MHUHUCTEPCTBO ITPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
Munucrepcrso oopazoBanusi Camapckoii 001acTu

CeBepHoe ynpajeHue MunucrepcTso oopazoBanusi Camapckoii odacTu
I'bOY COUI c. O3epku MyYHHIIMTIAJIBLHOTO paiioHa

Yesno-Bepmmnckuit Camapckoii odjiacTu

PACCMOTPEHO COI'NTACOBAHO YTBEPXIAIO
Ha TEJIarOTUYE€CKOM COBETE OtBercTBeHHBIN 110 YPB N.o.mupekropa
/Hemkosa H.W./ I'BOY COLI c. O3epku
[Ipotokon Ne 7 /T'nyroBa E.JI./
«01» amrycra 2024 r.
oT «30» mast 2024 r. Moanucan: Enexa MHyTtoBa

DN: C=RU, 0=rB0Y collc.  [Ipmka3 Ne65-01
O3epku, CN=EneHna "HyToOBa,
E=so_su.ozer_sch@samara

3 |_| eduru - 0T «12» aBrycra 2024 r.

OcHoBaHue: A sBnsitocb
aBTOPOM 3TOrO JOKYMEHTA
MecTononoxeHue: Mecto
nognucaHus

[ata: 2024.09.09
13:36:08+04'00'

Foxit PDF Reader Bepcus:
11.2.1

PABOYASA ITPOI'PAMMA
Kypca BHEYPOUYHOH AEATEIbHOCTU

(ecTecTBEHHO- HAYYHOE HAIPABIICHHE)

««bOJIOI'UAL.
ITPOEKTHO-UCCJIEJOBATEJIbCKAS JEATEJIBHOCTD 5-9
KIIACCBI»

( ¢ ucnonb3oBaHueM obopymoBaHus HeHTpa « Touka PocTay)

c.O3epku, 2024 r.



COJIEP)KAHUE

IlosicHuTeIbHAA 3aNIMCKA

AKTyaJabHOCTh U HA3HAYEHUE MPOTrPaMMBbI

BapuanTsl peanuzanuu nporpaMmbl 1 GOpMbI TPOBEACHUS 3aHATUN
B3auMocBs3b ¢ mporpaMMon BOCIIMTaHUSA

Oco0eHHOCTH paboThI Mearora no nporpaMmme

Coaep:kaHue Kypca BHEYPOYHOM 1eATeJIbHOCTH

Monynb «Kak >KHBOTHBIE ¥ PACTECHUS TIPUCTIOCA0TUBAIOTCS (IBOJIOIIMOHHAS
aKkoJiorus) 5 knacc (34 yaca)

Moy «OcHOBBI pacTeHneBoACTBa» 6 ki1acc (34 yaca)
Monayns «buotexnonorun» 7 knacc (34 gaca)

Monaynb «MosiekyJsipHbie OCHOBBI (hu3nosioruu u papmakosiorun» 8 kiace (34
yaca)

Monaynb «MosnekynspHbie OCHOBBI centekinu» 9 kinace (34 yaca)

Ilnannpyembie pe3yabTaThl 0OCBOCHHS Kypca BHEYPOUHOH AeSITeIbHOCTH
JIM4HOCTHBIE PE3yJIbTATHI
MeranpeaMeTHbIE pe3yJIbTaThl

[IpenmeTHBIE PE3YyIbTATHI

TemaTu4eckoe IVIAHUPOBAHUE

Monynb «Kak >KMBOTHBIE ¥ pACTEHUS TIPUCTIOCA0TIUBAIOTCS (IBOJIIOIIMOHHAS
skojorus) 5 knacc (34 Jaca)

Monynb «OCHOBBI pacTeHHEeBOICTBay 6 kiace (34 gaca)
Monayns «buotexnonorun» 7xknacc (68 4acon)

Moyib «MoJieKyIIsIpHbIE OCHOBBI (U3HO0JIOTHH U GapMakoiorum» 8 kiacc (34
yaca)

Moynb «MoJteKyJsIpHbIE OCHOBBI cenekinn» 9 kiacc (34 gaca)



HOACHUTEJIBHAS 3AIIMCKA



AKTYaJIbHOCTH M Ha3Ha4YeHHe nporpammsl. [Iporpamma paspaborana B
COOTBETCTBHH ¢ TpeboBaHusIMHU DenepanbHOro rocyJapcTBEHHOTO
00pa3oBaTeILHOTO CTaHapTa OCHOBHOT'O 00IIer0 00pa3oBaHus, OPUEHTUPOBAHA
Ha o0ecreueHne HHANBUAYAJIbHBIX MOTPEOHOCTEN 00yYaroIMXCcsa U HalpaBieHa
Ha JOCTHKEHHUE TUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS ITPOrPAMMBI OCHOBHOTO
o011iero oOpa3oBaHus ¢ yY€TOM BBIOOpa yYaCTHHUKAMH 00pa30BaTeIbHBIX
OTHOIIIEHUM KypPCOB BHEYPOUHOU NIESITEIBHOCTH. ITO MO3BOJISIET 00ECIICYUTh
eAHCTBO 00s13aTenbHBIX TpeOoBaHuil GI'OC BO BceM NPOCTPAHCTBE LIKOIBHOTO
o0Opa3oBaHus: HE TOJIBKO HAa YPOKE, HO U 32 €ro MpeiesiaMu.

AKTyalIbHOCTh peajiu3aliy JaHHOU MPOTrpaMMbl 00YCIIOBIIEHA CaMOit
0COOEHHOCTHIO TPOEKTHO-UCCIIEI0BATEIBCKON NeATEIBHOCTU. DTa IEATEIbHOCTD
JISKUT B OCHOBE MO3HABATEJILHOIO HHTEpECA peOeHKa, SABIIAETCS 3aJI0rOM YMEHUS
TJTAHUPOBATH JTIIOOBIE ACHCTBUS M BAXKHBIM YCJIIOBHEM YCIIEITHOM pean3aluu
uzei. JIroObie M3MEHEHNs COBPEMEHHOTO 00IIIECTBA CBSI3aHbI C TPOCKTAMHU U
UCCJIEJIOBAaHUSAMM — B HayKe, TBOPUYECTBE, OM3HECE, 00IIECTBEHHOMN KU3HH.
[ToaTOMYy BaKHBIM 3JIEMEHTOM Pa3BUTHUS JTUYHOCTH O0YJAIOIIEroCs SBIISICTCS
dbopMupoBaHuE OCHOBHBIX HABBIKOB MPOSKTHO-UCCIICI0BATEILCKON
NEeATETbHOCTH.

[Tporpammoii npeaycMoTpeHo (GOpMUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSI 3HaHUH, a TAaK)Ke U MPAKTUIECKOTO OIbITAa PadOTHI C Ja0OPATOPHBIM
o0opy1I0BaHHEM, OBJIaJICHUE TPUEMAMH UCCIIEA0BATEILCKON IEITEIIbHOCTH.
Mertobl opraHu3anuy 00pa3oBaTeIbHON U HAYYHO-UCCIICI0BATEIIBCKOM
NEeATeIILHOCTH TIPEAyCMaTPUBAIOT (POPMUPOBAHUE Y 00YUAIOIIHXCS
HECTaHIapPTHOTO TBOPYECKOI'O MBIIIJICHHUS, CBOOOIBI CAMOBBIPAXKEHUS U
WHJIUBUYATLHOCTH CY>KJICHUM.

J71s1 mOJIHOTO y4yeTa MOTpeOHOCTEN yyaluuxcs B IpOrpaMMe UCTIOIb3YeTCs
b depeHpOoBaHHBIN MOAXO0, YTO CTUMYJIMPYET YyUYaIIerocs: K YBETUICHHUIO
MOTPEOHOCTH B MHIUBHUIYATbHOU, MHTEIUIEKTYaTbHOM U MIO3HABATEIILHON
NEATENBHOCTY U Pa3BUTHIO HAYYHO-HUCCIIEA0BATEILCKUX HABBIKOB. [[porpamma
CTaHET BOCTPEOOBAHHOM B MEPBYIO OUYEPE/b IIKOJIbHUKAMH, KOTOPHIE UMEIOT
CTOMKHUI UHTEPEC U COOTBETCTBYIOUIYIO MOTHUBALMIO K H3YYEHHIO MTPEIMETOB
€CTECTBEHHO - HAYYHOI'O IUKJIA, €CTECTBEHHBIM HAYKaM U TEXHOJOTHSIM.

B nonpocTtkoBOM BO3pacTe ydamuecs MposBISIIOT CBOKO 3aMHTEPECOBAHHOCTD
B TOM WJIM UHOU 00JIACTH 3HAHMM, HAYYHOM HAINpPaBICHUU WIH NMPO(HEeCCUOHATBHOM
nesaTenbHOCTU. Takum 00pa3om, IpoUcXoauT GOpMUPOBAHUE MTO3HABATEILHON U
po¢eCCUOHATbHON COCTABISAIONIEH TUYHOCTH, IOMOTAET yyalleMycs B
onpeiesieHnH OyAyIIero KU3HEHHOTO MyTH U B MPOo(eCcCUOHAIIBHOM BhIOOpE



10CJIE OKOHYAaHUA IIKOJIbL. [Io100HOr0 poja 3auHTEpECOBAHHOCTh CTUMYJINPYET
ITIOCTOSTHHOE JKEJIAHUE IIKOJIbHUKA K IO3HAHUIO HOBOT'O, PACIIMPEHUIO U
yrayOJeHUI0 COOTBETCTBYIOIINX 3HAHUM, U MOJTYYEHHUIO HOBBIX B TOM YHCIIE
MIPAKTUYECKUX HABBIKOB, a TAK)KE MOTUBUPYET ydallerocs Ha npo(OpHUEeHTALIHIO.

[Iporpamma HaneneHa Ha MOMOIb peOEHKY B OCBOCHHHM OCHOB OpraHU3alluu
1 OCYIIECTBJICHHS] COOCTBEHHON MPOEKTHO-UCCIE0BATEIbCKON IEATETbHOCTH, a
Tak)Ke B IPUOOPETEHUH HEOOXOAMMOTO OIBITA JJIs1 pabOThl HaJ MHIUBUYabHBIM
UCCJIEeI0BAaHUEM MM POEKTOM. [IporpamMma moMoXeT IKOJbHUKY B OoJiee
rJyOOKOM M3yYEHUHU MHTEPECYIOIIEH ero 001acTh €CTEeCTBEHHBIX HAayK, a TAK)KE B
NpUOOPETEHUH BaXKHBIX COLMATbHBIX HABBIKOB, HEOOXOAUMBIX JJIsl TPOTYKTUBHOM
coLMaNIM3aMK U POPMUPOBAHUS TPAKIAHCKON O3UIUU:

— HaBBIKA CAMOCTOSITEJIHOTO PEMIEHUS aKTYaJIbHBIX UCCIIEA0BATENBCKUX UITN
NPAKTUYECKUX 33724, BKJIIOYAIOIIETO B c€0s1 yMEHHE BUJIETh U aHAJTU3UPOBATh
npo0JIeMbl, HY>KJAIOLIUECS B PEIICHUH, YMEHUE JeTAIbHO TpopabaThiBaTh U
peanu30BBIBaTh CIOCOOBI pabOTHI C HUMH, YMEHHUE TUIAHUPOBATH COOCTBEHHYIO
paboTy ¥ CaMOCTOSITENIBHO KOHTPOJIUPOBATH CBOE MPOJIBIKEHHE K HKEJTaeMOMY
pe3yibTaTy;

— HaBbIKa TeHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX UJEH, 00JI€UeHUS UX B
yIOOHYIO I pacipocTpaHeHus: Gopmy;

— - HaBbIKAa YBA)KUTEJIBHOI'O OTHOILLIECHHS K UY>KHM B3IJISIAAM U UAESAM,
oQOpMIICHHBIM B paboTax APYruX JOJIEH, IPYTUX aBTOPOB — BIAJIEIbIIEB
MHTEIJICKTYaIbHOW COOCTBEHHOCTH;

— HaBbIKA IMyOJIMYHOTO BBICTYILJICHUS TIepel OONbIION ayTuTOpUeH,
apryMEHTHUPOBAHUS U OTCTauBaHUs CBOEH TOUKHU 3PEHUS, OTBETOB HAa BOIIPOCHI
CBEPCTHHKOB M B3pPOCIBIX, YOSKIEHUS APYTHX B CBOCH MPaBOTE, MPOABUKEHUS

CBOUX UJICH;

— HaBbIKa PabOTHI CO CIIENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU
porpaMmamu, J1abopaTOpHBIM 000pPyI0BaHUEM, TEXHUYECKIUMH YCTPOHCTBAMH,
O6ubmmoTeuHbIMU (HOHIAMH ¥ HHBIMU PECYPCAMHU, C KOTOPHIMHU MOXKET OBIThH
CBsI3aHa MPOEKTHO - UCCIIEIOBATEIbCKAS EATEILHOCTD MKOJIHHUKA.

Kpowme Toro, paboTa mkospHAKa HaJl TPOSKTOM WIJIH UCCIEAOBaHUEM OyeT
CcrocoOCTBOBATh U PA3BUTHUIO €TI0 aJIEKBATHOW CaMOOIICHKH.

BapuanTsl peanusauuu nporpaMmMbl U GopMbI POBeIeHN S 3aHIATHIA.

JlanHas mporpaMMa paccurTana Ha paboTy O MKOIbHUKaMH 5-9 Kiaccos.
[Tenarory BaxxHee akKUEHTUPOBATh CBOE BHUMAHUE HE CTOJIBKO HAa KAYECTBE
pe3yibTaTa MPOeKTa UiIu UCCIEAOBaHUs, CKOJIBKO Ha TOM, YTOOBI ydaIlluiics



MOJIy4aJl 3HAHHS B TOM YHUCJIE U YEPE3 BHIMOJHEHUE MPAKTUYECKOI0 3a/1aHHUs],
JIeJ1aJl BBIBOJIBI M YMO3AKJIIOUEHHUSI HA OCHOBAHUM CBOETO UCCIIEAOBAHMS, YUHIICS
CPaBHHUBATh €r0 PE3YNbTATHI C TEOPETUUECKUM MAaTEPUAIOM U UCCIIEI0BAHUAMHU
JAPYTUX IIKOJIBHUKOB. TakuM 00pa3oM, IIKOIBHUK OCBOUT OCHOBBI POEKTHO-
UCCJIEeI0BATEIbCKON JEATENBHOCTA U MPUOOPETET HABBIK KPUTHUYECKOTO
OTHOILIEHUS K MaTepHaiy.

[Iporpamma pa3dura Ha MOAYJIH, KOTOPbIE MOTYT OBITh UCIIOIB30BaHbI JINOO
YaCTUYHO, JINOO0 NoJaHOCThI0. Tak Monynb «Kak )KUBOTHBIE U pACTECHUS
IPUCTIOCAOIMBAIOTCS (IBOJTIOLMOHHAS SKOJIOTHS ) IPEANOIaraeTcst sl U3y4eHus
B 5 win 6 kiacce B TedeHue oaHoro roja (34 gaca B roa). Moaynu «OcHOBBI
pacTeHUeBOICTBa U «BHOTEXHONOTUS» paccCUUTaHbl HA 68 4acoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 rona (68
4acoB B roj1). Bo BTopoM ciiyyae BO3MOXKHO MPOX0KACHHE 000MX MOIYIeH
(«OcHOBBI pacTeHHEBOICTBa» B 7 Uiy 8 kiacce, «buorexnonorun» B 7 uiu 8
KJjacce). AHaOTUYHO MOJTYNIH «MOJIeKyJIsipHbIE OCHOBBI (PU3UOJIOTUH U
dapmakonorun» u «MoJeKyIsipHbIe OCHOBBI CEJIEKIIUMY PACCUMTAHbI Ha 68 YacoB
U MOTYT OBITh peau30BaHbl B TeUeHUH 2X JieT (1o 34 yaca B roj) Wind B TeueHUH 1
roja (68 yacos B ron). Bo BTopom citydae BO3MOKHO IIPOXOKIEHUE 000UX
mMoaynein («MonekyssipHble OCHOBBI CeJIeKIIUn» B 8 Kinacce, «MoJekysipHbie
OCHOBBI (PM3HOJIOTUHU U (hapMaKoJIoruu» B 9 Kitacce).

MOXHO peKOMEHA0BAThH UCIIOIB30BaTh MOAYJHN «Kak >KMBOTHBIE U pACTEHUS
npucrnocadIuBaroTcsa», «OCHOBBI PACTEHHEBOICTBAY, «MOJEKYISIpHbBIE OCHOBBI
CEJICKIIMH» B KAaYECTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO ITMKIIa (5-9 kiace 1o 1
qacy B HEJIENI0) JIsl KJIACCOB arpOOMOTEXHOIOTUUECKON HAITPABIECHHOCTH.
Monynu «Kak >XMBOTHBIC U PaCTEHUS IPUCIIOCA0IMBAIOTCA», « bHOTEXHOTOTHIY 1
«MonexynsipHbIe OCHOBBI (PM3HOJOTHUHU U ()apMaKOJIOTHN» B KAYECTBE
HENpepBIBHOTO 00pa3oBarenbHOro nmukia (5-9 ximace mo 1 wacy B HeAeI0) st
KJIACCOB OMOTEXHOJIOTUYECKOTO MU MEIUITMHCKOTO HAMPABICHUH.

B3aumocss3b ¢ nporpammoii Bocnutanus. [Iporpamma kypca
BHEYPOUHOMU JIESITEIbHOCTH pa3paboTaHa ¢ y4ETOM PEKOMEH IalMi MpUMEPHOM
MpOrpaMMbl BOCIIUTAHUS, YUUTHIBAET MICUXOJIOTO-MIEAarOrHYeCKUe 0COOEHHOCTH
JAHHBIX BO3PACTHBIX KaTEropuil. ITO MO3BOJISIET HA MPAKTUKE COCTUHUTh
00y4JaroNIyt0 ¥ BOCIUTATENBHYIO IEITEILHOCTD TIeIarora, OpUeHTUPOBATh €€ HE
TOJIKO Ha MHTEJUJIEKTYyaJlbHOE, HO U HA HPABCTBEHHOE, COMAIIBHOE PA3BUTHE
pebeHKa. ITO NpOsBIISIETCS



— B IPUOPUTETE JIMYHOCTHBIX PE3YyJIbTaTOB PEAIN3ALUN TPOTPAMMBI
BHEYPOUHOU JEATEIIBHOCTH, HALLIEAIINX CBOE OTPAKEHNE N KOHKPETU3ALIUIO B
IIPUMEPHOM IPOrpaMMe BOCIIUTAHUS;

— B BO3MOYKHOCTU KOMIUIEKTOBAaHMS PA3HOBO3PACTHBIX TPYIIT IS
opraHu3auuy NpoQoOprUEeHTAIMOHHON NEATEIbHOCTH IKOJIbHUKOB,
BOCIIUTATEJIBHOE 3HAYEHUE KOTOPBIX OTMEYAETCS B IPUMEPHOM IpOrpamme
BOCIIUTaHMS;

— B MUHTEPAKTUBHBIX (pOpMax 3aHATUHN AJIS HIKOJIBHUKOB, 00ECTIEUMBAIOLIUX
OOJIBIIYIO UX BOBJICYEHHOCTh B COBMECTHYIO C M€/IaroroM U JIpyruMu J€ThbMU
JEeSTENbHOCTh U BOBMOXHOCTh O0Opa30BaHuUs Ha €€ OCHOBE JIETCKO-B3POCIBIX
OOLIHOCTEH, KIIF0UEeBOE 3HAUEHUE KOTOPBIX ISl BOCIIUTAHUS MMOAYEPKUBACTCS
IPUMEPHON IPOrpaMMOM BOCTIMTAHUS.

Oco0enHocTH padoThI YyUunTeIsl 0 MpOrpamMMme. 3a/1a4a yYuTessi COCTOUT B
TOM, YTOOBI COMPOBOXKIATH MIPOIIECC MPOPECCUOHATEHON OpUEHTAIIUN
IIKOJIbHUKA, PACKPBIBAs MOTEHIIUA KaXXI0TO Yepe3 BOBJICUCHUE B
MHOT000pa3HYIO JesATeIbHOCTh, OPraHW30BaHHYIO B pa3HbIX ¢popmax. [Ipu aTrom
pE3yNbTaTOM PabOThI YUUTEIS B IEPBYIO OUEPEIb SBISETCS JMUHOCTHOE pPa3BUTHE
yuanierocs. JIMUHOCTHBIX Pe3yJIbTATOB YUUTENb MOXKET IOCTHYb, YBJICKas
y4€HHUKa COBMECTHOM U MHTEPECHON UM 000UM JIeATeTbHOCThIO, YCTaHABIIUBAS BO
BpeMsl 3aHITHI T0OpoKeNaTeIbHyI0, MOIIEPKUBAIOITYI0 aTMOc(hepy, HachIas
3aHTHS [ICHHOCTHBIM cojiep:kanueM. [I[puMepHast cxema npoBeAeHUS 3aHATUN TI0
porpamme:

1. OOBsiICHEHHE TEOPETUUECKOTO MaTepHaa 1o TeMe.

2. TloaroToBKa K SKCIEPUMEHTAILHOMY 3aHATHIO, O0CYXIACHUE OOBEKTOB JJIs
MPAKTUYECKOTO 3aHSTHS.

3. [lpoBenenne MPaKTUYECKOTO 3aHITHS — OCHOBHAs 3a7a4a OCBOCHHE
METOJ0JIOTUU JAHHOTO SKCIEPUMEHTA.

4. Tlo OKOHYaHMH TIPEJUIOKHUTH JETSAM, KOTOPHIE 3aMHTEPECOBAIUCH JAHHBIM
AKCIEPUMEHTOM, Pa3BUTh €ro B HCCIEAOBATENbCKUM MpoeKkT. [ns 3toro
HE00X0IMMO 00CYUTH 00BEKTHI, KOTOPHIE YUYEHUK OYAET UCCIIEeIOBATh, COCTABUTH

IUIaH 3KCIICPHUMCHTA.

5. IloMoub yueHHKY MpOoaHATU3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA.



OLeHuTh pe3ynbTaThl MPOEKTHO-UCCIIEN0BATENBCKON IEITEIbHOCTH
IIKOJLHUKOB MOKHO B MPOIECCE 3alIUThI UMU CBOMX PAa0OT B paMKax IIKOJIbHOM
HAayYHOMPAKTUYECKOU KOH(PEPEHIIHUH.

COJIEP’KAHUE KYPCA BHEYPOUHOI
JAEATEJBHOCTHU

Monyab «Kak :KHUBOTHbIE M PACTEHUS] IPUCTIOCAOJIUBAKOTC»
(3BOJIIOIIMOHHASI 3K0JI0THS) S KJIace (34 yaca)
1. Mut uccnedyem »ncuevie oo6vekmot (6 uacos)

CBolicTBa U CTPOEHUE KUBBIX OPraHU3MOB (CTpOCHHE KJIETKH). Bum, ocoOb —
OpraHu3M Kak efuHas cuctema. Ananrauuu (npucrnocoosnenus). [Tonsitue
roMeocTasa )HUBoro opranusma. CriocoObl ero noaaepx aHus.

[TonsiTue BapraTuBHOCTHU NIpU3HaKa. MccienoBarenbckue padoTsl «Bee mu
(cunHuIbI, 6€51KU, Oepe3bl U T.1.) OAuHAKOBbIe? DOTOKBECT.

Orpannyenust Mmopdosorndeckux u pusnosiornueckux agantamuii. [louemy
OpraHU3Mbl HE CTAHOBSTCSI OECKOHEUHO OOJBIINMU, MAJICHBKUMU, BCESTHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOP/IOB PACTEHUN U )KUBOTHBIX
HAIIIeTO Kpasi».

2. Bnusanue oxpyscaroweil cpeovt na sncugsle opzanusmol (12 uacos)

dakTophl OKpYXKaIOIIEH cpenbl (abnoTndeckue, OMOTHYECKHUE,
anTponorennsie). [Ipumepsl abnoTnueckux (HakTopoB, OKa3bIBAIOIIUX OCHOBHOE
BIIMSTHUE HA )KU3HEACSATEIBHOCTD KUBBIX OPTaHU3MOB: TEMIIEPaTypa, CBET,
BIaXHOCTh. [IpakTuueckoe 3anstue «L[Bet u Temno» (KyOuKu jb/1a B3BECUTb,
MOJIOKUTH B yamiku [leTpu Ha pasHOIBeTHYIO Oymary, uepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO ObIcTpee pactasin). [IpakTudeckoe 3anatue «UTo pacTBOpsieTcs B
Boze» (dKcriepuMeHT «OKunkuit mom»). [Ipaktudeckoe 3austue «Auddys3us
BEIIECTB B BOJIE (PAcTBOPHI)», «JIBrKeHHE pacTBOPOB MO IBETKY». [IpakTideckoe
3ansTHe «Jlen mmaBaet B Boje (alicOepru, 3aMmep3aHue BOJTOEMOB)».
[Tpaktrueckoe 3anatue «Jleq mpu 3amep3aHuyl paciupseTcs (pa3pylieHue
KamHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIETOK).

OCHOBHBIEC 3aKOHOMEPHOCTH MPUCIIOCOOTIEHUS KUBBIX OPTAHN3MOB K
abnotnueckuM ¢axkropam. [IpucnocobieHus K OCHOBHBIM a0MOTHYECKUM
dakTopaM: TemnepaTypa, BIaKHOCTh U cBeT. [IpakTuueckoe 3anstue «lllyda»
(kyOuKHU JbJ1a 3aBEPHYTH B pa3HbIi MaTepual, B3BecuTh). [IpakTruueckoe 3aHsITHE



«IIurMeHTB (MOXKHO pa3IeuTh Ha BATMAHE KPACUTEIHN U3 (PIIOMacTEepOBy.
[Tpaktueckoe 3ansaTre «Kak KMBOTHBIC MJIABAIOT B Bo/Ie» (DKCIIEPUMEHT ¢
MMUTICTKOMN ).

HccnenoBatensckue paboThl « BnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa
MTOYBHI) HA PACTCHUS B €CTECTBEHHBIX WJIM HCKYCCTBCHHBIX YCIOBUAX» (Ha
JOCTYITHOM MaTepHaie).

3. Bzaumooeiicmeus rcusvlx opzanuzmos (4 uaca)

buotnueckue paktopsl. 3aKOHOMEPHOCTH PA3BUTHUS MEKBHUIOBBIX
B3auMOOTHoIIeHUH. K0o3BoIOIMS (XUIITHUK-)KEPTBA; Mapa3uT-X03s1H ) DBOJTIOLUS
ctpareruii noosiBanus nuiy. ConuanbHOCTh. Buabi-Becenenupl. [lepeyenn
pacreHuiiBpeauteneil. Mccnenoparenbckas pabora «Habmronenus 3a
B3aMMOOTHOIIICHUSIMU KUBOTHBIX MPH JOOBIBAHUU MUY (KOPMYIIIKH JJIsI TITHII,
JUTSl TOPOJICKUX WJIH CEJIbCKUX JKUBOTHBIX). BeO-kamepni». MccnenoBarenbekas
pabora «PacnpocTpaHeHre BUAOBCHHAHTPOIIOB B HAIIEl MECTHOCTH.

4. Yenoeex 6 sncusnu pacmenuii u yxcugsomuvix. (6 uacos)

AnTponorennsie paktopsl. [IpaBna iau, 4To MNEpBOOBITHBIE JIFOIH KUTU B
rapMOHHUH C IpUpooil. OgoMaTHUBaHUE U IPUPYUEHUE KUBOTHBIX U PACTCHUH.
3adeM cniacaTh BBIMUPAIOIINE BUBI, KaK 3TO AeiaTh. KylnbTypHbIE paCTEHUS U UX
nukue npeaku. [louemy BaxkHO UX coxpaHsaTh. PasHooOpasue KyJbTypHBIX
pPAaCTEHHI Y UX 3HAYCHUE B )KU3HU 4eJIOBEKa. KpacHas kHUra Bameu TeppuTOpHUH.
Oco0o0 oxpaHsieMble TEPPUTOPHH, 3anoBeAHUKNU Poccun u mupa. [IpakTuyeckas

pabora «Pa3zHoo0Opa3ue KyabTypHBIX PACTEHUI B BallleM PETHOHEY.

HccnenoBarenbsckas pabota «BausiHue aHTPOIMOTeHHBIX (DAKTOPOB Ha
pa3BHUTHE PACTEHUH B TOPOJI€/HACETIEHHOM ITyHKTE.

Okckypeus/mpaktudeckas padora «OOIIT B BameM pernone — yHUKaabHbIC
O00BEKTHI IPUPOIBI».

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — ogHa n3 BaxkHeHmmx o6oaouek 3emn. Uto Takoe
«QKOJIOTUYECKHE HUIIN» U KaK OHU (hopmupyroTcsa? GopMupoBaHnue 3HAHUH 110
Omopa3zHo00pa3HIo KU3HEHHBIX (OPM, MMOBEACHYCCKHUX MTPUCITOCOOJICHHIH,
Moau(pUKAIMOHHAS U3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTutenpHbie

COO6IHCCTB3 U UX TUuMbl. Pa3BuTHe U CMEHBI PaCTUTCIbHBIX COO6HI€CTB.



HccnenoBarenbckue padoThl «KOJIOTMYECKUE HUIIM BOKPYT T€Os —
onucaHue (pakToOpoB OKpyxkarolen cpeasl». MccnenoBaTenbeckue padoThl
«DeHonornuyeckue HabIOACHUS.

Monyab «OcHOBBI pacTeHneBOACTBa» 6 Kiacce (34 yaca)

1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

Yro-Takoe pacTeHUEBOCTBO: OCHOBHbBIE (DAKTOPHI BhIPAILIMBAHUS PACTEHUIA.
HcTopus pa3BuTHs arpoxuMuueckux 3HaHui (padorsr M.B. JlIomoHocoBa, 0.
JInbuxa, byccenro, B.B. JlokyudaeBa, K.A. Tumupsizena, [1.A. Kocteruenra, JI.H.

[IpstHumaukoBa u Ap.). [lpaktuueckas padota «bouka JInbuxay.
2. Azpomexnuueckuit sxcnepumenm (3 uaca)

IIpaBuiia MOCTAaHOBKM arpo’KCnepuMeHTOB. IlocTaHOBKA SKCIEPUMEHTOB €
pacteHusiMU. BBIOOp TeMbl, COCTaBJIEHHE TUIIOTE3bI, 1IEJIM U 3a]1a4 YKCIIEPUMEHTA
110 BBIPALLIMBAHUIO PACTEHUN B KOHTpOJIUpyemMoil cpene. KoHTpoiau, HoOBTOPHOCTH,
npoBeaeHue skcnepumenTa. [InanupoBanue sxcriepuMenTa. OeHKa pe3ybTaToB
sKcniepuMeHnTa. MccnenoBarenbekas pabora «PakTopsbl, BIUSAIOLINE HA
[IPOpacTaHue CEMsIH (POCT IIPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KpYIIOIrOAUYHOI'O BhIpAaIlUBAHUA CAJIaATOB 1 MUKPO3CIICHU

B KOHTPOJUPYEMBIX UCKYCCTBEHHBIX yclIoBUSIX. COOp YCTAaHOBKU IS
BBIPAIIMBAHUS PACTEHUIN B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuit (10 uacos)

Bona. PactBop. BeITskka. AHHOHBI, KATHOHBI, 3JIEKTPONPOBOIHOCTE U pH
pactBopa. Poip XuMHUECKHUX 3JIEMEHTOB B ITUTaHUU pacteHuid. [lomyyenne
MUTATEIBHBIX BEIIECTB pacTeHusMu. [IpakTudeckas pabora «Cxembl
MUTATEIBHBIX PacTBOPOB. Pacuer 103 yaoOpeHuil 171l MUTATENbHBIX PACTBOPOBY.

Y no0penusi: opranndeckune, MUHEpalbHbIe, MUKPOOUOTOTHYEeCKUE. THTIBI
nuTaHus pacteHuid. Bo3ayiiHoe u MuHepanbHOE (KOPHEBOE) MUTAHUE PACTEHUI.
TpaHCOPT NUTATENBHBIX BELUIECTB PACTEHUM: BOCXOASIIIUNA U HUCXOISIIIUN TOK.
Baxneiimue kanuiiaeie, pocopHbie 1 a30THBIE yI0OpEHNs, UX CBOMCTBA.
[Tpocteie u cinoxubie ynoopenus. [Ipaktudeckas pabora «I[IpaBuna cmemmBaHus
ynoopenwnit» [Ipaktrueckast pabota «[lutanue pacTeHuil: TEXHOIOT U
MIPUTOTOBJICHUS MUTATENBHBIX PACTBOPOB JJISI PA3HBIX KYJIBTYP».



PocT u pa3zBuTHE pacTEeHUII: ATanbl OHTOr€HE3a, (PAKTOPHI, BAUSIOIINE HA POCT
pacTeHuil: CBET, I'yCTOTa I0CaJ0K, uTaHue, cyocrpar. [Ipakrudeckas padbora
«MOHUTOPUHI MUHEPAIBHOTO IUTAHUS PACTCHUI.

Oco0eHHOCTH MUTaHUS PACTEHUN a30TOM. A30T U €ro 3HaU€HUE B )KU3HU
pacteHuii. @OpMBI a30Ta ¥ UX IIPEBPALLECHUE B IIOYBE.

Ucrounuku docdopa nius pactenus. 3naueHue dhochopcoaepkaiux CoeTMHEHUN
B KJIeTke. Poirb Makposprudeckux coequHeHuit ochopa B SJHEPreTHUECKOM
oOMeHe.

Brnusinue kanus Ha ¢pu3HyUecKre CBOMCTBA MPOTOIIa3Mbl, HA (PEPMEHTHI
YIJIEBOJOPOIHOTO OOMEHA, CUHTE3 O€IKOB U Ap. Ponb kanus B noaaepkaHuu
MOHHOT0 OajaHca B TKaHAX, B IPOLIECCAX CAaMOPETYJIALUN.

PerynsaropHast u cTpyKTypooOpa3oBaTesibHasi poJib KajbIUs. YdacThe B
00pa30BaHUU KIIETOYHOU CTEHKH, MO ACPKAHUU CTPYKTYPhl MeMOpaH 1
pEryJsiius UX MPOHULIAEMOCTH.

3HaueHne MarHus B Metadonu3me pactenuil. Maruuit B coctaBe xjiopoduiia,
CXOJCTBO XJOpO(HUILJIa ¥ TEMOTJI00MHA KaK CBUIETENBCTBO €IUHCTBA
OpraHU4ecKoro MUpa.

Cepa " €Iro0 OCHOBHBLIC COCAUHCHUA, UX POJIb B CTpYKTypHOfI OpraHn3anuu KICTKH,
Y4aCTUC B OKHUCIINTCIbHO-BOCCTAHOBUTCIbHBIX PCAKIIUAX.

MuxkpoanemenTsl. [IpeacTaBieHus o pojau MUKPOIJIEMEHTOB B META00IN3ME
pacteHuii. OCOOEHHOCTH MOCTYIIJICHUS MUKPORJIEMEHTOB B pacTeHusl. CHHEpPTU3mM
Y QHTAarOHW3M 3JIEMEHTOB IIUTAHUS PACTCHUMN.

PacturenpHas quarHocTHKa U METOABI MASHTH(DUKAIIMKY HET0CTaTKa/N30bITKA
anemMeHToB nutanus. [IpakTudeckas padora «PacTuTenbHas THArHOCTUKA.

UccnenoBarennsckas pabora «O1ieHKa COCTOSTHHSI KOMHATHBIX pACTEHUH, paCTEHUIN
Ha KOJBHON TEPPUTOPUHU, YCTAHOBKA MPUYMH NATOJIOTHYECKUX COCTOSTHUM (ITpU

HaJIMYUN)».

HccnenoBarensckas padora «OrieHKa BIUSHAS Pa3TUIHBIX JIEMEHTOB Ha
COCTOSIHUE PacTeHUM (COCTABIECHUE PA3TUYHBIX TOJKOPMOK)».



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

[lonsTue o perymnsTopax pocta pacreHuid. CTUMYJISTOPBI pOcTa — (PUTOTOPMOHBI
(aykcunbl, THOOEpEINTMHBI, HIUTOKUHUHBI). IHTHOUTOPHI pocTa pacTeHuil: 1.
npupojiHbie (a0CIUM30Bas KUCIOTAa U HEKOTOphIe (DeHOJIBHBIE BEECTBA
(uKymMapoBas, KOpUYHasi, CAIMIIMIOBAS K-Thl), 2. CHHTETHUYECKUE (MOP(hAKTHUHBI,
peTaplaHThl, 1e(OTUaHTbI, 1€CUKaHTbI, TepOUIabl). DUTOMOHUTOPUHT U OLIEHKA
coctosinus pacteHuil. CoBpeMeHHbIe criocoObl MOHUTOpUHTa. [IpakTHUeckas
pabora «DUTOMOHUTOPUHT U OLIEHKA COCTOSIHUSA pacTeHuil. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPUHTA.

HCCHCHOB&TCHBCK&H pa60Ta «BnusHue TCTCPOAYKCHUHA Ha IPOPACTAHUC (pOCT Ha
Pa3HbIX CTaAUAX, B PA3HBIX yCJ'IOBI/ISIX) Pa3INYHbIX paCTeHHﬁ)>.

3a1111/1Ta paCTeHI/Iﬁ oT BpeHHTGHGﬁI OCHOBbBI 6I/IOM€TOJIa. HpaKTI/I‘ICCKaSI pa60Ta

«I/IHCCKTapI/II/Ii ImpaBuJIa 1 YCJIIOBUA Pa3BCACHUA ITOJIC3HBIX HACCKOMBIX)).

5. Boonas, necuanasn u nousennasn Kyaipmypol, ux npumeHenue 6
svipawjueanuu pacmenuil. Puzuonozusa pacmenuii (6 uacoes)

Bopanas, necuanasi 1 mouBeHHasl KyJbTYpbI, UX TPUMEHEHHUE B BhIpAIIUBAHUH
pactenuii. [IpoBegenue Boibl B KopHE U cTebie pactenuid. [IpakTudeckas padoTa
«KopHeBoe naBieHue».

BoHbIi peskuM pacTeHU: CTPOSHHUE YCTHHIL: (DaKTOPHI, BIUSIOIINE HA UX
PACKpBITUE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYJISALNN UCTIaPEHUS BIIaru
pactenuem. [Ipaktudeckas padora «[Ipurotosienue npenapara yCTbUIl METOJIOM
CJICTIKaY.

UccnenoBarensckue paboThl: « BiusHUE yCIOBHIA COACpKaHUS PACTCHUI Ha
KOJIMYECTBO YCTBHILY.

DOoTOCUHTE3 — YHUKAIBHBIN Mpoliecc pacTeHnid. TemHoBas u cBeToBas (has3bl
¢dotocunTe3a. 3HaUeHHE POTOCUHTE3A JIJIS )KUBBIX OpraHu3MoB. [IpakTrueckast
paboTa «DyHKIIMOHAIbHAS TUAaTHOCTUKA PACTEHUHN MO aKTUBHOCTHU
xsoporutactoBy MccnenoBarenbekas padota «Onpenenenue ximopoduiia A u b,
o1leHKa (POTOCHHTETUYECKON aKTUBHOCTH PACTEHHUH M (JaKTOPOB, BIUSIOMINX HA
HEEe».

@akTOpbI POCTa PaCTEHHI: BO3AYX U asdpanus. [lo13eMHO€E NbIXaHWE PACTEHUN:
COCTaB MOYBEHHOI'0 BO3/yXa, ra3000MeH. ['a3000MeH npu 6ecriouBEeHHOM
BbIpamuBanuu. [Ipaktuueckas pabora «Aspauus, CO2 u O2. Jlpixanue



pactenuit». [Ipaktuueckas paborta «JlpixaHne pacTeHU: OLIEHKAa UHTEHCUBHOCTHU
JBIXaHWS PACTEHUM U IUIOIOBY.

HccnenoBarensckue padoThl: «BiusgHue cnocoda BeIpaliuBaHus (cocTaBa
MUATATEeIbHONW CMECH, CXeMbl BHECEHHS ) HA POCT U Pa3BUTHUS PA3IUYHBIX
paCTEHUIN.

6. Kyromypuwie pacmenus. Cospemennsie acnekmel cenexyuu (4 uaca)
Kaxk yenoBek ctan ucnoyib3oBath pactenusi? CBsi3b pa3BUTUS LIUBUIU3AIUU
YeJIoBeKa U OJloMalTHuBaHus pacTteHui. Jlomectukanus. {uckyccus
«/lomecTukanusi, BCe JIM paCTeHUS U )KUBOTHBIC, KOTOPHIC KUBYT PSAIOM C
YEJIOBEKOM UM OJIOMAITHUBAIOTCSI? MOXKHO JIM CUUTATh TapakaHa OJIOMAIIHECHHBIM
JKUBOTHBIM 7

HacnenctBeHHOCTh M NI3MEHYUBOCTH — OCHOBHBIE CBOMCTBA )KMBBIX OPTraHU3MOB.
N3menunBocth. Buasl uaMmeHunBoCTh. [IpakTrueckas pabota
«MoaudukarmoHHass U3SMEHYUBOCTb (JIUCThS, UTOJIKH C OJHOTO JIEPEBA)».

I'en — MaTepuaabHbIi HOCUTENbH HACIIEICTBEHHOCTH U U3MEHYMBOCTH.
HyxkiiennoBsie kucnoTsl. JIokanuzaius reHeTU4eCKoro Marepuana B KIETKE.
Henenue kinerok. Perumukanus [IHK. OcHoBHas 1orma MONEKyJISIpHOM OWOJIOTHH.
Tpanckpunums. Tpancnsmus. Mytaruu. [Ipaktudeckas pabora «I'eH —
MHCTPYKIIMS 0 cOOpKe KJIETKH (Ha Oucepe Wi KOHCTpYKTope)». [IpakTudeckas
pabota «MyTtanus Ha OyTepopose (000it 00BEKT U3 MpeabIAyIel padoTHI, TIe
M3MEHEHHE MHCTPYKIIMU MPUBEACT K U3BMEHEHHUIO BHEITHETO BHUJIa 00BEKTA)».

7. Pacmumensnasn npooyxkuyus. (6 uacos)

Hanzemublie u mo3eMHbie opranbl pacteHui. [lober u BU1on3MeHeHHBIN ooer
pactenuii. CrmocoObl pa3MHOKEHHUS PACTEHUH.

[TonsiTue o kauecTBe MpOoAyKTOB nUTaHus. [IpoOIEeMbl KOHKYPEHITUN
OT€YECTBEHHBIX IPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U
CpelcTBa coXpaHEeHUs MPOyKTOB nuTaHus. [Ipakruueckas padora «lIpenensHo
nomyctumblie koHeHTpanun ([1/1K) n metoap! kKoHTpos 6e30macHOCTH
PaCTUTENBHBIX TPOAYKTOB MUTAHUS.

Mukpo3eneHsb: moie3HocTh U TexHosorus. MccnenoBartensckas padora «OneHka
KauecTBa BBIPAIIEHHONW MUKPO3eJIeHN» (TM00 CBOS, TMOO M3 MarasuHa).

XUMUYECKUN aHATU3 MPOAyKIUU. OCHOBBI CLIEKTPO(POTOMETPUH.



[ToTenuuometpus. Xpomarorpadus. [Ipaktuueckast pabota «MeTObI OLIEHKH
Ka4eCTBA PACTUTEIBHON MPOAYKIIUH: XPAHEHUE U COXPAHHOCTh MUTATEIbHBIX
BeIIeCTBY (10 JOCTYMMTHOMY 00OpPYAOBaHUIO).

UccnenoBartenbckas padbora «Omnpenenenue Buramuia C METOI0M 00paTHOTO
TUTPOBAHHUS B IJIOAAX HA PA3HOM CPOKE (CI1oco0e) XpaHEHUs».

Monyan «Bnorexnosorus» 7 Kiace (34 yaca)

1. Buomexnonozus (4 uaca)
[ToHsiITHE OMOTEXHOJOTHH. 3a4€M YEJIOBEKY OMOTEXHOJIOTHH, B YEM MX
NPEUMYIIECTBO MePe]] XUMUIECKUM CUHTE30M. OCHOBHBIC OMOOOBEKTHI
OMOTEXHOJIOTUH: POMBIITUICHHBIE MUKPOOPTaHU3MBI, KIICTKU ¥ TKAHU PaCTCHHH,
KUBOTHBIX M UeJIOBEKa, OnokaTanm3aTopsl. [Ipaktrudeckas padota «IIpumepsl
NPUMEHCHHS OMOJIOTHYCCKUX O0OBEKTOB B TBOCH KU3HM.

CoIpbe 17151 OMOCHHTE3a U OLIEHKA ero OMOJI0run4eckoit ieHHOCTU. OCHOBHbIE
UCTOYHUKH YTIIepoJia, a30Ta, pocdopa, mukposnemeHToB. McciaenoBanre HOBbIX
MCTOYHHUKOB ChIPhs (BKJIIOUYAsi BOIIPOCHI €T0 MpeABapUTEIbHON 00paboTKN),
pa3paboTKa HOBBIX MUTATENbHBIX CPEM, B TOM YUCIIE BKIIOYAIOLIUX
OMOCTUMYIISITOPBI U IPYTHE DJIEMEHTHI YIIPABIEHUS U ONTUMH3AIIMH IPOIIECCOB
O6uocuHTe3a. MeToapl ONTUMHU3ALUY TUTATEIBHBIX CPE/I.

2. Mukpoouonozus (6 uacos)
[TonoxeHne MpoKapuoTOB B cUCTEMe opraHndeckoro mupa. CTpoeHue
OaktepuanbHol KiIeTku. Kitaccudukanus 6akrepuit. Mopdoiorust 6akrepuid.
[IpocThie 1 CIOKHBIE METOIbI OKpaIuBaHus OakTepuit. ®u3noaorus OaKTepHii:
NUTaHMUE, IbIXaHUEe, POCT U Pa3MHOXKEHUE. 3HAKOMCTBO C JOMEHOM ApXeH
(3KCTpeMOUITBHOCTH, 0COOEHHOCTH CTPOCHMS KiIeTKH ). JlabopaTtopHas pabota
«DuKCUpOBaHHBIE TIpenapaThl 6akTepuii. OnpeneneHre GopMbl MPEII0KEHHBIX
KyJIbTYp MUKPOOPTAaHU3MOB, UCTIONB3YS MTPOCTON METOT OKpacku» JlabopaTopHas
pabora «OmnpeeneHne THIa KIETOYHOW CTEHKH METOJIOM OKPAITUBAHUS 110
I'pamy» (pu HATUMYKUK PEAKTHUBOB).

MosnouHoKHCIOE U ciupTOBOE OpokeHne. dotorpodHbie 1 XeMOTpOPHBIE
Oaktepun. KuneTndeckoe onucanue mpoiecca pocta MUKpPOOPTaHH3MOB.
DKCnoHeHIHallbHast Mojenb pocta. Kunertuka rudenu MUKpOOPraHU3MOB.
JIaboparopnas pabota «[IpurotoBieHne NpuKU3HEHHBIX MPENAPATOB
MOJIOYHOKUCIIBIX OaKTEepUid».



[TaTorennsle 6akTepun. YyMHas najgoyka v YepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
Tyoepkyie3. Mctopust 60pb0bI ¢ OakTepuanbHbIMU UHpEKIusAMU. JlabopaTopHas
pabota «IloceB cMbIBa ¢ pyk Ha yaniku [letpu». JlabopatopHas pabota
«Bpinenenue yucToi KyabTypbl OakTepuil. Meroa pazsenenuii. Meton
ucTomlaroiero mrpuxay. Jlabopatopnas padbora «Mopdosoruyeckas
XapaKTEepPUCTHUKA BBIICTICHHON YUCTOW KyIbTYPBI: XapaKTePUCTUKA KOJIOHHH,
(dopma OakTepuil, TUI KIETOYHON CTEHKN.

Boiina 0ecKOHEUHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHU3Mbl 1eHCTBUI
aHTMOMOTUKOB. MexXKileTouHas KOMMYHHKalus 6akrepuii. YyBCTBO KBOpyMa.
JIabopaTtopHas padora «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha Yallke 0e3 U ¢
nobasieHus aHTUOMOTHKOBY MccnenoBatenbckas padora «Ilouck
MUKPOOPTaHU3MOB 00J1a1al0IIUX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Tpumenenue 6akrepuil uesoBekoM. Kunernueckoe onrcanue OMOCHHTE3A
IPOAYKTOB MUKPOOPraHu3MaMu. bakrepruu, KOTOpbeIe MOTYT pa3Jiararh INIACTHUK.
HccnenoBarensckas paboTa «BpineneHre MOJIOYHOKUCIBIX OaKTEpHid,
UCCJICOBAHUE UX AKTUBHOCTHY.

Mukpoopranu3Mbl B arpoOuoTexHosioruu. ckyccTBeHHbIE acCOIMaIi pacTeHUN
¢ mukpoopranusmamu. MccrnenoBarensckas padbota «Beigenenue 6akrepuii
MOJIC3HBIX JIJIsI PACTCHUIN.

3. Jykapuomuueckue opzanHuzmvl 6 OUOMeEXHOI02UU (N1eCHesble ZpUbbL,
Oposicxcu, 600opocau) (6 wacoes)

[InecHeBbie rpuObI MPOAYIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.
OO6mast xapaKTepuUCTUKa IPOXKKEN caxapoMHIeTOB. VicTopus ncmonbp30BaHus
JTPOXOKEN B TPAIMITMOHHONW OMOTEXHOJIOTHU. TEXHOJIOTUY BUHOJETUS U
XJIeOOTEeUeHUS, CTICTIMATM3UPOBAHHBIE PaChl IPOXoKend. MeTabomu3M IPOosKIKeH.
Peakmus ciuproBoro 6poxenusi. Jlaboparopnas padota «I[loacuer kinetok
npoxokeit B kamepe [opsieBay. JlaGoparopnas pabora «OOHapyKeHHE MTPOTYKTOB
CIIUPTOBOTO OPOKEHHUSI: ITUIOBOTO CIIUPTA U YIIIEKUCIOro ra3a». [lonyuenue
BTOPUYHBIX META0OIUTOB B IPOXrKaX. JIpOkKiKM Kak MPOAYLIEHThI OUOTOTIUB.
[Tomy4yenwue meneBbIx OEIKOB B IPOXKIKAX.

Oco0eHHOCTH BEr€TaTUBHOTO U MOJIOBOTO PA3MHOXKEHUS Y IPOXKIKEH, 3HAUCHHE
M3y4YE€HUSI MUTO3a U HUTOKUHE3A JJIs1 ONTUMHU3ALHUH IPOLIECCOB KYJIbTUBUPOBAHUS
JPOKXKEBBIX IITAMMOB, IOHUMAHUS IPUYUH MATOT€HHOCTH APOXKKEN U rprOOB,
MOUCKa MUIIeHEN (QYHTUIUI0B U pa3padOTKX HOBBIX JIEKAPCTBEHHBIX IIpenapaTos.



Jlabopartopnas padota «HabnroaeHue pa3MHOKEHUSI IPOXIKEBBIX KIIETOK.
[Ipaktuueckas padora «IlonyueHue TBopora u Keupa Ha OCHOBE
MOJIOYHOKHCIBIX OakTepuid». [IpakTrueckas padbota «OCHOBHBIE BUIBI KBaca U UX
XapaKTepUCTUKaY «J{pOX:KH U MOJIOYHOKHUCIIbIE OaKTepuu, IPUMEHSIEMbIE TS
pou3BoACTBa KBaca». [IpakTuueckas pabora «CpaBHUTEIbHBIN aHAIN3 PA3BUTHUS
IpOACGKEH B a3pOOHBIX M aHa3POOHBIX ycinoBusAx». [IpakTuyeckas padbora
«MeTo/bl OLICHKH CBOMCTB XJ1€00MeKapHbIX posxikeid. OCOOEHHOCTH MPUMEHEHHUS
MIPECCOBAHHBIX, CYUIEHBIX U MHCTAHTHBIX ApoxioKei». MccnenoBarensckas pabora
«Bnusinue Gu3NKO-XMMUYECKUX (PAKTOPOB HA KAYECTBO OMOTEXHOIOTMUECKOM
npoyKIuu (KBac, kedup, coip, Xaed u aAp.)».

Bognopociu — nepcrneKTUBHBIN 00BEKT /JI1 POU3BOJICTBA O€JIKa U YTIIEBOJIOB.
buoTtexHomornyeckne MeToAbl OUUCTKH TBEPABIX, KUIKUX OTXOJI0B U
ra3000pa3HbIX 0TX0A0B Npou3BoACTB. CTOUHBIE BOJbI. CXEMbl OUHUCTKH.
buodunbTpsl, a3pOTEHKH, METAHTEHKH, OKCUTEHKH. AKTUBHBII W U BXOZSIINE B
HEro MUKpoopraHu3Msal. Micnosb30BaHue BOJAOPOCIEH B OUUCTKE CTOYHBIX BOJ.
Hccnenosarensckas pabota

«Bnusnue ¢pusznko-xuMuueckux paktopos Ha poct Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennasn ungpopmauusn (4 uaca)

HacnencTBeHHOCTh M1 K3BMEHUYMBOCTD — OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl uameHunBOCTh. [IpakTrueckas paboTa
«MoaundukamoHHas U3MEHYUBOCTh (JIUCThSI, UTOJIKH C OJTHOTO JEPEBA)».

I'en — maTepuanbHBIM HOCUTEINb HACJIEACTBEHHOCTH U U3MEHYUBOCTH.
HyknennoBsie kucinoTsl. JIokann3anus reHETHYECKOro Marepuania B KIETKE.
Henenue kinerok. Pemnukanua [JHK. OcHoBHas 1orma MONEKyJISIpHOW OMOIOTHH.
Tpanckpunuus. Tpancnauus. Myranuu. [Ipaktudeckas padora «l'eH —
WHCTPYKITUS TI0 cOOpKe KJIETKH (Ha Oucepe mim KoHCTpyKTope)». [IpakTrueckas
pabota «MyTanus Ha OyTepOpoe (J11000i 00BEKT U3 MPEaBIIYIIEeH padOThI, T

HN3MCHCHUC MHCTPYKIHUH IIPUBCACT K UBMCHCHHWIO BHCHIHCTO B4 O6T>€KT3)>).

5. Bupyconozusa. (3 uaca)
[TonoxeHne BUPYCOB B CUCTEME OPraHM4eCcKOro Mmupa. CTpyKTypa U XMMAYECKUM
coctaB BupycoB. Kiaccudukanusa supycos. Penponykuus Bupycos. [Ipocmotp
JOKYMEHTaJIbHOTO (pujIbMa O BUpYyCax.



Bupycsl - Bo30yauTenu nHpeKuuoHHbIX 00se3Hei. OHKOBUPYCHI.
bakrepuodaru:

CTpO€HHE, CBOMCTBA, mpuMeHeHue. [IpakTuyeckas pabora. «MeToa pa3BeeHUIN»
[IpakTuueckas pabora. «TutpoBanue 6akrepuodarosy. buonornyeckre MeTOIbI
O00pBOBI C BUPYCAMH.

6. I'ennas unscenepusn u oGuomexuonozuu. (4 uaca)

OcHoBbI TeHHOM nHX)eHepuu. Bektopa. Cnennduueckue hepMeHThl OaKTEpHUit.
[TpakTrueckas pabota «DHAOHYKII€a3bl peCTPUKIUHU (paboTa ¢ HyKICOTHIHBIMHU
MOCJIEIOBATEIbHOCTSIMU Ha Oymare)y.

buorexnonoruu MpOAYKIINH OCJIKOB B 6aKT€pI/IaJ'IBHBIX KYJIbTYypax. I[OCTI/I)KCHI/IH
TeHHOM HHXCHCPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTuBHOIO UMMYHHTETa OAKTEpUil U apXeu.

[Mpaktuyeckas padora «I['ennsie HOxHUIBI - CRISPR/Cas (moaenupoBanue Ha
Oymare)»

I'MO. Metoas! nonydyenus I'MO. Urpa-auckyccus « Beiurpaii rpaHT Ha co3/1aHue
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (4 uaca)

JlomecTuKaiusi OCHOBHBIE IOMAIIIHUE )KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
10 IOMECTUKAILIMK )KUBOTHBIX (JIMCULIA, HOPKA U JIP. — SKCIIEPUMEHTBI HAYYHOI
mKkoJbl akageMuka bensiera). Jluckyccus «JlomecTukanusi, Bce JIM paCTEHUS U
KUBOTHBIE, KOTOPBIE AKUBYT PSIAOM C YEJIOBEKOM MM OJIOMAaIIHUBAIOTCA? MOXHO
JIM CYUTATh TapaKkaHa OJIOMAIlIHEHHBIM KUBOTHBIM 7).

CoBpemMeHHBIE METO/IbI B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIIHS YMOPHOHOB,
XHMEpHbIE KUBOTHBIC, KIIOHUpOoBaHue. [IpakTuueckast pabota «Mertoanka
KJIOHUPOBaHHUsI (MOJIeTMpOBaHue Ha Oymare).

OcHoBHbIE 00JIE3HU KUBOTHBIX U POJIb MATOM€HHBIX MUKPOOPTaHU3MOB U
Mapa3uToB B pa3BUTUHU 3a00JICBAaHUI TOMAITHUX )KUBOTHBIX U OCHOBHBIX MEPax
O0pBHOBI C HUMU; POITH TIOJIE3HBIX MUKPOCHMOMOHTOB B OpTraHNU3ME JKUBOTHBIX.
[TonoxurtenbHoe U MOOOYHOE (OTPULIATENLHOE) BO3/IEUCTBUY aHTUOUOTHUKOB Ha
OpraHu3M B XOJI€ JICUCHHUSI )KUBOTHBIX; LI€JIM U 33]]a41 BETEPUHAPUH.

buorexHnonorus kopMoBbix npenapatoB. [Ipaktudeckas padota «CocTaBieHue



panMoHa MUTAaHMS )KUBOTHOTO, PACUET PACXOA0B HA COAEPIKAHUEY.
HccnenoBarensckas pabora «OLeHKa KaueCcTBa MOJIOYHON IPOLYKLIUNY.

8. buomexnonozuu 6 pacmenuegoocmee (3 uaca)
OcHoBHbIE MeTO/BbI cenekiuu. I 'nopunuzanus. @opmel 0T00pa. OCHOBHBIE
HAIPABJICHUS CEJIEKUMHU: YIYYIICHUE YPOKANHOCTH, YCTOMYMUBOCTH K
OouotnyeckuM u abuotudyeckuM ¢pakrtopam. [Ipaktrueckas padota «BoipamuBaem
ropox. Kak npoBecTu ckpeniyBaHie y ropoxay.

OcCHOBHBIE MTOJXO/IbI CEJEKIIMN U OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
['mbpunuzanus, oTaaneHHas ruOpuIu3aIus, UCKYCCTBEHHBIN 0TOOD, TeTepO3HC,
TpaHcpopMalus, MyTareHes, reHeTH4eckoe peakTupoBanue). ctopus cenexuuu

B Poccuu u MUPEC, UCTOPUA PA3BUTUA Ba)KHEHIIINX COPTOB KYJIbTYPHBIX paCTeHI/Iﬁ.

Kak yenoBek MmoxeT MoauduipoBath pacteHus? ['eHHast HHKEHEpUsl pacTeHHI:
YT0 Takoe reHeTnyecKasi MHKEHepus pacTeHuil. TpaHcreHHble pacTeHus. MeToabl
nosydenus. OOpazoBaHue OMyXO0JIel y pacTeHuid. ArpobakTepuanbHas
tpanchopmanus: Ti-mmazmuasl. ['ensr T-IHK. MonekynspHo-reneTudeckue
MeXxaHu3MBbl TpaHchopmaiuu. ['eHeTrnueckoe penaktupoBanrue. CoBpeMeHHbIE
NOAXOAbl U TOCTUKEHUSI TEHETHYECKOTO PENAKTUPOBAHUS PACTEHU.

HpaKTI/I‘IGCKa}I pa60Ta «['eHoMHBIC HOXHHIIBI (MO,Z[CJIPIpOBaHI/Ie pa60TI>I CUCTEMBI
CRISP-Cas).

EcTb nmu sxu3Hb B ipoOupke? bHOTEeXHOIOTHS KYJbTYPHBIX PACTEHUH.

HccnenoBatenbckas padora «BeipamuBanue pacTeHUd B IpoOUpKe (MOKHO
BOCITOJIb30BAThCS PE3YIbTATAMHU MPEAbIAYIINX IKCIIEPUMEHTOB IO COCTABIICHUIO
MATATEIbHBIX PACTBOPOB JJI1 PACTEHUM )».

Monyab «MoJiekyasipHble 0CHOBBI (pr3H0I0TUH U (hpapMaKoIorun» 8 Kiiace
(34 yaca)

1. @uszuonozuueckasn xumus. (10 uacos)
Beenenwne. buorennsie snementsi: opranoresnsl: O, C, N, H. AktuBabie hopmbI
KHUCJIOPO/Ia, X MOJIyUYEeHHUE, HeUTpanu3anus.

Makpo37eMeHThI: IPOLEHT COACPKAHUS B OPraHU3MeE, BhIMOIHsAeMast PyHKIus,
cozepkaHue B mpoaykrax nutanusi. Ca2+ - cBs3pIBaronIne OCNKY, IETTOHUPOBAHIE
KaJIbLUs, PETYJISALUSA YPOBHS KaJIbLIUMsI B OPraHU3ME: TOPMOHBI TOYEeK. Mg —
CTpO€HHE XJIOpo(duILia, ero aKTUBAIUs COTHEYHON SHEPTUEH.



MUKpO3JIEMEHTBI: B KAKMX MOJIEKYJIaX COAEPKATCS, BBINOJIHAEMAast (PYHKIIMS,
cozepKaHUe B IIpOAYKTax nutaHus. IlocnencTsus nepeno3supoBku
MUKpO3JIEMEHTaMHU. F€ — ycBanBaeMble TUIIbI COEJUHEHUH JKene3a.
I'emonpoTenHsl, reMOIMAHNH, TUTOXPOMBI. Cu — YCBOEHHUE U TPAHCTIOPT ME/IH.
benku, conepxxamue Mens. Ilatonornueckne cuaapomsl Menke u BuiibcoHa,
CBSI3aHHBIE C META0OIM3MOM MEJIU.

Toxcuunble 3eMeHThI [leprnoauueckoi cucTeMsl sl Opranu3Ma. BausHue
HEJI0CTAaTKa MaKpO U MUKPORJIEMEHTOB HA KUBbIE OPraHU3MBI.

HCCHCHOB&TCHBCK&H pa60Ta «KomnuecTBeHHAas OIICHKA COACPKAHUA
MUKPOIJICMCHTOB WJIM BUTAMHWHOB B ITMIICBBIX MPOAYKTAX)

Kupsl. 3a00sieBaHUs YeTOBEKA, CBI3aHHBIC C HAPYIICHUSIMH JKUPOBOTO OOMEHa.
Jlncnunuaemun.

VYrneBobl. 3a00s1€BaHUs YETOBEKA, CBSI3aHHBIE C HAPYLIEHUSIMH YTIIEBOIHOTO
oOMena. CaxapHblii 1ualdeT.

benku. Ctpoenue. 3a0o1eBanusl 4eIOBEKa, CBA3aHHBIE C HAPYIIICHUSIMU
oenkoBoro oomena. dynkiuu 6enkoB. DepMeHTsl. Mexanusm aeiictBus. Kinaccer
dbepmenTatuBHbIX peakiuii. Kopepmentsl. [Ipaktnueckoe 3anarue
«KauecTBeHHBIE peaKIIMy Ha OpTaHMYECKUE MOJIEKYIb». [IpakTrdeckoe 3aHsTre
«/lenarypanus 6enkoBy» [Ipaktudeckoe 3ansatue «M3ydeHne akTHBHOCTH
aMHIa3hD».

ButaMuHBI KHPOpPACTBOPUMEIE, BOJOpacTBOpuMEIe. [IpeBpaleHe BUTAMUHOB B
aKTUBHBIE (hOPMBI KOYEPMEHTOB. ABUTAMHHO3BI.

OcCHOBHBIE TUTIBI META0OTUYECKUX peaKIiii. buosHepreTHUecKue MpoIecChI.
I'mukonuz. [Hukn Kpebca. Lens nepeHoca 35eKTpoHOB. OKUCICHUE KUPHBIX
kucnoT. Karabanusm amuHokuciot. ['mokoneorenes. CuHTE3 yrieBo10B, OCIKOB,
xKupoB. Metabonutndeckue 3adoneBanus. [Ipaktudeckoe 3austue «Pemnienne
3aJ1ay Ha SHEPTETUYECKUN OOMEH.

Knerka. [lorsitue memOpanbl. Oynkinn meMOpaH. Buasl TpaHcmopTa B KIETKY.

MeMmOpanHbie opraHouibl. 3a00JI€BaHUS CBI3aHHBIE C HAPYIIICHHEM PaOOThI
MeMOpaHHBIX OpraHesul, 00JI€3HH HAKOIUJIEHUS. THUIIbI KOHTAKTOB MEXTY
KJIETKaMU. 3HAaYeHUE MEKKIETOYHOM KOMMYHUKAIIUU ISl 3/I0POBbsI OpraHu3Ma.
[IpakTrueckoe 3auatue «Jluamus (KjaeTouka Tpayoe)».

SAnpo. YpoBHM YITAKOBKH XpOMAaTHHA. XPOMOCOMHBIE TEPPUTOPUH.
HememOpanHbie opraHOUIbI.



2. Moaexyaapuas ouonozus. (10 uacoes)
OCHOBHBIC BeXH Pa3BUTHUS MOJIEKYJISIPHOM OMOJIOTHH.

Hyxnennossie kucnotbl. OCHOBHBIE IPUHIUIIBI cCTpoeHus. [IpakTuueckas padboTa
«Brinenenne JIHK u3 6ananay. [Ipaktuyeckas padora «Monens JIHK-opurammy.
[Ipaktuueckas pabora «Onpenenenue kayectsa npenaparos JJHK ¢ nomorbsto
cnexkrpodoroMeTpun» (IpU HATMYUU 000PYAOBAHUS).

MaTtpuuHble CHHTE3bI. Peruinkamnus — oCHOBa KJIETOYHOTO JieJeHus. [[puHIHITBI
perummkaruu. [Ipaktudeckas padbora «PeriukatnBHas MarivHa (Urpa-
JIEMOHCTPALIHS ).

[Tpaktuueckas padota «I11IP (Monens ammiudukamus Ha Gymare)».
Myranuu. Yro Bei3biBaeT udmeHeHnus B ctpoeHuu JJHK. [Ipuaumner penmapanum.
Tpanckpunuus. [Ipaktudeckas padota «Cuia mpoMoTopar.

I'enetnueckmii koa. [IpakTuyeckas padora «Pemenue 3a1a4 Ha TEeHETUYSCKUM
koq» Tpancnsamus. [Ipakrudeckas padota «DoaauHT OSIKOBY.

Opranuzanus reHoMa BUpYcoB [ IpoTUBOBUPYCHBIE CPEICTBA, MEXaHU3MbI UX
JIEHCTBUSL.

Opranuzaiys reHoMa OaxkTepuii AHTHOAKTepUaIbHbIE MPEnapaThl.

HccnenoBarensckas padora «PactpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX
OakTepuii»

Opranu3aiys TeHoMa 3yKapuoT | eHoOMHOe penaktupoBanue. [Ipaktnyeckas
pabota «PaboTa B COBpeMEHHBIX TeHETHUECKNX 0azax gaHHbIX. [IpoBenenue In
silico aHanM3a mocnea0BaTEIbHOCTEN TEHOBY.

3. ®apmaxonocus (14 uacos)
[Tonsitue o nexkapcrBax. [IpuHIMIIBI MO/IX0Aa K MOMCKY HOBBIX JIEKaPCTBEHHBIX
cpeacTtB. CKpUHUHT U ero MeToabl. MccnenoBaTenbekas padoTta « JKCIIEPUMEHTBI
10 OMPEJIEIEHUI0 TOKCUYHOCTH BEILIECTB HA apTEMUTUIX.

[Tytu BBenenus JIC. ®apmakoKMHETHKA JICKAPCTBEHHBIX BeleCTB. BcackiBanue
(abcopbuus) nexkapctB. OCHOBHBIE MEXaHU3MBbI BcachlBaHUs. TpaHcnopT
JeKapCTBEHHBIX BellecTB. ['eHbl u 6enku nepBoit ¢aszel Ouorpanchopmanuu. [lytu
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpelus U duMUHalus. ['eHbl u Oenku



BTOpOH (a3bl OuoTpanchopmanuu. PapmakonuHaMuka. [’ 1aBHOEe 1 TOOOYHOE,
pPE30pOTUBHOE U MECTHOE, NPSIMOE, HENPSIMOE U pe(pIIEKTOPHOE AEICTBHE.

Bunsl B3aumozerncTus nekapcTs. CHHEPIU3M U @aHTATOHU3M IIPU COBMECTHOM
JNENCTBHUM JIEKAPCTBEHHBIX BEIIECTB, X PA3HOBUIHOCTH.

TpancMeMOpaHHBIN cUTHATUHT. TUIBI KJIETOYHBIX PelienTopoB. MemMOpaHHBbIE:
MOHHbIE KaHAJIbI, KATAJIUTUYECKHE U cOpshKeHHbIe ¢ G-0enkamus;
BHYTPHUKJIETOYHBIE: IUTONJIA3MAaTHUECKHE U sAEPHbIE. MEXaHU3MBI JIUTAH]I -
perenTopHoro B3aumMoencTBus. CeeKTUBHOCTD (M30UpaTeIbHOCTD) AEHCTBUS,
CBSI3b «XUMUYECKAsI CTPYKTYpa — (hapMaKOJIOrH4YecKasi aKTHBHOCTb BEILIECTBY.

PapMaKOIOTMYECKOU MOAYJIISALIMU CUHANITUYECKON XOJIUHEPTUYECKON Iepeaad.
MouiekynsipHbIA MEXaHU3M JIEUCTBUS U PapMaKoJIOTMYECKHe CBOMCTBA
Mx011uHO0I0KaTOPOB, TAHTITUOOIOKATOPOB U Kypapernog00HbIX CPEICTB.
dapMaKoI0ruuecKas peryisinus akTUBHOCTU aJpEHEPruYeCcKOro CHHarca.
AJpEeHOMUMETHKH, aIpeHOOJI0OKATOPbI, CUMIATONUTHKH. [IpakTHueckas pabora
«BnusiHMe aipeHanuHa Ha CEPICUYHbIE COKpalleHus (TPOrpaMMHOE
obecrieueHue).

MounekynsipHasi papMaKoJIOrusl aHTUAJUIEPTUYECKUX CPeACTB. [ ucTaMUHOBBIE
PELEnTOPBI: THUIIBI, MOJIEKYJIsipHas opranuzanus. Ctadbunuzatopsl MeMOpaH
TYYHBIX KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JIEHCTBHUS, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHHUSI, TOUKHU MPUTIOKEHUSI IEHCTBUS HUHTHOUTOPOB

JIMIIUIHBIX MCAHUATOPOB.

MexaHu3m AEUCTBUS U IPUMEHEHNE PENAapATOB, CTUMYJIUPYIOIIUX TPOLECCHI
uMMyHuTeTa. apMakoIoruyecKas XapaKTepUCTUKA UHTEPIICMKUHOB: ITOJy4YEHUE,
MEXaHM3M AeHCTBUs, mpuMeHeHre. OCHOBBI MaTOGU3HOIOTUN OCTPOdA30BOrO
OTBETA, MEUALMS BOCTIaJIEHUs. MOJEKYIIIPHBIN MEXaHU3M
MIPOTUBOBOCIIAJIUTEIILHOTO JIEUCTBUS ITIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
MIPOTHUBOBOCHIANIUTENbHBIX cpecTB. [IpakTrueckas padota «[ ' ucrtonorunyeckue
MpenapaTbl HMMYHHOU CUCTEMBI».

ITonaTHE 0 HapKO3€ U HAPKO3HBIX Npenaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
DapMaKOIOrHUECKasi XapaKTEPUCTUKA OTAEIbHBIX IPYIII HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD ACHCTBUS Ha LIEHTPaJIbHYIO cucteMy. [IpakTuueckas padora
«l'ucronornyeckre npenaparsl HEPBHOM CUCTEMBIY.

®duznonorndeckuii cod; (asel cHa. Buael Hapymenuii cHa [lonstue o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTax (TUMHOTUKAX ).



MOHGKYJ'I?IPHBIC ACIICKThI HOIMUIICIIIINH. OnwuartHble PEUCITOPLI, UX THUIIBIL.
9HK€(1)21J'H/IHBI 151 3HI[Op(1)I/IHLI - OHAOI'CHHBIC JIMTaAHAbI OITMATHBIX PCUCIITOPOB.

AHTUTICUXOTUYECKOE JICHCTBUE, BIUSHUE HA (PYHKIIUIO SKCTpAIUPaMUTHON
CUCTEMBI, SMOIIMOHATIbHYIO c(epy, PBOTHBIN LIEHTP, apTepUaIbHOE JaBJICHUE,
LEHTP TEPMOPETYISIUUU. MONEKYIIIPHBIE MEXaHU3MBbI JEUCTBUS HEMPOJIENITUKOB,
BIIMSIHUE Ha JOPaMUHOBBIC, CEpPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC
peLenTophl, UX JECHCTBHE HAa KJIETOYHbIE MEMOpaHbI, Ha JICTIOHUPOBAHKE
TKaHEBBIX MOHOAMUHOB. [IoTeHIIMaN3aBUCUMBbIE HATPUEBBIE KaHAJIbI KAK MUILICHU
NEeUCTBHSI MECTHBIX aHECTETUKOB. CIOCOOBI MHTMOUPOBAHUS TTOTEHIIUAN -
3aBHUCHUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU aHecTeThKaMu. [IpakTudeckas padota
«Kapra skcnpeccun 10(paMUHOBBIX U CEPOTOHUHOBBIX PELIENTOPOB B MO3re
mbltiei». McenenoBatenbckas padota «IloBeaeH4ueckre TecThl Ha ppiOkax Danio
rario. CeTyio-TeMHasi kamepay. MccnenoBatenbckas pabora «lloBenenueckue
TecThl Ha priOKax Danio rario. OtkpeiToe noney». MccnenoBaTensckas padota
«IToBeaeHueckre TecThl Ha pbiOKax Danio rario. CraiiHoe MOBEACHUEY.

Monyib «MoJieKyJIsipHbIe OCHOBBI cejieKium» 9 kiacce (34 yaca)
1. Monexkyaapuas ouonozus. (10 uacoe)
OcHOBHBIE BeXHU Pa3BUTHUS MOJIEKYJISIPHOM OUOJIOTHH.

Hyxnennossie kucnoTsl. OCHOBHBIE TPUHIIUIIBI CTpoeHUs. [IpakTudeckas pabora
«Brinenenne JIHK u3 6ananay. [Ipaktudeckas padora «Monens JIHK-opurammy.
[Ipaktuueckas pabora «Onpenenenue kayectsa npenaparos JJHK ¢ momomibio
criekTpodoToMeTpruny (IIPU HATHMYIHH 000Dy I0BAHUS).

MatpuuHblie CUHTE3BI. Peruimkanusi — 0CHOBa KJIETOYHOTO JAeieHus. [[puHInmb
perumkaruu. [Ipaktudeckas pabora «PernkaTuBHas MamuHa (Urpa-
JIEMOHCTPALIHS ).

[Tpaktuueckas pabora «I1LP (Mogenp ammmudukaims Ha Oymare)y.

Myranuu. Yro Be3piBaeT nu3mMeHeHus B crpoennu JAHK. [IpuHuuner penapanun.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpoMoTOpay.

I'enetnyecknii kox. IlpakTuueckas padbora «Pemienue 3a1a4 Ha TeHETUYECKUN
koq» Tpancmsmus. [Ipaktndeckas padbora «DoaauHT OEITKOBY.

Opranuzanust reHoma BUpycoB [[poTUBOBHUpPYCHBIE CpeICTBA, MEXAHU3MbI HX
JICUCTBUSL.



Opranuzanus reHoMa 0akrepuii AHTHOAKTEpHaIbHbBIE IPETAPATHI.
HccnenoBarensckas padora «PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX
OakTepuit» Opranuzanusi FreHoMa dyKapuoT [ 'eHOMHOE peJaKTUPOBAHHUE.
[Ipaktuueckas padbora «PaboTa B COBpeMEHHBIX F'€HETUYECKUX 0a3ax JaHHBIX.
[IpoBenenue In silico ananuza nmociaea0BaTEILHOCTEN TEHOBY.

2. Moaexynapusie ocnosot zenemuxu (10 uacos)

Hpe,ZIMeT T'CHCTHUKMU. KpaTKaH HUCTOpUA pa3sBUTUSA TPCACTABIICHUA O
HaCJICACTBCHHOCTH.

Ot rena k npu3HaKy: Kak packpacutb kota. UYro takoe npusHak? IIyTe oT rena 1o
npu3Haka. Myrtanuu. Annenu. ['eTrepo3uroTel 1 rOMO3UrOThL. JJOMUHAHTHBIE U
peneccuBHble ayenu. Ponesas urpa «Atenny». MccienoBaTenbCKkuil IPOEKT
MyTareHnHble (paKkTOpBbI.

['ensl cTposAT opranusm. BrirroueHue U BBIKITIOUEHHE O0IBIIOr0 Habopa reHOB.
Kak kjeTkn mnoHMMaroT, Kakue reHbl TOJKHBI padotathk. Ponesas urpa «Cyap6a
kietkn». ['enpl-nepexmouarend. [Ipaktnyeckoe 3aaHnue « AITOPUTMBI 15
KIJIETOK.

JlickpeTHOE HaclieI0BaHUE MPU3HAKOB. 3aKOHBI MEH1eJIsl: OJINH T'€H - OJIUH
npu3Hak. CxeMa CKpeluBaHus. 3aK0H €UHO00pa3us THOPUJIOB ITEPBOTO
nokoneHus. [Ipakruaeckoe 3ananne «Equnoodpasue nepBoro mokojaeHUus ». 3aK0H
pacliieruieHus Ipu3Haka BO BTOPOM IoKoJyieHuH. [IpakTudeckoe 3ananue
«Pacierienue Bo BTOpoM NOKoJeHun». MccnenoBaTenbCkuii MpoeKT «3akoHbI I,
MeHnens B 3KCIEPUMEHTEY.

3akoHbI MeH/Ies: HECKOJIBKO TE€HOB - HECKOJIBKO MPU3HAKOB. JIurudpuanoe
ckpemuBanue. HezaBrucumoe pacxoxaeHue xpoMocom. [Ipaktudyeckoe 3aganue
«Pemetka [lerneray. ClenjieHHOE HACIE€10OBaHUE.

B3aumopelicTBre reHoB. AlieNbHOE M HeasuienbHoe. [IpakTuyeckoe 3aHsTHE
«B3aumoneiicTBrs rTeHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIOPTA MUTMEHTA B
KIIETKY)»

Omnpenenenue nona. [lonossie xpomocombl. Camiibl ¥ camku. Binsinue aktopos
OKpYyXKaruien cpesibl. XpOMOCOMHOE onpeaeneHne noiia. [1osossie XpoMOCOMBL.
[IpakTrueckoe 3ananue «HacnenoBanue, cuernieHHoe ¢ moixomy». [Ipodiema

JOMOJTHUTEIBHON X -XPOMOCOMBI Y KEHIIWH. TpeX1BETHbIE KOIIKH.



3. Monexynapuste ocnoewt cenexyuu (14 uacos)
I'ensl B monynanusax: BeJukoe pasHosecue. Ionmyisius. YacToTsl BCTpe4yaeMOCTH
Mpu3HaKa u ajiens. YpaBHenue Xapau-BaitnOepra. [Ipaktuueckoe 3a1anue
«YacToTsl ajuienet, TeHOTUNOB U (peHoTuIoBy». MccnenoBaTenbeKuil MpoOeKT
«AHaNu3 reHeTUYECKON CTPYKTYpbl MOMYJISUUU (Ha OCHOBE 3aKOHA Xapau-
Baiinbepra)».

[lonmynsiuuy MEHAIOTCS: YUCIEHHOCTh, MUTpaLlus U BEIOOp cynpyra. QakTopsl,
KOTOpBIE€ BBIBOJSAT MOMYJISLIMIO U3 paBHOBecUsl Xapau-BaitnO6epra. YuciaeHHOCTh
nomyisiuuu. Ponesas urpa « 93¢ ekt ocHoBarens». Ponesas urpa « dpdexr
OyTBUIOYHOTO ropJbIiikay. Jpeid reHo. Myranuu. HecnydaitHoe ckpeniuBaHue.
N3ossiuus.

[Tomysiiuu MEHSAIOTCS: €CTECTBEHHBIN 0TOOP. MexaHu3M JelHCTBUS
ecTecTBEHHOTo otoopa. JBmxkymuit otoop. Poneas urpa «EctecTBeHHBIN
oTOop».

MO}II/I(i)I/IKaIII/IOHHaH M3MEHYUBOCThL. CTaTUCTHYECKHE OCOOEHHOCTH
MO,III/I(i)I/IKaHI/IOHHOﬁ N3MCHYNBOCTH. HCCJICI[OB&TCJIBCKI/IG pa6OTBI
«MO,III/I(l)I/IKaHI/IOHHafI N3MCHUYNBOCTD paCTeHI/If/'I B IIPpCACIIaX BAIlICTO MCCTaA
KHUTCIILCTBA».

HacnenoBanne K0amyecTBEHHBIX ITPU3HAKOB. KOIMYeCTBEHHbBIE IPU3HAKMY.
CpenoBast n”3MeHUYMBOCTh Npu3Haka. Koadduiuent HaciemyemMoctu npu3HaKa.
OtBet Ha oTOOp. [loMCK reHOB KOMMYEeCTBEHHBIX MPU3HAKOB. O THOHYKICOTHIHBIE

BapuaHThl reHOB. JIHK-unn. [lomHOreHOMHBIN aHAIN3 acCOLMALIU.

«Owmpbi» Has TeHoMOM. [loctrenomuas apa. O6parHas reHeTuka. «OMUKCHBIE)
uccienoBanus. [Iporeom, Metabonom. [lpakTrueckoe 3aganne « ATpOHOMBIY.

JlomecTHkaius ¥ MeHTPHI TEHETHIECKOTO pa3HooOpa3us. [loucku pactenuii ¢
«XOPOIIUMHMY MTPU3HAKAMH JIJIS YeIoBeKa. L{eHTphl reHeTHUEeCKOTO pa3HOOOpa3us.
Huxomait iBanoBru BaBmitoB. Ceneknus. KoMOuHanmonHas U THOpHIHAS
cenekuus. ['ereposuc. [Ipaktrnyeckoe 3amanue «l OMOTOTHYECKUAE PSIBI
HAcCJIeACTBEHHON NU3MEHYHUBOCTI.

CoxpaHuTh U U3YUYUTh FE€HbI, YTOOBI MEHATH Oyyniee. Kak mpaBUiIbHO XpaHUTD

redbl. KoJuteKIum reHeThYeckux pecypcoB pactenuid. [Ipaktukym u/unu
UCCIIeIOBATEILCKUN TPOCSKT «METO bl KYJIbTUBHPOBAHHUS IN VILr0 y1sl cOXpaHCHHMSI
TEHETHYECKUX PECYPCOB PACTEHUN U JJIs1 YCKOPEHHOM CEJIEKIUN.



I'enetnueckue NEeHTpHI B Hallle cTpaHe. ['1e 3aHUMAaroTCs TEHETUKON U
TEHOMMKOM Il HYXK/I CEJIbCKOI'0 XO34M1CTBa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOYHOM JEATEJbHOCTHU

3aHATHS B paMKaXx IMporpaMMbl HAIIPABJICHBI HA oOecrieueHne JOCTHIKCHU A
IMIKOJIBHUKAMU CJICAYIOINUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX

00pa30BaTEIbHBIX PE3YIbTATOB.
JIn4HOCTHBIE pe3yJIbTaThI:

B cqbepe ZPGOfCOGHCKOZO eocnumanrus. TOTOBHOCTD K KOHCTpYKTHBHOﬁ
COBMECTHOM ACATCIIbHOCTH IIPHU BBIITOJIHCHUHA I/ICCJ'ICI[OBaHI/Iﬁ " TIPOCKTOB,
CTPCMIJICHUC K B3AUMOIIOHUMAHHWIO U B3aNUMOIIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOM
COCTaBJISIFOILIEH KYJbTYpbl, FTOPAOCTH 3a BKJIAJ POCCUUCKUX U COBETCKUX YUCHBIX B
pPa3BUTHE MUPOBON OHMOJIOTHYECKON HAYKH.

B cgpepe 0yxoeno-npascmeennozo eocnumarus: TOTOBHOCTh OIIEHUBATH
MOBEJICHUE U MOCTYIKHU C MO3UIIUY HPAaBCTBEHHBIX HOPM U HOPM SKOJIOTHUUECKOU
KYJbTYpbI; IOHUMaHHE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTA AEATEIIbHOCTH

YCJIOBCKA B MCIAUMIIMHC U OMoJIOTHH.

B cghepe sacmemuueckoco 6ocnumanus: TOHUMaHUE POJIU OMOJIOTUU B
(bopMHUPOBAaHUY ICTETUUECKONU KYIBTYpPbI JIUMYHOCTH.

B cghepe ppuzuueckozo 6ocnumanus, oopmuposarus Kynvmypvl 300p08bs u
IMOYUOHAILHO20 O1a20N0Iy4Us: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO
¥ YCTAaHOBKA Ha 3JI0POBBIN 00pa3 KU3HU (3J0pOBOE MUTAHUE, COOTIOACHHUE
TUTHEHUYECKUX TIPABUI U HOPM, cOaTaHCUPOBAHHBINA PEXXHUM 3aHATUN U OTIIbIXA,
perynsipHast pu3nyecKasi akTUBHOCTD); OCO3HAHKE TTOCIIEACTBUI 1 HETIPUSATHE
BpPEJHBIX MPUBBIUEK (YIIOTPEOICHUE ATKOT0JIs1, HAPKOTUKOB, KYPEHHUE) U UHBIX
¢dbopM Bpena s GU3NIECKOTo U IMCUXUUYECKOTO 3I0POBBS; COOIII0OICHNE TTPaBUIT
0e30macHOCTH, B TOM YUCJI€ HaBBIKH 0€3011aCHOTO TTOBEICHHS B IIPUPOTHOM Cpeie;
c(hOpMHPOBAHHOCTH HaBbIKA PEIICKCHH, YIIPaBIEHNUE COOCTBEHHBIM

OMOIIMOHAJIbHBIM COCTOSHHECM.

B cghepe mpyoosoeo socnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHIECKUX
3a/a4 (B paMKaxX CeMbH, IITKOJBI, TOPOJIa, Kpast) OMOIOTUYECKON M IKOJIOTHIECKOU
HaIpaBJIEHHOCTH, UHTEPEC K MPAKTUYECKOMY U3YUCHUIO TPOQECCUid, CBSI3aHHBIX C

OMOJIOTHEN.



B cgpepe sxonocuueckozo éocnumanus: OpACHTALUs HA IPUMEHEHHE
OMOJOrMYECKUX 3HAHUW MTPU PELIEHUH 3a7a4 B 00JIaCTH OKpYXKaroUIel cpe/ibl;
OCO3HAHME IKOJOTMYECKUX MPOOJIEM U MyTel UX pelIeHUs; TOTOBHOCTh K

Y4aCTHUIO B HpaKTH‘ICCKOﬁ ACATCIIBHOCTU IKOJOTHYECKON HaIIpaBJICHHOCTH.

B cgpepe nonumanus yennocmu HayuHo2o no3Hanus: OPUEHTALNS Ha
COBPEMEHHYIO CUCTEMY HayYHbIX MPECTaBICHUN 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBA34X YEJIOBEKA C IPUPOJHON U COLUAIIBHOMN CPENOM;
NOHUMAaHHUE POJIU OMOJIOTMYECKOM HayKd B (POPMUPOBAHUHU HAYUHOTO
MHUPOBO33pPEHUS; pa3BUTHE HAY4YHOH JII0003HATENIBHOCTH, HHTEPECA K
OMOJIOrMYECKOM HayKe, HABBIKOB MCCIIEN0BATENbCKON JESITEIbHOCTH.

B cghepe aoanmayuu k usmensarowumcs ycaosusam coyuanbHou U npupooHotl
cpeovl: afieKBaTHAs OLICHKA U3MEHSIOIINXCS YCIIOBUM; TPUHSATUE PEUICHUS
(MHAMBUYATBHOE, B TPYIIIE) B U3MEHSIOIINXCS YCIOBUSIX HA OCHOBAHUM aHAJIN3a
Ouosiorndeckoi nHpopMalnm; IIaHUPOBAHUE JICUCTBUN B HOBOW CUTYallMH HA
OCHOBAHUU 3HAHWUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJbTaThl:

B cghepe oenaoenus ynusepcanvruvimu yyeOHbIMU NO3ZHABAMENbHBIMU OUCMBUAMU.

ba3oBrle Jornuyeckre NeNCTBUA:

- BBISIBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIE TIPU3HAKH OMOJIOTHICCKUX
00BEKTOB (SIBJICHUH );

- yCTaHABIMBAaTh CYIIECTBCHHBIN MPU3HAK KIacCH(PHUKAIMH OUOTOTHICCKUX
00BEKTOB (SBJICHUM, MMPOIECCOB), OCHOBAHMUSI JIsl 000OIICHUS U CPAaBHEHMUS,

KPUTEPUH MPOBOIUMOT0 aHAIIN3A;

- C YYETOM MPETI0KEHHON OMOTOTMYECKOM 3a/1a41 BBISIBISTh 3aKOHOMEPHOCTH
Y IPOTUBOPEUUS B pACCMAaTPUBAEMbIX (paKTax M HAOIIOICHUAX; IPEAJaraTh

KPUTEPUU JJI BBISABICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPECUMM;
- BBISIBJIATH Ae(UITUTHI HHPOPMAIIUU, TAaHHBIX, HEOOXOAUMBIX VISl PEIICHUS
ITOCTABJICHHOM 3a]a4H;

-BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U MIPU U3YUEHUU OMOIOTUYECKHUX
SIBJIEHWM M TIPOLIECCOB; AEJIATh BBIBOABI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIOUECHUIN, YMO3aKIIOUEHNUN 110 aHAJIOTHUH,
GbopMyITHUpPOBATH TUIIOTE3bI O B3aUMOCBS3SIX;



- CaMOCTOSITEJIbHO BBIOMPATH CIIOCO0 pelieHus ya4eOHON OMOI0rnyecKon
3a/1auu (CpaBHMBATh HECKOJIbLKO BapHUAHTOB pEUIEHUs, BEIOMpATh Haubosee

MOAXOSUIUN ¢ YIETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

ba3oBrIe MCCIEI0BATEIBCKUE JCHCTBUS:

- UCIIOJIb30BAaThL BOITPOCHI KaK HCCIIEA0BAaTEILCKUM HHCTPYMCHT ITO3HAHMUS

- popmynupoBaTh BONPOCHI, (PUKCUPYIOIINE PA3PhIB MEXAY PEATbHBIM U
KeIaTeIbHBIM COCTOSIHUEM CUTYallUH, 00BEKTa, U CAaMOCTOSITEILHO

yYCTaHaBJIMBATb HCKOMOC U JJAHHOC,
- (I)OpMI/IpOBaTB TUTIOTC3Y 00 HCTHMHHOCTH COOCTBEHHBIX CYH(HCHHﬁ,
APrymMCeHTUPOBATh CBOIO MO3UIIUI0, MHCHHUC,

- MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HaOJII0ICHUE,
HECJIOKHBINM OMOJOTUUYECKUH IKCTIEPUMEHT, HEOOJIBIIIOE UCCIISIOBAHUE 110

YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTHYECKOT0 00BheKTa (TIpoliecca) u3y4eHHs,
- IPUYMHHO-CJICICTBCHHBIX CBSA3CH M 3aBUCHUMOCTEH OMOJOTHYCCKUX O0BEKTOB
MEXTy COOOM;

- OIICHUBATh HA IPUMEHUMOCTD M JIOCTOBEPHOCTh HH(OPMAITUIO, TTOTYICHHYIO

B X07I¢ HAOJIFOJICHUS M SKCTIICPUMECHTA,

- CaMOCTOSITeNIbHO (hOPMYITUPOBATH OOOOIIIEHUS U BHIBOJBI MO pe3yIbTaTaM
IPOBEICHHOTO HAOIOICHHUS, SKCTIEPUMEHTA, BJIaJIETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH TIOJIYYCHHBIX BBIBOJIOB M O00OIIICHUI;

- IPOTHO3UPOBATh BO3MOKHOE JaibHEeIIee pa3BUTHE OUOTOTHIECKUX
IIPOIIECCOB U UX MOCJEICTBUS B aHAJIOTHYHBIX WM CXOJIHBIX CUTYAIUsIX, a
TaK)K€ BBIIBUTATH MPE/IOJIOKEHHS 00 UX PA3BUTHHU B HOBBIX YCIOBUSAX U

KOHTCKCTax.

Pabora ¢ nadbopmarmeii:

- IPUMEHSTH Pa3JIMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIIPOCHI IPU ITIOUCKE U
otOope Omosiornueckoi nHMHOPMAITUU WIH TaHHBIX U3 UICTOYHUKOB C YIETOM

MpeJI0KEHHON y4eOHOM OHOJIOTMYECKOM 3a/1a4H;
- BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH

Ounonornyeckyro HHPpOpPMAIUIO PA3TUIHBIX BUOB U (POPM MIPEACTABICHHUS,



- HaXOJUTh CXOJIHbIE apryMEHTHI (IIOATBEPKAAIOUIME WIH ONTPOBEPrarone
OJIHY U TY K€ HJICI0, BEPCHUIO) B PAa3JINYHBIX UHPOPMALIMOHHBIX HCTOYHHKAX;

- CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIbHYIO (POPMY IPEICTABICHUS
uH(pOpMAaLK U WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECIOKHBIMU CXEMaMH,

auarpaMMaMu, MHOM TpaduKoil 1 UX KOMOMHALIUSIMU;
- OLIEHUBATh HAJCKHOCTh OMOJIOrMYEeCKON HH(POPMALIUU 110 KPUTEPUSIM,
IPEJIOKEHHBIM YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIbHO;

- 3alIOMMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO HH(OPMALIHIO.

B cghepe osradenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU
oeticmeusamu QOIIECHUE:
- BOCIIPUHUMATh U ()OPMYIUPOBATH CYXICHUS, BEIPAYKATh IMOIIMH B TIPOIECCE
BBITIOJTHEHUS TPAKTUYECKHUX U JJA0OPATOPHBIX paboT;
- BBIpaXKaTh ce0s (CBOIO TOUKY 3PCHUS) B YCTHBIX U TUChbMEHHBIX TEKCTaX;

- pacro3HaBaTh HEBEpOAIBHBIC CPEJICTBA OOIICHUS, TOHUMATh 3HAUCHUE
COILIMAJIbHBIX 3HAKOB, 3HATh U PACIIO3HABATH MPEINOCHIIKA KOHPIUKTHBIX

CUTYallUii U CMATYaTh KOH(QIUKTHI, BECTH MIEPETOBOPHI;
- IOHUMATh HAMEPEHUS APYTUX, MPOSBIATH YBAKUTEIHHOE OTHOIIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

- B XOJI¢ IMajiora W/Wik IUCKYCCHH 3a1aBaTh BOIIPOCHI ITO CYIIIECTBY
00CyKaaeMoii OMOJIOrHUECKO TEMBI M BHICKAa3bIBATh HUICH, HAIICJICHHbIC Ha
pelieHrne OMOJIOrMYECKOM 3a1a4uu U MOAAEPIKaHne OJ1aroKeIaTeIbHOCTH
OOIIICHMS;

- COIIOCTABIIATh CBOM CYXKJICHHS C CY)KJICHHSMH JIPYTUX YYaCTHUKOB JUaora,
0OHapYKHUBATh Pa3INYUA U CXOJACTBO MO3HUIUH;

- MyOJIMYHO MPEACTABIATH PE3yJIbTAThl BBIMOIHCHHOTO OMOJIOrHYSCKOTO OIbITa

(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

- CaMOCTOSITENIbHO BBIOMpATh (hOpMAaT BBICTYIUICHUS C YUETOM 3aa4d
MPE3CHTAIIMU U OCOOCHHOCTEN ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJISITh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCTI0JIb30BAHUEM MJLTIOCTPATUBHBIX

MaTepuasnoB.

CoBMecCTHAS JIEITENHLHOCTD (COTPYIHUYECTBO):




- IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON 1 MHIUBHU1yalbHOU
paboOTHI MPHU PEIICHUU KOHKPETHOM OMOJIOrHM4ecKoi mpoOieMbl, 000CHOBBIBATh
HEO0OXOIUMOCTh MPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBUS MIPU
pELIeHUH MOCTaBICHHON Y4eOHOM 3a/1auu;

- IPUHUMATH L[€b COBMECTHOU J€ATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH
JEUCTBUS IO €€ IOCTHXKEHUIO: PACTIPEAENISITh POJIH, TOTOBAPUBATHCS,

00CyX/1aTh MPOLIECC U PE3yIbTaT COBMECTHOU PabOThI;
- yMeTh 0000111aTh MHEHHUS HECKOIBKHUX JIIOCH, TPOSIBIISTH TOTOBHOCTh

PYKOBOJAUTD, BBIIIOJIHATH IOPYUCHUS, IOAYUHATHCA

- IUTAHUPOBATH OPTAHU3AIUI0 COBMECTHOM pabOTHI, OTIPEAEISATH CBOIO POJIb (C
y4€TOM TIPEIIMTOYTCHUH U BO3MOYKHOCTEH BCEX YUYACTHUKOB B3aUMOJICHCTBUS),
pacupenesnsaTh 3aJ1a4i MEKTy YWieHAMU KOMaH/Ibl, y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboTsl (006CYXIeHHs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
WHBIC);

- BBIITIOJTHATDH CBOIO 4aCThb pa6OTBI, AOCTUT'ATh KAYCCTBCHHOI'O pE3yJjibTaTa 110
CBOCMY HAIIPAaBJICHUIO U KOOPANHHUPOBATL CBOU HCﬁCTBHH C APpYIr'UuMH YICHAMHU
KOMAaH/JBbI,

- OIIEHUBATh KaU€CTBO CBOETO BKJIAJla B OOIIMIA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS;
CpPaBHUBATH PE3YJbTATHI C UCXOAHOM 3aa4eH U BKJIAJ KAXJI0I0 YjieHa
KOMAaH/Ibl B IOCTHXKEHHUE PE3YIbTaTOB, pa3/iesaTh chepy OTBETCTBEHHOCTH U
IPOSIBISATH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA MEPE]l TPYIIION;

- OBJIJIETh CUCTEMOM YHUBEPCAITBHBIX KOMMYHUKATUBHBIX JEUCTBUM, KOTOpas
oOecrieunBaeT c(hOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB M AMOIIMOHATLHOTO

HHTCJIJICKTA IIKOJIbHUKOB.

B cipepe osnaoenus ynusepcanohvimu yueoOHbIMU peeyIimMUEHbIMU OeUCTNBUAMU.

CaMOOpranu3aliys:

- BBISABJIATD HpO6HeMBI AJIA pCIICHUA B ) KU3BHCHHBIX U y‘-I€6HI>IX CuTyalnusix,
HCIIOJIb3YyA OMOJOrHYecKHe 3HAHUA,
- OPUCHTHPOBATHCA B PA3JIMYHBIX ITOAXO0daX IIPUHATHUA peHIeHI/Iﬁ

(MHAMBUAYAILHOE, MPUHITUE PEIICHUS B TPYMIE, IPUHATUE PEIICHUN

TpYHION);



- CAMOCTOSITENIbHO COCTABJIATH aJTOPUTM PEIIeHUs 3a7a9u (MM €T0 YacTh),
BbIOMpATH CIIOCOO pelieHUs y4eOHON OMOIO0rnYecKoi 3a/1auu ¢ yYETOM
MUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IpejaracMble BapUaHThl PELICHUN;

- COCTaBIIAThH TUIaH JACHCTBUM (IIJIaH peaan3alii HaMEUEeHHOT0 aJlfOpUTMa
pelieHuns ), KOpPEKTUPOBATH MPEIJIOKEHHBIN aJTOPUTM C YUETOM MOJYyUYSHUs

HOBBIX OMOJIOTUYECKUX 3HAHUN 00 U3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

- JIe7aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.
CamokoHTpOIb (pediekcust):

- BJ1IaJCTh crocooamMu CAMOKOHTPOJIA, CAMOMOTHUBAIIUA U pe(i)JICKCI/II/I;
- AaBaThb aICKBATHYIO OICHKY CUTYAllUH U NPCAJIaraTh IJjiaH ec HU3MCHCHUA,

- YUUTBIBATb KOHTCKCT U IIPCABUACTD TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTbH
IMIpHu pCIICHUHA qu6HOﬁ OMOJIOTHYECKOMN 3ala4u, aJalITUPOBATh PCUHICHUC K

MCHAIOINMCA 06CTO$ITCJ'IBCTB3M;

- 00BACHSATD IMPUYHHBI JOCTHUIKCHUA (HC)IOCTI/I}KGHI/ISI) PE3YyIbTATOB
ACATCIIBHOCTHU, 1aBaTh OICHKY HpI/IO6p€TéHHOMy OIIBITY, YMCTb HAXOJAHUTH

ITIO3UTHUBHOC B l'IpOI/I3OH1€,ZIHI€ﬁ CUTyalluu,
- BHOCHUTBb KOPPCKTUBHLI B ACATCIbHOCTS HAa OCHOBC HOBBIX O6CTO}IT€JIBCTB,
HN3MCHUBIIHNXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HUKIIINX TPYﬂHOCTCﬁ;

- OICHUBATDb COOTBCTCTBUC PC3YJIbTAaTa LCJIN U YCIIOBUSAM.

9MOHHOH2L]'II>HI>II>1 HHTCJIJICKT.

- pas3jindaTb, HaA3bIBATbh U YIIPABJIATH cOOCTBEHHBIMU SMOINUAMHU N OMOIIUAMHU

JIPYTHX;
- BbIABJIATD U AHAJIU3UPOBATD ITPUYKNHBL BMOHHﬁ;

- CTaBUTh ce0s Ha MECTO APYroro 4C¢jaIoBCKa, IOHUMATb MOTHUBEI 1 HAMCPCHUA

Jpyroro;

- PETYIHPOBATH CIIOCOO BBIPAXKEHUS IMOIIHA.

- IPUHSTHUE CEOs U IPYTHUX;

- OCO3HAHHO OTHOCHTHCS K IPYTOMY YEJIOBEKY, €r0 MHECHHUIO;

- PU3HABATh CBOC MPABO HA OMIMOKY M TAKOE YK€ MPaBO JIPYroro;

- OTKPBITOCTh C€0€ U IPYyTUM,;



- OCO3HABAaTh HEBO3MOKHOCTHh KOHTPOJIUPOBATh BCE BOKPYT;

- OBJIAJIETh CUCTEMOI YHUBEPCAIBHBIX YUEOHBIX PETYISTUBHBIX JTEUCTBUM,
KoTopasi obecrieunBaeT GOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSIA MO3ULIMS JINYHOCTH ), U KU3HEHHBIX HABBIKOB JINYHOCTH (yIPABIICHHUS
co00H, CaMOJIUCUUILIIUHBI, YCTOWYUBOTO TOBEACHUS).

IIpeamMeTHbIe Pe3yJbTaThl OCBOCHUS
nporpamMmbl B mo3HaBatenbHOM
(MHTEJIEKTyalIbHOM ) cepe:

— NMpUOOPETEHHUE OIBITa UCTIOIB30BAHKS METOIOB OMOJOTHYCCKON HAYKH C
IEJIbI0 N3YYCHHS OMOJIOTHYECKHX O0BEKTOB, SIBIICHUH M MTPOIIECCOB: HAOIIOICHUE,
OIMCAaHKE, MMPOBEACHUE HECIOKHBIX OMOJIOTHYCCKUX OIBITOB M SKCTICPUMEHTOB, B
TOM YHCJI€ C UCTIOJIb30BAHMEM aHAJIOTOBBIX M IIU(PPOBBIX OMOJIOTHYECKUX

npuOOpPOB U HHCTPYMEHTOB;

— ¢hopMHpOBaAHUE YMEHUSI HHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO
3HAHUSIMU U3 APYTUX YYEOHBIX MpeIMeToB (hU3HKHU, XUMUHU, Teorpapuu, HICTOPHH,
OOIIeCTBO3HAHUSA U T. 11.);

— (hopmupoBaHUe yMEHUI peniaTh yuyeOHbIe 3a/1a4u OMOJIOTHYECKOTO
coJiep KaHusl, BBISIBIISITh MPUYUHHO-CIIE/ICTBEHHBIE CBA3H, TIPOBOJAUTH
KayeCTBEHHBIE M KOJMYECTBEHHBIE PACUETHI, I€JIaTh BBIBO/IBI HA OCHOBAHHUH
MOJIYYE€HHBIX PE3yJIbTaTOB;

— (hopMHpOBaHHUE YMECHHS IITAHUPOBATH YI4EOHOE MCCIICA0OBAaHNE WIH
IIPOCKTHYIO pabOTy ¢ YUETOM MOCTABICHHOM 1IeNn: (GOPMYIHpPOBaTh IPOOIEMY,
THIIOTE3Y U CTABHUTH 33J1a4M UCCIICIOBAaHUS, BRIOMPATh aJICKBATHO TIOCTABICHHON
1IN METOIbI, IeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS WIIH MIPOCKTHOM

ACATCIBbHOCTH,

— (dopmupoBaHUE uHTEpeca K  yriayOJNeHuio  OMOJOTUYECKUX 3HaHUI
(mpennpodunbHas MOATOTOBKA U MPOQECCHOHANIbHAS OPUEHTAIIHS) U BEIOOPY

OMoJIOruM KaK MpoGUILHOTO MPeaAMEeTa Ha CTYIICHH CPETHETO TTOJTHOTO
oOpazoBaHus 1 OyayIIe npodecCHoHATBHON eI TeIbHOCTH, B 001aCTH
OMOJIOTMH, MEUITUHBI, YKOJIOTHH, TICHXOJIOTHH, BETCPHHAPHH, CEIHCKOTO

XO0351CTBA;

— BJIaJICHHE HaBBIKAaMH PabOThI ¢ MH(MOpMAIIMEH €CTECTBEHHO-HAYYHOTO
coJiep>KaHusl, IPEICTaBICHHOUN B pa3Hoi (popMe (B BUAE TEKCTA, TAOTUYHBIX
JAHHBIX, CXeM, IpaMKOB, TUarpaMM, MOJeNeH, n300pakeHU ), KPUTUUECKOTO

aHanu3a UHGOPMAIIMHU 1 OLIEHKU €€ JOCTOBEPHOCTH;



— YMEHHUE HHTETPUPOBATh OMOIOTMUECKHE 3HAHUS CO 3HAHUSMU JIPYTHX
y4eOHBIX IPEAMETOB; HHTEPEC K YIIyOJEHHUIO OMONIOTMYECKUX 3HAHUM U BBIOODY
OMoJIOruM Kak npouIbHOTO MpeIMeTa Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus
U1 Oyymieit mpodeccuoHanbHOM AeSTEILHOCTH B 00JIaCTH OMOJIOTHH,
MEIUIIMHBI, SKOJIOTHH, BETEPHUHAPUH, CEITLCKOTO X035HUCTBA, MHUIIEBOM
MPOMBIIIUIEHHOCTH, TICUXO0JOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKHE
MPEJICTaBICHUS O MaTEPUATUCTHUECKON CYITHOCTH T€HOMOB JKUBBIX OPTaHU3MOB

U PETYISIUI0 UX paOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbl, BIUSIONINX HA Pa3BUTHE
U CYIIIECTBOBAHME JKMBBIX OPTaHU3MOB, aIanTalluil K pakTopaM OKpyKaroleu
Cpelbl;

— 3HaHWE OCHOBHBIX MOJIX00B OMOTEXHOJIOTUH, UCTIOJIb30BAHUS €€
JOCTH)KCHUN B COBPEMEHHOM KU3HU YEJIOBEKA, 0COOCHHOCTH HCIIOIb30BaHUS
YKUBBIX OPTaHU3MOB JJIsl TPOU3BOJICTBEHHBIX HYX]] YEJIOBEKA;

— 3HAHHUE OCHOBHBIX MOJIXOOB CEJICKIIMU U OMOTEXHOJIOTHUU KYJIbTYPHBIX
pacTeHui, XapaKTepru30BaTh FreHETUUECCKU MOAUDUIIMIPOBAHHBIC PACTCHHUS,
OTIepUPOBATH MOHATUSIMH, TUOPUAU3AIMS, OTAJICHHAs THOPUIN3aLIUs,
UCKYCCTBEHHBII 0TOOp, reTepo3uc, TpaHchopmalus, MyTareHe3, TeHeTUYECKOe

PCOAKTHPOBAHUC,

— IIOHMMAaHHUE MOJIEKYJIIPHBIX MEXaHU3MOB pPean3allii HaCJIEACTBEHHOU
UHGOpPMAIIMK U YMEHHE CBOOOTHO ONEPUPOBATH OCHOBHBIMU MOHITHIMU
MOJIEKYJISIPHOM OMOJIOTHH U €€ COBPEMEHHBIX HAIIPaBICHU — F€HOMMKH,
METareHOMUKH, IPOTEOMUKH;

— 3HaHUE OCHOBHBIX 3a00JIEBaHUI YCJIOBCKA, MCXAHNU3MOB HUX PA3BUTHA,
crocobax ux JUAarHOCTHUKU M JICYUCHU,

— (popMHpPOBAHNE YMEHUS UCIIOIB30BATh MMOHATHMHBIA anmapaT u
CHMBOJIMYECKUU SI3bIK TEHETUKHU, TPAMOTHOE NMPUMEHEHHE HaYYHBIX TCPMHUHOB,
MTOHSATHH, TEOPUH, 3aKOHOB ISl OOBSICHEHHUS HAOI01aeMbIX OHOJIOTHICCKHUX
00BEKTOB, ABJICHUH U MTPOIICCCOB, TTO3BOJISIOIINX 3a0KUTh (PYHITAMEHT HAYIHOTO
MHUPOBO33peHUs. B IeHHOCTHO-OpUeHTaIMOHHOH cdepe:

— 3HAHUE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTUN MOJEKYISIPHON OHOIOTHH
MO3BOJISIET YCIIEITHO PENIaTh TaKKE 371000 THEBHBIC MPOOIEMBI, KaK OXpaHa
OKPYKaIOUIEH CPeJIbl, COXPAHEHUE 3I0POBbS YEIOBEKA, KOHTPOJIb U

BOCCTAHOBJICHHEC DKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monynab «Kak ;KUBOTHBIE U PACTEHHS MPUCIOCAOINBAKTCS» (IBOJIONHOHHAS YK0J0rus) 5 kiacce (34 yaca)

Tembl OCHOBHOE COIep/KAHIE HesiTesHOCTD Obopynosanue neHTpa
IIKOJILHUKOB Touxu pocra
1. Ml HcCaeayem CBOMCTBA M CTPOECHHUE KHBBIX HccnenoBaTenbekue [udposas nabopaTopus

JKUBBbIE 00bEKThI

(61)

OpraHu3MOB (CTPOCHUE KIIETKH).
Bun, ocobn — opranusm kax
eauHas cucTeMa. Alanrtanuu
(mpucnioco6enus). [lonsarue
TrOMEOCTa3a )KMBOT'0 OpraHU3Ma.
CriocoObl ero nmojaepKaHusl.
OrpanuyeHust MOPHOIOTHIECKUX
U QU3HOJOTUYECKUX aIaTalHi.
[Touemy opranu3msl HE
CTaHOBSITCSI OECKOHEUHO
OOJBIINMU, MATICHBKUMH,
BCESITHBIM.

paboThl «Bce nmu (CUHUIIHI,
Oesku, 6epe3bl U T.11.)
OJIMHAKOBEIE?
DOTOKBECTY.
[TpakTuyeckas pabora
«CocTaBisgeM KHUTY
PEKOPIIOB paCTEHUM U
YKUBOTHBIX HAIIIETO Kpas».

Releon- camera o
(HU3UOIOTHH pACTEHUI C
JaT4YAKaAMU
OCBEIIEHHOCTH,
BII&KHOCTH BO3/yXa,
HIOYBEI, TEMITEPATYPHI, PH.

HoyTOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, MpuHTep, KapTa
naMsITH IS UG POBOMA
KaMepBbl.




2. Biiusinue
OKpYy:KaKLel cpeabl
HA KUBbIE

opranu3msl (12 4)

DaKTOpbl OKPYKAKOLIEH CpeIbl
(abmoTmyeckue, OMOTUYECKHUE,
aHTponorenssie). [Ipumepsr
abnotnyeckux pakTopoB,
OKa3bIBAIOIIUX OCHOBHOE
BJIMSTHUE HA KU3HEESITEIbHOCTh
KUBBIX OPTraHU3MOB:
TeMIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCTIOCOOJICHUST YKUBBIX
OpraHu3MOB K a0HOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmnepartypa,
BJIQXKHOCTD U CBET.

IIpakTryeckoe 3aHATHE
«Bet u Temno» (Kyouku
JIb/1a B3BECUTh, IOJIOXKHUTh
B vaiku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasin).

[IpakTrueckoe 3aHsATHE
«Yro pacTBOpsieTcs B
BOJIC» (IKCIEPUMEHT
«Kunakuit 1om»).
[IpakTuyeckoe 3aHsATHE
«Inddy3us BemecTs B
BOJI€ (PacTBOPHI)»,
«/IBM>KEeHNE pacTBOPOB 110

IIBETKY».

[IpakTryeckoe 3aHATHE
«JIex 1aBaeT B BoJie
(aiicOepru, 3aMep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun

[udposas nadboparopust
Releon- camera no
(bU3HOJI0TUN pacTeHHH ¢
JATYMKaAMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH.

HoyTtOyx yuurens,
HOYTOYK MOOMIILHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HUPPOBOI
KaMepBhl.




pacImpseTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHsATHE
«Illy6a» (kyOuku Jbaa
3aBEPHYTh B Pa3HbIA
MaTepHall, B3BECUTh).
[TpakTryeckoe 3aHaTHE
«ITurmMeHTB (MOKHO
pa3ieNuTh Ha BAaTMaHe
KpacUTEeIH U3
dbaomacTepoBy.
[IpakTuyeckoe 3aHsTHE
«Kaxk >xMBOTHBIE TJ1aBAIOT
B BOJIe» (DKCIEPUMEHT C
MIUATIETKOM ).
HUccnenoBarenbckue
paboTsl «BimsiHue cBeTa
(Terua, BIaXXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHUsI B ECTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCIOBUAX» (Ha TOCTYITHOM
Martepuae).




3. BzaumopaeiictBus
“KHBBIX OPraHU3MOB

(4 )

buotnyeckue (haxkTopbl.
3aKOHOMEPHOCTH Pa3BUTHUSA
MEXBHUI0BbBIX
B3aMMOOTHOLIEHUN.

KosBomtonus (XUIHUK-KEPTBa;
napa3uT-X03sIMH) DBOJIOIIHS
CTpaTeruil J0ObIBaHUS MUIIIH.

CounanbHOCTh. BUIBIBCEIEHIIBI.
IIepeuens pacTeHUMBpEUTETEH.

Hccnenosarenbekas
pabota «HaOmronenus 3a
B3aMMOOTHOIIECHUSMHU
KUBOTHBIX TIPU
JTOOBIBAHUH ITHIIA
(KOPMYIIKH JIJIs TITHII, JIJIST
TOPOJCKHUX WUJTU CEITLCKHUX
YKUBOTHBIX). BeOkamepni».
HccnenoBarenbekas
paboTta
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
HaIllEd MECTHOCTW

[udposas nabopatopust
Releon- camera no
(GU3HOTI0THN pacTeHHH ¢
JATYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMInepaTypsl, pH




4. Yen0BeK B KU3HU
pacTeHu u

KHBOTHBIX? (6 1)

AHTpOInOreHHbie (PaKTopsbl.
[IpaBaa nu, yTO MEPBOOBITHBIE
JIOAM SKUITM B TAPMOHUU C
npupoaoil. OJoMalIHUBAHUE U
OPUPYYEHHE KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIINE BUbI, KaK 3TO
nenatb. KynbTypHble pacTeHUs U
ux qukue npeaku. [louemy
BaYXHO UX COXPaHSTh.
Pa3Hoo6pasue KyabTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Baiei repputopun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeHUKN Poccun n mupa.

[TpakTuueckas padbota
«Paznoobpasue
KyJbTYPHBIX PACTECHUII B
BallIEM PETHOHE.
HccnenoBarenbekas
pabota «BnusiHue
aHTPONOTE€HHBIX (PAaKTOPOB
Ha pa3BUTHUE PACTECHUU B
ropo/ie/HaceJIEeHHOM
IYHKTE».
DKCKypcus/pakTuyecKas

pabota «OOIIT B Bamem
pEeTHoHE — YHUKAIILHBIC
OOBEKTHI IPUPOJIBI.

[udposas nadbopatopust
Releon- camera no
(bU3HOJI0TUN pacTeHHH ¢
JATYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMInepaTypsl, pH




5. Dkogornueckue
Humu (6 4)

buocdepa — oiHa U3 BaxkHEHIIINX
o0onoyek 3emnn. Uto Takoe
«QKOJIOTUYECKHUE HUIITN U KaK
OHU (POPMUPYIOTCS?
dopmupoOBaHUE 3HAHUN 110
OMopa3zHO00Pa3HI0 JKU3HEHHBIX
dbopm, OBEAEHYECKHUX
MPUCTIOCOOJICHU,

Mo (pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTurenbHbie
c000IIIeCTBa ¥ UX THIIHI.
Pa3BuTune u cMeHbI
PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT T€Os —
onucaHue pakTopoB
OKPYKAIOIIEU CPEIBIY.
HccnenoBarensckue
paboThI

«DeHOJIOTNYECKUE

HAOIOICHUY.

[udposas nadboparopust
Releon- camera no
(bU3HOTI0TUN pacTeHHH ¢
JATYMKaAMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH

Monyan «OcHOBBI pacTeHHeBOACTBa» 6 kiaace (34 yaca)

Tembl

OcHoBHOe coaepkaHue

JlesiTeILHOCTD

IIKOJIbHUKOB

O6GopynoBanue neHTpa
«Touku pocta»




Tema 1. BBegenue B

PaCTEHUEBOACTBO

(14)

Yro-TaKoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIpALllBaHUs PACTCHUN.
Hcropus pazButus
arpOXUMUYECKUX 3HAHUHN

(pab6otsl M.B. JlIomoHoOCOBa, FO.

JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszesa,
II.A. Kocteruena, JI.H.
[IpstHUIIHUKOBA U JIp. ).

[TpakTuueckas padbota
«bouka JInbuxay.

[udposas nadboparopust
Releon- camera o
(U3HOJIOTUHN paCTEHUH C
JATYUKAMM
OCBEIICHHOCTH,
BJIQ)KHOCTH BO3IyXa,
MOYBHI, TeMIIEpaTypsl, PH




Tema 2.
ArpoTexHu4ecKHi

sxcnepuMenT (3 )

[IpaBuiia mocraHOBKU
arpod’KCIIEPUMEHTOB.

ITocTaHOBKa DKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TemBbl,
COCTaBJICHUE TUNOTE3bI, LIETU U
3a/1a4y IKCIEPUMEHTA 110
BBIPALIMBAHUIO PACTEHUN B
KOHTPOJIUPYEMOIL cpene.
KouTpomnu, noBTopHOCTH,
IPOBEJIEHNE IKCTIEPUMEHTA.
[InanupoBaHue SKCIEPUMEHTA.
OueHka pe3yiabTaToB
skcriepuMenTa. OcBoeHHE
TEXHOJIOTUHU KPYIJIOI'OIUYHOTO
BBIPAILIMBAaHUS CAJIATOB U
MHUKPO3EJIEHU B
KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX yCIIOBUSX.

Hccnenosarenbekas
pabota «DakTopkl,
BJIUSIOLIME HA
npopacTaHue CeMsH (pocCT
POPOCTKOB)».
[TpakTuueckas padbota
«CO0p yCTaHOBKH JJIs
BBIPAIIMBAHMS PACTCHHUH B
KOHTPOJUPYEMBIX
YCIIOBUSX.

[udposas nadbopatopust
Releon- camera no
(bU3HOTI0TUN pacTeHHH ¢
JATYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH.

HoyTtOyx yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HTUPPOBOI
KaMepBhl.




Tema 3. Poab
XHMHYECKHX
3JIECMEHTOB B

NUTAHUM PACTEHUH

(10 v)

Bopna. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
BJIEKTPOIIPOBOAHOCTH U pH
pacTtBopa. Ponb xumuueckunx
3JIEMEHTOB B MUTAHUU PACTEHUM.
[Tony4yeHnne nuTaTenbHbIX
BEILIECTB PACTCHUSIMM.

VY no0peHusi: opraHuyeckue,
MUHEpPAIIbHBIE,
MUKpOOHoornueckue. TUIbl
MATaHUS pacTeHu. Bo3aymHoe
¥ MUHEpaJbHOE (KOPHEBOE)
MATaHUE pacTeHui. Tpancnopt
NUTATEIbHBIX BEUIECTB
pacCTEHHUI: BOCXOIAIINN U
HUCXOOIIINN TOK. BaxkHelme
KanuiiHble, pocdopHbIe U
a30THBIE yI00pEHUs, UX
cBoicTBa. [IpocThie U Cl10KHBIE
yI0OpeHHUS.

Poct u passButue pacrenuit:
ATanbl OHTOreHe3a, (DAKTOPHI,
BIIMSIOIIAE HA POCT PACTECHHUIA:
CBET, 'yCTOTa NOCAJ0K, TUTaHUE,
cyOcrpar.

Oco0eHHOCTH TUTAHUS

[TpakTuueckas padbota
«CxeMbl TUTATEIbHbBIX
pacTtBOpOB. Pacuer 103
yIOOpeHui st
MUTATEIbHBIX PACTBOPOBY.
[TpakTuyeckas pabora
«IIpaBuna cMemmBanus
yI00peHU
[TpakTuyeckas padota
«IluTanue pacTeHUN:
TEXHOJIOTHsI
MPUTOTOBJICHUS
MUTaTEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[IpakTuyeckas padbota
«MOHUTOPUHT
MUHEPAIbHOI'O TUTAHUS
paCTEHUIN.
[IpakTraeckas pabora
«PacturenbHas
JUAarHOCTHKA.
HccnenoBarenbekas
pabota «OneHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTEHNN Ha
LIKOJIBHOUW TEPPUTOPHUH,

[udposas nadbopatopust
Releon- camera no
(bU3HOJI0TUN pacTeHHH ¢
JaTYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit TUPPOBOI
KaMepBhl.




pacteHuii a30ToM. A30T U €r0
3HAYEHUE B )KU3HU PACTCHUM.
@opmbI a30Ta U UX
npeBpalieHue B MOYBe.
NcTtounuku dpochopa s
pacteHus. 3HaYeHUe
dbocdopcoaepxanux
COCIMHEHUH B KIIETKE. POJb
MaKpOIPTHUECKUX COSTUHEHUM
dbocdopa B sHEpreTUIECKOM
oOMeHe.

Brnusaue xanus Ha puznueckue
CBOMCTBa MPOTOIJIA3MbI, HA
(dbepMeHTHI YTIeBOA0OPOIHOTO
oOMeHa, CUHTEe3 OCJIKOB U 1.
Pounpb kanus B moaaep:xanuu
MOHHOro OajaHCca B TKaHAX, B
IpoIeccax caMOperysInU.
PerynsaropHas u
CTPYKTypoOoOpa3oBaTenbHas
pOJIb KaJIbIKsl. Y4acTue B
00pa3oBaHUHU KJICTOUYHOM
CTEHKH, HOJIJIEpHKAHUU
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MIPOHUIIAEMOCTH.
3HaueHUe MarHus B
MeTa00Inu3Me paCTEHUM.

yCTaHOBKA MPUYHNH
MaTOJIOTMYECKIX
COCTOsIHUM (TIpH
HAJTUYKN )».
HccnenoBarenbekas
pabota «O1ieHKa BIUSHUS
pa3IMYHBIX AJIEMEHTOB Ha
COCTOSIHUE PaCTEHUI
(cocTaBieHuE pa3IM4HbIX
TTOIKOPMOK ).




Marnuii B coctaBe xjiopoduiiia,
CXOJCTBO XJOpouiLIa u
reMorjao0rHa Kak
CBUJIETENBCTBO €IUHCTBA
oprannyeckoro mupa. Cepa u
€ro OCHOBHbBIE COETMHEHHUS, UX
pOJIb B CTPYKTYPHOM
OpraHu3aluu KJIETKH, y4acTue B
OKHUCJIUTEIBHO-

BOCCTAHOBHUTEIIBHBIX PEAKITUIX
MUKPO3IEMEHTHI.
[Ipencrasienus o posu
MUKPODJIEMEHTOB B
MeTaboIu3Me pacTEHUH.
Oco0eHHOCTH TTOCTYTUICHUS
MHUKPODJIEMEHTOB B PACTEHHUS.
CuHeprusm 1 aHTaroHU3M




3JIEMEHTOB IIUTAHUsI PACTCHUM.
PactuTtenpHas quarHocTuka u
METOAbI UICHTU(DUKAIIUN
HeJ0CcTaTKa/M30bITKA DJIEMESHTOB
ITUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHuil. 3ammTa
pacrenuii (4 4)

[TonsaTHe o perynsaropax pocTa
pactenuii. CTUMYJISATOPBI pocTa —
(UTOrOpMOHBI (ayKCHHBI,
rub0epesTMHbI, TUTOKUHUHBI ).
HNHrubutopsl pocta pacTeHUM:
1. npuponnbie (abciu3oBas
KHCJIOTa U HEKOTOPHIE
(eHoIbHbIE BElIecTBa
(MuKymMapoBasi, KopuyHasi,
CaJIMLMIIOBAst KUCTIOTHI).

2. CHHTETUYECKHE
(MopdakTHHBI, peTapAaHThI,
nedONMaHTHI, TECUKAHTHI,
repOunuael). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTCHUMU.
CoBpeMeHHbBIE CITOCOOBI
MOHUTOPHUHTA. 3alllUTa
pacTeHul OT BPEIUTEIICH:
OCHOBBI OMOMETO/IA.

[TpakTuyeckas padbota
«DUTOMOHUTOPUHT U
OILIEHKA COCTOSHHUS
pacrenuii. CoBpeMEHHBIE
CrOCOOBI MOHUTOPHHTAY.
HccnenoBarenbekas
pabora «Bnusinue
reTepoaykCuHa  Ha
IIpopacTaHue (pocT Ha
pPa3HBIX CTAUAX, B Pa3HBIX
YCIIOBHSIX) Pa3IUYHBIX
paCTEHUIN.

[IpakTraeckas pabora
«HCcekTapuu: mpaBuia u
YCIJIOBUS pa3BEACHUSA
HIOJIE3HBIX HACEKOMBIX).

[udposas naboparopust
Releon- camera o
(U3HOJIOTHUN PACTECHUH C
JATYUKAMHU OCBCIICHHOCTH,
BJIQ)KHOCTH BO3/TyXa,
MIOYBBI, TEMIIepaTypsl, PH.

HoyTOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, MpuHTep, KapTa
naMsITH IS UG POBOMA
KaMepBbl.




Tema 5. Bognasi,
necyaHasi v
NMOYBEeHHAS
KYJbTYPbIl, HX
NpUMEHEeHHe B
BbIpalllUBAHU U
pacTeHm.
DOu3no0Ja0rus

pacrenmii (6 1)

Bonnas, necuanas v mouBeHHast
KYJbTYpPBI, UX IPUMEHEHHE B
BBIpALMBAaHUU PACTCHUM.
IIpoBeneHue BOIBI B KOpHE U
cTeOJie pacTeHU.

Bonsblii pexuM pacTeHui:
CTpOEHHUE YCTHUIL: PaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUEHUE MEXaHU3MA
pEryJsilii UCTIAPEHUS BJIaru
pPacTCHHEM.

DOTOCUHTE3 — YHUKAIIbHBIN
IpOLIECC paCTeHUU. TeMHOBas U
cBeToBas (a3l GOTOCHHTE3A.
3nauenue HoToCUHTE3A IS
KUBBIX OPraHU3MOB. DaKTOPHI
pocTa paCTeHUN: BO3AYX U
aspanus. [logzemMHoe npIxaHue
pacTEHHUIi: cCOCTaB IOYBEHHOIO
BO311yxa, ra3000MeH. ['a3000MeH

[TpakTuueckas padbota

«KopneBoe naBineHue».
[TpakTuueckas pabora
«IIpurorosnenue
npenapara yCTbHII
METOJIOM CJICTIKa.
HccnenoBaTenbckue
paboTtsl «BrnusiHue
YCIIOBUU COACPKaHUS
pacTeHuil Ha KOJIMYECTBO
YCTBUID.

[MpakTuyeckas padbota
«DyHKIMOHAIbHAS
JUArHOCTUKA PACTEHUM 110
AKTUBHOCTH
XJIOPOILIACTOBY.
HUccnenosarenbckas
pabota «OmnpeneneHue
xyopodpumia A u b,
OLICHKA

[udposas nabopatopust
Releon- camera no
(bU3HOTI0THN pacTeHHH ¢
JaTYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HUPPOBOI
KaMepBhl.




py OECIOYBEHHOM (OTOCUHTETHUYECKOMN
BBIpAIIUBAaHUU. AKTUBHOCTHU PACTCHUM U
(akTOpOB, BIMSIOUINX HA
HEe.

[TpakTuueckas padbota
«Aspanus, CO2 n O2.
JIpIxanue pacTeHum».
[Ipaktuueckas pabota
«JIpIxaHue pacTeHHil:
OIICHKA MHTEHCUBHOCTHU
JIBIXaHUSl PACTCHUH U
IUIO/IOBY.
Uccnenosatenbckue
paboTs! «BnusiHue
croco0a BhIpalUBaHUs
(cocTaBa MUTATENIBHOM
CMECH, CXEMbl BHECEHUS )
Ha pOCT U Pa3BUTHS
Pa3JIAYHBIX PACTECHUI.




Tema 6.
KyabtypHbIe
pacTeHus.
CoBpeMeHHBbIC
ACHEKThbI CeJICKIMHU

(4 9)

Kax uenoBek cran UCIonb30BaTh
pactenust? CBsi3b pa3BUTHSA
LMBWIN3AL1U YEJIOBEKA U
OJIOMAIllHUBAHUs PACTCHUM.

JlomecTukanus.
HacnencTtBeHHOCTD U
U3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA )KUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHUYHBOCTb.

['en —MaTepuasbHbIA HOCUTED
HACJICJICTBEHHOCTH 1
M3MEHYMBOCTU. HyKiienHOBBIE
KUCJIOTHI. JIokanu3amus
FEHETUYECKOr0 MaTepraia B
KJIeTKe. /leJieHne KIIETOK.
Pennukamusa JIHK. OcHoBHas
JI0OTMa MOJICKYJISIPHOW OMOJIOTHH.
Tpanckpunuums. Tpancasamus.

Myranumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TCHETUICCKOE
paszHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsITh
TCHETUICCKUE PECYPCHI
pactenuii? OCHOBHBIE CTIOCOOBI

Juckyccus
«JlomMecTukanus, BCce U
pacTeHus U >KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJIOBEKOM UM
OJIOMAaIITHUBAIOTCS ?
MO>KHO JIM CUMTATh
TapakaHa 0JIOMaIlTHEHHBIM
JKUBOTHBIM 7.
[MpakTuyeckas padbota
«MoauduranmoHHas
U3MEHYUBOCTH (JTUCTHS,

UTOJIKH C OJTHOTO JICPEBa)».

[IpakTuueckas pabora
«I'eH — MHCTPYKIIHS 110
cOopKe KJIeTKHU (Ha Oucepe
WM KOHCTPYKTOPE)».
[IpakTraeckas pabora
«MyTtamus Ha OyTepOpoje
(JTIF000it 00BEKT U3
npenbayIieit padoTel, T1ie
WU3MEHEHHE HHCTPYKIUU
MPHUBEIET K H3MEHEHUIO

BHEIITHETO BU/Ia 00HEKTA).

[udposas nabopatopust
Releon- camera o
(U3HOJIOTUHU paCTEHUH C
JATYUKAMM
OCBECIICHHOCTH,
BJIQ)XKHOCTH BO3IyXa,
TIOYBEI, TeMIIEpaTypsI, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HTUPPOBOI
KaMepbl.




COXPAaHEHUS TeHETUYECKUX
pecypcoB pacteHuit (X Situ u in
situ).

3nauenue pabor H.W. BaBuiosa.
3aKOH TOMOJIOTHYECKUX PSAIOB.
LleHTpbl MPOUCXOXKICHHUS
KyJbTYpHBIX pacTeHui H. 1.

Basuiiosa u I[1.M. XykoBckoro.
OCHOBHBIC METOBI CEICKIINH.
I'ubpunmnzanus. opmsl 0TOOpA.
OcHOBHBIC HaINpaBIICHUS
CEJICKIUU: yIIy4dIlleHne
YPOKaWHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

Ectb n1m xxu3Hb B ipobupke?
buoTtexHonmorns KyabTypHBIX
pacTeHuM.

Kak udenoBek Mmoxet
MOIU(PUITUPOBATH PACTCHUS?
['eneTnueckoe peakTHpOBaHUE.
CoBpeMeHHbBIE MOJIXObI U
TOCTHKEHUS TEHETUYIECKOTO
pPEIaKTUPOBAHUS PACTCHUMN.

[TpakTuyeckas paboTa no
rpynmnam «OTKyzAa Ha
HaIIMX CTOJIAX

(G PYKTHI/OBOILM/3TAKI.
[TpakTuyeckas pabora
«BsipamuBaem ropox. Kak
IIPOBECTH CKPELIMBAHUE Y
ropoxay.
HccnenoBatenbekast
pabota «BeipaiuBanue
pacTeHull B mpoOupKe»
(MO>HO BOCTIOJIB30BATHCS
pe3yapTaTaMu
OPEbIAYIINX
HKCHEPHUMEHTOB 110
COCTaBJICHUIO
UTATEIbHBIX PACTBOPOB
JUJIsL pacTEHUN).
[IpakTraeckas pabora
«I'éHOMHBIE HOKHHUIIBI
(MonmenupoBaHue PabOTHI
cuctembl CRISP-Cas)».




Tema 7.
PacTureannas

npoxykmusi (6 1)

Hanzemubie u noazemublie
opransbl pactenuil. [lober u
BUIOU3MEHEHHBIN ToOer
pactenuii. CriocoOsl
Pa3MHOKEHUS PACTEHUN.
[TonsiTue 0 KauecTBE MPOTYKTOB
nuTaHus. [Ipodaemsr
KOHKYPEHIIMH OT€YECTBEHHBIX
MPOJIYKTOB IMUTAHUS C
UMIIOPTHBIMU. JlorucTHKa
JIOCTaBKH M CPEJICTBA

COXpaHCHHUA IMTPOAYKTOB ITUTAHUA.

MI/IKpOSGHGHB: ITOJIC3HOCTDh U
TCXHOJOT' M.

XUMHUYECKUM aHaIu3
npoaykuur. OCHOBBI
CIIEKTPO(HOTOMETPHH.
[Torenunomerpus.

XpomaTtorpadmusi.

[TpakTuueckas padbota
«IIpenenbHO TOMYyCTUMBIE
koHuenTpanuu (I1IJIK) u
METObI KOHTPOJIS
0€30MacHOCTH
pPacCTUTEIBHBIX IPOTYKTOB
MIUTAHUS.
HccnenoBarenbekas
pabota «O1ieHKa KauecTBa
BBIpALLEHHOU
MUKpO3eeHn» (Jinbo cBosl,
00 U3 Mara3uHa).
[IpakTuyeckas padbota
«MeTobl OIICHKH
KauyecTBa PaCTUTEIIbHON
NPOJYKIMU: XpaHEHUE U
COXPaHHOCTh MUTATEIIbHBIX
BEIIECTBY (110 TOCTYITHOMY
000pyI0BaHHUIO).
HccnenoBarenbckas

[udposas nabopatopust
Releon- camera no
(GU3HOJI0TUN pacTeHHH ¢
JaTYMKaMU OCBEUIEHHOCTH,
BJIQ)XKHOCTHU BO3/lyXa,
II0YBBI, TeMnepaTypsl, pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HTUPPOBOI
KaMepBhl.

pabota «OmnpeneneHue
ButamuHa C MeTo10M
00paTHOrO TUTPOBAHUS B
TUI0JIaX HA Pa3HOM CPOKe
(coco6e) XpaHeHUSTY.




Monyan «Buorexnosorus» 7 kiacce (34 yaca)

Tembl OcCHOBHOE coIepKaHNe JlesiTeIbHOCTD Obopynosanue
KOJILHUKORB uentTpa Touku pocra
Hudposas [TonsiTue 6MOTEXHOIOTUU. 3aUeM ITpaktnueckas padora | Lludpoas nabopatopus

naboparopus Releon-
camera 1o
buzuosorun
pacTeHuu
JTaTINKAMH
OCBEIICHHOCTH,
BJIQYKHOCTH BO3/1yXa,
TIOYBHI,
TeMmnepaTtypsl, pH
Tema 1.

Bbuorexnosorus
(4 9)

YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]]
XUMHYECKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTHU:
TIPOMBIIIJICHHBIC
MUKPOOPTaHU3MbI, KJIETKH U TKAHH
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
OMOKaTAIN3aTOPHI.

CrIpbe 15t OMOCHHTE3a U OTICHKA
€ro OMOJIOTHYECKON IEHHOCTH.
OCHOBHBIC HCTOYHUKH YTIIEPOa,
aszora, pocdopa, MUKPOIIEMEHTOB.
HcciienoBanre HOBBIX HCTOYHUKOB
CBIPBS (BKJIFOYAst BOITPOCHI €TI0
IpeaBaApUTEIILHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIIe BKIFOYAOIHUX
OMOCTUMYIISITOPBI U IPYTHE
AIIEMEHTHI yIPABICHUS U
ONITUMM3AIUHU TIPOILIECCOB
O6uocunTe3a. MeTombl

«IIpuMepsl pUMEHEHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KU3HI.

Releon- camera no
(bU3HOJIOTHUN PACTEHU
C TaTYUKAMHU
OCBEIIICHHOCTH,
BJII&XKHOCTH BO3/IyXa,
MOYBBI, TEMIIEPATYPHI,

pH.

HoyTOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJiacca, mpuHTep, KapTa
naMsITH IS UG POBOMA
KaMepBbl.




ONTUMH3AIHNU ITUTATCIIBHBIX CPCI.




Tema 2.
MukpoOuosiorus
(6 1)

ITonoxeHnne npokapuoTOB B
CUCTEME OPraHUYECKOTO MUPA.
Crpoenue 0akTepraibHOM KIETKU.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuil. [Ipoctbie
U CJIOKHBIE METO/IbI OKPAILIMBAHUS
OakTepuil. duznonorus OakTepuil:
NUTaHUe, IbIXaHue, pOCT U
pPa3MHOXKEHHUE. 3HAKOMCTBO C
JTOMEHOM Apxeu
(9KCTPeMO(PMIBHOCTB,
0COOEHHOCTH CTPOCHUS KJIETKH).

IIpakTuka.
JlaGoparopnas paboTa
«DUKCUPOBAHHBIE
npenapatbl OaKTepHil.
Omnpenenenue Gopmel
IPEITI0KEHHBIX
KYJIBTYp
MUKpPOOPTaHHU3MOB,
UCIIOJIb3YS IIPOCTOU
METOJT OKPaCKM.
JlaGoparopnas pabota
«OnpeneneHue Tymna

[udporas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHUM
C TaTYMKaAMH
OCBEIIICHHOCTH,
BIIAKHOCTH BO3/IyXa,
MOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIILHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HUPPOBOI
KaMephbl.




MOJIOYHOKHCIOE U CIUPTOBOE
opoxenue. otorpodHbie U
XeMOTpO(HBIE OaKTEpUH.
Kunernueckoe onucanue npoiecca
poCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAIbHAS MOJIENIb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHas
najouyka M 4epHasi CMepTh,
00TyIM3M, CTOJIOHSK, TYOEpKYJIE3.
UcTtopus 60psObI €
OakTepramTbHBIMU HH(EKITUIMH.
Boiina 6eckoHedHOCTH:
QHTUOMOTUKH MPOTUB OAKTEPUH.
MexaHu3Mbl 1ecCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAS
KOMMYHHKaIus 60akrepuii. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
4yenoBeKkoM. Kunetnueckoe
onucanre OMOCUHTE3a MPOTYKTOB
MHKpoOOpranuzmamMu. bakrepun,
KOTOpbIE€ MOTYT pa3yararh IJacTUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHbBIE accolManuu

KJIETOYHOU CTECHKU
METOJIOM OKpaIlIBaHUs
no I'pamy» (mpu
HaJIMYUU PEaKTHUBOB).
JlaGopartopnas paboTa
«IIpurorosnenue
PHKU3HEHHBIX
penapaToB
MOJIOYHOKHCIIBIX
OakTepuin.

JlaGoparopnas pabota
«IToceB cMbIBa C pyk Ha
yamku [letpuy».
JlaGoparopnas pabora
«BrpIgenenne uncTon
KyJbTYphl OaKTEpUH.
Meton pa3BeacHuUI.
MeTtoa ucromaromniero
HITPUXA».

JlaGoparopnas pabora
«Mopdonorndeckas
XapaKTepUCTHKA
BBIJICIICHHOMN YHCTOM
KYJBTYPHI:
XapaKTePUCTHKA
KoJIOHUH, (popma
OakTepui, TUI




pacTeHu ¢ MUKpOOpPraHUu3MaMu

KJIETOYHOU CTEHKH.
JlaGoparopnas paboTa
«CpaBHEHHE pocTa
MHUKpPOOPTaHU3MOB Ha
yanike 0e3 u ¢
n00aBICHUS
AaHTHOUOTHKOBY.
UccnenoaTtennckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o0J1aIaroImx
aHTarOHUCTHYCCKOM
aKTUBHOCTBIOY.
HccnenoBaTenbekast
pabota «Briaenenue
MOJIOYHOKHCITBIX
OakTepui,
UCCIIeIOBaHUE UX




AKTUBHOCTI.
HccnenoBatenbckas
pabota «Brinenenue
OakTepuil MOJIE3HBIX JUIS
pacTeHUN.




Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(mi1ecHeBbie rpuodbI,
JAPOAKKH,

Bopopocsn) (6 4)

[InecHeBbie rpuOBI TPOIYLIEHTHI
OMOJOrNYECKN AKTUBHBIX BELIECTB
OO611as XxapakTepUCTUKA TPOXKIKEH
caxapomuueToB. Mcropus
VICIIOJIb30BAaHUSA IPOXKIKEN B
TPaIULIMOHHON OMOTEXHOIOTHUH.
TexHomornu BUHOAENUS U
XJICOOIICUCHMS,
CIELUAJIN3UPOBAHHBIE PACHI
Ipoxckeit. MeTabonu3m IpoxkKe.
Peakius cnupToBOTO OpOKEHUS.
[Tony4yeHure BTOPUUHBIX
MeTabOoJIUTOB B APOxoKax. [Ipoxxu
KaK MpOAYLEHTH OMOTOTINB.
[Tony4enue 1ieneBbIX OETKOB B
IPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MI0JIOBOT'O Pa3MHOXEHUS Y
JIPOAKIKEN, 3HAUCHUE U3YUCHUS
MHUTO3a U LIUTOKUHE3A JJIS
ONTUMU3ALUHU ITPOLIECCOB
KyJIbTUBUPOBAHUS IPOKKEBBIX
IITAMMOB, [IOHUMAaHUS IPUYHH
NAaTOT€HHOCTH APOAKEN U TprOOB,
NOMCKA MUIIEHEN (PYHTMIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Jlaboparopnas pabota
«IToxcuer kieTok
IPOXOKEN B Kamepe
["opsieBay.
Jlaboparopnas pabota
«O06HapyxeHue
IPOYKTOB CTUPTOBOTO
OpO’KEHHSI: STUIIOBOTO
CIIUPTA U YTICKHUCIIOTO
razay.

JlaGoparopnas pabota
«HaOmronenue
Pa3MHOKCHHS
JIPOMKEBBIX KIETOK.
[TpakTuyeckas pabora
«Ilomyuenue TBOpora u
Kedrpa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuin.
[MpakTuyeckas pabota

«OCHOBHBIE BUIBI KBaca
U UX XapaKTEPUCTUKAY

«/poxxu u
MOJIOYHOKHUCJIBIE
OakTepuu,

[udporas naboparopust
Releon- camera no
(GU3HOJIOTUN PACTEHUM
C TaTYMKaAMH
OCBEIIIEHHOCTH,
BIIAKHOCTH BO3/TyXa,
MOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyx yuurens,
HOYTOYK MOOMIILHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HUPPOBOI
KaMepBhl.




Bonopocnu — nepcrnekTuBHbIN
00BEKT JJIsl IPOU3BOACTBA OENKa U
yrieBooB. bruorexnonoruueckue
METOJIBI OYMCTKH TBEPIIBIX, KUIKAX
OTXOJOB M Ta3000pa3HbIX OTXOJI0B
npon3BoACTB. CTOUYHBIE BOJIBI.
CxeMbl OYNCTKH. BHOGUIBTPHI,
a’POTECHKH, METAaHTCHKH,
OKCHUTEHKH.

AKTHBHBIA WJT U BXOJISIIUE B HETO
MUKPOOpTraHu3Mbl. Vcronp3oBanme
BOJIOPOCJICH B OUUCTKE CTOYHBIX

BOJI.

IpUMEHSIEMBbIE TS
IIPOU3BOJICTBA KBACAY.
[TpakTuueckas padbota
«CpaBHUTEIBHBIN
aHaJINU3 pa3BUTHUSA
JIPOACOKEN B adpOOHBIX U
aHa’POOHBIX YCIOBUAXY.
[TpakTuyeckas pabora
«MeTo bl OLICHKHU
CBOWCTB
XJ1e00TMeKapHbIX
npoxckeit. OcoOeHHOCTH
PUMEHEHHUS




IPECCOBAaHHBIX,
CYIIEHBIX U
WHCTaHTHBIX JIPOXIKEH.
HccnenoBarenbekas
pabota «BnusiHue
(U3HKO-XMMHYECKHUX
(GhaKkTOpOB Ha KAUYECTBO
OMOTEXHOJIOTMYECKOM
POYKINH (KBac,
kedup, ChIp, XJ1eo u
Tp.)».
HccnenoBaTenbckas
pabora «Bnusiaue
(UBNKO-XUMHYECKUX
(dhakTOpOB HA POCT
Boxopociu (Chlorella
vulgaris)».




Tema 4.
HacaeacrBennas
uHdopmanmus (4 u)

HacnencTtBeHHOCTD U
U3MEHYMBOCTh — OCHOBHBIC
CBOMCTBA )KUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
W3MEHYHUBOCTb.

['en —MarepuanbHbI HOCUTEND
HACJICACTBEHHOCTHU U
U3MEHUYUBOCTU. HyKkenHOBbBIE
KUCJIOTHI. JIokanu3amus
FEHETUYECKOr0 MaTepralia B
KJIeTKe. /[eJieHne KIIETOK.
Permmmkanusa JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOW OMOJIOTHH.
Tpanckpunums. Tpancasamus.

MyTranumu.

[TpakTuueckas padbota
«MoauduxanuoHHas
U3MEHYHBOCTH (JTHCTHA,
UTOJIKH C OJTHOTO
JIepeBa)».
[TpakTuueckas padbota
«['eH — HHCTPYKIHS TIO
cOOpKe KIIeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[MpakTuyeckas padbota
«Myrauus Ha
oyTepopone (J1roboit
O00BEKT U3 IpeblTyLIeH
paboThl, TJ1e U3MEHEHHUE
UHCTPYKIUU NPUBEIET
K U3MEHEHHUIO BHEILIHET O
BUJIa 00BEKTA)».

[udposas naboparopust
Releon- camera o
(bU3HOTIOTUN PACTEHU
C TaTYNKaAMH
OCBEIICHHOCTH,
BJIQXKHOCTH BO3IyXa,
MIOYBBI, TEMIIEPATYPHI,
pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIILHOTO
KJacca, mpuHTep, KapTa
naMsTH U1 THQPOBOA
KaMephbl.

Tema 5.

Bupycoaorus (3 1)

[TomoxxeHne BUPYCOB B CUCTEME
oprannyeckoro mupa. CTpykrypa u
XUMHUYECKHUN COCTaB BUPYCOB.
Kiaccuduxarys BUpycoB.
Penponykuus Bupycos. Bupycer -
BO30ynuTenu NHPEKITHOHHBIX
6omne3neir. OHKOBHPYCHI.
bakrepuodaru: ctpoenue,

[IpocmoTp
JIOKyMEHTaJIbHOTO
¢dbuapMa o BUpycax.
[TpakTuyeckas padoTa.

«Meron pa3BeieHUN.

[IpakTrueckas padora.

«TutpoBaHue
OakTeprodarony.

[Mudposas naboparopus
Releon- camera o
(bU3HOIOTHN PACTCHUI
C TaTYHKaAMHU
OCBEIICHHOCTH,
BJIQXKHOCTH BO3]IyXa,
MIOYBBI, TEMIIEPATYPHI,

pH




CBOWCTBA, IPUMEHEHUE.
buonoruueckue MeTo 161 60pHOBI C
BUPYCaMHU.

Tema 6. 'ennas
HHKEHepHs U

OMOTEeXHOJIOTHH
4 9)

OCHOBBI T€HHOUN UHKEHEPUHU.
Bexkropa. Cnienududeckue
dbepMeHTHI OakTepuil.
buorexHonoruu npoyKiuu 6€IKoB
B OaKTepHUAIbHBIX KYJIbTypax.
JlocTrKeHUs TeHHOM MHXKEHEPUU U
ounorexunonorun. CRISPR/Cas —
cHUCTeMa aJJaliTUBHOIO UMMYHHUTETA
Oakrepuii u apxeir. [MO. Meroabl
nonyuenus [MO.

[TpakTuueckas padbota
«OHAOHYKJIEA3BI
pecTtpukiuu (padoTa c
HYKJICOTHUTHBIMH
MIOCTIeTOBATEILHOCTSIMH
Ha Oymare)y.
[MpakTuyeckas padbota

«I"eHHBIE HOKHUIIBI -
CRISPR/Cas
(MozenupoBaHUE Ha
oymare)». Urpa-
IucKyccus: «Beiurpaii

T'PaHT Ha CO3/IaHHE
I'™MO».

[Mudposas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHU
C TaTYMKaMH
OCBEIICHHOCTH,
BJIQXKHOCTH BO3]IyXa,
MIOYBBI, TEMIIEPATYHI,
pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJacca, mpuHTep, KapTa
naMsATH U1 THQPOBOMA
KaMepBbl.




Tema 7.
BbuorexHoJsioruu B

KHBOTHOBO/ICTBE
(41)

JloMecTuKanus OCHOBHBIX
JOMAaITHUX )KHBOTHBIX;
COBPEMECHHBIC IKCIICPUMEHTHI TI0
JIOMECTUKAITUH JKUBOTHBIX (JIUCHUILIA,
HOpKa | JIp. — KCIICPUMEHTBI
HAYYHOM IIKOJIBI aKaJIeMHUKa
bensiea). CoBpeMeHHBIE METO/IbI B
YKUBOTHOBOJICTBE: TPaHCIUIAHTAIUS
AMOPHOHOB, XUMEPHBIC JKUBOTHEIC,
KJIOHUPOBaHHUE.

OcHoBHBIE 00JI€3HU KUBOTHBIX 1
POJIb TTATOTEHHBIX
MHUKPOOPTaHU3MOB M MIapa3uTOB B
pa3BUTHHU 3a00JICBAaHUN TOMAIITHUX
YKUBOTHBIX M OCHOBHBIX Mepax
OOpbOBI C HUMHU; POJIH TIOJIC3HBIX
MHUKPOCUMOHMOHTOB B OPTaHU3ME
KUBOTHBIX. [losokuTENBEHOE 1
mo6ouyHOEe (OTPUIIATEIIBHOC)
BO3JICCTBUY AaHTUOMOTHKOB Ha
OpraHu3M B XOJI€ JICUCHHUS
YKUBOTHBIX; IICJIH M 3a]]a41
BeTepuHapuu. buotexHomorus
KOPMOBBIX ITPEMapaToB.

Juckyccus
«JlomMecTukanus, BCce U
pacTeHus U >KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJIOBEKOM UM
OJIOMaIITHUBAIOTCS ?
MO>KHO 1Y CYUTATh
TapakaHa
OJIOMaITHEHHBIM
JKUBOTHBIM 7.
[MpakTuyeckas padbota
«MeTtoauka
KJIOHUPOBAHUS
(MoaenupoBaHUE Ha
oymare).

[IpakTrueckas pabora
«CocraBieHue paloHa
MMUTAHUS JKUBOTHOTO,
pacueT pacxoJi0B Ha
coiepKaHue».
HccnenoBatenabckas
pabota «OneHka
KauyecTBa MOJOYHOU
MPOAYKITUN.

[udporas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHUM
C TaTYMKaAMH
OCBEIIIEHHOCTH,
BIIAKHOCTH BO3/IyXa,
MOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIILHOTO
KJiacca, IpuHTEp, KapTa
naMsTy Uit HUPPOBOI
KaMephbl.




Tema 8.
BbuorexHoJsioruu B
pacTeHneBoaACTBE

OCHOBHBIE METOBI CETEKIINU.
I'ubpunuzanus. opmbl 0TOOpA.
OcCHOBHBIE HaIpaBIICHUS

[TpakTuueckas padbota
«BpIpamuBaeM ropox.
Kak nposectu

[udporas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHUM
C TaTYMKaAMH
OCBEIIIEHHOCTH,
BIIAKHOCTH BO3/IyXa,
MOYBBI, TEMIIEPATYPHI,

pH




(3 1)

CEJICKIIMH: YIy4IlIeHUE
YPOKaWHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U a0MOTHYCCKUM
dakTopam.

OCHOBHBIE IOJIXO/BI CENEKIINU U
OMOTEXHOJIOTUH KYJIBbTYPHBIX
pactenuii, [ ubpunuzamnus,
OTJIaJICHHAsI THOpUAU3ALIUS,
UCKYCCTBEHHBII 0TOOD, TeTepo3HucC,
TpaHchopMalusi, MyTareHes,
TEHETUYECKOE PEJAKTUPOBAHUE).
Hcrtopus cenexkuuu B Poccun u
MHUpPE, UCTOPUS PA3BUTHUS
BaKHEUIIINX COPTOB KYJIBTYPHBIX
pacTEHHUI.

Kak uenoBek moxer
MOIU(PUITUPOBATH PACTCHUS?
['ennas uHxxenepus pacrenuid: Uto
TAaKO€ F'€HETUYECKasi NHKECHEPHS
pactenuil. TpaHCcreHHbIe pacTeHUS.
Mertonp! nomydenusi. O6pa3zoBaHue
ONyXOJIEH Y PACTCHUM.
ArpobakTepuanbHast
Tparchopmanus: Ti-Tra3smMugbL.
I'enst T-JIHK.
MoneKyIsapHOreHeTHIECKre
MEXaHU3MBbI TPaHC(HOPMAIIHH.

CKpEILBAHUE Y
ropoxan.

[TpakTuueckas padota
«["eHOMHBIC HOKHHIIBI
(MonenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbckas
pabota «BeipanuBanue
pacTeHull B mpoOupKe»
(MOXHO
BOCIIOJTB30BaThCS
pe3yabTaTaMu
OPEBIAYIINX
HKCIEPHUMEHTOB 110
COCTaBJICHUIO
NUTATEIbHBIX PACTBOPOB
JUUIsL pacTCHUN).

HoytOyx yuurens,
HOYTOYK MOOMJILHOTO
KJ1acca, IpuHTep, KapTa
namMsITi 171 U poBoit
KaMepBhl.




['eneTnyeckoe pegaKkTupoBaHUE.
CoBpeMeHHbIE TOAXO/IBI U
JTOCTHKEHUSI TEHETUYECKOTO
pENaKTUPOBAHUS PACTCHUN.
EcTb 1 xu3Hb B ipoOupke?
buorexHo0rus KyabTypHBIX
pacTEHHUM.




Monyab «MoJiekyasipHble OCHOBBI pu3noioruu u papmakosorum» 8 kiaace (34 gaca)

Tembl OCHOBHOE COJePIKAHHE JesiTeJIbHOCTD O0OopynoBanue
IKOJIbHUKOB neHTpa «Touku
pocra»
Tema 1. Beenenue. buorennsie aniementsl: | MccnenoBarensckas [Mudposas
®usnonornyeckas | opraorensi: O, C, N, H. paboTta nmaboparopust Releon-
AKTHUBHBIE (DOPMBI KHCIIOPOJIA, UX
xumust (10 1) Pop pOAd, «KonnuectBeHHas camera o pu3u0JIOTUU

IMOJIYYCHHC, HeﬁTpaHHSaHHH.
MaKpOBHCMCHTLI: IMPOUCHT

OICHKA COJACPIKAHUA
MUKPOIJICMCHTOB UJIN

PaCTEHHUM C TaTYMKAMH
OCBEILEHHOCTH,
BJI&JXHOCTH BO3/yXa,

MOYBBI, TEMIIEPATYPHI,
pH




COJIEpKaHMs B OpraHU3ME,
BBINOJHSIEMas (PYHKIIMS,

COACPIKAaHUC B IIPOAYKTAX IIUTAHUA.

Ca2+ - cBa3pIBaronye OCIKH,
JECTTOHMPOBAHNEC KAJIBIIHS,
PETYISIUS YPOBHS KaJIBIHUS B
OpraHu3Me: TOPMOHBI MoYeK. Mg —
CTpoeHHue XJIopodhusIIa, ero
aKTHBAIIMS COJTHEYHOU YHEPTUEH.
MUKpO3JIEMEHTHI: B KAKUX
MOJICKYJIaX COJEPIKATCS,
BBITIOTHsIEMAast (PYHKITHS,

COACPKAHUC B ITPOAYKTAX ITMTAHUA.

[TocnencTBus nepeao3upPOBKH
MUKpO3J1eMeHTamu. Fe —
yCBaWBAaEMBbIE TUIIbI COETUHEHH I
Kelesa. [ eMonpoTenHsl,
F€MOIMAHUH, IUTOXPOMBL. Cu —
YCBOEHUE U TPAHCIIOPT ME/IH.
benku, conepxamue Menab.
[TaTonornyeckne CUHAPOMBI
Menke u BunbcoHa, CBsI3aHHBIC C
MeTa0oIn3MOM Meu. TOKCHYHbBIE
aneMeHTsl lleprnoanueckon
CHUCTEMBI JJIsl OPTaHU3Ma.
BimsHue HenocTaTka Makpo u

BUTAMHHOB B ITMIIEBBIX
IPOYKTax».

IIpakTrueckoe 3aHsATHE
«KauecTBeHHBIC
peakuuu Ha
OpraHNy4eCcKue
MOJIEKYJIBDY.

HpaKTI/I‘IGCKOG 3aHATHC
«ACHATypaluuAg OEJIKOBY

HpaKTI/I‘IeCKOG 3aHATHC

«I/I?,yquHe AKTUBHOCTHU
aMuJ1a3bD».

[IpakTHyueckoe 3aHsITHE
«nanms (kerouka
Tpayoe)».

HoyTtOyx yuurens,
HOYTOYK MOOMIIBHOTO
KJjlacca, IpuHTep, KapTa
namMsITi 171 U poBoit
KaMepBhl.




MHKPOAJIEMEHTOB HA KUBBIE
OpraHu3MBbl.

XKupsl. 3aboneBanus yeI0BEKa,
CBSI3aHHBIC C HAPYIICHUSAMHU
KUPOBOTr0 OOMEHa.

Jncnunuaemun.

VYrneroabl. 3a00eBaHUS YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU
yrieBojiHoro ooMeHa. CaxapHbIi
nrader.

benku. Ctpoenue. 3aboneBanus
YEJI0BEKa, CBSI3aHHBIC C
HapylIeHUsIMHU OEJIKOBOTO OOMEHa.
Oynkuun 0eKoB. DEPMEHTHI.
Mexanusm neiictsud. Kiaccor
(bepMEeHTaTUBHBIX PEAKIIUN.

KodepmeHTsr.
ButaMuHBI )KUPOPACTBOPHUMEIE,
BOJIopacTBopuMEIe. [IpeBparienne







BUTAaMHHOB B aKTUBHbBIC (DOPMBI
Ko(pepMeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI META0OJIUUECKUX
peakuuii. buosHepreruyeckue
npouecchl. [ nmukonus. Huki
Kpe6ca. Llens nepenoca
31eKTPOHOB. OKHUCICHUE KUPHBIX
kucnot. Katabonuzm
aMHUHOKHCIIOT. [ TIOKOHEOoreHes.
CuHTe3 yrieBoJioB, OEJIKOB,
KUPOB. MeTaboIUTHIECK1E
3aboneBanus. [Ipaktnyeckoe
3aHATHUE: «PELICHUE 3a]1a4 Ha
sHepreTudeckuit oomen» Kierka.
[TonsiTue Mmem6pansl. yHKITUU
mMeMOpaH. Buabl Tpancnopra B
KIIETKY.

MemOpaHHBIE OpTaHOM/IBI.
3a0oseBaHus CBs3aHHBIC C
HapyIlIeHHeM padoThl MEMOPaHHBIX
oprases, 60J€3HN HAKOTIJICHUSI.
THUNbI KOHTAKTOB MEXK/Y KIIETKAMH.
3HaueHUE MEXKKIETOYHOM
KOMMYHHKAIIMH J1J11 3J0POBbSI
opraHu3ma.

SAnpo. YpoBHU yITakOBKHU
XpoMaTrHa. XpOMOCOMHBIE

[udposas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHU
C TaTYMKaAMH
OCBEIIIEHHOCTH,
BIIAKHOCTH BO3/TyXa,
MIOYBBI, TEMIIEPATYPHI,

pH.




tepputopun. HememOpanubie
OpTraHOU/IBL.




Tema 2.
MoaexkyasipHas

ouoJiorust (10 u)

OCHOBHBIE BEXU Pa3BUTHA
MOJIEKYISIPHON OHOJIOTHH.

HYKJ'IGI/IHOBBIG KHCJIOTHI.

OCHOBHBIE TPUHLIMIIBI CTPOCHMUS.
Martpuunsie cuHTE3bI. Perummkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.

[TpuHIMIe! perumkanuu. Myranuu.

UTo BBI3BIBAECT U3MEHEHHUS B
ctpoenuu JJHK.

[TpuHIUIIBI peniapauu.
Tpanckpunuus.

I'enetnueckuit kon. Tpancmanus.
Opranuzaiusi reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPENICTBA,

MEXaHU3MBI HX JICHCTBUSI.
Opranuzanus reHoMa 0aKTepuid

[TpakTuueckas padbota
«Boigenenue JJHK u3
OaHaHay.
[TpakTuueckas padota
«Monenb
JAHKopuramm».
[TpakTuyeckas pabora
«Ornpejienenye KauecTna
npenapartos JIHK ¢
MOMOIIBIO
crexkTpodoToMeTpun»
(npu HamUuUK
000opyI0BaHuUs ).
[TpakTnueckas pabora
«PemunkaTuBHasI
MaiurHa (urpa-

[udposas naboparopust
Releon- camera no
(bU3HOJIOTUN PACTEHU
C TaTYMKaAMH
OCBEIIIEHHOCTH,
BIIAKHOCTH BO3/TyXa,
MIOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMIIBHOTO
KJiacca, IpuHTEp, KapTa
namsTH U1 TUPPOBOH
KaMephbl.




AHTHOAaKTEpUATBHBIC PENapaThI.
OpraHusanusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBAHUE.

JIEMOHCTPALIHS ).
[TpakTuyeckas pabora
«IIP (Mmoxenb
aMIUTM(pUKaLMs Ha
Oymare)».
[TpakTuueckas padbota

«Cuma IMpOMOTOpPaA».

[TpakTuyeckas pabora
«Pemrenue 3amay Ha
T€HETUUYECKUU KOI».
[TpakTuyeckas pabora
«DOoJITUHT OCITKOBY.
HccnenoBaTenbekast
pabota
«Pacnipoctpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTEpHii».
[IpakTraeckas pabora
«PaboTa B COBpEeMEHHBIX
TeHeTHYeCKnX 0azax
na"Hbix. [IpoBeneHue
In silico ananm3a
MOCJIEA0BATEIbHOCTEN
TCHOBY.




Tema 3.
dapMakoJI0rus
(14 4)

[lonstre o nekapcrax. [IpuHIHNBI
IIOAX0/a K IIOUCKY HOBBIX
JIEKAPCTBEHHBIX CPEJICTB.

CKpUHUHT U €r0 METO/IBI.

ITytn BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BenecTB. BcacviBaHue
(abcopO1ust) nekapctB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHMSI.
Tpancnopt nekapCcTBEHHBIX
BellecTB. [ 'eHbl 1 OeNKu nepBoi
¢azb1 6uorpanchopmaruu. [lytu
BBIBEJICHUSI JICKAPCTB U3
opraHu3Ma. DKCKpeuus u
anUMUHAaLM. ['eHbl 1 O€JIKU BTOPOM
¢azwr OuoTpanchopMaInH.
®apmakoauHamMuka. [ maBHOE U
no6ouyHOE, Pe30pOTHUBHOE U
MECTHOE, MPSIMOE, HETIPSAMOE U
pediiekTopHOE NeHCTBHE.

Hccnenosarenbekas
paboTa «JKcrnepuMeHTa
110 OIpEeIeNICHUIO
TOKCHYHOCTH BEILIECTB
Ha apTeMHIASIX).
[TpakTuueckas padbota
«Kapra sxcnpeccun
n0haMHUHOBBIX U
CEpPOTOHMHOBBIX
PEIEeNTOPOB B MO3TE
MBILLIEI.
HccnenoBatenbekast
pabota

«IToBeneHyeckue TeCThl
Ha priOkax Danio rario.
CeTyio-TeMHast
KaMmepay.

HUccnenosarenbckas
pabota

«lloBeneHueckne TeCThI

HoyTtOyx yuurens,
HOYTOYK MOOMIIBHOTO
KJj1acca, IpuHTep, KapTa
namMsITi 171 U poBoit
KaMepBhl.

[Hudposas naboparopus
1o GU3UOJIOTUHU
YeJIoBeKa.

[Mudposas naboparopus
Releon Camera c USB
MUKPOCKOTIOM,
MUKPOTpEnapaThl.




Bubl B3auMoaelcTBHSA JIEKAPCTB.
CuHeprusm u aHTaroHu3M Ipu
COBMECTHOM JIEMCTBUH
JIEKapCTBEHHBIX BELIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIN CUTHAIMHT.
Tunbl KJIETOYHBIX PELENTOPOB.
MemOpaHHbBIC: HOHHBIE KAHAJIBI,
KATaJIUTUYECKUE U COMPSIKEHHBIE C
G-0OenkaMu; BHYTPUKIIETOUHBIE:
UATOIJIA3MATHYECKHUE U SIICPHBIE.
MexaHu3MBbl JIMTaHA-PEUENTOPHOTO
B3auMozencTBHs. CeTeKTUBHOCTD
(M30HMpaTeTBLHOCTD) IEUCTBHUSI, CBA3h
«XHMHUYECKas CTPYKTypa —
dapmakonornueckasi akTHBHOCTb
BEILECTB»

®apmMaKoJIOTHYECKON MOAYJISIIIAN
CHUHAINTUYECKON XOJIMHEPTHIECKON
nepenadyn. MosekynsipHbId
MEXaHM3M JICUCTBUS U
dbapmakoornaeckmue CBOMCTBa
MX0JIMHOOJIOKATOPOB,
TaHTJIMO0OJIOKATOPOB U
Kypapenogo0HbIX CPEICTB.
dapMaKoIOruuecKas peryssiuus

Ha peIOkax Danio rario.
OTKpBITOE TOJIEY.

Hccaenosarennckas
pabora

«IToBeeHUeCKHE TECTBI
Ha pbIOKax Danio rario.
CraiiHoe OBeIeHHEY.

[TpakTuyeckas padora
«Bnusgnue agpenanuHa
Ha CepJ/ICUHbIC
COKpAILICHHUS
(mporpamMMmHOE
obecrieueHue)».
[IpakTuyeckas padbota
«I'ucronoruyeckue
npenapaTbl UMMYHHOU
CHUCTEMBI.
[IpakTraeckas pabora
«l'ucronornyeckue
IIpenaparsl HEPBHOU
CHUCTEMBI.

[Mudposas naboparopust
1o GU3UO0JIOTUU
yenoseka. BiTronicslab.

[Mudposas naboparopust
Releon Camera c USB
MHUKPOCKOTIOM,

MUKpOTMpenapaThl




AKTUBHOCTH aJIpEHEPTrUYECKOTO
cuHarca. AIpeHOMHMETHKH,
aapeHo0JI0KaTOPBI,
CUMIATOJIUTHKHU.

MonekynsipHas (hapMakoIorus
AHTUAJUICPTUYECKUX CPEJICTB.
['ucTaMuHOBBIE pELIENITOPHI: TUTIBI,
MOJICKYJISIpHAsl OpraHu3alIlus.
CrabunuzaTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JIefiCTBHS, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHU S, TOUKH
MPWIOKEHUS TCHUCTBUS
UHTHOUTOPOB JTUTTUIHBIX
MEIUATOPOB.

MexaHu3M IeUCTBUS U IPUMEHEHUE
penapaToB, CTUMYJIHPYOIINX
IPOLIECCHl HMMYHUTETA.
dapmakoioruyeckas







XapaKkTEPUCTUKA UHTEPICHKHUHOB:
MOJIyYEHUE, MEXAaHU3M JCUCTBUSA,
npuMeHeHue. OCHOBBI
naToU3u0JIOruu 0CTpo(hazoBoro
OTBETA, MEIUAIUS BOCTIAJICHUS.
MoneKkyJIsIpHbIi MEXaHU3M
MPOTUBOBOCIIAIUTEIIBHOTO
JIEUCTBUS
TIIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATIUTENIBHBIX CPECTB.
[ToHsiTHE O HapKO3€ M HAPKO3HBIX
npenaparax. KiieTouHsli u
HEPBHBIN HAPKO3.
dapMakosornyeckas
XapaKTePUCTUKA OTIEIIbHBIX IPYIIII
HapKO3HBIX CPEICTB.
IlocnenoBaTeIbHOCTE IEUCTBUS HA

LEHTPAJIIBHYIO CUCTEMY.

dusnoaornueckuii CoH; (pa3bl cHa.
Bunel Hapymenuii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTrax
(TUITHOTHUKAX).

MonekynsipHble acleKThI
Horuuenuuu. OnuaTHbie
peLenTOpbl, UX THIIBI.




DOHKepanuHbl U SHAOPPUHBI -
SHOTEHHBIE JINTAHbl ONTUATHBIX
pPELEenTOpPOB.

AHTHUIICUXOTHYECKOE JCHCTBHE,
BIMSIHUE HA QYHKLHUIO
AKCTpaupPaMUIHON CUCTEMBI,
SMOIIMOHATIBHYIO cpepy, PBOTHBIN
LEHTp, apTepUuaIbHOE JIABICHUE,
LEHTP TEPMOPETYJISALHH.
MounekynsipHble MEXaHU3MBI
JENUCTBUSI HEUPOJICTITUKOB, BIUSHUE
Ha 10(haMHHOBBIE, CEPOTOHUHOBBIE,
aJipeHO- U TUCTAMUHOBBIC
pELeNnTOpbl, UX IEHCTBUE HA
KJIETOYHbIE MEMOpaHbI, Ha
JIETIOHUPOBAaHNE TKAHEBBIX
MOHOAMHHOB.

HOTGHHI/IaJ'I-SaBI/ICI/IMI)IG HaTPHUCBBIC




KaHaJIbl KaK MHUIIIEHH JEeHCTBUS
MECTHBIX aHeCTeTUKOB. CIIOCOOBI
UHTHMOMPOBAHUS
MOTCHIINAI3aBUCUMBIX HATPUEBBIX

KaHaJIOB MCCTHBIMH aHCCTCTHUKaAMMU.

Monyab «MoJieKyJasipHbIe OCHOBBI cejieKinm» 9 kinacce (34 yaca)

Tembl

OcHoBHoOE conepxanue

JlesiTeILHOCTD

INIKOJIBbHUKOB

Oob6opynoBanue
« Touku pocra»




Tema 1.
MoaexkyasipHas
omoJtorusi (10 )

OCHOBHBIE BEXU Pa3BUTHSA
MOJIEKYISIPHON OHOJIOTHH.

HYKJ'IGI/IHOBBIG KHCJIOTHI.

OCHOBHBIE TPUHLIMIIBI CTPOCHMUS.
Martpuunsie cuHTE3bI. Perummkanus

— OCHOBA KJICTOYHOI'O ACJICHUA.

[TpuHuIe! perumkanuu. Myranuu.

UTo BBI3BIBAECT U3MEHEHHUS B
ctpoenuu JJHK.

[IpuHUHKIIBI penapanuu.

Tpanckpunuus. [ 'eHeTH4eCKui Koz,

Opranu3zaius TeHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPEACTBA,
MEXaHHU3MBbI UX JEHCTBUS.
Opranuzaiys renoma 0akTepuit

AnTHOaKTEpUANTbHBIC MPENapaThl.
Opranuzaiusi reHoMa 3yKapruoT
['eHOMHOE pegakTUpOBAHUE.

[TpakTuueckas padbota
«Boigenenue JJHK u3
OaHaHay.
[TpakTuueckas padbota
«Mopenp
JAHKopuramm».
[TpakTuyeckas pabora
«Ornpejienenye KauecTna
npenapatos JIHK ¢
MOMOIIBIO
cnekTpodoTomMeTpun»
(npu HamUuUK
000opyI0BaHuUs ).
[IpakTuyeckas padbota
«PennukaTuBHas
MarrmHa
(UTpaIeMOHCTPALIHS )».
[IpakTrueckas padora
« 1P (Mmonenb
aMITU(UKAIIAS Ha
Oymare)».
[MpakTuyeckas pabota
«Cuna mpomMoTOopay.

[IpakTuueckas padbora
«Pentenue 3amay Ha

HoytOyx yuurens,
HOYTOYK MOOMIILHOTO
KJj1acca, IpuHTep, KapTta
namMsITi 171 U poBoit
KaMepBhl.




T€HETUYECKUHN KOJI.

Tpaucaauus».
[TpakTuueckas padbota
«DOoNIUHT OENKOBY.
Hccnenosarenbekas
paboTta
«Pacnipoctpanenue
aHTUOUOTHUKOPE3UCTEHT
HBIX OaKTepHii».
[Ipaktrueckas pabora




«PaboTa B 0OBpeMEHHBIX
FeHETHYECKHUX 0a3ax
naHsblX. [IpoBenenue
In silico ananu3za
MOCJIEAOBATEIILHOCTEH
TCHOBY.

HoyTtOyx yuurens,
HOYTOYK MOOMIILHOTO
KJ1acca, IpuHTep, KapTa
namMsITi 171 U poBoit
KaMepBhl.




Tema 2.
MoJiekyasipHble

OCHOBBI 'T€HETHKH

(10 v)

IIpenmer renetuku. Kpatkas
HCTOPUS Pa3BUTHUA IPEACTABICHUS
0 HacnencTBeHHOCTH. OT reHa K
IPU3HAKY: KaK PACKPAaCHUTh KOTAa.
Yo Takoe npusHak? IlyTe OoT rena
10 mpu3Haka. Myrtanuu. Amienu.
I'eTepOo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIE

aAJJICJIN.

["eHBI CTPOSAT OpraHU3M.
BrxirroueHUE ¥ BBIKITIOUCHHE
6ompmioro Hadbopa renon. Kak
KJIETKU MTOHUMAIOT, KaKue TeHbI
JOJKHBI paboTath. JIMCKpeTHOE
HacJieI0BaHKe MTPU3HAKOB.
3akoHbl MeHiens: OJIUH TeH -
oJuH npuszHak. Cxema
CKpeIIMBaHUs. 3aKOH
eauHo00pasus TMOPUIOB IIEPBOTO
MOKOJIEHUS. 3aKOH paculeIIeHUs
pU3HAKa BO BTOPOM MOKOJICHHH.
3akoHbl MeHens: HECKOJIbKO
T'€HOB - HECKOJIbKO MPU3HAKOB.
JIurnOpuIHOE CKPEIUBaHHE.
HezaBucumoe pacxoxaeHue
xpoMocoM. CrernjeHHoe

Ponesas urpa
«Anenny.
Hccnenosareanckuil

IpOeKT MyTareHHsle
(bakTopsI.

Ponesas urpa «Cynanba
KJISTKI.
['eHpInepeKIroYaTeIIy.
[IpakTrueckoe 3aganne
«ANTOPUTMBI AJ151
KJIETOK.
[IpakTryeckoe 3aganne
«Enunoobpasue
MIEPBOTO MTOKOJICHUS.
[IpakTHueckoe 3aaHue
«Pacmieruienue Bo
BTOPOM MOKOJICHUM.
HccnenoBarenbckuil
MPOEKT «3aKoHbI I
Mennaend B
AKCIICPUMEHTE.
[IpakTryeckoe 3aganne
«Pemietka Ilenneray.
[IpakTrueckoe 3a1aHue
«HacnenoBanue,

HoyTtOyx yuurens,
HOYTOYK MOOMIILHOTO
KJiacca, puHTEp, KapTa
naMsTy Uik IUPPOBOH
KaMepBhl.




HAaCJIEI0BAHUE.
B3aumonencTBue reHoB.
AnNnenbHOE U HEaJUIEIbHOE.
Onpenenenue nona. [lonossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Bnusinue pakTopoB okpyKaromen
cpeabl. XpOMOCOMHOE
onpenenieHne noja. [lonossie
xpomocoMsl. [Ipobiiema
JOIIOJTHUTEIIBHOU X -XPOMOCOMBI Y
KEHIMH. TpeX1BETHBIE KOLIKH.

CLICIUIEHHOE C I10JIOM).
IIpakTrueckoe 3aHsaTHe
«B3anmopnencTBus
reHOB (MOJIECTMPOBaHUE
CHHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».







Tema 3.
MoJiekyasipHble

OCHOBBI CEJIEKIMH
(14 4)

['eHbl B mOMyJISALIKAAX: BETUKOE
paBHoBecue. [Tomysstus. YacTorsl

BCTPCUACMOCTHU IIPU3HAKA WU aJIJICTIA.

VYpaBuenue XapauBaitnoepra.
[TonynsAuuu MEeHAIOTC:
YUCJICHHOCTh, MUTPALIUsI U BEIOOP
cynpyra. @akTopbl, KOTOpPbIE
BBIBOJIAT MOMYJISILIUIO U3
paBHOBecus XapauBaiinGepra.
Hucnennocts nonynsuuu. Ponesas
urpa «93¢ddexT ocHOBATEIS.
Hpeiid renos. Myrtanuu.
Hecnyualinoe ckpemmBanue.
N3onsanus.

[Tonynsiuu MeHSIOTCS:
€CTEeCTBEHHBIN 0TOOp. MexaHu3m
JIEHUCTBUSI €CTECTBEHHOTO O0TOOpA.
JIBrkyIuit oToO0p.
MopaudukarmoHHas
U3MEHYUBOCTh. CTaTUCTUYECKHE
0COOEHHOCTH MOTU(DUKAITMOHHON
n3MeHunBocTu. HacnenoBanue
KOJINYECTBEHHBIX IMPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKH.
CpenoBasi UBMEHYMBOCTD
npusHaka. Koapduunent
HacleyeMoCTH npusHaka. OTBeT

IIpakTrueckoe 3ananue
«YHacToThl anieineu,
T€HOTHUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarenbckui
IIPOEKT «AHaNIu3
TCHETUYECKOMN
CTPYKTYpPHbI MOMYJISAIUN
(Ha OCHOBE 3aKOHa
Xapnu-Baitabepra)y.
Poneas urpa «9ddext
OyTBIJIOUHOTO
ropJibllIKa». PoneBas
urpa

«EcTecTBEeHHBIN 0TOODY.
HccnenoBatenbekue
paboThI
«MonudukanuonHas
M3MEHYMBOCTb PACTCHUM
B [IpeJieax Ballero
MECTa KUTEIbCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBD».
[IpakTrueckoe 3a1aHue
«I"oMOOTHYECKHE PAIBI
HAaCJIEICTBEHHON

HoytOyx yuurens,
HOYTOYK MOOMJILHOTO
KJj1acca, IpuHTep, KapTa
namMsITi 171 U poBoit
KaMepBhl.




Ha oTOop. [louck reHos
KOJINYECTBEHHBIX ITPU3HAKOB.
OJHOHYKJIEOTUIHBIC BAPUAHTHI
redoB. JIHK-uumn. ITonHoreHoMHBIM
aHaiau3 accormanui. «OMBI» Hajg
reHomoM. [loctrenomuas spa.
O6patHas reneTuka. «OMUKCHBIC)
uccinenosanus. [Iporeom,
MeTaboaoM. JlomecTukanus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3us. [Toucku pactenuii ¢
«XOPOIIUMMY MTPU3HAKAMM JIJISI
yesoBeka. LIeHTpbl reHETHYECKOTO
pazHooOpa3zus. Hukomnaii iBanoBU4
BaBunos. Cenekiusi.
KombunarmonHas 1 TuOpuiHast
cenekuus. ['ereposuc.

HU3MCHYHNBOCTI).




CoXpaHUTh U U3YUYUTH F€HBI, YTOOBI
MeHTh Oyaymiee. Kak mpaBuUibHO
XpaHuTh TeHbl. Komneknuu
TEHETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym w/mnu
VICCIIEI0BATEIbCKUN IPOEKT:
Metobl KyIbTUBUpOBaHHUS IN Vitro
JUUISL COXPAHEHUSI TEHETUYECKUX
pPECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKLINU
['eHeTnueckne HEHTPHI B HALLIEH
crpase. [ 1e 3aHuMarorcs
TEHETUKON U TEHOMUKOM JIISI HYXK ]
CEJIbCKOTO XO3MCTBA.
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