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MNOACHUTEJIBHAS 3AIIMCKA
OBIIIAS XAPAKTEPUCTHUKA KYPCA BHEYPOUHOI JESATEJILHOCTU

AKTYaJIbHOCTh W Ha3HAYeHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBHUHU c TpeOOBaHUSIMU denepabHOro roCyJapCTBEHHOT O
00pa30BaTEIBHOr0 CTaHJApTa OCHOBHOIO 0o0LIero o0pa3oBaHMsl, OPUEHTHPOBAHA
Ha oOecreueHrne MHIWBUIYaJbHBIX MOTPEOHOCTEH OOYyJaromMXCs U HampaBJicHA
Ha JIOCTWKECHHUE IUIAHUPYEMBIX PE3YJIIbTATOB OCBOCHUA IIPOrpaMMbI OCHOBHOTI'O
oOmero oOpa3oBaHUsI C Y4Ye€TOM BbIOOpa Y4YacTHUKaAaMHU OOpa3oBaTEIbHBIX
OTHOILIEHUH KYpPCOB BHEYPOUHOU MAESITEIbHOCTU. DTO IO3BOJISIET O0ECHEYHTh
enuHCTBO 00s3arenbHbIX TpeOoBaHuil GI'OC BO BceM MPOCTPAHCTBE IIKOIBHOIO
0o0pa30BaHuUs: HE TOJIBKO Ha YPOKE, HO U 32 €ro IpeeaamMu.

AKTyaJlbHOCTh ~ peaju3allid  JJaHHOW MmporpamMmbl  OOYCJOBJIEHA  CaMoOii
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKON ACSITEIBHOCTU. DTa ACSTENbHOCTh
JIeKUTB OCHOBE IO3HABATEIBHOI'O MHTEpeca peOeHKa, SABIISETCS 3aJI0rOM YMEHUs
IUTAHUPOBATHJIIOObIE IEUCTBHS M BXKHBIM YCIIOBUEM YCIIEITHOW peain3aluu UJIeu.
JIroOble M3MEHEHHsSI COBPEMEHHOIO OOIIEeCTBA CBS3aHbl C MPOEKTaMU H

UCCIEOBAaHUAMU — B HayKe, TBOpUYECTBE, OHW3Hece, OOIIECTBEHHOW JKHM3HHU.
[TosTOMY Ba)XHBIM 3JIEMEHTOM pPa3BUTUS JUYHOCTH OOYYAIOIIErocs SIBISETCS
dbopMupoBaHHE  OCHOBHBIX  HAaBBIKOB  IPOEKTHO-  HCCIICIOBATEIHCKON
JeSATCIHbHOCTH.

[Tporpammoii mpegycmMorpeHo (GopMHUpPOBaHUE COBPEMEHHOTO TEOPETHYECKOTO
YPOBHS 3HAaHUW, a TaKKe M MPAKTUUYECKOrO OMbITa paboThl ¢ J1abOpaTOPHBIM
o0OpyJOBaHUEM, OBJIAJICHUE TIPUEMAMHU HCCIEI0BATEIbCKON JESITEIbHOCTH.
Metonpl  opraHuzanuy  00pa3oBaTENBbHONM W HAayYHO-HUCCIEAOBATEIbCKOM
JEATENbHOCTH PEIyCMATPUBAIOT (dbopMupoBaHue y oOy4arommxcs
HECTAaHJAPTHOTO TBOPYECKOTO MBINUICHHUS, CBOOOJBI CAMOBBIPDAXKECHHUS U
VHJUBUYaJIbHOCTH CYXKICHUM.

JUisi monHOro ydera MNOTPEOHOCTEW ydalMXCsi B MPOrpaMMe HCIHOJb3YyeTCs
muddepeHIMpOBaHHBIM MOAXO, YTO CTHUMYJIUPYET y4allerocs K YBEIUYEHUIO
NOTPEOHOCTU B WHAUBUYAJIbHON, WHTEUICKTYaJlbHOH U TO3HAaBaTEIbLHOU
JEATENBHOCTA U PAa3BUTHIO HAYYHO-UCCIIEIOBATENBCKUX HaBBIKOB. [Iporpamma
CTaHEeT BOCTPEOOBAHHOI B MEPBYIO OUYEPE/b IIKOJbHUKAMH, KOTOPHIE HMEIOT
CTOMKUM HWHTEPEC U COOTBETCTBYIOIIYIO MOTHBALMIO K H3YYECHHUIO NPEAMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA,ECTECTBEHHBIM HAYKAM U TEXHOJIOTUSIM.

B moapocTkoBOM BO3pacTe ydalmuecs NPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTH B
TOMWJIM UHOW OOJIACTH 3HAHW, HAYYHOM HAIpaBIEHUU WM MPOodhecCUOHATHHOM



AesTenbHOCTU. TakuM 00pa3oM MPOUCXOAUT (OPMUPOBAHUE MO3HABATEIHLHOU U
npodeCCUOHATBPHOW  COCTABIIAIONICH JIMYHOCTH, T[IOMOTAaeT ydJamemycs B
orpeneneHnH OyayIero *KM3HEHHOT0 yTH U B MPO(eCCHOHATLHOM BBIOOpE 1OCIIe
OKOHYaHust 1Kosbl. [lomoOHOro pojga 3aMHTEPECOBAHHOCTh CTUMYJIHUPYET
NOCTOSIHHOE JKEJIaHWe MIKOJbHUKA K TO3HAHHWI0O HOBOTO, pACHIMPEHUIO U
yIIyOJICHHIO COOTBETCTBYIOLIUX 3HAHUM, U

MOJTYYEHUIO HOBBIX B TOM YHUCIJI€ MPAKTHUYECKUX HABBIKOB, a TaKKE MOTHUBHPYET

y4anierocs Ha mpoQpoprueHTAIHNIO.

[IporpaMMma HalleneHa Ha MOMOIIb PEOEHKY B OCBOEHUMHM OCHOB OpraHHU3alUud U

OCYLIECTBJIEHUSI COOCTBEHHOW MPOEKTHO-UCCIEAOBATENbCKON NEeATEIbHOCTH, a

Takke B  NPHOOPETEHHMH  HEOOXOAMMOrOo  OmbITa JUIsi  pabdOThl  Haj

WHIUBHUIYaJIbHBIM ~HCCJIEOBAaHUEM WM TpoekToM. [IporpamMmma momoxer

MIKOJBHUKY B Oosee TIIyOOKOM M3y4eHHH HMHTEpECyIollell ero obmactu

€CTECTBEHHBIX HayK, a TAKX€ B MPUOOPETEHHH Ba)KHBIX COLMAJIbHBIX HABBIKOB,

HEOOXOAMMBIX  JJiA  TPOAYKTUBHOM  commanmu3anud ©  (OPMUPOBAHUSA

Ipa)1aHCKON MO3ULIUHU:

e - HaBBIKA CAMOCTOSITEIILHOTO PEIICHUS aKTyaJbHBIX UCCIEA0BATEIbCKUX TN
NPaKTHYECKUX 3aJa4, BKIIOYAIONIEro B ce0s YMEHHE BUJIETh U aHAJTU3UPOBATH
po0JIeMBbI, HY>KJIAIOIINECs B PEIICHUH, YMEHUE JETabHO MPopadaThIBaTh U
peaIn30BBIBATH CIIOCOOBI padOThl C HUMH, YMEHHUE IJITAHUPOBATh COOCTBEHHYIO
paboTy UCaMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE MPOABUKEHHE K KEIAEMOMY
pe3ynbTary;

e - HaBbIKA TEHEPUPOBAHUS U 0OPMIICHUS COOCTBEHHBIX HJIeH, 00JICUCHUS UX B
yI0OHYIO JIs pacipocTpaHeHus: Gopmy;

e - - HaBBIKA YBOXKUTEIHHOTO OTHOIICHUS K YyXKUM B3TJISAaM U UACIM,
o(hopMIIEHHBIMB padoTax IPYrux JIOAEH, APYTUX aBTOPOB — BIAJENbIIEB
UHTEIIEKTYaJIbHOW COOCTBEHHOCTH;

e - HaBbIKA MMyOJUYHOIO BBICTYIUICHHUS Nepe]l OOJIBIION ayUuTOpHUEH,
apryMEHTUPOBAHUS U OTCTAaMBaHUS CBOEH TOUKH 3PEHMSI, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3pPOCIBIX, YOSKIECHUS APYTUX B CBOEH MPaBOTeE,

IPOJIBM)KEHUS CBOMX UACH;

e - HaBBIKA PabOTHI CO CIEUATH3UPOBAHHBIMA KOMITBIOTEPHBIMU
nporpaMmamu, JlabopaTopHbIM 000pyI0BaHUEM, TEXHUUECKUMHU
yCTpONCTBaMHU, OMOIMOTEYHBIMU (DOHJAMU U UHBIMU pECypcamu, C KOTOPbIMU
MOJKET OBITh CBSI3aHA MPOEKTHO- UCCIEI0BATENbCKAS I TEIbHOCTD
IKOJIbHUKA.

Kpome Toro, pabora mKOJIBHHKA HaJ MPOCKTOM WM HCCICAOBAHHEM OYIET

CHOCOOCTBOBATh M PA3BUTHIO €0 JIeKBaTHOM CaMOOLIEHKH.



BapuanTsl peaju3anuu nporpaMmmsl 4 (OpMbI IPOBEACHUS 3AHATHI.

JlanHasi mporpamMma paccuMTaHa Ha paloTy €O UIIKOJIbHUKaMU 5-9 KJaccos.

Ilenarory Ba)kHee aKLEHTUPOBATh CBOE BHUMAHUE HE CTOJBKO HA KadecTBE

pe3ynbTaTa MPOEKTa WM HCCIENOBAHMS, CKOJIBKO HAa TOM, YTOOBI ydaluics

[OJy4yaJl 3HAHUSA B TOM YHCIE M Yepe3 BBIIOJIHEHHE MPAKTUYECKOIro 3aJaHus,

JieJ1all BBIBOJABI M YMO3AKJIFOUEHHS HA OCHOBAaHWH CBOET0 HCCIENOBAHUS, YUHIICS

CPaBHUBATH €r0 PE3yJbTaThl C TEOPETUYECKUM MAaTEPHUAIOM U HCCIEAOBAaHUSIMU

JAPYrUX IIKOJIBHUKOB. TakuMm o0pa3oM, IIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-

UCCJIEIOBATEIbCKOM  JIEATEIbHOCTH W MPUOOPETET HAaBBIK KPUTUYECKOTO

OTHOLIEHUS K MaTepuaiy.

[Iporpamma pa3buta Ha MOJTYJIU.

Monynu «Kak ®UBOTHBIE U paCTEHUSI TPUCTIOCAOTUBAIOTCS»,

«OCHOBBI paCTEHUEBOACTBAY», «MOJEKYISIPHBIE OCHOBBI CENEKLNN PEATU3YIOTCS

B 5-9 knaccax no 1 gacy B Hegento (34 yaca B rox).

B3aumocBsa3b ¢ nmporpammoi BocnuTaHus. [Iporpamma kypca BHEypOYHOU

JeSITEeNbHOCTU pa3paboTaHa C y4yeTOM PEKOMEHJAIUWA MPUMEPHOU MPOrpaMMbl

BOCIIUTAHMS, YYUTHIBAET ICHXOJIOrO-NIEAArornyeckue OCOOEHHOCTH JIaHHBIX

BO3PACTHBIX KATErOpHUid. DTO MO3BOJIAET HA MPAKTHUKE COEUHUTH OOYYaroIlyIo U

BOCIIUTATENIbHYIO JACSTEIIbHOCTh I€Jarora, OpPUEHTUPOBATh €€ HE TOJIbKO Ha

MHTEJUIEKTYaJIbHOE, HO U Ha HPABCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PeOEHKa. JTO

MPOSIBISIECTCS:

e - B IIPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEATU3ALIMH MPOTPAMMBbI
BHEYPOYHOMU JI€ATEIbHOCTH, HALIEAIINX CBOE OTPAKEHNE U KOHKPETU3ALUIO B
IpPUMEPHOM MPOrPaMMEBOCIIUTAHNUS;

e - B BO3BMOXXHOCTH KOMIUIEKTOBAaHUS PA3HOBO3PACTHBIX IPYIIT JJIS
OpraHu3aluu NpoQoprUEeHTAMOHHON AeITeIbHOCTH IIKOJIBHUKOB,
BOCIIUTATENIbHOE 3HAUEHHE KOTOPBIX OTMEYAETCSl B IPUMEPHOU ITporpamme
BOCIIUTAHUS;

e - B MHTEPAKTUBHBIX (pOpMax 3aHATHH IJIs1 IIKOJIBHUKOB, 00ECIIEYNBAIOIINX
OOJIBIIYIO UX BOBJIEYEHHOCTh B COBMECTHYIO C I€1aroroM U APYrMMH JI€TbMH
JESITENIbHOCTh U BO3MOXKHOCTH 00pa30BaHMsI HA €€ OCHOBE JIETCKO-B3POCIBIX
OOLTHOCTEN, KITF0YEBOE 3HAYEHUE KOTOPBIX JJIs1 BOCIUTAHUS OIYEPKUBACTCA
MPUMEPHOUTIPOrPaMMOU BOCITUTAHHUS.

Oco0eHHocTH padoOTHl yuuTeasli MO mMporpamMme. 3ajada y4HWTENS COCTOUT B

TOM, 4YTOOBI CONPOBOXKIATh Mporecc MNpOopEecCHOHATHLHOW  OpUEHTAIUH

IIKOJIbHUKA, pAcKpblBas  MOTEHUHMAJT  KaXXJOrO0 4Yepe3  BOBJIEYEHHE B

MHOr000Opa3HyIo JAESITENIbHOCTh, OPraHU30BaHHYIO B pa3HbIX (popmax. [Ipu s3Tom

pe3yabTaToM paboThl yUUTEINS B IEPBYIOOUYEPEAb SBISETCS JIMYHOCTHOE Pa3BUTHE



ydamerocs. JIMYHOCTHBIX pE3yJdbTAaTOB YYUTEIh MOXKET JOCTHUYb, YBJIEKas
YYCHHKA COBMECTHOW M MHTEPECHON MM OOOMM JCSTCIBHOCTHIO, YCTAaHABIINBAS
BO BpeMs 3aHATUA JOOPOXKENATENbHYI0, TOIISPKUBAIONIYI0 aTMochepy,
HACHIIIasl 3aHITHS [IEHHOCTHBIM COICPKAHUEM.



COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

5- 6 KITACCBI
Moayabs  «Kak  KMBOTHbIE W pacTeHUsl  NPHUCNHOCAOTUBAKOTCS)
(3BOJIIOLIUOHHASAIKOJIOTHS) 5-6 KiIacchl (34 yaca)

1. Mut uccneoyem sncusvle oovexkmut (6 uacos)

CBolicTBa M CTPOCHHUE >KMBBIX OPTraHU3MOB (CTpOCHHME KJIeTkH). Bua, ocodb —
OpraHu3M Kak eauHas cucrema. Apjantaiuu (mpucrocoOsienus). [lonstue
rOMEOCTa3a JKUBOro opranuzma. CrnocoOsbl €ro nojajiepKaHusl.

[Tonsitue BapuatuBHOCTH Tmpu3HaKa. VccnemoBatenbckue paboTel «Bce nu
(cuHuIBI, OTKK, O€pe3bl U T.J.) OJUHAKOBBIE? DOTOKBECTY.

Orpannuenuss mopdonornyeckux u (uznonoruueckux agantanuil. Ilouemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OOJIbIIMMH, MaJICHbKUMH, BCESIHBIM.
[IpakTuyeckast padora «CocraBisieM KHUTY PEKOPIOB PACTEHUU M >KMBOTHBIX
HAIIEro Kpas».

2. Bausanue okpysicarouieii cpedvl na rncugwle opzanuszmol (12 uacos)
dakTopbl OKpYKarOIIeH cpenbl (adnoTudeckne, OMOTUIECKHE, aHTPOIIOTCHHBIE).
[Ipumepsl abuOTHYECKUX (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSHUE HA
KU3HEJEATEIbHOCTh JKMBBIX OpPraHU3MOB: TEMIIEpaTypa, CBET, BIJIAXKHOCTD.
[Ipaktuueckoe 3anstue «lIBer u Termno» (KyOWKH JibJila B3BECUTH, IMOJIOKUTH B
yamku [letpu Ha pazHonBeTHYIO Oymary, yepe3 30 MUHYT B3BECUThH 3aHOBO — KTO
obicTpee pactasun). Ilpaktuuyeckoe 3anstue «YTOo pacTBOpsieTcss B BOJAE»
(okcniepumenT «Kunkuit nom»). [lpaktuyeckoe 3ansatue «uddysus BemiecTs B
BOJI€ (pacTBOpPHBI)», «/[BH>KeHHE pacTBOPOB MO LBETKY». IIpakTnyeckoe 3aHsATHE
«Jleng mmaBaer B Bojge (aiicOepru, 3amep3zaHue BoJ0eMOB)». [IpakTuueckoe
3ansaTHe «Jleg mpu  3aMep3aHuM  pacimupsieTcs»  (pa3pylleHHEe — KaMHS
(mouBoOOpa3zoBaHue), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NPHUCHOCOOJICHHS]  KUBBIX  OPraHU3MOB K
abuotnueckuM ¢akrtopaMm. IlpucrmocoOieHuss K OCHOBHBIM aOMOTHYECKUM
dakTopaMm: TemrepaTypa, BIaKHOCTbh M cBeT. IIpaktuueckoe 3anstue «lllyGa»
(KkyOWKHM JIbJ1a 3aBEpHYTh B pa3Hblil MaTepual, B3BecuTh). [IpakTuyeckoe 3aHsaTHE
«[IurmMeHTb» (MOXKHO pa3feNuTh Ha BaTMaHE KpacuTelu U3 (IIOMacTepoBY.
[IpakTuueckoe 3anatrve «Kak *KUBOTHbIE IJIaBalOT B BOAE» (DKCHEPUMEHT C
MUATIETKOMN ).

UccnenoBarensckue pabotel «BnusiHue cBera (Terwia, BIaXHOCTH, COCTaBa
IIOYBbI) HA PACTEHUS B ECTECTBEHHBIX WJM MCKYCCTBEHHBIX YCIOBHSIX» (Ha
JOCTyITHOMMAaTEepHae).

3. Bzaumooeiicmeusn yncuevix opzanuzmos (4 uaca)



buornueckue (hakTopBHLI. 3aKOHOMEpPHOCTHU pa3BUTHUSL MEKBUI0BBIX
B3aMMOOTHOIIEHUH. Ko3BoIo1Ms (XUITHUK-KEPTBA; Tapa3uT-X035IMH) DBOIIOIUS
cTtpateruii jmoObBaHus numu. ComnuanbHOCTh. Bunbi-Becenmennpl. IlepeueHb
pacteHmii- Bpenutenend. McciaenoBatennbckas pabora «HaGmromeHus 3a
B3aUMOOTHOIIICHUSIMU
KUBOTHBIX TPH JOOBIBAHUW MHUIU (KOPMYIIKH JUJIS MTHII, JJIs TOPOJCKUX WA
CEJIbCKUX  JKMBOTHBIX). Be6-kamepbi». Uccnenoparenbckas pabora
«PacrpocTpanenye BU0B- CHUHAHTPOIIOB B HAIlIE MECTHOCTU.

4. Yenoesex 6 scuznu pacmenuii u ycusomnvix? (6 uacos)
Antponorennsie (aktopsl. IlpaBma nu, 4TO mNEpPBOOBITHBIE JIOAM >KWIA B
rapMOHHUM ¢ TIpupooi. OlIoMallHUBaHUE U NIPUPYUYEHHE KUBOTHBIX U PACTEHUM.
3aueM cracarh BRIMUPAIOIINE BUbI, KaK 3TO AenaTh. KylnbTypHble pacTeHHs U X
aukue mpenku. [louemy BaxkHO HX coxpaHsaTh. Pa3zHooOpasue KyJIbTypHBIX
pPAcTEHHI U WX 3HAYEHUE B KU3HU 4enoBeka. KpacHas kHHWra Bameil TeppUTOPHH.
Oco060 oxpaHsieMble TeppUTOpUH, 3anoBeAHUKN Poccun u mupa. IIpaktuueckas
pabora «PazHooOpasue KyJIbTYpHBIX PACTCHHI B BallIEM PETHOHEY.
UccnenoBarensckas paborta «BiusHue aHTPONOreHHBIX (DAKTOPOB Ha pa3BUTHE
pacTeHuil B ropojie/HaceIEHHOM ITyHKTE.
Okckypeust/mpaktudeckas padora «OOIIT B Bamem peruoHe — yHHUKaJlIbHbIC
O00BEKTHI IPUPOABD.

5. Ixonocuueckue nuwiu (6 uacos)
buocdepa — ogHa u3 BakHelmux odonoyek 3eMian. YTo Takoe «IKOJIOrHYECcKue
HUIIM» U Kak OHU (opmupyroTcs? @opMupoBaHue 3HAHUHN 10 OHMOpa3HOOOpa3HI0
KU3HEHHbIX (OpM, TMOBEIEHYECKUX MPUCHOCOONEHUH, MoAupUKaAIIMOHHAS
U3MEHUYMBOCTh (Ha 0a3oBOM ypoBHE). PacturenbHbie cOOOIIECTBA M WX THUIIHIL.
Pa3BuTHE U CMEHBI PACTUTENBHBIX COOOIIIECTB.
UccnenoBarenbckue paboThl «DKOJIOTMYECKHUE HMILM BOKPYT TEOS — ONHMCAHHE
dakTopoB OKpY’Karouien cpenbD». Uccnenosarenbckue paboThI
«DeHOoNIorn4YecKrne HaOMIOACHUS».

7 - 8 KITACCBhI
Monayab «OcHOBBI pacTeHHeBOACTBA» /-8 Kiacchl (68 yacon)

1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)
Uro-Takoe pacTEeHUEBOJACTBO: OCHOBHBIC (DAKTOPHI BEHIPAIIMBAHMS PACTCHHIA.
Uctopust pazButus arpoxuMuueckux 3HaHuil (pabotel M.B. Jlomonocora, FO.
JInubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, II.A. Kocteruesa, J[.H.
[IpsiaumanKoBa u ap.). [Ipaktudeckas padbora «bouka JInbuxay.



2. Aepomexnuueckuii sxcnepumenm (6 uacos)
[IpaBmiia TOCTAaHOBKM arpo’KcnepuMeHTOB. llocTaHOBKa 3SKCIIEPUMEHTOB C
pacTeHusMH. BpiGop TeMbl, COCTaBICHHE TUIIOTE3b, LIETU U 33/1a4 SKCIIEPUMEHTA
0 BBIPAIIMBAaHUIO pacTeHUH B  KOHTpoiaupyemon cpeae. Konrpoun,
NOBTOPHOCTH, IIPOBEIECHHE JKCIepuMeHTa. [lmaHMpoBaHME ODKCIEPUMEHTA.
Onenka pe3ynbTaTroB 3kcrnepumenTa. MccnenoBarenbckas padora «DakTopsl,
BIIMSIOIIME HA MTPOpACcCTaHUE CeMsIH (POCT IMTPOPOCTKOB ).
OcBoeHuE TEXHOJIOTUU KPYTJIOrOIMYHOIO BBIPAIMBAHUS CAJIATOB U MUKPO3EJIEHH
B KOHTPOJMPYEMBIX HCKYCCTBEHHBIX ycioBusix. COOp yCTaHOBKM s
BBIPAILMBAHMS PACTEHUI B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)
Bonma. PactBop. BhITs)KKa. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH M pH
pactBopa. Poiib XMMHWYECKHMX 3JIEMEHTOB B MNHUTAaHUM pacTeHuil. llomydenue
OUTATEIbHBIX BEIIECTB  pacTeHWsMH. [Ipaktnueckas pabora  «Cxembl
NUTATENbHBIX pacTBOPOB. Pacuerio3 ynoOpeHuil 115l TUTaTebHBIX PACTBOPOBY.
VYno0peHusi: opraHudyeckue, MUHEpajbHble, MHKpoOHonoruueckue. TuIibl
nuTaHus pacteHuil. Bo3aymHoe u MuHepagbHOE (KOPHEBOE) MUTAaHUE PACTEHUU.
TpaHCHOPT NUTATENBHBIX BEUIECTB PACTEHUN: BOCXOIAIIMN M HUCXOISAIINN TOK.
Baxneiimue kanuiiaele, (Qoc@opHble M a30THbIE YIOOpEHHs, HUX CBOMCTBA.
[IpocTeie u crnoxubie ynoopenus. [Ipaktuueckas padora «lIpaBuia cMemBaHus
ynoopenuit» Ilpaktuueckas pabGora «lluraHue pacTeHMil: TEXHOJIOTUA
IIPUTOTOBJICHHS TUTATEIBHBIX PACTBOPOB ISl PA3HBIX KYJIBTYP».
Poct u pa3Butue pacTeHuil: 3Tanbl OHTOreHe3a, (aKkTOphl, BIUSIOUIUE HA POCT
pacTeHuil: CBeT, rycTOTa MOCaJIoK, MuTaHue, cyocrpat. [Ipaktuueckas pabora
«MOHMTOPHHI MUHEPAJIBHOI'O IUTAHUSA PACTEHUID.
Oco0OeHHOCTH TNHTaHUS PacTeHMH a30TOM. A30T M €ro 3HA4€HHE B JKU3HU
pacrennii. DOpMBbI a30Ta U UX NPEBPALIECHUE B ITIOYBE.
Ucrounuku docdopa nns pacrenus. 3Hauenue pochopcoaepkaimx cCoeTMHEHUN
B KieTke. Poib Makpo3pruueckux coeauHeHuil ¢ocopa B IHEPreTUYECKOM
oOMeHe.
BnusHue kanusg Ha (Qu3MuUeckue CBOICTBa MPOTOIUIA3MbI, HAa (EPMEHTHI
yIIEBOAOPOJHOTO OOMEHa, CHHTE3 OenKkoB W Ap. Ponb kanus B moaaepKaHUU
MOHHOT0 0ajaHca B TKaHSX, B MPOLIECCAX CAMOPETYJISLUU.
Perynaropnass u cTpykTypooOpas3oBaTelbHas poJib KalblUs. YuacThe B
00pa3oBaHMM KJIETOYHOW CTEHKHM, NOJACPKAHUU CTPYKTYphl MeMOpaH H
peryisauus uX NpOHULIAEMOCTH.



3HaueHne MarHus B MeTabonu3Me pacTeHuid. MarHuii B cocTaBe XJopoduiuia,
CXOACTBO XxjJopoduisla W TEeMOIVIOOMHAa KakK CBHUJETENbCTBO  E€AMHCTBA
OpPraHUYECKOro MHpA.
Cepa 1 ero OCHOBHBIE COEJUHEHHUS, KX POJIb B CTPYKTYPHOM OpraHU3allluy KIETKH,
y4acTHE B OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINSX.
Muxkposnementsl. IlpencraBneHuss o pond MHUKpPODJIEMEHTOB B MeTaboiu3Me
pacteHuil. OCOOEHHOCTH MOCTYIJICHUSI MUKPO3JIEMEHTOB B pacTeHusi. CUHEpru3m
WAHTAarOHU3M 3JIEMEHTOB ITUTAHMS PACTCHUM.
PacturenbHasi nuarHocTuka W METOAbl HUJECHTHU(MUKAIMU HEL0CTAaTKa/N30bITKA
anemeHTOB nutanus. [IpakTuueckas padora «PacTurenbHas AUArHOCTUKAY.
UccnenoBarennckas padbota «O1ieHKa COCTOSIHUS KOMHATHBIX PaCTEHUIA, PACTEHUM
Ha WIKOJIBHOM TEPPUTOPUM, YCTAHOBKA IPUYMH NATOJOIMYECKUX COCTOSHUN
(pu
HAJTUYHIH ).
UccnenoBarenbckas padora «OlLeHKa BIUSHUS Pa3IMYHbIX 3JIEMEHTOB Ha
COCTOSIHUE PACTeHHH (COCTaBJIECHUE PA3TMYHBIX MOAKOPMOK )».

4. Pecynamopul pocma pacmenuit. 3awuma pacmenuii (4 uaca)
[Tonsitue o perynaropax pocta pacteHuid. CTUMYIATOPHI pocTa — PUTOrOPMOHBI
(aykcuHbI, THOOEpEUIMHBI, IUTOKUHUHBI). MHruOuropsl pocta pacrenuit: 1.
npupojHbie (a0cuu30Bas KHUCIOTa M HEKOTOphie (DEHOJbHBIE BEIIECTBA
(MKyMapoBasi, KOpHYHas, CATMIIUIIOBAs K-Thl), 2. CUHTETHYECKHE (MOpP(paKTHHBI,
perapaanThl, AedONMAHTHI, JACCUKAHTBI, TepOuluabl). DUTOMOHUTOPUHT U
OLleHKa cocTosiHusl  pacteHuil. CoBpeMeHHbIE  CIOCOOBI  MOHHUTOPHUHTA.
[IpakTuueckass padora «DUTOMOHUTOPUHI M OIEHKA COCTOSIHUS PACTEHUI.
CoBpeMeHHbIE CTTIOCOOBI MOHUTOPHHTA.
UccnenoBarensckas pabora «BiusiHue rerepoaykcuHa Ha MpopacTaHue (pocT Ha
Pa3HbIX CTA/IUAX, B Pa3HBIX YCIOBUAX) PA3JIMUHBIX PACTECHUI.
3amura pacTeHUN OT BpeauTeNiel: OCHOBBI Onomeropa. IIpaktuyeckas pabora
«MHCeKkTapuu: IpaBUjia U YCIIOBHS PAa3BEICHUS MOJIE3HBIX HACEKOMBIX».

5. Boonasa, necuanasn u nousennasn Kyabmypult, ux npumMeHeHue 6

svipawiueanuupacmenuil. Quzuonocun pacmenuii (8 uacos)

Bonnas, nmecuaHas M NOYBEHHAs] KyJbTypbl, HX NPHUMEHEHUE B BbIpAIMBAHUU
pactenuii. I[lpoBenenue Bojabl B KopHEe M cTeOse pactenuil. [lpakrtuueckas
pabota
«KopHeBoe naBiieHuE».
Boaupiii pexxum pacTeHMii: CTpO€HHE YCThUIL: (DaKTOphI, BIUSIONIME HA UX
PACKpBITHE W 3aKpbITHE. 3HAYCHUE MEXAHU3Ma PETYJSIIMHA HCIAPEHUS BJaru



pacrenuem. [Ipaktuueckas padora «l[IpuroroBnenue npenapara ycTbUIl METOIOM
CIEIKa.

UccnenoBarensckue paboThl: «BiusiHUe YCIOBHM COIEpKaHUS PACTEHUN Ha
KOJIMYECTBO YCTHUL.

@OTOCUHTE3 — YHUKaJIBHBIM Ipolecc pacTeHuid. TemMHOBas M cBeToBas (pas3bl
dorocunTe3a. 3HaueHue (HOTOCUHTE3a IJIsl JKUBBIX OpraHu3MoB. [IpakTtudeckas
pabota

«DyHKIMOHATIbHASL JAMArHOCTHKAa PACTEHHM MO AaKTUBHOCTH XJIOPOILIACTOBY
UccnenoBarensckas pabora «Ompexnenenue xjopodumuia A u b, onenka
(OTOCHHTETUYECKON aKTUBHOCTU PACTEHUH M (PaKTOPOB, BIUSIOMINX HA HEEH.
@akTopbl pOCTa pacTeHUM: BO3AYX M aspauus. [log3zemMHOE ApIxaHUME paCTEHUN:
COCTaB TOYBEHHOTO BO3/yXa, ra3o00MeH. ['a3000MeH Tmpu OECIIOUBEHHOM
BbIpamuBannn. [Ipaktuueckas padora «Aspanusa, CO2 u O2. Jlpixanue
pacteHuit». IIpaktuueckas padora «JlpIxaHue pacTEHUM: OlIEHKAa UHTEHCUBHOCTH
JIBIXaHUS PACTEHUMH TUIOJIOBY.

UccnenoBarensckue paboTel: «BausiHue croco0a BbIpaliuBaHusa (cocTaBa
MUTATEILHOM CMECH, CXEMbl BHECEHMsS) Ha POCT M PA3BUTHUS PA3TUUHBIX
PaCTEHHI.

6. Kynvmypuwvie pacmenusn. Cospemennwie acnekmul cenexkyuu (20 uacos)
Kak demoBek cranm ucnonbs3oBaTh pacteHuss? CBs3b pa3BUTUS LUBWIA3ALUU
yeJaoBeKa W OJloOMallHWBaHuS  pacteHu.  Jlomectukamusa.  Jluckyccus
«/loMecTukanus, BCe JIM PACTEHUS M KUBOTHBIC, KOTOPBIE KUBYT PSJIOM C
YEJIOBEKOM WM  OJIOMAllIHMBAKOTCA? MOXHO JIM  CUMTAaTh  TapakaHa
OJIOMAIIIHEHHBIM KUBOTHBIM ?

HacnenctBeHHOCTh M M3MEHUYHMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3MeHunBOCTSD. Buner U3MEHYUBOCTb. IIpakTrueckas pabora
«MoaudukarmoHHas U3MEHUYUBOCTh (JIUCThSI, UTOJKH C OJTHOTO J€PEBA)».

I'en — wmaTepuanbHbI HOCHUTENb HACIEICTBEHHOCTH UM HM3MEHUYHUBOCTH.
HyxiienHoBepie KHUCIOTHI. JIOKkanu3anus T€HETUYECKOIrO Marephalia B KIIETKE.
Henenne kinerok. Pemukanus JJHK. OcHoBHast jormMa MoJeKyIsipHONH OMOJIOrUH.
Tpanckpunmus. Tpancnsuus. Myranun. [lpakthueckas pabora «l'eH —
MHCTPYKLMS 10 cOOpKe KJIETKU (Ha Oucepe Ui KOHCTpYKTope)». [IpakTuueckas
pabora «Myranus Ha OyTepOpomae (0001 00BEKT U3 MPEABIAYIeH paboThI, Te
U3MEHEHHE MHCTPYKILIUU NMPUBEJET K U3MEHEHHUIO BHEIITHETO BHJIa 00BEKTA).
Oddext OyTBIIIOUHOTO TOPJBINIKA W TEHETHYECKOe pasHooOpasue. Uto Takoe
reHO0aHk? 3ayeM COXpaHATh TEHETUYECKHe pecypchl pacTeHuit? OCHOBHBIC
CTIIOCOOBI COXpaHEHHSI TEHETUIECKHUX PECYPCOB pacTeHui (ex Situ u in situ).



3nauenune pabor H.M. BaBwmmoBa. 3akon romonorudeckux psiaoB. LleHTpsI
IPOUCXOXKAEHUA KyIbTypHbIX pacteHuil H.W. BaBunosa u [1.M. JKykoBckoro.
[IpakTrueckas pabora 1o rpynmnam «OTKy/1a Ha HallTuX CTOJIAaX
bpykTbl/oBoIIM/31aKKn». OCHOBHBIE METOIBI cenekimu. ['ubpuauzamms. Gopmbi
ot0opa. OCHOBHBIE HAIPABJICHUS CEJEKIHMH: YIYUIIEHHE YpOXKailHOCTH,
YCTOWYUBOCTU K OMOTHYECKUM HabuoTudeckuM dakropam. [Ipakruueckas
pabora «BsipamuBaem ropox. Kak nposectu
CKpEILMBAHUE y TOPOXaA».
Ecte nm xu3Hp B mnpoOupke? bBHOTEXHOJOTHS KYyJIbTYPHBIX PACTEHHIA.
HccnenoBarensckas pabora «BrlpamuBanue pacTeHHil B mpoOupke» (MOXKHO
BOCIIOJIb30BAThCSl PE3YJIBTATAMM IPEABIAYIIUX YKCIIEPUMEHTOB 10 COCTABJICHUIO
NUTATENbHBIX PACTBOPOB JJIs1 PACTEHHM ).
Kak  denoBek  moxer  moauduuupoBaTth  pactenusa?  ['enernyeckoe
penaktupoBaHue. COBpEMEHHBIE MOAXOAbl W JOCTHXKEHUS T€HETUYECKOTO
penaktupoBaHusi pacteHui. IIpakTuueckass pabora «['€HOMHBIE HOMHUIIBI
(MonmenupoBanue padboTsl cucrembl CRISP-Cas).
7. Pacmumenvnas npodykuus. (8 uacos)
Hanzemnrie 1 moa3eMubie opranbl pacteHuid. [lober n BUIOM3MEHEHHBINH MOOET
pacteHuil. CriocoObl pa3MHOKEHHUS paCTEHUH.
[TonsiTue 0 KauecTBe MPOAYKTOB NMUTaHU. [IpoOiIeMbl KOHKYPEHIIMH
OTEYECTBEHHBIX MMPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTABKU U
cpencrsa
coxpaHeHusi TpoAykToB mnuTaHusa. [Ipaktudeckass pabora «IIpemenbHO
nonyctumble koHmeHTpauun (IIAK) u meroasl KOHTpoiss Oe30MacHOCTH
PaCTUTENbHBIX TPOIYKTOB ITUTAHUSI.
Mukpo3sesneHs: ojie3HOCTh U TexHonorus. MccnenoBarenbekas padbora «O1ieHKa
KayecTBa BbIPAILIEHHON MUKPO3€JIeHW» (JIM00 CBOs, TMO0 U3 Mara3uHa).
XUMUYECKUU aHAIN3 MPOIYKLIHM. OcHOBBI CHEKTPOPOTOMETPUH.
[Torenmmomerpus. Xpomarorpadus. Ilpaktuyeckas pabora «MeToAbsl OLIEHKH
KayeCTBa PACTUTENbHOW MPOMYKLHMH: XPAaHEHUWE M COXPAHHOCTb IUTATEIbHBIX
BEIIECTB» (110 JOCTYITHOMY 00OPYAOBAHUIO).
UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeToAOM OOpaTHOTO
TUTPOBAHMS B TUIOAAX HA Pa3HOM CPOKe (CrIoco0e) XpaHEHUs».

9 KIIACC

Monyab «Mosekyasipabie 0CHOBBI cesteknum» 9 kiacc (34 yaca)
1. Monexynapuas 6uonozus. (20 uacos)



OCHOBHBIEC BEXH PA3BUTHsI MOJICKYIISIPHONU OMOJIOTHH.
HyxknennoBsie kucioTel. OCHOBHBIE MPHUHITUIIBI cTpoeHUs. [IpakTuueckas pabora
«Breigenenne JIHK u3 6ananax. [lpaktuueckas padora «Mogaens JJHK-opuramm.
[IpakTuueckass padbora «Ompenenenue kadectsa npemnaparoB JHK ¢ momorisio
CHeKTpOPOTOMETPUN» (ITPU HATUYUU 000PYAOBAHUS).
MartpuuHble CUHTE3BI. Perummkanuss — OCHOBa KJIETOYHOro AeneHus. [IpuHImIbI
permukaruu.  [Ipaktuyeckass pabora «PerumkatuBHas MamuHa  (WMrpa-
nemoHctpauus)». Ilpaktuueckass pabora «IIIP (Momens ammiuduxanus Ha
Oymare)y.
Myranuu. Yto Bei3biBaeT u3MeHeHus B ctpoenun JJHK. [TpuHuuner penapanuu.
Tpanckpunius. [IpakTudeckas padota «Cuiia mpoMoTopay.
I'enernueckuit xoxa. Ilpaktuueckas pabora «PemeHue 3ajady Ha TeHETHUECKUUN
koq» Tpancnsamus. [Ipaktudeckast padbora «DoaguHr OENKOBY.
Opranuzanus reHoma BUPYCOB IIpOTHMBOBHpPYCHBIE CpENCTBA, MEXAHU3MBI HX
JEUCTBUSL.
Opranuzanus reHoma OaxTepuit AHTHOaKTEepUaIbHBIC npenaparhl.
UccnenoBarensckas pabora «PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX
Oakrepuit» OpraHuzamusi TEHOMa J3YKapuoT ['©€HOMHOE penakTHpOBaHHE.
[IpakTuueckas pabora
«Pabora B cOBpeMEHHBIX TeHeTHUecKkuX Oa3zax naHHbIX. [IpoBemenue In silico
aHaJu3a MOCJIEI0BATEIbHOCTEN TEHOBY.

2. Monexynapusie ochogwvl cenemuxu (14 uacos)
IIpenmer reneruxku. KpaTkas uctopuss pa3BUTHS  NPEACTABICHHUS O
HACJIECTBEHHOCTH.
OT rena K Ipu3HaKy: Kak packpacuTh koTa. UTo Takoe npusHak? [IyTs OT rena no
npu3zHaka. Myrauuu. Asenu. ['eTepo3urorsl 1 roMO3UroTsl. JIOMMHAHTHBIE U
peueccuBHble amienu. PoneBas urpa «Amnnenw». MccienoBaTenbCKUil MPOEKT
Myrarensbie (pakTopsbl.
['enbl cTposT opraHu3M. BxitoueHue M BBIKIIOYEHHE OOJIBIIOIO Habopa T'€HOB.
Kax kieTkn moHMMaroT, Kakue reHbl JOKHBI padorath. PoneBas urpa «Cynpba
KJIeTKn». ['eHpl-mepekmtouarenu. [lpakTudeckoe 3amaHue «AJITOPUTMBI JJIS
KJIETOK.
JIUCKpeTHOE HacJeqOBaHWE NPU3HAKOB. 3aKOHbI MeEHIens: OAWH TeH - OJHH
npu3Hak. (CxeMa CKpemuBaHUsA. 3aKOH €AMHOO00pa3usi TUOPHUAOB MEPBOro
nokosienus. [lpaktuueckoe 3amanue «EmnmHOOOpaswe TEpBOrO TMOKOJICHHUS.
3aKOH pacuIeICHUS



IIpU3HaKa BO BTOPOM NOKoJeHuu. lIpakTtnueckoe 3amanue «PacuierieHne BO
BTOPOMIIOKOJIEHUNY. ccnenoBarenbCkuid NpoeKT «3akoubl I'. MeHaens B
3KCIIEPUMEHTEM.
3akoHbl MeHens: HeCKOJIbKO TeHOB - HECKOJBKO MpHU3HAKOB. JIurudpuaHoe
ckpemmBanue. HezaBucumoe pacxoxaenue xpomocoM. [Ipaktuueckoe 3aganue
«Pemetka Ilennera». CuemnyieHHOE HAaclIeIOBaHHUE.
B3aumopelictBue reHoB. AJuienbHOE W HeauienbHoe. [IpakTuyeckoe 3aHsTHE
«B3aumopeicTBHs TEHOB (MOJIETUPOBAHUE CUHTE3a U TPAHCIOPTA MUTMEHTA B
kIeTKy)».Onpenenenue nojua. [lomoBeie xpomocombl. Camilbl U caMku. Biusinue
(haKkTOpOB OKpYyXaromiel cpenbl. XpOMOCOMHOE ompeseneHue nojia. [lomossie
XPOMOCOMBI.
[IpakTuueckoe 3aganue «HacnenoBanue,cuierieHHOE ¢ ojom». [Ipobiaema
JOMOJIHUTEIIBHON X-XPOMOCOMBI y KEHIIWH. TpEeXIBETHBIE KOIIKH.
[IpakTuueckoe 3ananue «HacnenoBanue,cuersieHHOe ¢ mosomy. [IpoGiema
JOTOJTHUTENIBHOW X-XPOMOCOMBI Y KEHIIUH. TpeXIBETHBIE KOIIKH.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

B cgepe epasxcoanckoco eocnumamnus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOM JEATETbHOCTU IIPU BBINOJHEHUH WCCIECAOBAHUII U IPOEKTOB,
CTpEeMJIEHHE KB3aMMOIIOHUMAHUIO ¥ B3aUMOITOMOIIIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTUU KaK K BaKHOM
COCTaBJISIIOIIEHN KYJIbTYpbI, TOPAOCTh 3a BKJIAaJ POCCUHMCKUX M COBETCKHX YUYEHBIX
BpPa3BUTUE MUPOBOIM OMOIOTMYECKON HAYKHU.

B cghepe Oyxoeno-npaecmeennoco 6ocnumanus. TOTOBHOCTb  OLIEHUBATh
MOBECHUE U MOCTYIKHU C MO3UIMA HPABCTBEHHBIX HOPM M HOPM 3KOJOTHMUYECKOU
KYJIbTYpbl;, TMOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOTO AacleKTa AesITeIbHOCTU
YelioBeKa B MEAUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanusi: TOHUMaHHE pOJIM  OUOJIOTMH B
(GbOopMHUPOBAHUY ICTETUIECKOUN KYJIbTYPhl TUYHOCTH.

B cgepe @usuueckoco eocnumanus, opmuposanus Kyibmypbl 300pP06bsi U
IMOYUOHANBLHO20 OJ1a20N0YYUs. OTBETCTBEHHOE OTHOUIEHUE K CBOEMY 370POBBIO
U YCTaHOBKa Ha 3J0pPOBBIA 00pa3 >XKU3HU (30pOBOE MHUTAHHUE, COOJIOJIEHUE
TUTMEHUYECKUX MPABUJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHI U OTJbIXA,
peryispHas ¢uznueckas aKTUBHOCTH); OCO3HAHUE TOCIEACTBUN W HEMPUATHE
BpPEIHBIX MPUBBIYEK (YMOTPEOJICHUE aTKOroJis, HAPKOTUKOB, KYpPEHHE) M HHBIX
¢dop™m Bpena st PU3NIECKOr0 M MCUXUYECKOTO 3/10pPOBbS; COOMIOICHUE TPABUI
0e30MacHOCTH, B TOM YHKCJIE€ HAaBBIKM O€30MacHOr0 MOBEACHUS B MPUPOJHOMN
cpene; chOpPMUPOBAHHOCTH HaBbIKa pediieKkcuu, YIpaBiieHHE COOCTBEHHBIM
AMOIMOHAJIBHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEUICHUM MPAKTUYECKUX
3a/1a4 (B paMKax CeMbH, IIKOJbI, TOPOIa, Kpasi) OMOIOTHIECKON M IKOJIOTHYECKOM
HAIpPaBJIEHHOCTH, UHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO Mpodeccuid, CBSI3aHHBIX
¢ Ouonoruen.

B cgepe sxonocuueckoeo 6ocnumanus:  OpUEHTAlMsT Ha TPUMEHEHUE
OMOJIOTMYECKUX 3HAHWW MpPU PEUIEHUHU 3aJad B 00JIACTU OKpY)Karolled cpeabl;
OCO3HAHHMEIKOJIOTHIECKUX MPOOJIEM U IMyTeH UX PEIICHUS; TOTOBHOCTD K YYaCTHIO
B IIPAKTUYECKONACATEIIBHOCTH HKOJIOTMUECKON HAPaBIEHHOCTH.

B cepepe nonumanus yemmocmu HayuHo20 NO3HAHUA! OPUEHTAIMs Ha
COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX OMOJIOTMYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBS35X 4YEJIOBEKa C NPUPOJAHOW M COLUHUATBHOU
Cpelloii; MOHMMaHWE POJU OHMOJIOTHYECKON Hayku B (HOPMHPOBAHUU HAYYHOTO



MUPOBO33PEHUS;  pa3BUTHE HAy4YHOW  JIOOO3HATEIBHOCTH, HHTEpeca K
OMOJIOTMYECKON HayKe, HABBIKOB MCCIIEI0BATEIbCKON JEATENbHOCTH.

B cgepe aoanmayuu k usmenArOWUMCA YCI0BUAM COYUATLHOU U NPUPOOHOU
cpeovl. aJeKBaTHas OLIEHKa M3MEHSIOIIUXCSA YCIOBUN; MPUHATUE pELICHUs
(MHAMBUYyaIbHOE, B TPYIINE) B U3MEHSIOMINXCS YCIOBHUIX HA OCHOBAaHWU aHAIIN3a
Ounonorndyeckor mHMOpPMAIUK; TUTAHUPOBAHKUE NEUCTBUI B HOBOW CHUTyallud Ha
OCHOBAHUHU 3HAHUM OMOTOTHUUECKUX 3aKOHOMEPHOCTEH.

METAIIPEJMETHBIE PE3YJIbTATDI

B cgepe oseradenus  yumusepcanvnviMu  yueOHbIMU — NO3HABAMEIbHLIMU
oelncmeuImu.
ba3oBEIe nornyeckne JeNCTBU:

e BBISBISITh U XapaKTEPU30BATH CYIIECTBEHHbIE TPU3HAKH
OMOJIOTMYECKUX OOBEKTOB (SIBJICHUH);

e YCTaHABJIWBATH CYIIECTBEHHBIN MPU3HAK KJIaCCUPUKAIAN
OMOJIOTMYECKUX 00BEKTOB (SIBJICHUM, MTPOIIECCOB), OCHOBAHUS JJIsI
00001IeHNs U CPABHEHHUS, KPUTEPUU ITPOBOJUMOIO aHAJIM3a;

e C y4€TOM IPENsIOKEeHHONW OMOIOrMYECKON 3a/1a4 BBISBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEYUS B paCCMaTPUBAEMbIX (paKTax U
HAOJIIOICHUSIX ; IPEJIaraTh KPUTEPUU JJI BBISBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

e BBIABIATH AeUIUTH HHDOPMAIUH, TAHHBIX, HEOOXOUMBIX IS
PELICHUSTIOCTABICHHON 3a/1a4K;

e BBIBIIATh IPUUMHHO-CIIEACTBEHHBIE CBS3H MPU U3YUEHUU
OMOJIOrMYECKUX SIBJIEHUN U MPOLIECCOB; JI€NaTh BHIBOJBI C
UCIIOJIb30BAaHUEM JENYKTHUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHHH,
YMO3aKJIIOUE€HUH TI0 aHAJIOTUH, (POPMYIIUPOBATH TUIIOTE3HI O
B3aUMOCBSI3SIX;

e CaMOCTOSITEIIBHO BEIOMPATH CIIOCO0 pelIeHus yueOHOl OMOoIOrnuecKou
3a/lauu (CpaBHUBATh HECKOJILKO BAPUAHTOB pPEIICHUS, BEIOUPATh
HauOosiee MOAXOMSIINN ¢ YUETOM CaMOCTOSATENIBHO BBIJICTICHHBIX
KPUTEPUEB).

ba3zoBbie HccaeaoBaTeNbCKue ACUCTBUS:

e HCIIOJIB30BaTh BOIIPOCHI KaK HCCJ’I@I[OB&TGJII)CKI/Iﬁ HHCTPYMCHT
ITIO3HAHMA,



(bopMyIHpOBaTH BOMPOCHI, (DUKCUPYIOIIHE PA3PhIB MEXAY PEATHHBIM U
KEJaTeIbHBIM COCTOSTHUEM CUTYaIluH, O0BEKTa, U CAMOCTOSTEIILHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE;

dhopMuUpOBaTh TUIIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXIEHUM,
apTyMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

IIPOBOJIMTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HaOJII0ICHHE,
HECJIOKHBIMOMOIOrMYECKUM SKCIIEPUMEHT, HEOOJIBIITIOE UCCIIEOBAHNE
110 YCTAHOBJICHUIO OCOOCHHOCTEH OMOIOrnIeckoro o0sekTa (mpoiecca)
W3y4YeHUsI,

MPUYUHHO-CJICICTBEHHBIX CBS3EH M 3aBUCUMOCTEH OMOIOTUYECKIX
00BEKTOB MEXKYy COOOM;

OILICHUBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTH MH(OPMAIIHIO,
MOJTYYCHHYIO B XO7I€ HAOTIOICHUS U DKCTIEPUMEHTA;

CaMOCTOSTEIBLHO (hOPMYIMPOBATH 0OOOIIEHHUS U BBIBOJIBI 110
pe3yIbTaTaMIIPOBEIEHHOTO HAOIIOACHMSI, SKCIIEPUMEHTA, BIIAJIETh
HHCTPYMEHTaMH OIICHKH JIOCTOBEPHOCTH IMOJTYyUYCHHBIX BBIBOJIOB U
00001IeHNIT;

IIPOTrHO3UPOBATH BO3MOXKHOE JTaJIbHEHIIIEE Pa3BUTHE OMOIOTHUECKUX
MIPOIIECCOB MUX ITOCJICICTBHS B aHAJIOTMYHBIX MJIH CXOTHBIX CUTYyaIUsX,
a TaKXKe BBIIBUTATH MPEATIONOKEHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHUSIX U KOHTEKCTax.

Pabota ¢ nadopmanuen:

NPUMEHATDH Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIIPOCHI IIPH ITOUCKE
1 0TOOpe Ouosornueckoil UHPOpPMaLUY WU JAHHBIX U3 UCTOUHUKOB C
y4E€TOM TIPEIOKEHHON YIeOHOM OMOTOTHIECKON 3a1a4H;

BbIOMpATh, AaHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
OMOJIOrMYECKYI0 MH(DOPMALUIO Pa3IMYHBIX BUAOB U POpM
IpECTaBICHHUS;

HaXOAWUTh CXOJHbIE apTyMEHTHI (ITOATBEPIKIAOIIUE WU
OIPOBEPraoIlNe OAHY UTY K€ UIECI0, BEPCUIO) B Pa3IUUHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

CaMOCTOSITEIBLHO BEIOMPATH ONTHUMANIBHYIO (DOpMY IIPEICTaBICHUS
MH(pOpMaIIMU HWILTIOCTPUPOBATH PEIIaeMble 3aJa4H HECIOKHBIMU
cXeMaMH, JuarpaMmMaMu, HHOUTpaUKON U X KOMOMHALIUSAMU;
OLIEHUBATh HaAEKHOCTh OMOJIOTHYECKOM HH(OPMALIUU IO KPUTEPHSIM,
IpEJI0KEHHBIM YUUTENEM WIN C(HOPMYIHPOBAHHBIM CaMOCTOSITENBHO;
3alIOMHHATH U CHCTEMAaTU3UPOBATh OMOJIOTHUECKYI0 HH(OPMAIIHIO.



B cpepe osradenus yumusepcanvuvimu yueOHviMU KOMMYHUKAMUGSHLIMU
oelcmeusamu
OOuienue:

e BOCHPHHUMATH U (DOPMYJIMPOBATH CYXKJICHUS, BBIPAKATh IMOIIMH B
MIPOIIECCEBBITOTHEHUS MPAKTUICCKUX B TA0OPATOPHBIX PadoT;

e BBIpAXATh ceOs (CBOIO TOUKY 3PEHHUS) B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

e pacmo3HaBaTh HeBEpOAJIbHBIC CPEACTBA OOIICHHUS, TOHUMATh 3HAUCHUE
COIMANTLHBIX 3HAKOB, 3HATHh M PACIIO3HABATH MPEIMTOCHIIKH
KOH(IMKTHBIX CUTYaIlUi U CMSITYaTh KOH(MIUKTHI, BECTH MIEPETOBOPHI;

e TOHUMATh HAMEPEHUS APYTUX, MPOSIBIATH YBAKUTEIHLHOE OTHOIIIEHUE K
co0eceTHUKY U B KOppPEKTHOU popme hopMyIrpoBaTh CBOU
BO3PaKCHMUS;

e B XOJI¢ IUAJIOTa W/WIHN TUCKYCCUH 3aaBaTh BOMPOCHI MO CYIIECTBY
00CyX)1aeMOMOUOIOTHYeCKON TEMBI U BHICKA3bIBATh UCH, HAIlEJICHHBIE
Ha peleHrne OMOJIOTHYECKON 3a1a9d 1 TIOIICPIKaHHE
0J1aroKenaTeIbHOCTH OOIIEHNS,

e COMNOCTABJISITH CBOM CYXACHUS C CYKICHUSIMH JIPYTUX YIACTHUKOB
uanora, OOHapyXKUBATh Pa3IUYMs M CXOJICTBO MO3UIIHIA,

e IyOJMYHO MPEJCTABIATH PE3YJIBTATHI BHIITOJIHEHHOT'O OMOJIOTHYECKOTO
OTbITa (IKCTIEPUMEHTA, UCCIICOBAHUS, TIPOCKTA);

e CAaMOCTOSTENIHHO BBIOMpATh (hOpMaT BRICTYIUICHHS ¢ YUETOM 3a/1a4
MPE3EHTAIM HOCOOEHHOCTEH ayIUTOPHUHU U B COOTBETCTBUHU C HUM
COCTaBJISATh YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCIIOJIb30BaHUEM
WJUTFOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHAS JI€ATCABHOCTD (COTPYAHHYECTBO):

e TOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMAHIHON U
WHAUBUYaJIbHON paOOThI IPU PEIIEHUH KOHKPETHON OMOJIOrnYeCcKOon
po0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD PUMEHEHHUS TPYIIOBBIX
dbopM B3aUMOICHCTBUS IPU PELICHUHU TOCTABICHHON y4eOHOH 3a1a4H;

e IPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH
JENCTBUA MOe€ JOCTUKEHUIO: PACIIPEALIATh POJIU, TOTOBAPUBATHCA,
00CyXJ1aTh MPOLIECC U PE3YIbTAT COBMECTHOW PabOTHI;

e yMeTh 0000111aTh MHEHUS] HECKOJIBKUX JIFOCH, MPOSIBISATH TOTOBHOCTh
PYKOBOJHTD, BHITIOIHSITH MMOPYICHUS, TOTIHNHITHCS;

e IUIAHUPOBATh OPTraHU3ALMIO COBMECTHOU pabOThI, OMpPEEsITh CBOIO
poJib (C y4€TOM IPENOYTeHUI 1 BO3MOXKHOCTEH BCEX YUaCTHUKOB
B3aMMOJICHCTBUS ), paCIPEACIISAThH 3a/1a4l MKy WICHAMU KOMaH/bI,



y4acTBOBATh B TPYMNIOBBIX (hopMax paboThI (00Cyx aeHMs, 0OMEH
MHEHUSMH, MO3TOBBI€ IITYPMbI U UHbIE);

BBITMOJIHSTH CBOIO YaCTh pa0OThI, IOCTUraTh KAYECTBEHHOT'O pe3yJIbTaTa
10 CBOEMYHANPABICHUIO U KOOPJIUHUPOBATH CBOU JIEUCTBUS C APYTUMU
YIEHAMU KOMAaHJIbL;

OLIEHUBATh KaY€CTBO CBOET0 BKJIaJa B OOIIUN NPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIBLHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS;
CPaBHUBATh PE3YJIbTAThl C UCXOAHOM 3aja4ell ¥ BKJIAJl KaXKI0T0 YiIeHa
KOMAaH/Ibl BIOCTHKEHHUE PE3YJIbTATOB, Pa3eisaTh chepy
OTBETCTBEHHOCTH M IIPOSIBIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA
repe rpymniomu;

OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCUCTBUM,
KOTOpas obecrieunBaeT c()OPMUPOBAHHOCTD COITUANIBHBIX HABBIKOB U
AOMOLIMOHAIILHOI'O UHTEJIJIEKTA IIKOJIbHUKOB.

B cghepe osnaoenus ynusepcanvrvimu yueonvimu pe2yasimueHbiMu OeUCmeusmMu:

CaMOODFaHI/ISaHI/IH .

BBISIBIISITH MTPOOJIEMBI JIJIS1 PEIICHUS B )KU3HEHHBIX U yUEOHBIX
CUTYaIIUSX, UCTIOJIb3Ys OMOIOTUYECKUE 3HAHMS,

OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0aX IPHHITHS PEIICHHHA
(MHIUBUYATHHOC, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATH aJITOPUTM PEIICHUS 3a1a9u (MU €TO
4acTh), BBIOUPATh CIIOCO0 pereHust yueOHO OMOTOTHYECKOM 3a/1a4uu C
Y4ETOM UMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BApUAHTHI PEIICHMUIA,

COCTaBIIATH IUIAH ACHCTBUH (TUIaH peann3ald HAMEYEHHOT O alrOpuT™Ma
peIIeHHs ), KOPPEKTUPOBATH MPE/I0KEHHBIN AITOPUTM C YIETOM
MOJTYYEHUS] HOBBIX OMOJOTMYECKUX 3HAHUN 00 U3ydyaeMoM
OHOJIOTrHYECKOM O0BEKTE;

JIeNaTh BHIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb (pedekcus):

BJIAJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIUU U pe(IIeKCHH;
JaBaTh JIEKBATHYIO OIIEHKY CUTYAIlMH U MIpesiaraTh TuiaH eé
WU3MEHEHMUS;

YUYUTBHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOT'YT
BO3HUKHYTbH NMPUPEHICHUN Y4eOHOM OUOIOrMYeCcKOM 3a1auu,
aJanTHPOBATh PEIICHUE K MEHSAIOIHUMCS 00CTOATENbCTBAM;



JPYTHX;

OOBSICHATH MPUYNHBI JOCTIKECHUS (HEJOCTHKECHUS ) PE3YIIHTATOB
JeSTeIbHOCTHU, J1aBaTh OIIEHKY NMPUOOPETEHHOMY OIBITY, YMETh
HaXOJIUTh MO3UTUBHOE BIPOU3OLIEAIIEH CUTYAIIUH;

BHOCHUTH KOPPEKTHUBHI B JICSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MEHUBIIHXCS CUTYAINI, YCTAHOBJICHHBIX OMIMOOK, BOZHUKIITUX
TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa 1IN U YCIOBUSM.
OMOIMOHAJILHBIN HHTEIIJICKT:

pa3iindaTtb, Ha3bIBATh W YIIPABJIATDH COOCTBEHHBIMH OMOIIMSAMHN U
OMOIMAMH

BBISIBJISITh M aHAJIM3UPOBATH IPUYMHBI IMOLIMI;

CTaBUTh €051 HA MECTO JIPYroro 4ea0BeKa, IOHUMAaTh MOTUBBI U
HaMEpEHUAIPYyroro;

PEryIupoBaTh CIIOCOO BBIPAKEHUS SMOLUH.

[Tpunsatue ceds u Apyrux;

OCO3HAHHO OTHOCUTBCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO;
IIPU3HABATH CBOE NPABO HA OIIMOKY U TAKOE K€ MPABO APYTOro;
OTKPBITOCTh C€0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT;
OBJIJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PEryISATUBHBIX
NeNCTBUM, KOoTOpasobecneunBaeT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK JINYHOCTH (BHYTPEHHSAMO3ULMS JIMYHOCTH), U KU3HEHHBIX
HABBIKOB JIMYHOCTH (yNpaBiieHus cO00M, CaMOAUCIUILIMHBI,
YCTOMYMBOTO MOBEJICHHUS ).

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHble pe3yibTaTbhl OCBOCHHUA mporpamMmbl B mo3HaBaTenbHOM

(MHTEJUIEKTyaJIbHOW) cdepe:

* - HpI/IO6p€T€HI/IG OIIbITa UCITIOJIb30BaHUA MCTOJ0B OMOJIOrNYECKOM HAYKH C

LCJIBIO NU3YUYCHUA OMOJIOTMYECKHUX 06’beKTOB, SIBJICHUH U IMpOnICCCOB:

Ha6JIIO,Z[eHI/Ie, OIINCAaHUC, IIPOBCACHNUC HCCIIOKHBIX OMOJOrHYECKHX OIBITOB U

OKCIICPUMCEHTOB, B TOM YHCJIC C UCITOJIB30BAHUEM aHAJIOI'OBLIX U HI/I(I)I)OBBIX

OHMOJIOrM4YECKUX MPUOOPOB U HHCTPYMEHTOB;

e - dopMHpPOBAHKE YMEHUSI HHTEIPUPOBATH OMOJIOTHYECKUE 3HAHUS CO

3HAHUAMM U3 APYTUX y4eOHBIX MPeAMETOB ((PU3KUKHU, XUMUU, Teorpaduu,

UCTOpHUH, OOIIIECTBO3HAHUS U T. 11.);



- opmMupoBaHUEe YMEHHUI pelIaTh Y4eOHbBIC 33]1a4U OMOJIOTHYECKOTO

CoJlep KaHMs, BBISBIISATH IPUUYUHHO-CIICICTBEHHBIC CBSI3U, TPOBOUTH
KaueCTBEHHbIE U KOJIMUYECTBEHHBIEC PACUETHI, JIeJaTh BHIBOJIbI HA OCHOBAaHUU
TIOJTY9YCHHBIX PE3yJIbTATOB,;

- (opmupoBaHUEe YMEHHUS IIAHUPOBATH y4eOHOE UCCIEAOBAHUE HITH
IPOEKTHYIO paboTy C y4€TOM MOCTABJICHHON LENH: (OPMYITUPOBATH
npo0OJieMy, TUIOTE3y ¥ CTaBUTh3aa4l UCCIICOBAHUS, BEIOMPATH aIeKBAaTHO
MOCTABJICHHOM 1€ METO/IbI, IeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHMUS
WA TIPOEKTHOM IeITeIIbHOCTH;

- popMHpOBaHUE UHTEPECA K YIIyOJICHUIO OMOJIOTHIECKUX 3HAHHUM
(mpeanpodusibHas MOATOTOBKA U Mpo(ecCuoHalIbHas OpUEHTAIHs) U BBIOOpY
Ononoruukak mpo(rILHOTO MPEAMETa Ha CTYNIEHU CPETHETO IMOTHOTO
oOpazoBaHnus s OyayiiennpodeccnoHanbHON AeITeIbHOCTH, B 00JaCTH
OWOIOTUY, MEAUITMHBI, SKOJIOTHUH,IICUXOJIOTHH, BETEPUHAPHUH, CETTHCKOTO
XO35IMCTBA;

- BJIaJICHUE HaBbIKaMU paboThI ¢ HH(pOpMaIUEH eCTECTBEHHO-HAYYHOT O
coziep KaHus, TPEICTABIICHHOM B pa3HOU GopMe (B BUIE TEKCTA, TAOIMIHBIX
JTAHHBIX, CXeM, TPaHUKOB, JUArPAMM, MOCIICH, N300PKCHHH ), KPUTHUYECKOTO
aHanu3a UH(OpPMAIIUU U OLIEHKHU €€ JJOCTOBEPHOCTH;

- YMEHHUE UHTErpUPOBaATh OMOJIOTHYECKUE 3HAHUS CO 3HAHUSAMU APYTHUX
y4eOHBIX MPEAMETOB; UHTEPEC K YIIYOJICHUIO OMOJIOTHYECKUX 3HAHUN U
BBIOOPY OMoOSIOTHH Kak MpouIHLHOTO MpeaMeTa Ha YPOBHE CPETHETO OOIIEro
oOpazoBaHus 1 Oyayien npodecCuoHaIbHOM AeSITeIbHOCTH B 001aCTH
OWMoI0TUY, MEAUITMHBI, SKOJIOTHH, BETEPUHAPHH, CETLCKOTO XO35CTBA,
MUIIEBON MPOMBIIIIIEHHOCTH, TICUXOJIOTMH, HCKYCCTBA, CIIOPTA - UMETh YETKHE
MIPEJICTABIICHUS O MATEPHATTMCTUICCKON CYIITHOCTH TEHOMOB YKHBBIX
OpPraHU3MOB U PETYIISIINIO UX PAOOTHI;

- 3HAaHUE OCHOBHBIX (PAKTOPOB OKPY>KAIOIIEH Cpefibl, BIUSIOMINUX HA pa3BUTHE
U CYII[ECTBOBAHHE KUBBIX OPTaHU3MOB, aJIallTallii K (PaKTOpaM OKpY KaroIIeH
Cpelibl;

- 3HAHUE OCHOBHBIX MOAX0J0B OMOTEXHOJIOTHH, UCTIOJIb30BAHMUS €€
JOCTHXKEHUI B COBPEMEHHOM JKM3HU YeJIOBEKa, OCOOCHHOCTH MCIIOIb30BaHUS
YKUBBIX OPTaHU3MOB JIJIsI TPOU3BOACTBEHHBIX HYXK/I YCIIOBEKA;

- 3HAaHUE OCHOBHBIX MOJXOJI0B CENIEKIINN U OUOTEXHOJIOTUU KYIbTYPHBIX
pacTeHul, XxapakTepu30BaTh TeHETUUECKH MOIU(DUIIMPOBAHHbBIE PACTCHHUS,
OTIepUPOBATh MOHIATUAMU, THOPUAN3AIINSA, OTAAJICHHAS THOPHUIA3AIIHS,



UCKYCCTBEHHBIN 0TOOD, reTepo3uc, TpaHchopmalius, MyTareHes,
T€HETUYECKOE PEAaKTUPOBAHHUE;

e - 3HaHHWE OCHOBHBIX 3a00JICBaHMI YETIOBEKA, MEXaHU3MOB UX PA3BUTHUSA,
croco0ax uX AUArHOCTUKU U JICUCHUS;

e - (opMHpPOBAHNE YMEHUS UCIOJIB30BATh TOHATHIHBIN armapaT u
CUMBOJIMYECKUH S3bIK TEHETUKH, TPAMOTHOE TTPUMEHEHNE HAyYHBIX TEPMUHOB,
MOHSTUM, TEOPUH, 3aKOHOB /ISl 00BSICHEHUS HAOII01aeMbIX OMOJIOTUUECKUX
00BEKTOB, SIBJICHUI U MPOLIECCOB, O3BOJISIONINX 3aT0KUTh PYHIAMEHT
HAyYHOT'O MHUPOBO33PEHUSI.

B 1ieHHOCTHO-OpUEHTallMOHHOM cdepe:

e - 3HaHWE, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOIOTUN MOJICKYIISIPHON
OMOJIOrMH TTO3BOJISIET YCIICIIHO PeliaTh TakKue 31000/ THEBHBIE TPOOJIEMBI,
KaK OXpaHa OKpPYXKarolIel cpe/ibl, COXpaHEHUE 3I0POBbS YEIOBEKA,
KOHTPOJIb U BOCCTAHOBJIEHHE SKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM KouanyectBo OcHoBHOE OcHOBHBIE BUIbI (undposbie)
n/n NMPOrpamMMmblI 4acoB cojlepKaHue AeATEeIbHOCTH o0pa3oBaTejbHbIE
pecypchbl
CaoiicTBa u
CTPOEHHE KUBBIX
OpraHU3MOB
(cTpoeHue KIIETKH).
Bun, ocobs —
OpTraHH3M Kak
eINHasl cucTeMa. HccnenoBaTenbckue
Apanranuu pabotsl «Bce i
(mpucnocobeHus ). (cuHUIBL, O€TKH, OEpe3bI
[TonsTtue Y T.J.) OJIMHAKOBBIC?
romMeocTasa )xuBoro | DoTokBecT».
MB&I riccneryeM )KUBbIE OOBEKTHI 6

OopraHusma.
CrniocoOsI ero
MOI/IePIKaHUS.
OrpaHndeHus
Mop(dororuuecKux
u

(hU3HOTOTHYECKUX
aganrtauui. [Touemy
OpraHu3MBbI HE
CTaHOBSTCS
OECKOHEUHO

[IpakTrueckas pabora
«CocraBisieM KHUTY
PEKOPIOB pacTeHUM U
KUBOTHBIX HAIIETO
Kpash».




OOIBIINMU,

Bimsinue okpy»karonien cpebl Ha
YKUBBIE OPraHU3MBbI

12

MaJICHbKUMH,
BCESTHBIM.

®akTopsl [IpakTryeckoe 3aHsTHE
OKpY KaroIIen «IIBeT u TerIo» (KyOUKH
Cpelibl JIbJ1a B3BECUTh, TTOJIOKHUTH
(abuotuueckue, B yamku [letpu Ha
OuoTHYECKHE, pa3HOLBETHYIO Oymary,
aHTPOIIOTEHHBIE). yepe3 30 MUHYT B3BECUTh
[Tpumepsr 3aHOBO — KTO OBICTpEe
a0MOTUYECKHUX pactasun). [IpakTuyeckoe
(hakTopoB, 3ansTHE «UTO
OKa3bIBAOLINX pacTBOpsETCs B BOE»

OCHOBHOE BIIMSIHHE
Ha
JKU3HEIESITEIbHOCTD
JKHABBIX
OpPTaHU3MOB:
TEeMIlepaTypa, CBET,
BJIQ)KHOCTb.
OCHOBHBIE
3aKOHOMEPHOCTH
IIPUCTIOCOOTICHUS
KHUBBIX OPTaHU3MOB
K a0MOTHYECKUM
(dakropam.
[Ipucnocobnenus k
OCHOBHBIM
a0MOTHYECKUM
(hakTopam:

(axcnepuMenT «Kuakuit
nom»). [Ipaktuueckoe
3ansaTue «Iudpdy3us
BELIECTB B BOJIE
(pacTBOpHI)», «/IBHKEHNE
PacTBOPOB IO I[BETKY.
[IpakTueckoe 3aHsTHE
«Jlen nnaBaer B BoziE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHyeckoe 3aHATHE
«Jlen nmpu 3amMep3aHuu
paciumpsieTcs»
(pa3pylieHue KaMHs
(mouBoOOpa3zoBaHue),
3aMep3aHue KIETOK).
[IpakTueckoe 3aHsTHE




TeMIeparypa,
BJIa)KHOCTBh U CBET

«IIly6ay» (kyOuku ibpaa
3aBEPHYTH B pa3HbIN
MaTepua, B3BECUTh).
[IpakTHdeckoe 3aHsTHE
«[TurmeHTH» (MOXKHO
pa3aenuTh Ha BaTMaHe
KpacHUTENH U3
¢bomactepoB.
[IpakTHdeckoe 3aHsTHE
«Kax >kMBOTHBIE T1aBaIOT
B BoJie» (DKCIIEpUMEHT C
MUTIETKOMN).
HccnenoBarensckue
paboTel «BnusiHIE cBeTa
(Temna, BIaKHOCTH,
COCTaBa MOYBHI) HA
pacTeHHs B
€CTECTBEHHBIX WJIH
HCKYCCTBEHHBIX
yCIOBHSIX» (Ha
JIOCTYITHOM MaTepHae).

B3aumonencTBusa )KUBBIX
OpraHu3MoOB

buornueckue
(bakTopsl.
3aKOHOMEPHOCTH
pa3BUTHUSA
MEKBHIOBBIX

B3aUMOOTHOIIIEHWIA.

Kospomtonus
(XUIIHUK-KEPTBA;
MapasuT-X0351H)

HccnenoBarenbekas
pabora «Habmronenus 3a
B3aMMOOTHOIICHUSIMH
KHUBOTHBIX IIPU
OOBIBAHUHY ITUIIHU
(KOpMYILIKH JUIsl ITHUL,
JUTSI TOPOJICKHX WU
CEJIbCKUX KUBOTHBIX).
Be06- xamepb».




OBOIIOIUS
cTpaTerui
JIOOBIBAHMS TTUIITH.
ConuanbHOCTb.
Bubi- BceneHIIbL.
[lepeuenn
pacTeHui-
BpeauTeNei.

UccnenoBarennckas
pabota
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
Hallleil MECTHOCTI

UesoBek B )KU3HU pACTEHUN U
SKUBOTHEIX ?

AHTpOnOreHHbIE
(daxropsl. [IpaBna
JH, YTO
MIEPBOOBITHEIC
JIFOIN SKUJTH B
TapMOHUH C
MPUPOIO.
OnomaniHuBaHuE U
MpUpyYeHUE
KUBOTHBIX U
pacteHuil. 3auem
criacaTh
BBIMHPAIOIIUE
BU/IBI, KaK 3TO
JienaTh.
KynbTypHble
pacTeHus U Ux
JTUKHE TIPEIKH.
[Touemy BaxxHO HX
COXPaHATD.
PaznooOpasue
KYJIbTYPHBIX

[IpakTruueckas pabora
«Pa3noo0Opa3zue
KYJIbTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
HccnenoBaTenbckast
pabota «Bnusaue
aHTPOITOTEHHBIX
(haKkTOpOB Ha pa3BUTHE
pacTeHui B
ropo/Jie/HaceJIeHHOM
ITYHKTE.
DKCKypcusi/mpakTHIecKast
pabota «OOIIT B Baiem
peruoHe — yHuKajibHbIe
OO0BEKTHI IPUPOABDY.




pacTeHui u ux
3HA4YCHHE B )KU3HU
yenoseka. KpacHas
KHUTa Balllei
tepputopun. Oco6o
OXpaHseMbIe
TEPPUTOPUH,
3all0BETHUKHU
Poccun u mupa.

OKOJIOTMYECKUE HUIIIN

buocdepa — onna
W3 BaKHEUIINX
00o0J109eK 3eMITH.
Yro Takoe
«OKOJIOTHYECKHE
HUIIN» ¥ KaK OHU
dbopmupyrorcs?
dopMupoBaHue
3HaHUM 1O
Ouopa3zHo0Opa3uto
YKU3HEHHBIX (HOpPM,
MTOBEICHUCCKHIX
MPHUCTIOCOOTICHUH,
Moau(HUKAITMOHHAS
W3MEHUYUBOCTH (Ha
0a30BOM ypOBHE).
PacturenbHbie
co00IIeCcTBa U UX
Tunbl. PazButue u
CMEHBI
PacCTUTENBHBIX

Uccnenosarennckue
paboThl «IKOIOTHUECKHE
HUILU BOKPYT TEOS —
onucanue GakTopoB
OKpY>KaloIleu cpeab».
UccnenoBarennckue
paboThI
«®DeHO0JI0TNYECKUE
HaOJIIOICHUSY.




COOOIIIECTB.

OBILIEE KOJIMYECTBO YACOB 11O
ITPOT'PAMME
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7 KIIACC

DJIeKTPOHHbBIE
HanmenoBanue pa3enoB 1 KoanuyecrBo OcHoBHBIC BUIbI (uudgposbie)
Ne n/m OcHoBHoOe coaepkaHue
TeM NPOrpaMMbl 4acoB AesATeIbHOCTH o0pa3oBaTe/bHbIe
pecypchbl
1.Yro-takoe
PacTEHHEBOJICTBO:
OCHOBHBIE (DaKTOPBI
BBIpAILMBaHUsI PACTEHUI.
Tewma 1. Baeierie 5 2.WcTtopus pa3BUTUA ) [IpakTnueckas
2 arpOXMMHUYECKUX 3HAHUH pabora «bouka
PACTEHHEROACTRO (pabotsr M.B. JInbuxay.
Jlomonocosa, 0. JIubuxa,
byccenro, B.B. Jloky4aesa,
K.A. Tumnpssesa, I1.A.
Kocrtoiuera, J1.H.
[IpaBuiia nocTraHOBKH Hccnenosatenbckast
arpo3KCIEPUMEHTOB. pabota «PaxkTopsl,
ITocTanoBka BJIMAIOIIME Ha
HKCIIEPUMEHTOB C [IpOpacTaHue CeMsH
pactenusimu. Beibop Temsbl, (pocT IPOPOCTKOB).
Tema 2. ArporexHUUYECKU 5 COCTAaBJICHUE TUIIOTE3BI, [IpakTueckas
DKCIEPUMEHT LIEJIN U 3a]a4 pabota «C6op
9KCIEPUMEHTA IO YCTQHOBKH IS
BBIpALMBaHUIO PACTEHUH B BbIpaLBaHUs
KOHTPOJIUPYEMOM CpeJie. pacTeHui B
KoHnTponu, nosropHOCTH, KOHTPOJIMPYEMBIX

MMPOBCACHUC SKCIICPUMCHTA.

YCIIOBUAX».




Tema 3. Poinb XUMHUECKUX

9JICMCHTOB B ITMTaAaHHUH paCTeHI/Iﬁ

20

IInanupoBanue
skcriepuMenTa. OleHka
pE3yNbTaTOB
sKcriepuMenTa. OCBOEHHE
TEXHOJIOTHH
KPYTJIOTOAUIHOTO
BBIpAIIUBAHUS CATaTOB U
MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX
YCIIOBUSIX.2JIEMEHTOB
IIUTaHUs PACTECHUN.
PactuTtenbHas quarHocThka
U METOJIbI UACHTH(PUKAIIUU
HEIIOCTATKa/M30BITKA
AJIEMEHTOB TTUTAHUSI.

Bopa. Pacteop. BeiTskka.
AHNOHBI, KATUOHBI,
3JEKTPONPOBOAHOCTL ¥ pH
pactBopa. Posb
XUMHUYECKHX 3JIEMEHTOB B
[IUTAHUU PACTEHUMN.
[losydyeHune nuTaTeabHBIX
BELIECTB PACTCHUSAMU.

Y no0penus: opraHnuecKue,
MUHEPAJIbHBIE,
MHUKPOOHOJIOTUIECKHE.
Tumel nUTaHUs paCTEHU.
Bosznymnoe u
MHUHEpajIbHOE (KOPHEBOE)

[IpakTnueckas
pabota «Cxembl
IIUTATEJIbHBIX
pactBopoB. Pacuer
1103 yIOOpeHMI 715t
MIUTATENIbHBIX
pacTBOPOBY.
IIpakTueckas
pabora «IIpaBmia
CMEIINBAHUS
yoOpeHuii»
IIpakTueckas
pabota «Ilutanue
pacTeHui:




MIUTAHUE PACTEHUM.
TpaHcnopT mUTaTEIBHBIX
BEILECTB PACTECHUN:
BOCXOJSILNN U
HUCXOIIIINHA TOK.
Baxneiinine kajanitHbIe,
dbocdopHbIC U a30THBIE
ynoOpeHusi, IX CBOMCTBA.
[IpocThle U ClIOXKHBIE
ynoopenus. Poct u
pa3BUTHE PACTEHUIA: ITAIBI
OHTOTEeHEe3a, (PaKTOpPHI,
BIIUSIIOIINE HA POCT
pacTeHui: CBET, I'yCTOTa
M0CaJI0K, MUTaHUE,
cybcrpart. OcobeHHOCTH
MIUTaHUS PACTEHUI a30TOM.
A3OT U ero 3HaueHHUE B
JKA3HU pacTeHuil. DopMbl
a30Ta U UX MpeBpalleHue B
noyse. MlcTouHuku
docdopa 1 pacTeHUs.
3HaueHue
dochopcoaepkamumux
coeMHEeHu! B KieTke. Poib
MaKpOIPTUYECKUX
coequHeHu# Gocdopa B
HHEPreTUYECKOM OOMEHE.
BnusHue kanus Ha
(bu3nYecKrue CBONCTBA

TEXHOJIOTHS
MIPUTOTOBJICHUS
MUATATEIbHBIX
pacTBOPOB 1St
Pa3HBIX KYJIBTYpP».
[TpakTnueckas
pabota
«MOHHUTOPUHT
MHUHEPAJIBHOTO
MATAHUS PACTEHUI».
[IpakTnueckas
paborta
«PacturenbHas
JUArHOCTHUKA.
HccnenoBaTenbckas
pabota «Ornenka
COCTOSIHUS
KOMHATHBIX
pacTeHui, pacTeHHUI
Ha IIKOJIBHOU
TEPPUTOPUH,
YCTaHOBKA NMPUYUH
MaTOJIOTMYECKUX
COCTOSIHUH (TIpH
HaJTUYIHH )».
UccnenoBarennckas
paborta «Onenka
BIIMSIHUSI PA3JIMYHBIX
3JIEMEHTOB Ha
COCTOSIHHE pacTCHUM




MPOTOIJIA3MBbI, Ha
(dbepMeHTHI
YIJIEBOAOPOAHOTO OOMEHa,
cuHTe3 6enkoB u 1p. Ponb
Kaus B IOJJepKaHUU
HOHHOTO OajlaHca B TKaHAX,
B IIpoLieccax
CaMOpETYJISALNH.
Perynaropnas u
CTPYKTypoOoOpa3oBaTeabHas
pOJIb KaJIbIUsA. Y4YacTue B
00pa3oBaHUU KJIETOUHOU
CTEHKH, NOAEpKAHUU
CTPYKTYpPbI MEMOpaH U
perynsiuus ux
MIPOHMUIIAEMOCTH. 3HAYEHUE
MarHusi B METaboIn3Me
pacteHuil. Maruuii B
cocTase xyjopodusnia,
CXOJICTBO XJIOpo(wiIa u
reMorji001Ha Kak
CBUJIETENILCTBO €IMHCTBA
opranuueckoro mupa. Cepa
U €r0 OCHOBHbBIE
COEJIMHEHUS, UX POJIb B
CTPYKTYPHOI OpraHH3alfu
KJIETKH, Y4acTHE B
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peakuusax

(coctaBneHue
Pa3IUYHBIX
MOJAKOPMOK )».




MHUKpPO31EMEHTHI.
[IpencraBnenus o ponu
MHUKpPO3JIEMEHTOB B
MeTa0O0IU3Me pacTEeHUil.
Oco0eHHOCTH MOCTYIUICHHUS
MHUKPO3JIEMEHTOB B
pactenusi. CHHEprusm 1
AQHTarOHW3M. PACTCHUI
a30TOM. A30T U €ro
3HaYeHUE B KU3HU
pactenuid. @opmebl a30Ta U
UX MPEBPALLEHUE B MIOYBE.
Hctounuku pocdopa s
pacTeHusl. 3HaUE€HUE
dochopconepkamux
COE€IUHEHNN B KJIETKE. POk
MaKpO3PTUYECKUX
coequHeHu# gocdopa B
SHEPreTUIecKoM OOMEHE.
BnusHue kanus Ha
¢duznyeckue cBoiicTBa
IPOTOIIA3MBbI, Ha
bepMeHThI
YIIeBOIOPOAHOTO 0OMEHa,
cuHTe3 O6enkoB u ap. Poib
KaJius B OJepKaHUU
HMOHHOI0 OajlaHca B TKaHSX,
B IIpoLiECCax
CaMOpETYIIAIIHH.
Perynsitopnas u




CTPYKTYpoOOpa3zoBaTeabHas
pOb KaJIbIUsA. Y4YacTHe B
00pa30BaHUM KIETOYHOH
CTEHKH, MO ACPKaHUN
CTPYKTYpbl MeMOpaH u
perymsius ux
IIPOHUIIAEMOCTU. 3HaUCHUE
Mar"usi B MeTaboInu3Me
pacteHuii. Maruuii B
cocTase xyopodusia,
CXOJICTBO XJIOpo(riLa u
reMOTJIO0MHA KaK
CBUJIETENILCTBO €IMHCTBA
opranuueckoro mupa. Cepa
U €r0 OCHOBHbBIE
CO€JIMHEHUS, UX POJIb B
CTPYKTYPHOI OpraHu3alu
KJIETKH, Y4aCTHE B
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHBIX
peakuusax
MHUKpPO3IEMEHTHI.
[IpencraBnenus o ponu
MUKPO3JIEMEHTOB B
MeTaboIM3Me pacTCHUIA.
Oco0eHHOCTH MOCTYIIEHUS
MHUKpPO3JIEMEHTOB B
pactenus. CUHEpPIrU3M U
AQHTarOHU3M.’JIEMEHTOB
MUTAHUSI PACTCHUIA.




PactuTenbHas TarHOCTHKA
¥ METOJIbI UACHTH(DUKAITUN
HEeJ0CTaTKa/n30bITKa
AJIEMEHTOB MHUTAHUS.
[TonsTHe 0 perynsaTopax [IpakTueckas
pocTa pacTeHHil. pabota
CTUMYIATOPHI pocTa — «DUTOMOHUTOPUHT
(UTOrOPMOHBI (ayKCHHBI, 1 OLIGHKA COCTOSTHHS
ru00epenHbI, pacTeHMIA.
HUTOKUHUHBI). CoBpemeHHbIE
WNuruburops! pocta CIIOCOOBI
paCTEHUIA: TPUPOTHBIE MOHHUTOPHHTA.
(abcumzoBasi KUCTIOTa U HccnenoBaTenbckast
HEKOTOpBbIE (DEHONIbHBIE pabora «BnusHue
Tema 4. Perynsrops! pocta BellecTBa (MKyMapoBas, reTepoaykcuHa Ha
. . 8 KOpPUYHAs, CATUIIHIIOBAS npopactanue (poct
pacTeHuii. 3amuTa pacTeHHA
KHUCJIOTHI). CHHTETUYECKHE Ha pa3HbIX CTATUSIX,
(MOpdaKTUHBI, B Pa3HBIX YCIOBHUSX)
peTapaaHThl, 1e(hONHaHTHI, pa3IUYHBIX
JIECUKAHTBI, TEPOUTIUIBI). pacTeHUi».
OUTOMOHUTOPHUHT U [IpakTnueckas
OLICHKA COCTOSIHUSI pabota
pactenuii. CoBpeMeHHbBIE «UHcekTapuu:
CrocoObl MOHUTOPHHTA. MpaBuJIa U YCIOBUSA
3amuTa pacTeHU OT pa3BeieHUs
BpPEJIUTEIICH: OCHOBBI MOJIE3HEIX
ouomeToa. HaCEKOMBIX)
OBHIEE KOJIMYECTBO YACOB 11O 34
IMPOI'PAMME




8 KUIIACC

DJIeKTPOHHBIE
No 1/ HaumenoBaHue pa3iesioB u KoangecTBo OcHOBHOE OcHOBHBIE BHIBI (un¢posbie)
e TeM NPOrpaMMBbl 4acos coiepiKaHue AeATEeJbHOCTH o0pa3oBaTe/bHbIC
pecypcbl
Bonnas, necuanas u [TpakTraeckas padora
MMOYBEHHAs «KopueBoe
KYJIBTYPBI, UX JaBJIICHUEY.
IIPUMEHEHHUE B IIpaktuyeckas padora
BBIPALIUBaHUU «IIpurorosienune
pacTeHuN. rpenapara yCThHI
IIpoBenenue BobI B METOJIOM CJICIIKa».
KOpHE U cTebJe Hccnenosatenbekue
pacteHuii. Boaubli paboTel «BnusHue
Tema 5. BonHas, necuanas u PEXKUM PACTECHUIA: YCJIOBHM COJEpKaHUS
MIOYBEHHAs KYJIbTYpbI, UX CTPOEHHUE YCTBHII: pacTeHuil Ha
1 IIPUMEHEHNE B BbIpALMBaHUU 8 (baxTopsl, KOJIMYECTBO YCTHHUID.

pacteHuii. Pu3znoorus
pacteHui

BIUSIOIINE HA UX
pPacKpbITHE U
3aKpbITHE. 3HAUEHUE
MeXaHu3Ma
peryisinuu
WCIIapeHus Biaru
pacTeHHUEM.
dorocuHTe3 —
YHUKAJIbHBIN
IIPOLIECC PACTEHUM.
TemHoBas u

IIpaktuyeckas padora
«DYHKIIMOHATIbHAS
JMAarHOCTUKA
pacTteHui o
aKTUBHOCTH
XJIOPOIUIACTOB.
HccnenoBaTtensckas
pabota
«Ornpenenenue
xnopounna A u b,
OLIEHKa




cBeToBasi a3bl
¢doTocuHTE3A.
3HaueHue
dbotocuHTe3a AN
JKUBBIX OPTaHU3MOB.
dakTopsl pocTa
pacTeHni: BO3yX H
aspanus. [Tonzemnoe
JBIXaHUE paCTeHUI:
COCTaB IMOYBEHHOTO
BO3]1yXa, ra3000MeH.
["a3000MeH mpu
0ecrouBeHHOM
BBIpAIBaHUH.

(hOTOCHHTETHUECKOM
AKTHUBHOCTH pacTEHUN
1 GaKToOpOB,
BIIUSIIOLIUX HA HEEY.
IIpaktuyeckas pabora
«Aspanus, CO2 u O2.
JIpIXaHue pacTEHUN».
[paktuyeckas pabora
«/IpIxaHue pacTeHH:
OLICHKa
MHTECHCUBHOCTHU
JIbIXaHUsl PACTCHUN U
ILJI0JIOBY.
Hccnenosatenbekue
pabots! «BnusHue
criocoba
BbIpAIL[MBaHUS
(cocraBa
MIUTATEIIBHON CMECH,
CXEMbI BHECEHUST) Ha
POCT U pa3BUTHSL
pa3IUYHbIX
pacTeHUI».

Tema 6. KynsTypHble

pacCTCHUs. COBpeMCHHHe

ACIICKTHI CCIICKIINH.

20

Kak genosek cran
UCIIOJIb30BATh
pacteHus? CBsi3b
pa3BUTHSA
UBUIM3ALUT
YeJI0BeKa U
0JIOMAIIIHUBAHUS

Huckyccns
«JloMecTukanus, Bce 1
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSAJIOM
C YEJIIOBEKOM UM
OJOMAIITHUBAIOTCS?
MO:KHO JIM CUUTATh




pacTeHUM.
JlomecTUKaIus.

HaCJ'IeI[CTBeHHOCTB u

NU3MCHYUBOCTD —
OCHOBHBIE CBOMCTBa
JKHUBBIX OpI‘aHI/IBMOB.

N3menunBocTh. Buabl
M3MEHYNBOCTE. ['eH —

MaTepHaTbHBIN
HOCHTEIIb

HaCJICaACTBCHHOCTH U

M3MEHYHUBOCTH.
Hyxknennosbie
KHUCJIOTBI.
Jloxanu3zanms
TE€HETUYECKOT0
MaTepuasa B KIETKe.
Jlenenue KIeToK.
Pernmukanus JTHK.
OcHoBHas orma
MOJIEKYJIIPHOI
OMOJIOTHH.
Tpanckpunuus.
Tpancisus.
Myranun. Ipdekr
OYTBUIOYHOTO
TOPJIBIIIKA U
reHEeTHYECKOe
pazHooOpazue. Uto
Takoe reHoaHk?

TapakaHa
OJIOMAIIHEHHBIM
KUBOTHBIM?».
[IpakTrueckas pabora
«MonuduxanonHas
M3MEHYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIepeBa)».
[TpakTruueckas padora
«I'eH — MHCTpYKLHMS 11O
cOOpKe KIEeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[IpaxkTrueckas pabora
«Myranus Ha
OyTrepOpoae (modoi
O0BEKT U3 MPEIbITyIIEH
paboThl, T/Ie U3MEHEHUE
WHCTPYKIIUH TIPUBEIET
K U3MEHEHHIO
BHEIIIHETO BHJIA
00BEKTa)».
[TpakTruueckas pabora
no rpynnam «OTKyna
Ha HallUX CTOJIaX
(PYKTBI/OBOIIN/3IAKI».
[IpakTrueckas pabora
«BpIpanmBaem ropox.
Kak nposectu
CKpEIINBAaHUE Y




3aueM COXpaHATh
TeHEeTHYECKHE
pecypchl pacTeHUi?
OcHOBHBIE CTIOCOOBI
COXpaHEHHUs
TE€HETUYECKUX
pecypcoB pacTeHUi
(ex situ u in situ).
3nauenue padot H.U.
Bagsuosa. 3akon
TOMOJIOTHUECKUX
psnoB. LieHTphl
IPOUCXOKICHUS
KYJIbTYPHBIX
pactenuid H.1.
Basuiiosa u I1.M.
Kykosckoro.
OcHOBHBIE METOIBI
CEJICKIIHNH.
I'uGpunm3zanms.
®opmsbl oTOOpAa.
OCHOBHBIE
HaIpaBJICHUS
CEJICKIINH:
YIIy4IlICHHE
YPOKaHOCTH,
YCTOMYMBOCTH K
OMOTHYECKUM U
a0MOTHYECKUM
¢dakropam. Ecth mn

ropoxa.
HccnenoBaTenbckas
pabota «BeIpamuBanue
pacTeHuii B IpoOUpKe»
(MOXHO
BOCTIOJIb30BaThCS
pe3yibTaTamMu
TPEIBITYIINX
HKCHIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATEbHBIX
pacTBOPOB JUIs
pacTeHuit).
[IpaxkTrueckas pabora
«["eHOMHBIE HOKHUIIEI
(MozmenupoBaHue
paboThI CHCTEMBI
CRISP-Cas)».




KHU3Hb B IpoOUpKe?
buorexnonorus
KYJbTYPHBIX
pactenuid. Kak
YEeJIOBEK MOXKET
MOIU(PHUIIUPOBATH
pacteHus?
I'eneTnueckoe
pEellaKTUPOBAHMUE.
CoBpeMeHHbIE
MOAXOJIBI U
JOCTHKEHHS
T€HETHYECKOTO
peIaKTUPOBAHUS
pacTeHum.

Tema 7. PacturenpHas
NPOAYKIIUA.

Hanzemunie u
MO/I3€MHBIE OpPTaHbl
pactenwii. [ToGer u
BUJIOM3MEHEHHBIT
nober pacTeHH.
CriocoOmr
Pa3MHOXKEHHS
pacrenuii. Ilonsatue o
KauecTBe MPOAYKTOB
nutanus. [Ipo6iembl
KOHKYPEHITUU
OTEUYECTBECHHBIX

[IpaxkTrueckas pabora
«IIpenenpHO
JOTTYCTHMBIE
koHneHTpanuu (I11K)
1 METOJBI KOHTPOJIS
0e301acHOCTH
PaCTHTEITHHBIX
MPOYKTOB MTUTAHUS».
HccnengoBaTenbckas
pabota «Onenka
Ka4ecTBa BBIPALLICHHON
MUKpoO3eneHn» (1100




MPOTYKTOB MTUTAHUS C
UMITOPTHBIMU.
Jloructuka 10CTaBKU
U Cpe/ICTBa
COXpaHEHUS
MPOYKTOB MTUTAHMUSI.
Mukpo3eieHs:
MOJIE3HOCTh U
TEXHOJIOTHSI.
XUMHYECKUH aHAIN3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[Torenumomerpus.
Xpomartorpadus.

CBOS, TM00 U3
MarasuHa).
[TpakTryeckas pabora
«MeTo/TbI OIICHKH
Ka4yecTBa PaCTUTEIBHON
MIPOIYKIIMH: XPAHCHHE
¥ COXPAHHOCTh
MUTATEILHBIX BEIIECTBY
(Mo ocTynHoMy
000pYyI0BaHUIO).
Uccnenosarennckas
pabora «OnpenencHue
ButamuHa C MeTo10M
00paTHOTO TUTPOBAHUS
B IUI0JIaX HA Pa3HOM
cpoke (cmocobe)
XpaHEHUSD.

OBHIEE KOJIMYECTBO YACOB 110
ITPOT'PAMME
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9 KIIACC

DJIeKTPOHHbBIE
No 1/ HanmeHoBaHue pa3iesioB U TeM KonnuectBo OcHoBHOE OcHoBHBIC BUIbI (uudgposbie)
e NPOrpamMmbl 4acos coepKaHue AeATeJIbHOCTH o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE BEXU [IpakTrueckas padbora

pa3BUTHS «Bpraenenue JJHK u3

MOJIEKYJIIPHOM OaHaHay.

OMOJIOTHH. [TpakTuueckas padora

HyxnenHoBbie «Mogens JIHK-

KUCJIOThL. OCHOBHBIE | OpHUTaMM.

TIPUHIIUTIBI [TpakTraeckas pabora

CTPOCHUS. «Ornpenenenne

Matpuunsie KauecTBa MpernapaToB

CHUHTE3HI. JHK ¢ nomorbro

Pennukanus — CHEKTPOHOTOMETPUM

MonekynspHasi OHOIOTHS 20 OCHOBA KJIETOUYHOT'O (npu HaTUYUKU

nenenus. [Ipunnunsl | o0opynoBaHus).

PETUIMKAIINH. [IpakTrueckas pabora

Mytanuu. Uto «PernnukaTuBHas

BBLI3BLIBAET
W3MCHEHMS B
ctpoenun JJHK.
[TpuHIMTIBI
penaparuu.
Tpanckpunnus.
I'eHeTnmueckuii KoJI.
Opranuzanus

MaiuHa (urpa-
J€MOHCTpALIHS ).
[Ipaktuueckas pabora
«IILP (Monmenb
aMITU(UKAIUS Ha
Oymare)».
[Ipaktuueckas pabora
«Cuna mpoMoTopa.




r€HOMa BUPYCOB
[IpoTuBOBUpPYCHBIE
CPEJCTBA,
MEXAHU3MBI UX
IEUCTBUAL.
Opranuzanms
reHoma OoaxkTepuit
AnTHOAKTEpUATbHBIE
IIpenapaTsl.
Opranuzanus
reHOMa 3yKapuoT
I'enomnoe
pENAKTUPOBAHUE.

[IpakTrueckas pabora
«Pemmrenne 3amau Ha
TeHETUYSCKUI KOJI.
Tpancisanusy».
[IpakTrueckas pabora
«DoauHT OEIKOBY.
HccnenoBaTenbpckas
pabora
«PacnpoctpaneHue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuyeckas pabora
«Pabora B
COBPEMEHHBIX
reHeTUYeCKuX 0a3ax
naHHbIx. [IpoBenenue
In silico ananmusa
IOCIIeJ0BATEILHOCTEH
TCHOBY.

MonekynsapHble OCHOBBI T€HETUKU

14

[IpenMeT reHeTuKH.
Kpatkas ucropus
pa3BUTHS
IIPEJICTAaBICHUS O
HaCJIEICTBEHHOCTH.
OT reHa K nNpu3HaKy:
KaK pacKpacuTh
Kora. Yro Takoe
npusHak? IIyTe ot
reHa J10 MPU3HaKa.
MyTtauuu. Ajienu.

Ponesas urpa
«Atenny.
UccnenoBarensckuit
poekT MyTareHHble
dakropsl. PoneBas
urpa «Cyap0a KIETKI.
I'ensI- nepexmroyaTeny.
IIpakTrueckoe 3aganue
«AJTOPUTMBI AJIS
KIJIETOK».
[IpakTueckoe 3a1anue




I'eTepo3uroTel u
TOMO3HTOTHI.
JIOMUHaHTHBIE U
pEeLIECCUBHBIE
amenu. ['eHst
CTPOSIT OPTaHH3M.
Bxurouenue u
BBIKJIFOUEHHUE
6ob1I0r0 Habopa
renoB. Kak kinetku
MMOHUMAIOT, KaK1e
TeHBI JOJDKHBI
paboTarts.
JuckperHoe
HacJieIOBaHUE
MIPU3HAKOB. 3aKOHBI
Mennend: onud red -
OJIVH TPU3HAK.
Cxema
CKpeIIMBaHus. 3aKOH
eanHoo0pa3us
TrHOPHIOB MTEPBOTO
MOKOJICHUSI. 3aKOH
pacilerieHus
MpU3HaKa BO BTOPOM
MOKOJICHUH. 3aKOHBI
Menpens:
HECKOJIbKO T'€HOB -
HECKOJIBKO
MIPU3HAKOB.

«Enunoobpasue
TIEPBOTO TTOKOJICHUS.
[IpakTruueckoe 3aganue
«Pacmennenue Bo
BTOPOM ITOKOJICHUM.
UccnenoBarennckuit
MPOEKT «3aKoHHI [
Menpgens B
SKCIIEPUMEHTE.
[IpakTrueckoe 3a1anue
«Pemerka IlenneTa.
IIpakTrueckoe 3aganue
«Hacnenosanue,
CIICTIJICHHOE C ITOJIOMY.
[IpakTnueckoe 3aHsTHE
«BzanmopeiicTBusg
reHOB (MOJIETMPOBAaHUE
CHUHTE3a U TPAHCIIOpTa
MMUTMEHTA B KIETKY)».




Jurndpuanoe
CKpEIIIMBaHHE.
Hezapucumoe
pacxoxaeHue
XPOMOCOM.
CremieHHoe
HacJIeIOBaHUE.
BiaumoeiicTBue
TeHOB. AJIJICIIEHOE U
HeaJlJIeIbHOE.
Onpenenenue noa.
ITonoBeie
XpOoMOCOMBI. CaMIbl
U caMKH. BiausiHue
bakTOopoB
OKpYyXarolei
cpenpl.
XpOMOCOMHOE
ONpeIeNICHUE MOJIA.
ITomosele
XPOMOCOMBI.
[Ipobnema
JOTIOJIHUTENIHbHOM X-
XPOMOCOMBI Y
JKCHIIMH.
TpexuBeTHbIe
KOIIIKH.

OBILIEE KOJIMYECTBO YACOB I1O
ITPOT'PAMME
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HNOYPOYHOE IIVTAHUPOBAHHUE

S KUIIACC

Ne i/

KosaunuecTBo yacoB

Tema ypoka
Bcero

JIeKTPOHHbIE NN (pPOBbLIE
o0pa3oBaTe/bHbIE pecypchl

CBolicTBa ¥ CTPOCHUE KUBBIX OPraHU3MOB
(cTpoeHue KIETKH).

Bua, ocoOb — opranusM Kak eIiHasi CHCTEMa.
HccnenoBatenbckue padbotel «Bee mu
(cuHUIIBI, O€TKH, OEpEe3bl U T.1.)
onrHaKoBbIe? DOTOKBECTY.

Apantanuu (IpUCTIOCOOTCHHUS ). 1

[lonsiTue romeocTasa )HUBOTO OPraHU3Ma.
CrniocoOslI ero nojaep:kaHus

Orpannyerus MOp(HOJIOTHIECKUX U
(U3MOTOTMUECKUX aanTaIli

[ToueMy opraHu3Mbl HE CTAaHOBSITCSI

0eCKOHEYHO OOJILIIUMH, MAJICHEKHUMH,

BcesinHbIM. [IpakTudeckas padora 1
«CocraBmnsieM KHUTY PEKOPAOB PACTCHHIA U

JKUBOTHBIX HAIIIETO KPasi».

DaKTOPBI OKPYIKAIOIIEH CpeIbl
(abuoTnyeckue, OMOTHUECKHE,
aHTpororeHusle). [Ipaktuueckoe 3aHaTue
«Bet u Terio»

[Tpumepsl abnoTHUecKuX GaKkTOpOB,
OKa3bIBAOIIMX OCHOBHOE BIIUSIHUE HA 1
KU3HECATSIIBHOCTD JKUBBIX OPTaHU3MOB:




TeMIepaTypa, CBET, BJIaXKHOCTb

IIpakTrueckoe 3anstue «4To pacTBOpseTCs B
Boze» (KcTepuMEHT « Kuakuii 1om»).

10

[paktuueckoe 3anstue «Iuddysus BemecT
B BOJIe (pacTBOPHI)», «JIBHIKEHHUE PAaCTBOPOB
10 [BETKY».

11

OcHOBHBIE 32aKOHOMEPHOCTH
PUCTIOCOOJICHUS KUBBIX OPTaHU3MOB K
abnoTrueckuM (akTopam

12

[IpaxTueckoe 3anstue «Jlex niaasaeT B BoJe
(aiicOepru, 3aMep3aHIe BOIOESMOB)».

13

14

[TpucnocoGneHust K OCHOBHBIM
abunoTryeckuM (akTopaM: TeMIepaTypa,
BJIAKHOCTH U CBET

[IpakTnueckoe 3ansatue «Jlex npu
3aMep3aHUU PACLLIUPACTCI»

15

[IpakTyeckoe 3ansatue «Jlen npu
3aMep3aHuu PACIIUPSIETCS»

16

[Ipaktuueckoe 3ausaTue «IIUrMeHTH»

17

HpaKTI/I‘leCKOC 3anaTHe «Kak JKUBOTHEIC
I1aBarOT B BOAC»

18

UccnenoBatenbckue padboThl «BiusHue
cBeTa (TeIIa, BIaXXHOCTH, COCTaBa IIOYBHI)
Ha paCcTCHUA B CCTCCTBCHHBIX HUJIN
UCKYCCTBEHHBIX YCIOBHUSAX

19

buotnyeckue GakTopsl. 3aKOHOMEPHOCTH
Pa3sBUTHA MCKBHUOBBIX B3aMOOTHOIIICHHH.
HUccnenoBatennckas pabora «Habmonenus




3a B3aMMOOTHOIIEHUSIMU KUBOTHBIX TIPU
JTOOBIBAHUH MUIIK (KOPMYIIKH JIJIst ITUIL, JJIS
TOPOJICKHX WM CEbCKUX KUBOTHBIX). Beb-
KaMepb»

20

KosBomronus (XUIIHUK-KEPTBA; Tapa3nuT-
XO035MH) DBOJIIOIHS CTPATETUN JOOBIBAHUS
ITUIIHN.

21

CouunansHocTh. Buasi-scenenisl. [lepeuenn
pacTeHul-BpeauTeNne

22

ConuansHocTh. Bunsi-scenenisl. [lepeuenn
pacTeHui-BpeuTenei

23

AHTpoONOreHHbIe (HaKTOPHI.
HccnenoBatenbckas paborta «Bnusinue
AHTPONOTEHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHuil B ropojie/HaceIeHHOM ITYHKTE.

24

[IpaBaa nmu, 4yTO MEPBOOBITHBIE JIFOIU KUIIU B
TFapMOHHUU C IPUPOJIOH.

25

OnomaniHMBaHUE U IPUPYUYECHHE JKUBOTHBIX
Y PACTEHUM.

26

3adeMm crnacaTh BBIMUPAIOIINE BUABI, KaK 3TO
nenatb. KynbTypHbIe pacTeHUS U UX JTUKHE
npenku. [louemy Ba’kHO UX COXpPaHATH

27

PazHo00pasue KyabTypHBIX pACTCHUN U UX
3Ha4YCHHE B )KU3HU YesnoBeka. [IpakTuueckas
pabota «PazHo00pasue KyabTYpHBIX
pacTeHUH B BaIllEeM PETHOHEY.

28

Kpacnas kuura Barmeit repputopun. Oco6o
OXpaHACMBIC TCPPUTOPHHU, 3alIOBCAHUKN




Poccun u Mupa. Dkckypcus/mpakTudeckas
pabota «OOIIT B Bamem peruone —
YHUKaJIbHBIE 0OBEKTHI TPUPOIBD».

buocdepa — onHa u3 BaxHeHIInX 06071049k

29 1
3emin.

30 Buocdepa — oqHa u3 BaxHEHIIHX 000I09€K 1
3emin.

31 buocdepa — omHa U3 BaKHEHIIIMX 000JI09EK 1
3emin.
HccnenoBarenbeckue padoThl

32 1
«Denosornueckre HaOIIOACHUI.

33 PacturensHble cOOOIIECTBA M UX TUIIBI. 1
Pa3BuTHe 1 cMEHa pacTUTEIBHBIX

34 1
COO0O0IIIECTB.

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34







7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTpOHHBIe N (ppoBbIE
o0pa3oBaTe/bHbIEe pecypchl

Yro-Takoe paCTCHUEBOACTBO: OCHOBHBIE
(akTopbI BeIpAIllMBAaHUS PACTEHUH.

Hctopus pa3BuTHs arpOXUMUYECKUX 3HAHUN
(paboter M.B. Jlomonocosa, 1O. JInbuxa,
Byccenro, B.B. Jlokyuaesa, K.A. Tumupszena,
II.A. Kocteruena, JI.H.

IIpaBuiia IOCTaHOBKU IKCIIEPUMEHTA.
IlocTaHOBKa HKCIIEPUMEHTA C PACTEHUSAMU

Br160p TeMbl, cocTaBlieHHE TUIIOTE3bI, eI U
3a/1a4 SKCIIEPUMEHTA 110 BHIPAIIIUBAHUIO
pacTeHuil B KOHTPOJIUPYEMOU CpeIE.

KoHTponu, noBTOpHOCTH, IPOBEIECHUE
skcnepuMenTa. OneHKa pe3ylbTaToB
HKCHEPUMEHTA.

[Ipaktrueckas padorta «COOp yCTaHOBKH JIS
BBIPAILIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX
YCIOBHSIX.

OcBoeHHE TEXHOJIOT N KpYrjioroandaHoro
BbIpallliBaHWs CaJIaTOB 1 MUKPO3CJICHU B
KOHTPOJHUPYEMBIX HCKYCCTBCHHEBIX YCIIOBHAX.

HccnenoBatenbckas padota «DakTopsI,
BIUSIONINE HA IPOpacTaHUe CEMSH (pOCT
MIPOPOCTKOB)».

Bopna. PactBop. BeITskka. AHHOHBI, KATUOHBI,




ANIEKTPONIPOBOHOCTD ¥ pH pacTBopa.

10

Poib xuMHu4uecKux 371€MEHTOB B IUTAaHUH
pactenuid. [lonyyeHne nuTaTebHBIX BEIIECTB
pactenusimu. [Ipaktudeckas padora «CxeMsl
MUTaTEIBHBIX PACTBOPOB. Pacuer 103 ynmoOpenuii
AJIA IIUTATCJIIbHBIX PACTBOPOB).

11

Yno06penus: opraHu4ecKre, MUHEPAIbHBIC,
Mukpobuonornueckue. [lpakruueckas pabota
«[IpaBuna cMemMBaHus yI0OpEHUID».

12

Baxkneiimue xkanuitHsle, pocopHbIe U a30THBIE
ynoOpeHus, ux cBoicTBa. [IpocThie U CIIOKHBIE
yoOpeHusl.

13

14

Tunsl nutanus pactenuii. Boznymxoe u
MUHEpaJibHOE (KOPHEBOE) MUTAHUE PACTECHUIA.
TpancnopT nuTaTENBHBIX BEMIECTB PACTECHUM:
BOCXOJSIIUNA U HUCXOISIIIIUI TOK.

15

Poct u pa3zBuTHeE pacTeHUii: 3Tallbl OHTOTE€HE3A,
(bakTopbl, BIUSAIONINE HA POCT PACTEHUIA: CBET,
I'yCTOTa [10CAJI0K, TIUTAaHHUE,CYOCTpaT.

16

A3OT ¥ ero 3Hau€HuE B )KU3HU pacTeHU. PopMbl
a30Ta U UX MPEBpaIlEHUE B I10YBE

17

Hcrounnku dochopa mis pacteHusi. 3HaueHUE
dbocdhopconepxkammx coenMHEHI B KieTke. Poib
MaKpO3PTrHUECKHUX coequHeHu pocdopa B
SHEPreTUYecKOM OOMEHE.

18

Brusinue kanus Ha Qusnueckue cBOMCTBA
HPOTOIUIa3MBbI, Ha ()ePMEHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 0eTTKOB U Ap. Poib kamus B




Mo//Iep>KaHUM MOHHOTO OajlaHca B TKaHSX, B
npoueccax cCaMmoperysiuu.

19

PerynaropHas u cTpyKTypooOpa3oBaTebHast
POJIb KalblMsl. YyacTie B 00pa3oBaHUU
KJIETOYHOW CTEHKH, MOJACPKAHUH CTPYKTYPBI
MeMOpaH U PEryISIIHs UX TPOHUIIAEMOCTH.

20

3HayeHne MarHusi B MeTabon3Me pacTeHUH.
Marnwuii B coctaBe xjaopopuiia, CX0ACTBO
xJiopousuia ¥ reMoriio0uHa Kak CBUIETENbCTBO
€AMHCTBA OPraHMYECKOro MUpA.

21

Cepa 1 ero OCHOBHBIE COEJITUHEHUS, UX POJIb B
CTPYKTYPHOM OpraHU3alMH KIETKH, y4aCTHE B
OKHCJIUTEIIbHO- BOCCTAHOBUTEJIBHBIX PEAKIUAX.

22

Muxkposnementsl. [Ipencrasinenus o poau
MHUKPORJIEMEHTOB B META00IM3ME PACTCHUH.
OcoOEeHHOCTH TIOCTYIUIEHUS! MUKPOJJIEMEHTOB B
pacTeHusl.

23

CuHeprusm, aHTOTOHHU3M 3JIEMEHTOB TUTAHUS
pactenuid. PacturtenpHas TMarHOCTUKA U METOIbI
UICHTH(UKAIIUN HEIOCTATKA/M30BITKA DIIEMEHTOB
MMUTaHUS

24

[Tpaktrueckas padota «IIlutanue pacTeHHiA:
TexHoJyiorus [IpuroToBieHNsI MUTATEIBHBIX
PacTBOPOB JIJIsl Pa3HBIX KYJIbTYPY.

25

[Ipaktuyeckas padbora «MOHUTOPUHT
MHHEPAJIbHOTO IUTAaHUS PACTCHUI.

26

[Ipaktnueckas padota «PactutenbHas
JTUArHOCTHUKA.




27

UccnenoBatenbckas padora «O1eHKa COCTOSTHUS
KOMHATHBIX PaCTEHHM, pACTEHUI Ha IIKOJIBHON
TEPPUTOPUH, YCTAHOBKA MPUYMH N1aTOJIOTUUECKUX
COCTOSTHUH (IIPY HATTUYUN ).

28

HccnenoBatenbckas padora «O1ieHKa COCTOSTHUS
KOMHATHBIX PaCTEHHI, pACTEHNI Ha IIKOJIBHON 1
TEPPUTOPUN.

29

30

[TonsiTHE O perynsTopax pocTa paCTCHHM.
CtumynsaTopsl pocta — PUTOrOPMOHBI (AyKCHUHBIL,
ru00epeuTHBI, ITUTOKUHUHBI). UHTHOUTOPHI
pocTa pactenuii: 1. mpupoansie (abcruzoBas
KHCJIOTa U HEKOTOphIe (PeHOJIbHBIE BELIECTBA
(uKyMapoBasi, KOpUYHasi, CATMIIUIOBAsT K-ThI), 2.
CUHTeTUYeCKHE (MOP(aAKTUHBI, PETapAAHTHI,
nedOoIMaHThl, 1ECUKAHTbI, TePOUIUIbI).

q)I/ITOMOHI/ITOpI/IHI‘ U OLICHKAa COCTOsSHUA

pactenuii. CoBpeMeHHbIE CTIOCOObI MOHUTOPHHTA.

[IpaxTrueckas pabora « DUTOMOHUTOPHUHT U 1
OIIEHKa COCTOSIHUS pacTeHU. COBpEMEHHbIE

CIIOCOOBI MOHUTOPUHTAY.

31

Hccnenosatenbckas padora «Brnusiaue
reTepoaykCcruHa Ha mpopacTaHue (pocT Ha pa3HbIX
CTaIUsIX, B Pa3HBIX YCIOBUSIX) PA3TUYHBIX
pacTeHui».

32

3amura pacTeHUN OT BpeIUTEICH: OCHOBBI
o6uomerona. Ilpaktuueckas pabora «HcekTapuu:
IIpaBUJIa U YCIIOBUS Pa3BEICHHS MOJIE3HBIX
HACEKOMBIX).

33

Bonnas, nmecuanas 1 no4BeHHas KyJIbTYpPBbI, HX 1




MIPUMEHEHHE B BbIPALIMBAaHUHN PACTEHUII.
[IpoBenenue BoJbI B KOPHE U cTEOIIE paCTEHUH.
IIpaktuyeckas padora «KopHeBoe JaBieHUE».

Boanblit pexxum pacTeHHI: CTPOCHUE YCTHUIL:
(akTopBbI, BIUAIONINE HA UX PACKPBITHE U
3aKphITHE. 3HAYCHUE MEXaHU3Ma PETYIIAINN

34 1
ucrapeHus Biaru pacrenueM. llpakrnyeckas
pabota «IIpuroroBieHue npemnapara yCTbHIL
METOJIOM CJICIIKa».
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




8 KUIIACC

Ne i/

KoaunuyecTBo 4acoB

Tema ypoka
Bceero

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIe pecypchl

HccnenoBatenbckas padbora: «Brnusinue
YCJIOBUU COJIEPKAHMS PACTEHHUI Ha 1
KOJIMYECTBO YCTHHUIIY.

DOTOCUHTE3 — YHUKAIBHBIN ITPOLIECC
pactenwuii. TemMHOBast U cBeTOBas (a3bl
dboTocunTe3a. 3HaueHne PoTocuHTE3A IS
JKUBBIX Opranu3mMoB. [Ipaktudeckas pabora
«DyHKIHMOHAJIbHAS JUATHOCTUKA PACTEHHIA
110 aKTUBHOCTHU XJIOPOILIIACTOBY.

HccnenoBatensckas padbota «Omnpenenenue
xyopoduna A u b, oienka
(OTOCHHTETHYECKOW aKTHBHOCTH PACTECHHIA U
(akTOpOB, BIUSIONINX HA HEEH.

@DakTOpBI POCTa PACTEHUH: BO3AYX U
aspanus. [longzeMHOe nbIxaHue pacTeHUIA:
COCTaB TOYBEHHOT'O BO3/AyXa, Fa3000MeH.
["a3000MeH npu GeCIOUBEHHOM
BhIpanuBanuu. [Ipaktudeckas pabora
«Anparus, CO2 u O2. JIpixaHue pacTeHUN.

[Ipaktrueckas padota «J/IpIxaHue pacTeHUI:
OLCHKAa MHTCHCUBHOCTU AbIXaHUA paCTeHI/Iﬁ u 1
IIJIOJIOBY.

HccnenoBatensckas padbora: «BrnusHue
crioco0a BeIpaluBaHus (COCTaB MUTATSIBHON




CMECH, CXeMbl BHECEHUS1) Ha POCT U pa3BUTHE
Pa3JINYHBIX PACTECHUH.

HccnenoBatensckas pabota: «BrnusHue
crioco0a BbIpALIMBAHUSA (COCTaB MUTATEIBHOM
CMECH, CXEMBbl BHECEHHS1) HA POCT U pPa3BUTHE
Pa3JINYHBIX PACTEHUM.

HccnenoBatenbckas padbora: «BnusiHue
crioco6a BhIpamIMBaHus (COCTaB MUTATEIBHOM
CMECH, CXeMbl BHECEHUS1) Ha POCT U pa3BUTHE
Pa3IMYHBIX PACTCHUH.

MN3menunBocTh. BBl N3MEHUYMBOCTD

10

11

[Ipaktuyeckas padora: «MoaudukanoHHas
MU3MEHYHBOCTb (JIUCThS, UTOJIKU C OJHOTO
JiepeBa)».

I'en — MaTrepuanbpHbIil HOCUTEID
HACJIEACTBEHHOCTU U U3MEHUYUBOCTHU.
Hyxnennosbie kuciaotsl. Jlokanusanus
TEHETHYECKOT O MaTepualla B KIETKE.

12

Jlenenue KIeToK.

13

Permukanus JIHK. OcHoBHas qorma
MOJIEKYJISIPHOM OHOJIOTHH.

14

Tpanckpunuus. TpaHcisius.

15

[IpaxTrueckas padora «I'€H — HHCTPYKIHS 11O
cOopke KIETKH (Ha Oucepe Uiu
KOHCTPYKTOPE)».

16

[IpakTrueckas padorta «MyTarus Ha
OyrepOpose (Jiro00i 00BEKT U3 MpeAbIayIIeH
paboThl, I7ie U3BMEHEHNE UHCTPYKIIMH




IMPUBCACT K UBMCHCHHUIO BHCIIHETO BHUJa
00BEKTA)».

17

DddexT OyTHUIOYHOTO TOPIIBIIIKA U
TeHETHYECKOE Pa3HOoOo0pasue

18

Urto Takoe renOank? 3a4eM COXpaHITh
TFE€HETUYECKUE PECYPChI PACTEHUM?
OcCHOBHBIE CTIOCOOBI COXpAaHEHUS
TeHEeTHYECKUX PECYpCOB pacTeHui (eX Situ u
in situ).

19

3nauenue pabdot H. V. BaBunosa. 3akoH
TOMOJIOTHUYECKUX pA0B. LleHTpbI
IIPOUCXOXKACHUS KyJIbTYpHBIX pacrenuil H.1.
Basumnosa u I1.M. XXykoBckoro.

20

[paktuueckas padora o rpymmnam «OTkyna
Ha HaINX CTOJIaX (DPYKTHI/OBOIIH/3ITAKI.

21

OcCHOBHBIE HAMPABICHUS CENEKIINN:
yIAy4IlIEHUE YPOKaHHOCTH, YCTOMYHUBOCTH K
OMOTHYECKUM M aOMOTUYECKUM (paKTOpaM.

22

[IpaxkTrueckas pabora «BblpamuBaeM ropox.
Kak npoBecTH CKpeluBaHuE y ropoxar.

23

Ectb 11 xu3Hb B pobupke? bruorexnonorus
KYJIbTYpPHBIX PACTEHUI.

24

UccnenoBatennckas pabora «BeipamBanue
pacteHuii B mpoOHupKe».

25

Kak genoBek MoxkeT MOAUDUITIPOBATH
pactenus? ['eHeTnueckoe pe1akTUPOBAHUE.
CoBpeMEeHHbIE MOIXO0Ibl U IOCTUKEHUS
TEHETUYECKOTO PEIAKTUPOBAHUS PACTCHHIA.




26

[Tpaktrueckas padota «[ eHOMHBIE HOKHHIIBI
(MonemupoBanue padboTsl cuctemsl CRISP-
Cas).

27

HanzeMmHbIe 1 110136 MHBIC OPTraHbl PaCTCHH.
[Tob6er 1 BUIOM3MEHEHHBIN MOOET pacTEHUH.
CriocoObl pa3MHOKEHUS PACTEHUH.

28

[lonsiTHE O KaYeCTBE MPOYKTOB MTUTAHUSI.
[Ipo6iieMa KOHKYPEHIIMU OT€YECTBEHHBIX
MPOJYKTOB MUTAHUS C UMIIOPTHOM.
Jloructuka gO0CTaBKU MPOJYKTOB MUTAHUSL.

29

[MpakTraeckas padora «I[IpenensHO
nonyctumble koHueHnTpauu (IIK) u
METO/Ibl KOHTPOJISI 6€30MacCHOCTH
PACTUTENBHBIX MPOAYKTOB TUTAHUS.

30

MHUKpO3eJIeHb: TIOJIE3HOCTh U TEXHOJIOTHSI.
HccnenoBatensckas padora «OueHka
KauecTBa BRIPAIIICHHON MHUKpPO3eTIeHn» (100
CBOS, JTMOO U3 Mara3uHa).

31

XuMmudeckuil ananu3 npoaykuuu. OCHOBBI
cnektpodoTtomeTpun. [loreHomeTpus.
Xpomatorpadusi.

32

IIpaktuyeckas pabora «MeToabl OLEHKH
KauecTBa PaCTUTEIbHON MPOAYKIUU:
XpaHEHUE U COXPAHHOCTh MUTATEIbHBIX
BEIIECTB» (TI0 TOCTYMTHOMY 000pYJOBAaHUIO).

33

HccnenoBatenbckas padora «OnpeneneHue
ButamuHa C METOI0M 00paTHOTO THTPOBAHHS
B IIJIOJIaX HA Pa3HOM CPOKe (Crmocobe)
XPaHCHUSD».




34

Hrorosoe 3ausatue.

OBHIEE KOJIMYECTBO YACOB 110 TPOI'PAMME

34




9 KIIACC

Ne Koanuecrso yacos DJIeKTPOHHBIE HU(POBLIE
n/n Tema ypoka Bcero o0pa3oBaTe/bHbIC PeCypChl

HyxneunoBbie kucnoTsl. OCHOBHBIE IPUHITUIIBI

1 ctpoenus. [Ipaktnueckas pabora «Beinenenue 1
JTHK u3 6ananay.

2 Ipaktuueckas padora «Mogens JJHK- 1
OpHUTaMI.

3 Martpuussle cuHTe3bl. Permkanus — ocHOBa 1
KJIETOYHOTO JieieHus. [IpuHInIIbI perKanum.

4 [Ipaktuyeckas pabora «PerukaTuBHas MalIMHa 1
(urpa-aeMOHCTpALIHS )».

5 [Tpaktrueckas padora «I11IP (Mmonenn 1
amrudukanus Ha Oymare)y.

6 Mytanuu. YTo BbI3BIBACT U3MEHEHUS B CTPOCHUN 1
JIHK. IIpuHuumne! penapauuu.
Tpanckpunius. 1
[paktuyeckas pabota «Cuia mpoMoTopa.
I'eHeTHYeCKHUit KOI. 1

10 [IpaxTrueckas pabora «Pemenue 3a1ay Ha 1
FEHETHYECKUIA KOI.

11 [Ipaktuyeckas pabora «Pemenune 3a1a4 Ha 1
TEHETUUYECKUN KO,

12 Tpancusims.

13 [Tpaktrueckas padota «DoONIUHT OEITKOBY.

14 Opranuzanus reHoma BUPYCOB. 1




[TIpoTBOBUpPYCHBIE CPENCTBA, MEXAHU3MBI UX

15 .
TeHCTBUSI.

16 Opranuzanus reHoMa 6aKTepHid.

17 AHTHOAKTepHUaIbHBIC TIPETapaThl.

18 UccnenoBatennckas pabora «Pacnpoctpanenue
AHTUOMOTHKOPE3UCTEHTHBIX OAKTEPHUil».

19 Opranuzanus reHoma sykapuot ['enomHoe
pEeIaKTUPOBAHUE.
[Ipaktrueckas padota «PaboTta B COBpeMEHHBIX

20 reHeTu4eckux 0a3ax maHHbIX. [IpoBenenue In
silico aHanmu3a MocIe0BaTEIbHOCTEH TEHOBY.

21 [Ipenmer renetuku. KpaTkas uCTOpus pa3BUTHS
MIPEICTABICHUSI O HACJIECTBEHHOCTH.
Ot rena kK mpU3HAKy: KaK pacKpacuTh Kota. Uto

22 takoe npusHak? IlyTs OT reHa 10 nmpu3Haka.
Annenu. Mytauuu. PoneBas urpa «Amenn.

23 HccnenoBaTtenbeknii IpoeKT MyTareHHbIe
(bakTopbl

24 HccnenoBarensckuii mpoekT MyrareHHbie
(bakTopsl

o5 [IpakTueckoe 3a1anne «AJTOPUTMBI JIS
KIIETOK».
JluckpeTHOE HacleA0BaHUE IPU3HAKOB. 3aKOHbI
MeHnpens: oJIuH r'eH - OuH npu3Hak. Cxema

26 CKpeIIMBaHUA. 3aKOH eUHO00pa3us ruOpuIoB

nepBoro nokojenus. [Ipaktiuueckoe 3a1anne
«EnuHoo0pasue nepBoro nokoJIeHus». 3aKOH
PaCICIUICHUA IIPHU3HAKa BO BTOPOM ITOKOJICHUH.




[Ipaktruueckoe 3aganue «Pacmeninenue Bo
BTOPOM TOKOJICHU.

HccnenoBaTenbckuil MpoeKT «3aKkoHsI I

27 Menens B SKCIIEPUMEHTE. !
3akoHbsl MeHiens: HECKOJIBKO T€HOB - HECKOJIBKO

28 MPU3HAKOB. JIUrnOpuaHOe CKpeluBaHue. 1
HesaBucumoe pacxoxaeHue XpoMoCcoM.
[IpakTnueckoe 3ananue «Pemerka [lenneray.

29 CueruieHHOE HacJIeIOBaHUE. 1
B3anmonelicTBue reHoB. AnneibHoe U

30 HeajutenbHoe. [IpakTuyeckoe 3aHsTHe 1
«B3aumoselicTBUs TeHOB (MOJIETMPOBaHHE
CHUHTE3a M TPAHCIIOPTA MUTMEHTA B KIICTKY)».
Omnpenenenre nomna. [1onoBble XpOMOCOMBL.

31 Camupbl u caMku. Biusinue gpakropon 1
OKpYKarolle Cpeasl.

32 [IpakTnueckoe 3ananue «HacnenoBanue, 1
CICIUICHHOE C IIOJIOM.

33 [TpoGiiema qOMOTHUTENHHON X-XPOMOCOMEI Y 1
XKEeHIIUH. TpexIBEeTHbIE KOIIKH.

34 HTtorosoe 3aHsgTHE. 1

OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34




YYEBHO-METO/IMYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

Mukponpenapatsl: 00TaHHKA, 300JI0TH, AHATOMUS, 001I1ast OUOTIOTUs

KommnbrorepHast TexHuKa (KOMIBIOTED, IPOSKTOP, TPUHTED).

KommuiekTsl onpenenureneit paCTeHUM.

KoMruiekT nocyabl U IpUHAIEKHOCTEH ISl IPOBEACHUS JTAOOPATOPHBIX padoT, JIyna pydHas,

MHKPOCKOII IIKOJIbHBIM.

METOJUYECKUE MATEPHUAJIBI JIUIA YYUTEJIA

I'pomoBa JI.A. Opranuzanus NpOEKTHONH W HCCIENOBATEIBCKOW AESITEIbHOCTH IIKOJIbHUKOB:
ouomnorusi: 5-9 kmaccel: Mmetoguyeckoe nocodue / JILA. I'pomoBa. — M.: Benrana-I'pad, 2015. —
160 c.

baiibopomosa JI.B. IlpoekTHasi neATeTbHOCTh INIKOJIHHHUKOB B PA3HOBO3PACTHBIX TPYIMAX:
nocobue sl yduTened oOmeoOpa3oBaT. opranusammii /  JI.B. baitbopomoma, JI.H.
CepebpennukoB. — M.: [Ipocsemenue, 2013. — 175 c.

Ceprees U.C. Kak oprann3oBatb IpOeKTHYIO AesTeNbHOCTh yuanuxcs: [Ipakruueckoe mocodue
U1 pabOTHUKOB 001Ie00pazoBaTenbHbIX yupexaenuit / U.C. Ceprees. — M.: APKTH, 2005. —
80 c.

l'ony6 TI'.b. OcHOBBI TPOEKTHOW JEATEIBHOCTH WIKOJBbHHUKA: MeToaudyeckoe mocodue Io
NpenoaBaHui0 Kypca (C MCIOJIb30BaHMEM TeTpajael Ha medaTHoM ocHoe) / I.B. Tomy6, E.A.
[epensiruna, O.B. Yypakosa; mox pexa. mpod. E.f. Korama. — Camapa: M3a-Bo «YueOHas
muteparypay, Uznar. nom «Pegoposy», 2006. — 224 c.

Crynaunkas M. A. Yro takoe yueOnbiii mpoekt? / M.A. Ctynuuiikas. — M.: [lepBoe ceHTI0Ds,
2014. - 44 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. Poccuiickas 3iekTpoHHas mkona. - https://resh.edu.ru/
2. Uudoypox - https://iu.ru/video-lessons
3. bubmumoreka [IOK- https:// urok.apkpro.ru









