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HOACHUTEJBHASA 3AIINCKA

[Iporpamma kypca «JlaGoparopusi: pacTeHHs» COCTaBJI€HA IJisi pabOThl CO
IIKOJIbHUKAaMU / KJIACCOB, B TOM YHCIIE C 3aJIEPKKON TICUXUYECKOTO pPa3BUTHUA, U
HampaslieHa Ha (JOPMUPOBAHME MPEACTABICHUS O POJIM OMOJIOTUU B TIO3HAHUU KUBOTO
MHApa W B OKM3HM 4enoBeka. (OCHOBHOE BHHMMAaHHWE YJIEISETCA CYIIHOCTH
OHMOJIOTHYECKUX SIBJICHHI, IPOIIECCOB U METOJIaM MX U3YUCHHUS.

OOyuaroiecs TPUOOPETAIOT HAaBBIKM pPabOThI € COBPEMEHHBIM YYEOHBIM
o0opy0BaHUEM. OKCIIEPUMEHTAIbHbIE JIaHHbIE, TMOJYYCHHbIC YYallUMHUCS MpU
BBIIIOJIHEHUH KOJIMYECTBEHHBIX OINbBITOB, IO3BOJSAT WM CAMOCTOSITENBHO JI€JaTh
BBIBOJIbI, BBISBJIATH 3aKOHOMEPHOCTU. [loaxoapl, 3aloKEHHBIE B COAEpKaHUE
IporpaMmbl  Kypca, CO3Jal0T HEOOXOJUMbIE YCJIOBHUSI IJii CHUCTEMHOTO YCBOCHUS
yUYalllUMUCS OCHOB HAyKH, JUIsi OOECHEUeHMs] Pa3BUBAIOIIETO M BOCHHUTHIBAIOLIETO
BO3JCHCTBUS OOy4YeHHUs Ha JIMYHOCTh ywamierocs. GopMupyeMble 3HaHUS JIOJKHBI
CTaTb OCHOBOW CHCTEMBbl YOEXKJIECHHUW IIKOJbHUKA, SIAPOM €ro HAay4HOIo
MHUPOBO33PEHUS.

AKTyaJIbHOCTh Kypca BHEYpOUHOH JesTenbHOCTH «JlabopaTtopus: pacTeHus»
OTIpE/IEIISAETCS TEM, YTO COBPEMEHHBIA yueOHBIN MPOLECC HANpPaBJIEH Ha JTUYHOCTHBIN
pocT pedénka. OOydyeHre o HOBBIM 00pa30BaTENbHBIM CTAHIAPTAM MPEAYCMATPUBAET
OpraHu3allMI0 BHEYPOUHOW JESTEIIBHOCTH, KOTOpasi CIOCOOCTBYET PAaCKPBITHIO
BHYTPEHHETO MOTEHIMAIa KaX/I0I0 YUYCHHKA, Pa3BUTUE U MOJAJIEPKAHUE €ro TaJaHTa.
OpHMM U3 KIIIOYEBBIX TPeOOBaHUM K OMOIOrHYECKOMY OOpa30BaHHMIO B COBPEMEHHBIX
YCIOBHAX M BaXHEUIIMM KOMIIOHEHTOM peanuzaunn PI'OC gBnsercs oBiaIeHHE
YYAIIMMHCS MPAKTUYECKUMHU YMEHUSIMH U HaBbIKAMH, POEKTHO-UCCIEI0BATEIbCKOM
NEeSATEIbHOCTBIO.

[Iporpamma «JlabopaTtopusi: pacTeHus» HampaBiieHa Ha (OPMHUPOBAHUE Y
ydammxcs / KJaccoB € 3aJI€pP>KKOW MCHUXMUYECKOrO Pa3BUTHUS MHTEpeca K U3YUCHHUIO
OMoNoTHH, pa3BUTHE MPAKTUYECKUX yMEHUU. Ha ceromHsamHuii MOMEHT MpOUCXOIUT
OCHAILIEHUE IIKOJI COBPEMEHHBIM aHAJOrOBBIM M LU(PPOBBIM 000PYIOBAHUEM, UTO
SBJISIETCA MarepuanbHOM 0azoil peanuzanuu  DenepasbHOro TOCYAApPCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa. JTO OTKPHIBAET HOBBIE BO3MOKHOCTH BO BHEYPOUHOMH
JESITeIbBHOCTH - TMOSIBUWJIACh BO3MOYKHOCTb M3MEHUTH Mpollecc OOyueHusi OMOJIOTHU.
B03MOXHO OCyIIeCTBIIEHHE KOJIMYECTBEHHBIX HAOMIOIEHUN U ONBITOB ISl MOJYYEHUS
JOCTOBEpHON MH(popMaK 0 OUOJOrMYecKuX mpoueccax M oObekrax. Ha ocHoBe
NOJIYYCHHBIX SKCHEPUMEHTAIBHBIX JaHHBIX OOydaeMbleé CMOTYT CaMOCTOSITEIBHO
JenaTh  BBIBOJABI, 0000IIaTh pe3yJdbTaThl, BBHISBISATH 3aKOHOMEPHOCTH, 4YTO
MOCTIOCOOCTBYET MOBBIILICHUIO MOTUBALIMU O0YUYE€HHUS IIKOJIbHUKOB.



[Tporpamma 35eKTHBHOTO Kypca «JlabopaTopus: pacTeHus» s 00ydarouuxcs /
KJIacca COCTaBJICHAa Ha OCHOBE Mporpammbl Kypca «buosiormyeckuii skcniepruMeHT,
aBTop E.B. Anekceena.

[lens  kypca: popMupoBaHuEe MPAKTUUECKMX  HABBIKOB  HAONIONCHHUS U

AKCIIEPUMEHTA TIPH paboTe ¢ 00BEKTAMU KUBOM TPUPOIBI.

3agauu Kypca:

Co3paBath yCJIOBUS JJI Pa3BUTUS TBOPUYECKHUX CIIOCOOHOCTEH, yMeHUsI padoTaTh

B IpyIIe

Pa3BuBaTh MpakTUYECKWE YMEHHUS M HABBIKW IMPHU BBIIIOJIHEHUH JIA0OPATOPHBIX

pabor.

Pa3BuBaTh ymeHHs opraHu3zoBaTh paboyee MecTo, HaOMOAaTh, CPaBHUBATH,

IPOBOJUTH OKCIIEPUMEHTBHI, PUCOBATh OUOJOTHYECKUE OOBEKTBI, H3MEPSTH,

aHAJIN3UPOBaTh, 0000IIATh, 1€NIaTh JOTUYECKHUE BHIBObI,

ConeiicTBOBaTh  3HAKOMCTBY ¢  mpodeccuedt  Omosiora,  OCYIIECTBISATH

npodecCHOHANIbHBIE TPOOBI JISI OIEHKH CTENEHU TOTOBHOCTU K OOYUYEHUIO

OMOJIOTUYECKOM CIEIIMATIBHOCTH

Jlnst u3ydenust Kypca orBoautcs 34 daca (1 gac B Hezelno).



COIEPKXAHUE OBYYEHUA

1. Meroasl Ouosiorum CBeroBasi MHUKpockonusi. BpemeHHble mnpenaparsl,
PHCYHOK.

Metonet  Ouonoruu  (HaOMIOAEHHWE,  CPAaBHUTENBHBIM,  AKCIEPUMEHTAIbHBIN,
UCTOPUYECKMH,  MojaenupoBaHuu). CBeroBas  Mukpockomnus.  buonoruueckuii
MHKPOCKOII- ONTHYECKUH MPHOOpP, ¢ TOMOIIBI0 KOTOPOTO MOKHO PAaCCMOTPETh MEJIKHE
JeTaju, pa3Mepbl KOTOPBIX JIeXKAT JTAIEKO 3a IMpelelaMy pa3pelIaoneii criocoOHOCTH
rmaza. Onruyeckass YacTh MHKPOCKONA: OOBEKTUBBI, OKYJSPBI, OCBETHTEIBHOE
ycTpoiictBo. OnpeneneHue oOUIero yBeJIMueHns MUKPOCKOA.

Mexanudeckass 4aCTb MUKPOCKOIIA: BUHTBI, IITATUB, PEBOJIbBEP MPEAMETHOIO CTOJIA,
TyOyc, mnpeaMeTHeli cronuk. IlpaBuia paboOTel € MHKpPOCKONOM. YXOI 3a
MHUKPOCKOIIOM.

H3roroBiecHue BPCMCHHLIX IIPCIIapaToB. HpaBI/IJIa pa60TbI ¢ ne3BueM. M3rorosieHue
PHUCYHKAa. PI/ICYHOK — HE TOJIbKO OTYETHBIN Marcpuail O BBIIIOJTHEHHOU pa60Te, HO H
MCTOA  HCCICOOBAaHUA. B mpoueccce 3apHUCOBKH IIPCIIapaT H3Yy4acCTCsA Ooiee
BHHUMATCIIBHO.

JlaGopaTopHasi padora: «YCTpONHCTBO CBETOBOI'O MHUKPOCKOINA W TpaBuiia pabOThI C
HUM.

JleMoHcTpanum: Tadbavua «YBEIUYUTEIbHbBIE TPUOOPHI.

2. CTpoeHue pacTuTe/ibHOM KiaeTku. [lacTuabl.

CrpoeHue pacTUTENbHOM KIETKM. YacTH KJIETKM W WX POJib: KJIETOYHAs CTEHKA,
TUTa3MaTuyeckass MemMOpaHa, IUTOoIUIa3Ma, SIIPO, BaKyoJib, TUIACTHBI (XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEUKOIIIACThI). B3auMonpeBpamenus mnactul. OTIn4re pacTUTEIbHOM
KJIETKH OT )KMBOTHOM.

N3roToBienue npenapaToB SMUAECPMHUCA YEIIYH JIyKa, JIUCTA AJIOJEH, KIETOK MSIKOTH
mwionoB. Pabora ¢ mukpockonoM. PaccmaTpuBaHue mpenaparoB IOJ MHUKPOCKOIIOM,
BBIIIOJIHEHNE PUCYHKOB.

JlaGopaTopHbie padoThi: «CTpoeHUE KIETKH YEIIyH JIyKa», « XJIOPOIUIACTHI B JTUCTHAX
anofen», «XpOMOIUIACTHI B KIIETKaX MSAKOTH 3pEJbIX IUJIOA0B», «JIeWKomiacTel B
KJIETKAX SMUAEPMBI TPAACCKAHIIUI.

3. Opranbl pactenus. Tunbl kopHeBbIX cucTteM. KiieTouHoe cTpoenne KopHs.



Opransl pacTeHHs: BereTaTuBHbIE (CTe0Eb, KOPEHbB, JTUCThs) U T€HEPATUBHBIE (I[BETOK,
mwion). OrnvuMe HU3MMX M BBICIIKMX pacTeHuil. KopeHb — 3TO NOJA3EMHBIN
BEreTaTUBHBINA opraH. @yHKIMK KOpHS (3amacarolasi, BCAChIBAIOIIAsI, OIMIOPHAs U [Ip.).
Bunel xopHeli (ryiaBHBII KOpeHb, OOKOBBIE, INpuaarouHbie). KopHeBas cucrema-
COBOKYIIHOCTh BCEX KOpHEH pacTeHus, oOpa3yloluxcs B pe3ysbTaTe HMX pocTa U
BeTBicHNA. (CTepKHEBas KOpPHEBas CUCTEMa — OTO CHCTEMa TIJIABHOTO KOpPHS.
MoukoBaTasi KOpHEBas CHUCTEMa — CHCTeMa IpUAATOYHBIX KopHed. Kierounoe
CTpO€HHE KOpHs. 30Hbl KOpPHS (30Ha [EJEHMs, 30Ha PAaCTSDKEHUS, 30Ha KOPHEBBIX
BOJIOCKOB, 30Ha BETBJICHHUS), ©X OCOOCHHOCTH U POJIb.

JlabopaTtopHblie padoTbl: «/3yueHue CTEp>KHEBBIX 1 MOYKOBATHIX KOPHEW PaCTEHUS»,

«PaCCManI/IBaHI/Ie KOPHCBBIX BOJIOCKOB M YCXJIMKA HCBOOPYKCHHBIM IJIa30M H II0J
MHUKPOCKOIIOM»,

«30HBI KOPH».

JeMmoncTpanusi: Tabmuubl «KopHeBas cuctema JIBYIOJBHBIX pacTeHui», «KopHeBas
CUCTEMa OJHOAOJBHBIX PACTECHUI», perbedHas Tadaua «30Hbl KOPHS»

4. CtpoeHue, pazHooOpa3ue U GyHKIUH cTeO.Is.

Crebenp — BEreTaTuBHBIA OpraH, BBINOJHAIONIMK pa3HooOpa3Hble (PYHKIUU
(3amacaromiasi, onopHasi, (OToCMHTE3, MpoBojsiasi). PaznuuaroT aBa Tuma cteblei:
JIEPEBSHUCTBI W TPaBIHUCTBIA. PoOCT cTeOis: BepxXyIIeuHbI 3a CYeT KOHyca
HapacTaHWs W BCTaBOYHBIA POCT 3a CUET YJIMHEHUS MEXI0y3iuid. PasHooOpaszue
cTeblied MO pacIoJIOKEHUI0O B  MPOCTPAHCTBE (MPSIMOCTOSYME, CTENIOIINECS,
HervIstonuecs, Bblommecs W Ap.). CrocoObl BeTBIEHUS CTEOMS: BEPXYIICUHOE
BETBJICHHE, OOKOBOE MOHOIIOJMAJIbHOE, OO0KOBOe cummoauanbHoe. (OcoOeHHOCTH
cTeOJI OTHOJONIBHBIX JABYAOJBHBIX pacTenuil. Kopa, kamOuii, ApeBecrHa, cepAIeBrHa.
TpancnopTtHas poib ctebmnst. Cocynbl APEBECUHBI, CATOBHUIHbBIE TPYOKU (DIIOAIMBI.

JlaGopaTopHbie PpadoThl: «KMUKPOCKONUYECKOE CTPOCHHUE CTEOJIsi OJIHOJOJBHBIX H
JIBYIOJIBHBIX pacTeHuid», «OnpeaeneHnue Bo3pacTa paCTeHUS 10 CIIUITY»

5. Makpockonniyeckoe cTpoeHue nooera.

Crpoenune mnobera. Y3en, MexXA0y3iaue, Ma3yxa, MOYKM BEpPXYIIE€YHas, Ma3yIlIHbIE.
[loberu yanuHeHHbIE, yKOpoueHHbIe. [louka- 3TO 3a4aTOyHBIM CTEOENb C KOHYCOM
HapacTaHus, 3a4aTOYHbIMU JHUCThIMU. CTpoeHue nouku. Pacnonoxxenue noyek. Bubl
MOYEK: BepxXylleuHble, OOKOBble. BOKOBBIE OBIBAIOT Ma3yIllHbIE W MPUJATOYHBIE.
[TazymHple MOYKK OBIBAIOT CISIIUMHU, OJUHOYHBIMUA U TPYIIIOBBIMH, a MPUIATOYHBIC
OBIBAIOT BBIBOJKOBHIMU. TpH OCHOBHBIX THIIA JHCTOPACHOJIOKEHUS: CHHPATIBLHOE
(ouepenHOE), MyTOBYATOE, CYITPOTUBHOE.

JlaGopaTopHas padora: «CtpoeHue MOYEK U PACIOI0KEHUE UX Ha CTEOIeY.



6. MakpocKONH4YeCKoe CTPOEHHeE JINCTA

JIuct- 370 OOKOBOM OpraH OrPaHUYEHHOTO POCTa. Y OIHOJOJBHBIX JUCT HApacTaeT
IIyTEM BCTABOYHOIO POCTA, Yy JABYNOJBHBIX — BCEU IOBEPXHOCTBIO. Y JIEPEBHEB H
KYCTapHHUKOB JIUCT — 3TO BpeMEHHBIN oprad. Jluctonan. JIMCThs OBIBAIOT YEPEIIKOBBIMU
U CUIAYMMH. BHEnmHee CTpOEHUE YEepEKOBOIO JINCTA: YEPEHOK, JINCTOBAs IIJIACTHUHKA,
WHOTJIa NPWIMCTHUKU. IIpocThie W CHOXKHBIE JIMCThA (TpoWdyaThle, MajabyaThble,
MapHOIEPUCTHIE, HETAPHONEPUCTHIE, JTIBOSKOIIEPUCTOCIOKHBIE). JKUIKOBAaHUE JIUCTHEB:
napasuieJIbHOE, 1yrOBO€, ceTyaTroe (IepUcToe, naap4yaroe).

OyukuMK aucTa: POTOCUHTE3, TPAHCIUPALIKS, TA3000MEH.

JlaboparopHas paboTa:
«Pacno3naBaHne  MPOCTBIX W CJIOXKHBIX  JUCTheB.  OmpeneneHue — THMa
JUCTOPACIIOIOKEHUS, )KIUIIKOBAHUS.

7. MUKPOCKONMUYECKOE CTPOEHHE JINCTA.

Knerounoe crpoenne mucta. OCOOEHHOCTM CTPOEHUS U POJIb B KU3HU JIUCTA:
SIUIEPMUC, YCTbUIA, ME30(UT CTOJIOYATHI M TI'yO4YaThlii, COCYyIUCTO-BOJOKHUCTBIN
My40K — OKWIKKM JucTta. OCOOEHHOCTHM CTPOEHUs JHCTa PACTEHUH Pa3HBIX
AKOJIOTUYECKUX Tpynn (renuodursl, ciuo@utsl). CpaBHEHHE TUCTHEB PACTEHUHN Pa3HBIX
DKOJIOTUYECKUX TPYIIIL.

JlaGopaTopnass pabora: «PaccMaTtpuBanue KOXMIBI JMCTa», «PaccmaTpuBaHue
OCHOBHOU TKaHM JIMCTA.

3ansaTue No 15-16. @oTtocuHTE3.

O600menue 3Hanui no Teme «PorocuHTe3». OOpa3oBaHNe OPraHUYECKUX BEIIECTB U3
HEOpPTaHWYECKUX TMOJA AehcTBHEeM cBeTa. ABTOTpodHOoe muTaHue. [Ipucmocobienwus
JUCTHEB K JIYUIIEMY YJIaBIMBAHUIO CBETA: JIUCTOBASI MO3anKa, (JOTOTPOTTH3MBI.

3akaaaka omnbiTa: «OOpa3oBaHue Kpaxmajia B JHCThIX Ha CBeTy». HaOmopeHwue:
POCTOBBIE ABUKEHUS PACTCHUH O BIUSHUEM CBETA — TPOIIHU3M.

8. Metamop(u3upoBaHHbIE OPraHbl.

Y MHOTHX pacTeHHH JUCThA, CTe0eb, KOPEHb METaMOPGU3HPYIOTCS MO NEUCTBHEM
Cpenbl OOMTaHUS U 3aKPEMUINCh HACIICICTBEHHO. BO3HUKHOBEHHNE ITUX OPTaHOB — 3TO
peabHasi BhIpaXXKEHUE MPUCIIOCOOJICHHOCTH IBOJIFOIUUA. JTH W3MEHUIIM CBOM BHEUIHUM
BHJ JI0 HeEy3HaBaeMoCTH. VX moapa3AenstoT Ha TOMOJIOTHYHBIE W aHAJIOTHYHBIE.
['omosiornuHbIe UMEIOT €AMHOE MPOUCXOXKICHNE, HO BBIMOJHSAIOT pa3Hbie pyHKIMH. K
HUM OTHOCST: KOJIIOUKa Oapbapuca, YCHKH TOpOXa, JIOBUME alaparbl XUIIHUKOB,



qciryst JIYKOBUIBI, JICIICCTOK, TbIYMHKA HW IICCTHUK- 3TO TOMOJIOTMYHBIC OpPIraHbl
JIMCTOBOI'O IIPOUCXOKIACHMUA. KOpHCBI/IIHe, JIYKOBHILIA H KHY6GHB- 9TO T'OMOJIOI'MYHBIC
OpraHbI KOpHCHO6CFOBOFO IMPONCXOKICHUA.

AHaJlOru4uHbIC Oopradnbl UMCIOT 06Hl€€ CXO0ACTBO IIO (I)YHKHI/IHM, HO HC HMCIOT O6HI€C
IMPOUCXOKIACHHC.

JlabopaTopHas padora: «I'OMOJIOTHYHBIC 51 AHAJIOTUYHBIEC OpraHbly,
«BunousmeHneHnHble mo0eru: KiyoeHb, JTyKOBHUIIA, KOPHEBUILIEY.

9. liBeTOK — reHepaTUBHBbIH opraH pacreHusi. CTpoeHMe HBeTKAa ABYH0JIbHBIX
pPAaCTeHU Pa3HbBIX CEMEUCTB.

TepMUH «IBETKOBBIE PACTEHHs» YKA3bIBAET HA NPU3HAK, IPUCYIIMM TOJIBKO 3TOU
IpYIIE PAaCTEHWM — Hajaudue IBeTKa. L[BeTok - penpoaykTuBHBIM OpraH. OyHKIHUH
nBeTka. YacTtu 1BeTka M MX 3HaueHue. PackpbiBaioTcs OOTaHWYECKHE MOHSATHUSA:
«OKOJIOLIBETHUK, «BEHUUK,

«aHI[pOI_Ieﬁ», ((FPIHGI.[Gﬁ», «OJHOIIOJIBIC IBCTKH», «I‘epMa(bpo,ZII/ITHI)Ie OBCTKHD),
«OJHOAOMHBIC PACTCHUS», «ABYAOMHBIC PaCTCHUA» U JP.

Benuuk cB0OOHONIENECTHON U cpocTHONENEeCTHBIN. CTpoeHue aHapoues (THIYUHKH).
Crpoenue ruHenes (mectuka). [mHenei — 5TO COBOKYMHOCTH IUIOJOJIMCTHKOB,
00pa3yIolnX OJHU WJIA HECKOJBKO MECTUKOB. [ MHENeil anoKapnHbli U [IEHOKAPIIHBIN.
TuIbl EHOKApIIHOTO THUHELEs: CUHKApIHBIM, NapaKkaplHbIM, JIM3UKAPIHBIM. Buabl
3aBs3el MecTuka (BepXHsis, HIKHIS, TOJYHUKHSIA). JlmarpamMmma 1iBeTka.

JIeMOHCTPpUMPYKOTCH MOJEIN  [[BETKOB  CEMEHUCTB  KPECTOLBETHBIE,  ACTPOBBIE,
MacJICHOBbBIC, PO3OIIBETHHIE, JTUJICHHBIE, 31aKU. 3aMUCHIBAIOTCS (POPMYJIIBI U AUATPAMMBI
IIBETKOB THUX CEMENCTB.

JlaboparTopHasi padora: «CTtpoeHue 1BeTka», «CTpOCHME THHELEs W aHIpPOLEs»,
«Dopmyna u Auarpamma BETKa»

10. Knaccuuxkanus couBeTuii.

CouBetuss — rpynna MeEJIKHX LBETKOB, PACHOJIOKEHHBIX B OINPEIAECICHHOM MOPSIKE.
buonornyeckoe 3Hauenue couBeTuii. PasHooOpasue comBetuii (MpoCThie U CIIOXKHBIE).
[IpocTeie couBETHS: KOJOC, KHUCTh, LIUTOK, T'OJIOBKA, 30HTHK. CIIOKHBIE COLBETHS:
METEJIKA, CJIIOXKHBIA KOJIOC, CIOKHBIN 30HTHUK.

JlabopaTopHass padora: «O3HaKOMJICHHE C PAa3HBIMU TUIAMH COLIBETHI». YUaluecs
y4aTcsi pUCOBAaTh CXEMBI COIIBETHM, JaBaTh UM XapaKTEPUCTUKY, OTJIMYAThH COI[BETHS Ha
MPUPOIHBIX 00BEKTAX



11. Cemst 0IHOAOJIBHBIX U IBYA0JbHBIX PACTEHHI.

Cems CIyKUT MJI1 pa3MHOXKEHUSI U PAaCIPOCTPAaHEHUSI CEMEHHBIX pacTteHuid. CtpoeHue
CEMEHM: 3apoiblll, CEMEHHas KOXypa, 3amacaromias Tkanb. Cems ¢GopMupyercs u3
ceMs3adarka B PE3ysbTaTe ABOMHOIO OIUIONOTBOpeHHusA. CeMs MOXKET AO0JIroe BpeMs
peObIBATH B COCTOSTHUM MOKOSI. PaznmuyaroT 5 TUIIOB CEMSH:

1. ¢ sHIOCTIEpPMOM, OKPY’KAFOITHUM 3apOJIbIII (Y MaKa),
2. C DHAOCIIEPMOM, JICIKAITUM OKOJIO 3apo/ibIiia (y MIITESHUIIHI)
3. ¢ mepucnepmom (y mepiia)
1. c 3amacHbIMHU BEILIECTBAMHU B CEMSAOMAX (Y TOPOXa)
2. COHAOCIIEPMOM U ceMsA0IsIMU (y JIbHA).
CocTaB ceMeHHU: KICMKOBUHA, )KUPHI, YTIICBOIBI.

JemoncTpanus: penbedubie Tabmuibl «CeMmsi OMHOMONBHBIX pacTeHuit», «Cems
JIBYIOJBHBIX PACTCHUI», pa3aTOUHbIN MaTepuall (ceMeHa ropoxa, pacoJiu, MIICHUIIbI).

JlaGopaTopHbie padoThl: ««M3yuyeHHe CTPOEHUS CEMSIH JBYIOJIBHBIX PAacTECHUN,
«M3ydeHne cTpoeHHs CEMSIH OJTHO/IOJIBHBIX pacTeHuil», «Brinenenue kpaxmaia, 6enka
U KUpa U3 CEMSIH».

12. Ctpoenmne u kiaaccupukanus njioaos.

HJ'IOI[ INpcaHasHa4CH AJIA 3allUThl CCMCHH U JJIA UX PACIIPOCTPAHCHHUA, CBOMCTBEHCH
TOJIBKO IIOKPBITOCCMCHHDBIM. HapTeHOKapHI/I‘IGCKI/IG I1J10AbI O6p33YIOTC5I oe3
OINIOJOTBOPCHUA U HE COACPIKAT CCMSH.

CtpoeHue TI0Ja: OKOJOIUIOAHWK (Tepukapil) u cemeHa. Corionuss BO3HUKAIOT W3
HECKOJIbKUX IIBETKOB (CBEKJIA) WJIM IIEJI0ro couBeTHsl (MHXKUpP, aHaHac). PasHooOpasue
IJIOJIOB: CYXHME€ M COYHBIE, OJHO- W MHOTroceMsiHHbIe. CouHbIe (KOCTSHKA, SATO0Ja,
s0510Kk0, reciepunuii). Cyxue mioasl (Kopodbouka, *eayllb, OpeX, CEMsSHKa, 3€PHOBKA,
000, CTPyUOK).

Jlaboparopnasi padora: «CtpoeHue u kiaccuukanuys MIOAOB». YdYalluecs ydaTcs
OTpeeNATh TUIl IUI0A HAa MPUMEPE NMPHUPOJHBIX OOBEKTOB, JaBaTh XapPAKTEPUCTHUKY
IJI0J1aM.

13. ’Ku3HeHHBbIH UMK pacTeHnid otaea MoxoBuaHbIe.

Ilonsgarue o xu3HeHHOM IuKIe. JKU3HEHHBIN IIMKJI — 3TO IIOCJIEI0BATEIbHOCTb CTaJIUM,
yepe3 KOTOPbIE MPOXOAST NPEACTABUTENN JAHHOTO BUJA OT 3UTOThI OAHOTO MOKOJICHUS
0 3UroThl cieayromiero. Crnopo@uT - JUIIOMAHOE CHOPOOOpa3yrolee MOKOJICHHE.
I'amerodur — ramionHOE TOKOJIEHUE, 00pa3ylollee rameThl. YepeioBaHue MOKOJESHUM



— 3TO YepeAoBaHue OECIOIOT0 U MOJIOBOTO MOKOJIeHUH. 3ydaroTcs )KU3HEHHBIC THKITBI
CIIOPOBBIX W CEMEHHBIX pacTeHmil. OOpaTUTh BHUMAHWE HA CJIOKHOCTh IUKIOB U
npeo0IaaHiy OTJEIBHBIX TMOKOJCHUN BO BPEMEHH MPOCTPAHCTBE (TOJBKO Y MXOB
rametouT mpeobiiagaeT Haja CHOpodHUTOM), 3aBUCHMOCTh MX OT (haKTOPOB CPEIIbI.
CocTaBieHue IUKIIa Pa3BUTHS MXOB.

JleMoHCTpaNusi JUHAMHYSCKAX Mozelneld u Tabmur «MoX KyKyIIKWH JIeH», «Mox
charaym».

JlaboparopHnasi pa6ora: «/3yueHnue cTpoeHus Mxa (Ha MECTHBIX BUAAX)»

14. ) KuzHeHHBIH UMK pacTeHnid oTaesa [lanoporHuKoBHIHbBIE.

Oco00EHHOCTH TAMOPOTHUKOB: KPYMHOJUCTHOCTH (Merauiuivs), KOpHEBas CHCTEMa,
OTCYTCTBHE  CIIOPOHOCHOTO  KOJIOCKAa, pEeAyKIHs TaMeTopuTa, 3aBUCUMOCTD
pa3MHOXeHus OT Bojabl. (OcCoOOEHHOCTH CTpoeHusi crnopodura u Tramertodura.
CocraBieHre CXeMbl )KU3HCHHOTO ITUKJIA MMATOPOTHHKA.

JlabopaTopHas padora: «/3yueHne cCTpoeHUs NaIOPOTHUKA U XBOILAY.

15. 7Ku3HeHHBbIH HUKI pacTeHuii otaena I'osocemeHnHble.

Baxknast oTiMuuTenbHas dyepTa roJOCEMEHHBIX — HaJIMYMe ceMsizayaTka, 0Opa3oBaHue
CEMSH, PEelyKIUsl raMeTopUTa, HE3aBUCUMOCTb Pa3MHOXKEHHUS OT BoAbl. Cemsi3ayaTok
COCTOUT W3 Hyle/uTyca (MeracrnopaHruii) u HHTETyMeHTa (IIOKPOB) C MHUKPOIUJIEC
(mpuIBLIEBX0MT). BHYTpH ceMsizauaTka BhIpACTAET )KEHCKHUI raMeTo(UT — 3TO HI0CIEPM
(n) ¢ nByms apxeroHusiMd. MyKckod rameToPuT — 3T0 mnbuMHKA. OOpa3zoBaHue
cnopo¢uTa- 3apoAbllia CEMEHU MPOUCXOAUT MOCIE OIVIOJOTBOPEHUS HAa CHOPOQUTE.
3apoAbllll CEMEHU MMEET 3apOJIbIIIEBbIM KOPEIIOK, 3apOAbIIIEBbIN CTE0ENEK, TOUYEUKY,
cemsinosii. CocTaBiieHUE IUMKIIA PA3BUTHSI TOJIOCEMEHHBIX.

PasnooOpasue  xBoiHBIX. (OCOOCHHOCTM  CTPOCHMSI  JINCTa  XBOWHBIX,  Kak
MIPUCIIOCOOJICHUS K XOJIOJTHOMY U 3aCYIIJIMBOMY KJIMMATYy.

JlaGopaTopHas pabora: «/3yueHne CTpOeHUsI XBOU U IIUIIEK COCHbI OOBIKHOBEHHOM,
€M ¥ APYTUX XBOMHBIXY.

16. 3ammTa MPOEKTOB HAYYHO-HCCJIeJ0BATE]bCKOI0 XapaKkTepa
17. ’Ku3HeHHBbIH HUKJ pacTeHuii otaena [lokpbiToceMeHHbIe.

JIns  TOKPBITOCEMEHHBIX  XapaKTepHO  HaJIWM4Me TeCTHKa, IUIojla, JBOWHOE
oruiooTBopeHue. O6pazoBaHue Crop Ha CropoduTe MPOUCXOTUT HA BUIOU3MEHEHHBIX
noberax- 1BeTkax. Mukpocnopbl (HOPMUPYIOTCSI B THE3/AaX TMbUIBHUKA THIYMHKH,
MEracropbl- B ceMs3ayaTKaxX, HaxOJMSIIMXCS BHYTPU 3aBs3U MeCTUKA. MyXKCKOM



raMeTo(uT — MbUIbLIA — COCTOUT U3 ABYX KJIETOK, KEHCKUI TaMeTOPUT — 3apO/IbIIIEBbII
MEIIOK U3 BOCBMHU KJIETOK.

[[BeTKOBBIE pacTeHUs MOAPALACILIIOT HAa 2 kiacca: JBynosbHble W OQHOIOJIBHBIE.
IIpu3Haku THX KiaccoB. CemencTBa 3TUX KiaaccoB. OmnpeeneHue pacTeHU ceMencTBa
KpecrouseTHsie.

JlabopaTopHasi pabora: «BbIABICHHE TPU3HAKOB CEMENCTBA KPECTOLUBETHHIC IO
BHEIIHEMY CTPOCHHUIO pacTeHui», «OnpeneneHue pacTeHHid U3  CceMeHcTBa
KpecTolBeTHble», «OmnpelneneHue pacTeHUid U3 CEMEWCTBAa  PO3OLIBETHBIEY,
«OmnpeneneHue pacTeHuit U3 cemeicTra 6000BbIEY,

«OmnpeneneHue pacTeHUd W3 CEMEWCTBa IACICHOBBIEY, «OmpeneneHue pacTeHU Hu3
CEMENCTBA CJOKHOLBETHBIE), «OmpeneneHne pacTeHUM W3 CEMENCTBA JIMJICHHBIEY,
«OmnpeneneHue pacTeHU U3 CEMENCTBA 3ITaKH».



IHNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJBbTATBI ocBoenus mnporpamMMmbl 10 OHOJIOTHU
OCHOBHOTO 0O0OIIero o00pa30oBaHUs IOJKHBI OTPaXaTh TOTOBHOCTH OOYYarONIuXCs
PYKOBOJICTBOBAThCA CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACIIMPECHUE
OTBbITA JEATEILHOCTA HA €€ OCHOBE U B MPOIIECCE PeaTn3allii OCHOBHBIX HApaBICHUN
BOCIIUTATEIBHOU JEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOU JEATENbHOCTA TMPU BBINOJIHEHUU
HCCIIEIOBAHUM U POEKTOB, CTPEMIIEHUE K B3AMMOTIOHUMAHUIO U B3aUMOIIOMOIIIH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

OTHOULIEHUE K OMOJIOTMHM KaK K Ba)XHOW COCTaBIIAIONIEH KYyJIbTYpbl, TOPAOCTH 3a
BKJIAJl POCCUMCKUX U COBETCKHUX YUEHBIX B pa3BUTHUE MUPOBOW OMOJIOTMYECKON HAYKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

TOTOBHOCTh OILICHUBATh MOBEACHUE U MTOCTYNKHU C MO3UIIMU HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

NOHUMAHHE 3HAYUMOCTH HPABCTBEHHOTO AacCIlEeKTa [EATEIIbHOCTH YEJIOBEKa B
MEJHIIMHE U OMOJIOTHH,

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

MMOHUMAaHUE POJIU OMOJIOTUU B (POPMHUPOBAHUM ICTETUUECKOU KYJIbTYPhI JIMYHOCTH;

5) ¢usnueckoro BocnUTAHHMSA, (POPMHUPOBAHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJIyuns:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO U YCTAaHOBKA Ha 37J0pOBbIA 00pa3
KU3HU (3I0pOBOE TUTAHHWE, COOJIIOACHUE TUTMEHUYECKUX TIPaBWII UM HOPM,
cOaIaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, peryiisipHas (U3N4ecKas aKTUBHOCTb);

OCO3HaHWE TMOCIEACTBUH M HENPUATHE BPEIHBIX NPHUBBIUCK (yHOTpeOJICHHE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) U HHBIX (GopM Bpema it (QU3MYECKOro W
MICUXUYECKOTO 3/I0POBBS;

coOJifoficHue MpaBui 0€30MacHOCTH, B TOM UHCIE HaBBIKM OE€30MacHOro
MTOBEJICHUS B IIPUPOJIHOM CPEJIC;

chOpMHUPOBAHHOCTh  HaBbIKA  pedJeKcuu,  ympaBiIeHHE  COOCTBEHHBIM
AMOIUOHAJILHBIM COCTOSIHUEM;

6) TPy10BOI0 BOCIIMTAHMS:

aKTUBHOE YyYacTM€ B pEUICHUH TNPaKTUUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aIii, HACEJICHHOTO IyHKTa, Kpas) OWOJOTUYECKOW W
HKOJIOTUYECKON HAIpPaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3Y4YEHHUIO0 Mpodeccuid,
CBSI3aHHBIX C OMOJIOTHCH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:



OpUEHTAllsS Ha TPUMEHEHUE OWOJOTHYECKUX 3HAHWW TPH pPENICHUH 3a7ad B
00J1IaCTH OKPYXAIOIIEH Cpebl;

OCO3HAHME FKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHus;

FOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOM AEATEIBHOCTH HAKOJIOTHMYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHCHTAIIUS Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTABICHHA 00 OCHOBHBIX
OMOJIOTHYECKMX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX 4YEJIOBEKa C NPUPOJHONH U
COLIMAJIBHOM CPENIOu;

MIOHMMAaHUE POJIM OHOJIOTMYECKOM Hayku B (OPMUPOBAHUM HAYYHOTO
MHPOBO33PEHUS;

pa3BUTHE HAy4YHOM Jr0003HATEIBLHOCTH, HMHTEpeca K OMOJOTHMYECKOW Hayke,
HaBBIKOB HCCJICIOBATEIILCKOM IEITEILHOCTH,

9) aganTanuu 00y4amoumerocsi K M3MEHSAIIINMCH YCJIOBUAM CONUAIBHON W
NPUPOIHOM Cpeabl:

aJIeKBaTHasl OLICHKA U3MEHSIIOIIUXCS YCIOBUM;

NPUHATHE pelieHUs (MHAUBUIYyaIbHOE, B TPYIIE) B U3MEHSIOMINXCS YCIOBHAX Ha
OCHOBaHUM aHAJIN3a OMOJIOTHYECKOU UH(pOPMAITUH;

IJIAHUPOBAaHWE JECWCTBUM B HOBOM CUTyallMM HAa OCHOBAHWUM 3HAHUU
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOEHHUS MPOrpamMMbl MO OHOJIOTMH OCHOBHOTO
oO1ero o0pa3oBaHusi, JOJDKHBI OTpa)kaTh OBJAJACHHUE CICAYIONMMU YHUBEPCATbHBIMU
y4eOHBIMU JACHCTBUSIMU:

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYUIECTBEHHbIE NPU3HAKK OHMOJOrMUECKUX
00BEKTOB (SIBIICHUN );

yCTaHaBJIMBAaTh CYIIECTBEHHBIM MpU3HAK KJIaccu(UKauuu  OMOJOTUYECKHUX
00BEKTOB (ABJICHMI, MTPOLIECCOB), OCHOBAHMS JJis1 0OOOUIEHUSI U CPaBHEHUs, KPUTEPUHU
IPOBOJUMOTI0 aHAJIN3A;

C Y4ETOM NpEeIOKEHHOW OMOJIOTMYECKON 3a7aud BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUMS] B paccMaTpuBaeMbIX (pakTax W HAOMIOACHUAX, Mpensiaratb KpUTEPUH
IS BBISIBJICHUSI 3aKOHOMEPHOCTENW U IPOTUBOPEUM;



BBISIBIIATh JACPUIUTHI WHGOPMAIUHN, JaHHBIX, HEOOXOAUMBIX [IJISi PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

BBISIBJISITh  IPUYMHHO-CJIEICTBEHHBIE CBA3M TMPU HU3YYEHUU OHUOJOTHYECKUX
SABJICHUM MW TPOLIECCOB, JeiaThb BBIBOJABI C HCIOJIb30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIOUEHUW, YMO3AKIIOUCHHH TI0 aHaJoruu, (popmMyaIupoBaTh
TUIIOTE3bl O B3aUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelieHHsl y4eOHOM OMOIOTHYEecKO 3amayu
(cpaBHMBATh HECKOJIBKO BApUAHTOB pELICHUs, BBIOMpaTh HauOoyiee MOAXOMSIIUNA C
y4€TOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

HCIIOJIb30BaTh BOMPOCKHI KaK UCCIEA0OBATEIbCKUI HHCTPYMEHT MMO3HAHUS,

dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIIME pa3phlB  MEXIy peajbHbIM U
JKEJIATeNIbHBIM COCTOSIHUEM CHUTYyallud, OOBEKTa, M CaMOCTOSITEJbHO YCTAHABJIMBATH
HCKOMOE U JIaHHOE;

dbopmupoBaTh  TUMNOTE3y 00  HCTUHHOCTHM  COOCTBEHHBIX  CYXKICHHUM,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

IIPOBOJUTH 1O CAMOCTOATENIFHO COCTaBICHHOMY TUIaHY HAOJIOI€HUE, HECTIOXKHBIM
OMOJIOTUYECKUM  DKCIEPUMEHT, HEOONbIIOEe HCCIEAOBAHHE IO  YCTaHOBJICHHUIO
0COOEHHOCTE  OMOJOrMYeckoro oObekTa (mpolecca) M3y4YEHHs, NPUYUHHO-
CJIEICTBEHHBIX CBS3€H M 3aBUCUMOCTEN OMOJIOTUYECKHX OOBEKTOB MEXKITY COOOMH;

OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh WMH(OpMAIHMIO, TOJIYYEHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OpMYyJIHpPOBaTh OOOOIIEHUST W BBIBOABI IO pPeE3yJbTaTam
MPOBEJIEHHOTO HAOJIOJICHUS, DKCIIEPUMEHTa, BJIAJIETh MHCTPYMEHTaAMHU OIICHKH
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 000OIIEHUH;

IPOTHO3UPOBATh BO3MOXKHOE JaIbHEHIIee pa3BUTHE OMOJIOTHYECKUX MPOILIECCOB U
UX TIOCIICJICTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTYallMAX, a TaKXKE BBIJIBUTATh
MPEATNOI0XKEHUsI 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

3) pabora ¢ unpopmanueii:

MIPUMEHSTh Pa3JIMUHbIE METObl, HHCTPYMEHTBI M 3alpOChl MPHU MOUCKE U 0TOOpE
Oouonornyeckor MHGOPMAIMKM WU JTaHHBIX U3 UCTOYHUKOB C YYETOM MPEIJIOKECHHOU
y4aeOHOM OMOJOTHUUECKOM 3a/1auu;

BBHIOMpaTh,  aHAJU3UPOBATh, CUCTEMAaTU3UPOBATb U  HUHTEPIPETUPOBATH
OMoJIOrnYecKyt0 HH(HOPMALIUIO Pa3IMYHBIX BUAOB U (hOPM IIPEACTaBICHNUS;

HAXOJIUTh CXOJHbIE apTYMEHTHI (ITOATBEPKIAIOIINE WIIK OMPOBEPraroliie OAHy U
Ty K€ UJICI0, BEPCHUI0) B PA3TUYHBIX NH(HOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpEeACTaBICHUS HHPOpMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd HECJIOKHBIMU CXEMaMH, JuarpaMMamu, WHOU
rpaduKoi U UX KOMOMHAIUSAMU;



OLICHMBATh  HAA&KHOCTh  OMOJOrMUYecKoM WHGOpMAlMU 1O  KPUTEPHSIM,
MPEJIOKEHHBIM YUYUTENEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSITENBLHO;
3aIIOMUHATh U CUCTEMATU3UPOBATh OMOIOIMUECKY0 HHPOPMALIUIO.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHbBIC y‘leﬁHble HeﬁCTBHH

1) ob61ienmne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJCHHS, BBIPAXKATH SMOILMU B IIPOIIECCE
BBITIOJTHEHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUChMEHHBIX TEKCTaX;

pacno3HaBaThb HeBepOaJbHbIE CpeACTBAa  OOIIEHHSA, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, 3HATh W PACIMO3HABATh MPEATIOCHUTKHA KOH(DIUKTHBIX CUTYaIMi H
CMSATYATh KOH(IUKTHI, BECTH ITEPETOBOPHI;

MIOHUMATh HAaMEPEHUs JAPYTUX, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyIupoBaTH CBOM BO3PAKECHHUS;

B XoJle Jnuamora u (WIM) JUCKYCCHHM 3aJlaBaTh BOMPOCHI IO CYIIECTBY
0o0cy>X)naeMoil OMOJIOTMYECKOM TEMbI M BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA PEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHuEe O1aroKenaTeIbHOCTH OOIICHUS;

CONIOCTABJISATh CBOM CYXKIEHHUS C CYXKICHHSIMHU JPYTHMX YYaCTHHKOB JHAJOra,
oOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UIUH;

nyOJUYHO TPEJCTABISATh PE3yJIbTaThl BBIMIOJHEHHOTO OHMOJOTHYECKOTO OIbITa
(’KCcTIepUMEHTa, UCCIIEAOBAHUS, POEKTA);

CaMOCTOSITENIbHO BhIOUpATh (hOpMaT BBHICTYILICHUS C YYETOM 3aj1au MPE3eHTAIU U
0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUH C HUM COCTaBIIATh YCTHBIE U MUChbMEHHBIC
TEKCThI C HCHOJIb30BAHUEM WILTFOCTPATUBHBIX MAaTEpPUAJIOB.

2) coBMeCTHAas [1eITeJIbHOCTh:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYATBHOMN
paboThl MpU pEUICHUH KOHKPETHOM OMOJOTHYeCcKOo mpoOeMbl, OOOCHOBHIBAThH
HEOOXOUMOCTh TPUMEHEHHUs TPYIIOBbIX (OpPM B3aUMOJNCUCTBUS TIPU PEIICHUU
MIOCTaBJICHHOW y4eOHOM 3a1a4u;

MIPUHUMATH 11€J1b COBMECTHOMU JEATENbHOCTH, KOJJIEKTUBHO CTPOUTH JEHUCTBUS 1O
e€ JIOCTMIXKEHUIO: paclpeleNisiTh POJM, JOroBapuBaThCs, OOCYXKIaTh MPOIECC U
pe3yJabTaT COBMECTHOM paboOThl, yMETh 0000IIaTh MHEHHUS HECKOJbKUX JIFOJCH,
POSIBISATh TOTOBHOCTh PYKOBOAUTH, BHITIOJIHATH MOPYYEHHUS], IOTUUHSTHCS;

MJIAHUPOBATh OPTraHU3alMI0 COBMECTHOW paldOThI, OMPENENsATh CBOIO POJb (C
y4€TOM TPEANOYTEeHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aMMOJEHUCTBHUS),
pacrpenensaTh 3ajlaud MeXAy WICHaMHd KOMaH]Ibl, y4aCTBOBAaTh B TPYIIOBBIX (opmax
paboThl (00CYyKaeHus1, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMbI U UHBIC);



BBITIOJIHSTH CBOIO 4aCcTh pa0OTHI, JOCTUTATh KAYECTBEHHOTO PE3YJIbTAaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIMHUPOBATH CBOM ICUCTBUS C IPYTMMH YICHAMH KOMaH/IbI;

OIICHMBAaTh KayeCTBO CBOETO BKJaJa B OOMMIA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS, CPaBHUBATH
pe3yNbTaThl ¢ MCXOTHOW 3aadeil W BKJIQJ KaXKIOTO WICHAa KOMaHABl B JOCTIKCHHE
pEe3yNbTaTOB, pa3AeiATh cepy OTBETCTBEHHOCTH W TPOSBISATH TOTOBHOCTh K
MIPEIOCTABICHUIO OTYETA TTepe]] TPYIIIION;

OBJIAJICTh CHCTEMON YHHUBEPCATbHBIX KOMMYHUKATHBHBIX [EHCTBUH, KOTOpas
obOecnieunBaeT Cc(HOPMHPOBAHHOCTH COIMATBHBIX HABBIKOB M SMOI[MOHAIHHOTO
MHTEIJIEKTa O0y4arOUXCs.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEHICHUS B JKU3HEHHBIX M YYE€OHBIX CHUTYalUsX,
UCIIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JaX IPUHATHUS PELICHUN (MHAUBUAYAIbHOE,
MPUHATUE PELICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITEJIbHO COCTaBJIATh QJTOPUTM pEIIEeHUs 3afaud (WO €ro 4acth),
BbIOMpaTh Croco0 pemeHus yd4eOHON OMOJIOrMYecKoil 3ajauu ¢ y4ETOM UMEIOUINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh NpPEIaracMble BapuaHThI
pELICHNI;

COCTAaBJISITh IUIAH JACHCTBUMH (IUIaH pealu3allii HAMEYEHHOIO alropurMma
pEIIEHNUs), KOPPEKTUPOBATh MPENJIOKEHHBIH AJITOPUTM C YYETOM MOITYYEHHS] HOBBIX
OMOJIOTUYECKUX 3HAHUM 00 M3yuaeMOM OMOJIOTMUYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIA/IETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUN;

JaBaTh OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

YUHTBIBATh KOHTEKCT U MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU
penieHny yuyeOHOM OMONOrM4ecKoil 3ajauu, aJanTHpOBaTh PEHICHUE K MEHSIOUUMCS
00CTOSTEIIECTBAM,;

OOBSCHATh NPUYUHBI JTOCTHXKEHUS (HEIOCTHIKEHUS) PE3yJIbTaTOB NEATEIbHOCTH,
JaBaTh OLEHKY MpPHOOPETEHHOMY OIBITY, YMETb HAaxXOJUTh IO3UTUBHOE B
MIPOU3OLIEIIEN CUTyal1u;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHHUBIINXCSA CUTyallul, YCTAHOBJIEHHBIX OIHUOOK, BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;



pa3nnyaTh, Ha3bIBaThb W YNPABIATH COOCTBEHHBIMH 3MOLUSMU M 3MOIUSMU
IPYTHX;

BBISIBJISITh M aHATU3UPOBATh MPUYUHBI SMOLUA;

CTaBUThb ce0si HA MECTO JPYroro 4YeloBeKa, MOHMMATh MOTUBBI U HaMEpPEHUS
ApYroro,

PETYIUPOBATh CIIOCOO BBIPAKEHUS SMOIIHIA.

IlpunsiTue ceds U APyrux

OCO3HaHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €0 MHEHHIO;

pU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPYroro;

OTKPBITOCTh CEOE U JPYTHUM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUYEOHBIX PETYISATUBHBIX JIEUCTBUI, KOTOpAs
obecrieunBaeT GOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS TO3UIIMS
JMYHOCTH), U KU3HEHHBIX HaBBIKOB JIMYHOCTH (yHpaBieHUs cOOON, CaMOANCLMILINHBI,
YCTOWYUBOIO MOBEACHUS).

IHNPEIMETHBIE PE3YJIBTATDBI

B pesynbraTe paboThl 0 mporpamme Kypca 00ydaronuecs T10DKHBI 3HATD:
METO/Ibl U3Y4YECHUSI OMOJIOTUH;
OCOOEHHOCTH  OMOJOTMYECKOTO  OKCIEpUMEHTa  C  pPACTCHUSIMH U
00111e0M0JIOTHYECKEe OCOOCHHOCTH;
METOJIbl U3Y4YECHHS OOBEKTOB KUBON PUPOJIBI;
nabopatopHoe 000py1I0BaHUE U TPUEMBI paOOTHI C HUM;
OCHOBHBIC (DU3UOJIOTHYECKHE MPOIIECCHI, TPOTEKAIONINE B KUBBIX 00BEKTAX;
AHATOMHYECKOE CTPOCHHE KUBBIX OOBEKTOB;
paboTaTh ¢ TOTOBBIMU MUKPOTIpENapaTaMy U U3TOTOBIIATh MUKPOIIPEIapaThl;
CTaBUTH (DU3UOJIOTHUECKUI IKCIIEPUMEHT;
paboTaTh ¢ ONTHYECKUMU TTPHUOOpPaMH U J1A0OPATOPHBIM 000PYI0BAHUEM;
nonoupaTh OOBEKT [JIsi DKCIEPUMEHTa B COOTBETCTBHM C IIOCTaBJICHHBIMU
3a/layamu;
YETKO M JIJAKOHUYHO (POPMYITHPOBATH IIETTH M BBIBOJIBI DKCIIEPUMEHTA;
npu oopmIIEHUU paboT COOII0IaTh HATJISTHOCTh, HAYYHOCTh U ACTETUYHOCTB;
YCTPONCTBO CBETOBOTO MUKPOCKONA U MPaBUia pabOThI C HUM;
O0COOEHHOCTH CTPOCHUS U JKU3HEACATETHHOCTH U3y4aeMbIX OPTaHU3MOB.
OCOOEHHOCTH JKM3HCHHBIX IMKJIOB Yy PpACTCHUN: MXH, MarmoOpPOTHUKH,
rOJIOCEMEHHBIE, IBETKOBBIX PACTCHHUIA;
ctpoeHue W (QyHKuMM  1BeTKa. Pa3HooOpa3me  IIBETKOB  CEMEUCTB
MOKPBITOCEMEHHBIX.



3HAYEHUE M KJIACCU(UKAIUIO COI[BETHIH.

pazHooOpasue u KIacCu(PUKAIUIO TUIOAOB.

MaKpOCKOIIMYECKOE CTPOCHUE CTEOJIS

MaKpo- U MUKPOCKOITUYECKOE CTPOCHUE JIHCTA.
MeTaMop(U3UPOBaHHBIC (aHAJTOTMYHBIE K TOMOJIOTHYHBIC) OPTaHbl.
CTPOCHHE CEMSIH OJTHOJIOJIBHBIX U JABY/IOJIbHBIX PACTCHUH.

OObyuaromuecs JOMKHBI YMETh:
paboTaTh ¢ yBEIMYUTEIbHBIMHI PUOOpaMH;
pacrio3HaBaTh, CpaBHMBATh, 3apPHCOBBIBATH OOBEKTHI JKMBOH  HPUPOBI,
aHaJM3UPOBATh, JIeNIaTh BHIBOJIBL;
paboTaTh C MHCTPYKTUBHOM KapTOUYKOH Ja00paTOPHBIX paboT;
opopMIIATH 1aOOpPATOPHBIE MPAKTHYECKUE PAOOTHI;
OTIPEICTIATH MPU3HAKU PACTEHUI Pa3HBIX CEMEICTB IO BHEITHEMY CTPOCHHUIO;
paboTaTh ¢ OMpeAeIUTEIHbHBIMU KapTOUKAMHU;
oOmarbcsi B TPyMIe, BECTH AMCKYCCHIO, BBICTYNaTh, OTCTaMBATh CBOIO TOUYKY
3pEHUSL.



TEMATHYECKOE IINTAHUPOBAHUE

KonnyecTBO Yacos

Ne HanmenoBanue pasnenos u
W TeM MIPOTPAMMBI Beero Kontponsubie  [lpakTudeckue
paboThHI paboThI
1 BBeneunue 1
Pazgen 1. OcHoBHBIE 8
2 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH U
M3MEHYHNBOCTH
3 Paznen 2. [lutoreneTnueckue 1
OCHOBBI HACJICACTBEHHOCTH
4 Paznen 3. MonekynspHbie 6
OCHOBBI HACJIEACTBEHHOCTH
Pasznen 4. Metonnl 5
3) MOJIEKYJIIPHON T€HETUKHU U
OHMOTEXHOJIOTUH
6 Pasznen 5. I'eHeTnka yegoBeka 9
7 Pa3nern 6. I'eneTuka 1
TOTYJISTIAN
8 Paznen 7. I'eneTnyeckue 2
OCHOBBI CEJICKIINU
9 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I10 [TPOTPAMME 0




HOYPOYHOE IINTAHUPOBAHHUE

Ne

Tema ypoka

Kouun4yecTBO yacoB

Bcer KoHTpPOJIBH

0 ble padoThI

IIpakTH4eck
ue padoThl

Jlara
HU3Y4YeH
us

Meroabl 6MOJIOTHH.
CaeroBas
MUKPOCKOIHS.
JlaGoparopHas
paboTta Nel

«Y CTpOUCTBO
CBETOBOTO
MHUKPOCKOTIA U
npasuia padoThl €
HUM

Ctpoenue
pacTUTENbHOU
KJIIeTKu. I macTuabl.
JIP Ne 2 «Ctpoenue
KJICTKH YEIIyH JIyKay»

[lnactuae!.
Xmnoponnactel. JIP
Ne 3 «Xnopomnactsr
B JIUCTBSIX DJIOACH»

[lnactuae!.
Xpomormactel. JIP
No 4 «Xpomornactsl
B KJIETKAaX MSIKOTH
3pEJIbIX TIOJI0B»

IInmacTunael.
Jletikomnactel. JIP
Ne 5 «JIetikommacTel
B KJIETKaX AMUIEPMBI
TpaJIeCKaHITUN

Opransl pacTeHus.
Kopens. JIP Ne 6
«3yueHnue
CTEPKHEBBIX U




MOYKOBATBIX KOpPHEH
pacTeHUs»

Kierounoe
cTpoeHue KopHs. JIP
Ne7
«PaccmarpuBanue
KOPHEBBIX BOJIOCKOB
U 4eXJIMKa
HEBOOPYKEHHBIM
IJ1a30M U TIOJ
MHUKPOCKOTIOMY

10

11

Muxkpockonuueckoe
CTpOEHHE CTEOIIS.
JIP Ne8
«MuKpOCKOIMYECKO
€ CTpO€Hue cTeOIIs
OJIHOAOJIbHBIX U
JBYIOJIBHBIX
pacTeHui»

Crebenb.
Makpockonnyeckoe
crtpoenue. JIP Ne 9
«Omnpenenenue
BO3pacTa pacTeHUs
MO CIHITY»

IToGer. ITouku. JIP
No 10 «Ctpoenue
IOYEK U
PacIIoJI0KEHUE UX Ha
cTediey

Buemnee ctpoenue
nucta. JIP No 11
«Pacno3naBanue
MPOCTHIX U CIIOXKHBIX
JINCTHEB.
Onpenenenue tuna
JINCTOPACTIOJIOKEHHUS
, )KUJIKOBAHUSI»

12

[TokpoBHBIE TKaHU




mucta. JIP Ne 12
«PaccmatpuBanue
KOYKHIIBI JIUCTA

13

MuUKpOCKOTINYECKOE
CTPOEHUE MAKOTH
aucta. JIP Ne 13
«PaccmarpuBanue
OCHOBHOM TKaHU
JIMCTa»

14

DOTOCUHTES.
DKCIEpUMEHT
«O0pa3oBanue
Kpaxmaja B JINCThSIX
pacTeHul Ha CBETY»

15

doToTpONU3M

16

MeramopduzupoBan
Hble oprasbl. JIP Ne
14 «I'omonoruuHbIe
Y aHAJIOTUYHbIE
OpTraHbl PACTEHUI

17

MeramopduzupoBan
HBIE OpPTaHbl: MOOET.
JIP Ne 15
«Buaon3MeHeHHbIE
moOeru: KiyoeHb,
JTYKOBUIIA»

18

CrpoeHue 1BeTKa.
JIP Ne 16 «Ctpoenue
LBETKA JIBYI0JIbHBIX
pacTeHu pa3HbIX
CEMEMCTB

19

[IBeTok —
TE€HEPATUBHBIN OpraH
pactenus. JIP Ne 17
«CtpoeHue ruHenes
Y aHAPOLIES»

20

3anuck quarpamm u
dbopmyn nBetka. JIP




No 18 «®opmyna u
quarpaMma IBETKa

21

Knaccudukanus
cousetuii. JIP Ne 19
«O3HaKOMJICHHE C
pPa3HBIMHU TUIIAMH
COIIBETHI»

22

CtpoeHue ceMeHH.
JIP Ne 20
«Brinenenne
Kpaxmaina, 0enka u
KUpa U3 CEMSIH»

23

Cemena
IBYHOJbHBIX. JIP No
21 «13yuenune
CTPOEHHUS CEMSH
JIBYJIOJBHBIX
pacTeHui»

24

CemeHa
OJIHOJIOJIbHBIX. JIP
Neo 22 «3yuenune
CTPOEHHUS CeMSH
OJTHOJIOJTBHBIX
pacTECHUI

25

IImoner. JIP Ne 23
«Ctpoenue u
KJ1accuukanus
TIJIOI0BY

26

27

JKu3HeHHBIN UK
pacTeHui oTaena
MoxoBugnsie. JIP Ne
24 «N3yuenune
CTpOeHHUs Mxa (Ha
MECTHBIX BHJIaX)»

JKu3HeHHBIN UK
pacTeHuH oTnena
[TartopOTHUKOBUIHBI
e. JIP Ne 25




«3yueHnue
CTPOCHUS
NaropoTHUKA U
XBOILIA»

28

29

30

JKn3HeHHBIN ITUKIT
pacTeHUH oTnena
I'onocemennsle. JIP
Ne 26 «M3yuenue
CTPOEHUS XBOU U
IIMIIEK COCHBI
OOBIKHOBEHHOU U
JIPYTUX XBOUMHBIX»

JKW3HEHHBIN IUKIT
pacTeHui oTaena
[TokpbITOCEMEHHBIE.
Kpecrousetnsie. JIP
Ne 27 «BriaBnenue
MPU3HAKOB
ceMelcTBa
KpecrouseTrHsie 1o
BHEIIHEMY
CTPOEHHUIO»

JKu3HEHHBIN IUKIT
pacTeHui otaena
[TokpeITOCEMEHHBIE.
bo6osrre. JIP No28
«BpiaBnenue
MPU3HAKOB
cemelictBa boOoBEIe
110 BHEITHEMY
CTPOEHHUIO»

31

JKu3HeHHBIN UK
pacTeHui oTaena
[TokpeITOCEMEHHBIE.
Po3zosrie. JIP Ne29
«BrIsBIICHUE
MPU3HAKOB
ceMencTBa
Po3onBeTHbIe O
BHEITHEMY




32

33

CTPOCHHIOY

JKu3HEHHBIN ITUKIT
pacTeHui oTaena
ITokpeITOCEMEHHBIE.
ITacnénoBrle.
CI10KHOIIBETHEBIC.
JIP Ne30
«BriaBnenue
MPHU3HAKOB CEMENCTB
ITacnénoBele u
CJII0KHOIIBETHBIE T10
BHEIIHEMY
CTPOCHUIO»

JKu3HEHHBIN LIUKIT
pacTeHui oTaena
ITokpbITOCEMEHHBIE.
JIuneiinnie. JIP Ne31
«BrraBnenue
MPU3HAKOB
ceMelcTBa
JIunennsble 1o
BHEIIHEMY
CTPOEHHUIO»

34

JKu3HEHHBIN IUKIT
pacTeHUH oTHena
[TokpeITOCEMEHHBIE.
371aK0OBBIC, HITH
MsatnukoBsie. JIP
Ne32 «BrisiBiienne
MPU3HAKOB
ceMeiicTBa 371aKOBBIC
10 BHEIIIHEMY
CTPOCHUIO»

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIPAMME

34

32
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