMEHTOB Ha JKUBbBIE
OpraHU3MBI.

XKupsl. 3aboneBaHus yeIoBeKa,
CBSI3aHHBIC C HAPYIICHUSIMU

KHPOBOTr0 OOMEHa.

JucnunuaeMun.

VYrneBoapl. 3a00eBaHuUs YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU YTIIEBOHOTO
obMmeHa. CaxapHslii 1uader.

benku. Ctpoenue. 3aboseBanus
YEJIOBEKA, CBA3aHHBIE C HAPYIICHUSIMU
6enkoBoro oomeHa.dyHK1MK OENKOB.
DepMEHTBI.

Mexanusm aeicteus. Kimaccol
(hepMEeHTAaTUBHBIX PEaKIHil.
Kodepmenrsr.

Butamuns! )xupopacTBOpUMEIE,

BogopacTBopumble. [IpeBpaiienue

BUTAaMUHOB B ITHILEBBIX
MPOYKTaX».
[IpakTuueckoe 3aHsATHE
«KauecTBeHHBIE
peakiuu Ha
OpraHMYECKUe
MOJIEKYJIBI.
[IpakTuueckoe 3ansTHE
«JeHaTyparus OeIKoB»
[IpakTrueckoe 3aHaTue
«M3y4yeHre aKTUBHOCTH
aMuyasb».
[IpakTuueckoe 3ansTHE
«/Inanus (kierouka
Tpayoe)».




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

CuHre3 yrieBo10B, OEIKOB,
XKUPOB. MeTaboauTH4ecKue
3aboneBanus. [IpakTruueckoe
3aHSTHE: «pPELICHHE 3a/1a4 Ha
sHepreTuyeckuii ooMen» Kierka.
[Tonstue meMmopanbl. yHk1MN
MeMOpaH. Buzbl Tpancnopra B
KIIETKY.

MembOpaHHbIe OpraHouibl. 3a00eBaHus
CBSI3aHHBIE C HAPYIICHHEM PaOOTHI
MeMOpaHHBIXOPraHesu1, 00JIe3HU
HAKOIUJICHHUS.

Tunbl KOHTAKTOB MEXKAY KICTKAMHU.
3HaYeHUE MEXKICTOUHOMN
KOMMYHHKAIUU 715 37I0POBbsI
OpraHusma.

Snpo. YpoBHM yIIakOBKHU
XpoMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpanHble

OpraHonAbI.

Tema 2.
MouekyasipHas
ouostorus (20 4)

OCHOBHBIE BE€XHM Ppa3BUTHUA
MOJICKYJISIPHOM OMOJIOTUH.
HyknennoBbie KUCIOTHL.
OCHOBHBIE IPUHITUITBI CTPOCHHSI.
Marpuunsie cuHTe3bl. Perumkanus
— OCHOBA KJICTOYHOI'O JICIICHHUS.
[IpuHnune! permkanuu. Myranuu.
Yto BEI3BIBACT U3MECHCHUS B
ctpoennn JJHK. ITpunummnst
penapanuu. TpaHCKpunus.
I'enernueckuii koxa. TpaHcisus.
Opranuzanysi reHoMa BUPYCOB
[IpoTrBOBUpPYCHBIE CPENCTBA,
MEXaHU3MbBI UX JICHCTBHUS.
Opranmsanys reHomMa 0akTepuid

[IpakTuueckas pabota
«Beipenenue JIHK u3
OaHaHay.
[IpakTuueckas pabota
«Mogens JTHK-
OpUTaMM.
[IpakTuueckas pabota
«Onpenenenre kayecTna
npenaparos JIHK ¢
MTOMOIIIBIO
CHEKTPOGOTOMETPUIY
(npu HaNMUUUU
o0opymoBaHus).
[IpakTuueckas pabota
«PemnukatuBHast

MaIuHa (urpa-




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

JIEMOHCTPALIHS ).
[IpakTryeckas pabora
«[111P (Mmonmenn
aMIupUKaus Ha
Oymare)».
[TpakTuueckas pabota
«Cuita mpoMoTopar.
[TpakTuueckas pabota
«Pemienue 3a1ay Ha
TeHETUYECKUN KO,
[IpakTuyeckas pabora
«DoyTuHT OEIIKOBY.
UccnenoBatensckas
pabora
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota
«Pabota B
COBPEMEHHBIX
TeHeTUYECKUX 0azax
nanHbIx. [IpoBenenue
In silico ananusa

II0CIIE0BATENBHOCTEN
TEHOB.
Tema 3. ITonsatue o nexapcersax. IIpyHOUIEL Hccnenosarensckas
dapmakoJiorus MOAX0/a K TIOUCKY HOBBIX paboTa «IKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 0 OTIPECIICHUIO

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JICKapCTBEHHBIX
BerlecTB. BecackiBanue
(abcop6bmus) nexapcTB. OCHOBHBIE
MEXaHU3MBbl BCACHIBAHMS.
TpaHcnopT JIekapcTBEHHBIX
BeriecTB. ['eHbl n O6eKku nepBoi
¢a3zel buoTpanchopmanuu. [lytn
BBIBEJICHUS JICKAPCTB U3
opraHusMa. DKCKpeuus 1
anmuMuHaIMA. [ eHbl 1 Oenkn
BTOpO# (pa3bl OMOTpaHCHOpMaIIHH.
®dapmakoarHaMuKa. [ 1aBHOE 1
MoO0YHOE, PE30POTUBHOE U
MECTHOE, TIPSIMOE, HETIPSIMOE 1
pedaekTopHOe neicTBHE.

TOKCHYHOCTH BEIIECTB
Ha apTeMUIUSIX.
[IpakTuueckas pabota
«Kapra sxcnpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pPELEnTOPOB B MO3Tre
MBIIIIE.
HccnenoBaTenbckas
pabota
«IloBeneHUEeCKE TECThI
Ha psIOKkax Danio rario.
CaeTiio-TeMHas
Kamepay.
Hccnenosarennckas
paborta
«IToBeneHyeckue TECTEI




Buael B3auMoaencTBUS JIEKAPCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JIEWCTBUHU JIEKAPCTBEHHBIX
BEIIECTB, UX Pa3HOBUIHOCTU
TpancMeMOpaHHBIN CUTHATIUHT.
THunbl KJIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIBI,
KaTaJUTHYeCKHEe U compsikeHHble ¢ G-
OenKamMu; BHYTPHKJIETOYHBIE!
LUTOIJIA3MAaTUYECKUE U SJICPHBIE.
MexaHu3MBbl TMraHA-pELENTOPHOIO
B3auMozeicTBusA. CeIeKTUBHOCTh
(130upaTenbHOCTh) ACUCTBUS, CBA3b
«XUMHUYECKasi CTPYKTypa —
(dhapmakoornyeckasi akTHBHOCTD
BEIIECTB

DapMaKoIOru4ecKOn MOYJISLUN
CHUHANTHYECKOHN XOJIMHEPTrUIeCKOn
nepenayr. MosieKyJsIpHbIi MEXaHU3M
JeicTBUS U (papMaKoIOrHuecKue
cBOMcTBa M-XOJIMHOOJIOKATOPOB,
TaHTIMOOJIOKATOPOB U Kypapernogo0HbIX
CPEICTB.

dapMakoI0ruuecKas perysius
AKTUBHOCTH aJJpEHEPTUYECKOTO
cuHarca. AJpeHOMUMETHKH,
aJpeHOOIOKATOPBI, CUMIIATOTUTHUKH.
MonexymsipHas papMaKoJIorus
aHTHAJUIEPTUUECKUX CPEICTB.
I'mcTaMMHOBBIE PELENTOPBI: TUIIHI,
MOJIEKYJISIpHAsl OpraHu3aIusl.
CrabunuszaTopbl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHNU3M
JelcTBUS, 0COOEHHOCTH KIMHUYECKOTO
MPUMEHEHMS, TOUKUITPUIIOKEHUS
JIeWCTBUSI MHTUOUTOPOB JIMITHTHBIX
MEIUaTOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
MIPEnaparToB, CTUMYJIHUPYIOLIUX
IIPOLIECCHl UMMYHHTETA.
dapmakogoruyeckast

Ha pbIOKkax Danio rario.
OTKpBITOE MOJIEN.
HccnenoBarensckas
paborta

«IToBeneHuecKrEe TECThIHA
pbeiokax Danio rario.
CraiiHoe moBeIeHUEY.
[TpakTuueckas pabota
«BnusgHue agpeHanuHaHa
CEpJIE€YHbIE COKPALLEHHUS
(mporpammHoe
obecrieueHue).
[IpakTuueckas pabora
«l'ucronornyeckue
npenapaTrbl UMMYHHOU
CUCTEMBIY.
[IpakTuueckas pabota
«l'ucrosornyeckue
npenaparsl HEpBHOM
CUCTEMBIY.




XapaKTEePUCTUKA UHTEPICUKNHOB:
MOJTyYEHUE, MEXAHU3M JICHCTBHS,
npuMeHeHne. OCHOBbI
aTo(U3nOJIOTHH OCTPO(Pa30BOTO
OTBETA, MEIUALIMS BOCTIAJIICHHUS.
MonekyasapHbIid MEXaHU3M
MIPOTHUBOBOCHAIUTENILHOTO JCHCTBUSA
[JIFOKOKOPTUKOCTEPOHU/IOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAIUTEIBHBIX CPEACTB.
[TonsiTue 0 HaApKO3€ U HAPKO3HBIX
npemnaparax. KineTounslii 1 HEpBHBIN
HapKo3.

dapmakoIoruyecKas XxapakTepucTuka
OTJIENIbHBIX TPYIITHAPKO3HBIX CPEJICTB.
[locnenoBarenbHOCTH ACHCTBUSA HA
LEHTPATBHYIO CUCTEMY.
dusnonornyeckuii coH; ¢a3nl cHa. Buapl
HapyueHni cHa [lonsitue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTax (TMIHOTHKAX).
MonekynspHbie aCIEKThI
HOITUICTIIIAH. OrnuatHbie
peLenTopbl, X THUIIBIL.

OHke(hanuHbl U SHAOPPHUHBI -
SHJOT€HHBIE JIMTAH/Ibl ONTMATHBIX
peLenTopoB.

AHTHIICUXOTHYECKOE NCHCTBHE,
BIIMSIHUE HA (PYHKITHIO
SKCTpPaNUPaMUIHON CUCTEMBI,
SMOLIMOHANBHYIO ChepPY, PBOTHBIN
LIEHTp, apTepUAIbHOE JIaBJIEHUE, IEHTP
TEPMOPETYJISAIIIH.

MonekynsapHble MEXaHU3MBbI
NENUCTBUSI HEUPOIENTUKOB, BIUSHUE
Ha 70()aMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- U THCTaMUHOBbIE
peLenTopbl, UXACHCTBUE HA
KJIETOYHBbIE MEMOpAaHBbI, Ha
JIETOHUPOBAHUETKAHEBBIX
MOHOaMHUHOB.

[ToTennuan-3aBUCUMbIC HATPUEBHIC




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

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

[Ipuaiuner perukanuu. Myranuu. Yro
BbI3bIBacT U3MeHeHUs B ctpoenuun JJHK.
[Ipunuune! penapauuu. TpaHCKpUIILIKUA.
I'enernyeckuii kox. Opranuzanus
reHoma BupycoBlIpoTuBOBUpYyCHBIE
CpPEACTBA, MEXAHU3MBI HX JICUCTBUA.
Opranu3zanus renoma 6akTepuit
AHTHOaKTEpUaTHHBIC TIPEIIapaTH.
Opranuzanus reHoma 3yKapuoT
I'enomHOE perakTUpOBaHUE.

Tembl OcHoBHoOe coepxaHue JIesATeILHOCTD
HIKOJbLHHUKOB
Tema 1. OcHOBHBIE BEXM Ppa3BUTHL [pakTrueckas padbora
MouieRyasipHast MOJIEKYJIAPHOU OHOJIOTHH. «Bpinenenne JJHK u3
ouoJtorus (20 4) HyxenHoBbIE KUCTOTHI. OaHaHa.
OcCHOBHBIE IPUHITUITBI CTPOCHHS. INpakTHyeckas paboTa
Matpuunsie cuHTe3bl. Pernukanus «Mogens JTHK-
— OCHOBA KJIETOYHOTI'O JICJICHUSI. OpHTaMm»

[IpakTuueckas pabota
«Omnpenenenue KayecTBa
npenaparos /JHK ¢
MOMOIIbIO
CHEKTPOPOTOMETPUI
(mpu HaTMYUHU
000opyI0BaHUs).
[IpakTuueckas pabota
«PemnukaTuBHAas MalInHa
(urpa- nemMoHcCTpaus)».
[IpakTuueckas pabota
«I1P (Mmonens
amMIunUKaIus Ha
Oymare)».
[IpakTuueckas pabota
«Cwuia mpoMoTOpa.
[IpakTuueckas pabora
«Pemenne 3amad  Ha
T€HETHYECKHUI KOZ.
Tpancasauus».
[IpakTuueckas padota
«@DoguHr  OEJIKOBY.
Hccnenosarensckas
paborta
«Pacnpoctpanenue
AHTHOMOTHKOPE3UCTEHTHBIX
OaKTepHin».
[IpakTuueckas pabota




«Pabora B 0OBpeMEHHBIX
FeHETHYECKHX 0a3ax
nanHbIx. [IpoBenenue In
silico aHanu3a
MOCIEI0BAaTEIIbHOCTEH
TCHOBY.

Tema 2.
MouJiekyisipHble
OCHOBBI TeHETHKH
(20 u)

IIpenmer reneruxu. Kpartkas
HCTOpUS pa3BUTHSI IIPEICTABICHUS
0 HACIEACTBEHHOCTH.

OT reHa K npusHaKky: Kak
packpacutb Kota. YTo Takoe
npusHak? [1yts oT rena o
npu3Haka. Myranuu. Asienu.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHbBIE
aJuIenu.

['ensl cTpoAT Opranusm.
BxiroueHune 1 BBIKIIIOUEHHE
6osb110r0 Habopa renoB. Kak
KJIETKA IOHUMAIOT, KaKHE FeHbI
JOJDKHBI paboTaTh.

JluckperHoe Hacie0BaHue
MIPU3HAKOB. 3aKOHBI MeHens:
OJIUH T'€H - OAMH Npu3Hak. Cxema
CKpelIuBaHusi. 3aKOH
eAnHOo00pa3us THOpHI0B IEPBOTO
MIOKOJIEHUS. 3aKOH PaCIIEIIIICHUS
IIPU3HAKa BO BTOPOM IOKOJIEHHH.
3akoHbI MeHels: HECKOJIBKO
T€HOB - HECKOJIBKO IMPU3HAKOB.
JluruOpuHOE CKpeIMBaHue.
He3zaBucumoe pacxoxneHne
xpomocoM. CLemieHHOoe
HacJleJ0BaHUe.

BzaumopeiicTBre TeHOB.
AneNnbHOE U HealIeIbHOE.
Onpenenenune nona. [Tonoseie
XpoMocoMbl. CaMIIbl U CaMKH.
Bnusinue ¢pakTopoB OKpysKaromien
cpenpl. XpoMOCOMHOE
onpexaenenue nona. [lomoseie
xpomocoMmsl. [Ipobnema
JOTIOJTHUTENBHON X-XPOMOCOMBI Y
KeHIIUH. Tpex1BeTHbIE KOUIKH.

PosnieBas urpa
«Annenn.
HccaenoBaTeabckuil
MpoeKkT MyTareHHbIe
(hakTopHI.

Ponesas urpa «Cyanb6a
KJIeTKU». I eHbI-
MepeKIII0YaTeNu.
[IpakTrueckoe 3aqanue
«ANTOPUTMBI 1JI51
KJICTOK.
[IpakTueckoe 3ananue
«Enunoobpasue
MIEPBOTO TTOKOJICHUSI.
[IpakTueckoe 3ananue
«PacmierieHnue Bo
BTOPOM ITOKOJICHUM.
HccnenoBaTensckuii
MPOEKT «3aKoHsI [
Meunnens B
SKCHEPUMEHTE.
[IpakTrueckoe 3ananue
«Pemrerka IleHHeTa.
[IpakTrueckoe 3ananue
«Hacnenosanwue,
CILICTIJICHHOE C IIOJIOMY.
[IpakTrueckoe 3aHsTHE
«B3anMmonencTBusS
TeHOB (MOJEIUPOBaHKE
CHHTE3a U TPaHCIIOpTa
IMUTMEHTA B KIIETKY)».




Tema 3.
MouJgexyasip
HbI€ OCHOBBI
ceqexun(28

)

['ensl B monmynsiusix: BEIMKOE PaBHOBECHE.
[Tonynsinusi. YacTOThIBCTpEUaEMOCTH IPU3HAKA U
aiens. YpasHenue Xapau- BaiinGepra.
[Tonynauuy MEHSIOTCS: YACIEHHOCTh, MUTPALIUS
U BBIOOp Cympyra.

@DakTOpBl, KOTOPHIE BEIBOAAT MOILYJISLUIO U3
paBHOBecust Xapau-BaitnOepra. UucieHHOCTh
nonyisuuu. Ponesas urpa

«Oddexr ocuoparemst». Jlpeitd reHOB.
Mytauun.  HecnydailHoe — CKpelMBaHME.
N3omsus.

[Tomynsiuy MEHSIOTCS: €CTECTBEHHBIN 0TOOD.
MexaHu3MACHCTBUS €CTECTBEHHOTO 0TOOpA.
JBmxymmii oTo0p.

MonudukaronHas U3MEHIHUBOCTb.
Craructuueckre 0COOEHHOCTH MOIU(DUKAIIMOHHON
u3MeHuuBocTU. HaciienoBaHnne KoamuecTBEHHBIX
MIPU3HAKOB.

KonuuectBennsie npusHaku. CpenoBas
M3MEHYUBOCTH npu3Haka. KoapdunueHt
HacllelyeMOCTH npu3Haka. OTBeTHa 0TOOD.
[Touck reHoB KOJIMYECTBEHHBIX TPU3HAKOB.
Onnonykieotuaubie BapuanTsl reHoB. JJHK-uur.
[TonHOreHOMHBIMAHAIN3 ACCOLUALINM.

«OwmbI» Hag reHoMoM. [ToctreHoMHas 3pa.
OO6patHas renetuka. «OMHKCHBIC»
uccienosanus. [Iporeom, MeTaboIoM.
JomecTukanus 1 LEHTPbl TEHETUYECKOTO
pazHooOpasus. [loucku pactenuii ¢

«XOPOLIMMMI» MPU3HAKAMU JJIs yesnoBeka. LleHTpsl
TeHETUYECKOTo pasHooOpa3us. Hukomnait
HNBanoBnuBaBunos. Cenexuus.
KombOuHanmonHas 1 rubpuHasceneKimsl.
I'eTepo3suc.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTh
Oynymee. Kak mpaBUIbHO XpaHUTh TEHBI.
Komnneknuu reHeTHYecKux pecypcoB pacTeHUM.
[TpakTUKyM W/UITU UCCIIE0OBATEIbCKUN TTPOEKT:
MeTto/1bl KYyJIbTUBUPOBAHUS 1N VItro uist
COXpaHEHHUs TEHETUYECKUX PECYPCOB PACTEHUM U
JUIsl yCKOPEHHOM ceneknuu [ eHeTHndecKkre 1eHTPI
B Hallleil cTpane. | 1e 3aHUMaroTCs TEHETUKON U
TEHOMHUKOM ISl HYK/T

CEJILCKOT'0 XO35AMCTBA.

[IpakTrueckoe 3aganue
«YacToTh! amenei,
TE€HOTHUIIOB U
(EHOTHUTIOBY.
HccnenoBarenbckuit
MPOEKT «AHAIN3
TE€HETUYECKON CTPYKTYPBI
NOMyJNSIIUKI(HA OCHOBE
3aKOHa Xapau-
Baitasepra)y.

Ponesas urpa «9ddext
OYTBUTIOUHOTO TOPIIBILIKAY.
PosnieBas urpa
«EcTecTBeHHbIN

oTOOpPY.
HccnenoBarenbeckue
paboThI
«MonudukarmoHHAas
M3MEHYMBOCTh PACTEHUM
B TIpeJIeTIaXxBaIlIero
MECTa KUTEIbCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBI».
[IpakTrueckoe 3aanue
«I"oMonoruueckue psabl
HACJIEICTBEHHOMN
U3MEHYHBOCTH.




