MYHUIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA30BATEJIBHOE
YYPEXJIEHUE — CPEJJHSS OBIIEOBPA3OBATEJIBHAS HIKOJIA Nel65

[IpunoxxeHue kK OCHOBHOM 00pa30BaTEIbHON MPOrpaMme
OCHOBHOTI'0 0011IeEr0 00pa30BaHus

PABOYAA ITPOI'PAMMA
Kypca BHEYPOUHOU AEATEIbHOCTH

«AT'POLIKOJIA.

[TPOEKTHO-UCCIIEJOBATEJIbCKA
HNEATEJIbBHOCTDb»

(ocHOBHOE 00111€€ 00pa30BaAHMUE)



2023



COILEPKAHHUE

IosicHuTe/IbHAS 32N CKA

AKTyaJabHOCTh M Ha3HAYEHHE MPOTPaMMBbI

BapuanTsl peanu3zaiuu nporpaMmmbl U GOpMBbI IPOBEICHUS 3aHATUI
B3anmocBs3p ¢ mporpaMMor BOCIIMTaHUS

Oco0eHHOCTH pabOTHI Mearora Mo nNporpaMme

Coaep:xanue Kypca BHEYPOUYHOM AeATeJIbHOCTH

Monynb «Kak >KMBOTHBIE M PACTEHUS IPUCIOCAOIUBAIOTCS (IBOJIOLIMOHHAS SKOJIOTHUS)
5-6 knaccel (34 gaca)

Monynbs «OCHOBBI pacTEHHEBOICTBAY 7-8 Kitacchl (68 yacoB)

Mopyne «bruorexnonorun» 7-8 knaccel (68 4acoB)

Monyns «MonekynsipHble OCHOBBI (PU3HOJ0THH U (papMakosorum» 9 kmacc (68 yacon)
Monynbs «MonekyJpHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacoB)

Il1anupyemsie pe3y/ibTaTbl 0CBOCHHUS KypPca BHCYPOUYHOH AeATEIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHbIe pe3yJIbTaThI

IIpeamMeTHbIE pe3yabTaThI

TemaTnuyeckoe JIAHMPOBaHHE

Monynb «Kak >KMBOTHBIE M pACTEHUS TPUCTIOCAOTUBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS)
5-6 knaccel (34 gaca)

Monynb «OCHOBBI paCTEHHEBOICTBa» 7-8 Kitacchl (68 4yacoB)

Mopyne «buotexnonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonekynspHbie OCHOBBI (H3HOJI0THU U (hapMakojorumny» 9 kiace (68 gacoB)
Monynbs «MonekynsapHbIe OCHOBBI celeKIum» 9 kiacc (68 yacon)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauYeHHWe mnporpammbl. [Iporpamma pa3paborana B
COOTBETCTBUM C TpeOoBaHusiMU DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO o00miero oO0pa3oBaHuUsi, OPHEHTHpPOBAHA Ha oOecleueHue
UHAUBUIYAbHBIX MOTPEOHOCTEH OOy4alolMXCs M HampaBieHAa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eToM BBIOOpa yYaCTHHKAMHM OOpa30BaTEIbHBIX OTHOIIEHUH KypCOB BHEYPOUHOMU
AESITENFHOCTH. DTO MO3BOJISIET 00ECTIEUNTh €AUHCTBO 00s3aTeNnbHbIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE WIKOJBHOIO OOpa30BaHUs: HE TOJIBKO HA YPOKE, HO U 3a €ro
peAeIamu.

AKTyaJqbHOCTh  peaju3allid JaHHOW  TporpaMmbl  OOyCJIOBIIEHa  caMoi
0COOEHHOCTBIO MMPOEKTHO-UCCIIE0BATENBCKOMN ACITEIBHOCTU. DTA IEATEIBHOCTD JIEKUT
B OCHOBE ITO3HABATEIILHOTO MHTEpeca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS TIIIaHUPOBATH
J00bIe IEUCTBUS U BAXKHBIM YCIIOBHEM YCIICIIHON peain3aluuu uaei. JIrooble naMeHeHus
COBPEMEHHOr0 O0OIleCTBa CBSI3aHbl C NPOEKTaMU M HCCIEJAOBAHMSIMU — B HayKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba’KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OOydYarolerocs: sBiseTcs (pOpMHpPOBAHME OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIE0BATEIBCKOMN NEATEIIbHOCTH.

[IporpamMmoii npeaycMoTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOIO
YpPOBHS 3HAHMH, a TaKXe MW MPAKTHUYECKOro OmbiTa padoTel ¢ 1abOpaTOpPHBIM
000OpyI0OBaHUEM, OBJIAJICHUE NPHUEMaMH HCCIIEIOBATEIbCKON N1€ATeIbHOCTH. MeToabl
OpraHu3alid  00pa30BaTENbHOW W HAYYHO-UCCIEIOBATEIbCKOM  AESATENbHOCTU
OpeaycMaTpuBaloT (OpMUPOBaHUE Yy OOYyYaroIIMXCS HECTaHJAPTHOTO TBOPUYECKOIO
MBIIIJIEHUS, CBOOO I CAMOBBIPAKEHUSI M UHIMBUIYATbHOCTU CYKICHHM.

Jis monmHOro ydera mHOTpeOHOCTEM ydaluxcs B MporpaMMme HCIONb3yeTcs
I GepeHIUPOBaHHBIA  MMOAXO0J, YTO CTUMYJIHMPYET YdYalllerocs K YBEIHMUEHHUIO
MOTPEOHOCTH B MHAUBUAYAJIbHOMN, HHTEIJIEKTYaIbHOW U MTO3HABATENILHON A TENbHOCTH
Y pa3BUTHUIO HAYYHO-HUCCIIEA0BATENbCKUX HAaBBIKOB. [IporpamMma cranet BocTpeOOBaHHOM
B TEPBYIO OYEpENb IIKOJIbHUKAMH, KOTOPbIE MMEKT CTOMKUM HHTEPEC U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA,
€CTECTBEHHBIM HAYKaM M TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe yqyaiuecs NposiBISAIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTM 3HaHW, HAYYHOM HAMpaBIEHUU WIK NpodhecCHOHATHLHOM
nesTeabHOCTH. TakuMmM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME [O3HABATEIBLHOU H
npodeccuoHanbHON COCTABISIONIEH JTUYHOCTH, TIOMOTAET ydaluleMycsl B ONpeesieHun
OyIy1ero >KM3HEHHOT0 MyTH U B MPO(eCCHOHATBLHOM BHIOOPE MOCTIE OKOHYAHUS IIKOJIBI.
[TogoGHOTrO pojia 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSIHHOE JKEJTaHUE IKOJIbHUKA
K MO3HAHUIO HOBOTO, PACUIMPEHUIO U YTIyOJIEHUIO COOTBETCTBYIOIIMX 3HAHUH, U



[OJyYEHUIO HOBBIX B TOM YMCJIE MNPAKTUYECKUX HABBIKOB, a TaKX€ MOTUBHUPYET
ydarierocsi Ha mpo(opHueHTaluIo.

[IporpamMmMa HalejgeHa Ha TMOMOINb PEOCHKY B OCBOCHHH OCHOB OpTaHM3AllUUd U
OCYIIECTBIIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEILCKON IEATEIBHOCTH, a TAK)XKE B
OpUOOpETEHUH  HEOOXOIMMOTO  OmbITa Juid  paOOoThl HaJd  WMHAUBUAYAIbHBIM
UCCIIEJOBaHUEM MM IpoeKToM. [IporpaMMa momoskeT MmKOJbHUKY B 0OoJiee TiyOOKOM
M3yYEHUU MHTEPECYIOIIEH €ro 00JIaCTU €CTECTBEHHBIX HAyK, a TaKXkKe B IPUOOPETEHUN
BaXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJUMBIX JUIsl MPOAYKTHUBHOW COLMAIM3ALMUA U
(GopMUPOBaHUSA TPAXKITAHCKON TOZUITIH:

— HaBBbIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTYaJbHBIX HCCIEAOBATEIbCKUX WIIN
INPAaKTUYECKUX 3a/ady, BKIIOYAIOLIET0 B ce0sl yMEHHME BUAECTh U aHAIU3UPOBATh
npoOsieMbl, HYXAAIOIIWECS B pEIICHWH, YMEHHE JEeTallbHO MpopaldareiBaTh U
peann30BbIBaTh CIOCOOBI paOOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEJIBHO KOHTPOJIMPOBATH CBOE IIPOJBIKEHHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJAEH, OOJEUEeHUs HX B
yIIOOHYIO AJis paclpocTpaHeHus Gopmy;

— - HaBBIKA YBAKUTEIBHOTO OTHOLUEHUS K Yy>KHM B3TJI1aM U UAESIM, 0OPMIIECHHBIM
B paloTax JApyrux JoJed, APYruX aBTOPOB — BIAJENbLIEB HMHTEIUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MyOJMYHOIO  BBICTYIUIGHMS  Hepel  OOJibIION  ayAuTOpHUEH,
apryMEHTUPOBAaHUS WU OTCTaWBaHUS CBOEW TOYKH 3pPEHHUSA, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIIEHUS IPYTUX B CBOEU MPABOTE, MPOIABUKEHUS CBOUX
e,

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU IPOrpaMMaMH,
J1a00paTOpHBIM  000pYy/JOBaHUEM, TEXHHMUYECKHUMH YCTPONCTBaMH, OMOJIMOTEUYHBIMU
(oHITaMU W HWHBIMH pecypcaMHu, C KOTOPbIMH MOXET OBbITh CBSi3aHa IPOEKTHO-
MCCJIEI0BATENbCKAs IESITEIbHOCTD IMIKOJIbHHKA.

Kpome Toro, pabora IIKOJbHUMKA HaJ MNPOEKTOM WM HCCIEeJOBaHUEM OyjaeT
CIOCOOCTBOBATH U PA3BUTHUIO €T0 a/IEKBATHON CaMOOLIEHKH.

BapuanTsl peanusauuu nporpaMmmbl 4 GopMbl POBEACHUS 3aHATHIA.

JlanHasi mporpaMMa paccyMTaHa Ha pabOTy CO UIKOJbHHUKaMH 5-9 KIIaccoB.
[lenarory Ba’kHee aKLIEHTUPOBATh CBO€ BHUMAHHME HE CTOJBKO HAa KaueCTBE Pe3yJibTara
POEKTa WM UCCIIEI0OBAHMUS, CKOJIBKO Ha TOM, YTOOBI yYalllMiCs MOTy4yai 3HaHUsI B TOM
YHCJI€ U Yepe3 BHIIOJIHEHHUE MPAKTUUECKOT0 3aJjaHusl, ieiajl BEIBOJIBI U YMO3aKIIOUEHUS
Ha OCHOBAHMM CBOErO HCCIEJOBaHUS, YYWICS CpPaBHUBAaTh €ro pe3yJbTaTbl C
TEOPETUUECKUM MaTEpUaJIOM U HCCIEAOBAHUSAMU APYTUX IIKOIBHUKOB. TakuM o6pazom,
IIKOJIbBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEA0BATEIBCKON N€ATEILHOCTH U PUOOPETET
HaBbIK KDUTHYECKOTO OTHOLIECHHSI K MaTEpHAITy.



[Iporpamma pa3buTa Ha MOJYJIHM, KOTOpbIe MOTYT OBITh HCIIOJB30BaHbI JIHOO
4acTU4HO, JiMO0 monHocThio. Tak wmoaynb «Kak KMBOTHBIE U pacTeHHS
MPUCIIOCAOTUBAIOTCS (IBOJIFOLIMOHHAS 3KOJIOTHA) MPEAIonaraeTcs A U3y4eHus B 5
i 6 kiacce B TedeHue opHoro roxa (34 yaca B rox). Moaymun «OCHOBBI
pacTteHueBoACTBa» M «buorexHomorus» paccuutaHbl Ha 68 4YacoB WU MOIYT OBITh
peann3oBaHbl B TeUeHUH 2-X JieT (1mo 34 yaca B roj) wiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTopoMm cnydae BO3MOXKHO MpoxoxiaeHHe o0oux wMoxayieill («OCHOBBI
pacTeHueBoACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 uim 8 kiacce). AHaJIOTUYHO
Moaynu «MoJekynsipHble OCHOBBI (PU3HOJIOTUHN U (hapMaKoJIoTun» U «MOJeKyIsipHbIe
OCHOBBI CEJIEKIINN» PACCUYUTAHBI HA 68 YaCOB M MOTYT OBITh PEAIM30BAHBI B TCUCHUH 2-
x Jsiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 yacos B roa). Bo BTopoM ciydae
BO3MOKHO IPOXOXKJeHHUEe o0oux Mopayien («MosjekyysipHble OCHOBBI CENEKIHH» B 8
kJacce, «MoeKyJIsspHbIe OCHOBBI (PM3HOJIOTHH U apMakoiIoruu» B 9 kiacce).

MOXHO pPEKOMEHAOBaTh HCMHOJb30BaTh MOAyIu «Kak >KMBOTHbIE U paCTEHUS
npucnocadiauBatoTcs», «OCHOBBI PacTEHUEBOACTBaAY, «MoOJEKYJIsIpHbIE OCHOBBI
CEJIEKIIMM» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeabHOTO uKia (5-9 knacc o 1 gacy B
HEJIENI0) IS KJIAcCOB arpoOMOTEXHOJIOrMYecKoil HarpaBieHHocTH. Monymu «Kak
KUBOTHBIC U PACTCHUS TMPHUCIOCAOIUBAIOTCA», «buorexHonorun» u «MonekyasipHbIe
OCHOBBI (hU3MOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEILHOTO
mukia (5-9 ximace mo 1 yacy B Hezdento) Uil KIacCOB OMOTEXHOJOTHYECKOTO HIIN
MEJIMIUHCKOTO HAIPABIICHUIA.

B3aunmocBsa3p ¢ nporpammoil Bocnutanusi. [Iporpamma kypca BHEYpOUHOU
NEeSATENbHOCTH pa3paboTaHa C Y4YE€TOM pPEKOMEHJAlUUi MPUMEPHON MpPOrpaMMbI
BOCIIUTAHUS, YYUTHIBAET MICUXOJIOTO-NIEAAarornyeckue 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTUKE COCIMHUTH OOYYAIONIIYIO U BOCIHUTATEIbHYIO
NEATENIbHOCTh Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO HAa MHTEJJIEKTYallbHOE, HO U Ha
HPAaBCTBEHHOE, COL[MAJIbHOE Pa3BUTHE PeOEHKA. DTO MPOSIBISAETCA:

— B NPUOPUTETE JIMYHOCTHBIX PE3YyJIbTATOB peaM3allMi MPOrpaMMbl BHEYPOUHOM
NEeSATEIbHOCTH, HAILIEIITUX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B TPUMEPHON MPOrpaMme
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII Ji OpraHu3aluu
MpOoQOPUEHTAITMOHHOW  JIEATETbHOCTH  IIKOJHLHUKOB, BOCHUTATEIHHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOUN MporpaMMe BOCIIUTAHUS;

— B HHTEPAKTUBHBIX (opMax 3aHITHUH A IIKOJbHHUKOB, OOECIICUMBAIOIINX
OOJIBIIYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TMEJaroroM M JpYrMMH JI€TbMU
JESITETLHOCTh U BO3MOYKHOCTh 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEMH,
KJIIIOYEBOE 3HAUYEHUE KOTOPHIX IS BOCHUTAHUSA IOJYEPKUBAETCA MPUMEPHOU
MIPOrpaMMOK BOCTIUTAHUS.



Oco0enHocT padoThl YyUUTeJIs MO MporpamMMme. 3ajadya yUuTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh Tpoliecc MNpodecCHOHATBHOM OpUEHTAllMK  IIKOJIbHHUKA,
packpbiBasg MOTEHIIMAN KaXKIOro Yepe3 BOBJICUECHHE B MHOTOOOPa3HYIO ACSTEIbHOCTD,
OpPraHMW30BaHHYIO B pa3HbIX (hopmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepeb ABISAETCA JIMYHOCTHOE Pa3BUTHE yUyallerocs. JINUHOCTHBIX pe3yJIbTaTOBYUYHUTEIb
MOXET JOCTUYb, YBJIEKash YYCHUKa COBMECTHOM © MHTEPECHOH UM 00OUM
NeSATEIbHOCThIO,  YCTaHAaBIMBAasE  BO  BpeMs  3aHATHA  J0OpOXKeIaTelbHYIO,
MOIJIEP>KUBAIOIIYI0 aTMOCGEPY, HACKIIAs 3aHATHS IIEHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema MpoBEACHUS 3aHATUI IO ITpOrpamMMe:

1. OOBsicHEHHE TEOPETUYECKOIO MaTepHraa 1o TEME.

2. IlogroToBka K 3KCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJAEHHUE OOBEKTOB JUIS
MPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MPaKTUYECKOrO 3aHATHS — OCHOBHAS 3a/1a4a OCBOCHUE METOI0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTH JETAM, KOTOPBIE 3aMHTEPECOBAINCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUI MpOeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOPbIE YYEHUK OyJeT uccleaoBaTh, COCTaBUTh IUJIaH
HKCIIEPUMEHTA.

5. IloM0Yb yYE€HHKY IPOAHAIN3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENIBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpOLIECCE 3allluThl MMM CBOMX pabOT B paMKax MIKOJBHON Hay4yHO-
IPAaKTHYECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH

Moayib «Kak :KMBOTHbIE U PACTEHUSA NMPUCTOCAOIUBAIOTCH» (IBOJTIOIMOHHASA
KoJiorus) 5-6 kiaaccel (34 yaca)

1. Mput uccneodyem scuevie 06vexkmot (6 uacos)

CBoiicTBa M CTPOEHHUE MKUBBIX OPraHU3MOB (CTpOe€HHE KIETKH). Bua, ocobb —
OpraHm3M Kak eAnHas cucrema. Anantammu (mpucrnocobnenus). [lonstue romeocTasa
AKUBOT0 opranuszma. CrocoOsl ero nojaiepKaHusl.

[lonsiTue BapuaTMBHOCTH Tmpu3Haka. MccnepoBarenbckue padoTel «Bcee nwm
(cunu1bl, 6€51Ku, 6epe3sl U T.]1.) OMHAKOBBIE? DOTOKBECTY.

Orpannuenus Mopdonoruyeckux ¢ (Qusnonoruueckux amgantanui. I[louemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJIBIIMMH, MAaJCHbKUMHU, BCESTHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUM M KUBOTHBIX HAIIETO
Kpasi».

2. Bnausanue okpyscarowieii cpeovt Ha dcuegvle opeanusmul (12 uacos)

@akTopbl OKpyXKarouieil cpeabl (abMoTHYecKre, OMOTUYECKUE, AaHTPOIIOTEHHBIE).
[Ipumepsl  abuoTmyeckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIEpPATypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temioy» (KyOUKHU JibJa B3BECUTH, MOJIOKUTH B YaIIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansitue «4YTo pacTBopserca B BoAe» (IKcnepuMeHT « Kuakuii
nom»). Ilpaktuueckoe 3anstue «/uddysus BemecTB B Boae (pacTBOpPbI)», «/IBrxeHue
pacTBopoB mo HBETKY». IlpakTthueckoe 3ansatue «Jleg mmaBaetr B Boue (aiicOepru,
3aMep3aHue BoA0EeMOB)». IIpakTuueckoe 3anstue «Jlen npu 3aMmep3aHuy paclIupsIeTCs
(pa3pymienue kaMHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHbIE =~ 3aKOHOMEPHOCTM  IPUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abnotnueckuMm (akrtopam. [IpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaXHOCThb M cBeT. [Ipaktuueckoe 3ansarue «Illyba» (kyOuku mbaa
3aBEpHYTh B pa3HbIii MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue «[ InrMeHTh (MOXKHO
pa3lenuTh Ha BaTMaHe KpacuTenu u3 (uomacrepoB». lIpaktuueckoe 3anarue «Kak
YKUBOTHBIE IJIABAIOT B BOJE» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue padoThl «BrnusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCJIOBUAX» (HA JOCTYITHOM
MaTtepuae).

3. B3zaumooeiicmeus xcugvlx op2anuzmos (4 uaca)

buotnueckue (akTopsI. 3aKOHOMEpPHOCTHU pa3BUTHUS MEXBUTOBBIX
B3aUMOOTHOIIeHUH. Ko3Bomonus (XUIIHUK-KEPTBA; MMAPA3UT-XO3AUH) IBOJIOLUS
ctpateruii noObiBanus nuniy. CornuanbHOCTh. Buabi-Bcenenipl. [lepedyeHs pacTeHui-
Bpenutenei. MccnenoBarenbckas padbora «HabmroaeHus 3a B3aMMOOTHOIICHUSIMU



YKUBOTHBIX MPHU JOOBIBAHUU MUIIU (KOPMYILKH JJIs ITULL, JIJIs1 TOPOJACKUX WIIA CEITbCKUX
KUBOTHBIX). BeO-xamepwi». HccnenoBarenbckas paborta «PacmpocTpaHeHuEe BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 yncuznu pacmenuii u xcueomuwvix? (6 uacos)

AnTponorenusie ¢paktopsl. [IpaBaa jau, 4T0 MepBOOBITHBIE JIFOIU )KUITU B TAPMOHUH
¢ npuponoi. OIoMalTHUBaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUW. 3a4eM cracaTh
BBIMUpAIOIME BUJIBI, KaK 3TO Aenarb. KyJIbTypHblE pacTeHHs M HUX JAUKUAE IMPEIKH.
[ToueMy BaskHO MX COXpaHATh. PazHOOOpa3ne KyJabTYpHBIX PACTEHHM U UX 3HAYCHHUE B
®KU3HU yeroBeka. KpacHas kaura Bamieid reppuropun. Oco0o oxpaHseMble TEPPUTOPHH,
3anoBenHuku Poccun u wmupa. [lpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
pacTeHul B BallleM PETUOHE.

UccnenoBarenbckas padota «BiusHue aHTpONOreHHBIX (DaKTOPOB Ha Pa3BUTHE
pacTeHuil B TOPOJI€/HACEIEHHOM IYHKTEM.

Okckypeust/mpaktuueckas padora «OOIIT B Bamem peruoHe — yHUKaJIbHBIC
0OBEKTBI IPUPOABD».

5. Dxonozuueckue nuwiu (6 uacos)

buocdepa — onna U3 BaxHeUux obosouek 3emiid. UTO Takoe «IKOJOTMYECKUE
HUIIW» U Kak OoHH (opmupyrorcs? dopmupoBaHue 3HAHUNH O OMOPA3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TMOBEIEHYECKMX  IMPUCHOCOOJIEHUH,  Moau(]UKaIMOHHAsA
M3MEHYMBOCTD (Ha 6a30BOM ypoBHe). PacTuTtenbHble coobmiecTBa u ux Tulbl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOILIECTB.

UccnepgoBarenbckue pabOThl «IKOJOTMUECKHE HHIIM BOKPYTI TeOS — ONMCAHHE
dbakTopoB OKpyXatomie cpeaw». HMccienoBarenbckue paboThl «DEHOJIOTHYECKHE
HaOJIOICHUS.

Moayab «OcHOBBI pacTeHHEeBOACTBA» 7-8 Kiacchl (68 yacoB)
1. Beeoenue 6 pacmenuegoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPAIIUBAHUS PACTECHUH.
Ucropus pazBuTus arpoxuMudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [1.A. Kocteruera, /[.H. [IpsaumankoBa
u jap.). [Ipaktuueckas padota «bouka JInbuxay.

2. Azpomexnuueckuii Ikcnepumenm (6 uacos)

[IpaBwia TOCTAaHOBKM arpol’kcrnepuMeHToB. [locTaHOBKA SKCIEPUMEHTOB C
pacTeHusiMU. BBIOOp TEMBI, COCTaBIECHUE TUIIOTE3bI, IEJIM W 3aJ1ad IKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTEHUM B KOHTpoJupyeMoun cpene. KoHTponu, NOBTOPHOCTH,
MpoBeJeHUE dKcriepuMenTa. [lnanupoBanue skcrepuMenta. OIeHKa pe3yibTaTOB
skcniepuMenTa. MccnenoBarensckas pabora «@PakTopbl, BIMSIOLIME HA MpOpacTaHHUe
ceMstH (pPOCT ITPOPOCTKOB)».

OcBoeHME TEXHOJOTUM KPYTJIOTOJUYHOTO BhIPAIIMBAHMS CalaTOB U MUKPO3EJICHH



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX YCIOBUSAX. COOp YCTaHOBKH JUIsl BbIpalllMBaHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 yacoe)

Bonma. PactBop. BreiTsikka. AHMOHBI, KaTHOHBI, JJEKTPONPOBOAHOCT, UM pH
pacTtBopa. Pojb XUMUYECKUX IIEMEHTOB B TUTaHUU pacTeHul. [lonyyeHne nuraTesbHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENIbHBIX pacTBOpOB. Pacuer
7103 yI0OpeHui AJi MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: opraHudeckue, MHUHEpaldbHble, MHUKpPOOUOJIOrHYecKrue. THUIIbI
nuTaHus pacteHuil. Bo3aymiHoe M MuHepalibHOE (KOpPHEBOE) MUTAaHHWE paCTEHUM.
TpaHcnOpT NHUTATENBHBIX BEIIECTB PACTCHUN: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
BaxxHeiimme kanuiiable, GocPopHbIE U a30THBIE yA0OpeHus, ux cBoicTBa. [IpocTeie n
cinoxHble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cMemmuBaHUS YI0OpEHUI
[TpakTnueckas pabora «[IlutaHue pacTeHuil: TEXHOJIOTUS IPUTOTOBJIECHUS TUTATEIBHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PAKTOPBI, BIMSIOLINE HA POCT
pacTeHMii: CBET, TyCTOTa MOCaJO0K, MuTaHue, cyocrpar. [Ipaktuyeckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID).

OcoOeHHOCTH MNHUTaHUS PACTEeHHH a30TOM. A30T W €ro 3HAYEHHE B KU3HU
pacteHuii. @OpMBI a30Ta U UX MPEBPALEHUE B IIOYBE.

Uctounuku dhochopa mis pactenus. 3Hauenue Gocopcoaepkanimx cCoeTUHEHUI
B KJeTke. Posib Makpospruueckux coeuHeHui ochopa B 3HEPreTHIECKOM OOMEHE.

Bnusnue kanmua Ha (Qu3MuUecKkue CBOMCTBa NPOTOIMJIA3Mbl, Ha (PEepMEHTHI
YIJIEBOJIOPOAHOrO OOMeHa, cuHTe3 OenkoB U Ap. Poib kanus B nmoaaep>XaHUud MOHHOTO
OanaHca B TKaHSIX, B POLIECCAX CAMOPETYJISLIUY.

PerynaropHas u cTpykTypooOpa3oBaTeiibHas poJib KalblMs. YyacTue B
00pa30BaHUU KIIETOYHOW CTEHKH, MOAAECPKAHUU CTPYKTYPbl MEMOpaH U PEryisiuus Ux
POHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xijopoduiia,
CXOJICTBO XJIOpOHIIJIa U TeMOrI00MHA KaK CBUAETEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3alMH KJIETKH,
y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMSIX.

MukposnemenTtsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUIEHUS! MUKPOJJIEMEHTOB B pacTeHusi. CHHEprusm u
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas nuarHocTMka W METOABI WIACHTHU(UKAIIMM HEA0CTaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKAY.

UccnenoBarenbckas padbota «OneHka COCTOSHHSI KOMHATHBIX PACTEHUM, pacTEHUMN
Ha LIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYUH MATOJOTMYECKUX COCTOSIHUM (TIpH



HaJIMYUHN )».
UccnenoBarenbckas padora «OueHka BIMSHHUS Pa3IUYHbIX 3JIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3TUYHBIX IOJKOPMOK)».

4. Pecynamoput pocma pacmenuil. 3awguma pacmenuit (4 uaca)

[Tonsitue o perynsatopax pocta pacteHud. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbBI, THOOCPEIUTHHBI, IUTOKWHUHBI). IHTHOUTOPHI pocTa pacTeHuid: 1. mpupoaHbIC
(abcum3oBasi KUCIOTa W HEKOTOpHIe (DEHOJIBHBIC BelIecTBa (MKyMapoBas, KOpUYHAs,
CAIMIIMIIOBAs K-ThlI), 2. CHUHTETHYECKHE (MOpPGAKTHHBI, peTapAaHThl, Ae(POTUAHTHI,
JCCUKAHTBI, repOuruapl). OUTOMOHHUTOPHUHT ¥ OICHKAa COCTOSHHUS PacTEHHI.
CoBpeMeHHbIe cniocoObl MoHUTOpUHra. [IpakTudeckas pabora «PUTOMOHUTOPUHT U
OIIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHBIE CTIOCOOBI MOHUTOPUHTA.

UccnenoBarenbckas pabota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBUAX ) PA3IMYHBIX PACTCHUI.

3amura pacTeHUN OT BpeAuTeNiel: OCHOBBI OnomMeroza. [IpakTuyeckas pabora
«VHCEeKTapuu: paBWIa U YCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueeHHasn Kyiabmypol, UX NPUMEHEHUE 6 bIPAUUEAHUL
pacmenuii. Qu3zuonozusn pacmenuii (8 uacos)

BonHas, necuyanass ¥ MOYBEHHas KyJbTYpbl, UX MPUMEHEHUE B BbIPAIIMBAHHUU
pactenuii. [IpoBenenue Bobl B KopHe U cTebisie pactenuit. [Ipaktuueckas padora
«KopHeBoe naBiieHue.

Boaublii pexuM pacTeHHil: CTpoeHuE€ YCThHUIL: (DaKTOphl, BIMAIONIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYISLNNA HCTIAPEHUS BJIard PACTEHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUL METOAOM CIIEIIKAY.

UccnenoBarenbckue paboTel: «BiusiHue yClOBUN COJAEpKaHUS DPACTCHHM Ha
KOJINYECTBO YCTHHUID.

doTocuHTe3 — YHUKaJIBHBIN TIpoliecc pacTeHui. TemHOBasi U cBeToOBasi (hasbl
¢doTocuHTe3a. 3HaueHne (POTOCUHTE3a AJIA KUBBIX OopraHn3moB. [IpakTuueckas padota
«DyHKIIMOHAJBbHAST ~ UArHOCTMKA PpPACTEHUHM MO AKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBarenbckas pabora «Omnpenenenue xjopodpuwmia A wu b, oneHka
(GOTOCUHTETUYECKOW aKTUBHOCTH PACTEHUHN U (JaKTOPOB, BIUSIONINX HA HEE.

@akTOphl pocTa paCTeHUM: BO3AYX M a’pauus. [loa3eMHOe ApIXaHUE pACTEHUNA:
COCTaB TIOYBEHHOTO BO3Ayxa, Ta3000MeH. [‘a3o00MeH 1ipu OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTCHHII.
[IpakTuyeckas pabota «/[pIxaHue pacTeHuii: OlleHKa HHTEHCUBHOCTH JIbIXaHUS PACTCHUM
Y TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusiHue cmoco0a BblpaluBaHus (cocTaBa
MUATATEJIbHOW CMECHU, CXEMbI BHECEHHUSI) HA POCT U PA3BUTHS PA3IUYHBIX PACTCHUI.



6. Kyremypuwvie pacmenus. Cospemennvie acnexkmul ceaexyuu (20 uacos)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBs3b pa3BUTHS LHUBHIA3ALUU
YEJI0BEKa M oJoMaliHuBaHus pacteHuid. Jlomectukanuda. [uckyccus «/lomectukanus,
BCE JIM pACTEHUS U IKUBOTHBIE, KOTOpPBIE MKUBYT PSIOOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JI CYATATh TapaKaHa OJIOMAIIHEHHBIM KHBOTHBIM 7

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [lpakTtnueckas pabora «MoaudukanmroHHAS
M3MEHYHMBOCTD (JTUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbIM HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiiennoBeie kuciotsl. JIokanu3anus Tr€HETHYECKOTO Marepuana B KieTke. Jlenenue
kietok. Permmnkanus JIHK. OcHoBHas qormMa MoniekyisspHoi ouosnoruu. Tpanckpumims.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wim KoHCTpykTope)». [lpaktuueckas pabora «Mytanusa Ha OyTtepOpone
(/00011 00BEKT U3 Mpeablaylied padoThl, Ile€ U3MEHEHUE HWHCTPYKLIMU HPHUBENET K
M3MEHEHHUIO BHEITHETO BHU1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TEHETUYeCKoe pa3zHooOpazue. Uto Takoe
reHO0aHk? 3ayeM COXpaHiITh N€HETUYECKHUE pecypchl pacTeHHil? OCHOBHBIE CHOCOOBI
COXPAHEHHUsI TEHETUYECKUX PECYPCOB pacTeHMH (eX situ U in situ).

3nauenne pabor H.U. BaBunoBa. 3akoH romMonorudeckux psiioB. LleHTpsI
IIPOUCXOXKICHUS KylnbTypHbIX pactennid H.M. BasunoBa m IL.M. JKykosckoro.
[Ipaktrueckas pabdorta o rpynnam «OTKy/1a Ha HallMX CTOJIAaX (PYKThI/OBOLIU/3IIAKI.

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamzanus. Popmsl oTOopa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIMU: YIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHUECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte mmu xu3Hbp B mpoOupke? bBHOTEXHONOTUS KyJIBTYpHBIX pAaCTEHUH.
UccnenoBarenbckass pabota «BblpammBanue pacTteHUd B NpoOHpKe»  (MOMKHO
BOCIIOJIb30BATbCS  PE3yJIbTATAMU MPEABIAYIIUX HOKCIEPUMEHTOB II0 COCTABJICHUIO
NUTATEJIbHBIX PACTBOPOB JJII PACTECHHIN).

Kak  yenoBexk  MoxeT  moauduimpoBatb  pacteHua?  'eHeTmueckoe
penaktupoBanue. COBpEMEHHBIE  IMOAXOAbl WU JOCTHXKEHUS  T€HETHYECKOIO
penaktupoBaHusi  pactenuil. IIpakTtuueckas pabota  «I'€HOMHBICE  HOXKHHUIIBI
(monenupoBanue padotsl cuctembl CRISP-Cas).

7. Pacmumenshnasn npooykuus. (8 uacos)
Hanzemnsie u moa3zeMubie opranbl pacteHuid. [lober u BUIOM3MEHEHHBIN mo0er
pactenuii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[TonsatTue o KkadecTBe TMPOAYKTOB muTaHus. [IpoOiemMbl KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTAaBKU U CPEIICTBA



COXpaHEeHHs TPOAYKTOB muTaHus. llpaktmueckas pabora «lIpenenbHO AOMyCTHMBIE
koHreHTparuu (I1J1K) m MeTonbl KOHTpOJsi 0€30MacHOCTH PACTUTEIBHBIX MPOTYKTOB
MUTaAHUS.

Muxkpo3seneHb: oJIe3HOCTh U TexHosorus. MccnenoBatensckas pabota «OreHka
KauecTBa BBIPAILICHHOW MUKPO3€JIEHW» (JINOO CBOSI, TMOO M3 Mara3uHa).

XUMUYECKHUH aHau3 IPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpus. Xpomatorpadus. [Ipakrnyaeckas padota «MeTOIbI OIICHKH KauyecTBa
pPacTUTENbHOW NPOAYKIMH: XpaHEHWE M COXPAHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JTOCTYITHOMY 00OPYIOBAHHIO).

Uccnenosarenbckas padora «OnpeneneHue ButamuHa C METOJIOM OOpaTHOTO
TUTPOBAHUS B IUIO/IaX HA PA3HOM CPOKe (CIIoco0e) XpaHSHHS.

Moayab «buorexHosiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OHMOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OMOTEXHOJOIMH, B YEM HUX
NPEUMYILECTBO NEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTUU:
IIPOMBIIICHHbIE MUKPOOPTAHU3MbI, KIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
onokaranm3atopsl. [Ipaktudeckas pabora «I[Ipumepbl mpuMeHEHUsT OHOIOTHYECKHX
00BEKTOB B TBOCH >KU3HI.

Chipbe [uis OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYeCKOW LEeHHOCTU. OCHOBHBIE
UCTOYHUKHM yIiepoaa, a3oTa, Qocdopa, MHKpodaeMeHTOB. MccienoBaHue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIFOUAs BOMPOCHI €ro MpeBapuTeIbHOM 00paboTKu), pazpaboTka
HOBBIX THUTATENBHBIX CpPEl, B TOM YHUCJIE BKIIOYAIONINX OWOCTUMYJSTOPHI W JAPYTHE
AJIEMEHTHI YIIPABJICHHUS U ONITUMHU3AIINN TTPOIIECCOB OMOCHHTE3a. MEeTOIbl ONTUMHU3AIINU
MUTATENBHBIX CPE/I.

2. Mukpoobuonocusn (12 yacoe)

[lonoxxeHne NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro mwupa. CrpoeHue
OakrepuanbHOn KieTku. Knaccudukamus 6akrepuii. Mopdomorus 6akrepuii. [Ipoctbie
U CJOXHBIE METOJAbl OKpamuBaHus OaxkTepuil. dusnonorus OakTepuil: NHTaHHE,
IBIXaHHE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpeMO(pUIHLHOCTS,
0COOEHHOCTH cTpoeHMs KieTkH). JlabopaTopHas pabora «DuxkcupoBaHHble MpenapaThl
Oaktepuii. OmpeneneHue (GOpMBI TPEIIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCIIOJIb3YsI MPOCTOM MeTona okpacku» Jlaboparopnas paborta «OmnpeneneHue Tuia
KJIETOYHOW CTEHKH METOOM OKparuBanus 1o ['pamy» (mpu HaTU4IuK PEaKTHBOB).

MosnouyHokucioe u crnupToBoe OpoxeHue. DoToTpodHBIE U XEeMOTpO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue — Mmpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCTOHEHIIMaIbHAsE ~ MOJienb  pocTa. KuHeTnka rtHOENHM  MUKpPOOPTaHHW3MOB.
JIaGopartopHas pabota «IIpurotoBneHue MpUKU3HEHHBIX MPETAPATOB MOJTOYHOKHUCIIBIX
OakTepuin.



[Tatorennsie 6akTepun. YymHas najnoyka v yepHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
Tyoepkyie3. Mcrtopus 60pb0bI ¢ 6akTepuaibHbIMU HHpeKIusIMU. JlabopatopHas padota
«IloceB cmbIBa ¢ pyk Ha vamku lletpw». JlabopaTopHas padora «Bwiaenenue uucTon
KylnbTypbl Oaktepuil. Meton pasBeneHuil. MeToN  HMCTOIIAIOIIETO  IITPHXaA».
JlabopatopHass pabotra «Mopdonoruueckas XapaKTepUCTUKA BBIJACICHHONW YHCTOM
KyJbTYPBI: XapaKTepUCTUKA KOJIOHUH, (popmMa OaKTEpHil, TUTT KJIETOUHON CTEHKUY.

BoiiHa 6€CKOHEUYHOCTH: aHTHOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MEXKJIETOUHasT KOMMYyHHUKalus Oakrepuil. YyBCTBO KBOpyMma.
JlaboparopHass pabora «CpaBHEHME pOCTa MHKPOOPraHM3MOB Ha 4Yalike 0e3 u ¢
nobaBieHust aHTHOMOTHKOBY MccnmenoBarenbckas pabora «llonck MUKPOOpPraHU3MOB
00JagaroIMX aHTarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenune Oaktepuil uenoBekoM. KuHeTnueckoe omnucaHue OWOCHUHTE3A
OPOAYKTOB MHUKpPOOpraHu3MaMH. bakrepuu, KOTOppIE MOIYT paszjararbh IIJJACTHK.
Uccnenosatenbckas padoTa «BblaeneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIEA0BaHUE X
AKTHUBHOCTH.

Mukpoopranu3mMsl B arpoOHOTEXHOIOTUHU. ICKyCCTBEHHBIE aCCOLIMALIMM PACTEHUI
¢ mukpoopranuzMamu. Mccnenosarenbckas padora «BbiaeneHue 0akTepuil MoJIe3HBIX
JUISL PACTEHUID.

3. dykapuomuueckue opzanuzmvl 6 OuomexHoo0zuu (njaecHesvie 2puobsl,
opoxcacu, 6ooopocau) (12 wacos)

[1necHeBbIe rpUOBI MPOAYLIEHTHI OMOIOTUYECKH aKTUBHBIX BEIIECTB.

OO6miast xapakTepucTUKa IPOXOKEeW caxapoMuileToB. McTopusi ucnosnb3oBaHUs
JPOXOKEH B TPAAUIIMOHHOW OMOTEXHOJOTHH. TEeXHOJIOTUM BUHOJICTUS U XJI€OO0MeUeHUs,
CIIeMAIU3UPOBAHHBIC pachl Apoxcked. Merabonu3M poxokeil. Peakius cnupToBOro
opoxenusi. Jlabopatopnas pabora «llogcuer kimeTok nposxokeir B kamepe [opseBay.
JlabopatopHas pabota «OOHapyXeHHE MPOTYKTOB CIHHUPTOBOTO OPOKEHHUS: ITHUIOBOTO
CUpTa M YIJIEKUCIOro rasa». [lolydeHue BTOPUYHBIX METAOOJIUTOB B JPOXKKAX.
JIpoxoKu Kak MpoAylieHThl OuoTOIUINB. [TomyueHue neneBbiXx 0EIKOB B IPOAKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y JAPOXKIKEU, 3HAUCHUE
U3Y4YEHUs] MUTO3a W ILMUTOKWHE3a [JIi ONTUMM3ALMHU TPOIECCOB KYJIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TOHUMAHUS PUYMH MATOTEHHOCTH JAPOXKKEH U TpUOOB, MOMCKa
MuiieHed (QyHTUIUAOB ¥ pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IpENapaToB.
JlaboparopHass pabGora «HaOmromeHne  pa3sMHOMXKEHHUS  JPOXIKEBBIX  KIICTOKY.
[Ipaktuueckas pabora «llomydenne TBopora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrtepuit». Ilpaktuueckas pabora «OCHOBHBIE BUIBI KBaca U WX XapPaKTEPUCTHKA»
«JIpox:Ku U MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSIEMbIe Ui MPOU3BOJICTBA KBacay.
[IpakTudeckas pabora «CpaBHUTENIbHBIM aHANW3 PA3BUTUS JIPOXIKEH B a’pOOHBIX M
aHadpoOHBIX  ycnoBusx». IIpaktudeckas pabora «MeTOabl OIIEHKH CBOWCTB



xJIeO0neKapHbIX Apokxkei. OCOOEHHOCTH NMPUMEHEHHUS MPECCOBAHHBIX, CYIICHBIX MU
MHCTAHTHBIX JApoxokei». MccnenoBatenbckas padota «BnusHue (QpU3NKO-XUMHUYECKHX
(dakTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, kedup, Coip, Xjied u
Ip.)».

Bopopocinu — mepcrneKTuBHBIA OOBEKT JAJIsl MPOU3BOJACTBA O€JKa U YIIIEBOIOB.
bruotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
0TX0M0B TPou3BOACTB. CTOUHBIC BOJBL. CXEMbI OYMCTKH. BHOQHUIBTPHI, a’pOTEHKH,
METAHTEHKH, OKCUTCHKH. AKTUBHBIA WJI WM BXOJSIIAE B HETO0 MHKPOOPTaHU3MBIL.
Hcnonb3oBaHue BOOPOCIEH B OUUCTKE CTOUYHBIX BOJ. MccnenoBarenbekas padboTa
«Bnusnue ¢puszuko-xumMuueckux Gaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmavus (8 uacos)

HacneacTBeHHOCTh ¥ U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA YKUBBIX OPTaHHU3MOB.
N3menuuBocTh. Buasl usmMenuuBocTh. [IpakTuueckass padora «MoaudukarmoHHas
W3MEHYHBOCTh (JTUCTHS, HTOJIKH C OJTHOTO JICPEBa)».

['en — wMaTepWambHBIH HOCUTENh HACJICACTBEHHOCTH W HW3MEHUYHUBOCTH.
HyxnennoBbie kucioThl. JIokanu3aius reHeTHYeCKOTO Marepuaia B Kierke. JleneHue
kietok. Perumnkanusa JIHK. OcHoBHas qorma MonexynsapHoi ouosnoruu. Tpanckpuriims.
Tpancnsauus. Mytarnuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTepOpoe
(11006011 00BEKT W3 mpeAblaylied padoThl, Tll€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
M3MEHEHHIO BHEIIIHETO BHUJIa O0BEKTA)Y.

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4eckoro Mupa. CTpykTypa U XUMHYECKHM
cocraB BuUpycoB. Kiaccudukauus BupycoB. Penpoaykuus BupycoB. IIpocmotp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpYCaXx.

Bupycs - Bo30yautenu nadeximonHsix 6onesneit. OukoBupychl. bakrepuodaru:
CTpoeHHue, CBOWCTBa, mnpuMmeHeHue. [Ipaktuueckas paborta. «MeTon pa3BeACHUI
[Ipaktuueckas padota. « TurpoBanue 6akrepuodarony.

buonornueckue MetToasl 60pLOBI ¢ BUpyCaMH.

6. I'ennasa unscenepus u ouomexuonozuu. (8 wacos)

OcHoBbl TeHHOW nHxkeHepuHu. Bektopa. Crnenuduueckue hepMeHTh OaKTEpHid.
[IpakTtrueckass pabora «IHIOHYKIIEAa3bl PECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCJIe0BATEILHOCTAMH Ha Oymare).

buorexHomornn nmpoayknuu O0EKOB B OAKTEPHAIBHBIX KYJIbTypax. JloCTKEHUS
TCHHOW WH)KEHEPUH B OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aanTHBHOTO HWMMYHUTETa OaKTepuid u apxew.



[IpakTuyeckas padota «I'ennbie HOXHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I['MO. Metoasl nonyuenust ' MO. Urpa-nuckyccus « Belurpaii rpanT Ha cO3/1aHHE
I'™MO».

7. buomexnonozuu 6 ycusomunogoocmee (8 uacos)

JlomecTuKkalisi OCHOBHBIC JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
0 JIOMECTHKAIIUM KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — SKCIIEPUMEHThI HAYYHOM IIKOJIbI
akanemuka bensieBa). [luckyccus «J/loMecTtukanusi, Bce JM PACTCHHS U >KUBOTHBIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAalIHUBAIOTCA? MOXKHO JU CUHUTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBIE METOJIBl B JKMBOTHOBOJICTBE: TpAHCIUIAHTAIMs HAMOPHOHOB,
XUMEpHbIE  KHUBOTHBIC, KJIOHHpoBaHue. IIpakTthueckas pabora «MeToauka
KJIOHHPOBaHUsI (MOJIeTMpOBaHUE Ha Oymare).

OcHoBHBIC 00JIE3HW >KHUBOTHBIX M POJIb IaTON€HHBIX MHKPOOPTaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JIEBAHUI JOMAIIHUX >KUBOTHBIX M1 OCHOBHBIX MepaxX OOpHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 1000YHOE (OTPHUIIATENIHOE) BO3/IEUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XO/J1€ JICUCHUS
JKUBOTHBIX; 1€MW WU 3aJa4yd BETEPUHAPUM. BHOTEXHOJIOTHMS KOPMOBBIX IIpErapaToB.
[TpakTudeckas padora «CocraBieHue pariioHa MUTAaHUS )KUBOTHOTO, pacuyeT pacxoJioB
Ha cojaepxkaHuey». MccienoBarenbckas pabdora «OleHKa KadecTBa MOJIOYHOM
MPOAYKIINI.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbl cenekuuu. [ ubpunmzarnus. Popmbl oTOOpa. OCHOBHBIC
HaIpaBJICHUS] CEJICKIUM: YIYUIIEHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktrueckas padora «BsipanuBaem ropox. Kak nposectu
CKpEILLIUBAaHUE y TOPOXaA».

OCHOBHBIE TOJXOJbI CEJIICKIIMU W OMOTEXHOJIOTHMH KYJbTYPHBIX pacTCHUH,
['ubpuauzanus, otnaneHHas TUOpPUAM3AIMA, HCKYCCTBEHHBI OTOOp, TeTepo3MucC,
TpaHchopMalmsi, MyTareHe3, TeHEeTHUYeCKoe pefakTupoBanue). Vcropusi cenexnuu B
Poccun n mupe, uctopust pa3BUTHSL BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak denoBek MoxeT Moau(pUIIMPOBaTh pacTeHus? ['eHHas UHXKEHEPUs] PACTESHUM:
YUro Takoe reHeTMYeCcKas WHXKEHEpUs pacTeHUuU. TpaHCTeHHble pacTeHus. MeTonbl
nosiyaenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-Tuta3MHuIbI. I'ensr T-JIHK. MosekynspHO-T€HETUYECKHUE MEXaHU3MbI
tpanchopmanmu. ['eHeTmueckoe pemaktupoBaHue. COBpEeMEHHBIC TMOAXOABI |
JOCTIDKEHUSI TEHETUYECKOTO peaKTUpoBaHus pacteHuid. [Ipaktudeckas pabora
«I"enomubIe HOXKHUITBI (MoaenupoBaHue padotsl cucteMbl CRISP-Cas).

Ecte nu ku3Hb B mOpoOupke? bBHOTEXHONOTHS KYJbTYPHBIX pPACTEHUHU.



UccnenoBatenbckass pabora «BeIpammBanue pacTeHUd B mpoOupke (MOXKHO
BOCIIOJIB30BAThCA PE3YyJbTaTAMU MNPEABIAYIIUX JKCIEPUMEHTOB 10 COCTABIICHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJsiekyjasipHble 0CHOBBI (Gu3nooruu u gpapmakoorum» 9 kiace
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Benenue. buorennsie snementsl: opraorensl: O, C, N, H. AxtuBHbie GhopMbI
KHUCJIOPOJIa, X MOJIYYEHHUE, HEUTPAITA3ALIHSL.

MakpoaJIeMEeHTBI: TIPOIIEHT COJIEP)KaHUS B OpPTaHHW3ME, BBIMOJHsEMas (DYyHKIIHS,
cojepkanue B mpoaykrax nutanus. Ca2+ - cBs3bIBarOlUEe OEIKH, IEMOHHPOBAHUE
KaJbLKs, PETYJSIINAS YPOBHS KaJblMsl B OPraHMW3ME: TOPMOHBI MTOYEK. Mg — CTpoeHHE
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpORJIEMEHTBI: B KaKHUX MOJIEKYJIaX COJEpPKaTcs, BBIMOJHsAEeMAasT (DYHKITHS,
coZepKaHHe B MPOAyKTax nurtaHus. [lociencTeus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBaumBaeMble THUIIBI COCAMHEHHMM Kee3a. ['eMOonmpoTenHbl, TIe€MOIMAHNH,
uuToXpoMbl. Cu — YCBOGHME M TPAHCHIOPT MeAW. benku, colaepkamme Meapb.
[Tatonorunueckue cuHApoMbl MeHke 1 BuibcoHa, CBsI3aHHBIE C META00JIN3MOM MEIH.

Tokcuunble 3neMeHThl llepuomnueckor CHCTEMBI I OpraHu3Ma. BrausHue
HEJIOCTATKAa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBbIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KommuuecTBeHHass ~ OIlEHKAa  COJIEPIKAHUS
MUKPO3JIEMEHTOB WJIM BATAMUHOB B TTUIIEBBIX MPOTYKTAX)»

Kupsi. 3a6oneBaHus yeaoBeKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneroasl. 3aboJsieBaHUs 4YEOBEKA, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3a00aeBaHus YETOBEKA, CBA3aHHBIE C HAPYILICHUSIMU OEIKOBOTO
obmena. ®ynkiuu 6eiakoB. epmentsl. Mexanusm aeiicTBus. Kimaccsl hepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuyeckoe 3anarue «KadecTBeHHbIE peaKIUUd Ha
opraHuveckue MoJiekynel». Ilpaktuueckoe 3anarue «JleHaryparusi  OEJIKOB»
IIpakTnueckoe 3ansatue «M3ydeHrne akTMUBHOCTU aMUJIa3bl».

BuTtamuHsbl xkupopacTBopuMbIe, BogopacTBopuMsble. [IpeBpaiiieHne BUTAMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIE THUIIBI META0OJWYECKUX peakuil. buosHepreTnyeckue mpPoIEecCH.
I'makomm3. Huxn Kpebca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHne3. CuHTE3 yIJIeBOJOB, OEIKOB, >XHUPOB.
Merabonutnueckue 3aboneBanms. Ilpaktmdeckoe 3aHsTHe «Pemienme 3amad  Ha
AHEPreTUYECKU OOMEH.

Krnerka. [Tousatue memOpansl. OyHkiiuun MemOpaH. Buasl TpancmopTa B KJIETKY.



MemOpanHble opraHoujbl. 3a0oieBaHMs CBSI3aHHbIE C HapyLIEHHMEM pabOThl
MEMOpaHHBIX OpraHesul, OOJE3HUW HAKOIUICHUs. THUMbl KOHTaKTOB MEXIY KIETKaMU.
3HaUYE€HHE MEKKJIETOYHOW KOMMYHHKAIMU JJIA 3J0pOBbsl opranu3ma. [Ipakrtuueckoe
3ansaTHe «/{nanus (kiaetouka Tpayoe)».

Snpo. VYpoBHM  ymakoBKM ~ XpomaTHHAa. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMmOpaHHbIe OpraHOU/IbI.

2. Moanekynapnasa ouonocus. (20 uacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHONU OMOJIOTHU.

HyxnennoBelie kucnoTsl. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK w3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenne kadectBa mnpenapatoB JHK ¢ momornsro
cniekTpodoToMeTpun» (IpU HAIUYUU 000PYJOBaAHUS).

MartpuuHnble cUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOro AeneHust. [IpuHuumb
perukanuu. [Ipaktudeckas padota «PernnukaruBHas MalnHa (Mrpa-aeMOHCTPALINAS)».
[TpakTuueckas padota «I 1P (Moxens ammudukaus Ha Oymare)y.

Mytanuu. Yto BeI3biBacT u3MeHeHus B ctpoenuun [JHK. [Ipunuunel penapanuu.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enernueckuit koa. [lpaktuueckass paborta «PemeHue 3amad Ha TEHETUYECKHM
ko Tpancismus. [Ipaktudeckas padota «DonaUHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOTHBOBUpPYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas pabota «PacrnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzanusi reHoma 3ykapuotr ['eHomMHOe pemaktupoBanue. [IpakTuueckas
pabota «PaboTa B coBpeMeHHbBIX TeHeTHueckux 0a3ax maHHbIX. [IpoBenenue In silico
aHaJu3a MocleI0BaTeIbHOCTEN T€HOBY.

3. @apmaxonozus (28 uacos)

[Tonarue o nexapctBax. [IpuHIUIBI TOAXO0AAa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnemoBaTtenbekas pabota « IKCIEPUMEHTHI 10
ONpEIEIICHUI0 TOKCHYHOCTH BEIIECTB HA APTEMUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBanue
(abcopOrust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHMS. TPaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['eHbl n 6enku nepBoit ¢aszsl buorpancopmanuu. [1yTu BeIBEAEeHUS JT€KapCTB
U3 OpraHu3Ma. OKCKpelus u dsauMuHanus. ['eHsl u  Oenku  BTOpou  (pasbl
ouotpanchopmanuu. dapmakoguHamuka. [maBHOoe W MOOOYHOE, pPE30pPOTUBHOE U
MECTHOE, MPSMOE, HEMPAMOE U PEPIIEKTOPHOE ICUCTBHE.

Buapl B3aumojeiicTBusa jekapcTB. CUHEPrU3M U aHTAarOHW3M IPU COBMECTHOM



JEMCTBUH JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBI CUTHAIUHT. THUIBI KIETOYHBIX PEUENnTOpOB. MemMOpaHHBIE:
MOHHBIE KAaHAJIbI, KaTAIUTUYECKHE U CONpshKEeHHbIE ¢ (G-OenkaMu; BHYTPHUKJIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U sIepHbIe. MEXaHU3MBbI JIUTaHI-PELENTOPHOTO B3aUMOICHCTBHS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEWUCTBUA, CBA3b «XUMHUYECKAs CTPYKTypa —
(apmakosoruueckasi akTUBHOCTb BELIECTBY.

PapMaKOJIOTUYECKON MOAYJSALMU CUHAITHYECKOM XOJIMHEPTHMYECKOM NEpeaaydH.
MornekynsipHbIii MeXaHuU3M JeHCTBUS U  (apMakoJIOTUYECKHue CBOiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIHO0JIOKaTOPOB 17§ KypapenogoOHbIX CPEACTB.
@apMaKoJIOTMYECKasi ~ PEeryjsilus  aKTUBHOCTH  aJpPEHEPrH4YecKOro  CHHarca.
APEHOMUMETHKH, aIpeHO0IOKAaTOPhI, CUMIIATONUTHKU. [IpakTnueckas padora
«BnusHue agpeHanyHa Ha cep/ieuHble COKpaIEeHUs (IPOrpaMMHOE 00ECTIEYEHHE )».

MonekynspHas (papMakoJOrusi AHTUAJUIEPTUYECKUX CPEACTB. | MCTaMUHOBBIE
pELEenTOpbl: TUIIBI, MOJIEKYJsIpHAas opraHuzauusa. CraOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JAEUCTBUS, 0COOCHHOCTU KJIMHUYECKOTO MPUMEHEHHS,
TOYKHU PUIIOKEHUS IEUCTBUS HUHTMOUTOPOB JTUITUAHBIX MEAUATOPOB.

MexaHn3M NEUCTBUA M NMPUMEHEHWE MPENapaToB, CTUMYIUPYIOIIUX ITPOLECCHI
MMMYHHUTETA. DPapMaKOJOTMYECKass XapaKTEPUCTUKA HHTEPICUKUHOB: TIOJIyYEHUE,
MEXaHU3M JeUcTBUA, TpuMeHeHre. OCHOBbI NaTO(U3HOIOTHN OCTPO(a30BOro OTBETA,
Meauanys BocnageHus. MoJIeKyJIsIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBLHOIO JEHCTBUA
[JIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTEIBHBIX  CPEACTB.
IIpakTruueckas padorta «l ucTonorunyeckue npenaparbl UIMMYHHOU CHUCTEMBIY.

[lonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTHAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
ITocnenoBaTenbHOCTh NCUCTBUSI Ha HEHTpaIbHYIO cucTeMy. [IpakTudeckas padbora
«I'uecronornueckure npenapaTbl HEPBHOM CUCTEMBDY.

®uznonornyeckuii coH; ¢as3pl cHa. Buael Hapymenuit cHa [lonsatue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX).

MonekynspHple acnekTsl Houuuenuuu. OnuaTHele pPEeUenTopbl, HUX THUIIBI.
DOHkedanuHbl ¥ SHAOP(UHBI - SHAOT€HHBIE JIMTaHAbl OMHUATHBIX PELETOPOB.

AHTHUIICUXOTHUYECKOE JEHCTBHE, BIUSHHUE Ha (YHKUHMIO DJKCTpanmupamHIHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, pPBOTHBIA LIEHTP, apTEepHAIbHOE JIaBJIEHUE, LIEHTP
TepMOpEryALnU. MoJIeKyJIsIpHBIE MEXAHU3MBbI IEUCTBUS HEUPOJIENTUKOB, BIUIHUE HA
no(paMHHOBBIE, CEPOTOHMHOBBIE, AJPEHO- U TUCTAMUHOBBIE PELIENITOPHI, UX ACHCTBHE Ha
KJIETOYHblE MEMOpaHbl, Ha JEMOHHMPOBaHHE TKAHEBBIX MOHOAaMHUHOB. IlloTeHiuman-
3aBUCUMbIE HATPUEBbIE KaHAIIbI KAK MUIIEHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIIMA-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcmpeccun A0(QaMUHOBBIX H  CEPOTOHHHOBBIX
pelenTopoB B Mo3re Mbliiei». Mcciaeqoarenbckas padorta «IloBegeHyeckre TeCThl Ha



peiOkax Danio rario. Cserno-temnHass kamepa». IccnemoBarensckas paboTta
«IToBenenueckne TecThl Ha pbiOKax Danio rario. OTkpsiTOE Moae». MccnenoBaTenbekast
pabota «IloBenenueckue Tectol Ha ppIOKax Danio rario. CtaiiHoe moBeieHuE.

MoayJab «MoJiekyjasipHble 0CHOBBI cejiekIun» 9 kiace (68 yaca)
1. Monexynapuas ouonozusa. (20 uacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHUs. [IpakTuyeckas pabora
«Beimenenne JIHK w3 Gananay. [lpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoisio
criektpodoroMeTpun» (IIpu HATUIUH 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOTO AeieHus. [IpuHuumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Mrpa-IeMOHCTPALINS)».
[TpakTuueckas padota «I 1P (Moxens ammmudukaus Ha Oymare)y.

Mytanuu. YUto BeI3bIBacT n3meHenus B ctpoenuu JHK. [IpuHnumner penapanun.

Tpanckpunius. [Ipaktudeckas padora «Cuina mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETHUYECKHM
ko1 Tpancisius. [Ipaktudeckas padota «DoiIUHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUPYCHBIE CpENICTBA, MEXAHU3MbI HX
JNEUCTBUSL.

Opraauzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
HccnenoBarenbckas padbota «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzaiiusi reHoMa sykapuot ['eHoMHoe pefaktupoBanue. [Ipaktuyeckas padbora
«Paborta B coBpeMeHHBIX TeHeTHYeCcKuX 0azax maHHbIX. [IpoBenenue In silico ananmza
MOCJIEI0BATEIbHOCTEN TEHOBY.

2. Monekynaphsie ocnoswt 2enemuxu (20 uacos)

[Ipenmer renetuxku. Kparkas UCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HACJIEJICTBEHHOCTH.

OT reHa K Npu3HaKy: Kak packpacutb kota. UYto takoe npusHak? [lyTe OT reHa o
npuszHaka. Myrtanuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble aienu. PomeBas wurpa «Asuenun». MccimenoBaTenbCKAM  MPOEKT
Myrtarennbie (GaKTOPBHI.

["ensl cTposiT opranusM. BritoueHure u BRIKITIOUeHUE 00JbIIoro Habopa reHoB. Kak
KJIETKA TTOHUMAIOT, KaKWe TeHBI JOJDKHBI padorarh. PoneBas urpa «Cyapba KIETKN.
I'enbi-nepexmtouarenu. [IpakTuueckoe 3aganue « AITOPUTMBI 1JI KIETOK.

JluckpeTHOE HacleqOBaHHE MPU3HAKOB. 3aKOHbI MeHnensd: OJAWH TeH - OJIUH
npu3Hak. Cxema cKpeluBaHus. 3aKOH €IWHO00pa3vs THOPHUIOB MEPBOr0 MOKOJICHHUS.
[IpakTuyeckoe 3ananune «EguHooOpasue MepBOro MOKOJCHUS». 3aKOH paclIeIICHUS



IIpU3HaKa BO BTOpPOM IokosieHuH. [Ipaktnueckoe 3amanue «PaciiernieHue BO BTOPOM
NOKOJICHHW». MccienoBaTenbCkuil MPOeKT «3aKkoHbl I'. MeHnens B SKCIIEpUMEHTE.

3akoHbl MeHeNs: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JIurnOpuaHoe
ckpemuBanue. HesaBucumoe pacxoxkaeHue xpomocoM. IIpaktuueckoe 3amaHue
«Pemerka Ilenneray. CuemieHHOEe HaclleI0BaHNUE.

Bs3aumopeiictBue reHoB. AsulenpHOe M HeayuenbHoe. IIpakTudeckoe 3aHsATHE
«B3anmoselicTBHS reHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KIIETKY)»

Omnpenenenune noina. [lonossie xpomocomsl. Camiibl M camKu. Biusinue paxtopos
OKpYyXarolen cpeapl. XpoOMOCOMHOE onpeneneHue mnoja. [lojgoBele XpoOMOCOMBI.
IIpaktnueckoe 3amanue «HacnemoBanume, cuemeHHoe ¢ nojaom». lIpobinema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIWH. TPEXIBETHBIE KOIIKH.

3. Monexynapusie ocnogwt cenekyuu (28 uacoes)

I'ensl B nomysAnusx: Benukoe paBHosecue. [lomyrsamusa. YacToTel BctpeuaeMocTu
npu3HaKka u ajiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktudeckoe 3amanue «4acToTsl
ajutened, reHOTHUNoB u  (eHoTurnoB». HccnenoBaTenbCKuii  TPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYphI NOIMYJISIIUU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tonynsiuuu MEHSAIOTCS: YHMCICHHOCTh, MUTpAllMS U BBIOOp cympyra. DakTophl,
KOTOpbIE BBIBOAAT NOMYJSLMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nomynsinuu. PoneBas wurpa «3ddext ocHoBarens». PomeBas wurpa  «Dddekr
OyTbUIOYHOTO TOpJbIIKa». [peid renoB. Myrtamuu. HecnyuailiHoe ckpeliMBaHue.
N3onsauus.

[Torynsiuu ~ MEHSIIOTCS:  €CTECTBEHHBIM — OTOOp. MexaHu3M  JIeWCTBUS
ecTecTBeHHOTO 0TOOpa. JIBMKymuit otoop. Ponesas urpa « EcTecTBEHHBIN OTOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Cratuctuueckue 0COOEHHOCTH
Moau(UKAIIMOHHON M3MEHUMBOCTH. Mcciaenoarensckue paboTel «MoaudukanoHHast
U3MEHUYHMBOCTh PACTEHUMN B IIPEJIESIax BalIEr0 MECTA JKUTEIbCTBAY.

HacnenoBaHne KOJMMYECTBEHHBIX NPU3HAKOB. KoIMYEeCTBEHHbIE ITPU3HAKMU.
CpenoBast n”3MeHYUBOCTH npu3Haka. Koaddunnent nacinenyemocTu npusHaka. OTBET Ha
oTO0p. Ilouck TE€HOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTUAHBIC BapUAHTHI
reHoB. JIHK-uumn. [TomHOr€HOMHBIN aHAINU3 acCOIUAIUM.

«Omb1» Han reHoMoM. IloctreHomuas 3pa. OOpatHasi reHeTrka. «OMUKCHBIC»
uccienoBanus. [Iporeom, merabosom. [IpakTrdeckoe 3amanne « ATpOHOMBDY.

JlomecTukaiys W IEHTPhl T'eHETHYECKOTO pa3HooOpaszus. Ilomcku pacreHuit ¢
«XOPOIIMMMY TPU3HAKAMU JUIsl 4YesioBeKa. [[eHTphl TEHETHYECKOro pa3zHooOpasus.
Huxomaii MBanopuu BaBmiioB. Ceneknus. KoMOWHammoHHass W THOPHIHAS CEICKITHS.
I'erepo3uc. IlpakTtnueckoe 3amanue «l['OMOJOrMYECKHE PsAbl  HACIECACTBEHHOMU
V3MEHUYUBOCTI.

CoxpaHuTh U U3YyUYUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUJIBHO XpaHUTh



reibl. Kommekuuym  reHeTMueckux — pecypcoB  pacrteHuil.  Ilpaktukym — w/mnm
UCCIIEIOBATEIBCKUM MPOEKT «MeToasl KyJIbTUBUPOBAHMUS 1N VIrOo I COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTEHUN U JUISL YCKOPEHHOM CEJIEKIIUNY.

['eHeTMyeckre UEHTPbl B HAlEd CTpaHe. [ e 3aHMMAKOTCA TEHETUKOM |
T€HOMUKOW JUISL HY K] CEJIbCKOTO XO35MCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTHA

3aHsATHS B paMKax MPOrpamMMbl HamNpaBiICHbl Ha OOECIEUEHUE JOCTUKECHUS
IIKOJIbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  MNPEIMETHBIX
00pa3oBaTENIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cgpepe epasicoanckoeo socnumanusi; TOTOBHOCTb K KOHCTPYKTUBHOMCOBMECTHOM
NEATEIbBHOCTH TIPU  BBINOJHEHUH HCCIEJOBAHUM U MPOEKTOB, CTPEMIICHHE K
B3aMMOITIOHMMAaHUIO U B3aWMOIIOMOIIIH.

B cghepe nampuomuueckozo éocnumanus: OTHOIIEHUE K OMOJIOTUHU KaK K BaXXHOU
COCTABJISIIOLIEH KYJBTYpbl, TOPAOCTh 3a BKJIAJ POCCHUUCKHX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOU OMOJIOTUYECKONM HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumanus: TOTOBHOCTb OLIEHUBATh
MOBEJICHUE M TOCTYNKU C TO3HWIMU HPABCTBEHHBIX HOPM MU HOPM SKOJOTHYECKON
KyJIbTYpbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JESITEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHAMaHHE pOJIM  OHOJIOTHHM B
(bOpMHUPOBAHUYU ICTETUUECKON KYJIbTYpPbI JUYHOCTH.

B cgepe uszuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHIE TUTHEHUYECKUX
MIPaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSTUM U OTIIbIXA, peryJisipHas puznueckas
AKTUBHOCTb); OCO3HAHUE MOCIICICTBUI U HETIPUSITUE BPEAHBIX MPUBBIUEK (YIIOTpeOICHUE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHME) U UHBIX (opM Bpena i (U3HUECKOro H
MICUXUYECKOTO 3J0POBBS; COOIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCIJIE HaBbIKU
0e30macHOro MoBE/ICHUsI B MPUPOIHON cpefie; cPOPMUPOBAHHOCTh HaBBIKA PeQIICKCHH,
yIpaBJICHUE COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyooeozo 6éocnumanus: akTUBHOE y4acTHE B PELHICHUH MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpojia, Kpasi) OHMOJIOTHYECKOM W HSKOJIOTHYECKOU
HAIPaBJICHHOCTH, UHTEPEC K MPAKTUUECKOMY H3Yy4YEeHHUIO Npodeccuii, CBI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco 6ocnumawnus: OpUEHTAlUsT Ha PUMEHEHUE
OMONOTUYECKUX 3HAHUM TIPU PEIICHUH 33]1a4 B 00JIaCTH OKPY>KAIOIIEH Cpe/ibl; OCOZHAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS; TOTOBHOCTh K yYaCTUIO B MPAKTHIECKOM
NEATEIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH.

B cgpepe nonumanus yennocmu Hayuno2o no3HaHus: OpUEHTAIMS HACOBPEMEHHYIO
CHUCTEMY Hay4YHBIX IMPEJCTaBICHUN 00 OCHOBHBIX OHMOJOTHMYECKHUX 3aKOHOMEPHOCTSIX,
B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON M COLUUAIBHOU CPENOM;



NOHUMAaHHUE POJU OUOJOTUYECKON HAyKu B (DOPMUPOBAHUHM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIILHOCTH, UHTEpECa K OMOJOTHUYECKONW HayKe, HABBHIKOB
UCCJIEI0BATENBCKON JEATENBHOCTH.

B cghepe adanmayuu x usmMeHAIOWUMCS YCIOBUAM COYUANbHOU U NPUPOOHOL
cpeodvl. aJieKBaTHAas OICHKAa M3MEHSAIOIIMXCA YCJIOBUH; TMPUHATHE  PpELICHUs
(MHAMBUAYaJIbHOE, B TPYMIE) B H3MEHSIONIMXCS YCIOBUSX HAa OCHOBaHUM aHaM3a
Ouonornyeckor HHPOpMalMKY; MIIAHKPOBAHUE  JCHCTBUH B HOBOM cHUTyauuu
Ha OCHOBAHHH 3HAHUH OMOJIOTHUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCLLCMBUIMU:
ba3oBbie JOornuecKue e CTBUS:
® BBISABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OUOJOTHUUYECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHbIH TMpPHU3HAK KjiacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS JUisi OOOOIIEHUS U CpaBHEHUS,
KPUTEPUH MPOBOJIMMOTO aHAIU3A;

e ¢ yuéTOM IIPEIIOKEHHONW OMOJIOTMUECKOMN 3a7a4M BBIABIISTH 3aKOHOMEPHOCTH U
IPOTHBOPEUMS] B paccMaTpUBaeMbIX (akTax H HAOMIOJASHUSX; IIpeaiarath
KPUTEPUH JIJIS BHISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUMIA;

® BBIABIATh ASHUINATHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
MIOCTaBJICHHOM 3aJ1a4U;

® BBISABIATH TMPUUYUHHO-CIICJCTBEHHBIE CBSA3M IMPU H3YUYEHUH OHOJOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JeiaTh BBIBOABI C HCIOJB30BAHUEM JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHM, YMO3AKIIOUCHHUH 10 aHAJIOTHH, (POpMYIUpPOBaAThH
THUIIOTE3bI O B3aUMOCBS3SX;

® CaMOCTOSITENIbHO BBIOMpATh CIOCOO penieHus: yueOHOM OMOJIOrMYecKOW 3ajadu
(cpaBHUBaATh HECKOJIBKO BapUAHTOB PEILICHUS], BRIOUpPATh HaubOoee MOIAXOASAIINI
C YU4€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ UCCIIENOBATEILCKUE ICHCTBHUS:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (opMynupoBaTh BOIPOCH, (UKCUPYIOIIME pPa3pblB MEXIYy pEalbHbIM HU
JKeJlaTeIbHBIM  COCTOSIHUEM  CHUTyallMM, OOBEKTa, U  CaMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABIEHHOMY IJIaHy HAOJI0/IEHHUE, HECTOXKHBIH
OMOJOTMYECKUI SKCIIEPUMEHT, HEOOJIBIIOE MCCIEIOBAaHUE MO YCTaHOBIICHUIO
0COOEHHOCTEH Onoornueckoro o0bekTa (mporecca) H3y4eHus,

® TPUYUHHO-CJIEICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OMOIOTHYECKHX OOBEKTOB
MEXy COOOH;



OIICHWBATh HA MPUMEHUMOCTHh M JIOCTOBEPHOCTh WH(MOPMAIINIO, TIOJYYCHHYIO B
X0/J1e HaOJIIOICHUSI U SKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBaTh OO0OOIIEHHS W BBIBOABI IO pe3yJibTaTaM
POBEIEHHOIO HAONIOACHUS, SKCIEPUMEHTA, BIaJACTh MHCTPYMEHTaMHU OICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

IIPOrHO3UPOBATH BO3MOKHOE JalibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TOCJEJCTBUS B aHAJOTUYHBIX WJIM CXOJIHBIX CHUTYyallUsIX, a TAK)K€ BBIJBUTATh
MIPEAMOIOKEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

PaGora ¢ uadopmanuei:

IPUMEHATH Pa3InYHbIE METO/IbI, MHCTPYMEHTHI U 3aIIPOCHI TIPU ITOUCKE B 0TOOpe
Ounonornueckod WHGOpPMANMKM WM JaHHBIX W3 MCTOYHHKOB C Y4ETOM
MpeI0KEHHOM y4eOHOM OMOIOTUYeCKOo 3a/1auu;

BBIOMpPATh, AaHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W  HHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 HH(POPMAITMIO PA3TUYHBIX BUJOB U (POPM MIPEICTABIICHNUS,
HaXOJIUTh CXOJHBIC apPTYMEHTHI (TTOATBEPIKIAIONINE UITH OTIPOBEPTaIONTUe OJHY U
Ty K€ UJIEI0, BEPCHIO) B PA3TUYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONITUMAILHYIO (OpMY MpeICTaBlIeHUs HHMOPMAITIH U
WJUTFOCTPUPOBATH PENIaeMbIe 33]1a4l HECJIOKHBIMU CXeMaMH, JuarpaMMaMH, HHOM
rpadguKoi 1 UX KOMOMHAIIUAMY;

OIICHWBATh HAAEKHOCTh OHOJIOTMYECKOW HWH(OpMAIMU 1O  KPUTEPHUSIM,
MPEJI0KEHHBIM YUUTEIIEM WM CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO;
3alIOMHMHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(OpMAITHIO.

B chepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUSIMU
OOuienue:

BOCIIPHHUMATH U (HOPMYTUPOBATH CYXKIEHUS, BRIpaXKaTh SMOIIUH B TIPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHMS, TIOHMMATh 3HA4YECHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEANOCHIIKA KOHQIMKTHBIX
CUTYaIlMi U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHUMAaTh HAMEPEHUsI JPYTUX, MPOSBISTh YBAKUTEILHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI€ ;Majiora u/min TUCKYCCHUH 3a1aBaTh BOIIPOCHI MO CYHIECTBY 00CYyXK1aeMOn
OMOJOTMYECKOH TeMBbl W BBICKA3bIBaTh HJIEH, HAICJICHHBIE Ha peIICHHE
OMOJIOTHYCCKON 3a7a9M M MO KaHue OJ1aroxeaaTeIbHOCTH OOIICHMS;
COTIOCTaBIIATh CBOM CYXJCHHUS C CYXICHHUSMHU JPYTUX YYaCTHUKOB JHANIOTra,
OOHaAPYXUBATh PA3TUYHSI U CXOACTBO TTO3UIIHIA;

MyOJIMYHO TIPEACTABIATH PE3YJBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(3KCcTIepUMeHTa, UCCIIE0BAHUs, IPOEKTA);



CaMOCTOSITENILHO BHIOMPATH (POPMAT BBICTYIUICHHS C YUETOM 33124 MPE3CHTALUU U
OCOOEHHOCTEM ayAUTOPUM U B COOTBETCTBUUM C HHUM COCTaBJISATh YCTHBIE U
ITACbMEHHBIE TEKCTBI C UCIIOJIb30BaHNEM WITIIOCTPATUBHBIX MAaTEPHUATIOB.

CoBMecTHAas IeITEILHOCTD (COTPYIHUYECTBO):

NOHUMaTh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHOM W HWHIWBUIYyaIbHOU
paboThl MIpU pELICHUU KOHKPETHOM OMOJOTHYECKOM MpoOjeMbl, 0O0CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHs TPYNIOBBIX (HOPM B3aMMOJCUCTBHS TIPHU PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a9m;

MIPUHUMATH 11€7Th COBMECTHOM JESITEIIBHOCTH, KOJUICKTUBHO CTPOUTH JIEHCTBUS 110
e MOCTIKEHHUIO: pacHpeleNsiTh POJM, JAOTOBapUBAThCs, OOCYX AAaTh MPOILECC U
pe3yibTaT COBMECTHON paboThI;

yMeTh 0000IIaTh MHEHHS HECKOJIbKUX JIIOJIEH, TMPOSIBISTH TOTOBHOCTD
PYKOBOJIUTD, BBHITIOHSTH MIOPYYCHUS, TOAIAHITHCS;

IJIAHUPOBATh OPTraHMU3alMI0 COBMECTHOW pPabOThI, OMPENENsiTb CBOIO poib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBUS),
pacmpenenaTh 3adaud MEXIy WICHaAMH KOMaHIbI, Y9acCTBOBaTh B TPYIIIOBBIX
dopmax paboThl (00CykIeHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OThI, TOCTUTaTh KaY€CTBEHHOT'O pe3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI;
OIICHWBATh KAa4eCTBO CBOECTO BKJIaJa B OOMIMH MPOMYKT IO KPHUTEPHUSIM,
CaMOCTOSATENIEHO  COPMYJIUPOBAHHBIM  YYaCTHUKAMH  B3aWMOJCHCTBUS,
CpaBHUBATbH PE3YJIbTATHI C UCXOAHOU 3a/1aueii U BKJIAJ KaXKJOT0 YjeHa KOMaH/Ibl B
JOCTIKEHUE PEe3yJIbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTbH K MPEIOCTABICHUIO OTYETA TTepe] TPYIIIO;

OBJIAJICTh CHCTEMOW YHHMBEPCAIBHBIX KOMMYHHKATHBHBIX JEHCTBHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB W AMOITMOHAIBHOTO
MHTEJICKTA MKOJIbHUKOB.

B ciepe oenadenus ynusepcanvuvimu yueOHbIMU PeYISAMUBHLIMU OCUCTNGUSMIL:
CaMOOpranu3alys:

BBISIBJISITH IIPOOJIEMBI JUISL PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX,
UCTOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX0aX MPUHATHUS PEeIIEHUI (MHINBUIYaIbHOE,
MIPUHATHUE PELIECHUS B TPyIIIE, IPUHITHE PELIEHUIN TPYIIION);

CaMOCTOSTENIBHO COCTABJISATh AITOPUTM pELIEHUs 3adadd (WM €ro 4acTh),
BBIOMpaTh CIOCOO pelleHus y4dyeOHOM OHOJIOTHYECKOW 3ajadud C  Yy4EToM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBATH
IpeJIaraéMble BApUAHTHI PELLICHU;

COCTABJISITh IUIAH JEWCTBHM (IJIaH peajn3alii HaMEYeHHOro aJrOpuTMa
peuIeHus), KOPPEKTUPOBaTh MNPEIJIOKEHHBI AJITOPUTM C YYETOM MOJYyUYEHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.



CaMOKOHTPOJIb (pedaekcust):

BJIA/IETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHUBAIIUU U pedIieKchu;

JaBaTh aICKBaTHYIO OLICHKY CUTYallMH U MpeJjiaraTh iaH €€ N3MEHEHUS;
YUUTBIBATh KOHTEKCT U MPEABUICTH TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU
perieHn  y4eOHOW OHMOJIOTMUECKOW 3a/Jaud, aJanTHpOBaTh pEIICHHE K
MEHSIOIUMCST 00CTOSITEIbCTBAM;

OOBSICHATh MPUYUHBI JOCTHXKEHUSI (HEAOCTHIKEHUS) PE3YyJIbTAaTOB AEATEIbHOCTH,
JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh IIO3UTHBHOE B
IPOU3OIIEIICH CUTYallUN;

BHOCUTh KOPPEKTHUBbI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OMHUOOK, BO3HUKIIIUX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSAM.

OMOIMOHAJILHBIA MHTEIIEKT:

pasnuyaTh, HA3pIBaTh M YIMPABIATH COOCTBEHHBIMH SMOIUSMU W SMOIUSIMH
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUIUHBI SMOITUH;

CTaBUTb ce0s1 HA MECTO JIPYroro 4YesioBeKa, IOHUMATh MOTUBBI U1 HAMEPEHUS
ApPYTOTO;

PEryJupoBaTh Croco0 BHIPAXKEHUS YMOLIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTHCSI K IPYTOMY Y€JIOBEKY, €T0 MHCHHIO;

MPU3HABAaTh CBOE MPABO Ha OIMIMOKY M TaKOE ke MPaBO JPYTroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIHUPOBATH BCE BOKPYT;

OBJIAJICTh CHCTEMON YHUBEPCAbHBIX YICOHBIX PETyJIATUBHBIX ICHCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSISA
MO3UIIMS JIMYHOCTH), W SKU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBlieHUs COOOM,
CaMOJIMCIIMIUINHBI, YCTOMYHBOTO TIOBEICHHUS ).

IIpenmeTHBbIE pe3yJIbTATHI OCBOCHUS IPOTPAMMBI
B no3naBaTenpHONM (MHTEIUICKTYyIBHOM) cdepe:

- HpI/IO6peTeHI/Ie OIIbITa HMCIIOJBb30BaHMA MCTOAOB OMOJIOrHYECKOM HAayYKH C LCJIbIO

M3y4eHUs] OMOJOTHYECKUX OOBEKTOB, SIBJICHUM W MPOIECCOB: HAOJIOICHUE, OMHMCAHHUE,

IMPOBCACHUC HCCIOKHBIX OMOJOrHYECKHUX OITBITOB H OKCIICPUMCHTOB, B TOM 4YHCIIC C

WCIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJOTrHYECKHE 3HAHMUS CO 3HAHHUSIMH M3

JIPYTUX y4eOHBIX IPeIMETOB ((PU3UKH, XUMUH, Teorpadvn, HICTOPUH, OOIIECTBO3HAHUS U

T. 1.);



— (opmupoBanue yMeHuUi pemath yueOHbIE 3a1a4n OMOJOTUYECKOTO CONEepKaAHUS,
BBISIBJISITh ~ NPUYMHHO-CIICJICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHbIE U
KOJIMUYECTBEHHBIC PACUETHI, IeJIaTh BHIBO/IBI HA OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

— (opmupoBaHue ymMeHHs IUIAHUPOBATH YYEOHOE MCCIIEOBAHUE WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOM 1eH: POPMYyITUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/layd MCCJIEeIOBaHUs, BBIOMpPATh AJEKBAaTHO MOCTABJICHHOW LETUM METOJbl, JeNaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS WM MPOEKTHON ACSITEIIbHOCTH;

— (¢dopmHupoBaHHE  HMHTEpeca K  YIIyOJIeHHIO  OMOJOTUYECKUX  3HAHUU
(mpeanpoduinbHas MOATOTOBKA U MpodeccnoHaNbHas OpUEHTAIHs) U BEIOOPY OMOIOTHH
Kak Mpo¢UIBHOTO TpeaMeTa Ha CTYTIEHH CPEeITHEro MOJTHOT0 00pa3oBaHus i Oy yieit
Mpo(eCCUOHATEHON NIeITEIbHOCTH, B 00JIaCTU OWOJIOTUH, MEAHIIMHBI, 3KOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUH, CETBCKOTO XO0351CTBA;

— BJAJE€HHE HaBblKaMM pabOTBl ¢ uUH(pOpMaLUUeld €CTeCTBEHHO-HAy4YHOTO
COJIEp>KaHMsl, MPEJCTABICHHON B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cXeM, rpadukoB, auMarpaMM, Mojenel, H300paXeHUi), KPUTHUYECKOIO aHajau3a
MH(POpPMAIIUHU U OLICHKHU €€ TOCTOBEPHOCTH;

— YMEHHE MHTETPHUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHUAMU APYTUX yUCOHBIX
MPEAMETOB; UHTEPEC K YriyOJIeHUI0 OMOJIOrMYECKUX 3HAHUW U BBIOOPY OMOJIOTMU Kak
npodUILHOTO TMpeaMeTa Ha YPOBHE CpeiHero ooOiiero oOpa3zoBaHus sl Oymylien
npo(eCCUOHATIBHON JEATENbHOCTH B 00JacTU OHOJIOTUH, MEIWLUHBI, SKOJOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3AWCTBA, MHILEBON MPOMBIIUIEHHOCTH, IICUXOJIOTHH,
UCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATUCTHUECKON CYIIHOCTH
T€HOMOB JKHBBIX OPTaHU3MOB U PETYJISALNIO UX pabOThI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CPEAbl, BIMUSIOMIMX HA Pa3BUTHE U
CYIIECTBOBAHHE KUBBIX OPTAHU3MOB, aJaNTalnui K (haKTOpaM OKPY KaroIIel Cpeibl;

— 3HaHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTHH, UCTIOIB30BaHUS €€ JOCTIKEHUH B
COBPEMEHHOM KU3HU YEJIOBEKa, OCOOCHHOCTH MCIOJIb30BAaHUS JKUBBIX OPraHU3MOB IS
MIPOM3BOJICTBEHHBIX HYX]I YEIIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJOB CEJEKIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKkTepu30BaTh  T'€HETUYECKHM  MOAU(PUIMPOBAHHBIE  PACTEHMs, OIEPUPOBATH
NOHATUSAMHU, TUOpHUIW3ALWA, OTHAJCHHAs TUOpUIU3AlMsA, WCKYCCTBEHHBIM OTOOD,
reTepo3uc, TpancPopmalysi, MyTareHes, TeHeTUIeCKOe PeIaKTHPOBAHHE,

— TOHMMAaHHE  MOJIEKYJSIPHBIX  MEXaHHW3MOB  peaju3alidd  HacleICTBEHHON
uH(pOpMallU U YMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU MOJIEKYJIIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HAIMIPABJICHUH — FeHOMUKH, METar€HOMHKH, IPOTEOMUKH,

— 3HaHWE OCHOBHBIX 3a00JIeBaHWH YENOBEKA, MEXaHW3MOB HUX Pa3BUTHSI, CIIOCOO0AX
UX TUArHOCTHKH U JICUCHUS;



— (opmupoBaHue yMEHUS WCIIONH30BATH MOHATUWHBIN anmapaTr ¥ CUMBOJIMYECKUIN
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHECHHE HAyYHbIX TEPMHUHOB, IOHSTHI, TEOPHIA,
3aKOHOB IS OOBSICHEHUS HaON0/laeMbIX OHOJIOTMUECKHX OOBEKTOB, SIBICHUU W
POLIECCOB, TO3BOJISIONIUX 3AT0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 1ieHHOCTHO-OpUEHTalMOHHOU cdepe:
— 3HaHWEe, YTO TNPUMEHECHHE COBPEMCHHBIX TEXHOJOTHH MOJCKYJISPHONH OHOIOTHH
MO3BOJIAET YCIEIIHO peIIaTh Takue 371000AHEBHBbIE MPOOJEeMBbl, Kak OXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXPpAaHCHHUC 3J0POBBA YCJIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayb «Kak :KMBOTHbIE U PACTEHHUS MPHUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
KoJiorus) 5-6 kiaaccel (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTaNTaIHH.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJIBIIMMH, MAJICHEKAMU,
BCESITHBIM.

TeMbl OcHOBHOE coepkaHue JlesiTeJIbHOCTD
IKOJbHIUKOB
1. MBI ucciaexyem CBOIICTBA U CTPOEHUE KUBBIX Uccnenosarenbckue
JKHBbIE€ 00bEKTHI OpraHu3MoOB (CTPOCHUE KIIETKH). | paOoThl «Bce i (CUHUIIBI,
(6 9) Bun, ocobp — opranusm kak Ooenku, Oepe3bl © T.J.)
euHas cuctemMa. Ajantaiuu OJINHAKOBbIE?
(mpucnocobnenus). [lousarue DOTOKBECTY.
roMeocTasa JKMBOTo opranu3ma. | [Ipaktnyeckas paboTa
CriocoObl ero nmojajiep kaHusl. «Cocraisiem KHUTY
Orpanunuenus PEKOPJIOB  pAacTeHH U

KUBOTHBIX HAIIICTO Kpas».

2. Bausinue
OKpYXKAKOLIeH
cpelbl Ha )KUBbIE
opranusmsl (12 4)

@aKTOpPBI OKPYKAIOLIEH CPEeIbl
(abmoTnueckre, OMOTHYECKHE,
aHTpornoresssie). [Ipumepsr
adMoTHyYecKux (hakToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC Ha )KU3HEIEATECITLHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpPraHu3MOB K a0MOTHYECKUM
dakTopam. [IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTD U CBET.

[IpakTyeckoe 3aHsTHE
«Bet u Temno» (KyOuku
JIbJIa B3BECUTh, TTOJIOKUTh
B yamiku lletpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacrasi).

[IpakTrueckoe 3aHsTue
«Yto pacTBOpsieTcs B
BOJI» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTHueckoe 3aHsATHE
«Auddy3us BeiiecTB B
BOJIe (pacTBOPHI)»,
«JIBKeHue pacTBOPOB IO
LBETKY».

[IpakTrueckoe 3aHAThe
«JIen mimaBaet B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHaThe
«Jlen mpu 3amep3anun




pacumpsieTcs»
(pa3pyleHre KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIIETOK).
[IpakTueckoe 3ansaTue
«ly6ay (kyOuKHU Jap1a
3aBEPHYTH B pa3HbIN
MaTepual, B3BECUTb).
[IpakTuueckoe 3ansTHe
«ITurmMeHTb» (MOKHO
pa3lieuTh Ha BaTMaHe
KpacHUTEIIU U3
dbaomacTepoBy.
[IpakTueckoe 3aHsTHE
«Kak )KHUBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATIETKOM ).
HccnenoBarensckue
pabotsl «BnusiHuE cBeTa
(Temuia, BIaXXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCJIOBUSAX» (Ha TOCTYITHOM

Marepuare).
3. B3zaumopeiicrBusi | buotnueckue GpakTophl. UccnenoBarennckas
JKMBbIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS paborta «Habmronenus 3a
(4 v) MEXBUIOBBIX B3aMMOOTHOIIECHUSIMU

B3aMMOOTHOIIICHHUH.
KosBosmtonus (XUIIHUK-KEePTBa;
napasuT-X035IMH) DBOJIOIHUS
CTpateruii JOOBIBAHUS TTHTITH.
ComuanbHOCTh. Buapl-
BceneHInl. [lepedeHn pacTeHwmii-
BpEIUTEIEH.

JKMBOTHBIX TIPH
TOOBIBAHUH ITHIIH
(KOPMYIIKH JIs1 TITHLL, J1JISI
TOPOJICKUX WIIH CETBCKUX
KUBOTHBIX). BeO-
KaMepbD».
HUccaenosarenbckas
pabota
«PacnpocTpanenue
BHUJI0B-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuu u
KUBOTHBIX? (6 1)

AHTpomnoreHHsie (HakTophI.
[IpaBaa iu, 4TO MEPBOOBITHBIE
JIFOJY KWJIA B TADMOHHH C
npupogoil. OJoManIHuBaHUE U
MPUPYUYEHHUE )KUBOTHBIX U
pacTeHuil. 3ayeM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KyneTypHbIE pacTeHus U
ux nukue npeaku. [louemy
BaKHO MX COXPAHSATb.
Pa3nooOpa3ue KyJIbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HM yenoBeka. KpacHas kHura
Bawei Teppuropun. Ocodo
OXpaHsieMbI€ TEPPUTOPUH,
3anoBeHUKU Poccuu u mMupa.

[IpakTnueckas pabota
«Pa3zHooOpasue
KYJIbTYPHBIX PaCTCHHUH B
BaIlleM PETHOHEY.
HccnenoBaTenbekast
pabota «BrusHue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/ie/HaCEIICHHOM
IIYHKTEY.
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETHoHE — YHUKAIbHBIC
O0OBEKTHI TPUPOBI».

5. OkoJiorNUecKue
Humu (6 4)

buocdepa — ogna us3
BaKHEHUITUX 000JI04EK 3eMIIH.
UTo Takoe «IKOJIOTUYECKHE
HUIIN» U KaK OHU
dbopmupytorca? GopMupoBaHue
3HaHUHU 110 OMOpa3HOOOPaA3HIO
AKU3HEHHBIX (QOPM,
MTOBEACHUYCCKUX
PUCTIOCOOJICHH,
MOAU(PUKALMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHble
COOOIIIeCTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOJIOTUUECKHUE
HUIIN BOKPYT T€OS —
onucanue pakTopoB
OKPY’KaIOIIEH CpeIby.
HccnenoBarenbckue
paboThI
«DEHOJIOTUYECKHUE
HAOTIOICHUS.

MoayJab «OCHOBBI pac

TeHHEBOJACTBA» 7-8 KJ1acchl (68 yacoB)

TeMmbl

OcHoBHOe coaepkaHue

JlesiTeJIbHOCTD
IIKOJbLHHKOB

Tema 1. BBegenue B
PacTeHneBOACTBO
(2 9)

Yro-Takoe paCTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus pasutus
arpOXMMHUYECKHAX 3HAHHUUN
(pabotet M.B. JlomonocoBa, 1O.
JIubuxa, Byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteruena, JI.H.

[Tpaktrueckas paborta
«bouka JInbuxay.




[IpsiHunIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

IIpaBuna moCTaHOBKHU
arpodKCIIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacTeHusMH. Bb100p TeMB,
COCTABJICHHE TMIIOTE3bI, LIETU U
3a/1a4 KCIIEPUMEHTA 110
BBIPAIIMBAHNUIO PACTCHUH B
KOHTPOJIMPYEMOM Cpelie.
KonTpomnu, nosropHocty,
IIPOBEICHHUE IKCIIEPUMEHTA.
IInanupoBaHue SKCIIEPUMEHTA.
OueHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSX.

Hccnenosatenbekast
pabota «DPakTopsl,
BJIMSIOINE Ha
popacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTnueckas padbota
«C0Oop yCTaHOBKM JJIs
BBIpAIIMBaHUs PACTCHHI B
KOHTPOJIUPYEMBIX
YCIOBUSIX).

Tema 3. Pojb
XHMHYEeCKHX
7JIEMEHTOB B
NUTAHUH PACTEHHH
(20 u)

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTh U pH
pactBopa. Poinp xuMuuecknx
AJIEMEHTOB B MUTaHUU PACTEHUM.
[Tonyuenne nuTaTEIbHBIX
BEILIECTB PACTECHUSIMH.

VY 1o6penHusi: opranndeckue,
MUHEpAJIbHbIE,
MUKpoOHoJoruuecKue. Tumbl
IIATaHUA pacTeHui. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)
NUATaHUE pacTeHui. TpaHcnopt
MUTATEJbHBIX BEIESCTB
pACTEHUM: BOCXOIAIINN U
HUCXOISIIUN TOK. BaxkHenmme
KanuiHele, pochopHbie 1
a30THBIE YAOOpEeHUs, UX
cBorctBa. [IpocThie U ClOXKHBIE
yIoOpeHus.

Poct u pazButune pacrenuii:
ATambl OHTOTEHEe3a, (PaKTOopHI,
BIIUSIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, IUTAHUE,
cyOcTpar.

Oco06eHHOCTH TTUTaHUS

[IpakTuueckas padborta
«CxeMbl TUTaTEIbHBIX
pactBOpOB. Pacuer 103
yI0OpeHuit s
MUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas padborta
«IIpaBuna cMemBanus
ya00peHui»
[TpakTrueckas padora
«IIntranue pacrenuu:
TE€XHOJIOTUS
MPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[TpakTuueckas padbora
«MOHHUTOPHUHT
MUHEPAJILHOTO MUTaHUs
pacTEeHU.
[TpakTuueckas pabora
«PacTturenbHas
JTIAarHOCTUKA).
Hccnenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, paCTeHUN Ha
IIKOJIBHOM TEPPUTOPUH,




pacteHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUU.
@opmBI a30Ta U UX
MpEBpaIllCHNUE B TTOYBE.
Uctounuku docdopa ans
pacTeHus. 3HaUeHUE
dbocdhopcoaepxramux
COCIMHEHUH B KJIeTKe. Poiib
MaKpOIPTUYECKUX COECTUHEHUN
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Brusiaue xanus Ha puznydeckue
CBOKCTBA IIPOTOILIA3MBI, HA
(bepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb kanus B noaaep:;xaHuu
HOHHOI'0 0OajlaHCca B TKaHSX, B
MpoILIECCaxX CaMOPETYIIALIIH.
Perynaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
pOJIb KaJbLIMsl. YYacTHE B
00pa3oBaHUU KJIETOYHOU
CTEHKH, OIJIEPKAHUN
CTPYKTYpBI MEMOpaH U
peryJsius UX TPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTa00Iu3Me PaCTCHUH.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJiopoduiia u
reMorjoOrHa Kak
CBUJIETEIBCTBO €IMHCTBA
OpraHuyYeCcKOro MUpa.

Cepa u ero OCHOBHbIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIHIX
MuUKpO3IEMEHTHI.
[Ipencrasiienus o poiu
MHUKPOIJIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIIIEHUS
MUKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusM U aHTaroHU3M

YCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHMM (IIpH
HaJIUYUN )».
Hccnenosarenbckas
pabota «OneHkKa BIUSHUS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHME PAacTEHUM
(cocTaBiieHHE Pa3TUYHBIX
MTOKOPMOK)».




SJICMCHTOB ITMTAaHU paCTeHHﬁ.
PacturennHas JAUAarHoCTUKa 1
MECTOObI I/II[GHTI/ICI)I/IKEU_[I/II/I
HCI[OCTaTKa/ N30BITKA PJIEMECHTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocra
pacreHmid. 3amuTa
pacrenui (4 1)

[TonsiTue o perymnsiTopax pocra
pacteHuii. CTUMYIIATOPBI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruOOepeIITUHBI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpupoHbie (abcru3oBast
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(uKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAS KUCIIOTHI).

2. CHHTETUYECKHUE
(MOpGhaKTHHBI, peTapaHThI,
nedoNMaHThI, TECUKAHTHI,
repOunuIbl). UTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHUTOPHUHTA.

3amura pacTeHH OT
BPEIUTEIEH: OCHOBBI
ouomeroa.

[IpakTuueckas padbota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHBbIE
CHOCOOBI MOHUTOPUHTAY.
Hccnenosarenbckas
pabota «Bnusiane
reTepoayKCrUHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3INYHBIX
pacTeHUI.

[Tpaktryeckas padborta
«MHCekTapuu: npaBuwiIa U
YCIIOBHUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi u
MOYBEHHAs
KYJbTYPbl, HX
NpUMeHeHHE B
BbIPpAIIIUBAHUM
pacreHui.
du3zno0rus
pacreHnuii (8 v)

Bonnas, necuanasi v moYBEeHHAs
KYJIbTYpbl, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebie pacTeHUIl.

BonHbll peXUM pacTEHNN:
CTpOEHHUE YCTHUIL: (PaKTOPBI,
BIIUSIONIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
peryJIsiuy UCTIapeHUsl BIaru
pacTeHHeM.

POTOCUHTE3 — YHUKAIBHBIN
MpolLecC pacTeHu. TeMHOBas 1
cBeroBas (has3wl poToCHHTE3A.
3nadyeHue poTrocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
pAaCTEHUM: COCTAB ITOYBEHHOTO
BO3/1yxa, ra3000MeH. ['a3000mMeH

[Tpaktrueckas padbora
«KopHeBoe naBiieHuE.
[TpakTuueckas pabora
«IIpurorosnenue
npenapara yCThUIl
METOJIOM CJIEIKA.
Uccnenosarensckue
pabots «BnusiHue
YCIIOBUH COAEPKAHUS
pAacTEeHUM Ha KOJMYECTBO
YCTBHUI.

[Tpaktrueckas paborta
«DOyHKIIMOHAJIbHASA
JIUAarHOCTHKA PACTECHUM 1O
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarenbckas
paborta «Onpenenenue
xynopodmmia A u b,
OIIEHKA




pu 0€CIIOYBEHHOM
BBIPAIIBAHWH.

(bOoTOCUHTETUYECKOU
AKTUBHOCTHU PAaCTEHUU U
(haKTOpOB, BIUSIONINX HA
HEe.

[IpakTnueckas padbota
«Aspanusg, CO, u O,.
JIpIXaHuEe pacTCHUN.
[IpakTrnueckas padora
«/IpIXaHrE paCTEHNN:
OLICHKA MHTEHCUBHOCTH
JBIXaHUs PACTCHUM U
IJI0JIOBY.
HUccnenoBarensckue
paboTs! «BnusiHue
croco6a BbIpaLUBaHUS
(cocraBa nmUTaTEIBHOU
CMECH, CXEMbI BHECEHNS)
Ha POCT U pa3BUTHUSA
Pa3INYHBIX PACTCHUI».

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpeMeHHbIE

ACIICKTHI CCJICKIINU
(20 )

Kak dyenoBek cTayi uCrnoiab30BaTh
pactenus? CBs3b pa3BUTHS
MBUJIN3AIUM YEJIOBEKA U
OJIOMaIlTHUBAHMS PACTEHUIA.
JlomecTukanus.
HacnenctBeHHOCTE N
U3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
M3MCHYHBOCTb.

I'en —maTepuanbHBII HOCUTEIND
HACJICJICTBEHHOCTH U
n3MeHUMBOCTU. HyKkiIenHOBBIE
KUCIOTHI. JIokanu3anms
T€HEeTUYECKOT0 MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.
Myrannu.

Oddekt OyTHUIOYHOTO
TOPJIBIIITKA U TCHETHYECKOE
pazHoobpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHATh
TeHETUYECKHE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Juckyceus
«JlomecTtukarusi, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIZIOM C
YEJIIOBEKOM UM
OJJOMAIITHUBAIOTCA?
Mo3KHO 511 cUnTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[TpakTrueckas padbora
«MoaudukamoHHast
U3MEHUYUBOCTH (JIUCTHS,
UTOJIKUA C OJTHOTO
JepeBa)».

[Tpaktrueckas padbora
«I'eH — uHCTpYKIUA 110
cOopke KIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTruueckas paborta
«MyTarnus Ha 6yTepopoe
(JTF000M 00BEKT M3
npenpIayIel padboThl, T1Ie
W3MEHEHHE UHCTPYKITUU
MpPUBEACT K H3MEHECHUIO
BHEIITHETO BHJIA
00BeKTa)».




COXpaHEHUS TCHETHYECKUX
peCypcoB pacTeHHi (ex situ u in
situ).

3nauenue padbot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KYJIbTYpHBbIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINU.
I'mbpunmuzanus. opmer ordopa.
OcHOBHbIE HANPABJICHUS
CEJIEKLMU: YIIyUIlICHHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nu xxu3Hp B ipodupke?
buotexHomorus KyabTypHBIX
pacTeHU.

Kak uenoBek moxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpemMeHHbIE TOAXObI U
JOCTUKEHUS TEHETHYECKOTO
pEIaKTUPOBAHUs PACTEHUN.

[IpakTrnueckas paborta o
rpynmnaMm «OTkyzaa Ha
HAIIIUX CTOJIaX

(G PYKTBI/OBOIITH/3TaKN.
[IpakTuueckas pabota
«BripammBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxay.
Hccnenosatenbekast
pabota «BbIpamuBanue
pacTeHuil B IPOOHPKE»
(MOKHO BOCTIONIb30BATHCA
pe3ynbTaTaMu
TPEIBITYIINAX
AKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENFHBIX PACTBOPOB
JUTSl paCTEHU ).
[Tpaktrnueckas padborta
«['eHOMHBIE HOKHHIIBI
(MoaenupoBaHue padOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoaykuus (8 u)

Hanzemubie 1 moa3eMHEIE
opranbl pactenuid. [ToGer u
BUOU3MEHEHHBIN MOOET
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTEHUM.
[TonsTHE O KauecTBE MPOAYKTOB
nutanust. [IpoGremsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJYKTOB MUTAHUSA C
UMIOpPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MATaHMUS.

MuKpo3€eeHb: TOJIE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKAN aHAJIN3
npoaykuuu. OCHOBBI
CHEKTPOHOTOMETPHH.
[TorenuuomeTpusi.
Xpomatorpadusi.

[Tpaktrueckas padbora
«IIpenenbHO nOMyCTUMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
Oe3omacHoCTH
PACTUTEIBHBIX POIYKTOB
TTUTAHUS.
HUccnenosaTennckas
pabota «O1ieHKa KayecTBa
BBIPAIICHHON
MUKpO3eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[Tpaktruueckas paborta
«MeTto1bl OLIEHKHU
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIIUU: XPAHCHHUE U
COXPaHHOCTb
MUTATETHHBIX BEIECTBY
(Mo JocTynmHOMY
000pYyI0BAHUIO).
Hccaenosarenbckas




pabota «Onpenenenue
BuTamMuHa C METOJIOM
00paTHOTrO TUTPOBAHMS B
IUIOAaX Ha Pa3HOM CPOKeE
(cmoco0e) XpaHeHUs.

Monayab «buorexnoJiorus» 7-8 kiaaccnl (68 yacoB)

Temel OcHoBHOE coaepKaHue JeATeIbHOCTD
IIKOJIbHUKOB
Tema 1. [ToHsiTHE OMOTEXHOJIOTHH. 3a4eEM [IpakTrnueckas padora
BuoTtexHoJiorus YeJI0BEKY OMOTEXHOJIOIMH, B YEM «ITpumepst
(4 v) UX MPEUMYIIECTBO TEPE IIPUMEHEHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
OMO000OBEKTHI OMOTEXHOIOTHU: 00BEKTOB B TBOECH
IIPOMBIIIICHHBIE HKUZHI.
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOoKaTaIM3aTOPHI.
CoIpbe 11 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IEHHOCTH.
OCHOBHBIE HCTOUYHUKH YTJIEPOAA,
aszora, (pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOUAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHMU3ALIUU TPOLECCOB
ouocunTteza. Metozpl
ONTHMM3AINN TUTATEIBHBIX CPE]I.
Tema 2. [TonoxeHue MpoKapuoTOB B [IpakTuka.
Muxpoouosorust CUCTEME OPraHUYEeCKOT0 MUpA. JlabopatopHas pabota
(12 ) Crtpoenue OakTepuanbHON KIETKU. | «DUKCUpPOBaHHBIE
Knaccuduxanus 6akrepuii. npenaparbl OaKTePHil.
Mopdonorus 6akrepuit. [Ipocteie | OnpenencHue GopMbl
U CJIOKHBIC METOIbI OKPAIIMBAHUS | MPEIIOKCHHBIX
OaxTepuit. usnonorus 6akTepuil: | KyJabTyp
UTaHUE, TbIXaHUe, POCT U MUKpPOOPTaHU3MOB,
pa3sMHOXXeHUE. 3HAKOMCTBO C VICTIOJIB3YS IPOCTOU
JIOMEHOM Apxeu METOJI OKPACKI.
(9KCTPEeMO(DHIIBHOCTS, JlabopaTtopHas pabota
OCOOCHHOCTH CTPOCHHUSI KIIETKH). «Onpenenenue Tumna




MOJIOYHOKHUCIOE U CIUPTOBOE
opoxxenue. dotorpodHbie U
XeMOoTpo(dHbIE OaKTEPHH.
Kunetnueckoe onucanne npoiecca
pOCTa MUKPOOPTaHU3MOB.
OKCNOHEHIMAIbHASI MOJENb POCTA.
Kuneruka rubenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
NaJ04Ka ¥ YepHasi CMEPTB,
00TYJIU3M, CTOJIOHSK, TYOepKYyJIes.
Hctopus 60pbObI €
OakTepUaTbHBIMU UHPEKITUSIMH.
Boiina 0eckOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl I€UCTBUHN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3a IPOTYKTOB
MUKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3yararhb
IUTACTHK.

MukpoopraHusmsl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE accoauu
pacTeHH1 C MUKPOOpPraHU3MaMHU

KJIETOYHOU CTEHKHU
METOJIOM OKpaIllIBaHUS
no I'pamy» (pu
HaJIUYUH PEAKTHUBOB).
JlaGoparopHas pabota
«IIpurorosnenne
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepui.
JlaGoparopnas pabota
«IToceB cmbIBa € pyk Ha
yamku [letpny.
JlabopaTtopHas pabota
«Bplaenenue 4ncTon
KyJbTYpbl OaKTEpUH.
Meton pa3BeAcHUI.
MeTo1 UCTOIIAIOIIETO
IITPUXAY.
Jlabopatopnas pabota
«Mopdonoruueckas
XapaKkTepUCTUKA
BBIJICJICHHON YUCTOMU
KYJbTYPBI:
XapaKTepUCTUKA
KOJIOHHH, (popma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKN.
JlabopaTophas pabota
«CpaBHEHHE pOcTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
n00aBJICHUS
QHTHOMOTHUKOBY.
HUccnenosaTennckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o01aaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO.
Uccnenosarenbckas
pabota «Brinenenue
MOJIOYHOKHCITBIX
OaxTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBartenabckas
pabota «Beiaenenue
OaKTepuil MOJE3HBIX
JUTSL PACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
APOKKH,
Boaopociau) (12 4)

[1necHeBbie TpUOBI IPOYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO6mrast XxapakTepUCTHKA APOAOKEH
caxapomuueroB. Ucropus
UCIIOJIb30BaHUs JPOKIKEN B
TPAAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOruu BUHOJETUS U
XJ1e00IeYCHHS,
CIIEHHAIU3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXKeH.
Peaxiust cnupToBOro OpOKEHUS.
[TonydeHne BTOpUYHBIX
METabOoJMTOB B APOXoKax. Jpoxoku
KaK MPOAYIIEHTHI OUOTOTIINB.
[Tonyuenue 11eeBbIX OETKOB B
JIPOIKAX.

Oco06eHHOCTH BET€TaTUBHOTO U
MOJIOBOTO Pa3MHOKEHHUS Y
IPOXOKEN, 3SHAUCHUE U3YUEHUS
MUTO3a U LIUTOKWHE3a 1JIS
ONTUMU3AIIHU MTPOIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITaAMMOB, TOHUMAHUS TPUYUH
MAaTOT€HHOCTH JIPOXIKEN U TPUOOB,
MOKMCKA MUIIICHEH (PYHTUITUIOB U
Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcrieKkTuBHbBIN
0O0BEKT JIJIs1 MPOM3BOJICTBA O€IKa U
yTIIeBOJI0B. bruotexHonornueckue
METO/bl OYUCTKU TBEPABIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOU3BOACTB. CTOUHBIE
BOJbI. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkH,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W U BXOASIIUE B HETO
MUKpOOpraHu3msl. Mcronb3oBaHue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BOJI.

JlaGoparopnas pabota
«Iloncuer kneTok
TPOAOKEN B KAaMEPE
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MPOYKTOB CTUPTOBOTO
OpOKEHHUS: STHIIOBOTO
CIUPTA U YTIAECKUCIOTO
razay.

JlabopaTopHas pabota
«Habmonenue
Pa3MHOXKEHUS
JIPOMKKEBBIX KIIETOKY.
[IpakTuueckas padora
«ITomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuin».
[TpakTuueckas padborta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
pUMEHSIEMbIE TS
MIPOU3BOJICTBA KBACay.
[TpakTuueckas padborta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
TIPOXKEHN B adpOOHBIX U
aHa’POOHBIX
YCIOBUSIX.
[IpakTuueckas padborta
«MeTo1bl OLIEHKHU
CBOWCTB
XJIEOOTIEKaPHBIX
JIPOMKIKEH.
Ocobennoctu
PUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XUMUYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOU
npoayKIuu (KBac,
kedup, CoIp, XJ1e0 U
Tp.)».
Uccnenosarensckas
pabota «BnusiHue
(U3UKO-XUMHUUYECKUX
(dhakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHpopmanus (8 4)

HacnencrteeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJICCTBEHHOCTH U
U3MEeHUYNBOCTU. HykienHoBbIe
KHUCJIOTHI. Jlokamm3anus
FEHETUYECKOr0 MaTepuasa B
KJeTKe. JlelieHrue KIETOK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OWOJIOTUH.
Tpaunckpunuus. Tpancusuus.
Myranumu.

[IpakTuueckas padorta
«MoauduxarmoHHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».
[IpakTuueckas padbora
«I'eH — uHCTpyKIUs 110
cOopke KJIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[TpakTrueckas paborta
«Myranus Ha
oytepOpose (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, IJIe U3BMEHEHHE
WHCTPYKIIMU TIPUBENET
K W3MEHEHUIO
BHEIITHETO BHJIA

00BEKTa)».
Tema S. [TonoxxeHnne BUPYCOB B CUCTEME [TpocmoTp
BupycoJgiorust (6 4) | oprannueckoro mupa. CTpykTypa u | TOKyMEHTAIHLHOTO
XUMHUYECKUN COCTAaB BUPYCOB. dbuapMa o0 BUpycax.
Knaccudukanust Bupycos. [TpakTuueckas padora.

Penponyxuuns BupycoB. Bupycsr -
BO30yauTENN WHOEKITMOHHBIX
60se3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BeieHUIN.
[TpakTruueckas padora.
«TurpoBanue
OakTepruodarony.




CBONWCTBA, IPUMEHEHHE.
buonorunueckue metoipl 60pHOBI €
BUPYCAMH.

Tema 6. I'ennast OCHOBBI T€HHOW MHKEHEPHUH. [IpakTuyeckas pabota
HHKEHEPHUs U Bexkropa. Cnenuduyeckue «DHJIOHYKJICa3bI
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukimu (padoTa ¢
8 4) buoTtexHonoruu npoayKuuu HYKJICOTUIHBIMU
0eJIKOB B OaKTEpHATbHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJibTypax. [JlocTikeHus: reHHON Ha Oymare)».
UHKEHEPUU U OMOTEXHOJIOTHH. [IpakTuueckas paborta
CRISPR/Cas — cuctema «I'eHHBIC HOKHUIIEI -
aJalITUBHOTO UMMYHHUTETA CRISPR/Cas
6axtepuit u apxeit. [MO. Metoasl | (MOAEIMpOBaHHE HA
noxyuenus [MO. oymare)».
Urpa-nuckyccns:
«Bpmrpaii rpasnT Ha
coznanne ['MOp.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccus
BuorexHosiornu B JIOMAIITHAX KUBOTHBIX; «JlomecTukanus, Bce Jix
’KHBOTHOBOJ/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIE KUBYT PSIOM
(JIucuia, HOpKa | JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU MIKOJIBI 0JIOMAIITHUBAIOTCS?
akanemuka bemnsiena). MoXHO JT1 CUUTATH
CoBpemMeHHbIE METOIbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHOHOB, XMMEPHBIC )KHBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas padbora
OcHoBHbIEC 00JIE3HU )KUBOTHBIX U «Meroauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOAEIMPOBAHUE Ha
pa3BUTHH 3a00JIEBAaHUIA TOMAITHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX Mepax [TpakTuueckas padborta
OOpBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBiieHue paiona
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
*KUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no004YHOE (OTPHUIIATETHHOE) COJICpKAHUEY.
BO3E€HCTBHHA aHTUONMOTUKOB HaA Hccaenosarenbckas
OpraHu3M B XOJ€ JICUCHHS pabora «Onenka
YKUBOTHBIX; 1I€JIM U 3a/1a4U KaueCcTBa MOJIOYHOMU
BeTepuHapuu. buotexHoyorus IPOIYKIUN.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHEIE METOABI CEJIEKIINH. [IpakTuyeckas pabota
buorexHosoruu B I'ubpuauzanus. @opmel oTOOPA. «BpIpammBaem ropox.
pacTeHNueBOACTBE OCHOBHbBIE HaNPaBJICHUS Kaxk mpoBectu




(10 1)

CEJIEKIINU: YIIy4IlIeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE MOJX0/IbI CEJEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ mbpuan3anms,
oTJaJeHHas THOpuAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHcpopmalus, MyTareHes,
TF€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu n
MHUpPE, UCTOPUS Pa3BUTHUS
BOKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kaxk uenoBek Moxer
MOAU(PUITUPOBATH PACTEHUS?
['ennas unxxenepus pacrenuu: Yro
TaKO€ F'€HETUYECKast NHKCHEPHS
pacteHuid. TpaHCTE€HHBIE PACTCHUS.
Meroapl nonyuenus. OOpazoBaHue
OIyXOJIEN Y PACTECHHM.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mma3Muabl.
I'ennr T-ZIHK. MonekyssipHo-
T€HETUYECKUE MEXAHNU3MBbI
TpaHchopmanmu. I'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI U IOCTHXKEHUS
TE€HETUYECKOTO PETAKTUPOBAHUS
pacTEHUN.

EcTb 11 xu3Hb B IpoOupKe?
buoTtexHoMOTHs KyJIbTYpPHBIX
pacTeHUM.

CKpEILIUBaHUE y
ropoxay.
[IpakTuueckas paborta
«]'eHOMHBIE HOKHUIIEI
(MoenupoBaHUe
paboThI CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabora «BeIpamyBanue
pacTeHui B IpOOUpPKE»
(MOHO
BOCIIOJIb30BaThCA
pe3yJbTaTaMmu
IpEeAbLIYIITUX
HKCHEPUMEHTOB T10
COCTaBJICHUIO
MUATATEIbHBIX
pacTBOpPOB ISt
pacTeHuit).

Moayab «MoJjieKkyasipHbie 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacce

(68 yacon)
TeMbl OcHOBHOe cojiep:xaHue JlesATeILHOCTDH
IIKOJbLHHKOB

Tema 1. BBenenue. buorennsie anemMenTsl: | McciaenoBarenbeckas

dusunojiorndeckasi | opranoresnsl: O, C, N, H. pabota

xumus (20 v) AKTHBHBIE (OpMBI KHCIOpoAa, nX | «KomnuecTBeHHas
MOJIyYEHHUE, HeUTpanu3anusi. OIICHKA COJICPKaHUS
MaxkposeMeHThI: TPOIIEHT MUKPOIJIEMEHTOB WJIH




COJIEp’KaHUS B OPTaHU3ME,
BBITIOJTHSIEMAs (PyHKITHSA,
COJIep’KaHME B MIPOJAYKTaX MUTAHUS.
Ca2+ - cBs3BIBAIOIIUE OCIIKH,
JETIOHUPOBAHUE KaJIbIIUS,
peryJsLNs YPOBHA KaJlbIIUs B
OpraHu3Me: TOPMOHBI TToYeK. Mg —
CTpoeHHEe XJIopoduia, ero
AKTHUBALMSA COJIHEYHOU YHEPTUECH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKaTCH,
BBITIOJTHSIEMAs (PyHKITHSA,
COJIEp’KaHME B MIPOAYKTaX MUTAHUS.
[TocnencTBus mepea03uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaMBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTrenHsl,
reMOIMaHuH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxainiue Meab.
[TaTosnornueckue CUHIAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToKkcuYHBIC 2JIEMEHTHI
[Tepuoauyeckoil CUCTEMBI 1JIst
opranu3Ma. Biusinue HemocraTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAaHU3MBI.

XKupsl. 3a0oneBaHus Y€I0BEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOr0 OOMEHA.
Jucomunuaemun.

VrneBoasl. 3a00eBaHus YEI0BEKA,
CBsI3aHHBIC C HAPYILICHUSMU
yriieBoIHOT0 oOMeHa. CaxapHbIi
Ia0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMU OEJIKOBOro 0OMeHa.
Oynkimn 6enkoB. epMeHTHI.
Mexanun3M aericteusd. Kimaccer
(dbepMEHTAaTUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtaMunbl )KUPOpaCTBOPUMBIE,
BoJIopacTBOpuMBIE. [IpeBpatieHue

BUTAMUHOB B ITHIIEBBIX
MPOIYKTaxX».
[IpakTrueckoe 3aHsTue
«KauecTBeHHbIE
peakiuu Ha
OpraHUyYeCcKue
MOJIEKYIbD.
[IpakTryeckoe 3aHsTHE
«JIeHaTypaIus OCIKOBY»
[IpakTryeckoe 3aHsITHE
«/3ydyeHne akTUBHOCTH
aMHIIa3bD).
[IpakTrueckoe 3aHsTHE
«JImanu3 (kierouka
Tpayoe)».




BUTAMUHOB B aKTHUBHbIE (DOPMBI
Ko(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUIIBI META0OJIUYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukin
Kpebca. Llens nepenoca
AJIEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucaot. Katabonusm
aMUHOKHCIIOT. [ TIOKOHEOTeHE3.
CuHTe3 yrieBos10B, OEIKOB,
KUPOB. MeTtabonuTrueckue
3a0oneBanus. [IpakTuyeckoe
3aHSTHE: «pELICHUE 3a7a4 Ha
SHEPreTUYECKUl 0OMEH)

Knetka. Ilonarue memOpaHBI.
@yHkMu MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUBI.
3a0oJieBaHNs CBA3aHHBIE C
HapylIeHneM paboTbl MEMOpPaHHBIX
oprasesui, 00Je3HU HAKOIJICHUSI.

TuIbl KOHTAaKTOB MCIKOY KIICTKaMMU.

3Ha4YE€HHE MEKKIETOYHOU
KOMMYHUKALMH JUJIS1 310POBbSI
OpraHu3ma.

SAnpo. YpoBHHU yITaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
teppuropun. HememOpaHHbie
OpraHOM/IbI.

Tema 2.
MouJiekyisipHast
ouoJiorust (20 4)

OcCHOBHbBIE BEXU Pa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHL.
OCHOBHbIE PUHIIUIIBI CTPOCHUS.
Matpuunsbie CuHTE3bI. Permkanms
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMIBI pEeTUIMKALIUY.
Myranuu. Yo BbI3bIBaET
n3meHeHus B ctpoennu JIHK.
[IpuHMnIBEI penapanuu.
TpaHckpumnuus.

I'eneTtnueckuii koa. TpaHcaAus.
Opranu3zaiiusi reHoMa BUPYCOB
[IpoTuBOBHpPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSI.
Opranuzaiusi TeHOMa OaKTepuit

[TpakTrueckas padborta
«Brigenenne JJHK u3
OaHaHay.
[TpakTuueckas padbora
«Mopens JIHK-
opUramm».
[Tpaktruueckas paborta
«Onpenenenue
Ka4yecTBa MIPENnapaToB
JIHK ¢ momonisro
CHEKTPOPOTOMETPUM»
(Mpu HATUYKUH
000pyI0BaHUA).
[Tpaktruueckas paborta
«PennkaTuBHas
MalimHa (urpa-




AHTHOaKTepUaIbHBIC TIPENapaTHI.
Opranu3zaiiusi reHoMa 3YKapuoT
I'eHOMHOE penakTUpOBaHHUE.

JEMOHCTPALIUS )».
[IpakTrnueckas padora
«ITP (Mmonennb
aMITuUKaIms Ha
oymare).
[IpakTrnueckas padora
«Cuna mpoMoTOpay.
[IpakTuueckas paborta
«Pemienue 3a1a4 Ha
TeHETHYECKHUI KOMI».
[IpakTuueckas paborta
«DonauHr 6ENKOBY.
Uccnenosarensckas
pabota
«PacmpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTruueckas padorta
«Pabota B
COBPEMEHHBIX
reHeTH4ecKuX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MO/IX0/1a K MIOMCKY HOBBIX paboTta «KcnepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEACTB. 10 ONPEAECTICHUIO

CKpWHMHT ¥ €T0 METOJIBI.

ITytu BBenenus JIC.
dapMaKkOKWHETHKA JIEKAPCTBEHHBIX
BeliecTB. BecachiBaHue
(abcopbius) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHCHOPT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 OenKku repBoi
¢a3bl OuoTpanchopmaryu. [lytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. JKCKpenus u
sanuMUHAIMS. ['eHbl 1 OenKu
BTOPOM (pa3bl OMoTpanchopmaIuu.
®apmakoguHaMuka. [ 1aBHOE 1
mo0oYHOE, pe30pOTHBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pediiekTopHOE NEelicTBHE.

TOKCHYHOCTH BEIIECCTB
Ha apTeMUIUIX.
[TpakTrueckas paborta
«Kapra sxcnpeccun
n10(haMUHOBBIX U
CEPOTOHHUHOBBIX
pPELENTOPOB B MO3Ie
MBIIIEH).
Hccaenosarenbckas
pabota
«lloBeneHuyeckure TeCThI
Ha pbIOKax Danio rario.
CaeTtno-TeMHas
Kamepay.
HccnenoBaTenabckas
pabora
«lloBeneHuyeckure TeCThI




Bubl B3anMoeCcTBUS JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JIECTBUH
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBHIHOCTH
TpancMeMOpaHHBINM CUTHAJIMHT.
TUIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-06enkamu; BHyTPUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SITICPHBIE.
MexaHu3Mbl TUTaHA-PELIEITOPHOTO
B3anMoencTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) JACUCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTHUBHOCTb
BEILIECTBY

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHUHANTHYECKON XOJIMHEPTUYECKOU
nepenaun. MosiekyaspHbIi
MEXaHU3M JEUCTBUS U
dapmakonoruyeckue cBomcTra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOrM4eCKast peryJisius
AKTUBHOCTHU aJIpEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJpeHO0JIOKATOPBI,
CHUMITATOJIUTUKH.

MonekynspHas hapMakoaorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mctaMHHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OPraHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JEHiCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEIUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
UMMYyHHTETa. PDapMaKoJIOrHYecKast

Ha peIOkax Danio rario.
OTKpBITOE TIOJIEY.
Hccnenosarenbckas
pabota
«IloBegeH4yeckue TeCThI
Ha priOkax Danio rario.
CraitHoe moBEAECHUEY.
[IpakTuueckas padorta
«BnusaHue agpeHannHa
Ha CEepACYHbBIC
COKpalIEHUs
(mporpaMMHO€E
obecrieueHue)».
[IpakTruueckas padora
«I'mcronornueckue
npenapaTbl UMMYHHOR
CUCTEMBI».
[IpakTnueckas padbota
«I'ucronornueckue
npenapaTsl HEPBHON
CUCTEMBI».




XapaKTEPUCTUKA HHTEPIEUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
MaToU3HOIOTHN OCTPOHA30BOTO
OTBETa, MEJIALUS BOCIIAJICHHUSI.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JIEHUCTBUSA
TJIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUIHBIX
IIPOTUBOBOCIAJIUTEIbHBIX CPEJICTB.
[TonsiTHe 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kierounslii u
HEPBHBIM HAPKO3.
dapMaKoJIOru4ecKas
XapaKTEPUCTHUKA OTJICIBbHBIX TPYIIIT
HApPKO3HBIX CPEJICTB.
ITocaenoBaTeabHOCTD ACHCTBHUA HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunpr Hapymennit cHa [lonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousnekynsipHblE aCHEKThI
Houuienuuu. OnuaTHbie
peLenTOPhl, X TUIIHI.
DHkedanuHbl U SHAOP(UHBI -
SHJIOTE€HHBIE JIMTAHAbI OMTMATHBIX
pELEenTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIUSIHUE HA (QYHKIIUIO
SKCTPaAIUPAMUIHOU CUCTEMBI,
AMOITMOHANIbHYIO c(hepy, PBOTHBIIM
LIEHTp, ApTEPUATILHOE JIaBJIICHHUE,
LEHTP TEPMOPETYJISALIUU.
MonekynsipHble MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELETITOPHI, UX
JIeHICTBUE Ha KJICTOYHEBIE
MeMOpaHbl, Ha JENOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[Torenuuan-3aBUCUMbIE HATPUEBBIC




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOBI
MHTHOMPOBAHHUS MOTEHIINA-
3aBUCHUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBIMHM aHECTCTUKAMU.

Moayab «MoJieKkyJsipHble OCHOBBI cejieKnnm» 9 kiacce (68 yacon)

ouoJsiorus (20 u)

HyxkiienHoOBBIE KUCIIOTHI.
OCHOBHBIE IPUHIIATIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Perumnkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHIMIBI perTMKaIUu.
Myranyu. YUTo BbI3bIBaCT
u3meHeHus B ctpoennu JJHK.
[IprHIMIBI penapanuy.
Tpanckpunuus. ['eHeTHdeckuii
kox. Opranusanusi reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepUaIbHbIE pEnapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
I'enoMHOE penakTUpOBaHHUE.

Temel OcHoBHOE coaepKaHue JeATeIbHOCTD
LIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTH [IpakTrnueckas padora
Moaexkyasipaas MOJIEKYJISIPHON OMOJIOTHH. «Borpenenue IHK u3

OaHaHay.
[IpakTruueckas padora
«Mogpenp JIHK-
OpUTaMI).
[IpakTuueckas paborta
«Onpenenenue
KauecTBa MpenaparoB
JIHK ¢ nmomonibio
CHEKTPOHOTOMETPHUI
(mpy HaTU4YHUH
000opy0BaHusA).
[Tpaktrueckas padbora
«PenmkaTuBHas
MauimHa (urpa-
JIEMOHCTPALINS )».
[TpakTuueckas pabora
«[IP (Mmonens
aMIuInpuKaIms Ha
oymare)».
[Tpaktrueckas padbora
«Cuna npoMoTOpa».
[TpakTuueckas pabora
«Pemienue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[Tpaktruueckas paborta
«DonauHr OEIKOBY.
Hccaenosatenbckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTEepUii».
[TpakTuueckas padorta




«PaboTa B OBpeMEHHBIX
TeHETUYECKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEN0BATEIBLHOCTEN
TE€HOBY.
Tema 2. IIpenmert reneruku. Kpatkas Ponesas urpa
MogexkyasipHbie HCTOPUS Pa3BUTHUS MIPEJCTABICHUS | « AJLTICTN.
OCHOBBI T€HETHKH O HACJIEICTBEHHOCTH. UccnenoBarenbckuii
(20 v) OT rena k nNpu3HaKy: Kak poeKT MyTareHHbIe
packpacuth Kota. Uto Takoe (bakTopBHI.

npu3Hak? IIyTe oT reHa o
npu3Haka. Myranuu. AJuienm.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJIeIIN.

I'enb1 cTpOAT OpraHus3M.
BxiroueHune u BBIKIIIOUEHUE
6onpioro Habopa renoB. Kak
KJICTKW TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIMCKpeTHOE HACIEeqOBaHUE
MIPU3HAKOB. 3aKOHBI MeHIens:
OJIH T€H - OJWH Ipu3HaK. Cxema
CKpelIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB MEPBOTO
MOKOJICHUA. 3aKOH paclleIIeHUs
IpU3HAaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIBKO IMPU3HAKOB.
JuruOpuaHoe CKpeluBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HaCJIEJOBaHHE.

B3anMopelicTBue TSHOB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nojua. I[logoBbie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brusiaue gaktopoB okpysKaroIiei
cpeapl. XpOMOCOMHOE
onpeznenenue noia. [losossie
xpoMocoMmsbl. [Ipobrema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y
XKEHIMH. TpexX1BEeTHbIE KOIIKH.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
MEPEKIIFOYATENH.
[IpakTrdeckoe 3a7anue
«AJTOPUTMBI JJ151
KJIETOK.
[IpakTrdeckoe 3a7anue
«EnuHooOpasue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3ananue
«Pacmermienue Bo
BTOPOM MOKOJICHUW.
HUccnenoBaTensCKu
MPOEKT «3aKoHbI I
Menpnens B
DKCIIEPUMEHTEM.
IIpakTrdeckoe 3aganue
«Pemerka I[lenneray.
IIpakTrdeckoe 3aganue
«HacnenoBanue,
CLICIJICHHOE C MOJIOMY.
[IpakTrueckoe 3aHsTue
«B3aumonencrBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
IUTMEHTA B KJIETKY )».




Tema 3.
Mogekyasipabie
OCHOBBI CeJIeKIIUH
(28 v)

I'eHbl B monynsiusix: BEJIUKOE
paBHOBecue. [Tomymsamus. YacToTer
BCTPEUAEMOCTH MPU3HAKA U
ajutensa. Y paBHeHue Xapau-
Baitn6epra. [lomymnsiiuun
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaLMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BHIBOJSAT
MONYJIALUIO U3 PaBHOBECUS XapIu-
Baiin6epra. UuciaeHHocTh
nonyJyianuu. Ponesas urpa
«9ddekt ocHoBarens». perid
reHoB. Myranuu. Heciyyaiinoe
ckpenuBanue. M3onsmusi.
[Tonmynsuuu MEHAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHu3m
JENUCTBUSI €CTECTBEHHOTO 0TOOpA.
JBrxymuii oToop.
MoaudukaronHas
U3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOIU(DUKAITMOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMU.
CpenoBas U3BMEHYHMBOCTh
npusHaka. Koappunuent
HAaCJIEyeMOCTH Tpu3Haka. OTBeT
Ha oTOOp. [louck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. I[TomHoOreHOMHBIN
AHAJIN3 aCCOLMALINM.

«OMBD» HaJi TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosIoM. JloMecTUKanus 1
[EHTPBI TCHETUYECKOTO
pazHooOpa3sus. [lorcku pacTenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU JIJISI
yesnoBeKa. LleHTpel reHeTnyeckoro
pazHooOpasus. Hukonaii IBanoBu4
Basunos. Cenexuusi.
KomOunarnnonHast u ruOpuHast
cenekuust. ['ereposuc.

[IpakTyeckoe 3ananue
«YacToTn! annenew,
T€HOTUIIOB U
(EeHOTHUIIOBY.
Hccnenosarenbckuit
MPOEKT «AHAIN3
FeHETUYECKOMN
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dext
OyTBUTIOYHOIO
TOPJIBILLIKAY.

PosneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarenbckue
paboThI
«MoaubukanmoHHas
W3MEHYUBOCTD
pacTeHui B Ipeenax
BallleTO MECTa
JKUTEIIHLCTBAY.
[IpakTHueckoe 3agaHue
«ATPOHOMBD.
[IpakTrueckoe 3aganue
«['omonoruueckue
pSIABI HACJIEACTBEHHOM
W3MEHYUBOCTH.




CoXpaHHUTh U U3YyYUTH TCHBI, YTOOBI
MeHATh Oynyniee. Kak nmpaBuiibHO
XxpaHuTh renbl. Komtekun
TEHETUYECKUX PECYPCOB PACTCHUIA.
[IpakTukym u/unu
HCCIIEIOBATEIbCKUM MIPOCKT:
MeTobl KyJIbTUBUPOBAHUS 1N Vitro
JJIS COXPAHEHUSI TEHETHYECKUX
PECYpPCOB paCTEHUM U JJ1s
YCKOPEHHOM CEJICKIIUU
['eHeTHUEeCKUE LIEHTPHI B HAIIIEH
cTpaHe. [ 1e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOW JJISI HYK]T
CEIBbCKOI'0 XO3SMCTBA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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