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HOACHUTEJBHASA 3AIINCKA

AKTYaJBbHOCTh M Ha3HayeHue mporpammbl. [Iporpamma paspabotana B
COOTBETCTBUH C TpeboBaHusIMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJIapTa OCHOBHOTO 00IIero o0pa3oBaHMsA, OPHEHTUPOBaHA Ha oOOecleueHue
WHIUBUYAIBHBIX TOTPEOHOCTEH OOydYalomuXcsi ¥ HalpaBieHa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS C
y4ETOM BBIOOpa ydYaCTHUKaMU OOpa30BaTEIBbHBIX OTHOIIECHUH KypCOB BHEYPOYHOMN
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUUTh EAMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM TMPOCTPAHCTBE INKOJIHHOTO OOpa30BaHHWs: HE TOJHKO Ha YPOKE, HO M 3a €ro
npeaeiamMu.

AKTyaJIbHOCTh ~ peaJiM3allud  JIaHHOM  MporpamMmbl  OOyCJIOBIIEHA  camoil
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOM ACATEIBHOCTU. JTa IEATETbHOCTD JICKUT
B OCHOBE MTO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0rOM YMEHUS IJIaHUPOBATh
To0bIe ACHCTBUS U BaXKHBIM YCIIOBUEM YCIICITHOM peain3aiuu uaei. Jltoopie n3MeHeHUsI
COBPEMEHHOr0 00IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OM3HECE, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)XHBIM 3JIEMEHTOM Pa3BHTHUS
JUYHOCTH OO0ydaromerocs sBisieTcss (OPMUPOBAHWE OCHOBHBIX HABBIKOB TMPOEKTHO-
HCCIIEIOBATENIbCKON IEITETLHOCTH.

[Iporpammoii mpemxycMoTpeHO (OPMUPOBAHHWE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHS 3HAaHUW, a TaKKe MW MPAKTUYECKOrO OMNbITa paboThl € J1AOOpaTOPHBIM
o00OpyZI0BaHUEM, OBJIAJICHUE TPUEMaMH HCCIICOBATEIBCKON NEITeIbHOCTH. MeTomabl
OpraHu3alui  00pa30BaTEIbHOW W  HAyYHO-HCCIIEIOBATEIbCKONW  JCSATEIBHOCTH
MpeayCMaTpUBAOT (OpMUPOBaHUE Y OOYyYAIOIMMUXCS HECTAHAAPTHOTO TBOPYECKOTO
MBIIIICHUSI, CBOOOIBI CAMOBBIPAKEHUS U MHANBUAYATLHOCTH CYXKICHUM.

Jlis momHOrOo ydera MOTPEOHOCTEHM yyalMxcs B MPOTPaMME HCIOJIb3YEeTCs
mudepeHIUPOBAaHHBIM  TOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIUUYCHUIO
MOTPEOHOCTH B MHIAMBUYAJTIbHON, MHTEIUIEKTYaIbHOW U MO3HABATEIHLHOM JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-KUCCIIEIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEpPBYIO Ouepelb IIKOJbHUKAMH, KOTOPbIE WMEIOT CTOMKHNA HHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MMPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moznpocTkoBOM BO3pacTe ydaliecs MposBIISIOT CBOIO 3aUNHTEPECOBAHHOCTH B TOM
WIM WHOW 00JIacTM 3HAaHWW, HAYYHOM HAIpaBJICHUU WU MPodeCcCHOHATBHON
nesTenbHOCTH. Takum 00pa3oM MPOUCXOAWT (OPMHUPOBAHWE I[IO3HABATEIBPHOW U
Mpo(eCCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyayIero KU3HEHHOTO ITyTH U B TPO(PECCHOHATLHOM BBIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSTHHOE JKEJTaHUE MTKOJIbHUKA
K TO3HAHWIO HOBOTO, PACIIMPECHHUIO M YIIYyOJEHHWIO COOTBETCTBYIONIUX 3HAHWUU, W



MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKHX HABBIKOB, a TAaK)KE€ MOTHBUPYET
ydamierocsi Ha npoOpHUEeHTALIUIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTeHUH  HEOOXOAMMOTO  OmbITa Ui paboThl HAA  WHIAUBUAYAIbHBIM
MCCJIEI0OBAHUEM WM NMPOEKTOM. [IporpamMma moMoXeT IIKOJBHUKY B Oojee riyOoKoM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJAYKTHUBHOW COLMAIIM3ALUU U
(OopMUPOBAaHUS IPAXKAAHCKON O3ULIUU:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
MPaKTUYECKUX 3aJa4, BKIIOYAIOMIETO0 B ce0s1 yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECS B PEIICHHH, YyMEHWE JeTajlbHO IpopadaTeiBaTh U
pealin30BbIBaTh CIOCOOBI pabOTHI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSATENIbHO KOHTPOJIUPOBATH CBOE MTPOJBHIKEHUE K JKETAEMOMY PE3YNbTATY;

— HaBblKa TN€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJeueHUs UX B
yA0OHYIO0 JI pacnpocTpaHeHus hopmy;

— - HaBbIKa YBAKUTEIBHOI'O OTHOLLIEHUS K Uy KMM B3IJIs,1aM U UJ1eIM, 0(OPMIIEHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BJAJACNBLEB HWHTEILIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOrO  BBICTYIUIGHHS — mepel  OOJpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOEH TOYKHM 3pEHUsS, OTBETOB Ha BOIIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHHS APYTrUX B CBOEH MpaBOTE, MPOIABMKEHUSI CBOUX
HUACH;

— HaBblKa pabOThl CO CHEHHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTPaAMMaMHU,
7a00paTOPHbIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAAMU W HHBIMH peCcypcaMH, C KOTOPbIMH MOXKET OBbITh CBSI3aHA MPOEKTHO-
MCCIIEI0BATEINBCKAS IEATEIBHOCTD IIKOJIBHHKA.

Kpome Ttoro, paGoTa MIKOJIbHHKA HaJ MPOEKTOM WM HUCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl ¥ popMbl IPOBeIeHUS 3aHATHI.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO WIKOJbHHKaMU 5-9 KIaccos.
[lenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJBKO HA KAYECTBE pe3ysbTaTa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YHAIIUICS MOJTydal 3HaHUS B TOM
YKCJIE U YEPE3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, €]l BBIBOJABI U YMO3aKIFOUECHHSI
Ha OCHOBAHMHM CBOErO0 HCCIEAOBAHMS, YYHWICS CpaBHUBAThb €ro pe3yjbTaThl C
TEOPETHUYECKUM MaTepUaIOM U UCCIEAOBAHUSAMU APYTUX HIKOJIbHUKOB. TakuM o0pazom,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEAOBATEIbCKON AEATENBHOCTA U TPUOOPETET
HaBbIK KPUTHYECKOTO OTHOILICHHSI K MaTepHaly.



[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
YaCTUYHO, JIMOO TOJHOCThIO. Tak wmomynb «Kak JKMBOTHBIE ¥ pacTEHUS
NPUCTIOCA0INBAIOTCSD (IBOJIOLMOHHAS AKOJIOTHS) MPEANoiaracTcsl sl U3y4eHUsS B 5
i 6 kiacce B TeueHWe ojHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacTeHueBoACcTBa» M «buorexHonorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-x JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
rog). Bo BTopoMm ciydae BO3MOXHO MpOXOxkJeHHEe o0oux wmoayneil («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kinacce, «buorexnonorun» B 7 uiu 8 kiacce). AHAIOTHYHO
Moayu «MoJeKysipHbIe OCHOBBI (PU3HOIOTHU U (papMakosorum» U «MOJIeKyIsIpHBIC
OCHOBBI CENIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaTM30BaHbI B TEUCHUH 2-
x siet (1o 34 yaca B roa) win B TedeHuu 1 roga (68 gacoB B roa). Bo BTopoM ciydae
BO3MOKHO TPOXOXJeHHE 000ux Momayiei («MoJekyysipHble OCHOBBI CEJIEKIMI» B 8
Kiacce, «MonekysipHble OCHOBBI (hr3M0JI0TUU U (hapMakojgorum» B 9 kmacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIYIH «Kak >XWBOTHBIE M PaCTEHUS
npucnocadamBaroTcsa», «OCHOBBI PacTEHUEBOJACTBA», «MOJEKYJIIpHbIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTenbHOTO Iukia (5-9 kiace no 1 yacy B
HEJIENI0) JUIsl KIAcCOB arpoOMOTEXHOJIOTMYECKOM HampaBieHHocTu. Moaynu «Kaxk
KUBOTHBIE M paCTEHUs MpucrnocadbiuBaroTcs», «buorexnonornn» u «MoleKyaspHbIe
OCHOBBI (pM3HOJIOTUHU U (apMaKOJIOTHU» B KaueCTBE HEIPEPHIBHOIO 00Pa30BATEIIHLHOTO
nukna (5-9 kmacc mo 1 4Wacy B HemeNo) JJisl KJIACCOB OMOTEXHOJIOTMYECKOTO WIIH
MEJIUIIMHCKOTO HaIPaBJICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YYUTHIBACT IICUXOJIOTO-TIEIATOTUYECKHE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
NeATENIbHOCTh Ie/larora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3alMU MPOTrPaMMbl BHEYPOUHOUH
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOU Mporpamme
BOCIIUTaHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBAHMSI Pa3HOBO3PACTHBIX TPYII Jisi OpraHu3aIuu
podOpPUEHTAIIMOHHON  JEATEIbHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JEeSTEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEH,
KJIFOYEBOE 3HAUYCHHE KOTOPBIX [IJII BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOU
MpOrpaMMOi BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
9TOOBl CONPOBOXKJATh MpoOLEcC NpOo(eCcCHOHANBPHOM OpPHEHTAUUMU UIKOJIbHUKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepenb SIBISETCS JIMYHOCTHOE pAa3BUTHE Yydamerocs. JIMYHOCTHBIX peE3yJbTaToB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NeSTENIbHOCThIO,  yYCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYyIo,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[IpuMepHast cxema MpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJis
IIPaAKTUYECKOTO 3aAHSITHS.

3. IlpoBenenne MpakTUIECKOTO 3aHATH — OCHOBHAS 3a/1ada OCBOCHHE METOAO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpPbIE YUYEHUK OYIEeT UCCIeN0BaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOJIBHUKOB
MOXHO B IMpOILIECCE 3aIIUTBl MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4HO-
MPaKTUYECKON KOH(PEPEHIIUHU.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Monyab «Kak )KHBOTHBIE€ M PACTEHHS IPUCIIOCAOIMBAKOTCS» (IBOJIOIMOHHAS
3koJiorus) 5 kiaacc (34 yaca)

1. Mot uccnedyem sucusvte oo6vexkmet (6 uacos)

CBolicTBa M CTPOEHHE XHUBBIX OPraHU3MOB (CTpoeHWEe KIeTKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrtema. Apantauuu (npucnocodnenus). [lonstue romeocrasa
KUBOTO opranu3zma. CriocoObl €ro mojiepxKaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnenoBarensckue paboTel «Bce nu
(cuHUIBL, O€NKY, OE€pe3bl U T.J1.) OQUHAKOBBIE? DOTOKBECTY.

Orpannuenuss Mopdosorndeckux u (usznonorndeckux anantanuii. Ilouemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MAJICHBKUMHU, BCESIHBIM.
[Ipaktruueckas padorta «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIErO
Kpasp».

2. Bausanue oxpyscaroweii cpeowt na scuevie opzanuzmout (12 uacos)

dakTopbl OKpYKaromiel cpenbl (abMoTuyeckue, OMOTUYECKUE, aHTPOIIOTECHHBIE).
[Ipumepst  aOuoTudeckux  (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[TpakTyeckoe 3ausatue «l[BeT u Temno» (KyOMKH JibJa B3BECUTh, MOJIOKUTh B YaIIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktrueckoe 3ausiTue «YTo pacTBopsieTcs B Bojae» (dKCepUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTB B Boae (pacTBOPHI)», «/IBrkeHue
pacTBOpoB To I1BeTKY». [Ipaktmueckoe 3anstue «Jlem miuaBaer B Boxe (aiicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTudeckoe 3anstue «Jleq nmpu 3amep3aHun paciiupsieTcs»
(pa3pyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotndeckum (axropam. IIpucnocobieHus K OCHOBHBIM aOMOTHYECKUM (PaKTOpam:
TeMmreparypa, BIaXHOCTh W cBeT. lIpaktuueckoe 3ansatue «lllyba» (kyOuku mpaa
3aBEpHYTh B Pa3HbII MaTepua, B3BeCUTh). [Ipaktuueckoe 3anstue « [ [urMeHTsn (MOKHO
pa3lenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoBy». [Ipaktuueckoe 3ansitue «Kak
KUBOTHBIE JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Termia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pAaCTEHUS B E€CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUSAX» (Ha JIOCTYITHOM
MaTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBHUOBBIX
B3auMooTHoIIeHU. KosBomonus (XUIHUK-)KEPTBA; MapPa3UT-XO34MH) DBOJIOLUS
cTpareruii goObBanus mumy. ConuanbHOCTh. Buasi-Bcenenmpl. [lepedens pacteHmii-
Bpeauteneir. MccnenoBatenbckas paborta «HaOmromeHuss 3a B3aWMOOTHOIICHUSMU



’KUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH JJIS IITULL, ISl TOPOJICKUX MIIA CEITbCKHUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaneHue BUIOB-
CUHAHTPOIIOB B HAIIIE MECTHOCTI.

4. Yenoeex 6 yncusnu pacmenuii u x3cusomuoix? (6 uacos)

AnTponorennsie paxtopsl. [IpaBna iu, 4T0 NEpBOOBITHBIE JTIOIU KU B TAPMOHUU
¢ npupoaoi. OIOMAalIHUBAHUE U MPUPYUYECHUE KUBOTHBIX U PACTCHUI. 3a4e€M CIIacaTh
BBIMHUPAIOIINE BUJIbI, KaK 3TO JenaTh. KyJIbTypHbBIE pAacTeHUS U UX JUKHE TPEIKH.
[Touemy Ba>kHO MX COXpaHATb. PasHOOOpa3ue KyJnbTYpHBIX PACTEHUM U WX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropur. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckass pabora «PasnooOpasue KymbTypHBIX
PACTEHMI B BalllEM PETUOHE.

HccnenoBarenbckas padota «BiusHHEe aHTPONOreHHBIX (PAKTOPOB HAa PA3BUTHE
pacTeHUil B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem peruoHe — yHHUKaJIbHBIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHeHUX 000104eKk 3eMin. YTO Takoe «3KOJIOTMUECKHe
HUIIM» U Kak oHU Qopmupytorcs? dopmupoBaHue 3HaHUM MO OHOpPa3HOOOPA3HUIO
KU3HEHHBIX  (OpM,  MOBEICHYECKHX  NPHUCHOCOOJICHHH,  MOAU(PUKALHUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensbHbie cooliiecTBa U UX TUILI. Pa3Burtue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

Uccnenosarenbckue paboThl «IDKOJIOTMYECKHWE HUIIW BOKPYr TeOs — OINUCaHUE
dakTopoB OKpyxKatomei cpensl». HccnenoBatenbckue paboThl «DeHosornyeckue
HAOJIOCHUS.

Monayab «OcHOBBI pacTeHneBoACTBay» 7,8 kiaaccsl (o 34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHUEBOJACTBO: OCHOBHBIEC (DaKTOPHI BBIPAIMBAHUS PACTECHUHU.
Ucropust pazBuTus arpoxuMudeckux 3Hanuii (paborsl M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruesa, /[.H. [IpsaHuninukoBa
u ap.). [Ipaktudeckas padora «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna TOCTAaHOBKM arpo3KCHEpPUMEHTOB. IlocTaHOBKa SKCIIEPUMEHTOB C
pacTeHusIMHA. BBIOOp TEMBI, COCTaBICHUE THUITOTE3BI, IEIM W 3aJa4d SKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTCHUH B KOHTPOJIUpyeMoi cpeme. KOHTpoau, NOBTOPHOCTH,
MPOBE/ICHUE OKcrepuMeHTa. [lmanupoBanue skcnepuMeHTa. OIEGHKAa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «DakTopbl, BIMSIONIME HA MPOpPACTaHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTHH KPYTJIOTOIMYHOTO BHIPAIIIMBAHUS CANIATOB U MUKPO3EJICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycnoBusix. COOp yCTaHOBKM IJisl BBIpAILIMBAHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX AJIEMEHTOB B MIUTaHUU pacTeHul. [lomydeHne nutaTeabHbIX
BemiecTB pacteHusME. [IpakTudeckas pabora «CxeMbl MUTaTEIbHBIX pacTBOPOB. Pacuer
1103 YIOOpEHUI U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHus pacTeHuil. Bo3gymHoe W MHHEpanbHOE (KOPHEBOE) NUTAaHUE PACTEHUU.
TpaHCIIOPT NUTATENBHBIX BEUIECTB PACTCHUN: BOCXOIAIIMA W HHUCXOIAIIUNA TOK.
Baxnenmme kanuitabie, pochopHbIe U a30THBIE yI00peHus, ux cBoicTBa. IIpocThie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lluTaHue pacTeHUi: TEXHOIOTUS IPUTOTOBIIEHUS MUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHui: CBET, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHUTaHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. opMBI a30Ta U UX IPEBPALICHNE B TIOYBE.

Hctounuku docdopa ans pacrenus. 3HaueHue pochopcoaepraiux coeAMHEHUN
B KiIeTKe. Ponb Makposprudyeckux coequHennit gocdopa B SHEPrETUIECKOM OOMEHE.

Brnugaue kanus Ha (U3MUECKME CBOWCTBA MPOTOIIA3Mbl, Ha (HEPMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OenKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crTpykTypooOpaszoBarenbHas poOJib Kalblidg. YdYacTHE B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJACPKaHUU CTPYKTYPhl MEMOpaH U PETyJISIHs UX
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabosiM3Me pacTeHuil. Marauii B coctaBe XJiopoduuia,
CXOJICTBO XJIOpO(HUIIa U reMOIIOOMHA KaK CBUAETEIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHM3aluu KIETKH,
Y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pactreHuil. OCOOEHHOCTH TOCTYIUICHUS] MUKPORJIEMEHTOB B pacTeHus. CHHEprusM u
aAHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
anemeHToB nutanus. [IpakTuueckas padota «PacTurensHas TUarHOCTUKAY.

UccnenoBarenbckas padora «O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUHN, paCTEHUN
Ha MIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA MPUYUH MATOJOTHUYECKUX COCTOSIHUW (MIpU



HAJTMYHHN )».
HccnenoBatensckass pabota «OlieHKa BIWSHUS pa3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PACTCHHI (COCTaBIEHUE PA3TMYHBIX MTOJIKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pacteHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbI, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DeHOJIbHBIC BEIIEeCTBA (MKyMapoBasi, KOpHYHasd,
CAJMIIIOBAs K-Tbl), 2. CHUHTETHYECKHE (MOp(MAKTUHBI, peTapAaHThl, Ie(POTUAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMUTOPUHI U OLIEHKA COCTOSHUS PACTEHH.
CoBpeMeHHbIe cniocoObl MOHUTOpUHTra. [IpakTnueckas pabora «PUTOMOHUTOPUHI WU
OILIEHKa COCTOSIHUS pacTeHui. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas pabota «BiausiHue rerepoaykcrHa Ha npopacTaHue (pocT Ha
Pa3HBIX CTAJIUAX, B PA3HBIX YCIOBUSX) PA3TMUHBIX PACTCHUNY.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCekTapuu: npaBuiia U YCIOBUS pa3BEACHUS MOJE3HBIX HACEKOMBIX)».

Mopyab «MoJiekyJisipHble 0CHOBBI (pr3n0J10run U papmMakogorun» 9 Kiacc
(17 gacoB)

1. @usuonozuueckasn xumusn. (17 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AxtuBnble (popMbI
KUCIIOPOJIa, UX MOJIyYEHHUE, HEUTPATU3ALIUSL.

MakpoasJieMEeHTBI: MPOIEHT COJACP>KaHUSI B OpraHu3Me, BbIMOJIHseMas (yHKIMS,
cojepkanue B mnpoaykrax nurtanus. Ca2+ - cBs3bIBarolue OEIKU, JIETIOHUPOBAHUE
KaJbLKs, PETYJSIINAS YPOBHS KaJblMsl B OPraHM3ME: TOPMOHBI MTOYEK. Mg — CTpoeHHE
xJiopo(uiia, €ro aKkTUBAIMS COJTHEYHON YHEPTHEH.

MHUKpPO3JIEMEHTBI: B KaKMX MOJEKYJIaX COJEpXkKaTcs, BBIMOIHsAeMas (GYHKIIHS,
COoJZiep)KaHUE B MPOAYKTax nutaHus. [locneacTBus mepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THIBI COCIWHECHHH Keje3a. [ eMONpOTeHHBI, TEeMOIMaHUH,
uutoxpoMbl. Cu — yCBOGHME M TpaHCHOpT Meau. benku, coaepaimme Meab.
[Taronornueckue cunapombl Menke u BuiibcoHa, CBsi3aHHBIE C META00JIU3MOM ME/IH.

Tokcuunbie dnemeHThl lleproguueckol cucTeMsl UIsI OpraHu3ma. BriusHue
HEAOCTAaTKAa MAKpO ¥ MUKPOIJIEMEHTOB Ha KMBBIC OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KommuecTBeHHass — OIIGHKA  COJCPIKaHHS
MHKPO3JIEMEHTOB WJIK BUTAMUHOB B ITUIIEBBIX TPOJLYKTAX)»

Kupsi. 3a601eBanus 4eIOBEKa, CBI3aHHBIE C HAPYIIICHUSIMU KUPOBOTO OOMEHA.
Jncnunuaemun.

VYraeBoasl. 3a00sieBaHUS YEJIOBEKA, CBS3aHHBIC C HAPYIICHUSMH YTIJIEBOIHOTO
obmena. CaxapHbIii quaoerT.

benku. Ctpoenue. 3abosieBaHus YE€JIOBEKA, CBA3aHHBIE C HAPYIIEHUSIMU OC€JTIKOBOTO



oOmena. @ynkiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kiaccesl pepmMeHTaTUBHBIX
peakmmii. Kodepmentsl. I[lpaktuyeckoe 3anstne «KadecTBeHHBIE peaknuu Ha
opraHuueckue MoJjekyael». IIpakTtuueckoe 3anatue «JleHaTypauust  OEJIKOBY
[IpakTrueckoe 3ansaTue «M3yueHrne akTHUBHOCTH aMIJIa3bl».

BuTtamuHsbl x)upopacTBopuMebIe, BogopacTBopuMsble. [IpeBpaiienne BUTAMHUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI META0OJUYECKUX peakluil. buosHepreTnyeckrue MNpOIECCHI.
I'muxonus. Hukn KpeGca. Llens nepeHoca 31ekTpoHOB. OKUCIEHHE KUPHBIX KHUCIIOT.
Karabamusm amuHOkucnor. ['mokoHeoreHe3. CUHTE3 yYIIIEBOJOB, OEIKOB, JKHUPOB.
Merabonutuueckue 3a0oneBanus. IIpaktuueckoe 3anstue «PemieHue 3amay  Ha
SHEPreTUYECKUI OOMEH.

Krnerka. [Tonsatue meMOpanbl. @yHKIIMKM MeMOpaH. Bunbl TpaHcrnopTa B KIETKY.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
BHEYPOUYHOU JEATEJIBbHOCTHU

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJbHUKAMU  CHEAYIOIIUX  JUYHOCTHBIX, METAlNPEAMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JINYHOCTHBIE pPe3y/IbTaThl:

B cgpepe epadsccoanckoeco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPU BBIITOTHEHUN UCCIIEIOBAHUI U TPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAaHUIO Y B3aMOTIOMOIIIH.

B cghepe nampuomuueckozco socnumanusi. OTHOIIEHUE K OMOJIOTUU KaK K BaXKHOM
COCTaBIIIIOIIEN KYJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUHUCKMX U COBETCKHX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
MOBEJICHUE M TOCTYNKH C TO3MIIMU HPABCTBEHHBIX HOPM W HOPM 3KOJIOTHYECKOU
KYJbTYpPbl, TOHUMAaHUE 3HAYUMOCTH HPABCTBEHHOT'O aCTEKTa JACSITEILHOCTH YEIOBEKa B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU  OHOJOTUH B
(hopMUPOBAHUM ICTETUUECKON KYJIbTYPhl TUYHOCTH.

B cgepe uszuueckoco eocnumanus, ¢hopmupoeanus Kynemypsl 300p0o6bs U
IMOYUOHATLHO2O OAA20NONYYUs: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3JI0pOBbIi 00pa3 KU3HU (310POBOE MUTAHKUE, COOTIOICHNE TUTHEHUYECKHUX
MIPaBUJI M HOPM, COATAaHCUPOBAHHBIN PEXXUM 3aHITUHN U OTABIXA, peryJiapHas puznueckas
aKTUBHOCTD); OCO3HAHHE TTOCJIEC/ICTBUM U HETIPUSATHE BPEIHBIX TPUBBIUEK (YIIOTpEOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpeaa il (PU3NYECKOTO U
MICUXUYECKOTO 3JI0POBBS; COOJIOJEHNE MpaBUJl O0E30MACHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBEJCHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBlieHHEe COOCTBEHHBIM AMOIIMOHATBLHBIM COCTOSTHUEM.

B cghepe mpyooeoeco eocnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, FOpojia, Kpass) OMOJIOTMYECKOW M IKOJIOTUYECKOU
HaIpPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YeHHIO Tpodeccuii, CBSI3aHHBIX C
ouosoruen.

B cghepe skonocuueckoco  6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTHYECKUX 3HAHUH NP PEILICHUH 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpe/ibl; 0COZHAHUE
AKOJIOTMYECKUX MPOOJIeM U IMyTeH UX PEelIeHHUs; TOTOBHOCTh K YYaCTHUIO B MTPAKTUYECKON
NEATEeIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAyYHBIX TPEJCTaBICHUH 00 OCHOBHBIX OHOJIOTHMUYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIIOBEKAa C MNPUPOJHOW W COLMAIBHOM CpEIou;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, MHTEpPECa K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM eI TEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7eKBaTHAas OICHKA W3MEHSIOIMIMXCA YCJIOBUH; TPUHATAE PEHICHUS
(MHAMBUAYaTbHOE, B TPYMIE) B HW3MCHSIONMIMXCS YCIOBUSAX HAa OCHOBAHWH aHAIN3a
Ouonoruueckor HHPOpMAINK; MJIAHUPOBAHUE  JIEHCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHbiMu nO3HABAMENbHBIMU OCUCMBUIMU.
ba3oBbI€ JIOTUYECKUE NCUCTBHUS:
® BBIABIATh MW XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

® C yu€TOM NPEMJIOKEHHON OUOJOTUYECKOMN 3a/7a4M BBISABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAMMBIX I pEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh TNPUYUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIb30BAHHEM JIE€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITEJIBHO BBIOMpATh CIOCOO perieHus y4eOHOW OMOJIOrMYecKOr 3aaadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaeaoBaTeabCKUE ICUCTBUS:

® ICIOJIb30BaTh BOIPOCKI KAK UCCIIE0BATEIbCKUI HUHCTPYMEHT NTO3HAHNS;

e (QopmynupoBaTh BOMPOCHl, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, U  CaMOCTOATEIIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXTy Co00i;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0/1e HAOTIOICHUS ¥ SKCTIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE JalbHENIIIee pa3BUTHE OMOJIOTUUECKUX MTPOILIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PAa3JIUYHbIE METO/Ibl, UHCTPYMEHTBI U 3alIPOChl IIPU MOUCKE U OTOOpE
Owonornyeckod WH(POpPMAIUM WA JAaHHBIX U3 KCTOYHUKOB C y4ETOM
peAJIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OuoJsiornyeckyro HHGOpPMaIIUIO Pa3TUYHbIX BUAOB U (hOPM IPEACTABICHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIIbHYIO (POpMY MpECTaBIECHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMbBIE 3a/1a41 HECTIO)KHBIMU CXEMAMU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMHHATh U CHCTEMAaTU3UPOBAaTh OMOJIOrMYECKYIO HH(pOpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO1icHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOIMHM B IIPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MMIUChbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBa OOIIEHHS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIlMi M CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPEHHsI JPYTUX, TPOSBIATh YBAXKUTEIHBHOEC OTHOIIEHUE K
cobeceTHUKY U B KOPPEeKTHOH hopme (hopMynHpoBaTh CBOM BO3PAKCHUS;

B XOJI¢ MaJiora W/WIHi TUCKYCCHH 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHUS C CYKICHHSIMH JIPYTUX YYaCTHUKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TPENCTaBIATh PE3yJbTaThl BBITOJHECHHOTO OMOJOTHYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITENIBLHO BBIOUPATh (POPMAT BBICTYIUICHUS C YUETOM 3a/1a4 IPE3CHTAIIUU U
OCOOEHHOCTEW ayJauTOpPUM W B COOTBETCTBHHM C HHUM COCTABJISTh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYIIECTBA KOMAHAHOM W WHIAWBUIAYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU NESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pacCIpeessTh PO, JA0roBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeTh 0000maTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOTHI, OMPENENsITh CBOIO POJib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a7a4€l U BKJIAJl KAXKJOT0 YJICHA KOMAHbI B
JTOCTUKEHUE PE3yJIbTaTOB, Pa3ieyisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M AMOIIMOHAILHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B cgepe o6nadenus ynusepcanvHoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyalusX,
HCITONIB3Ysl OMOJIOTHYCCKUC 3HAHMS;

® OpPUEHTHPOBATHCS B PA3NTMYHBIX MMOAXO0AX MPUHITHS PEelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM pEHICHWS 3aJadd (WU ero 4acTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMA (TUIaH peanu3allid HaMEUYeHHOTO alTOpHTMa
pEIIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI AITOPUTM C yUETOM TMOIYyYCHUS
HOBBIX OMOJIOTMYECKUX 3HAHUM 00 H3yyaeMOM OHMOJIOTHYECKOM OOBEKTE;

® JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAaMOKOHTPOJIS, CAMOMOTHUBAIIUH U pediercun;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYallMU U TpeAJiarath IjiaH e€ N3MEHEeHHUS;
YUUTBHIBaTh KOHTEKCT U MPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IIPH
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIFOIIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, yMETh HAaxOJUThb IO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYallMid, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYTHOCTEH;
OLICHHMBATb COOTBETCTBHUE PE3YJIbTATA LIETH U YCIOBHSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTh, Ha3blBaThb WM YOPABIATH COOCTBEHHBIMH SMOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOsI Ha MECTO APYroro 4esoBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIMA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€JIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TAKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTuM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaThbl OCBOSHHUS MMPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— npuoOpeTeHue OmbITa MCHOIb30BAHMS METOJ0B OMOJIOTMYECKON HAYKH C LIEJIBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,

IPOBEICHUE HECIIONKHBIX OMOJIOTMYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCIE C
MCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((pU3uMKHU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHNUS
UT. 1.);



— (opmupoBaHue yMeHul pemiath yueOHbIE 3a7a4l OMOJIOTMYECKOT0 COAEepKaHuUs,
BBISIBIIATh ~ NPUYUHHO-CJICACTBEHHBIC  CBSA3M, MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, I€JIaTh BHIBOBI HA OCHOBAHUH MOJTYUYEHHBIX PE3yIbTaTOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1esih: POPMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAaHWSA, BHIOWPATHh aJCKBATHO TOCTABICHHOW €M METOIbI, JCNaTh
BBIBOJIBI 11O PE3YyJIbTAaTaM MCCIICTOBAHMSI HITA TPOCKTHOM JIEATEITLHOCTH;

— ¢opMHupoBaHHEe HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodecCHOHANIbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JAaCTH OWOJIOTHUH, MEIUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SMCTRA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEl EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(OPMAITUHU U OIICHKH €€ IOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSMHU JPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUU U BBIOOPY OMOJIOTHMHU Kak
NpoQMIBHOTO TpEeIMETa Ha YpOBHE CpeIHero oOiiero oOpa3oBaHus g Oyayiien
poheCCUOHAIBHOW  JICSITEIbHOCTH B 00JIaCTH  OWOJIOTMH, MEIUILIMHBI, SKOJIOTHH,
BETCPUHAPHH, CEIICKOTO XO3SMCTBA, THIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATHCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYXKAIOIICH Cpelbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTraHU3MOB, afanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMCHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOJICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUMH,
XapaKTepU30BaTh TCHETHYECKH  MOAW(PUIIMPOBAHHBIC  PACTEHUSA, ONEPHPOBATH
MOHATUSAMU, THOPUAM3ALMS, OTHaJeHHAs TUOpPUAW3alns, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMals, MyTareHe3, TCHETHIECKOE PeAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
nH(OpPMAITUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU TTOHATHSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHHI YeIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TMaTHOCTHKY U JICUCHUS;



— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
S3BIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHITHH, TEOpHH,
3aKOHOB IS OOBSICHECHHS HAOIIOAAEMBIX OHOJIOTHYECKHMX OOBEKTOB, SBICHHM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTH (DYHIaMEHT HAyYHOTO MUPOBO33PEHUHI.

B nienHocTHO-OpUeHTalnOHHOM cdepe:

— 3HAHUE, YTO NPHUMEHEHHE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHoJoruu
NO3BOJIIET YCHEIIHO pellaTh TakKue 37J000JHEBHBIE MPOOJIEMBbI, KaK OXpaHa

OKPY)KaIOHIGﬁ Cpcabl, COXpAaHCHHUC 3JO0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

Moayanb «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCSD> (IBOJIONMOHHASA

koJiorusi) 5 kiaace (34 yaca)

eauHas cuctemMa. Anantaiuu
(mpucnocobaenus). [lousarue
rOMEeO0CTa3a JKUBOI'0 OpraHu3Ma.
CnocoOsbl ero nojaziepKaHusl.
Orpannuenus
MOpP(hOIOTUUECKUX U
(U3NOIOTUYECKUX aIalTAIHi.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,

Tembl OcHoBHOe coaep:kaHue JedATe IbHOCTH
IIKOJIbHUKOB
1. M1 Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBatenbckue
KMBbI€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Ocnku, Oepe3bl W T.I.)

OJIMHAKOBEIE?
doTokBeCTY.
[IpakTrueckas paboTta
«CocraBnsieM KHHTY

pPEKOpPAOB  pacTeHUH U
YKABOTHBIX HAILIETO KPas».

OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE HA )KU3HEAEATEIBHOCTD
JKUBBIX OPTaHNU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQ)KHOCTb U CBET.

BCESITHBIM.

2. Bausinue @dakTophl OKpy)arouen cpeapl | [Ipaktuueckoe 3aHsTHe
OKpY:Karoueu (abuoTuueckue, OMOTUYECKUE, «IBet u Temno» (KyOuku
cpelabl HA )KUBbIE anTporiorersie). [Ipumepnr JIbJ1a B3BECUTD, MIOJIOKUTH
opranusmbi (12 ) abnoTuyeckunx (HakTopoB, B yamku [letpu Ha

Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacTasiin).

[IpakTueckoe 3aHsTHE
«YTo pacTBOpsieTCS B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBH>KEHME paCTBOPOB 110
LBETKY».

[IpakTueckoe 3aHsATHE
«Jlen m1aBaeT B Boze
(aiicObepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen nmpu 3amep3anun




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HA BATMaHe
KpacuTelIu U3
dbaomacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )kMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MIATIETKOM ).
UccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temna, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUsl B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopaeiictBust
*KHMBBIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMITHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommanbHoCTh. Buasi-
BceneH1pl. [lepeuens pacTenuii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3alMOOTHOIIICHUSIMHU
KUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIITKH TS TITHI, IS
TOPOJICKUX WJTH CEINBCKUX
KUBOTHBIX). BeO-
KaMephD».
HccnenoBarenbckas
pabota
«PacripoctpaneHue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui u
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 4yTO NMEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU YyenoBeka. KpacHast kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX pacTECHU B
BaIlleM PErHOHEY.
UccnenoBarenbekas
paborta «BnusHue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTECHUU B
rOpoie/HaceIeHHOM
ITYHKTE.
DKCKypCHs/TIPaKTHYECKast
pabota «OOIIT B Baiem
pPETHOHE — YHUKAILHBIC
OOBEKTHI TPUPOIBI».

5. DKoJiornuyecKue
Humu (6 4)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorca? opmupoBanue
3HaHUU 110 OMOpPa3HOOOPA3UI0
KU3HEHHBIX (OPM,
MTOBEICHUECKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThI « IKOJIOTHUECKHE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeabD».
Uccnenosarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS».

MoayJbs «OcHOBBI pac

TEHHEBOJACTBa» /-8 Kiaacchl (o 34 yaca)

PaCTECHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUU
(pabotsl M.B. JIomoHocoBa, FO.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,

II.A. Kocteruena, JI.H.

TeMbl OcHOBHOE coepxanmne JlesiTeILHOCTD
IIKOJIbHUKOB
Tema 1. BBenenne B | UTo-Takoe paCTEHHUEBOACTBO: [TpakTuueckas padbora

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArporexHHYeCKui
skcnepuMenT (6 4)

IIpaBuna nocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA I10
BBIPAIMBAHUIO PACTEHUH B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHuE SKCIEPUMEHTA.
OneHka pe3ysbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KpPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3EJICHH B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
pabota «DaKkTopHI,
BJIMSIONINE Ha
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH ISt
BbIpal[UBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B

NUTAHUH PACTEHUI
(20 9)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poinp XuMruueckux
AJIEMEHTOB B MUTAHUU PACTCHUI.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOuooruueckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHncropt
MUTATEJIbHBIX BEIIECTB
pacTEHUIA: BOCXOASAIIUN U
HUCXOIIAINUN TOK. BaxkHelnme
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBouctBa. [IpocTeie U crioxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATamnbl OHTOTeHE3a, (DaKTOPHI,
BIIASIIOLIME HA POCT PACTCHUM:
CBET, T'yCTOTA MOCAJI0K, TUTaHHUE,
cyOcTpar.

Oco0EeHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl MUTaTENbHBIX
pactBOpoOB. Pacuer 103
yI0OpeHuit i
NUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuna cMemBanus
yI00peHni
[IpakTuueckas padbora
«ITutanne pacreHuit:
TEXHOJIOT S
IPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYP».
[IpakTuueckas padbora
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacturenpHas
JUArHOCTHKA.
HccnenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTeHui, paCTCHUH Ha
LIKOJIBHON TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
@opMmBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'O 0OajlaHCca B TKaHIX, B
MpoILIeccax CaMOPETYIIALIIH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, OJJIEPHKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduiia,
CXOJICTBO XJiopoduiia u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3JIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOIJIEMEHTOB B PaCTCHUS.
CuHeprusM 1 aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJOTUYECKUX
COCTOSIHHM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
pabota «Or1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEJ0CTaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTopax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIJIOTa U HEKOTOPBIE
(dbeHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTCTHUYECKUC
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3amura pacTeHui OT
BpEAUTENICH: OCHOBBI
ouomerona.

[IpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OIICHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CIOCOOBI MOHUTOPUHTAY.

UccnenoBatenbekast
pabora «Bnusnue
rerepoaykcuHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAIMIX, B Pa3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

[IpakTnueckas padora

«HCcekTapuu: npaBuiIa u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).




Mopayab «MoJiekyasipHbIe 0CHOBBI (PM3HO0JI0TUH U hapMakogorum» 9 Kiace

(17 gyacoB)
Tembl OcHoBHOe coepkaHue JeATeJIbHOCTh
IKOJIbHUKOB
Tema 1. Bsenenue. buorennsie snemenTsl: | MccnenoBarenbckas
dusuosorudeckas | oprasoresnsl: O, C, N, H. pabota
«KonnuecTBeHHas

xumus (17 4)

AKTHBHBIE POPMBI KUCIOPOIA, UX
MOJIyYEHHE, HEUTpATIN3alus.
Makpo3JIeMEHTBI: TPOLICHT
COZIEp’KaHUS B OPTaHU3ME,
BBIMOJTHsIEMast PYHKIINA,

COACPIKaHNEC B IPOAYKTAX IMMUTAHHA.

Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
peryJsmus ypOBHS KaJIbIIUS B
opraHu3Me: TOpMOHBI Ioyek. Mg —
CTpOeHHE XJIOpoduIa, €ro
aAKTUBALIMs COJIHEUHON dHEPTrHUEH.
MHUKpPO3JIEMEHTBI: B KaKUX
MOJIEKyJIaX COJepkKaTCs,
BBITIOTHSIEMast QyHKITHS,
coJiepKaHUE B IPOYKTaX MTUTAHUS
ITocnencTus

MUKPOSJIEMEHTAMMU. Fe

nIepe103UPOBKH

YCBanBACMBIC THUIIBI CO@I[I/IHCHI/Iﬁ

KeJiesa.
reMOIMaHUH, ITUTOXpoMbl. Cu
YCBOCHUE U TPAHCIIOPT MEJIH.

benku, coeprKaiue MeEJb.
ITaTomornueckue CUHJIPOMBI
Menke u BuiabcoHa, CBSI3aHHBIC C
MeTa00JIU3MOM MEIU.

Toxcu4HbIC AJICMEHTHI

[leppoguueckol  CUCTEMBI ISt

opraHusma. BimsHHe HemocTaTKa

MAaKpO H  MHKPODJIEMEHTOB Ha

PKUBBIC OPTaHU3MBI.

XKupel.  3abosieBanus
CBSI3aHHBIC c
KUPOBOro OOMEHa.

Jucnununemun.

VYrneBobl. 3a00sieBaHUS YeIOBEKA,
CBSI3aHHBIC C HAPYILIECHUSIMU
yraeBoiHOTO oOMeHa. CaxapHbIi
nraoer.

['emonpoTenHsl,

YEJI0BEKA,
HapylUICHUSIMA

OLICHKA COJIepKaHUA
MHUKPO3JIEMEHTOB WIH
BUTaMHHOB B ITHILEBBIX
IPOIYKTaX».
IIpakTyeckoe 3aHsATHE
«KauecTBeHHBIE
peaKkuuu Ha
OpraHU4YeCcKue
MOJIEKYIbD).
[IpakTueckoe 3aHsATHE
«JleHaTypanus OEIKOB
IIpakTyeckoe 3aHsATHE
«/3yyeHne akTUBHOCTH
aMuya3b.
IIpakTyeckoe 3aHsATHE
«JInanus (kierouka
Tpayoe)».




benku. Ctpoenue. 3aboneBanus
YEJIOBEKA, CBSI3AHHBIE C
HapyUIEHUSIMHU OEIKOBOTO OOMEHA.
OyHk1Mu 6enKoB. DepMeHTHI.
Mexanusm nenctsus. Kiaccrl
(epMEHTATUBHBIX PEAKITUH.
KodepmenTsr.

ButamuHsb! )kupopacTBOpUMEIE,
BoJopacTBOpuMbIe. [IpeBparenue
BUTAMUHOB B AKTUBHbBIC

dbopmbl KOPEpMEHTOB.
ABuTamMuHO03bl. OCHOBHBIE THUIIbI
METa0O0JIMYECKUX PEAKIIHIA.
buosnepreTrueckue mpouecchl.
I'muxonus. Huxn Kpedcea. Lenb
nepeHoca 31eKTpoHoB. OKUCIIeHne
KUPHBIX kucioT. Katabommzm
AMUHOKHCIIOT. [ JTIFOKOHEOoTeHes.
CuHTe3 YIriieBo10B, OCJIKOB, JKUPOB.
MeTtabonutnueckre 3a00J1€BaHus.
[IpakTHueckoe 3aHATHE: «PELICHUE
3aJ1a4 Ha YHEPreTHUECKUT OOMEH»
Krnerka. [lonarue memOpaHsI.
OyHkuu MeMOpaH. Buis
TPaHCIIOpPTa B KIIETKY.
MeMOpaHHbIE OPraHOU/IbI.
3a00JieBaHUS CBA3AHHBIE C
HapylieHueM paboTbl MEMOPAHHBIX
oprasesi, 00Je3HN HAKOTICHUSI.
THUbl KOHTAKTOB MEXAY KIETKAMH.
3HaYEHNE MEKKIIETOUHOU
KOMMYHUKAIUU JJIs1 310POBbsI
opraHu3ma.

Snpo. YpoBHH yITakOBKU
XpOMAaTHHA. XPOMOCOMHBIE
tepputopuu. HememOpanHbie
OpraHOUIBI.




Ka.ﬂeHIlapHO -TEMATHYICCKOC INIAHUPOBAHUE

SkJaace
Ne Jara Ha3zBanue Tem Koaunuect
YPO | muan | ¢akr BO acoB
Ka
1. MBI uccjienyeM KuBble 00bEKThI 6 UccnenoBarensckue
1 04.09 | 04.09 | CpoiicTBa ¥ CTPOEHHUE HKUBBIX 1 padotel  «Bce ym
(cuHUIBI,  OCJKH,
OpraHu3MOB (CTPOEHUE KIIETKH).
Oepe3bl U
2 11.09 | 11.09 | Bua, 0coOb — OpraHu3M KaK euHas 1 T.1.)
OJMHAKOBBIC?
cucreMa. DOTOKBECTY.
3 18.09 | 18.09 | [lomsTHE roMeocTa3a KHUBOTO 1 IpakTnuecKas
opranusma. CriocoOsl ero pa6ota
HOAICPKAHHAL. «CocraBiseM
KHH
4-5 2509 |25.09 | Anpanranuu (IpUCIIOCOOJICHNS). 2 Y

02.10 | 02.10 | Orpannvenust MOP(OIOTHIESCKUX U
(M3HOIOTUIECKHUX aalTaIni.

PEKOPAOB PACTCHUH U
KUBOTHBIX  HAIIIETO

Kpast
6 09.10 | 09.10 | Tloyemy opraHM3MbI HE CTAHOBSTCS 1
OECKOHEYHO OOJIBIIMMH, MAJICHb-
KUMH,BCESJTHBIM.
2. Bausinue oKpy:Kawieid cpebl HA JKUBbIe OPraHnu3Mbl | 12 [IpakTueckoe
= HATH
7 16.10 | 16.10 | dakTOPBI OKPYIKAIOIICH CPE/IbI 1 3a ©
«LIBeT u Temio»
(abmoTnueckre, OMOTUYECKHE,
(KkyOuKM /1A
aHTPOIOTEHHBIE). B3BECHTH,
8-9 12310 |23.10 | [Ipumepsl abnOTHYECKHX (AaKTOPOB, 2 [OJIOKHUTH B YaIlKK
06.11 | 06.11 | ykasprBaroIMX OCHOBHOE BIMSHHE HA [Tetpu Ha
YKU3HEAEATEIIbHOCTD KUBBIX PasHOLBCTHYIO
OpraHU3MOB: TeMIIepaTypa, CBET, Gymary, uepes 30
MUHYT B3BECUTh
BIIQYKHOCTb.
10- | 1201 |120.1 2 SAHoBo — KT
11- _ 1-1 _ 1-1 OCHOBHBIE 3aKOHOMEPHOCTH GhicTpee pacTasi).
) ) HpI/ICHOCO6HeHHH JKMBBIX OPTaHU3MOB HpaKTI/IquKOC
K abuotuueckuM (pakropam. 3aHSATHE
12- | 2711 | 27.11 | [IpucrocoOIeHUS K OCHOBHBIM 4 «YTo pacTBOpsieTCA
15 10412 10412 | 460tHyecknm hakTopam: B BON®»
11.12 | 11.12 (9KCIEPUMEHT
TEeMIIepaTypa, BIAKHOCTh U CBET. .
«Kunkuii 1om»).
16 | 18.12 | 18.12 | [IpmMepbl NPHUCIIOCOOICHUN pacTeHUH | 2 IIpakTnyeckoe
3aHATHE

1 JKMBOTHBIX K a0MOTHYECKUM

«JIndbdy3us




bakTopam

BEILIECTB B BOJIE
(pacTBOpHI)»,
[IpakTueckoe
3aHATHE

«Jlex 1aBaeT B
BOJIe (aiicOepru,

3amMep3aHue
BOJIOEMOB)».
3. B3auMoaeiCcTBUS *KUBBIX OPraHU3MOB
17 12512 | 2512 | Bbuornyeckue (haKkTOPHI.
18 115.01 | 15.01 | 3akOHOMEPHOCTH Pa3BUTHSI
MEKBHUIOBBIX B3aUMOOTHOIIICHUH.
19 | 2201 | 2201 | KosBoromnus (XAIHUK-KEPTBA,;
napa3uT-X035iuH) DBOIIONHUS
CTpateruit JoObIBAaHUS MHUIITH.
20 129.01 |29.01 | ConmanbHOCTEL. BUIBI- BCEJIEHIIEL.
[lepeueHb pacTeHui- BpeAUTENIEH
4. Yesi0BeK B )KU3HH PACTEHUI M ;KUBOTHBIX? [IpakTnueckas
21 10502 | 05.02 | Antpomorenusie dpakTopsl. [IpaBma pabora
«Pa3zHoobpa3zue
JIY, YTO TIEPBOOBITHBIEC JTFOIH JKUIIU B
g KyJTbTYPHBIX
TapMOHUU C TIPUPOIOH. .
pacTeHul B BaIem
CTHOHEY.
22 11202 |12.02 | OmomamHUBaHKUE U PUPYUCHUEC p
. 3 Uccnenoarenbckas
YKUBOTHBIX U PACTCHH. 3a4eM criacaTh
0 pacte ateMm criaca paborta «Bnusinue
BBIMUPAIOIIUE BUIBI, KAK ITO J€TaTh. AHTPOTIOTEHHBIX

23 19.02 | 19.02

KynbTypHbBIE paCTEHUS U UX JUKUE
npenku. [louemy BaXHO UX COXPaHATD.

24 26.02 | 26.02

Pa3Ho0o0pa3ue KyabTypHBIX pacTeHUI

¢dbakTopoB Ha
pa3BUTHE PACTCHUU
B

M UX 3HAYEHUE B )KU3HU YEJIOBEKA. ropoJie/HaCENICHHOM
_ ITYHKTEY.
25 105.03 | 05.03 | KpacHast KHUTa Balllei TEPPUTOPUHI
26 |12.03 | 1203 | Ocobo oxpaHseMbIe TEPPUTOPHUH,
3aroBeIHUKU Poccun u mupa.
5. DKoJlornuecKkue HHUIIHA UccaenoBarenbckue
27 |19.03 | 19.03 | Buocdepa — oHA U3 BAKHEUIINX paboTbl
«IKOJIOTHUECKUE
000JI04€eK 3eMIIH.. 5
HUIIA BOKPYT TeOs
28 102.04 |02.04 | Yo Takoe «IKOJOTUYECKUE HULLINY» U pyr
— OIMCAaHHE
KaK OHH (pOopMUPYIOTCS? (haxTopoB
29- 109.04 | 09.04 | dopmupoBaHUE 3HAHUH TIO OKpY>KaroIen
16.04 116.04 | GyopasHooGpasnio KU3HEHHBIX HOPM, CpenbI».
IMOBEAECHYECKUX npncnoco6neHI/II71, Hccnenosarenbekue




MoauUKaIIMOHHAS U3MEHYUBOCTH (Ha paboThl
0a30BOM ypOBHE). «DenoJiornyecKkue
30- | 23.04 | 23.04 | PacrurelsibHBIE COOOIIECTBA U UX HAOJIIOICHUSA.
31 30.04 | 30.04 | THIOLL
32 | 07.05 | 07.05 | PacrurenpHbIE COOOILIECTBA U UX
THIIBL.
33 | 14.05 | 14.05 | Pa3BuTHE U CMEHBI PACTUTEIIbHBIX
CcO0O0IIECTB
34 121.05 | 21.05 | Pe3epBHBIC YaChl
/-8 kinaccobl
Ne aaTa Ha3Banue Trem Kom
YP | 8 knacc 7 kaacc aecT-
OK | [lnan | pakr | [lman | pakr BO
a qacoB
Tema 1. BBeeHue B pacTeHUEBOJACTBO 2 [IpakTnueckas
1 |04.09 |04.09 |06.09 |06.09 | Yro-Takoe paCTCHHEBOICTBO: 1 1]);a60Ta
OCHOBHBIE (haKTOPHI «botra
BBIPAIMBAHUS PACTEHUIA. JluGuxay.
2 |11.09 |11.09 |13.09 |13.09 HcTopus pa3BUTHS
arpOXMMHYECKUX 3HAHUHN
(padotel M.B. JlomoHocoBa, 0.
JIubuxa, byccenro, B.B.
JokyuaeBa, K.A. Tumupsizena,
II.A. Kocteiuena, JI.H.
Tema 2.ArpoTexHU4YeCKH IKCIIEPUMEHT 6 Uccnenosa-
3 18.09 | 18.09 | 20.09 | 20.09 |IIpaBwia MOCTAaHOBKHU 1 TCJIbCKadA
arpodKCIEPUMEHTOB. padora
«PakTopsl,
4-5 12509 |25.09 |27.08 |27.08 | [ToctaHOBKa 9KCIIEPHMEHTOB C 2 BJIMAIOIIMC Ha
02.10 |02.10 | 03.10 | 03.10 | pacremmsvu. Briop Tembr, npopacTaHue
COCTaBIICHUE TUIIOTE3BI, IEIH U cemsH (pocT
3a/1a4 DKCIIEPUMEHTA 10 MPOPOCTKOB)».
BBIPALIMBAHKIO PACTCHUI B IpakTnyeckas
KOHTPOJIUPYEMOH CpEJIE. pabora
«Coop
YCTaHOBKH JIIsI
Berpammsa-nus




pacTeHuu B

KOHTPOJIUPYEMBI
X
YCIIOBUSIX.
6 09.10 |09.10 |10.10 |10.10 KOHTpOJ'II/I, MTOBTOPHOCTH, 1
MPOBEJICHUE SKCIIEPUMEHTA.
[InaHnpoBaHUE SKCIIEPUMEHTA.
7 16.10 |16.10 | 17.10 |17.10 | Quenka pe3yJIbTaToB 1
AKCIIEPUMEHTA.
8 23.10 | 23.10 | 24.10 | 24.10 | OcBoeHMe TEXHOJIOTHUH 1
KPYTJIOTOJIMYHOTO BBIPAIIMBAHUS
caJaToB U MUKPO3€EJICHU B
KOHTPOJIMPYEMBIX
HWCKYCCTBEHHBIX YCIIOBUSIX.
Tema 3. Posib XMMHU4YECKHUX IJIEMEHTOB B IUTAHNUH PACTEHU I 20 [IpakTnueckas
pabora
9- |06.11 | 06.11 |07.11 |07.11 | Boma. PactBop. BeITshKKA. 2 «CxeMbl
10 (1311 | 1311 11411 [ 1411 | Ayponsr, katroms:, S —
AIEKTPONPOBOAHOCTH U pH PacTBOPOB.
pacTtBopa. Pacuer no3
ynoOpeHuit s
MUATATENb-HbIX
pacTBOPOBY.
[IpakTuec-kas
pabota
«IIpaBuna
CMEIIMBaHUA
yIOOpEeHMIN»
11 | 20.11 | 20.11 |21.11 21.11 | Poyib XUMHYECKHX 1 HpaKTI/I‘-IeCI(aSI
3JIEMEHTOB B MUTAHUU PACTCHUN paborta
«IIutanue
pacTeHu:
TEXHOJIOT U
MIPUTOTOBJICHUS

MUTATETh-HBIX
pacTBOpPOB
JUIS1 Pa3HbIX




KYJIBTYP».
[IpakTnueckas
pabota
«MOHUTOPUHT
MHHEPATIBHOTO
MATAHUS
pacTeHu».
[IpakTnueckas
pabota
«PacrturenbHas
JTMarHOCTUKA.

12

27.11

27.11

28.11

28.11

HOJ'Iy‘ICHI/Ie IIUTAaTCIbHBIX
BCUICCTB PACTCHUAMM.

13

04.12

04.12

05.12

05.12

VY noOpenusi: opraHu4yeckue,
MUHEpPAIbHBIC,
MUKPOOHOJIOTUYECKHUE.

14

11.12

11.12

12.12

12.12

Tunbl

MMATAHUSA pacTeHnd. Bo3aymHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NMUTaHUE PACTCHUIM

15

18.12

18.12

19.12

19.12

Tpaucnopr

IIUTATEIBHBIX BEILIECTB
pacTeHuid: BOCXOASAIIUN U
HUCXOSIINN TOK.

16

25.12

25.12

26.12

26.12

Baxueimue

Kanuinele, pocopHbie U
a30THBIC YI00pEHUs, UX
cBomctBa. [IpocTeie U CloXKHbIE
yI0OpeHus.

17-
18

15.01
22.01

15.01
22.01

16.01
23.01

16.01
23.01

Poct u pazButue pacreHuii:
ATalnbl OHTOreHe3a, PaKTopsl,
BIIASIFOIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJ0K, TUTAaHUE,
cyOcrpar.

19

29.01

29.01

30.01

30.01

Oco0EHHOCTH ITUTAHUSI

pacteHuid a3oToM. A30T M €ro
3HAYEHUE B IHKU3HU PACTCHUM.
@opMBbI a30Ta U UX MPEBPALLICHUE




B ITOYBC.

21

05.02

05.02

06.02

06.02

Hctounuku docdopa TUTS
pacTeHHUS. 3HaucHMe
dbocdopcoaepKanmx COeTMHCHHMA
B KJIeTKe. Polb MakpoIprudeckux
COETMHEHUI dochopa B

OHCPIreTUYCCKOM oOMeHe.

22

12.02

12.02

13.02

13.02

Brnusaue xanus Ha ¢u3MUECcKue
CBOWMCTBA  NPOTOIUIA3MbI,  Ha
dbepMeHTHI YTJIEBOIOPOIHOTO
oOMeHa, CUHTE3 OCJIKOB U Jp.
Ponw xanus B moanepkaHuN
MOHHOTO OajaHca B TKaHAX, B

IIponcccax CaMoOpPCryJLIIuu.

23

19.02

19.02

20.02

20.02

Perynsaropnas u
CTPYKTYpOoOOpa3oBaTeibHas pojib
KaJIbLIMsl. YyacTue B 00pa30BaHUH
KJIETOYHOM CTEHKH, MMOJJICPKAHUU
CTPYKTYpbl MEMOpAH U PETyJISIIIUs
UX IIPOHULIAEMOCTH

24

26.02

26.02

27.02

27.02

3HaueHUe MarHusi B METa0oJIu3Me
pacTeHUN.

Maruuii B coctaBe xsopoduiiia,
CXOJICTBO xjopoduiia u
reMOrJjIoONHa KaK CBHUIETEIHLCTBO

CANHCTBA OPIraHUYCCKOI'0 MHpa.

25

05.03

06.03

Cepa u ero OCHOBHBIC
COEJIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, Y4aCTHE B OKUCIIUTEIIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUSIX

26

12.0

13.03

MUKpPOITIEMEHTHI.

[Ipencrasnenus 0 ponu
MHUKPODJIEMEHTOB B METa0OJU3ME
pacTeHuil. OcobeHnHocTu
MOCTYTUICHUSI MUKPOAJIEMEHTOB B

pacteHus.




27 119.0 20.03 CuHeprusm 1 aHTaroHu3M
3 AJIEMEHTOB IMUTAHKS PACTCHUH.
28- | 02.0 03.04 PacturenpHas quarHoCTUKA U
29 |4 10.04 METOABI UACHTU(DUKAINH
29'0 HEJIOCTaTKa/U30bITKA DJIECMCHTOB
MMUTaHUA3

Tema 4. Peryasitopbl pocTa pacTeHuii. 3alura pacTeHuil

30- | 16.0 17.04 [ToHsiTHE O perynaropax pocTta IpakTrueckas
31 |4 24.04 pactenuii. CTUMYJISITOPBI pocTa pabora
23.0 — q)HTOFOpMOHBI (aYKCI/IHBI, «CDI/ITOMOHI/ITOpI/IHF
4 ru00epeINHbI, TUTOKUHUHBI). M OLICHKA
NHruburopsl pocta pacTEHUIA: COCTOSTHUSA
3. npupoaHbIe pacTeHuii.
(abcrm3oBast KUCI0Ta U CoBpeMeH-HbIe
HEKOTOpBIE (PEHOTbHBIC Croco0b!
BellleCcTBa (MKyMapoBas, MOHUTOPHH-TA.
KOpPHYHAasl, CATUIIAIOBAs Hccnenosa-
KUCIIOTHI). TeJIbCKas pabora
4, CHHTETHYECKHUE
(MopdakTHHBI, peTapAaHThI, «Brusuue
nedoauaHThl, JECUKAHTHI, [eTCpoayKCHHa
repOUIIUIbI).
Ha
32 [30.0 15.05 DUTOMOHUTOPHHT M OIICHKA fpopactanue
4 COCTOSIHMSI PACTEHUIA. (pocr Ha
pa3HbIX CTaAUAX, B
33 |14.0 22.05 CoBpeMeHHBIE CTIOCOOBI pasHBIX YCIOBHAX)
5 MOHHUTOPUHTIA. pATHUHBIX
34 |21.0 3aiura pacTeHHi OT pacTeHHii».
5 BpPEIUTEIICH: OCHOBBI IpaxTide-ckas
OoroMeToa. pabora
«HCcekTa-pun:
IMpaBujia 1 yCJIIOBUA
pa3BCACHUA
ITIOJIC3HBIX
HACCKOMBIX)).
9 kiacc
Ne aarTa Ha3Banue Tem Kouauuvect
YPO | myan | ¢akr BO 4aCOB
Ka
Tema 1. ®usnosiorudeckasi XuMusi 17 I[TpakTuueckoe
1 12.09 | 12.09 | BBenenue. buoreHHbIE JIEMEHTBHI: 1 3aHsATHC

«KauecTBEHHEBIE




opradorensl: O, C, N, H

26.09

26.09

AKTHUBHBIE ()OPMBI KUCTOPOA, UX
MOJIy4eHHE, HEUTpaIu3alus.

10.10

10.10

Makpo3JIeMEHTBI: ITPOLICHT
COJIEpKaHMS B OPTaHU3ME,
BBITIONHSAEMAs (PYHKIIHSI, COACPKAHNE
B IpOoyKTax nutanus. Ca2+ -
CBS3BIBAIOIIUE OCJIKH,
JNEMMOHUPOBAHUE KAIbLU, PETYJIIALIMS
YPOBHS KQJIbIIUSI B OPTraHU3ME:
TrOPMOHBI IT04eK. Mg — cTpoeHue
xJiopouiia, ero aKkTUBAIUS
COJIHEYHOU SHEPTUEH.

24.10

24.10

MHUKpPO3IEMEHTHI: B KAKUX MOJIEKYJIax
COJIepIKaTcsl, BhIMOJIHIEMas (PyHKIIUS,
COAEP>KaHUE B MPOAYKTAX MATAHUSA

1411

1411

[Tocnencreus IIEPEI03UPOBKHU
MHUKPOIJIIEMEHTAMH. Fe —
yCBAaMBAEMbIC THUIIBI COCAUHECHUU
Kelesa. ['emomnporenHsl,
reMOLIMaHUH, UUTOXpOoMBbl. Cu —
YCBOEHHE U TPAHCIIOPT MEJIH.

peakuuu Ha
OpraHUYECKUe
MOJEKYIbD).
[IpakTueckoe
3aHATHE
«Jlenarypauus
OEJIKOB»
[IpakTueckoe
3aHATHE
«3yueHue
AKTUBHOCTHU
aMHJIA3bD).

28.11

28.11

benxku, coaepxkamume M€/Ib.
[Tatonornueckue cUHAPOMBI MeHke
U Bunbscona, CBSI3aHHBIC C
MeTa00JIU3MOM MEIU.

12.12

12.12

ToxkcHUYHEBIE 2JIEMEHTEI
[leprnoandeckor CUCTEMBI JJIs
OpraHu3ma.

26.12

26.12

Baugane HemocTaTka
MHUKPOIJIEMEHTOB Ha
OpPTaHU3MBI.

Makpo H
KUBBIC

23.01

23.01

Kuper.  3aboneBanus
CBSI3aHHBIC c
KUPOBOTO OOMEHa.
Jucnmununemun.

YyeJIOBEKa,
HapYIIEHUSMHA

10

06.02

06.02

VraeBoasl. 3a00aeBaHNs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMHU




yrieBoaHoro oomMena. CaxapHblii
naoer.

11

20.02

20.02

benku. Ctpoenue. 3aboneBanust
YeNloBeKa, CBI3aHHBIC C
HapYyIICHUSIMHU OEIKOBOTO OOMEHa.
@DyHKIIMU 0ENKOB

12

06.03

DEepMEHTHI.

Mexanusm aeictBus. Kimaccel
(epMEHTATUBHBIX PEAKITUH.
KodepmeHTsi.

13

20.03

ButaMuHbI )KUpOpPaCTBOPUMBIE,
BozopacTBopuMbIe. [IpeBparienue
BUTAMUHOB B aKTUBHbBIC
(dbopMbI KOPEPMEHTOB.

ABHUTaMUHO3BI.

14

10.04

OCHOBHBIE TUITBI META00IMYECKUX
peakuuid. buosneprernueckue
npouecchl. ['mukonus. Hukn Kpebca.
[lens nepeHoca AIEKTPOHOB.

15

24.04

OxucneHne KUPHBIX KUCIIOT.
Karabomn3mM aMUHOKHUCIIOT.
I ' mroxoHeorenes.

16

22.05

CuHTE3 YIJIeBOI0B, OCIIKOB, JKUPOB.
MeTtabonntrnueckue 3a001€BaHUS
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