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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHOJIOTMM OCHOBHOTO 00Iero oOpa3zoBaHus (yriayOJEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuerom (enepanbHOl paboueld MpOrpaMMbl BOCIUTAHUSA IS
o011eo0pa3oBaTeNbHbIX OpraHUu3aIHii.

[Iporpamma mo 6MOJOTUM OPUEHTUPOBAHA HAa 00YYAIOITUXCS, TPOSIBIISIOLIUX
MOBBIIICHHBI UHTEPEC K M3YYEHUIO OMOJIOTMH, U HampaBlieHa Ha (popMupoBaHUe
€CTECTBEHHO-HAYYHONM TI'PAMOTHOCTH M OPTaHU3AIMIO H3YYeHHs OHOJOTHMH Ha
JeSITEIbHOCTHON OCHOBE. B mporpamme mo OMOJI0THH YYUTHIBAIOTCS BO3MOXKHOCTH
ouonoruu B peanuzarnuu TpedoBanuiit ®I'OC OO0 k maaHuPyeMbIM JTUYHOCTHBIM,
MeTaIpeMETHBIM U IIPEIMETHBIM pPe3yJibTaTaMm 00ydeHUsl Ha yriay0JIEHHOM YpOBHE,
a TaKXKe pearn3aris MEXIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB OCHOBHOTO 00LIEro 00pa3oBaHMS.

[TporpamMMa BKITIOUAET paciipeesicHHe CoAepKaHus y4eOHOro MaTepuana ¢ 7
no 9 kiacc, a TakKe PEKOMEHJIYEMYIO TIOCJIEAOBATEIIbHOCTh M3YyUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKaHUS C YIETOM BO3PACTHBIX
0COOEHHOCTEN 00yYarOIUXC.

[TporpamMma mo Ouonoruu paszpaboTaHa C LEIbI0 OKa3aHHsS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

B mnporpamMme mo OHONOTHM ONPENENSIOTCS OCHOBHBIE IIEIM HM3yYCHUS
Owoyloruu Ha YrIyOJIEHHOM ypOBHE OCHOBHOTO OOINEro 0Opa3oBaHMS,
IUTAHUPYEMbIE  pe3yJbTaThl  OCBOEHUS  Kypca  OHOJOTHMH:  JTUYHOCTHBIEC,
MeTaIpeIMETHBIC, TIPEIMETHEIE.

buonoruss BHOCHUT CYIIECTBEHHBIN BKJIaJl B pa3BUTHE Y OOyYaronIuxcs
HAyYHOTO MHPOBO33PEHHUSI, BKIOUYasi (pOpMUpOBaHHE MPECTABICHUA O METOAax
MO3HAHUS KUBOH MPUPO/IBI, TTO3BOJISAET CPOPMUPOBATH CHCTEMY HayYHBIX 3HAHHUH O
KUBBIX CHCTEMax, YMEHHUS WX TMPUMCHITh B Pa3HOOOpPA3HBIX IKU3HECHHBIX
CUTYaIIHsIX.

buonornyeckas mOATOTOBKAa Ha yYIIyOJIEHHOM YPOBHE CIOCOOCTBYET
Pa3BUTHIO MOTHBAIMM K H3YyYEHUIO OWOJOTHMH, TOHHUMAHUIO O00YyJarouuMuUCs
HAyYHBIX TPHHIMIIOB OpPTaHW3alluH JIEATCILHOCTH YeJIOBEKa B JKUBOW IPHUPO/IE,
MI03BOJISACT 3AJI0)KUTH OCHOBBI IKOJIOTUYECKOU KYJIbTYPHhI, 3J0POBOTO 00pa3a KU3HH,
CIIOCOOCTBYET OBJIQJICHUIO OOYYAIOIMMUCS CICIHATIBLHBIMUA  OMOJIOTUYECKUMHU
3HAHMSIMU, 3aKJIAJbIBAIONIMMUA OCHOBY JUIS JajdbHEHIIEro OWOJOTHYECKOTO
oOpa3oBaHUs.

HeassMmu 00yuyeHusi OMOJOTUM HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS
(yriyOn€HHBINA YPOBEHB) SIBJISIFOTCS:



pa3BUTHE UHTEPECA K N3YUCHHIO )KU3HEEATETLHOCTH OMOJIOTHUECKIUX CUCTEM
pPa3HOTO YPOBHS OpraHU3AIMH, OCOOCHHOCTSM CTPOCHHUSI, JKU3HEACATEIHHOCTU
OpraHu3Ma 4YeJI0BEKa, YCIOBUSIM COXPAHEHUS €ro 3JI0POBbS;

dbopMHUpOBaHUE YMEHUU TNPUMEHATh METOJbl OMOJIOTMYECKON HAyKH JUIs
U3y4YeHUs! OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE OPraHU3Ma YeJIOBEKa;

BOCITUTAHNE DKOJIOTHYECKON KYJbTYpPHl B IESIX COXPAHECHHSI COOCTBEHHOTO
3JI0POBbBSI 1 OXPAHBI OKPYKAIOIMIEH CPEJIbI;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cepax Oymyiein
npoecCHOHANbHON JIeSITEIbHOCTH, CBS3aHHOM € OMOJIOTHEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY NMPOGUIIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUsI.

JlocTuxeHue 1eneil mporpaMmbl O OMOJIOTMH OOECIIEYMBACTCS PELICHUEM
CIIEYIOIINX 3a]a4:

npruoOpeTeHre 00yUJalOIUMHUCS 3HAHUN O )KUBOU MIPUPOJIE, 3AKOHOMEPHOCTSIX
CTPOEHUS, JKU3HEACITEIBHOCTH M cpenooOpasyromieid poiu TpuboB, pacTEHUH,
YKUBOTHBIX, MUKPOOPTAaHNU3MOB, O YEJIOBEKE KaK OMOCOIUATBLHON CHCTEME, O POJIH
OMOJIOTMH B MPAKTUYECKON JIEATEIbHOCTHU JIIOJIEH;

OBJIaJICHNE YMECHHSIMU IMPOBOJIUTH UCCICAOBAHIS 0OBEKTOB JKUBOU TIPUPOIBI C
UCIIOJIb30BAaHUEM JIA0OPATOPHOTO OOOPY/IOBaHUS W HMHCTPYMEHTOB ITU(GPOBBIX
nabopaTopuid, OpraHu3aldd HaOMIOACHUS 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma,

OCBOEHHE MPUEMOB PabOTHI ¢ OMOJOTHYECKONH UH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JaCTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOE
OIICHUBAHUE;

OCBOCHHME DJKOJOTUYECKH TPAMOTHOTO TIOBEICHUS, HAIpaBICHHOTO Ha
COXpaHEHHE COOCTBEHHOTO 3/I0POBBS M OXPaHBI OKPYIKAOIIECH MPUPOTHOMN CPEIbI;

puoOpeTeHE MpeIcTaBiIeHU 0 chepax nmpodecCuoHaNbHON NeITeIbHOCTH,
CBS3aHHBIX C OWOJIOTMEH M COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSIX OMOJIOTHH.

OOmiee YMUCIIO YacoB, PEKOMEHJIOBAHHBIX JJISI W3y4YeHHS OWOJOTHM Ha
yIIIyOJICHHOM YpOBHE, — 272 4aca: B 7 kjacce — 68 dacoB (2 yaca B HeleN0), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B HEZIeIHO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Bsenenue

[uronorust — Hayka o kjeTke. CoBpeMeHHas kjieTouHas teopus. Kierka —
€AUHULA CTPOECHUS, KU3HEACATEIBHOCTH U PA3MHOKEHUS KUBOr0. XUMUYECKUI
coctaB kieTkd. CTpyKTypHass OpraHu3alus KIETKA. OYKapuOTHBIE U
MpOKapuoOTHBIE  KiIeTku. MeMmOpana. Ilutommasma. Opradounsl. Enwnas
MeMOpaHHasi cuCTeMa KJIETKHM. MUTOXOHJApUU U T1acTuabl. lluTockener u
opraHouzipl JBWXeHUs. Snpo. XpomocoMmbl. ['eHbl. YIBOEHHE XPOMOCOM.
[TnonaHocTh kieTku. Kierounsdi nukn. Muto3. Meiio3. Pasmuoxenue. Tumbl
YKU3HEHHBIX ITUKJIOB.

Bupycosnorust — Hayka o BUpycax. Bupycel — HekneTounble (popmbl. Brian
POCCUHCKUX M 3apyOeKHBIX YU€HBIX B pa3BUTUE BHUPYCOJIOTMU. BupycHbie
3a00JIeBaHUsl PACTCHUM, )KUBOTHBIX U YesloBeKa. Mepbl MPOPMIAKTUKA BUPYCHBIX
3a00JIeBaHUM.

CoBpeMeHHass  KiacCU(PUKalMsg  OPraHu3MOB, OCHOBHBIE  IPUHLMIIBI.
Knaccudukainuss OpraHu3MOB M SBOJIOIMOHHOE YydeHHE. Teopus 3BOJIOIUU
Yapne3a lapsuHna.

MeTonbl HaydyHOTrO TO3HaHUS B Ouosoruu. [IpaBuna paGoThl CO CBETOBBIM
MHUKPOCKONIOM. BpeMmeHHble W TMOCTOSIHHbIE MHKpomnpenapaTtsl. MeToanka
MPUTOTOBJICHUS BPEMEHHBIX MHKpOIpenapaToB. MUKpPOCKOMUS ONTUYECKAas,
AIEKTPOHHAsA, CKAHUPYIOLIAs, 30H10Basl.

Jlemoncmpayus TOPTPETOB  YU€HBIX, MHUKpOodoTOorpaduii  KIETOUHBIX
CTPYKTYP, BBIIIOJHEHHBIX C TOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIINH.

Jlabopamopnvie u npakmuueckue pabomaul

[IpaBwia TexHUKU O€30MACHOCTH TMPU MPOBEACHUU JAOOPATOPHBIX U
MpakTU4YeCKUX paboT. OCHOBBI MHUKPOCKONHUHU: TMPUTOTOBJIEHUE BPEMEHHBIX
npenaparoB U pabora ¢ Mukpockornom. OdopmieHue pe3yabTaToB padOThl C
MHKPOCKOTIOM.

bakrepun u apxeu

Mukpobuonorus — Hayka 0 MuKpoopraHuzmax. OCOOEHHOCTH CTPOCHHS
MPOKapUOTHON KJeTkH. MHorooOpa3zue ¢opm kierok Oaktepuil. Poct u
pa3MHokeHue Oaktepuil. Cnopsl Oaktepuid. JKu3HenesTeNbHOCTh OaKkTepuil:
aBTOTpopHbIE U TreTepoTpodHBIC, aHA’pOOHbIE U  a’dpoOHBIE OaKTEpHH.
[{uanoOGakTepuu U UX POJIb B IPUPO/IE.

Oco0eHHOCTH OpraHU3aly apxeil 1 uX oTIn4us ot Oakrepuil. Ponb apxeit u
OaxkTepuil B BOSHUKHOBEHUH 3YKapHUOTOB.



PacnpocTtpan€HHOCTh OakTepuili M apxed, WX POJb B MPHUPOAE U KHU3ZHU
yenoBeka. Posib GakTepuii B OMOT€OXMMHYECKUX ITUKITaX.

Jlabopamopnuie u npakmuueckue pabomal

N3ydyeHne MeTo10B 1e3UH(PEKIUN U CTEPUITU3ALIUN.

N3yuenne Mmopdonoruu 6akrepuii Ha MUKPOCKOIIMYECKUX MpenapaTax.

MHoroo0pa3ue 0THOK/JIETOYHBIX JYKAPHOT

OCHOBHBIE NpPHU3HAKA OIHOKJIETOYHBIX JYyKapuoT. CTpoeHHue, IBHXKCHHE,
NUTaHUE, Pa3MHOXKEHHE OJHOKJIETOYHBIX aBTOTPOPHBIX U TIeTepOTPOHBIX
JYKapHOT HAa NPHUMEPE 3BIJIEHBl M TPUIAHOCOMBI, TPUXOMOHAJbl M KHUIIEYHON
AAMONMK, UHPY30pUd TY(ETbKH W MaJISIPUIHOrO IUIa3MOJHMS, PaguONIApUld U
dopamunudep, ameob! npoTes, AMaToMe. 3HaUeHUE OJHOKIETOYHBIX SYKapHOT B
npuposie U Ku3HU yenoBeka. CoHHas Ooine3Hb, Oone3Hp Illaraca. Koxsbiil u
BUCLIEpaIbHBIN Jeimmanno3. Tpuxomonuas. JIsMOamos.

Jlabopamopuvie u npakmuueckue pabomaul

N3yyeHue oqHOKIETOYHBIX OPTaHU3MOB 0 MUKPOCKOIIOM Ha BPEMEHHBIX H
(uKCHpPOBaHHBIX MUKpOIIpENaparax.

ApxenacTuIHbIe WIH «PACTECHUD)

boranuka — HayKa 0 pacTeHusIX

Kparkas wuctopus pa3BuTusi OoTaHuKU. boTaHmka # OOBEKTHI €&
ucciaenoBanuii. OOBEM 1HapcTBa «pacTeHUS» B  COBPEMEHHOH CHCTEME
opranudeckoro wmupa. Pasznensl OoraHuku. CBA3b OOTaHUKH C JAPYTUMH
OMOJIOTMYECKUMHU HayKaMU, MEJUIIMHON U CEJIbCKUM XO03sIICTBOM. Posib O0TaHMKH
B (OpPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KApTHUHBI  MHpA.
[lepcniexkTuBBI pa3BUTHS OOTAHUKHU Kak Hayku. [[pumeHeHne O0TaHUYECKUX 3HAHUH
yesnoBekoM. [Ipodeccun yenopeka, cBsizaHHbIE C OOTAHUKOM.

Jemoncmpayua TOPTPETOB YYEHBIX, KUBBIX PACTEHHUM, KOJUICKUUU U
MYJISDKEH.

OO0mas opranu3anus pacTUTEJILHOI0 OPraHu3Ma

PacturenvHas kietka u €€ 0COOCHHOCTH.

PacturenbHpie TkaHu. OTKpBITUE pACTUTENbHBIX TKaHed. CTpoeHue u
GbyHKIIUU pacTUTENbHBIX TKaHel. [IpocTeie u cioxHbie TkaHu. OOpa3oBaTeIbHEIE,
ITIOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE, TPOBOSIINE TKAHU.

Opranbl ¥ CUCTEMBI OPraHOB PACTUTEIIBHOTO OpraHu3Ma, X B3aHUMOCBSA3b.
PacTurenbHpIl OpraHu3M Kak €QUHOE Lelioe. BereratnBHbIE W T€HEPATUBHBIC
OpraHsbl.

Jlemoncmpayusa OnBITOB MO OOHAPY>KEHHUIO B CEMEHAX pAaCTEHUU BOJIbI,
MUHEPaThHBIX ¥ OPTAHMYECKUX BEIIECTB, Kpaxmaia, OeKa 1 JKupa.

Jlabopamopnsle u npakmuyeckue padomeol.



N3yueHne CTpOEHMS PACTUTEIBHBIX KIETOK HA TOTOBBIX M BPEMEHHBIX
MHKpPOIIpENnapaTax.

Habnrogenue mpouecca Iuia3MoiiM3a M JICIUIa3MOJIM3a B PaCTUTEIbHBIX
KJIETKaX MOJi MUKPOCKOITOM.

N3yuenne 0cOOCHHOCTEH CTpOEHUs] TKaHEH pacTeHUH Ha TOTOBBIX H
BPEMEHHBIX MUKpOIIpenaparax.

W3ydeHue CTpoeHHs OpraHOB PacTeHM Ha JKMBBIX OOBEKTax U repOapHBIX
oOpasrax.

CnopoBble pacTeHus

Kpacublie, 3enénbie m XapoBble BOIOPOCJIHU. AJBIOJIOTHS — HayKa o
BOJOpOCIAX. Bomopocnm —  HETAaKCOHOMHMYECKas TIpyINIa  OPraHU3MOB,
IPUCHIOCOOJIEHHBIX K )KM3HU B BOJHOM CpPEJIe, OTHOCAILIUXCS K Pa3IMYHbIM APCTBAM
B COBPEMEHHOM CHUCTEME OpPraHHYEeCKOro Mupa. MecTo KpacHBIX, 3€JIEHBIX U
XapOBBIX BOJIOPOCIIEH B COBPEMEHHOM crcTeMe oprannieckoro mupa. Oco0eHHOCTH
UX CTPOEHUs, Pa3MHOKECHMS U KU3HEHHBIX HHUKJIOB HA NMPUMEPE XJIAMUIOMOHA/IBI,
XJIOPEIUTBI, K130 OPbl U YIbBbI, CHUPOTHPHI U Xaphl, MTOPPUPHI.

bypeie Bogopocin, HX TAKCOHOMUYECKOE TIOJIOKEHHUE BHE LIaPCTBA PACTCHUM.
JKu3HeHHble IMKIIBI TaMUHapUU (MOpCKas Kamycrta) U pykyca. Pacnipoctpanenue u
9KOJIOTHs. POJIb B IPUPO/IE U 3HAYECHHUE B KU3HU YEIIOBEKA.

[IpoucxoxaeHrue BoICIIUX pacTeHui (AMOpHUO(UT) OT XapOBBIX BOJOPOCIEH.
CoBpeMEHHBIE TOAXO0/IbI K CUCTEMATHKE PACTCHU.

MoxoBuansle wiam Mxu. OOmas XapakTepuCTHUKa, CTpPOCHHE U
KU3BHENIEATEIbHOCTh, )KU3HEHHBIN UK MXOB. MHorooOpasue MxoB. Kykymikux
1€H u caruym. PacnipocTpaHeHue U 3KOJI0TUsl MXOB. 3HaU€HUE MXOB B IIPUPOJIE U
KU3BHENEATEIbHOCTH  4enoBeka.  TopdooOpazoBanue.  [leyéHouHukum U
AHTOLIEPOTOBBIE.

IlnaynoBuanbie (miaaynsl). OOmas xapaktepuctuka. Mopdonorudaeckue
OCOOCHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHMU3alMH, KU3HEHHOTO
UKJIa [ayHa OynaBoBuaHOro. IlosoBoe mokoneHue, peaykius ramerodura.
PacnpocTpaHeHre W SKOJIOTWS IUJIAyHOBUIHBIX. 3HAUYEHUE B MNPHUPOAE U
WCIIOJIb30BaHUE 4YENOBEKOM. lckomaeMble IIayHOBUAHBIE. Posib HMCKOIMaeMbIxX
IUTAYHOBHUIHBIX B PACTUTEIBHOM IOKPOBE MaIe030MCKONM 3pbl U B 00pa30BaHUU
KaAMEHHOTI'O YIJIA.

IManopoTHNKOBHIHBbIE (MAMOPOTHUKHU U XBolM). OOIIas XapaKTEpUCTUKA
NarOPOTHUKOBUJIHBIX. (OCOOEHHOCTM OpraHu3alid BETreTaTUBHBIX OPTaHOB,
KU3HEHHOIO0 [HKJIA XBOmIAa mosieBoro. CTpoeHue M IKU3HEAESATENbHOCTD
NaropoTHUKOB. JKM3HEHHBIM LMK NAaNOPOTHUKOB HA NpPUMEPE IIMTOBHHKA
MY>KCKOT0. PacnpocTpaHeHHe W 3KOJIOTHUsS NAlOPOTHUKOBHUJIHBIX. 3HAYEHUE B
MIPUPOJIE U KU3HEAEATEIbHOCTH YEJIOBEKA.



Jlabopamopuusie u npakmuyeckue padbomul

N3y4yenne 0cOOCHHOCTEHN CTPOCHUS ¥ )KH3HEHHBIX IUKJIOB OJTHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX M KpPAacCHBIX BOJOPOCIECH Ha >KUBOM U
repOapHOM MaTepuase.

N3yyeHue cTpoeHus: U >KM3HEHHBIX IUKIOB OYpBIX BOJAOPOCIEH Ha KHMBOM H
repOapHOM MaTepuale.

N3ydeHnne ocoOEHHOCTEH CTPOCHUS KYKYIIIKMHA JIbHA U carHyma (Ha )KUBBIX
1 repOapHBIX 00BEKTaX).

N3yyenue ocoOeHHOCTEW CTpOeHUs IulayHa OyJIaBOBHUIHOTO (HA >KUBBIX U
repOapHBIX 00BEKTaX).

N3yueHnne 0cOOEHHOCTEN CTPOCHHUSI XBOIIA MOJIEBOTO (Ha )KUBBIX U TepOapHbIX
00BEKTaX).

N3yyenue ocobeHHOCTEN CTpOEHUSI MAaNOpOTHUKA IIIMTOBHUKA MYKCKOTO (Ha
YKUBBIX U repOapHbIX 00BEKTAX).

CeMeHHBIE pacTeHus

I'onocemenHnble. BO3HMKHOBEHME CEMEHM — Ba)XHBIM STaIll B JBOJIIOIINH
BBICIINX PAcTEeHHUW. /[peBHHE CEMEHHBIE NMAIIOPOTHUKH, UX POJb B JAIbHEHIIEM
Pa3BUTHU CEMEHHBIX pacTeHuil. OOIIMe NpPU3HAKK CEMEHHBIX PACTeHHH Kak
HamOoJiee MPHUCIOCOOJIEHHBIX K CYIIECTBOBAHHMIO Ha cyiie. ['oloceMeHHble —
HETAaKCOHOMHUYECKasl TpyIlmna CeMEHHBbIX pacTeHud. OOIIas xapakTepUCTHKA,
OCOOCHHOCTH OpraHM3allMM TOJIOCEMEHHBIX. JKHM3HEHHBIM IMKJI XBOWHBIX Ha
nmpuMepe CocHbl. PasHooOpaswe ToJIOCEMEHHBIX. XBOHWHBIEC, [ HMHKTOBBIC,
CaroBHukoBble, ['HeTOBble. PacnpocTpaHeHHME ¢ 3KOJIOTHSI TOJOCEMEHHBIX.
3Ha4YeHue B MPUPOJE U B XO3AMCTBEHHOMN AEATEIbHOCTH YEIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuenne 0coOEHHOCTEN BHEIIIHETO CTPOEHUSI BETOK, XBOM, IITUIIEK U CEMSH
XBOMHBIX (€J1b, COCHA, TUCTBCHHHUIIA).

LIBeTkoBbIe pacTeHusi. OOImas xapakTepUCTUKA IBETKOBBIX. CTpoeHHE U
KU3HEJEATEIbHOCTh 1BETKOBBIX. [[BETOK Kak OpraH MOJOBOTO Pa3MHOXKEHHS Y
MOKPHITOCEMEHHBIX ~ pacTeHud. PasHooOpasue 1BETKOB: TpaBWIbHBIE U
HeMpaBWIbHBIE, 000€MOoJbie W pazaeiabHomnoybie. OTHOIOMHBICE W JIBYJIOMHBIE
pactenusi. CouBerus (cioxsble, mnpoctbie). lIBerenune. Pa3Butue MHUKpo- H
meracriop. ['ametsl.  Omnbuienue.  OmnogorBopenuwe.  3urorta.  [[BoiHOe
OIUIOZIOTBOPEHHE Y TOKPHITOCEMEHHBIX (LBETKOBBIX) pacteHuid. Paboter C.T.
Hasammna. J)Kn3HeHHBIN UK [IBETKOBHIX.

[lnoner m cemena. PasnooOpasme tiogoB. Cyxue © COYHBIC IUIOJBI.
OpnoceMsHHbie W MHoOrocemsiHHble TUI0Abl. Comnoausi. CTpoeHue ceMmsiH
JIBYJIOJIbHBIX U OJHOJOJBHBIX pacTeHui. PaznooOpasue cemsiH. PacripoctpaHnenue



IUIOZIOB U CEMSIH B MpHUpPOAE. YCJIOBHUS MpopacTaHUs ceMsH. JlpIxaHHe CEeMSH.
PasButne mpopoctka. PacmpocTpanenue miooB U CeMsiH B IPUPOJIE.

NuauBuayaibHOE pa3BUTHE pacTeHHil (oHTOreHes). llepuoasl oHTOreHes3a:
AMOPHOHATBHBIN, MOJIOJIOCTH (FOBEHWJIBHBIN ), 3PEJIOCTU (Pa3MHOKEHHS ), CTAPOCTH
(CeHMIIbHBIN) HA IPUMEPE MOKPHITOCEMEHHOT0 pacTeHus. CTaJiuy BereTallioOHHOTO
nepuoja pacTeHUM Ha MpUMEpPE 3JAKOB (BCXOJbI, KYIIEHHE, BBIXOJ B TPYOKY,
KOJIOIICHHE, [[BETEHUE, CO3PEBAHUE).

Jlabopamopusle u npakmuyeckue padomaul

N3yuenne mopdosioruu 1BeTka (Ha KUBBIX U (PUKCUPOBAHHBIX OOBEKTaX).

N3yuenne paznoobpas3usi ConBeTH (Ha repOapHbIX 00pasiiax).

W3ydeHne CTpoeHHs 3aBs3M LIBETKA U CEMSIIOYKH IMOJ MHUKPOCKOIOM (Ha
TOTOBBIX MUKpPOIIpENapaTax).

N3yuyenue cTpoeHus ceMsiH MOKPHITOCEMEHHBIX PACTEHUH.

N3ydeHue cTpoeHus III0/10B U COILIOAMI.

CrpoeHue ¥ )KU3HEAEATEIbHOCTh CEMEHHbIX PACTEHUH

IToOer u moGeroBbie CUCTEMBI

[Tober. Mopdonoruss nmobera. CTpoeHue O0OJMCTBEHHOro IMobera. Y3el.
Mexnoy3nue. MeramepHocTb. Pa3HooOpasue 1o0eroB. YKOpPOUYEHHbIE U
yaMHEHHBIE ToOeru. BeretatuBHbie U renepatuBHbie moderu. [Tonoxxenue nodera
B IpocTpaHcTBe. BuaonsmeHEéHHbIe nodery.

[Touka — 3avarounsiii moGer. Crpoenune mouku. PasHooOOpasme mouek:
BETETATUBHBIE, BET€TATUBHO-TEHEPATHUBHBIC, TCHEPATHUBHBIC, OTKPBITHIE, 3aKPHITHIC.
Bepxyieunsie, 00koBbI€ (I1a3yLIHbIE) U TPUAATOYHBIE TOUKH.

Crebens. Mopdoinorus credins. Dopma crebnelt y TpaBSHUCTBIX U APEBECHBIX
PaCcTEHUMN.

Anatomust ctebns. CrtpoeHue creOsis JABYJOJBHBIX M OJIHOJOJIBHBIX
TpPaBSAHUCTHIX pacTeHuil. Pacnonoxkenune mpoBoisdmux TkaHeil. CTpoeHue cteds
JPEBECHBIX PACTCHUM.

Oynkuuu  crebnsa. MexaHnuueckasi,  TpaHcHopTHas.  BeretaTuBHoe
pPa3MHOKEHHUE [IBETKOBBIX PACTECHHIA.

Jlemoncmpayusa onvima — TEPEABUKEHUE MHUHEPAJBHBIX M OPraHUYECKUX
BEILECTB M0 CTEOJI0, BUJIOM3MEHEHHBIX TTOOETOB.

Jlabopamopuvie u npakmuyeckue padomoi.

N3yuenue Mopdosorun modera Ha KUBBIX OOBEKTAaX WIM Ha TepOaApHBIX
oOpa3max.

N3yyeHue CTpoeHUsS BETETAaTUBHBIX, T€HEPATHUBHBIX W CMEIIAHHBIX IMOYEK.
Pa3Ho0Opa3ue nouek y ApeBECHBIX PACTEHU.

W3yyeHue mnomepeyHoro Cchnujia CTBOJA PACTEHUH M aHaIU3 BIUSHUS
DKOJIOTHYECKUX YCIIOBUM HA PA3BUTHE PACTEHUMU.



N3ydenrne ocoOeHHOCTENW aHATOMHYECKOTO CTPOEHUS CTeOs ABYJOJIbHBIX U
OJTHOJOJBHBIX TPABSHUCTBIX PACTEHHM (HA JKMBBIX OOBEKTAaX WA Ha repOapHbIX
oOpasmax).

N3yyeHue ocoOEHHOCTEW aHATOMUYECKOTO CTPOEHHUSI CTEOJsi JAPEBECHBIX
paCTECHUH.

W3ydeHue TpaHcropTa BEIIECTB B cTeOIE.

N3yuenue metamopdo3oB mobdera.

Jluer. Mopdonorus nucra. JlucToBas MiIacTUHKa, OCHOBaHHUE JIUCTA,
YepeloK, MPUINCTHUKU. Pa3zHooOpa3ue JucTheB: (OPMBI JTMCTOBBIX IJIACTUHOK,
JKUJIKOBAaHUE JINCTHEB, NPOCTBHIE M CIIOKHBIE JUCThs. JlucropacmoynokeHue u
JUCTOBAs Mo3auKa. Bupon3smeHeHus: TUCThEB U UX (PYHKIUU.

AHaroMus aucTa. DnuaepMa U yCTbUUHbIM annapar. Mesodut. [IurmMmeHTs
mucta. [lmactunel. Kunky (cocyAauCTO-BOJOKHUCTBIE ITyukH). (OcoOeHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.

OyHKIMM JHUCTA. 3anacarolias, 3allUTHas, BETETATUBHOE PAa3MHOXKEHUE U
npyrue ¢ynkuuu. TpaHcnupanus u raz3oo0OMeH. BiusiHue BHEIHUX YCIOBHMM Ha
Tpancnupaiuio. Dorocunres. 3HaueHue potocuHTe3a. KocMuueckas posib 3e€IEHBIX
pactenuii (K. A. Tumupsszes). Jlucronan, ero npuuuHbI, MEXaHU3M U 3HAUCHUE B
YKU3HU PACTEHUS.

Jlemoncmpayua onvimog. BBHIICICHUE NUIMEHTOB JIACTA HA IIpUMeEpe
CIIUPTOBOM BBITSXKKH XJIOpOo(uiIia; 00pa3oBaHue Kpaxmaia B 3€JIEHBIX JIUCThSIX Ha
ceery (¢uryper FHO. Cakca); BIusSHHME CHJIBI CBETa Ha BBIJICJICHHE KHCIOpOa
BOJIHBIMU PAaCTEHUSAMHU (IIOACUYET My3bIPHKOB KUCIOPOAA).

Jlabopamopnwie u npakmuueckue pabomol.

N3yyenue Mop(oIoruu JUCTa Ha )KUBBIX 00BEKTAX WM repOapHbIX 00pa3lax.

Tunel 1 GOpMyJIBI INCTOPACTIOTOKEHHUS.

HccenenoBanye aHaTOMUU JIMCTA € IIOMOLIBIO CBETOBOI'O MUKPOCKOIIA.

N3yuenne metaMmopdo30B JInCTA.

Kopenb n xopHeBbie cucteMbl. Mopdonorus kopHs. Buasl kopHeil. Tumbl
KOPHEBBIX CUCTEM.

Anatomusi kKopHs. 30HBI KOpHA. KopHeBoll uexnuk. CTpoeHue KOpHS Ha
IIONIEPEYHOM CpPE3€ B 30HE BCACHIBAHUS.

OyHKIMU KOpHS. 3aKkperieHue pacTeHusi B cyoOcTtpare. BcacwiBanuwe wu
MIPOBEJCHUE BOJIbl U MUHEPAJIbHBIX BEILECTB. 3allaCaHUE MUTATEIbHBIX BEILIECTB.

MunepanbHOoe nuTaHue pacteHud. l[locTyrieHne BOAbI M MHUHEpaJIbHBIX
BemiecTB. KopHeBoe naBiieHHE. DJIEMEHThl MHHEPAIBHOTO MHUTaHUS (Makpo- H
MUKpPOAJIEMEHTHI).  BblpaniuBaHue pacTeHHid METOJaMH THUJPOINOHUKH U
aspornioHuku. ObecrieyeHne yCiaoBUn sl AbIXaHHUsI KOPHSI.



Jpixanue xopHsa. CuHTe3 OMOJIOrMYECKH aKTHBHBIX BEIIECTB. BereratuBHoe
pa3MHOXeHue. BugonsmMenenus KopHel u ux QpyHKIuu.

Jlemoncmpayua oTpacTaHus NPUAATOYHBIX KOPHEN Ha NMPUMEPE CMOPOINHBI
U JPYTUX PACTECHHI; MOCTYIUIEHUS BOJBl M3 IOYBHI B KOPEHb, HArHETAOIIETO
JIEVCTBHS KOPHSI; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnsie u npakmuueckue padbomot

N3ydenne MOppoIoTuu KOpHsI Ha )KUBBIX 00BEKTaX WIIM repOapHbIX 00pasiax.

N3ydeHne aHaTOMUYECKOTO CTPOCHHS KOPHS Ha TOTOBBIX MUKPOIIPENIApaTax.

M3ydeHne CTpOeHHs] KOHYMKA KOPHSI MPOPOCTKA MIIEHULBI U NEPBUYHOTO
CTPOCHUS KOPHS upHca (WK APYroro PacTCHHS).

N3ydeHne CTpoeHHs KOPHEBBIX BOJOCKOB C TOMOWIBK) CBETOBOIO
MHKPOCKOIIA.

HccnenoBanue BIUsHUA BO3/1yXa HA pa3BUTHUE KOPHEU.

N3ydenne Mmetamop(0o30B KOPHSI.

BereratuBHOe pa3MHOKeHHE pacTeHMHd. BereraTuBHOE pa3MHOKEHHE
IIBETKOBBIX PAaCTEHHWH M €ro 3HAYEHUE B E€CTECTBEHHBIX YCJIOBUSAX M B
CEJIbCKOXO3SIICTBEHHON ~ mpakTuke.  OCHOBHbIE  (OPMBI  BEreTaTHUBHOTO
Pa3MHOXKEHHUS: KOPHSMH, JIMCThSIMH, HAJA3EMHBIMU W TOJ3EMHBIMU IMOOETaMH.
Pasmuosxxenne npuBuBkoil. Pa6oter U.B. Muuypuna. KionupoBanue pacteHuil.
MUKpOKIOHAIIBHOE pa3MHOXEHHE pacTeHud. KilerouHass WHXEHepus Kak
COBPEMEHHAS TEXHOJIOTUS PA3MHOKEHHS PACTEHU.

[TouBa. PabGotet B.B. [lokydaeBa o mouBe. XapakTEpHCTHKA TOYBHI.
Paznoo6pasue nous. [nogopoaue noussl. Y qo0penus. Hapyiienus MUHEpaabHOTO
MUTaHUsl PacTeHUil. ArpoTexHUYecKue MpUEMBI 00paboTkK TouBbl. [loHsTHE O
CeBOOOOPOTE U €ro 3HAYEHUU JIJIs1 BHIPAILIMBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

Jlemoncmpayusa crnoco00OB BEreTaTUBHOIO PAa3MHOXKEHUS Ha MpUMEpE
KOMHATHBIX PACTCHUMU.

Jlabopamopnwie u npakmuyueckue pabomol

N3ydeHne MuTO3a B KOPEIIKE JTyKa.

N3ydeHne )XKM3HEHHBIX IUKJIOB PACTEHUN Ha repOapHbIX 00pasIax.

MeTto1bI MUKPOKJIIOHAJIBHOI'O PAa3MHOKEHUSI PACTEHUM.

Kaaccupukanus nBerkoBbiX. OnHononbHbie U JBynonbsHbie. CemelicTBa
uBeTKoBbIX. JIBynosbHble:  Kpecrousernele, Po3ousernbie, [lacn€Hosble,
Crnoxnougetnolie, MoTbuibkOBbIE (B0OOBBIE), 30HTHYHBIE. OIHOAOJIbHBIE: 3MaAKH,
AmapwiuncoBsle, Jluneitnbsie. Opxuaabie. OTIMUUTENBHBIE NPpU3HAKU. DOPMYIIBI U
JIUarpaMMbl IBETKOB. JIMKOpACTyIIME U KyJIbTYPHBIE ITPEICTABUTEIIN CEMEUCTB, UX
3HAQ4YEHUE B NIPUPOJIE U MCIOJIB30BAHKUE YEIOBEKOM. PacnpocTpaneHne u dKOJIOrus
LBETKOBBIX.

Jlabopamopnvie u npakmuueckue padomaol



MN3yyeHne  OTIIMYMTENBHBIX  NPU3HAKOB  IPEICTABUTEIEH  CEMEMCTB
ITOKPBITOCEMEHHBIX.

OmnpeneneHne NpenCcTaBUTENEH Pa3IMYHBIX CEMEHCTB C HCIOJIb30BAaHUEM
OIIPEJENUTENICH PACTCHUN WIN ONPEIEIUTENIBHBIX KAPTOUYEK.

JKoJI0rus pacreHuil. Pactenuss B npupoaHbIx coodumecTBax

Pactenus u cpena oduranus. konorudeckue (paktopsl. PacTenus u ycioBus
HEKMBOW MPHUPOJBI: CBET, TEMIIEPATYPA, BIAKHOCTh, MUHEPAJIbHBIN COCTAB MOYBBHI.
DKOJIOTMYECKUE TPYNIIBI pacTeHU. PacTeHust U yClIoBuUs JKUBOUW NPHUPOBI: IPSIMOE
M KOCBEHHOE BO3JECHCTBUE OPraHM3MOB Ha pacTeHUs. B3aumocCBsA3M pacTeHUU
MEXIy OO0 U C APYTUMH OPTaHU3MaMHU.

3HaueHUEe NOYBEHHBIX OPraHU3MOB [UIsl NHUTaHUS pacTeHuil. Puzocdepa.
baktepuanbuble KiayOeHbKH. Mukopusa (3HIO- M SKTOMHUKOpH3a). 3€JIEHBIC
ya0OpeHus.

PactutensHoe  coobOmiectBo  (duronenos). buonenos.  Dkocucrema.
buopasnooOpasue. BuioBoi cocTaB pacTUTENIBHBIX COOOIIECTB, JOMUHUPYIOIIUE B
HUX BUABl pacTeHui. PacnpezneneHue BHUIOB B PacTUTENBHBIX COOOLIECTBAX.
SApycHoctb. PacturensHsie cooliecTBa: jieca, jayra, 00j0Ta, TYHIpPbI, IyCTHIHU.
[Ipucnoco0IeHHOCTh pacTeHH K cpesie U MecTaMm oouTaHusl. CMeHa pacTUTEIbHBIX
cooO1ectB. PacTurensHOCTD (pacTUTENbHBIN TOKPOB). Dropa.

B3aumocBs3p opranuzmoB. WHpeknmoHHbie O00JIE3HM paCTEHU U UX
Bo3Oynutenu. BupycHele (Mo3amdHas Oosie3Hb Tabaka, I€CTPOJIEIECTHOCTD
TIOJIbIIAHA U JIPYTHUE), TPUOKOBBIE (prKaBYMHA, MyYHHUCTAsl poca) U OaKTepruaibHbIC
(Mokpast THWIIb) 3a0oneBaHusi pacteHud. MMMmyHuTeT y pacrenuid. Ilpuuunbl
pacnpocTpaHeHus: ”HPEKIUOHHBIX Oose3Hel pacTeHuid. [IpuHIuIbI npoduiiakTHKU
¥ JIedeHUs] UH(PEKIIMOHHBIX 00JIe3HEeN pacTeHul B MPAaKTUKE PaCTEHUEBO/ICTBA.

IKcKypcuu uiu 6U0e0IKCKypcuu

W3yyeHue BUAOBOrO COCTaBa M 3KOJOTUYECKOIO COCTOSIHHSI OIHOTO W3
PaCTUTENBHBIX COOOIIECTB PETHOHA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yyenne 0coOCHHOCTEH CTPOCHHS PACTCHHM PAa3IMYHBIX HKOJIOTHYECKUX

IPYIIIL.

PacTureabHbIH MUP U AATEJILHOCTH YeJI0BeKa
PazButue pacturensHoro mupa. JKus3Hp pactenuil B Boje. llepBbie Ha3eMHbIe
pactenusi. OCBOGHME PACTEHHUSIMU CYILIW. JTallbl Pa3BUTHUS HA3EMHBIX PAcTECHUU
OCHOBHBIX CHCTEMaTH4YeCKUX rpynn. PuHHOGUTEI — TmepBbIE Ha3eMHbIC
cocynuctele pacteHus. llosBneHne TkaHel wu opraHoB. Ponb  ApeBHUX
ManOPOTHUKOBUAHBIX. Y CJI0KHEHHE PACTUTEIIBHOTO MUPA B MPOLIECCE IBOJIOLUH.



[Taneobotanuka. Mckomaembie octarku  pacTeHud. OKaMeHEIOoCTH.
Otnevarku. «’KHBbIE HCKOMTAEMBIE» CPEIN COBPEMEHHBIX PACTEHHI.

KynbTypHblE pacTeHuss M WX NpOHMCXOXAeHHE. LleHTpbl MHOrooOpasus u
MPOUCXOXKICHUST KylIbTypHBIX pacteHuid (mo H.M. Basunoy). Kynberypa
3emuenenus. KynbTypHble pacTeHHsS CEIbCKOXO3SIMCTBEHHBIX YTOJIUN: OBOILHBIC,
IUIOAOBO-STOAHBIE, ToJeBbie. [IpeacTtaBneHuss o cenekuMU U OWOTEXHOJOTHH.
MeTtonel BBIBEIEHHSI HOBBIX COPTOB PAaCTeHHMU. BO3HMKHOBEHME KOHTPACTHBIX
MPU3HAKOB y pacTeHuil ogHoro Buaa. ckyccrBennsiii or6op. HacnencTBeHHOCTD,
U3MEHYUBOCTb. Cospnanue HOBBIX IIPOJIOBOJILCTBEHHBIX KYJIBTYD.
[IponoBosnbcTBEHHAsI Oe30n1acCHOCTh. baHkK ceMsiH.

Pacrenus ropoaa, 0COOEHHOCTh TOPOACKOM (DJIOpbl. 3aHOCHBIE U A0OPUT€HHBIE
Buabl. CuHaHTpomHbIe, cOpHble pacteHus. WHtpomyuentel. Ilapku, necomapkwu,
CKBEphl, OoTaHMuYeckue caiabl, neHapapuu. OzeneHeHue. KomHaTHbIE pacTeHus,
LBETOBOJICTBO.

[locnencTBust  OEATENBHOCTH — 4YellOBeKa B 3kocucremax.  Oxpana
pPaCTUTENILHOTO MHUpA. BOCCTaHOBIEHME YMCIEHHOCTH PEAKUX BUIOB PACTEHUU.
Oco60 oxpansembie npupoaHeie Tepputopun (namee — OOIIT): 3amoBenHUKH,
3aKa3HUKHU, HallMOHAJIbHBIE NapkH, OnochepHble 3anoBeHUKU. OXpaHa pacTeHUH.
Pactrenust Kpacnoit kauru Poccuiickoit @enepanuu.

IKcKypcuu uau 6U0e0IKCKypcuu.

Pa3BuTue pacTutenbHOro Mupa Ha 3emiie (3KCKYpCHUs B MAJIEOHTOJIOTUYECKHMA
WJIM KpaeBeAUYECKUI My3eil).

Jlabopamopnwie u npakmuueckue pabomol.

N3ydeHne cenbCKOX03IUCTBEHHBIX PACTEHUM CBOETO PETMOHA.

N3yueHnne cOpTOBBIX OCOOCHHOCTEU KYJIBTYPHBIX PACTECHUH.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI ITPOI'PAMMBI 1O
BUOJIOTHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
(YIJIYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPaMMBbI MO OMOJIOTUH OCHOBHOTO
obOmero  oOpa3oBaHWs  JOHKHBI  OTPaXKaTb  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAMM U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLECCE peanu3alnuu
OCHOBHBIX HalpaBJICHUN BOCIUTATEIBHOMN JIEATEIbHOCTH, B TOM YUCJIE B YACTU:

1) rpamIaHCKOro BOCIIMTAHMS

TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JAESTEIBHOCTHU IIPU BBIITOJIHEHUU

WCCJIEIOBAHNUN U ITPOEKTOB, CTPEMJICHUE K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIH;
2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU COCTaBJISIOLIEH KYJIbTYpPbl, TOPJIOCTH 3a
BKJIaJl POCCUHCKHX M COBETCKHMX YYEHBIX B Pa3BUTHE MHUPOBOU OMOJIOTMYECKOU
HAYKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTh OLIEHWBATh MOBEICHHE M TMOCTYIKH C MO3UIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYPHI;

NOHMMAaHUE 3HAYMMOCTU HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

NOHUMAaHUE poJd OHOJOTHUH B (OPMHPOBAHUU ICTETHUECKOW KYIbTYPHI
JUYHOCTH;

5) ¢usuyeckoro BocnuTaHUA, (GOPMUPOBAHMSA KYJBTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0J1ATONOy YU :

OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBI0 M YCTAaHOBKA Ha 370pOBBI
o0Opa3 *u3HU (30pOBOE MHUTaHUE, COOIIO/ICHHE TUTMEHUYECKUX MPaBUIl U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJsIpHas Qu3nyeckKas
AKTUBHOCTB);

OCO3HaHHUE TOCJEICTBUN U HENpUATUE BPEIHBIX MPUBBIYEK (ymoTpebdiieHue
QJIKOTOJIsl, HAPKOTUKOB, KypeHHME) U HHBIX (GopM Bpena st (U3HYECKOTo U
MICUXUYECKOTO 37]0POBBS;

coOto/ieHne mpaBuil O€30MacHOCTH, B TOM YHCII€ HaBBIKM 0O€30MacHOro
MIOBEJICHUS B IIPUPOJHOM CpELIE;

c(OpMUPOBAHHOCTh HaBbIKa pPEQIEKCHH, YIpaBICHHE COOCTBEHHBIM
HMOIIMOHAIIBHBIM COCTOSIHUEM;



6) TPy10BOT0 BOCIMTAHUSA:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
DKOJIOTMYECKON HANpaBJIEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpUEHTAIUsl HAa MPUMEHEHHUE OMOJOTUYECKUX 3HAHWM MpPU PEIICHUH 3a]ay B
00JIaCTH OKpYKaloleh Cpeibl;

OCO3HAHME IKOJIOTMYECKHUX MPOOJIEM U IMyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW EATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAllMd Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEACTABICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
MPUPOJHOM U COLIMATBHOM CPEION;

MOHMMAHUE POJIM OHOJIOTUYECKOW HayKh B (POPMHUPOBAHUU HAYYHOIO
MHUPOBO33PEHUS;

pa3BUTHE HAYYHOM TH0003HATEIHLHOCTH, MHTEpPECa K OMOJIOTMYECKON Hayke,
HaBBIKOB UCCIIEOBATEIbCKOMN AESITEIbHOCTH;

9) agjanTauuu 00y4arouUIerocsi K M3MEHSIIOIUMCSH YCJIOBUAM COLMAIBHON U
NPUPOAHON Cpeabl:

OLICHKA U3MEHSIOIINXCS YCIOBUI;

MPUHATHE PEIIEHUs (MHANBUIYaIbHOE, B TPYIIIE) B U3MEHSIOIIMXCS YCIOBUSAX
Ha OCHOBAHHH aHAJIM3a OMOJIOTHYECKON HHPOpMAIUK;

IJIAHUPOBAHHUE JICMCTBMM B HOBOM CHUTyallud HAa OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeIMeTHBIE PE3yNbTaThl OCBOCHHUS IPOTPaMMbl 1O  OHOJIOTHH

OCHOBHOTO 0011IeT0 00pa30BaHMsl, TOKHBI OTPAXKaTh:
IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIISCTBCHHBIC IPU3HAKA OHOJIOTHYCCKUX
O0OBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYIICCTBEHHBIM TpPHU3HAK KIaCCU(PUKAIIMN OHOJIOTUYECKUX
OOBEKTOB (SIBIEHWH, TMPOIECCOB), OCHOBAHUS MJisi OOOOIICHWS W CpaBHEHUS,
KPUTEPUH MPOBOIMMOTO aHAIN3a;



C Y4€TOM MPEIJIOKEHHON OMOIOTUYECKON 3a/1a4H BBISIBIISTH 3aKOHOMEPHOCTH
U TPOTUBOpEUHs B paccMaTpuBaeMbiX (akTax M HAOIIOJEHUSAX, MpeIaraTh
KPUTEPUH JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

BBISIBIISATh ACPUIUTH MH(OPMAIIUHU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS
MOCTaBJICHHOM 3a/1a4u;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIC CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA M IPOLIECCOB, J€NaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHHUI 10 aHaJIOruu, (GOopMyIHpOBaThH
TUIOTE3bl O B3AUMOCBSI3AX;

CaMOCTOATENLHO BEIOMPATH CIIOCO0 pellieHus1 yueOHOM OM0I0ornueckoit 3a1aun
(cpaBHMBATh HECKOJIBKO BapHAHTOB PELIEHUS, BBIOMPAaTh HanOoJee MOAXOASAIIMM C
Y4ETOM CaMOCTOSITEJIBHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

(GOopMyIMpOBaTh BOMPOCHI, (UKCUPYIOLIUE Pa3pblB MEXIY pEaTbHbIM H
JKeaTeJIbHbIM COCTOSIHUEM CUTYyallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
MCKOMOE U JIaHHOE;

dopMupoBaTh TrumoTresy 00 HCTUHHOCTH COOCTBEHHBIX  CY)KJIEHUH,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJIECHHOMY IUJIaHy HaOJI0JEHUE,
HECJIOKHBIM  OMOJIOTUYECKUN HSKCIEPUMEHT, HEOOJIbIIIOE HCCIe0BaHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHMOJIOTHUYECKOro oO0BeKTa (IMporiecca) H3y4deHHs,
IPUYUHHO-CJIEICTBEHHBIX CBA3€M M 3aBUCUMOCTEH OHMOJOrMYECKHX OOBEKTOB
MEXTy COOOiI;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ HAOJIOACHUS U SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI MO PE3YJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIEHU;

POTHO3UPOBATh BO3MOXHOE JlajibHEHIIEe pa3BUTHE OUOJOTHYECKUX
MPOLIECCOB U UX IMOCJEACTBUS B aHAJIOTMYHBIX WJIM CXOJHBIX CUTYAlMSIX, a TAKKe
BBIJIBUTATH MPEIOJIOKEHUS 00 X PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora c undopmanueii:

MPUMEHSTh PA3UYHBIE METOJbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
oTOope OHoNJOrnyeckod HHPOPMALMKU WM JAHHBIX U3 HCTOYHUKOB C YYETOM
npeIoKEHHON yueOHON OMOJIOrHUecKon 3a1auu;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
OMoIOrHUecKyIo HH(GOPMALIMIO Pa3IMUHBIX BUAOB U (HOPM MPEICTaBICHHUS,



HaXOJIUTh CXOJHBbIE ApPryMEHThl (IOATBEPKIAIOIINE WIM ONPOBEPrarouIve
OJIHY U Ty € HJICI0, BEPCHIO) B Pa3INUHbIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHGOpMAllMM W WJUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JuarpamMmmamMH, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMU;

OLICHMBATh HAAE&KHOCTh OHOJOTMYECKOM HWHGOPMALMKA TIO KPHUTEPHUSM,
IPEIOKEHHBIM YUYUTENEM WIH C(HOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYI0 HH(OPMALIHUIO.

KoMMyHMKAaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0wenue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKJIEHHUS, BBIPAXaTh SMOIIMHU B MPOIIECCe
BBITIOJIHEHUS TPAKTUYECKUX U J1ab0paTOpHBIX padoT;

BBIpaKaTh c€0s1 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, 3HATH M PACIIO3HABATH MIPEAMOCHUIKN KOH(DIUKTHBIX CUTY I
U CMSATYATh KOH(JIMKTHI, BECTH IIEPETOBOPHI;

MOHUMAaTh HAMEPEHUsI JPYTUX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMme (hopMyIupoBaTh CBOH BO3PAKEHNUS;

B XoJe Jauangora W (WiIM) JIUCKYCCHHU 3aJaBaTh BONPOCHI IO CYIIECTBY
oOcyx/aeMoli OMOJIOTUYECKOW TEMbl M BBICKA3bIBAaTh WJCH, HAIICJIICHHBIE Ha
peleHre OMOJI0OrHYeCKOM 3a1auu 1 ToJIiepyKaHue 0J1aroKenaTeIbHOCTH OOIEHNS,

COTIOCTaBIISATh CBOU CYXKJICHUSI C CYXACHHUSIMU JAPYTHX YYACTHUKOB JHAIIOTA,
OOHapyXUBaTh PA3IUYMs U CXOJICTBO MO3UIIUIA;

MyOJIMYHO MIPEACTABIIATh PE3YJIbTAThI BHIMOIHEHHOTO OUOJIOTUYECKOTO OMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

CaMOCTOATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C Y4ETOM 3ajad
MpEe3eHTAlMM U OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBUU C HUM COCTaBJISITh
YCTHBIC U TMCbMEHHBIC TEKCTHI C MCTIOJB30BAHNEM HILTIOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHAA 1eATEJIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHl MPU PEINICHUH KOHKPETHOM OMOJOTHYECKON IpoOJIeMbl, 0OOCHOBBIBATH
HEOOXOJIMMOCTh MPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUH
MOCTaBJICHHOM y4eOHO 3a/1aun;

MPUHUMATB 11€JTb COBMECTHOM JESATEIHHOCTH, KOJJIEKTUBHO CTPOUTH ICUCTBUS
1o €€ JOCTIKEHUIO: PaCIPEeeNIATh POJIH, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U
pE3yNbTaT COBMECTHON PabOTHI;

yMETh 00001aTh MHEHUSI HECKOJBbKHUX YEJOBEK, MPOSBIATH TOTOBHOCTH
PYKOBOJIMTb, BBIIOJHSTH MOPYUYEHUS, TOAUUHITHCS;



MJIAHUPOBATH OPTAHU3AIUI0 COBMECTHON pabOThI, OMPEIESATH CBOIO POJIb (C
y4€TOM TPEANOYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHUS),
pacnpenemniaTh 3aJadyd MEXAYy WICHAMH KOMAaHIbI, y49acTBOBATh B TPYHIOBBIX
dbopmax paboThl (00CYXaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI 1 HHBIC);

BBINIOJIHATH CBOIO YacTh PadOThI, HOCTUTATh KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIPaBJICHUIO W KOOPJIWHUPOBATH CBOU JCUCTBHUS C JAPYTMMH WICHAMH
KOMaH/IbI,

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIUH MTPOAYKT MO KPUTEPUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSA, CPABHUBATh
pe3ynbTaThl C UCXOMIHOM 3a/laueil U BKJIAJ KaXKJ0TO YiIeHa KOMaH/Ibl B JJOCTHXKEHUE
pE3yNbTAaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH W TMPOSIBIATH TOTOBHOCTH K
MIPEIOCTABIICHUIO OTYETA TIepe ] TPYIION;

OBJIAJIETh CUCTEMOUN YHUBEPCATbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMATIBHBIX HABBHIKOB W 3MOILMOHAIBHOTO
MHTEJJIEKTa 00y4aroluXCsl.

PeryasiTuBHbIE YHHBepCcaJbHbIe Y4eOHbIE JeHCTBUS

Camoopranusamnus:

BBISIBIIATH TMPOOJIEMBI IS PEIICHUS B JKM3HEHHBIX M yUEOHBIX CHTYaIlHsX,
UCTIOJNB3YS OMOIOTHUECKHUE 3HAHNUS;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUIYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUNA TPYIITION);

CaMOCTOSATENILHO COCTABJIATh AJTOPUTM pEIIeHUs 3a7aud (WM €ro 4acTh),
BBIOMpaTh CIOCO0 penieHus y4eOHOM OMOJOTHMYECKOM 3aJaud ¢ y4€ToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npeajiaraeMbie BApUAHTHI PEIICHUN;

COCTaBJISITh IUIAH JCHCTBUN (TUTaH peanu3alid HaMEUEHHOTO aJropuTMa
pEIIeHMS ), KOPPEKTHPOBATH MPE/ITI0KEHHBIN aJITOPUTM C YIETOM TOTYyUICHUSI HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 M3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJIETh CLIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHBAIINU U PEDIICKCUU;

JaBaTh OICHKY CUTYAIIMH M MPEIaraTh IiaH € N3MEHEHUS;

YYHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIC MOTYT BOSHHUKHYTh
Ipy pEelICHHH Yy4eOHOW OMOJIOTMUYeCKOW 3ajmadd, aJdalTHpOBaTh pEIIeHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSCHATh  TPUYHMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NEeATEIbHOCTH, [aBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh
MO3UTHUBHOE B MTPOU3OILIEIIIEH CUTYyallUN;



BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

pasnuyaTh, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU AMOILMSIMHU U SMOIUSIMU
JIPYTHUX;

BBISIBJISATh U @HAJIU3UPOBATh IPUYUHBI SMOLIUN;

CTaBUTH ce€0s1 HA MECTO JPYroro 4eJoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYroro,

PeryaupoBaTh Coco0 BHIPAXKEHUS IMOIIHM.

IlpunsiTue cedst M APyrux:

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

IPU3HABATh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBO JAPYroro;

OTKPBITOCTh ce0€ U IPYTHM;

OCO3HAaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHUBEPCAJIbHBIX YYEOHBIX PETYJISITUBHBIX JEWCTBU,
KoTopasi oOecrneunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSS MO3ULINS JTUYHOCTH) U KU3HEHHBIX HABBIKOB JIMYHOCTH (yHPABICHUS
co00ii, CaMOJIMCIUIUINHBI, YCTOMYMBOIO MOBEACHNUA).

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE PE3yNbTaThl OCBOCHMS MPOrpaMMbl MO OMONOTHM (YyIri1yONEHHBINA
YpOBEHB) K KOHIy OOy4eHus B 7 Kjacce:

XapaKTepu30BaTh OOTAHUKY Kak OMOJIOTUYECKYIO HayKy, €€ pa3/ieibl U CBSA3U
C JpyrMMH HayKaMHu, OIEpUpOBATh 3HAHUSAMH aHATOMHUHU, THUCTOJIOTMH H
(bU3HON0ruY pacTeHuil;

NPUBOAUTH MPUMEPHI BKIIaAa poccuiickux (B ToMm yucie B.B. Jlokyudaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyOexHbix yu€Hbix (B ToM uucie P. I'yk, M.
Manbnurm) B pa3BUTHE HayK O pacTEHUSX;

OPUMEHATH OMOJOTMYECKHE TEPMHMHBI M MOHATHS (B TOM YHCIe: OOTaHUKa,
HKOJIOTHUSl pacCTeHHH, OaKTEpUOIIOTUsl, IPOTUCTOJIOTHS, CUCTEMAaTHKa, CyleprpyIna,
LApPCTBO, OTJIEN, KJIacC, CEMEMCTBO, pOJl, BUJI, )KU3HEHHAs! popMa pacTeHuil, cpena
oOWTaHUsA, PaCTUTEIBHOE COOOIIECTBO, BBICIINE PACTCHHS, WIA SMOPHODHUTHI,
CTIIOPOBBIE PACTEHMsI, CEMEHHBIE PACTEHHS, BOJOPOCIH, MXH, IUIAyHBI, XBOIIH,
NanoOpPOTHUKH, TOJIOCEMEHHbIE, TOKPBITOCEMEHHBIE, OaKTepUH, TPUOBIL, TUIIAMHUKH )
B COOTBETCTBUU C ITOCTABJICHHOH 3a1auei;



paznuyaTh MOAXOAbl K TIOCTPOCHHIO COBPEMEHHOM MHOI'OLIAPCTBEHHOMN
CUCTEMBI OPTaHUYECKOTO MUPA, CPABHUBATH €€ C IPEAIIECTBYIOIIUMU CUCTEMAMU U
BBISIBIISITH IPEUMYILIECTBA;

pasznuyaTh MOAXOABl K IOCTPOCHUIO COBPEMEHHON CHCTEMBI BBICIIUX
pactenuit (3mopuodur);

ONKCHIBATh CTPOEHUE M KU3HEIEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMEpPE MOKPHITOCEMEHHBIX, MU LIBETKOBBIX ): MOTJIOIIEHUE BOAbI U MUHEPAIBHOE
nuTaHue, (OTOCHHTE3, JAbIXaHHE, TPAHCIOPT BELIECTB, POCT, Pa3MHOKEHHE,
pa3BUTHE, CBA3b CTPOCHUSI BETETATUBHBIX U TEHEPATUBHBIX OPIraHOB PACTEHUN C UX
GYHKIUSAMY,

pasinyaTh BEre€TaTUBHBIE OpraHbl PACTEHUH HA MONEPEYHBIX U MPOAOJIBHBIX
cpe3ax, ONpPeleNsATh TUIl CTPOECHUS BET€TaTUBHBIX OPTaHOB;

pa3nuyaTh M OINHUCHIBATh KHUBbIE M TepOapHble SK3EMIUIIPhl PACTEHUU IO
3aJJaHHOMY IUIaHy, 4YacTH PAcTeHMH MO H300paKEHUsIM, CXEMaM, MOJEIM,
MYJISKaM, pebe(pHBIM TaOIuIaM;

XapaKTEepU30BaTh NPU3HAKH PACTEHUH, YPOBHH OPraHU3alMi PaCTUTEIBLHOTO
OpraHu3Ma, YaCTU PACTEHUM: KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M,
OOBSICHATH, B YEM 3aKIIIOYAIOTCSI OCOOEHHOCTH OPTraHU3MEHHOTO YPOBHS KU3HU;

XapaKTEpHU30BaTh OCHOBHBIE TPYIIBl OJHOKJIETOYHBIX OpPraHU3MOB M
BBISIBJIAITh M€Ky HUMH SBOJIOLMOHHOE POJICTBO;

BBINIOJIHATH TPAKTHUECKHE paboThl No cOopy M aHalIM3y Marepuana
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB U3 TUIIUYHBIX OHOTOIIOB;

BBISIBJISITH 3aKOHOMEPHOCTH U MOPPOPHU3NOIOTUYECKUE afaNTalllui PaCTCHUN
K Pa3IUYHbIM YCJIOBHMSIM OOMTaHMs, HAXOJIUTh KOPPEISILIMU MEXKIY CTPOCHUEM
opraHa ¥ BBIOJHSAEMON UM (QyHKLIUEH;

CpPaBHUBATh PACTUTENIbHBIE TKAHU U OpTaHbl PACTEHUN MEXAY COOOM;

BBITIOJIHATh TPAKTUYECKHUE U JIA0OpaTOpHBIE PadOTHl MO MOPQOJIOTUH H
buznonoruu pacTeHWii, B TOM 4uCie pabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMU
(pukcupoBaHHBIMU) W BpPEMEHHBIMU MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKHUE
paboThI C UCOJIB30BAHUEM MPUOOPOB U MHCTPYMEHTOB LIM(PPOBOIL 1abopaTtopuu;

NOHUMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BEIECHUS KJIETOK, OIEepUPOBAThH
NPEACTABICHUSIMU O MHUTO3€ M MEHO03€, O POJM KJIETOYHOIO fA]pa, CTPOCHHH M
GyHKIIUA XPOMOCOM;

XapaKTEPU30BaTh MPOIECCHl KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJbl U MUHEpAIbHOE MUTaHUE, (DOTOCUHTE3, JAbIXaHUE, POCT, PA3BUTHE, CIIOCOObI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOIO pAa3MHOXKEHHUS, CEMEHHOE
pa3MHOXEHUE (Ha MPpUMEPE NOKPBITOCEMEHHBIX, MIIH LIBETKOBBIX);

XapaKTEpPU30BaTh OCHOBHBIE 3Tallbl OHTOI€HE3a PACTEHUM, ONEPUPOBATH
3HAaHUSMU O MPUYMHAX PACpPOCTPaHEHHBIX MHPEKLIMOHHBIX OOJE3HEH pacTeHui,



MOHUMATh MPUHIIUIBI TPOOUIAKTHKY U JICUCHUST 00JIe3HeH, MTOHUMATh MTPUHITUTIBI
OOpBHOBI ¢ MATOr€HAMU U BPEAUTEISIMU PACTEHU;

BBISIBIIATH TIPUYMHHO-CJICICTBEHHBIC CBSI3U MEXIY CTPOCHUEM U (DYHKIHSIMHU
TKaHE 1 OpraHoB paCTEHUM, CTPOCHUEM U KU3HEIEATEIbHOCTHIO PACTCHHUI;

KJIaCCU(UIIMPOBATH PACTEHUS U MX YACTH IO PA3HBIM OCHOBAHUSIM;

OOBSICHATH POJb PACTEHUW B TPHUPOJEC U JKU3HH UEIOBEKa: 3HAUYCHUE
dboTocuHTE3a B MPHUPOJE U B )KM3HHU YEJIOBEKAa, OMOIOTMUECKOE U XO3SIMCTBEHHOE
3HAUCHHUE BHUJIOM3MEHEHHBIX MOOETOB, XO3SMCTBEHHOE 3HAYEHUE BEreTaTUBHOTO
Pa3MHOKEHHUS, ONEepUpPOBaTh MPEJCTABICHUSIMHU O T'€HE, OCHOBAX T'€HETHYECKOU
WHXCHEPUH;

MPUMEHATh TIOJYYCHHBIC 3HAHWUS JUISI BBIPANMBAHUS W Pa3MHOKCHHUS
KyJIbTYPHBIX PaCTCHUM;

UCIIOJIb30BaTh METOJIbI OMOJIOTUU: TTPOBOJUTH HAOIIONCHUS 32 PACTCHUSIMH,
OIMKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOJIOTUYECKUE OMBITHI U
IKCIIEPUMEHTHI;

coOr0aTh MpaBujia 0E€30MacHOTO TpyJda Mpu padboTe ¢ Yy4eOHBIM H
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUUYECKOW TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSIMU Ha YPOKE U BO BHEYPOUHOMU JI€ATEIbHOCTH;

XapaKTepu30BaTh MPUHIUIBI  KJIAacCU(PUKAIMM  pPAaCTEHUU, OCHOBHBIC
CHUCTEMaTUYECKUE TPYIIBI PACTCHHUIA;

NPUBOJUTH IPUMEPHI BKJIaAa poccuiickux (B ToM uncine H.U. Basunos, 1.B.
Muuypun) u 3apy6exHsbix (B ToMm uncie K. Jlunneit, JI. [Tactep) yuéHbix B pazButue
HAyK O paCTEHUsX, rpudax, OaKTepusix U apxew;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATHA (B TOM uHMcie: OOTaHUKa,
9KOJIOTUS PACTEHHUH, MHUKOJIOTHS, ANblOJIOTHUS, MUKPOOHOIOTHs, OaKTepUOIOTHS,
CUCTEeMAaTHKa, IapCTBO, OTHEJ, KJIacc, CEeMEMCTBO, poj, BUJ, *U3HEHHas (opma
pacTeHuid, cpega OOMTaHMs, PACTUTEIBHOE COOOIECTBO, CIOPOBBIE PACTEHUS,
CEMEHHbIE pAaCTEHUs, KpaCHble BOJOPOCIH, 3€JEHbIE BOJOPOCIH, XapOBbIC
BOJIOPOCIH, MXH, TIJIAYHBI, XBOIIH, MaIOPOTHUKH, XBOWHBIC, TTOKPHITOCEMEHHBIE,
OakTepuu, apxeu, IpuObl, CTPAMEHOMMWIOBBIC) B COOTBETCTBUHM C TMOCTaBJICHHOU
3ajadci;

pasnuyaTh W OMUCKHIBAThH )KUBBIE U TepOapHbIC dK3EMIUISIPHI PACTCHUM, YaCTH
pacTeHu 1Mo N300paKEHUAM, CXeMaM, MOJCIISIM, MYJISKaM, pelibeHBIM Ta0InIIam,
rpuOBI 0 N300PAKEHUSIM, CXEMaM, MYJISKaM, OaKTepuu 10 U300paKEeHUSIM;

BBISIBJISITH IPU3HAKK KJIACCOB MOKPBHITOCEMEHHBIX, MITH IBETKOBBIX, CEMEHCTB
JBYJOJIBHBIX U OJTHOJOJIbHBIX PACTEHU;

OTPENAETATh CUCTEMATHUYECKOE TMOJOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMepe MOKPHITOCEMEHHBIX, WM IBETKOBBIX) C TOMOIIbIO OMPEACIUTENbHON
KapTOYKHU;



BBIMIOJHATh MPAKTHYECKHE M JIabopaTopHble padOThl MO CHCTEMATHKE
pacTeHui, anbroJIOTUH, MUKOJOTHH M MHKPOOHOJOTHUH, B TOM 4YHCIE PaOOTHI C
MHUKPOCKOIIOM €  TOCTOSHHBIMH  ((UKCUPOBAHHBIMH) H  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATENbCKUE padOThl C UCIOIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB LIU(PPpOBOI 1abopaTopuu;

BBIICTISITh  CYIIECTBEHHBIE TMPHU3HAKA CTPOCHUS U KU3HEACATEIbHOCTU
pacTteHuid, 6akTepu, apxeil, rpuooB;

MPOBOJUTH OINKHCAHWE U CPaBHUBATH MEXKIYy COOOW pacTeHus, TpHOBI,
OaKTepuu, apXxeu 1o 3aJJaHHOMY IUIaHY, JIeJaTh BHIBO/IbI HA OCHOBE CPAaBHEHUS,

OBJIJIEBaTh OCHOBAaMH 3BOJIIOIIMOHHON Teopun Y. [lapBuHa, XapakTepu30BaTh
OCHOBHBIC JTambl pPa3BUTUS W JKU3HH Ha 3emile, OIMUCHIBAaTh YCIOXHEHHE
OpraHM3aIK PACTEHUN B X0 SBOIIOIMHN PACTUTEIHFHOTO MHUpa Ha 3eMIIe;

BBISIBJISITH YEPThI IPUCIIOCOOJIEHHOCTH PACTEHHUM K Cpelie OOMTaHUs, 3HaUCHHE
HKOJIOTUYECKUX (PAKTOPOB JIJIsl pACTEHHUIA;

MOHMMAaTh OCOOCHHOCTH HAJOPTaHU3MEHHOTO YPOBHSI OpraHU3allid >KU3HHU,
XapaKTepU30BaTh PACTUTENIbHBIE COOOIIECTBa, CE30HHBIE W TOCTYMAaTEIbHBIC
WU3MEHEHUS] PAaCTUTEIbHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTEIbHBIN MOKPOB)
OPUPOJIHBIX 30H 3€MJIM, CBOOOJAHO ONEPUPOBATh NOHITUAMU: HKOCHCTEMA,
HKOJIOTHYECKasi MUpaMuJIa, TpopuuecKas ceTb, OMOpa3HOOOpasue;

OPUBOJUTH MPHUMEPHI KYJIbTYPHBIX PACTEHUH M WX 3HAYEHUS B IKU3HU
YelI0BeKa, XapaKTeprU30BaTh MPU3HAKH PACTEHUH, OOBSICHATH HAJIMUKE B TIpeaenax
OJTHOTO BHJA pacTeHUil (popM, KOHTPACTHBIX MO OJHOMY U TOMY K€ MPHU3HAKY,
OTIEPUPOBATH MOHATUSAMU: (EHOTHUII, TEHOTHUII, HACTEACTBEHHOCTh U U3MEHYHBOCTD,
pa3zHoo0pa3ue pacCTeHU U MUKPOOTPAHU3MOB, COPT, IITAMM;

NOHMMAaTh TPUYUHBI M 3HATh MEPBl OXPAaHBI PACTHUTEIHLHOTO MHpa 3EMIIH,
CBOOOIHO OMEPHUPOBATHh MOHATHAMH: 0CO00 OXpaHsEMbIe IPUPOIHBIE TEPPUTOPHUH
(pe3epBatbl), 3aNIOBEAHUKH, HAIIMOHATIbHBIE MTapKH, OMoc(epHbIe pe3epBaThl, 3HATH,
yT0 Takoe KpacHas kHura;

pacKpbIBaTh POJIb paCTEHUM, IPUOOB, OaKTEPHUI U apXeil, CTPaMEHOIMIIOBHIX B
IPUPOJIHBIX COOOIIECTBaX, B XO3SHUCTBEHHOW AEATETHHOCTH YEJIOBEKa U €ro
MMOBCEIHEBHOM XU3HU;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMeEpax CBS3b 3HAHUN MO OUOJIOTHH CO
3HaHUSMU 10 MaTeMartuke, pusmke, reorpaduu, TuTeparype, TpyAy (TEXHOIOTHH),
npeaMeTaM TYMaHUTApHOTO [UKIIA, Pa3IMYHBIMU BUAAMH UCKYCCTBA,;

UCTIONIb30BaTh METO/ABI OMOJIOTHH: MPOBOJUTH HAOIONEHUS 32 PACTCHUSIMH,
OakTepusiMu, rpubamu, JHUIIAHHUKAMH, OMHUCHIBaTh HX, CTAaBUTh MPOCTEUIINE
OMOJIOTMYECKUE OTBITHI U SKCIIEPUMEHTHI;

BJIaneTh  npuémMamu  paboTbl ¢ OHWOJOrMYeckod  mHGpOpMaluei:
dbopMyIUpOBaTh OCHOBAaHUS sl W3BJIEYEHUS M 0000IIeHus WHOpManuu u3



HECKOJIbKUX HCTOYHHUKOB, MPeoOpa3oBbIBaTh MHGOPMALIMIO M3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co37aBaTh IMHCbMEHHBIE M YCTHBIE COOOLIEHUS, HWCIOJIb3Ys NOHSATUHHBIN
anmapaT M3y4yaeMoro pasjena OHOJOrMHM, CONPOBOXKIATh  BBICTYIUJICHHE
npe3eHTaluel ¢ y4€TOM 0COOEHHOCTEN ayAuTOpUn 00ydaromuxcs;

NPOSIBIISAITh MHTEPEC K YIIIYOJNEHUIO OMOJOTMYECKUX 3HAHUM M BBIOODPY
Oumonornu Kak mpouILHOTO MPEAMETa Ha YPOBHE CPEHETO 001Iero oOpa3oBaHus
U1 Oy yei npopecCUOHaNbHOM IEATEIbHOCTH B 00J1aCTH OMOJIOTUN, METULIUHBL,
9KOJIOTUH, CEJIbCKOTO X035I1CTBA, MUIIEBON POMBIILIEHHOCTH;

BJa/IeTh IpuéMaMu paboThl ¢ HHPOpMaIel: popMynHpoBaTh OCHOBAHUS IS
U3BJICUCHUS W 0000meHus WH)OPMAIMM W3 HECKOJBKHX HCTOYHHKOB (2—3),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsbI
pecypcsl
Pa3pen 1. Beegenune
11 BBenenue )
Utoro no pazneny 5
Pa3nea 2. Bakrepun u apxeu
2.1 bakrepun u apxeun 4 2
Hroro no pazneny 4
Pa3nes 3. MHoroo6pasue 0JHOKJIETOYHBIX JYKAPHOT
31 MHoroo6paszue 0THOKJIETOUHBIX 4
' 9YKapuoT
Hroro no pazneny 4
Pa3nes 4. ApxemacTuaHble HIH «PACTEHHD)
4.1 boraHnka — Hayka 0 pacTeHHsIX 1
4.9 OO11ast opranu3anus pacTUTEILHOTO 5 1
' OpraHusma
4.3 CriopoBbIe pacTeHUs 6
4.4 CeMeHHbBIE pacTeHHUs 5
Hroro mo pazaeny 20




Pa3nea 5. CtpoeHue u ;KM3HeeSITeIbHOCTh CEMEHHBIX pacTeHHU I

5.1 [ToGer u moberoBble CUCTEMbI 5 4
5.2 Jluct 5) 2
5.3 KopeHnb 1 KOpHEBBIE CUCTEMBI 6 2
5.4 BereratnBHOE pa3MHOXKEHHE PAaCTCHUI 4 1
9.5 Knaccudukanus 1BeTKOBBIX 3) 4

Utoro no pazneny 25

Pa3nea 6. Dxosiorust pacrenunii. PacreHusi B npupoaHbIX co00mecTBax
6.1 Oxoiorus pacrenuil. Pacrenus B 7

' MPUPOJHBIX COOOIIECTBAX

Hroro no pazneny 7

Pa3nea 7. PacTuTe/bHBIM MUP M JeATEJIbHOCTD YeJI0BEKa
71 PacturenbHblii MUp U IESITETBHOCTD 3 1

yeJioBeKa
Hroro no paszneny 3
OBUIEE KOJIMYECTBO YACOB I10 68 28

I[MTPOT'PAMME




HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC

Bupyconorus — Hayka o BUpycax

CoBpeMeHHas Kiaccu(UKanus OpraHu3MOB,

OCHOBHBIC ITPHUHIIHIIBI

MeTtob1 HAay4YHOI'O ITIO3HAHUS B ouonoruu

MUKpPOCKOTIHS ONITUYECKasi, JICKTPOHHASI.
JlabopaTtopHas pabota. «IIpaBuia TeXHUKH
0€30MacHOCTH NPH MPOBEACHUN
71a00paTOPHBIX U MPAKTHYECKUX padoT.
OCHOBBI MUKPOCKOIHMHU: IPUTOTOBJICHHUE
BPEMEHHBIX MPEnapaToB u padboTa ¢
MUKpockonoM. OdopmiieHue pe3yabTaToB
paboTHl C MUKPOCKOTIOM)

Mukpobuonorust — Hayka o
MUKpoopranuzmax. [I[pokapuotudeckas
knetka. [Ipaktuueckas padora «M3yuenue
Mophooruu 0akTepuii Ha
MHUKPOCKOITMYECKUX MperapaTax»

MHoroo6pasue 6aktepuit

KuznenesatenbHOCTh OaKTepUid




Oco0OeHHOCTH OpraHU3alK apXeu.
[pakTrueckas padbota «3yueHne MeTo10B
Je3UH(EKINN U CTEPIITU3ALN

10

OcHOBHEBIE MMPpHU3HAKU OJHOKJICTOYHBIX
sykapuort. JlaboparopHas padora «/3yuenue
OIHOKJICTOYHBIX OPraHU3MOB I10/]
MHKPOCKOIIOM Ha BPEMEHHBIX H
(UKCUPOBAHHBIX MUKPOIIPEIIapaTax»

11

Crpoenue, IBIKEHHE, TUTAHHE,
pa3MHOXEHHE aBTOTPOPHBIX U
reTepoTPOPHBIX OJHOKIETOYHBIX FYKAPHOT

12

13

3HaueHUE OJHOKIIETOYHBIX DYKapHOT B
IIPUPOJIE U )KU3HU YEJIOBEKA

3abosneBaHus, BbI3bIBACMbIe
OJTHOKJIETOYHBIMH 3YKapUOTaMH, U UX
npoduIIaKTHKa

14

boraHnka — Hayka O pacTEeHUAX

15

PacturenbHas knerka. PacTuTenbHble TKAHH.
JlaGopaTtopHast pabora «3yueHue cTpoeHust
PACTUTECIIBHBIX KJIIE€TOK HAa T'OTOBBIX U
BPEMEHHBIX MUKPOIIpeTiapaTax».
JlaGopaTtopHnast pabora «3yuenue
0CcOOEHHOCTEH CTPOeHMS TKaHEeH pacTeHU Ha
TOTOBBIX U BPEMEHHBIX MUKpOIpEnapaTax»»

16

PacTurenbHblil OpraHu3m Kak €IMHOE LEJIOE.
[IpakTuueckas padota «3yueHne cTpoeHus
OpraHOB PACTCHHI HA KUBBIX OOBEKTAX U
repOapHbIX 0Opa3ax»




17

AJBroyiorusi — Hayka O BOJIOPOCISIX

18

19

20

Kpacusie Bonopocnu. [Ipaktuueckas pabora
«M3ydyenne 0coOOEHHOCTEW CTPOCHUS U
JKU3HCHHBIX IUKJIOB KPaCHBIX BOI[OpOCJ’IefI Ha
KUBOM U repOapHOM MaTepuaie»

3enensie Bopopociu. [IpakTudeckas pabora
«M3yueHne cTpoeHus 1 KU3HEHHBIX IIUKIIOB
3€JICHBIX BOJIOPOCIICH Ha )KUBOM M TrepOapHOM
Marepuale

XapoBble BOJIOPOCIIH

21

22

23

24

25

Bypsie Bogopocian

MoxoBuassie niu Mxu. [Ipaktrueckas
pabota «/3ydueHue ocoOeHHOCTEN CTPOEHUS
KYKYIIKHHA JIbHA U cparHyma (Ha >KUBBIX U
repOapHbBIX 00BEKTAX)»

[TnaynoBuanble (mnayHsl). [IpakTiuueckas
pabota «/3ydueHue ocoOeHHOCTEN CTPOEHUS
Tu1ayHa OyJIaBOBHIHOTO (Ha KUBBIX U
repOapHbBIX 00BEKTAX)»

XBomesuanele. [Ipaktudeckas padbora
«3yuenne ocoOEHHOCTEH CTPOSHUS XBOIIA
MOJIEBOTO U MANOPOTHUKA IUTOBHUKA
MY>KCKOTO (Ha KUBBIX U TepOapHBIX
00BeKTax)»

[Tanoportauxku. [IpakTuyeckas padora
«M3yueHne 0cOOEHHOCTEN CTPOCHUS
NaropoTHUKA ITUTOBHUKA MY)KCKOTO (Ha
XKHUBBIX U TepOapHBIX 00BEKTAX )




26

27

I'omocemenHblie. BO3HUKHOBEHUE CEMEHU.
OO01mmue npu3HaKh CEMEHHBIX PACTCHHM
[IpakTruueckas padora «M3yueHue
0COOCHHOCTEH BHEIIHEr0 XBOU, IIUIIEK U
CEMSTH XBOMHBIX»

MHoroo6pa3zue roJ1oceMeHHBIX.
[TpakTrueckas pabota «3yuenue
0COOCHHOCTEH BHEIIHETO CTPOEHUS TOOETroB
XBOMHBIX (€]1b, COCHA, JIMCTBEHHHUIIA)»

28

OO0m1as XxapakTepUCTUKA IIBETKOBBIX
(IToxpbITOCEMEHHBIX )

29

[IBeTOK Kak opraH MOJI0BOI0 Pa3MHOXECHUS Y
IIOKPBITOCEMEHHBIX pacTeHui. [IpakTnueckas
pabora «M3yuenre Mopdoaoruu nuBeTka (Ha
YKUBBIX U (PUKCUPOBAHHBIX O0OBEKTAX).
N3yuenue pazHooOpas3usi COLBETUI»

30

31

KuszHeHHEIN IUKJI IBETKOBBIX

CrtpoeHue ceMsH IIBETKOBBIX PaCTEHUH.
[TpakTtuyeckas pabdora «M3ydyeHue cTpoeHus
CEMSH MOKPBITOCEMEHHBIX PACTEHUII»

32

[Tnoner. [pakTudeckas pabora «M3yueHue
CTPOEHHUSI IUIOAO0B M COIIOUI»

33

34

WNHnuBuayansHOE pa3BUTHE paCTEHUN
[ToxpbITOCEMEHHBIX (OHTOTEHE3)

[ToGer. IlpakTuueckas padora «3yuenue
Mopdosoruu modera Ha KHUBBIX 00bEKTaX WIN
Ha repOapHbIX 0Opa3ax»




35

[Touxka. IIpakTrueckas pabora «/3yuenue
CTPOCHMS BEr€TaTUBHBIX, TEHEPATUBHBIX U
CMellIaHHbIX ouyek. Pa3HooOpa3ue nouek y
JPEBECHBIX PACTCHUI»

36

Mopdonorus crebdmns. [Ipaktuueckas pabora
«V3ydyeHune monepevyHoro cruia cTBoja
pacTeHUll U aHallu3 BIUSHUS YKOJIOTUYECKUX
YCIIOBHI Ha pa3BUTUE PACTCHUII

37

Amnaromus cre6:s. [Ipaktudeckas pabora
«M3yuenne oco0eHHOCTEW aHATOMUYECKOTO
CTPOCHUA creliIst ABYOOJIBHBIX U
OJTHOJIOJIbHBIX TPABSAHUCTBIX PACTECHUH,
cTe0JIsl JPEeBECHBIX pacTEHUI»

38

Oynknuu credis. JlabopaTtopnas pabora
«/3y4yeHune TpaHCIiopTa BENIECTB B CTEOIIE.
Nzyuenue meramopdo30B moderar

39

40

41

Mopdonorus nucta. [Ipaktudeckas pabora
«M3ydyenune Mmop(doI0THuu JUCTa Ha JKUBBIX
00BbeKTaxX WK TrepOapHbIX 00pasiax»

Amnaromus ImcTa. HpaKTI/I‘-IGCKa}I pa60Ta
«HMccnenoBanne aHaATOMUM JIMCTa C IOMOIIIBIO
CB€TOBOI'O MUKPOCKOIIa»

DyHKIMHU JTUCTA

42

43

®orocuHTe3. 3HaueHue GOoTOCUHTE3a

.HI/ICTOHaIl, €ro NpuInHbI, MCXaHU3M U
3HAYCHHUC B ’)KU3HU PACTCHUA




44

Mopdoonorus kopas. [Ipaktuyeckas padora
«M3ydyenne Mopdotoruu KOpHs Ha HKHBBIX
00BbeKTaxX WK repOapHbIX 00pasmax»

45

Amnaromus kopss. [Ipaktuyeckas padora
«M3yueHne aHaTOMHYECKOTO CTPOCHUS KOPHS
Ha FOTOBBIX MUKPOIIpEIapaTax»

46

47

Oyukuuu kopHs. JlJaboparopnas pabota
«M3yueHune cTpoeHNs KOPHEBBIX BOJIOCKOB C
MIOMOIIbIO CBETOBOI'O MUKPOCKOIIa»

MunepanbHOe MUTaHUE PACTCHHIMA

48

Jpixanue kopHsi. JlaboparopHas padora
((I/ICC.HeI[OBaHI/Ie BJIMAHUSA BO3AyXa HA
pa3BHUTHE KOPHEH»

49

50

51

52

BunonsmeHneHns KOpHEH U UX
¢yukun.JIaboparopnas padora «M3ydyenue
MeTaMop(030B KOPHS»

BereratuBHOE pa3MHOKEHHUE IBETKOBBIX
PaCTEHMH U €ro 3HaYEHUE B ECTECTBEHHBIX
YCIOBHUSX U B CEIBCKOXO35IMCTBEHHON
MPaKTUKE

KiionnpoBanue pactennii. MUKpOKIOHAIBHOE
pa3MHOkeHUe pacteHuil. Kierounas
WH)KEHEPHS KaK COBPEMEHHAs TEXHOJIOTUS
pa3MHOxeHus pacteHuid. [IpakTnueckas
pabota «MeTo/1bl MUKPOKJIOHAJILHOTO
Pa3MHOKEHHSI paCTEHHID

IToyBa. XapakTepuCTHKA ITOYBBI.
Pa3znoob6pasue nmous




53

[ouga. [Inogopoane nmoussl. Y 1oOpeHus

54

Knaccudukanust [{BeTkoBbIX. /[BynoabHEIE.
CewmetlictBo Kpecronsernsix. [Ipaktuueckas
pabora «Onpezaenenue npeacTaBuTenei
cemerictBa KpectouBeTHsIx ¢
MCII0JIb30BAaHUEM OIIpPEIETUTENEH pacTeHUI
WIH ONPECIUTEIbHBIX KAPTOUCK)

55

CewmeiictBa Po3onBernsie u IlacineHoBrIe.
[IpakTudeckas padora «OnpenencHue
IIPEACTABUTENIEN CEMEMNCTB C
MCIIOJIb30BAaHUEM OIPEICTUTENCH pacTeHU
WJIU OTIPECITUTEIIbHBIX KapTOUYCK)

56

CewmetlicTBa Cl105)KHOLIBETHBIE U
MortbuibkoBsle. [IpakTuueckas pabora
«OrnpeneneHue MpeacTaBuTeNe CeMEHCTB ¢
UCTIOJIB30BaHUEM OTIPEICTUTENICH PacTeHHIA
WJIN OTIPEJICIUTENIbHBIX KapTOUYEK

57

OpnnHononbpHble pacTeHus. CemelcTBa
Amapuicossle 1 3naku. [Ipaktuyeckas
pabora «Onpenenenue npeacTaBuTesnei
CEMENCTB C UCIIOIb30BAHUEM OIPEACIIUTENEH
pacTeHUI WM ONPENETUTENbHBIX KapTOUEK»

58

CewmeiictBa JInnelinble 1 OpXHIHBIE.
«OrnpenenenHre npecTaBuTeNIed CEeMENCTB C
MCIIOJIb30BaHUEM OIpe/ieTUTeNel pacTeHUI
WIH ONPEEIUTENbHBIX KAPTOUEK»

59

Pacrenus u cpena oOutanust

60

OKOJIOTUYECKHE IPYIIIbI PACTEHUN




61

PacturtenprOE co00MIECTBO ((PUTOLIEHO3)

62 PacturensHbIEe coOOIIECTBA JIECOB

63 PactuTenpHbIe COOOIIECTBA TYTOB, MOJICH U 1
MyCThIHb

64 PacturensHbie co00mIECTBa OOJOT U TYHIPHI

65 CMeHa pacTUTENTbHBIX COO0IIEeCTB 1

66 Pa3Butune pacTutenbHOT0 MUpa
KynbTypHbIe pacTeHUS U UX MPOUCXOXKICHHE.

67 HpaKTI/I‘IeCKa;H pabora «I/I3yquI/Ii: 1 1
CEJIbCKOXO03SUCTBEHHBIX PACTEHHI CBOETO
pETHOHAY

68 [TocneacTBust 1EATENHHOCTH YEIOBEKA B 1
skocuctemax. OxpaHa pacCTUTETLHOTO MHUPA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 28
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