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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHMOJOTMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboueit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o Ouosioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3aIMI0 WM3Y4YeHUsT OMOJIOTHU Ha
NesATEeIbHOCTHOM OCHOBE. B mporpamme 1no 6MO0JIOTHHM YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpenmera B peanusaruu tpedoBanuiit PI'OC OO0 k mmaHUpyeMbIM
JUYHOCTHBIM W METaIllpeAMETHBIM pe3yjIbTaTaM OOYYCHHS, a TaKKe pealn3alvs
MEXIPEIMETHBIX CBS3€H €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporpamme mo OWOIIOTHM ONPEACNAIOTCS OCHOBHBIE IIENTM HW3yYeHUs
OMOJIOrMY Ha YPOBHE OCHOBHOT'O O0ILIEr0 00pa3oBaHus, IIIAHUPYEMBIE PE3YyJIbTAThI
OCBOCHHSI TPOTpaMMbl IO  OWOJOTHW: JUYHOCTHBIE, METAIpPEIMETHHIC,
npeaMmeTHble. [IpeaMeTHbIe MIaHUpYyEeMble PEe3YJIbTAaThl JaHBI NI KaKJOTO Toja
U3y4YeHUs! OMOJIOTUH.

buonorus pa3BuBaeT MpeACTaBICHUS O TO3HABAEMOCTH >KHBOW MPUPOJLI H
MeTomax €€ IMO3HAHMS, MO3BOJSET CHOPMHUPOBATH CHUCTEMY HAyYHBIX 3HAHUH O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornyeckas mMOAroToBKa OOECHIEYMBACT TOHMMAaHUE OOYy4YaIOIIUMHUCS
HAyYHBIX TPUHITAIIOB YEJIOBEYCCKON MEATCILHOCTH B TPUPOJEC, 3aKJIaIbIBACT
OCHOBBI 9KOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[enssmMu u3ydeHuss OMOJIOTUM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
SIBJISTFOTCSI:

dbopMHpOBaHWEe CHUCTEMbl 3HAaHMW O TpU3HAKaX W  TpoIeccax
KU3HEICATCIIbHOCTH OMOJOTHYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3AIINH;

dbopMupoBaHUE€  CUCTEMbl 3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3ZHENIEATeIIbHOCTH OpraHNU3Ma YEeJIOBEKa, YCIOBUSX COXPAHEHHS €T0 3/I0POBbS;

dbopMHupoOBaHWEe YMEHUW TMPUMEHATh METOJBI OMOJOTHYECKON HAYKH JUIs
U3YyYeHUS OMOJOTUYECKUX CUCTEM, B TOM YHCJIE OpraHN3Ma YeJIOBEKa;

dbopMHpOBaHHE YMEHUH WCIOJIB30BaTh HWHGOPMAIIMI0 O COBPEMEHHBIX
JTOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI IPOIIECCOB U SIBICHUN KUBOU
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OPTraHU3Ma;

dbopMupoBaHUEe yMEHUN OOBSACHATH POJb OHOJIOTMH B MPAKTHYECKOM
JESTEIbHOCTH JIIOZIeH, 3HaUeHUE OMOJIOTUYECKOTO pa3sHOOOpa3us sl COXpaHCHUs
ounocdepsl, MOCIENCTBUS ACSITETFHOCTH YeTIOBEKa B IPUPO/IE;



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IEISAX  COXPAaHCHHS
COOCTBEHHOTO 3/I0POBBSI M OXPAHBI OKPY>KAIOIIECH CPEIBI.

JlocTikeHne 1esield mporpaMMbl 10 OMOJIOTUH OOECIIEYMBACTCS PEIICHUEM
CJIEIYIOLIUX 3a]1a4:

npuoOpeTeHrue  OOydyaloIUMHCS  3HAHUW O  JKUBOM  MPUPOJE,
3aKOHOMEPHOCTSIX CTPOCHHUSI, XKU3HEIEATCTLHOCTH W CPemnooOpasyromeld pou
OpPraHU3MOB, YEJIOBEKE KaK OMOCOITMAIBHOM CYIIECTBE, O POJIM OHMOJIOTHYECCKOU
HAyKHU B MIPAKTUYECKON JAESATEIBHOCTHU JIOJIEH;

OBJIaJICHUE YMEHUSMH TIPOBOJUTH HCCIEAOBAaHUS C HCIOJIb30BAHUEM
OMOJOTUYECKOTO O0OpYAOBaHUS U HAOJIONECHMSI 32 COCTOSHMEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOTHI ¢ OUONOTHYECKOI MH(pOpMaIIUEl, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JACTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOEe
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH M SKOJOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXPaHCHHIO COOCTBEHHOTO 3/I0POBBS M OXPAaHBI OKPYIKAFOIICH CPEIBI.

OO01Iee 9rCIIO 9acoB, OTBEICHHBIX I U3YUCHUST OMOJIOTHHU, COCTABIIsET 272
yaca: B 5 kiacce — 34 yaca (1 yac B Hemenmto), B 6 kiacce — 34 yaca (1 ygac B
Heneno), B 7 kiacce — 68 yacoB (2 vaca B Henento), B 8 kiacce — 68 vacos (2 yaca
B HEJIEI0), B 7 Kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemerii B mporpamMMme IO OHOJIOTHH TIEpEYeHb JAOOPATOPHBIX H
MPaKTUYECKUX PaOOT SBISETCS PEKOMEHJATEIbHBIM, YUYUTENb JEJaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOCHHOCTEH  OOydYarommuxcs, CHHUCKa  OKCIEPUMCEHTAJbHBIX  3a/JaHUH,
IpealaracMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMEHa 10 OMOJIOTHH.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOW NpPUPOIE

[Tonsitue o xu3Hu. [Ipu3HAKM KUBOro (KJIETOYHOE CTPOECHHUE, MUTAHHE,
JbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OOBEKTbl KUBOW U HEKMUBOU
IIPUPOABL, X CpaBHEHHE. JKHBas U HE)KUBask IPUPOAA — EAUHOE LIETIOE.

buonorus — cucrema Hayk o xuBoM npupojge. OCHOBHBIE pa3Aeibl ONOIOTUU
(OoTaHMKa, 300J10TUS, SKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYrUe
paznensl). [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH: Bpady, BETEpHHAP, ICHXOJIOT,
arpoHoOM, XHBOTHOBOJ H japyrue (4—5 mpodeccuit). CBsi3b OMOIOTUN C APYTUMHU
HayKamH (MaTemaTHka, reorpadus u npyrue Hayku). Poias Guonoruu B mo3HaHUU
OKPY’AIOILIEro MUPa U NPAKTUYECKOM IEATEIBHOCTH COBPEMEHHOTO YETIOBEKA.

KaOuner Owonorun. IlpaBuna mnoBeneHuss U pabOThl B KaOUHETE C
OMOJOTMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TepMHUHBI, TOHITHS, CUMBOJbI. VICTOUHHKN OMOJIOTHYECKUX
3HaHui. Ilouck wuHpoOpMauuM € UCHOIB30BAHUEM PAZIUYHBIX HCTOYHUKOB
(Hay4HO-TIOIYJIIpHAs JIMTEPATypa, CIPaBOYHUKH, IHTEpHET).

2. Metoabl M3y4eHUsi ;KMBOI NPUPOABI

HayuHble MeTONIbl M3y4Y€HHUs XUBOW MPUPOJBI: HAOIIOIECHHUE, IKCIIEPUMEHT,
onucaHue, uMepeHue, kiaccuduxanus. IIpaBuia paboTel ¢ yBEIUYUTENBHBIMU
npudbopamu.

Meton onucanus B OMOJOTMHM (HArJISIHBINA, CIOBECHBIH, CXEMaTHYECKHUH).
Meton uzmepenus: (MHCTpYMEHThI u3Mepenusi). HabnroaeHue u d3KCepuMEHT Kak
BEJIyIIHNE METObI OMOJIOTHH.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3ydyenue nabopaTOpHOro oOOOpYyIOBaHUS: TEPMOMETPHI, BECHI, YAaIIKU
[Tetpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pPYJOBaHUEM B HIKOJIHLHOM
KaOuHeTe.

O3HaKOMIJIEHHE C YCTPONCTBOM JYIbl, CBETOBOI'O MHMKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HakOMJIEHHE C PAaCTUTEIbHBIMU U )KMBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HaTypanbHble Tpenaparbl), HHPY30pun Tydeabku ¢ TUIAPbl  (TOTOBBIE
MUKpOIpenaparhbl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnaneHue MeTOJaMU M3y4YeHHUS JKUBOM NpHUPOIbI — HAONIIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3Mbl — TeJ1a KUBOM NPUPOBI

[Tonsitue 00 opranusme. [osinepHbie U sinepHble opranu3Mmbl. Kietka u eé
oTkpbiTHEe. KierouHoe cTpoeHne opraHu3MoB. LluTonorus — Hayka O KJIETKE.



Knerka — HauMeHbIIasl €IMHULIA CTPOEHUS MU >KU3HEAECATEIBHOCTH OPraHU3MOB.
VY CTpoHCTBO YBEIMUUTENBHBIX PUOOPOB: JIyIbl U MUKpOCKOIa. CTpOeHUE KIIETKH
II0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsI 000JIOUKA, LIUTOILIA3Ma, AJIPO.

OOHOKIIETOYHBIE M MHOTOKJIETOUYHBIE OpraHu3Mbl. KieTku, TKaHHW, OpraHsbl,
CUCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOCHHUSI M TMPOIECCOB
KHU3HEICITEIIbHOCTH y PACTEHHM, )KUBOTHBIX, OakTepuil U rprOOB.

CBoiicTBa OpPraHuM3MOB: T[HUTAHUE, [bIXaHWE, BBIJCICHUE, JBUKCHHUE,
pPa3MHOXKEHHUE, PA3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
€AUHOE LETIOE.

Pa3HooOpa3ue opraHM3mMoB W WX KilaccHUuKamus (TaKCOHBI B OWOJIOTHH:
LApCTBa, TUMBI (OTAEIbI), KJIACCHI, OTPAIbI (MOPSAKU), CEMEHCTBA, POJIbI, BUIBL.
bakrepun u Bupychl Kak (OpMbI >KU3HHM. 3Haue€HUE OaKTepuil U BUPYCOB B
IIPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

W3yyeHue KJIETOK KOXKMIIbI YEIIyH JIyKa MOJ JYNOM M MHKPOCKONOM (Ha
PUMEPE CAMOCTOSITENBHO MPUTOTOBIEHHOTO MUKPOIIpEapaTa).

O3HaKOMIIEHHE C IPUHIMIIAMU CUCTEMAaTHKH OPraHU3MOB.

Habmroienue 3a notpeOaeHreM BObl PACTEHUEM.

4. OQpraHu3Msbl U cpea 00MTAHUSA

[lonarue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, IMOYBEHHAs,
BHYTpUOpraHu3MeHHast cpeabl obutanus. IlpencraButenu cpen oOUTaHUS.
OcobenHoctu cpen oOutanust opranu3moB. [IpucnocobneHuss OpraHu3MoB K cpesie
obutanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomoi.

BoisiBieHHe npucnocoOJeHud OpraHu3MoB K cpene obOutanus  (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu uiu 6U0e0IKCKypcuu.

PacturenbHbIN 1 )KUBOTHBIN MUP POJIHOTO Kpasi (KpaeBeleHue).

5. Ilpupoanbie coo0IIECTBA

[lonatue o mnpupogHOoM cooOiecTBe. B3auMOCBSi3M  OpraHu3MOB B
npupoJHbIX cooOuiecTBax. [lumieBsie cBsi3u B cooOuecTBax. [IuieBbie 3BeHbS,
nenu W ceru nurtaHus. llpomsBoauTenu, NOTpeOUTENH U pa3pyLIUTENU
OpraHMYecKUX BEUIECTB B MPHUPOAHBIX cooluiecTBax. I[Ipumepbl TPUPOAHBIX
coo0111eCcTB (Jiec, Py, 03€po U APYyTrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIUYUTEIbHBIC MPU3HAKUA OT MPHUPOJIHBIX
coobmiecTB. IIpuumHBl HEYCTOWYMBOCTH MCKYCCTBEHHBIX coobmiecTB. Polb
UCKYCCTBEHHBIX COOOIIECTB B KU3HU YEJIOBEKA.



[Tpuponusie 30HbI 3emin, ux oburarenu. diaopa u payHa TpPUPOIHBIX 30H.
JlanamradTel: TPUPOTHBIE U KYIBTYpPHEIE.

Jlabopamopnsle u npakmuyeckue paoomeul.

W3yyeHue HUCKYCCTBEHHBIX COOOIIECTB M MX oOuTaTeneil (Ha mpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOILIECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

N3yuenne mpupoIHbIX cOOOIIeCTB (Ha MpuUMepe Jieca, 03epa, Npyaa, Jyra u
JTPYTUX TIPUPOJIHBIX COOOIIECTB. ).

N3yyeHune ce30HHBIX SBJICHUN B KU3HU MPUPOJHBIX COOOIIECTB.

6. KuBasi npupoaa v 4eJ0BeK

W3MeHeHuss B MpUPOJE B CBSI3U C Pa3BUTHEM CEJIBCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTH HaceJeHUs. BiusiHue dyeloBeka Ha JKHUBYIO
OpUPOSLy B XOJ€ UCTOpHUH. [ 0babHbIE 3KOJOTHYECKHe MpoOaeMbl. 3arpsi3HEHUE
BO3/YILIHOW U BOJIHOM 000JI0ueK 3eMIIH, MOTEPHU MOUB, UX MpenoTBpameHue. [lytu
COXpaHeHUs1  OHMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3armoBeIHUKH, 3aKa3HUKHW, HAIIMOHAJIbHBIE MapKH, MaMsATHUKHU Tpupobl). KpacHas
kaura Poccutickoit ®enepannu. OCo3HaHMUE )KU3HUA KaK BEJIUKOW IEHHOCTH.

Ilpakmuueckue padbomul.

[TpoBenenue akuuu no yoopke mycopa B OimkaiiiieM Jiecy, mapke, CKBepe
WJIU Ha MIPUIITKOJIBLHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

boranunka — Hayka o pactenusix. Pazgensr 6otaHuku. CBs3b OOTAaHHMKHU C
JPYTUMU HayKaMu U TeXHUKOM. OO11re MpU3HaK! pacTEHU.

Pa3HooOpa3ue pacrteHuil. YpoBHU OpPraHM3alliyd PacTUTEIHLHOTO OpraHu3Ma.
Beicmme u Hu3mme pacreHns. CropoBble U CEMEHHBIE PACTEHHUSL.

Pacturensnas knerka. M3ydeHue pacTUTENBbHOM KIETKH 10 CBETOBBIM
MHUKpPOCKOIIOM:  KJIETOYHasi  00OJIouKa, SApO,  LUTOomasMa  (IUIACTUIBI,
MUTOXOHJPHH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PaCTUTEIBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOEeHHE OpPraHOB PaCTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuyeckue padomoi.

N3ydeHne MUKPOCKOIIMYECKOTIO CTPOEHNUS JIMCTA BOJHOIO PACTEHUS DIIOJEH.

N3yuenue CTpOCHUA PaCTUTENBHBIX TKaHEu (ucnoJIb30BaHKE
MUKpPOMpEnapaToB).

W3yyeHue BHEIIHEro CTPOCHMSI TPABSIHUCTOTO IIBETKOBOIO pacTeHus (Ha
YKUBBIX WIHM TepOapHbIX IK3EMIUISIpAX PACTEHUI): MACTYIIbs CYMKA, pelbKa AUKasl,
JIOTHUK €KUM U APYTUE PACTEHUS.



OOHapyXeHUuE HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKcKypcuu uau 6U0e0IKCKypcuu.

O3HaKOMIIEHHE B PUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CrpoeHue 1 MHOTro0o0pa3ue MOKPbITOCEMEHHbIX PACTEeHHI

Crpoenue cemsH. COCTaB U CTPOEHUE CEMSH.

Buapl KOpHEN U TUIIBI KOPHEBBIX cUcTeM. Buaonsmenenus kopuen. Kopens —
OpraH IOYBEHHOrO0 (MUHEpAJIbHOro) NHUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHelmHee u BHYTpeHHEE CTpPOEHHME KOpHS B CBS3U C ero gpyHkuusmu. KopHeBoi
yexJmK. 30Hbl KOpHA. KopHeBble Bosmocku. Poct kophs. Ilormomenue kopHAMU
BOJIbI 1 MUHEPAJIBHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHIO (KOPHEBOE JaBJICHUE,
ocMmoc). BunonsMeHnenrne KopHen.

[ToGer. Pa3Butue mnobera u3 mouku. CtpoeHue ctelns. Buemnee u
BHYTPEHHEE CTpPOCHHE JHcTa. BuaonsmeHeHusl 1MoOEroB: KOpHEBUIIE, KIIyOeHb,
aykoBuna. Ux ctpoeHue, OMojorudeckoe W xo3siiicTBeHHOe 3HaueHue. [lober u
nouku. JlucropacnosiooxkeHre U JUCToBast Mo3auka. CTpoeHne U (PyHKUUU JIUCTA.
[Ipoctbie W cloXHble JHCThS. BugonaMeHenus JmcTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOEHHMS JIUCTA B CBA3U C €ro (PyHKUUSMHU (KOXKHILA M YCThUIA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE ITyYKH). JIUCT — Opran BO3yIIHOTO IUTAHHUS.

Crpoenue u paszHooOpasue userkoB. Couerus. Ilnoasl. Tumsl 11070B.
PacnpocTpaHeHue 1a0/10B U CEMSIH B IPUPO/IE.

Jlabopamopnuvie u npakmuueckue padbomal.

N3ydyeHne CTpOEHHsI KOPHEBBIX CHUCTEM (CTEp)KHEBOM M MOYKOBATOM) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHHI.

N3yuyeHnne Mukponpenapara KJIeToK KOpHs.

O3HaKOMIIEHHE C BHEUITHUM CTPOCHHUEM JUCTHEB U JINCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX).

N3ydyeHne cTpOeHUs BEreTaTUBHBIX M TEHEPAaTUBHBIX MOYEK (Ha Mpumepe
CUPEHHM, TONOJIA U APYTHX PACTEHUN).

W3yyeHne  MHKpPOCKOMHMYECKOTO  CTPOE€HHMsI  JucTta  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBaHne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MHUKPOIIPENapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHs, TYKOBHIIBI.

N3yyeHue cTpoeHus BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3yyeHue cTpoeHust CeMsH IBYAOJbHBIX PACTEHUM.

N3yyeHue CTpoeHus: CEMsH OAHOI0JIbHBIX PACTEHUM.

3. 7Ku3HenesiTeJIbHOCTh PACTHUTENBHOI0 OpPraHu3mMa

OO0OmMeH BewecTB y pacTeHuil



Heoprannueckue (Boaa, MHUHEpaJbHbBIE COJIM) U OpPraHUYECKUE BELIECTBA
(OenKu, KUPBI, YIIIEBObl, HYKJICUHOBBIE KHCIOTHI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacTeHusi. MuHepanbHOE MUTAaHUE PACTEHUU. Y JOOpEHUSI.

IIuTanue pacreHus.

[lornomienre KOPHAMH BOJBI UM MHUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX
pactennto (KOopHeBoe JaBieHue, ocmoc). l[louBa, e€ momopomue. 3HaueHHE
00paOOTKM TMOuYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
MIPOPOCTKOB, MOJIMBA JJI JKU3HU KYJbTYPHBIX pacTeHH. [ nIponoHuka.

®dotocunTes. JIUCT — opraH BO3AYIIHOTO NMUTaHUs. 3HaYeHHE (POTOCUHTE3A B
MIPUPOJIE U B )KU3HU YETIOBEKA.

JIpIXaHNe pacTeHusl.

Jlpixanue KopHs. PbIxiieHHE TOYBBI I YIJIYYIICHHS JbIXaHUS KOpHEH.
YcnoBus, NPEmSTCTBYIOIIME JBIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHus
(ycteuunblil anmnapar). Iloctymienune B auct atMocdepHoro Bozayxa. CuibHas
3anbUIEHHOCTh BO3[yXa, KakK MPEMSITCTBUE IS AbIXaHus JMcTheB. Crebenb Kak
OpraH JbIXaHus (HaJIW4MUe YCTHHI] B KOXKHUIE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTeHuil. BzauMocCBs3b IbIXaHHS pacTeHUs ¢ (POTOCUHTE3OM.

TpaHcnopr BewiecTB B PACTEHHH.

CBsI3p KJIETOYHOTO CTpoeHusi crednst ¢ ero ¢yHkuusmMu. Poct crebns B
ey,  KinetouHoe cTpoeHue CTeOJisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
IPOBOJSALIME MyYKH, OCHOBHAs TKaHb (mapenxuma). Kieroynoe ctpoeHue creds
JIPEBECHOTO pacTeHus: Kopa (mpoOka, ny0), kamMOuii, IpeBeCHHA U CEpIlleBUHA.
Poct crtebns B TommmHy. IlpoBoasimue TkaHu KOpHS. TpaHCoOpT BOIBI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIbl JPEBECHHBI) — BOCXOMSIIHNA TOK.
Hcnapenue BoAbl uepe3 cTedelb U JIMCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJbl B PACTEHUU. BiusiHNE BHEIIHUX YCJIOBUM HA UCIAPEHHE BOABL. TpaHcnopt
OpPraHUYECKUX BEILIECTB B PACTEHUHU (CUTOBHUJIHBIE TPYOKHU J1yOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue W 3amacaHue BEIIECTB B pPAacTeHHUH. BrpiaeneHue y
pactenui. Jlucronan.

PocT u pazBuTHE pacTeHus.

[Ipopactanue ceMsiH. YcCioBus NpopacTaHus ceMmsiH. [IoarotoBka cemsiH K
noceBy. PazBurre npopocTKkoB.

OobpazoBatenbHble TKaHU. KoHyC HapacTaHus modera, pocT KOHUMKa KOPHSI.
Bepxyieunslii 1 BcTaBOUHbIA pocT. PocT kopHs 1 cTeOsis B TOJIMIMHY, KaMOUH.
OOpa3zoBaHue rOAMYHBIX KOJEI Y APEBECHBIX pacTeHuidl. BiusHue puroropmMoHoB
Ha POCT pacteHus. PocToBbie nBMKEeHUS pacTeHuid. Pa3sutre mobera u3 movkwu.

Pa3smHoxeHne pacteHuil u ero 3HaueHHe. (CeMeHHOe (T€HEepaTUBHOE)
pasMHOkeHue pacteHuil. [lBetkn wu conBetrus. Onbuienue. IlepexkpécTHoe



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOJOW) © caMmoomnbuieHHE. J[BolHOe
ortogoTBOpeHue. HacrnemoBanue mpu3HakoB 000OUX PACTCHHIM.

BereratuBHOE€  pa3MHOXEHHE  IIBETKOBBIX  PAaCTEHUl B  MPHUPOJE.
BereratuBHoe pa3MHOXKEHUE KyJIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHus. XO3SHUCTBEHHOE 3HAUYEHHUE BEreTaTHUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsle u npakmuyeckue padoomeul.

HabGmronenue 3a poctomM KOpHS.

HaoGmronenue 3a poctom nooera.

OmnpeneneHue Bo3pacTa JiepeBa Mo CIuy.

BrisiBeHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB MO APEBECUHE.

HaOnronenue mnponecca BBIJACICHUST KUCIOPOJa HA CBETY aKBapUyMHBIMHU
PaCTEHUSIMU.

N3ydeHne ponu peIXJIEHUS ISl JbIXaHUS KOPHEN.

OBnageHne  npuéMamMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0OETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTHE€) Ha MpUMeEpe
KOMHATHBIX PAacTeHUH (TpaJeCKaHIIUs, CEHIONUs, OCTOHUs, CAHCEBbEPA U JIPyTHE
pacTeHus).

OrnpeneneHue BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHUN U IMOCEB UX B TPYHT.

HaOmronenue 3a pocTOM U pa3BUTHUEM LIBETKOBOTO PACTEHUS! B KOMHATHBIX
ycioBusxX (Ha mpuMepe (acoau Uiu MOCEBHOTO ropoxa).

Onpenenenue ycioBUil TPOPACTAHUS CEMSH.

7 KIIACC
BBenenue

[urtonorust — Hayka o kietke. CoBpeMeHHas kieTouHas teopus. Kierka —
€IVMHHIA CTPOCHHUS, )KUZHEACATEIbHOCTU U PA3MHOXKEHUS )KUBOT0. XHUMHUYECKUU
coctaB kineTkd. CTpyKTypHass OpraHu3alus KIETKA. OYKapuOTHBIE U
MPOKAapUOTHBIE  KJIeTku. MemOpana. [lutomnasma. Opradounsl. Enunas
MeMOpaHHasi cucTemMa KJIeTKd. MwutoxoHapuu u 1uactuiel. Llutockener u
opraHouzbl JBWXEHUS. Snpo. XpomocoMmbl. ['eHbl. YIBOEHHE XPOMOCOM.
[ImonnHocTe kinetku. Kierounsii nukin. Mwuto3. Meno3. PasmHoxenue. Tumbl
YKU3HEHHBIX ITUKJIOB.

Bupyconorust — Hayka o Bupycax. Bupycel — HekieTouHble (hopmbl. Briag
POCCHICKUX H 3apyOeKHBIX YYEHBIX B pa3BUTHE BUPYCOJOTMU. Bupychbie
3a00JIeBaHUSI PACTCHHM, )KUBOTHBIX U YeJloBeKa. Mephl TPO(PMIAKTUKA BHPYCHBIX
3a00JIeBaHU.

CoBpeMeHHass  KiacCUPUKalMsg  OpPraHM3MOB, OCHOBHBIE€  IPUHIIUIIBI.
Knaccudukanus opraHu3MOB U 3BOJIOLMOHHOE YydeHHE. Teopus HBOIIOIUU
Yapnwsa lapBuHna.



MeTtoapl HayuyHOTO MO3HAaHUA B Omosoruu. llpaBuna paGoThl CO CBETOBBIM
MUKpPOCKOIIOM. BpemeHHble M MOCTOSIHHbIE MHKpoIpenapaTtsl. MeTroauka
IPUTOTOBJIEHUS] BPEMEHHBIX MHUKpOIpenaparoB. MHUKpPOCKONMUS ONTHYECKas,
AIEKTPOHHASA, CKAHUPYIOLIAs, 30H10Basl.

Jlemoncmpayus TOPTPETOB  YUEHBIX, MHUKpodoTorpaduil  KIECTOUHBIX
CTPYKTY], BBIIIOJTHEHHBIX C HIOMOUIBIO PA3TUYHBIX TUIIOB MUKPOCKOIIHH.

Jlabopamopnwie u npakmuyeckue pabomaol

[IpaBuna TexHUKH OE30MACHOCTH TpPU MPOBEACHUHU Ja0OPATOPHBIX U
MpakTUYecKux padbor. OCHOBBI MHKPOCKONHH: MPUTOTOBJICHHE BPEMEHHBIX
npenaparoB U pabora ¢ MUKpockonoMm. OdopmieHue pe3yiabTaToB pabOThl C
MHUKPOCKOIIOM.

bakrepun u apxeu

MukpobOuonorus — Hayka O MuUKpoopraHuzmax. OCOOEHHOCTH CTPOCHHS
POKapHOTHON KJIeTKH. MHorooOpa3zue ¢opm kieTtok Oakrepuil. Poct u
pa3mHOxkeHue Oaktepuil. Cnopsl Oaktepuil. JKu3HenesTeNbHOCTh OaKTepuil:
aBTOTpoHbIE U rerepoTpodHble, aHa’poOHbIE U  a’poOHBIE OaKTepuu.
[{uanoOakTepuu U UX POJIb B IPUPO/IE.

Oco0eHHOCTH OpraHu3aly apXer U UX OTIH4YuA OT OakTepuid. Ponb apxeil u
OakTepuil B BO3BHUKHOBEHUH 3YKAPUOTOB.

PacnpoctpanéHHOCTh OakTepuil M apxed, WX pojib B MPUPOAE U KU3ZHU
yenoBeka. Posb 6akTepuil B OMOreOXMMHUYECKUX [UKIIAX.

Jlabopamopnsie u npakmuyuecxkue paoomol

N3yyeHnue MeTo10B Ae3UH(EKINN U CTEPUITU3ALIIH.

N3yuenue mopdosaorun 6akrepuil Ha MUKPOCKOIMYECKHUX Mpernaparax.

MHoroo0pa3ue 0JHOKJIETOYHBIX 3YKAPUOT

OCHOBHBIC MPU3HAKK OJHOKJIETOYHBIX JyKapuoT. CTpoeHHe, IBUKEHHUE,
MUTAHUE, Pa3MHOXKEHUE OJHOKJIETOYHBIX AaBTOTPOPHBIX U TeTepOTPOPHBIX
YKapuoOT Ha TPUMEpPE OBIJICHBI M TPHUIMAHOCOMBI, TPUXOMOHAJBI W KHUIIIEUHOMN
asMOnuu, uHGy30pur Ty(QEeTbKH W MAJISPUHUHOTO TUTa3MOJUS, PATUONAPUNA U
dbopamunudep, ameobl poTes, AMaToMel. 3HaUeHUE OJTHOKJIETOYHBIX SYKapUOT B
npupojie ¥ Ku3HU uenoBeka. CoHHast OosesHb, OosiesHb Illaraca. KoxxHbiii u
BUCIICpAIbHBIN Jeimanno3. Tpuxomonunas. JIsmMOamo3.

Jlabopamopnvle u npakmuyeckue padomaol

N3yueHne 0JHOKIETOYHBIX OPraHU3MOB MOJI MUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCHPOBAHHBIX MUKpOIIpEaparax.

ApxeriacTUIHbIEe HIIH «PACTCHUD)
boranuka — HayKa 0 pacTeHusX



Kpatkass wucrtopusi pas3Butus OoTanuku. boranmka u 0O0OBeKThl €€
uccienoBannii. OO0BEM LapcTBa «pacTeHUS» B  COBPEMEHHOM cucreme
opranudeckoro wmupa. Pasznensl Ooranuku. CBs3b OOTaHHKM C JPYTUMHU
OMOJOTUYECKUMH HAyKaMU, MEJIUIIMHON U CETbCKUM X03UCTBOM. Poiib O0TaHUKH
B (OpMHUPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KApTHUHBI  MHpA.
[lepcnexTuBbl pa3BUTHS OOTAHMKM KakK Haykdh. [IpuMeHeHue OOTaHMYECKHX
3HaHu# yenoBekoM. [Ipodeccun yenoBeka, CBSI3aHHBIE C OOTAHUKOM.

Hemoncmpayus TOPTPETOB YUEHBIX, JKUBBIX PACTCHUM, KOJUIEKIMA U
MYJIDKEN.

OO0wmas opranu3anus pacTUTEILHOI0 OPraHu3Ma

PactutenpHas kieTka 1 €€ 0COOCHHOCTH.

PacturenpHpie TKaHW. OTKpBITHE pACTUTENBHBIX TKaHed. CTpoeHue W
(GYHKIUM pacTUTENbHBIX TKaHeU. [IpocThie u cnoxkHble TKaHU. OOpa3oBaTeIbHbIE,
IIOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHUE, IIPOBOASAIINE TKAHU.

Oprasbl U CHUCTEMBI OPTraHOB PACTUTEIBHOIO OPraHHM3Ma, UX B3aHUMOCBS3b.
PacTurenbHbIl OpraHu3M Kak €QUHOE Lelioe. BereratnBHbIE W T€HEPATUBHBIC
OpraHsbl.

Jlemoncmpayusa ONBITOB 1O OOHApY)KEHHWIO B CEMEHAX pacTeHUH BOJBbI,
MUHEPAIBHBIX U OPraHUYEeCKUX BEUIECTB, Kpaxmalia, OeKa U jKupa.

Jlabopamopuvie u npakmuueckue padomoi.

W3yyeHue CTpOEHUsT pPACTUTENbHBIX KJIETOK HAa TOTOBBIX M BPEMEHHBIX
MUKpoOIIpenaparax.

HaGmronenue mnponecca IuiasMoiu3a M JIEIUIa3MOJIM3a B PACTUTENbHBIX
KJIETKaX 10/ MUKPOCKOIIOM.

N3yuenne 0cCOOEHHOCTEN CTpOEHUsI TKaHEH pacTeHUH Ha TOTOBBIX H
BPEMEHHBIX MUKpOIIpenaparax.

N3ydyeHue CTpoeHUs OpraHoOB PacTEHHH Ha >KHUBBIX OOBEKTax U repOapHbIX
obOpa3smax.

Cnoposblie pacTeHust

Kpacubie, 3enénbie m XapoBble BOAOPOCJHU. AJBIOJOTHS — HayKa o
BoJopociiax. Bomopocim —  HeTakCOHOMHMYECKass TpyINNa  OpPraHUu3MOB,
IPUCIIOCOOJIEHHBIX K JKM3HU B BOJHOM Cpele, OTHOCAIIUXCS K PpazIu4HbIM
apCTBaM B COBPEMEHHOM CHCTEME OpPraHM4YecKoro Mupa. MecTo KpacHbIX,
3eJIEHBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHON CHUCTEME OPraHUYeCKOro MHpA.
Oco0EHHOCTH WX CTPOEHHUS, PA3MHOKEHHUS M YKU3HEHHBIX IIMKJIOB HAa IMpUMEpE
XJIAMHUIOMOHA/IBI, XJIOPEIUTBI, KIaA0(QOPHI U YIIbBBI, CIIUPOTUPHI U Xapbl, TOPHUPHI.

Bypsle BoIOpOCaN, MX TAKCOHOMHUYECKOE MOJIOKEHUE BHE IAPCTBA PACTEHUM.
JKu3HeHHble IMKIIBI JJaMUHApUH (MOpcKasi Kamycta) u ¢ykyca. Pacnpoctpanenue
1 3KoJsiorus. Poiib B pupo/ie U 3HaYeHUE B )KM3HU YEJIOBEKa.



[TpoucxoxaeHre BbICHIUX pacTeHHH (AMOPHO(HUT) OT XapOBBIX BOJOPOCIEH.
CoBpeMeHHbIE NOAX0/Ibl K CACTEMAaTUKE PACTEHUM.

MoxoBuanbie wuau MxuM. OOm@as XapakTepuCTUKa, CTPOEHUE U
KU3HENIEATEeIbHOCTh, )KU3HEHHBIN UK MXOB. MHoroo0pasue MxoB. KykymikuH
7€H u caraym. PactipocTpaHeHue u 5K0JI0rusi MXOB. 3HaU€HHE MXOB B MPUPOJIE U
KHU3HEACIATEIbHOCTH  4enoBeka.  TopdooOpazoBanme.  [leu€Hounuku  u
AHTOLEPOTOBBIE.

IlnaynoBuansle (miaaynsl). OOmas xapakrepuctuka. Mopdonoruueckue
OCOOEHHOCTH BEreTaTHBHBIX OpraHoB. OCOOEHHOCTH OpraHU3allud, >KU3HEHHOTO
UKIa [iayHa OynaBoBuaHOTro. IlosioBoe moOKoNeHHME, peayKius ramerodura.
PacnipocTpaHeHne W 3KOJOrvs IUIAyHOBUAHBIX. 3HAaYy€HUE B MPUPOJE U
UCITOJIb30BAaHUE YEJIOBEKOM. VcKomaemble IUIayHOBUAHBIE. Poib HCKOmaembIxX
IUIAYHOBUIHBIX B PAcTUTEIBbHOM IMOKPOBE MaJIe030MCKONW 3pbl U B 00pa30BaHUU
KaMEHHOTO YTJIS.

IManopoTHMKOBHIHBbIE (MAOPOTHUKHU U XBolM). OOIIas XapakTEpUCTHKA
NAOPOTHUKOBUJIHBIX. (OCOOEHHOCTM OpraHu3alid BETreTaTUBHBIX OPraHOB,
KU3HEHHOIO0 LHMKJIAa XBomIa rmosieBoro. CTpoeHue U IKU3HEAESATENbHOCTD
NAIIOPOTHUKOB. JKHW3HEHHBIM LMKI NANOPOTHUKOB HA IpUMEpPE IIMTOBHHKA
MYKCKOT0. PacnpocTpaHeHre W 3KOJIOTHs NAllOPOTHUKOBHJHBIX. 3HAYEHUE B
NPUPOAE U KU3HEACITEIILHOCTH YEJIOBEKA.

Jlabopamopnvle u npakmuueckue padomaol

N3ydyeHne ocoOeHHOCTEN CTPOEHUS U KUZHEHHBIX UKJIOB OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX 3€JE€HBIX, XapOBBIX M KpAaCHbIX BOJOpPOCIEH Ha XUBOM U
repOapHOM Matepuase.

N3yyeHue cTpoeHus: U )KM3HEHHBIX LUKIOB OYpBIX BOAOPOCIEH Ha KUBOM H
repOapHOM MaTepuase.

N3yyenue ocoOeHHOCTEH CTpOeHUS KYKYIIIKUHA JIbHA U c(harHyma (Ha >KUBBIX
U TepOapHbBIX O0BEKTAX).

N3yuenne ocoOeHHOCTEN CTpPOCHUS TulayHa OyIaBOBUIHOTO (HA KUBBIX U
repOapHbIX OOBEKTAX).

N3yuenne OCOOCHHOCTEM CTpPOEHHUSI XBOIlla TMOJIEBOr0 (HA JKUBBIX H
repOapHBIX 00BEKTaX).

N3yuenne ocobeHHOCTEN CTpOEHUS MAaNOPOTHUKA IIIMTOBHUKA MYKCKOTO (Ha
YKUBBIX U repOapHbIX 00BEKTAX).

CeMeHHBIE pacTeHUs!

I'onocemennble. BO3HUKHOBEHHME CEMEHHM — Ba)XHBIM JTall B DBOJIOIUU
BBICIIMX PAacTeHUM. /[peBHUME CEMEHHBIE MANIOPOTHUKHU, UX POJIb B JaJbHEHIIEM
pa3BUTUU CEMEHHBIX pacTeHuil. OOImMe NpU3HAKKM CEMEHHBIX PacTEeHUMl Kak
HamOoJiee MPUCIOCOOJIEHHBIX K CYIIECTBOBAHMIO Ha cymie. ['oiloceMeHHble —



HETAKCOHOMHUYECKAasi TpyIMa CEMEHHBIX pacTeHuid. OOmas XapaKTEepPHCTHKA,
OCOOCHHOCTH OpTaHU3AIMKM TOJOCEMEHHBIX. JKW3HEHHBIM IIMKJI XBOWHBIX Ha
npuMepe COCHbl. Pa3HOOOpa3ue TIoJOCEMEHHBIX. XBOWHBIE, | MHKIOBBIE,
CaroBHukoBble, ['HeToBble. PacmpocTpaHeHHME ¢ 3KOJIOTHSL TOJIOCEMEHHBIX.
3Ha4YEeHUE B PUPOJE U B XO3AMCTBEHHOM AEATEIbHOCTH YEIOBEKA.

Jlabopamopnsle u npakmuyueckue padbomot

N3ydyenne 0coOCHHOCTEH BHENTHETO CTPOCHUS BETOK, XBOH, IITUIIEK M CEMSIH
XBOMHBIX (€J1b, COCHA, TUCTBEHHHUIIA).

LiBeTkoBbIe pacTteHusi. OOIIas XapakTepuCTUKa LBETKOBBIX. CTpoeHHE U
KU3HENEATEIbHOCTh LBETKOBBIX. [[BETOK Kak OpraH MOJOBOTO Pa3MHOKEHHS Y
MOKPBITOCEMEHHBIX ~ pacTeHHWil. Pa3HooOpa3we 1MBETKOB: TpaBWIbHBIE U
HEeIpaBWIbHbIE, 000€NoJible U pasieiabHonosbie. OIHOOOMHBIE W JABYIOMHBIE
pactenusi. CorBerusi (cinoxkHele, mpoctbie). llBerenue. PazBuTue MUKpPO- H
meracriop. ['ametsl.  Omnbuienue.  OmnogorBopenuwe.  3urora.  [[BoiHOe
OIUIOJJOTBOPEHUE Yy TMOKPHITOCEMEHHBIX (IIBETKOBBIX) pacteHuid. Paboter C.I.
Hapammna. J)Ku3HeHHbIN UK IBETKOBBIX.

[Inoner u cemena. Pa3zHooOpasue miogoB. Cyxue M COYHBIE ILUIOJBI.
OpHoceMsaHHbIE W MHOroceMmsiHHble TuI0abl. Comnomusi. CTpoeHHne CeMsH
JBYJIOJBHBIX U OJHOJOJIbHBIX pacTeHui. PasHooOpasue cemsH. Pacripoctpanenue
IUIOJIOB U CEMSH B NIpHUpOJE. YCIOBHUS MPOpacTaHus CeMsH. J|pIXxaHHWe CeMsH.
Pa3Butue npopoctka. PacnpocTpaneHue miooB U CEMsIH B IPUPOJIE.

NunuBuayanbHOe pa3BUTHE pacTeHHil (oHToreHes). Ilepuoasl oHTOreHes3a:
AMOPUOHATILHBIN, MOJIOIOCTH (FOBEHWIBHBIN), 3peTI0CTH (PA3MHOMXKEHHS), CTAPOCTH
(CeHMIIbHBIN) HA IPUMEPE MOKPHITOCEMEHHOTO pacTeHusi. CTaauu BereTalimoOHHOTO
nepuoja pacTeHUM Ha MpUMEpe 3JaKOB (BCXObI, KYIIEHHE, BBIXOJ B TPYOKY,
KOJIOLLIEHUE, IIBETEHUE, CO3PEBAHNE).

Jlabopamopnsie u npakmuyuecxkue padoomol

N3yuenue mopdosoruu 1iseTka (Ha )KUBBIX U PUKCUPOBAHHBIX OOBEKTAX).

N3yuenne paznooOpas3usi COIBETHH (Ha repOapHbIX 00pasiiax).

N3yueHne CTpOEHMS 3aBsi3M I[BETKA W CEMSITIOYKH IO0J MHUKPOCKOMNOM (Ha
rOTOBBIX MUKpOIIpEnaparax).

N3ydeHne cTpoeHus: CEMSH HOKPBITOCEMEHHBIX PACTEHUH.

W3ydeHue cTpOeHMs II0I0B U COILIIOAUM.

CTpoeHue ¥ )KU3HEAESITEIbHOCTh CEMEHHbIX PACTEHUH
Ilo0er u moderoBbie CHCTEMBI
[To6er. Mopdonoruss mobera. CtpoeHue OOJMCTBEHHOTO TMobOera. Y3el.
Mexnoy3nue. MeramepHoctb. Pa3zHooOpa3ue 1oOeroB. YKOpPOUECHHBIE U
yaIMHEHHBIE TT0OeTH. BereTaTuBHBIE M reHepaTUBHEIE ToOeru. [lomokenne moodera
B IIpocTpaHcTBe. BunonsmeHEHHbIEC TOOETH.



[Touka — 3auvarounslii mober. Ctpoenue mnouku. PazHooOpasme moYeK:
BETETAaTUBHBIE, BET€TATUBHO-TEHEPATUBHBIEC, FEHEPATUBHBIE, OTKPBITHIE, 3AKPBITHIE.
Bepxyieunsie, 00KOBbI€ (ITa3yIIHbIE) U MPUAATOYHBIE TOYKH.

Crebenb. Mopdonorus crebnsa. dopma crebneit y TpaBIHUCTBIX H
JIPEBECHBIX PACTCHUIA.

AHnaromusa crebnsg. CtpoeHue cTeOsis ABYAOJIBHBIX W OJHOJOJBHBIX
TpPaBSAHUCTBIX pacTeHuil. PacnonoxkeHne mpoBoisamux TKaHeil. CTpoeHue ctedis
JIPEBECHBIX PACTCHUIA.

Oyukiuu  crebns. Mexanudeckasi, — TpaHCHoOpTHas.  BereraTuBHOe
Pa3MHOKEHHUE [IBETKOBBIX PACTCHUA.

Jlemoncmpayusa onvima — NEPEABUKEHUE MHUHEPAJIBHBIX M OPraHUYECKUX
BEILECTB M0 CTE0I0, BUIOM3MEHEHHBIX TOOETOB.

Jlabopamopnsie u npakmuueckue pabomol.

N3yuenne mMopdonoruu mobdera Ha >KMBBIX OOBEKTaxX WM Ha TepOapHBIX
oOpasiax.

W3yyeHue CTpOeHUsT BEreTaTUBHBIX, T€HEPATHUBHBIX M CMELIAHHBIX IOYEK.
Pa3Ho00pa3ue nouek y ApeBECHBIX PACTCHHI.

M3y4yeHue MonepevyHoro Chnwia CTBOJA PAacTEHUH W aHAJIW3 BIUSHHUS
DKOJIOTMYECKUX YCIOBUM Ha Pa3BUTHE PACTECHUM.

N3yyenne ocoOOEHHOCTEN aHATOMUYECKOTO CTPOEHHUS CTEOJsl IBYAOJBHBIX H
OJTHOJOJBHBIX TPABSHUCTBIX PACTEHHM (HA >KMBBIX OOBEKTAaX WJIM Ha repOapHbIX
oOpa3srax).

N3yyenune o0cOOCHHOCTEW aHATOMUYECKOTO CTPOCHUSI CTEeOJIsi JPEBECHBIX
PaCcTEHUMN.

M3yyeHue TpaHcnopTa BEIIECTB B CTEOIIE.

N3yuenne meramopo30B noodera.

Jlucr. Mopdonorus nmcra. JlucToBas TIaCTHHKA, OCHOBAHHUE JIKCTA,
YepelioK, MPUINCTHUKU. Pa3zHooOpasue JncTheB: (POPMBI JTHCTOBBIX IIACTHUHOK,
KUJIKOBAaHUE JIUCTHEB, MPOCThIE U CIOXHBIE JHCThS. JlUcTOpacmonoxeHue u
JUCTOBAs Mo3anKa. Buaon3smMeHeHus JUCThEB U UX PYHKIUU.

AHaroMus JucTa. DnuAepMa U yCTbUUHbBIN anmnapar. Mezodumn. ITurmenTs
mucta. Ilnactumpl. Kunku (cocyaucTo-BONOKHUCTBIE Mmy4dku). OcoOOEHHOCTH
CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.

OyHKIMU JKUCTa. 3anacarolas, 3allUuTHas, BEreTaTUBHOE PAa3MHOXKEHUE U
npyrue ¢ynkuuu. Tpancnupanus M ra3oo0OMeH. BiusiHue BHEHIHUX YCJIOBHMM Ha
Tpancnupanuio. PorocuHre3. 3HaueHue (¢GotocuHTe3a. Kocmmueckas posib
3enénbix pactenuil (K. A. TumupsizeB). Jlucronan, ero npuuvMHbl, MEXaHU3M U
3HAYEHHUE B KU3HU PACTEHUS.



Jlemoncmpayusa onvlmog. BbIJCICHUE NUIMEHTOB JIMCTa HA IPUMEPE
CIMPTOBOU BBITSKKU XJI0pOo(duiUIa; 00pa3oBaHre Kpaxmala B 3eJEHBIX JIUCThAX Ha
ceety (puryper 0. Cakca), BIusiHUE CUJIBI CBETa Ha BBIJEICHHE KHCIOPOJA
BOJHBIMH PACTEHUSAMHU (MTOACUET MY3bIPHKOB KUCIOPO/A).

Jlabopamopuvie u npakmuueckue padomaol.

N3yyenne ™mopdoioruy JUCTa Ha JKUBBIX OOBEKTaX WIH TepOapHBIX
oOpasmax.

Tunel u GopMyIIbI INCTOPACTIONOKEHHUS.

HccnenoBanre aHaATOMUU JIMCTA € IOMOIIBIO CBETOBOIO MUKPOCKOIIA.

N3yyenue metaMopdo30B JIUCTA.

Kopenb u xopHeBble cucteMbl. Mopdonorus kopus. Bunsl kopHeit. Tumnsl
KOPHEBBIX CUCTEM.

Anatomusi kopHs. 30HbBI KOpHsA. KopHeBoi uexnuk. CTpoeHue KOpHS Ha
IIOTIEPEYHOM CPE3€ B 30HE BCACHIBAHUS.

OyHKIMU KOpHS. 3aKpelieHue pacTeHuss B cyoOctpare. BcacwiBanue wu
IIPOBEICHHE BOJbI U MUHEPAJIbHBIX BEIECTB. 3alacaHUE MUTATENIbHBIX BEIIECTB.

MunepanbHoe nuTaHue pacteHuid. llocTymieHne BoAbI U MHUHEPATBHBIX
BenlecTB. KopHeBoe paBieHue. DIEMEHTbl MHUHEPAJIBbHOTO MUTaHUS (Makpo- U
MUKpPOAJIEMEHTHI). BbIpamuBanue pacTeHUld METOJAaMU THIPOIIOHUKH U
a’ponoHuku. ObecnieueHre yCiaoBUM sl JbIXaHUs KOPHSI.

Hpixanue kopHs. CuHTE3 OMOJOTUYECKU aKTUBHBIX BellecTB. BerertatuBHOE
pa3MHOXKeHue. BugonsmMeHenrs KopHel u ux pyHKUIuu.

Jlemoncmpayusa oTpacTaHus NPUAATOYHBIX KOPHEW HA IIPUMEPE CMOPOIAUHBI
U JpYrMX pacTEHUi; IMOCTYIUIEHHWS BOJbI M3 IOYBbl B KOPEHb, HArHETAIOLIErO
JEWCTBUS KOPHS; BUIOU3MEHEHHBIX KOPHEM.

Jlabopamopnvie u npakmuueckue pabomaul

N3yyenue Mopdosioruu KOpHS Ha KUBBIX OOBEKTaX WM TepOapHBIX
obOpa3smax.

N3yyeHne aHaTOMUYECKOTO CTPOEHUSI KOPHS Ha TOTOBBIX MUKPOIpEnapaTax.

W3yyeHue cTpoeHusi KOHYMKA KOPHS MPOPOCTKA MIUEHUIbI U MEPBUYHOTO
CTpOEHUS KOpHS upuca (UJu APyroro pacTeHus).

M3yyeHue CTpOEHHS KOPHEBBIX BOJIOCKOB C IIOMOLIBIO  CBETOBOIO
MHUKPOCKOIIA.

HccnenoBanvie BIUSHUS BO3yXa HA Pa3BUTHE KOPHEH.

N3yuenue metaMop(o30B KOpPHS.

BereratuBHoe pa3MHOKeHHEe pacTeHuil. BeretatnBHOE pa3MHOXKEHHE
LBETKOBBIX PACTEHU W €ro 3HAYEHUE B ECTECTBEHHBIX YCIOBHUAX H B
CEeNIbCKOXO3sIICTBeHHOM ~ mpakTuke.  OCHOBHbIE  ()OPMBI  BEr€TaTUBHOTO
Pa3MHOXKEHHUS: KOPHSIMH, JHCThSIMU, HAA3EMHBIMH W TOA3EMHBIMU IMOOEramH.



Pasmuoxenne npuBuBkoil. Pabotet M.B. Muuypuna. KinonupoBanue pacTeHHid.
MUKpOKIOHAIIBHOE pa3sMHOXEHHE pacTeHud. KilerouHas WH)XKEHEpHUs Kak
COBPEMEHHAS TEXHOJIOTUS PA3MHOKEHHS PACTECHUN.

[Toua. PabGotei B.B. J[lokywaeBa o0 mouBe. XapaKTepHUCTHKA I1OYBHI.
PasHooOpasue mnouB. Ilnomopoame  mouBel.  YaoOpenus.  Hapymenus
MUHEPAIbHOTO MUTAHUS PACTEHUH. ArpOTEXHUYECKUE MPUEMBI 0OPAOOTKH MOYBBHI.
[lonsTue 0  ceBooOOpOTE M €ro  3HAYEHWH i1 BbIpallBaHUS
CEIIBCKOXO3SIIICTBEHHBIX KYJIBTYD.

Jlemoncmpayus crnocoO00OB BETreTaTUBHOIO Pa3MHOXKEHUST Ha TIPUMEPE
KOMHATHBIX PACTECHHI.

Jlabopamopnsie u npakmuyueckue padomot

N3ydyeHne MuTo3a B KOPEIIKE JIyKa.

N3yuyeHune ’KMU3HEHHBIX IUKJIOB PACTEHUHN Ha repOapHbIX 00pasiax.

MeTtoasl MUKPOKIIOHATIBHOIO Pa3MHOKEHUS PACTEHUM.

Kuaaccudpuxkanus nBerkoBbix. OnHononbHble U [[BynonsHbie. CemenicTBa
uBeTkoBbIX. JIBymonbHble:  Kpecrousernoie, Po3ousernsle, Ilacin€HoBsle,
CnoxunornetrHble, MoTbuIbKOBBIE (B0OOBBIE), 30HTHYHBIE. OHOAOJIbHBIC: 31aKH,
AmapwiuicoBsle, Jlnneiinsie. Opxuanbie. OTauYuTENbHBIE PU3HAKU. DOPMYIIBI
Y JMarpaMmbl BETKOB. J(MKOpacTylyue u KyJIbTypHbIE IIPEICTABUTEIN CEMEWCTB,
UX 3HAYEHUWE B MPHUPOAE M MCIIOJIB30BAHUE 4YEIOBEKOM. PacmpocTtpanenue u
DKOJIOTHS [IBETKOBBIX.

Jlabopamopnsie u npaxmuyueckue paoomol

N3ydyeHne  OTIMYUTENIBHBIX  NPU3HAKOB  IPEJICTABUTENEH  CEMEUCTB
ITOKPBITOCEMEHHBIX.

OnpeneneHue NpenCcTaBUTENEN PA3JIMYHBIX CEMEWCTB C HCIIOJIb30BAHUEM
ONPENEIUTENICH PACTEHUN WIH ONPEAEITUTENBHBIX KaPTOUEK.

IKoJ0rHA pacTeHnid. PacTeHuss B MpUPOIHBIX cO00LIECTBAX

Pacrenus u cpena oduranus. Jkonorudyeckue (paktopel. Pactenus u ycioBus
HEKHUBOW MPUPOJIBL: CBET, TEMIIEPATYPA, BIAKHOCTh, MUHEPAIBHBINA COCTAB IMOYBHI.
DKOJIOTHYECKHE TPYNIIBI pacTeHU. PacTeHust U yClIoBUs JKUBOW NPHUPOIBI: IPSIMOE
Y KOCBEHHOE BO3JICMCTBUE OPraHU3MOB Ha pacTeHUs. B3anMOCBI3M pacTeHui
MEXIy COOOM U C APYTUMH OPTaHU3MaMHU.

3HayeHHWEe TMOYBEHHBIX OPraHU3MOB JUIsl MUTAHUS pacTeHuil. Puzocdepa.
baktepuanbapie KiyOeHbKH. Mukopusza (9HIO- U OKTOMHKOpH3A). 3eIEHBIC
ya00peHwusl.

PacturenprHoe  coobmiectBo  (durorneno3).  buomenos.  Dkocucrema.
buopasnooOpasue. BuioBoi cocTaB pacTUTENIBHBIX COOOIECTB, JOMUHUPYIOIIUE B
HUX BHIbI pacTeHuil. Pacnpenenenne BHUIIOB B PaCTUTENBHBIX COOOIIECTBAX.
ApycHocts. PacTutenbHpie coobIiecTBa: jieca, Jiyra, 00J0Ta, TYHJIPBI, MyCTHIHU.



[IpucnocoOneHHOCT, pacTeHud K cpeae U Mectam  oOutanus. CMmeHa
pacTuTenbHBIX cooOmIecTB. PacTuTenbHOCTh (pacTUTENbHBIN MOKPOB). dropa.

B3aumocBsa3p opranuzmoB. HWHQekunoHHble O00JIE3HM pAaCTEHHH U UX
B0o30yauTenu. BupycHele (Mo3anuHas ©00j1€3Hb Tabaka, NECTPOJIENECTHOCTh
TIOJIbIIAHA U JIPYTHE), TPUOKOBBIC (p’kKaBUMHA, MYYHUCTAs poca) U OaKTepuabHbIC
(Mokpast THWIIb) 3a0oneBaHusi pacTteHud. MMMyHuTeT y pacteHuid. IlpuyuHel
pacnpoCTpaHEHUs UH)EKITMOHHBIX OoJie3Hen pacTEeHUI. [TpunHIUTIBL
npo(UIaKTUKA M JIEYeHUs HHQPEKUMOHHBIX OOJIE3HEH pacTeHUil B NpaKTUKE
PacTEHUEBOCTBA.

IKCKypcuu unu 6u0e0IKCKypcuu

W3yyeHue BUAOBOrO COCTaBa M 3KOJOTHYECKOIO COCTOSIHHSI OIHOTO W3
PACTUTENBHBIX COOOIIECTB PETHOHA.

Jlabopamopnsie u npaxmuyecxkue paoomol

N3ydyeHne ocoOEHHOCTEW CTPOEHUs PACTEHMH Ppa3IUYHBIX 3KOJOTUYECKUX

TPYIIIL.

PacTuTeIbHBIA MHP U AeATEJIBHOCTH YeJI0BEKa

Pa3Butue pacturenbHoro mupa. Ku3Hp pacteHuil B Boje. [lepBbie Ha3eMHbIe
pacteHnst. OCBOCHHE PACTEHHMSIMU CYIIW. OTallbl Pa3BUTHs HA3EMHBIX PACTECHUU
OCHOBHBIX CHCTEMATHUYECKHX TIpynn. PuHHODHUTEI — mepBble Ha3eMHbIE
cocynuctele pacreHus. llosBieHnne TKaHe U opraHoB. Ponp  apeBHHX
[AIIOPOTHUKOBUIHBIX. Y CII0KHEHUE PACTUTEIIBHOIO MUPA B IIPOLIECCE IBOJIFOLIAH.

[Taneoboranuka. HMckomaembie octatku  pacTeHuil. OKaMeHEIOCTH.
Otmeuatku. «’KuBbIE UCKOMIAEMBIE) CPEN COBPEMEHHBIX PACTEHUM.

KynbTypHble pacTeHuss U UX NpoucxoxaeHue. LleHTpsl mMHOrooOpasus u
MPOUCXOXKIIEHUS KyJIbTypHbIX pactenuid (mo H.M. Basunory). KymnbTypa
3emsienenus. KynbTypHble pacTeHMs! CEIbCKOXO3SMCTBEHHBIX YIOJMW: OBOILHBIE,
IJI0JIOBO-SITOAHBIE, TOoJeBble. llperncraBneHns O celeKIuu U OUOTEXHOJIOTHUHU.
Metonpl BBIBEEHHS HOBBIX COPTOB pAacTeHH. BO3HMKHOBEHME KOHTPACTHBIX
MPU3HAKOB y pacTeHuil ogHoro Buaa. ckyccTBeHHblit otO0p. HaciencTBeHHOCTD,
U3MEHYUBOCTb. Co3znanne HOBBIX IIPOJIOBOJILCTBEHHBIX KYJIBTYP.
[IponoBosibcTBEHHAs 6€30macHOCTh. baHkK ceMsiH.

Pacrenuss ropoja, o0OCOOEHHOCTb TOpOJACKOW  (uopbl. 3aHOCHBIE U
abopurennble BUAbl. CUHAHTPOMHBIE, COpHBIE pacTeHus. Mutpoayuentsl. [lapku,
JIeCOnapKu, CKBEpbI, OoTaHMYeckue cajpl, AeHapapuu. O3enenenue. KomHaTHbie
pacTeHusi, IBETOBOACTBO.

[locnencTBust ~ AEATENBHOCTM — 4eloOBeKa B 3Kkocuctemax.  Oxpana
pacTUTENBHOTO MuUpa. BOCCTaHOBIIEHHE YMCIEHHOCTH PEIKUX BHUIOB PAaCTEHUI.
Oco60 oxpansembie mnpupoanbie Tepputopun (namee — OOIIT): 3amoBenHUKH,



3aKa3HUKHU, HallMOHAJIbHBIE MapkH, 6nochepHsie 3anoBenHukn. OXpaHa pacTeHUH.
Pacrenus Kpacnoi kauru Poccniickon @enepanun.

IKCKypcuu unu 6u0eoIKCKypCuu.

Pa3BuTue pactutenbHOro Mupa Ha 3emiie (3KCKYpCHUs B MAJIEOHTOJIOTUYECKHIMA
WU KpaeBeaYECKUM My3ei).

Jlabopamopnsie u npakmuyeckue padomeot.

N3ydeHne cenbCKOX035MCTBEHHBIX PACTEHUM CBOETO PETMOHA.

N3yyeHue copToBbIX 0COOEHHOCTEHN KYJIbTYPHBIX PACTCHHM.

[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHNS ITPOTPAMMBI I1O
BUOJIOTUU HA YPOBHE OCHOBHOTI'O OBILIET'O OBPABOBAHUS
(FA30BbII1 YPOBEHbD)

OcBoenune ydeOHOTO mpeameTa «bronorus» Ha ypoBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus JIOJDKHO OOECIEUUTh JOCTUKEHHE CIEAYIOMMNX O0y4aromuMHCs
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS IIPOrPAMMBI 110 OMOJIOTUH OCHOBHOTO
oOmero o0pa3oBaHWs  JOJDKHBI  OTpakaTb  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMM U
paclIMpeHHEe ONbITa JEATEIBHOCTH HAa €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAIPAaBJICHUH BOCIIUTATEIbHOMN IE€ATEIILHOCTH, B TOM YUCJIE B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM JAESITEIIbHOCTHU MPHU BBITOJIHEHUH
VCCJIEIOBAHNN U ITPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOILIEHHE K OMOJIOTMH KaK K Ba)KHOM COCTaBIIAIOILEH KYJIbTYpbl, TOPAOCTh
3a BKJIQJI POCCHUMCKUX U COBETCKHMX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTMYECKON
HAYyKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTh OLIEHMBATh MOBEIECHHE M IMOCTYIIKH C MO3ULMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYpHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTU YEJIOBEKA B
MEJUIINHE U OUOJIOTHH,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii OuosorMd B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYPHI
JUYHOCTH;



S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJayYns:

OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 >KU3HU (310pOBOE MHUTAHHE, COOJIIOJICHUE TUTUEHUYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aAKTUBHOCTB);

OCO3HAHHWE MOCIEACTBUN W HENPHUSATUE BPEAHBIX NPHUBBIYEK (YHOTpEOICHHE
QJIKOTOJIsl, HAPKOTUKOB, KypeHHME) U HHBIX ¢GopM Bpena st (U3HYECKOro |
MICUXUYECKOTO 3/I0POBBS;

coOto/ieHne mpaBui O€30MacHOCTH, B TOM YHCII€ HaBBIKM O€30MacHOro
MOBEJCHUS B IIPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh HaBbIKA pe(ieKCHHu, yOpaBIeHHE COOCTBEHHBIM
AMOIMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMSI:

aKTUBHOE YYacTHE B pEIICHUWU MPAKTHUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeILHON OpraHu3aluy, HACEJIEHHOIO IyHKTa, Kpas) OMOJOTUYECKON U
HKOJIOTMYECKON HAMpAaBIEHHOCTH, HWHTEPEC K MPAKTUYECKOMY HU3YUYEHUIO
npodecchii, CBI3aHHBIX C OUOJIOTHEH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

OpUEHTalMs Ha MPUMEHEHUE OMOJOTMYECKUX 3HAHMM MpU PEIICHUH 3a/1a4 B
00J1aCTH OKPYXAIOIIEH CPeIbl;

OCO3HAHME IKOJIOTMYECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW [EATEIBHOCTH 3KOJOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTallMsd Ha COBPEMEHHYIO CHUCTEMY HAay4YHbIX MPEACTABICHUA 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX YEJIOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPELION;

NOHMMAaHUE pOJIM OHOJIOTMYECKO Hayku B (OPMHPOBAHMU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOW JHOOO3HATENBHOCTH, MHTEPECA K OMOJIOTMUECKOW HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanumM 00y4awuerocsi K U3MEeHAIUMCH YCJIOBUIM COIUAIbHOM
U IPUPOJHOM Cpeabl:

aJIeKBaTHAsI OLIEHKA U3MEHSIOIIMXCS YCIOBHIA;

NPUHATHE pelieHUus1 (MHAMBUAYAIbHOE, B TpYyNNE) B HU3MEHSIOMIMXCS
YCJIOBUSIX Ha OCHOBaHWH aHaJIM3a OMOIOTHIECKON HH(MOPMAIIHH;

IJJAHUPOBAHUE [JEHUCTBUM B HOBOM CHUTyallud Ha OCHOBAaHWU 3HAHUU
OMOJOTMYECKUX 3aKOHOMEPHOCTEM.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yibTaTbl OCBOEHUS MPOrpaMMbl 10  OHMOJIOrHH
OCHOBHOI'O 0O0IIEero o0pa3oBaHUA, JOJKHBI OTpaXkaTb OBJIAJCHUE CIEAYIOLIUMHU
YHUBEPCAIbHBIMH YUEOHBIMU JEHCTBUSAMM:

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

BBISIBIISIT M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKUA OHOJIOTHYECKUX
00BEKTOB (SIBIICHHI);

yCTaHABJIMBATh CYIICCTBEHHBINM NpPH3HAK KiIacCHU(PUKAIIMN OMOJIOTHUYECKHUX
OOBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBaHUA [JIsi OOOOIIEHUS W CpaBHEHWS,
KpUTEPHUH MPOBOJUMOTO aHAIIN3A;

C Y4ETOM MPe/JI0’KEHHON OMOJIOTUYECKOMN 3a/1auu BBISBISTH 3aKOHOMEPHOCTH
W TPOTUBOpEUUsS B paccMaTpuBaeMbIX (akTax M HaONIOACHUSX, MpeasiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPCUHIA;

BBISIBIIATH ACPUIIMTH WHOOPMAITUHU, TAHHBIX, HCOOXOIUMBIX I PEIICHUS
MOCTAaBJICHHOM 3a/1a4u;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHBIE CBSA3M MPH H3YYEHHH OHOJIOTHYECKUX
SBJICHMA ¥ TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHWEM JCHYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHUIA 0 aHAJIOTHH, (POPMYyIHpPOBATH
THIIOTE3bI O B3aMMOCBSI3SIX;

CaMOCTOATENILHO BBIOMpATh CIMOCOO pEHIeHUs Yy4eOHOM OMOIOTHYECKOM
3alayu  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BBHIOMpATh HamboJee
MOIXO/ISIIIIAN ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

UCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

dbopMyIMpOBaTh BOMPOCH, (UKCUPYIOIIME Pa3pblB MEXKIY peabHbIM H
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSTEIbHO YCTaHABINBATh
HUCKOMOE U JTAaHHOE;

dbopmMupoBaTh THUMOTE3Y 00 HMCTUHHOCTH COOCTBEHHBIX  CYXKICHHM,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHCHUE;

MPOBOJUTHL TI0O CaMOCTOSITEIBHO COCTaBJIICHHOMY IUIaHy HaOJI0JeHuE,
HECJIO)KHBIM  OMOJIOTHYECKUH OSKCIEPUMEHT, HEOOJIbIIIOe HCCIIe0BaHUuEe 110
YCTAaHOBJICHUIO OCOOEHHOCTEH OHOJOTrMYecKOro oObeKkTa (Ipolecca) HU3ydeHus,
IPUYUHHO-CJICICTBCHHBIX CBSI3¢ W 3aBUCUMOCTEH OHOJIOTHUECKHX OOBCKTOB
MEXITy COOOM;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TIOTYUYCHHYIO
B XO0/JI¢ HAOFOJACHHS M SKCIICPUMEHTA,



CaMOCTOSITENNLHO (POpMyIHpOBaThH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIOEHUS, SKCIEPUMEHTa, BIAJAECTh WHCTPYMEHTAMH OILICHKHU
JIOCTOBEPHOCTH TMOJYYEHHBIX BBIBOJIOB U O00OILIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE JaJbHEWIIEE pa3BUTHE OMOJOTMYECKUX
IPOLIECCOB U UX MOCIEACTBUSI B aHAJIOTMYHBIX WIH CXOAHBIX CUTYaLUsX, a TAaKkKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

3) padora ¢ uHpopManuei:

OPUMEHATh PA3JIMYHBIE METOJbl, HMHCTPYMEHTHl W 3alpOChl IPHU IMOHUCKE U
orbope Ouosornyeckod MHPOpMAIMM WIM JAHHBIX M3 HMCTOYHHUKOB C Y4ETOM
MpEeIOKEHHON y4eOHOM OMOJIOTUYECKOM 3a1auu;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
OuoOrHUecKyIo HH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHMUS,

HaXOAUTh CXOJHBIE APTyMEHTHI (MOATBEPXKAAIOIIME WM OIPOBEpraroIye
OJIHY U Ty € HJICI0, BEPCHIO) B Pa3IUYHbBIX HH(OPMALMOHHBIX HCTOUYHUKAX;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uH(pOpMaAMM MU WUIIOCTPUPOBATh pENIA€Mble 33Ja4l HECJIOKHBIMU CXEMaMHU,
JIyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAIUSIMU;

OLICHUBATh HAAEXKHOCTh OHOJIOTMYECKON HWHGOpPMALMK TO KPUTEPUSM,
IPEJIOAKEHHBIM YUYUTENIEM WIH C(HOPMYITHMPOBAHHBIM CAMOCTOSITENBHO;

3aIlIOMHUHATh U CUCTEMATU3UPOBATH OMOJIIOTMYECKYI0 HH(POPMALIHIO.

KoMMyHuKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS

1) o01menne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHHUS, BbIpAKaTh SMOIMH B MpoOLecce
BBITIOJIHEHUS MPAKTUYECKHUX U J1a00paTOpHBIX PaboT;

BBIpaKaTh ce0s (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacno3HaBaThb HeEBepOaJbHBIE CpPEACTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLMAJbHBIX 3HAKOB, 3HaThb M pPAaCHO3HABaThb MPEANOCHUIKA KOH(MIMKTHBIX
CUTYyalluil U CMATYATh KOH(IMKTHI, BECTH MEPErOBOPHI;

NMOHMMAaTh HAMEpPEHUs MPYTHX, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJe Juanora W (WiaM) ITUCKYCCHMHM 3aJaBaTh BOMNPOCHI MO CYLIECTBY
oOcykaaeMoll OMOJOrMYECKOM TeMbl M BBICKA3blBaTh HJEW, HalleJEeHHbIE Ha
peleHre OMOJI0rHYeCKOM 3a1auu U MoAIepyKaHue 0J1aroKenaTeIbHOCTH OOIECHNS,

COIMOCTABIISATh CBOU CYXKJICHUSI C CYXKIACHUSMU IPYTUX YYaCTHUKOB TUAJOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

nyOJIMYHO TMPEACTaBIATh PE3YJbTaThl BBIIOJHEHHOIO OHOJIOTHYECKOTrO
OMbITa (AKCIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA);



CaMOCTOSITENIbHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3aaay
NpEe3eHTAllud U OCOOCHHOCTEH ayJIUTOPUU M B COOTBETCTBUU C HUM COCTaBIISITh
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

2) coBMeCTHasA AesITeJIbHOCTD:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl TPU PEIICHUHM KOHKPETHOM OMONOrHYecKod MpoOsieMbl, 0OOCHOBBIBATH
HEOOXOJMMOCTh MPUMEHEHHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS MPHU PELICHUH
MOCTaBJICHHOM y4eOHO 3a/1aun;

MPUHAMATh 1€1b COBMECTHOW JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS TIO0 €€ MOCTHXKEHMIO: PaCIpeiesisiTh POjH, JOTOBapUBAThHCS, 00CYKIATh
MPOIIeCC U pe3yIbTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUSI HECKOJIBKHIX
JOJEH, MpOSBIATH TOTOBHOCTh  PYKOBOAMWTH,  BBINOJHATH  MOPYYEHUS,
IIOTYMHATHCS;

IUTAHUPOBATh OPTraHU3aLMI0 COBMECTHOM pabOThI, ONPEENSTh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOJIECUCTBHS),
pacnpenensaTh 3aJadyd MEeXAYy WIEHaAMH KOMAaHIbl, y4acTBOBAaThb B TPYNIOBBIX
dbopmax paboTel (00CYXAeHUS, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

BBINOJHATh CBOIO 4YacTh padOThl, JOCTUIAaTh KAUYECTBEHHOTO pE3yJibTaTa I10
CBOEMY HAIIPaBJICHUIO M KOOPJAWHHUPOBATH CBOM ACUCTBUSA C APYIMMHU 4ICHAMHU
KOMaH/Ibl;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIaJa B OOLIMH OPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEJIBHO c(hOpMyJINPOBAHHBIM y4aCTHUKaMU B3aUMOJICHCTBUS,
CPaBHUBAThH PE3YyJIbTaThl C HCXOMHOM 3aJadel M BKJIAJl KaXJI0ro 4JIeHa KOMaH/Ibl B
JOCTHKEHHE Ppe3yibTaToB, pa3feisiTh chepy OTBETCTBEHHOCTU U MPOSBIATH
TOTOBHOCTbH K MPEIOCTABIECHUIO OTUYETA Mepe] TPYNION;

OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBHI, KOTOpAs
o0ecnieunBaeT CPOPMUPOBAHHOCTh COLIMAIBHBIX HABBIKOB M 3IMOLMOHAIBHOTO
HWHTEIIJIEKTa O0yJarOIIUXCS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusanus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PEIICHHS] B JKM3HEHHBIX M YyYEOHBIX CHUTyalUsX,
UCIOJIB3Ys OMONIOrMYECKUE 3HAHUS;

OPUEHTUPOBATbCA B  Pa3IMYHBIX  [OAXOAAX  MPUHATHS  PEIICHH
(MHAMBUAYATIbHOE, IPUHATHE PEIICHUS B TPYMIIE, IPUHATHE PEIICHUI TPYyNIoin);

CaMOCTOATENILHO COCTABJIATh aJTOPUTM pEUIeHUs 3a7aud (WM ero 4acTh),
BbIOMpaTh CcHoco0 pemieHuss y4yeOHOM OHOJOrMYeckod 3ajauu ¢ y4eToM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeIaraéMble BApUAHTHI PELICHUN;



COCTaBJIATh IUIAH JAEWUCTBUN (IUIaH peanu3alii HaMEYEHHOI'O ajiropuTMma
pelleHus), KOPPEeKTUPOBAaTh MPEAJIOKEHHBI aIrOpUTM C YUETOM TMOJIyYEHHUs
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCUH;

JlaBaTh OLIEHKY CUTYaIluH U Mpeajarath IiaH e€ n3MEeHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUAETH TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh
OpU peuieHUuH Y4eOHOM OMOJOrMYecKoM 3ajayd, aJanTupoBaTh PEUICHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSICHATH ~ NPUYUHBI  JOCTIDKEHUS  (HEAOCTH)KEHMS)  PEe3yJIbTaTOB
NESITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAUTh
MO3UTUBHOE B IPOU3OLIECIIIEH CUTYALINN;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIIUX TPYJHOCTEH;

OLIEHWBATh COOTBETCTBHUE PE3yNbTaTa IEJIU U YCIOBHSIM;

pasnuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLUSAMU M SMOIUSIMHU
IPYTHUX;

BBISIBJISITH U @HAIM3UPOBATH MPUYMHBI IMOLIUH;

CTaBUTH ce€0s1 HA MECTO JPYTroro 4eloBeKa, IOHUMATh MOTUBBI U HAMEPEHUs
ApYroro,

PEryIupoBaTh CriocO0 BBIPAKEHUS SMOLIMH.

IlpunsiTue ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K APYroMy YeJIOBEKY, €r0 MHEHHUIO;

puU3HaBaTh CBOE MIPABO Ha OLIMOKY M TaKOE YKe MPaBo JAPYroro;

OTKPBITOCTh ce0e U IPYTUM;

0CO3HaBaTh HEBO3MOKHOCTbh KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAZIETh CHCTEMOI YHHBEpCAIbHBIX YYEOHBIX PEryJIATUBHBIX JEHCTBUH,
KoTopasi oOecrneunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI IO3HUIMS TUYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTH (YTIPaBICHHUS
co00M, CaMOIMCUUIIIIMHBI, YCTOWYMUBOTO MTOBEACHUS).

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOrpaMMbl MO OHMOJIOTUM K KOHILY
oOyueHus 6 5 Knacce:

XapaKTepu30BaTh OWOJIOTHI0O KaK HAyKy O >HBOW MPHPOJE, Ha3bIBATh
NPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI )KUBOM M HEXKUBOM MPUPOJIBI;



MEPEUYNCIATh WCTOYHUKU  OWOJOTHYECKUMX  3HAHWW, XapaKTepu30BaTh
3HaYeHHe OMOJOTMYECKUX 3HAHUU [JIs COBPEMEHHOTO 4elloBeKa, Mpodeccun,
CBsI3aHHBIC ¢ Omosorueit (4-5 mpodeccwii);

MIPUBOJUTH MPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. U. Bepnaackwii,
A. JI. YwmwxkeBckuil) U 3apyOexHbIX (B TOM uyucie Apuctorenb, Teodpacr,
['unnokpar) y4€HbIX B pa3BUTHE OUOJIOTUY;

MMETh TPEACTABICHUE O BAXKHEUIIMX OMOJIOTMYECKHX TMpoleccax M
SBJICHUSIX: TWTaHUE, JAbIXaHWE, TPAHCIOPT BEIIECTB, Pa3PaAXKUMOCTh, POCT,
pa3BUTHE, IBIXKEHUE, PA3MHOKECHUE;

MPUMEHSATH OUOJIOTUYECKUE TEPMUHBI U MIOHATHS (B TOM YHUCJIE: KUBbBIE TENa,
OMONOTHSI, DJKOJIOTHS, ILIMTOJIOTHUSA, AaHATOMUS, (U3HOJIOTHs, OHOJOrHYecKas
CUCTEMAaTUKa, KIJIETKA, TKaHb, OpraH, CHCTEMa OpPraHOB, OpraHU3M, BHPYC,
JBIDKEHUE, TUTaHue, (POTOCUHTE3, JIbIXaHUE, BBIJCICHHUE, Pa3IPaXKUMOCTh, POCT,
pa3MHOXKEHUE, pa3BUTHE, cpena  OOWTaHUS, MPUPOJHOE  COOOILECTBO,
HCKYCCTBEHHOE COOOILECTBO) B COOTBETCTBUM C TIOCTABJICHHOW 3aJaueld U B
KOHTEKCTE;

paziuyath MO BHEIIHEMY BHUAY (M300paKEHUSIM), CXEMaM U OIUCaHUSIM
JOSIIGPHBIE U AJIEPHBIE OPraHU3MbI, PA3JTUYHbIE OHOJIOTHYECKHUE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TpHUOBI, JMIIAWHUKH, OaKTepuu, TMPUPOJHBIE U
HMCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSA3M OPraHU3MOB B MPUPOJHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTesen (haopbl U (hayHbl MPUPOIHBIX 30H
3emun, JaHAmA(TH TPUPOAHBIC U KYJIbTYPHBIE,

MPOBOJIUTH OMHCAHUE OpraHu3Ma (PacTeHUs, KUBOTHOTO) IO 3aJlaHHOMY
IJIaHy, BBIACISATh  CYIIECTBEHHBbIE TPU3HAKKM CTPOCHUS W MPOILECCOB
KU3HEJEATEIbHOCTU OPTraHU3MOB, XapaKTEPU30BaTh OPTaHU3MbI KaK Tejia KUBOU
NPUPOJIbI, TEPEUUCISITh  OCOOCHHOCTH  PACTeHMM, JKUBOTHBIX, T'PHUOOB,
JUIIAWHUKOB, OAKTEPHIl U BUPYCOB;

packpbIBaTh MOHATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MOYBEHHOW, BHYTPUOPTAHU3MEHHOI), YCIIOBUSIX CPelbl OOUTaHMUS;

MIPUBOJUTH MPUMEPHI, XapaKTEPU3YIOIIHE TPUCITOCOOJIEHHOCTh OPraHU3MOB K
cpene 0OUTaHMsl, B3AMMOCBSI31 OPraHU3MOB B COOOILIECTBAX;

BBIJICTSATh OTJIMYUTENIbHBIE TPU3HAKH MPUPOJHBIX M HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHPOBaTh OCHOBHBIE MpaBWJIa MOBEJACHUS YEJIOBEKa B MPUPOJE U
OOBSACHATH 3HAYEHHE MPUPOIOOXPAHHON JEATEITbHOCTH YEIOBEKa, aHAIU3UPOBATh
rJI00aJIbHBIE DKOJIOTHIECKUE TTPOOIIEMBIL;

pPacKpbIBaTh POJIb OMOJIOTUY B MIPAKTUYECKON ACATEIHPHOCTH YEIOBEKA,;



JEMOHCTPUPOBATh Ha KOHKPETHBIX TMPHUMEpPAx CBs3b 3HAHWWA OMOJOTUU CO
3HAHMSIMU TI0 MaTeMaTHKe, MPEAMETOB TyMaHUTAPHOTO IMKJA, Pa3TMYHBIMU
BUJIaMHU UCKYCCTBA;

BBITIOJIHATh MPAKTUYECKUE Pa0O0Thl (MOMCK MH(POPMALIUU C UCIOJIb30BAaHUEM
pa3IMYHBIX HCTOYHHKOB, OINHUCAaHUE OpraHM3Ma [0 3aJlaHHOMY IUIaHy) U
nabopaTopHble paboThl (paboTa ¢ MHKPOCKOIIOM, 3HAKOMCTBO C Pa3IUYHBIMU
crioco0aMu U3MEPEHUS U CPAaBHEHUS KUBBIX O0BEKTOB);

NPUMEHSATh METObl Ouosioruu (HaONIOACHHE, ONMHUCAHUE, Kiaccuukaius,
U3MEpPEHUE, SKCIIEPUMEHT): NMPOBOIUTh HAOJIIOJCHUS 32 OpraHu3MaMu, ONUCHIBATh
Ouonornyeckue OOBEKTHI, MPOIECChl U SIBICHHS, BBIOJHATh OUOJIOTHYECKHIM
PUCYHOK H U3MEPEHHE OMOTOTHIECKUX OOBEKTOB;

BIAJCTh IpUEMaMH paOOTHI C JTYIOW, CBETOBBIM U ITU(DPOBBIM MUKPOCKOIIAMHU
IIPU pacCMAaTPUBAHUU OUOJIOTHYECKUX OOBEKTOB;

coONI0/IaTh MpaBujia 0OE€30MacHOTO TpyJa Mpu padbore ¢ Yy4eOHBIM H
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSMHU Ha YPOKE, BO BHEYPOUHOU JCATEITHHOCTH;

WCITOJIB30BaTh TP BBIMOJHEHUU YUYEOHBIX 3alaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy MO OUOJIOTHH, CIIPAaBOYHBIE MaTepuaibl, pecypchl UHTEepHETA;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HCIIOJb3Ys MOHSTUHHBIN
anmnapar U3y4yaeMoro pas3zena OuOJIOruH.

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUS MPOTPaMMbl MO OHUOJOTMH K KOHILY
oOyueHus 6 6 knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTUYECKYIO HAYKy, €€ pa3/eibl U CBI3U
C IPYTUMH HayKaMH W TEXHUKOW;

NPUBOAUTH NMPUMEPHI BKIaaa poccuiickux (B ToM uucie B. B. [Jokyudaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apy0exxHbix yu€HbIX (B ToM uucie P. I'yk, M.
Manbpnuru) B pa3BUTHE HAYK O PACTCHHSIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATHA (B TOM uHucie: OOTaHUKa,
pacTUTENbHAs KJIETKA, pacTUTEIbHAsI TKaHb, OpraHbl PAaCTEHUMN, CUCTEMA OPraHOB
pacTeHus: KOpeHb, MOOEr MoYykKa, JIUCT, BUIOM3MEHEHHBIE OPTraHbl, BETOK, IUIOJ,
CeMs, PaCTUTEIbHBIN OpPraHu3M, MUHEpaJbHOE MUTaHUE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, DPA3MHOKEHHE, KIIOH, pa3JIpaXUMOCTh) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/1aueil ¥ B KOHTEKCTE;

OMKCHIBATh CTPOEHUE U KU3ZHENEATEIbHOCTh PACTUTEIBHOTO OpraHu3ma (Ha
pUMEpPE MOKPHITOCEMEHHBIX MJIHM I[BETKOBBIX ): TIOTJIONIEHUE BOABI U MHHEPATHLHOEC
nuTaHue, (QOTOCHUHTE3, JAbIXaHWUE, TPAHCIOPT BEIIECTB, POCT, PA3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOCHUS BETETATUBHBIX U T€HEPATUBHBIX OPTaHOB PACTEHHH C MX
byHKIUSIMY,



pa3nuyuaTh U OIKCHIBaTh JKHMBBIE M TepOapHble AK3EMIUIIPHl PACTEHUN MO
3aJJaHHOMY IUIaHy, 4YacTH pPACTeHHH MO H300paKEHUSIM, CXEMaM, MOJEISM,
MyJsiKaM, penbeHbIM Tabauam;

XapaKTepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OpraHU3aIMi PaCTUTEIHLHOTO
OpraHu3Ma, YacTU pPACTCHWM: KIETKH, TKaHW, OpPraHbl, CUCTEMbI OpPTaHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHBIE TKAHU U OPTaHbl PACTEHUI MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE U JIaOOpaTOpHbIE padOTHl MO MOPQOJIOTUH U
(Gbu3HONIOTUK pacTeHUM, B TOM 4YHCIE PabOThl C MHUKPOCKONOM C IMOCTOSIHHBIMH
(pukcUpOBaHHBIMU) W BpPEMEHHBIMH MHUKpOIMpENapaTaMu, HCCIEA0BATEIbCKUE
paboTHI C UCTIONH30BAaHHEM NMPUOOPOB U HHCTPYMEHTOB I POBOIL JIabopaTopHH;

XapaKTEPU30BaTh MPOILECCHl KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE NMUTaHUE, POTOCUHTE3, JbIXaHUE, POCT, Pa3BUTHE, CIIOCOObI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BErETaTUBHOTO pAa3MHOXKEHHUS, CEMEHHOE
pa3MHOXeHUE (Ha MpUMepe MOKPBITOCEMEHHBIX, MIIH LIBETKOBBIX);

BBISBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK]IY CTPOCHHEM U (YHKIUSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHHUEM U KUZHEAECATEIBHOCTHIO PACTEHUM;

KJIaCCU(UIIMPOBATH PACTEHUS U MX YACTH IO PA3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUH B NPHUPOJE U JKU3HM YEIOBEKa: 3HAUYEHUE
dboTOoCHMHTE3a B MPUPOJIEC U B KU3HU YEJIOBEKA, OMOJIOTMYECKOE U XO3SHCTBEHHOE
3HAYEHHUE BHJIOM3MEHEHHBIX MOOEroB, XO3SMCTBEHHOE 3HAYEHHE BEre€TaTHBHOIO
Pa3MHOXKEHUS,

MPUMEHSTh TIOJYYEHHbIE 3HAHUS JUIsl BBIPAllMBaHUS UM Pa3MHOXKEHUS
KYJIbTYPHBIX PaCTCHUMN;

UCITI0JIb30BaTh METO/bl OMOJIOTHH: MPOBOJAUTH HAOJIOJICHUS 32 PACTCHUSIMU,
OMKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEMIINE OMOJIOTMYECKUE ONBITHI U
DKCIIEPUMEHTHI;

coONoaTh MpaBuiia 0€30MacHOTO TpyJda Mpu padboTre ¢ Y4eOHBIM W
7a00paTOPHBIM  000PYJIOBaHUEM, XHUMHUUYECKOW TIOCYJIOM B COOTBETCTBUU C
MHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU J€ATEIBbHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPHUMEpPAx CBSA3b 3HAHWN OMOJOTUU CO
3HAaHMSIMU TI0 MareMaruke, reorpaduu, Tpyay (TEXHOJIOTHH), TPEIMETOB
T'YMaHUTAPHOTO LUKJIA, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

BIaAeTh  NpuéMaMu  paboThl C  OMOJIOTMYECKOW  MHGpOpPMAILIMEH:
dbopMyIUpOBaTH OCHOBAHMS JIJIs U3BJICUCHUSI M 00001IeHNsT MHGOPMAIIUU U3 IBYX
UCTOYHUKOB, MpeoOpa3oBbIBaTh MH(POPMAIMIO W3 OJHOM 3HAKOBOM CHCTEMbI B
APYTyIo,

co37aBaTh IMHUCHMEHHBIE M YCTHBIE COOOIIEHUS, HWCIIOIB3Yys TOHSTUHHBIN
anmnapar U3y4yaeMoro paszzena OuoJIOruH.



[IpeameTHBIC pE3yNbTaThl OCBOEHUS MPOTPaMMbI MO OHOJIOTHMH K KOHITY
oOy4deHwus ¢ 7 Kaacce:.

XapaKTEepPU30BaTh MPUHIMIBI  KIaCCU(PUKAIMK  PACTCHUH, OCHOBHBIC
CUCTEMaTUYEeCKUE TPYNIbl pacTeHud (BOAOPOCIH, MXH, IUIAyHbI, XBOIIH,
MAMOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHbBIE WM IIBETKOBBIE);

NPUBOJNUTH MPUMEPHI BKIIaga poccuiickux (B Tom unciie H. Y. BaBunos, W.
B. Muuypun) u 3apyoexssix (B ToM uucie K. Jlunuei, JI. [lactep) yuéHbix B
pa3BUTHE HAYK O pacTeHUsX, rprbax, JIUIaiHUKaX, OaKTEepUsX;

MPUMEHATh OMOJIOTUYECKHE TEPMHUHBI M MOHATUA (B TOM uHMcie: OOTaHUKa,
HKOJIOTUSl PACTEHUN, MUKOJIOTHS, OAKTEpUOJIOTHS, CUCTEMATHUKa, 1IapCTBO, OTHE,
KJIaCC, CEMEHCTBO, pOM, BUM, >KU3HEHHas ¢Gopma pacTeHui, cpema OOWTaHUSA,
pPacTUTENBHOE COOOIECTBO, BBHICIIME PACTCHUS, HH3IINE PACTCHUS, CIIOPOBBIC
pacTeHus, CECMEHHBbIE PAaCTEHUs, BOJIOPOCIHU, MXHU, TUTAYHBI, XBOIIIH, MAIlOPOTHUKH,
rOJIOCEMEHHbIC, TMOKPHITOCEMEHHbIE, OakTepuu, TPUOBI, JUIIAWHUKH) B
COOTBETCTBHHM C ITOCTABJIEHHOMW 3a/1a4€ii 1 B KOHTEKCTE;

pazMyaTh U ONMUCHIBAThH KUBBIC U TepOapHbIEC PK3EMIUIAPHI PACTCHUM, YacTU
pacTeHUH 10 M300paKEHUsIM, CXEMaM, MOJEIsAM, MyJsbKaMm, peabedHbIM
tabnauiaM, TpuOBI 1O H300paXEHUsIM, CcXeMmMaM, MyJsikKaM, OaKTepu IO
HN300paKEeHUSM;

BBISIBIIATH MPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX MJIU I[BETKOBBIX, CEMECHCTB
JBYAOJIBHBIX U OJTHOJOJBHBIX PACTEHU;

OTIPEJIENISITh CUCTEMATUYECKOE TMOJIOKEHNUE PACTUTEIBHOTO opraHu3Ma (Ha
pUMEpPE TOKPHITOCEMEHHBIX, WM I[BETKOBBIX) C TOMOIIBIO OINPEACITUTEIbHON
KapTOYKHU;

BBITIOJIHATh TPaKTHUUYECKWE U JiabopaTopHble pabOThl MO CHUCTEMAaTHKE
pacTeHUM, MUKOJIOTUU U MUKPOOHOJIOTHH, B TOM YHCII€ PaOOTHI ¢ MUKPOCKOTIOM C
MOCTOSSHHBIMU ~ ((PUKCUPOBAaHHBIMH) U BPEMEHHBIMH  MHKpOIperapaTamu,
UCCJIeIOBATENbCKUE PA0OThI C UCIOJIb30BAaHUEM MPUOOPOB W HMHCTPYMEHTOB
urdpoBoii 1abopatopuu;

BBIJICTISITh CYIIECTBEHHBIC TMPU3HAKU CTPOCHUS U JKU3HEIEATCIIBHOCTU
pacTeHuii, OakTepuil, TpuOOB, JTUIIAHHUKOB,;

MPOBOJUTH OINKCAHWE U CpPaBHUBATH MEXKIYy COOOW pacTeHHs, TPHUOBI,
JUIIAMHUKYA, OaKTepuw 1O 3aJaHHOMY IUIaHy, JeJiaTh BBIBOABI HA OCHOBE
CpaBHECHUS;

OMHUCHIBATh YCJIOKHEHUE OpraHu3allMi pPAcTEHUH B XOJEC IBOJIOLUU
pPacTUTENILHOTO MUpPa Ha 3eMJIE;

BBISIBIIATH YEPTHI TMPUCIIOCOOJIEHHOCTH PACTeHH K cpeae OoOuTaHwus,
3HAYEHUE IKOJOTHIECKUX (PAKTOPOB JIJISl PACTCHHI;



XapaKTEPU30BaTh PACTUTENbHBIE COOOIIECTBA, CE30HHBIE U MOCTYNATEIbHbBIE
U3MEHEHHUSl PACTUTENIbHBIX COOOILECTB, PACTUTENBLHOCTh (PACTUTENbHBIN MOKPOB)
IPUPOAHBIX 30H 3EMIIN;

OPUBOJUTH MPUMEPHI KYJIbTYPHBIX PAcCTEHUH M HX 3HAUYEHUE B IKU3HU
4eJ0OBEKa, MOHMMAaTh NPUYMHBI U 3HaThb MEpPbl OXpaHbl PACTUTEIBHOTO MHpa
3emnu;

pacKkpbIBaTh POJb PACTCHHM, TPUOOB, TUIIAWHUKOB, OAKTEPUN B MPUPOIHBIX
COOOIIECTBAX, B XO3IMCTBEHHON NEATENbHOCTH YEJIOBEKAa U €ro IOBCEIHEBHOMU
KU3HU;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpPUMEpax CBSA3b 3HAHUN MO OUOJIOTHH CO
3HaHUSMU 0 MaTeMartuke, pusmke, reorpaduu, Tpyay (TEXHOJIOTUN), TUTEPATYPE,
Y IPEIMETOB T'YMAHUTAPHOIO LMKJIA, PAa3JIMYHBIMUA BUJIAMU UCKYCCTBA;

UCIIOJIb30BaTh METO/bl OMOJIOTHU: MPOBOJUTH HAOJIIOJICHUS 32 PACTEHUSMH,
OakTepusiMu, rpubamu, JMIIAHHUKAMH, ONMCHIBATh MX, CTAaBUTh IMPOCTEUIINE
OMOJIOTMYECKUE ONBITHI U SKCIEPUMEHTHI;

coOoaTh MpaBujia 0€30IacCHOTO TpyJda Mpu padbore ¢ y4yeOHBIM U
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUUYECKOW TIOCYJIOM B COOTBETCTBUU C
WHCTPYKIUSMHU HA YPOKE U BO BHEYPOUHOU JEATEIbHOCTH;

BJaneTh npuéMamu paboThl ¢ uMH(popMauuen: (GopMyIupoBaTh OCHOBAHUS
JUIsL W3BJICUCHHUS M 0000mIeHnss HH(POpMAIMK U3 HECKOIBKMX HCTOYHHUKOB (2-3),
npeoOpa3oBbIBaTh HH(OPMAIUIO U3 OJHON 3HAKOBOM CUCTEMBIB IPYTYIO;

CO3/1aBaTh IHUCBbMEHHBIE M YCTHBIE COOOIIECHMS, HCIOJIb3YS MOHATHUIHBIN
anmapaT M3y4yaeMoro pasjena OHOJOrMHM, CONPOBOXKIATh  BBICTYIJICHHE
Mpe3eHTalrel ¢ yuéToM 0COOEHHOCTEN ayIUTOPUU 00YyHarOIITUXCSl.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO OHOJIOTMM K KOHILY
oOy4ueHus ¢ 8 Knacce:

XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTMYECKYIO HayKy, €€ pa3/iesibl U CBS3b
C IpyTMMH HayKaMH M TEXHUKOW;

XapaKTEePU30BaTh MPUHIUIIBI KIACCU(PUKALINU )KUBOTHBIX, BUJI KAK OCHOBHYIO
CUCTEMATUYECKYI0 KaTEropui0, OCHOBHBIE CHCTEMATUYECKHE TPYMHIbI KUBOTHBIX
(mpocTeiiyie, KUIIEYHOMOJIOCTHBIE, IJIOCKUE, KPYIJble MU KOJbYaThle YEPBH,
YJIEHUCTOHOTHE, MOJUTIOCKH, XOPZOBbIE);

MPUBOJUTH IPUMEpPHI BKIaaa poccuiickux (B Tom uucie A. O. KoBasieBckuii,
K. U. Ckpsabun) u 3apyOexubix (B Tom uucie A. Jleenryk, XK. Kiosbe, 3.
['exkesnb) yU€HBIX B pa3BUTUE HAYK O KUBOTHBIX;

OPUMEHATH OMOJIOTHYECKHE TEPMHUHBI U MOHATUS (B TOM YHCIE: 300JI0THS,
DKOJIOTUSl KMBOTHBIX, 3TOJIOTHS, MAJEO300JI0THs, CHCTEMAaTHKa, LApCTBO, THII,
OTpsil, CEMEHCTBO, PO, BHUJ, >KUBOTHAs KJETKA, JKWBOTHAs TKaHb, OpraH
KUBOTHOTO, CHUCTEMbI OpPraHOB 3>KUBOTHOI'O, >KUBOTHBIM OpraHu3M, IUTaHUE,



JBIXaHWEe, POCT, Pa3BUTHE, KPOBOOOpAICHWE, BBIJCICHHE, OMOpa, IBIKCHUE,
pa3MHOXEHUE, TMapTeHOTeHEe3, Pa3APaKUMOCTh, pedIEKC, OpraHbl YYyBCTB,
MOBEJICHUE, Ccpela OOWTaHUs, MOPUPOJHOE COOOIIECTBO) B COOTBETCTBUM C
MIOCTaBJICHHOMU 3a/ja4eii U B KOHTEKCTE,

pacKpbIBaTh OOIIME MPU3HAKHN JKUBOTHBIX, YPOBHU OPTaHHU3AIUHN KUBOTHOTO
OpraHu3Ma: KJIETKH, TKaH!, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpPaBHUBATH KUBOTHBIC TKAHU M OPTAHbBI )KUBOTHBIX MEXTYy COOOM;

OIKCHIBaTh CTPOCHUE U KU3HEACITEILHOCTD )KUBOTHOTO OpTaHU3Ma: OTopy U
JBUKCHHE, TUTAHKE U MTUIICBApEHUE, IbIXaHWE U TPAHCTIOPT BEIECTB, BHIJICIICHHE,
PETYIISIIHIO ¥ IOBEACHHE, POCT, PA3MHOKCHHE U Pa3BUTHC,

XapaKTEPU30BaTh MPOIECCHI JKU3HEACATEIHPHOCTH JKMBOTHBIX HW3YYaeMBIX
CUCTEMATHYCCKUX TPYMIl: JBIKCHHUE, NMHUTAHWE, JIBIXaHWE, TPAHCIIOPT BEIIECTB,
BBIJICJICHHE, PETYIISIUIO, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

BBISIBIIAITH ~ NPUYUHHO-CIICJICTBEHHBIE ~ CBA3M  MEXKIY  CTPOCHHEM,
KU3ZHEICATCIbHOCTI0O M CPEelod  OOWTaHWsI  JKMBOTHBIX  H3Y4aeMBIX
CUCTEMATHYCCKUX TPYIIIT,

pasnmuyaTh M OIKCHIBATH JKMBOTHBIX HM3Y9a€MBIX CHUCTEMATHYCCKUX TPYIIIL,
OTIIeJIbHBIE OpraHbl M CHUCTEMbl OpPraHOB II0 CXEMaM, MOJIEIsM, MYyJishKam,
penbedHbIM TabIuIaM, TPOCTEUIITUX — IO U300PAKEHUSIM;

BEISIBIIATh TMPU3HAKKA KJIACCOB UJICHUCTOHOTHMX HM XOPJIOBBIX, OTPSIOB
HACEKOMBIX W MJICKOITUTAFOIIINX;

BBITIOJIHATh TMPAaKTHUECKUE U J1abopaTtopHbie paboThl 1O MOpPGOJIOTHH,
aHATOMHH, (PU3MOJIIOTMM U TIOBEJECHUIO >XKUBOTHBIX, B TOM 4YHUCJIE pabOTHI C
MUKPOCKOIIOM  C  TIOCTOSHHBIMU  ((DUKCHPOBAHHBIMH) U  BPEMEHHBIMHU
MUKpOIIpenapaTaMu, UCCIEI0BaTENbCKUE PAOOTHI C MCIOIB30BAaHUEM MPUOOPOB U
WHCTPYMEHTOB LM POBOIL J1abopaTopuu;

CpaBHUBATh  TPEACTABUTENICH  OTAENbHBIX  CHUCTEMAaTHYECKUX  TPYIII
YKUBOTHBIX U JIeJIaTh BHIBOJIbI HA OCHOBE CPABHEHUSI,;

KJIacCU(PUIMPOBATH KUBOTHBIX HA OCHOBAHMH OCOOCHHOCTEH CTPOCHUS,

OMKCHIBATh YCIOKHEHWE OpPTaHWU3alMKM >KUBOTHBIX B XOJE JBOJIIOIUH
KUBOTHOT'O MHpa Ha 3eMJIE;

BBISIBIIAITH YEPTHI TMPHUCIOCOOJICHHOCTH J>KMBOTHBIX K cCpele OOuTaHus,
3HAYEHUE IKOJOTUIECKUX (hAKTOPOB JIJIsl FKUBOTHBIX;

BBISIBIIATH B3aUMOCBSI3M JKMBOTHBIX B TPHUPOJIHBIX COOOIIECTBAX, IICTIH
MUTaHUS;

YCTaHABIMBATh B3aMMOCBSI3M JKMBOTHBIX C PACTCHUSIMH, TpubamMu,
JUIIAWHUKAMU U OaKTePUSIMU B TIPUPOTHBIX COOOIIECTBAX;

XapaKTEepPU30BaTh  JKMBOTHBIX  MPUPOJHBIX  30H  3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PacIpOCTPaHCHHUS KUBOTHBIX IO TUTAHETE;



pacKpbIBaTh POJIb )KUBOTHBIX B MPUPOAHBIX COOOIIECTBAX;

pacKphIBaTh POJb JOMAITHUX W HEMPOAYKTHBHBIX KWUBOTHBIX B IKU3HU
YEJIOBEKa, pOJIb IMPOMBICIOBBIX WBOTHBIX B XO3SHMCTBEHHOM JESTENbHOCTU
YeJIOBEeKa U €ro MOBCEIHEBHOM KU3HU, OOBACHITH 3HaYECHUE KUBOTHBIX B IMIPUPO/IE
Y KM3HU YEJIOBEKa;

UMETH MPEACTABICHUE O MEPOIPUATUAX IO OXPAHE KUBOTHOTO MUPA 3EMJIH;

JEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEPaxX CBA3b 3HAHUW 1O OMOJIOTHH CO
3HAHMSIMU [0 MaTreMaruke, (pu3uKe, XUMuu, reorpaduu, Tpyay (TEXHOJOTHUH),
MPEIMETOB I'YMaHUTAPHOTO LIUKJIOB, Pa3IMYHBIMU BUJIAMU UCKYCCTBA;

UCITI0JIb30BaTh METOJbl OMOJIOTHUU: TIPOBOJIUTH HAOIIOJEHUS 32 KUBOTHBIMU,
OIKCHIBaTh JKUBOTHBIX, UX OpPraHbl M CHUCTEMBbl OPraHOB; CTaBUTh MPOCTEUIINE
OMOJIOTMYECKHE ONBITHI U SKCIEPUMEHTHI;

coONIO/IaTh TMpaBujia OE30MacHOTO TpyJda Mpu padbore ¢ Yy4eOHBIM H
71a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM IMOCYIOW B COOTBETCTBHUHM C
WHCTPYKIMSAMHU Ha YPOKE U BO BHEYPOUHOM JIEATEIBHOCTH;

BJIAJETh NpUE€MaMH padOThl ¢ MHPoOpMauuen: (popMyIupoBaTh OCHOBAHHUS
JUIS M3BJICUCHUST U 00001eHusT nHGOpMaluu U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh IHCHbMEHHBIE M YCTHBIE COOOIICHMS, HCIONb3ys MOHATUHHBINA
anmapar HM3y4aeMoro pasjaena OHOJIOTHMH, CONPOBOXIATh  BBICTYIUICHHE
npe3eHTaIuen ¢ yaéToM 0COOCHHOCTEW ayTUTOPUU 00yYarOIMUXCsl.

[TpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTMM K KOHILY
oOyuenus ¢ 9 Knacce:

XapaKTepu30BaTh HAyKHM O 4eJOoBeKe (QHTPOIOJIOTHIO, aHAaTOMMIO,
(GU3HOTOrHI0, MEIULIMHY, TUTHEHY, YKOJIOTHIO YEJI0BEKa, ICUXOJIOTHIO) U UX CBSI3H
C IpYTUMU HayKaMU U TEXHUKOMH;

OOBSICHATH IMOJIOXKEHHWE YEeJIOBEKa B CHCTEME OPraHMYECKOTO MHpa, €ro
IPOUCXOXKJIECHNE, OTIMYMS 4YEJOBEKA OT JKMBOTHBIX, HPHUCIOCOOJIEHHOCTh K
pPa3IUYHBIM 3KOJOTMYECKUM (pakTOpaM (4esI0BEYECKHE pachl U aJaliTUBHBIE THUIIbI
J0JIeM ), pOACTBO YEIOBEUECKUX Pac;

NPUBOJUTH MPUMEPHI BKIaga poccuiickux (B Tom uncie U. M. Ceuenos, U.
I1. ITaBnoB, U. 1. Meunukos, A. A. Yxtomckuii, 1. K. Anoxun) u 3apyOexHbIX (B
toM uuciae Y. ['apseii, K. bepnap, JI. Ilactep, U. JlapBuH) yu€HBIX B pa3BUTHE
MPEACTABICHUN O MPOUCXOKACHUHN, CTPOCHHUH, KUZHEIEATEIbHOCTH, MMOBECHUH,
HKOJIOTUU YEJIOBEKa;

OPUMEHATH OMOJIOTUYECKHE TEPMUHBI U MOHATHS (B TOM YHCIIE: IUTOJIOTHS,
T'HCTOJIOTHSI, aHATOMHUSI YeJIOBEeKa, (PU3MOJIOTHS YeI0BeKa, TMIMEeHa, aHTPOIOJIOT S,
9KOJIOTHS YeNIOBEKa, KJIeTKa, TKaHb, OPraH, CUCTEMa OPraHOB, MUTAHUE, JIbIXaHUE,
KpoBoOOpalleHue, OOMEH BEIIeCTB M IMPEBpalleHHe SHEPIuH, IBUKEHUE,



BBIJICJIEHUE, POCT, pa3BUTUE, IMOBEJICHHE, Pa3MHOXKEHUE, pPa3IpaKuMOCTh,
peryJsnusi, roMeocTa3, BHYTPEHHSII Cpela, HUMMYHUTET) B COOTBETCTBHH C
MOCTaBJICHHOM 3a7ja4eil U B KOHTEKCTE;

MPOBOJIUTH ONMHUCAHHUE MO BHEIIHEMY BUAY (M300pa)K€HUI0), CXeMaM OOIIUX
MPU3HAKOB OpraHM3Ma YeJIOBeKa, YPOBHEH €ro opraHu3aldd: KJIETKH, TKaHHU,
OpraHbl, CACTEMbI OPTaHOB, OPTaHU3M,;

CpaBHUBATh KJIETKA pa3HbIX TKaHEW, Tpynn TKAaHEH, OpraHbl, CUCTEMBbI
OpraHOB YEJIOBEKA; MPOIECCHl KUZHEEATEIbHOCTH OpraHM3Ma 4elioBeKa, JenaTh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,

paznuyaTh OWOJIOTMYECKH AaKTHUBHBIE BeElIecTBa (BUTAMHUHBI, (EPMEHTHI,
TOPMOHBI), BBISIBIISATH UX POJIb B Ipolecce oOMEHa BEIIECTB W MpeBpallcHUs
SHEPI'UH;

XapaKTepu3oBaTh  OHUOJOTMYECKHME  TPOIECChl: OOMEH  BEHIeCTB |
MPEBpAILCHUE SHEPTUU, MUTAHUE, ABIXAHWUE, BBIICIICHHE, TPAHCHOPT BEIIECTB,
JBI)KCHUE, POCT, peryisuus (QyHKUWA, WUMMYHUTET, MOBEACHUE, pa3BUTHE,
pPa3MHOXEHUE YEJIOBEKA;

BBISABJISITh TPUUMHHO-CJICACTBEHHBIC CBSI3M MEXIY CTPOCHUEM KIIETOK,
OpraHoOB, CHCTEM OpPraHOB OpraHh3Ma 4YeJOBeKa W HX (QYHKIUSMHU, MEXKITY
CTPOEHUEM, KU3ZHEIEATEILHOCTHIO U CPEION OOUTAaHUS YEIOBEKa,;

MPUMEHSITh OMOJIOTHYECKUE MOJICIIH JIJIs1 BBISIBJICHUSI OCOOCHHOCTEUW CTPOCHMS
1 (DYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OpPraHOB YEJIOBEKA,

OOBSCHATh HEUPOTYMOPAJILHYIO PETYJISIUIO MPOIECCOB KU3HEAEATEILHOCTH
OpraHu3Ma 4YeJIOBEKa;

XapaKTepu30BaTh M CpPaBHUBATh O€3YyCIOBHBIE U YCIOBHBIE pedIEKCHI,
HACJICJICTBEHHBIE W HEHACIEJCTBEHHBIE MPOrPaMMBbI TOBEACHUS, OCOOECHHOCTHU
BBICIIIC HEPBHOM JEATEILHOCTH 4YeJIOBEKa, BHUJIbI TOTPEOHOCTEH, MaMSITH,
MBIIICHUS, PEYU, TEMIIEPAMEHTOB, SMOIIMN, CHA, CTPYKTYPY (YHKIIMOHATHHBIX
CUCTEM OpraHu3Ma, HaIlpaBJICHHBIX Ha TOCTHKEHUE MOJIE3HBIX
MIPUCIIOCOOUTENBHBIX PE3YJIbTATOB;

paznuyaTh  HACJIEJCTBEHHbIE M  HEHACHEJCTBEHHblE (MH(DEKUMOHHBIE,
HEUH(EKIIMOHHBIE) 3a00JIeBaHMS  YEJIOBEKa, OOBICHATH 3HAUYCHHE  MeEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHUN YEITOBEKA;

BBITIOJIHATh TMPAaKTHUYECKUE U J1abopaTtopHbie paboThl TO MOpPGOJIOTHH,
aHaToMuu, (U3UOJIOTUM U TOBEACHUIO 4YeJIOBeKa, B TOM 4YHCJIE paldOThl C
MUKpPOCKOIIOM  C  TMOCTOSHHBIMU  ((PUKCUPOBAHHBIMH) U  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATEILCKIE PadOTHI C UCTOIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB 1T poBOit 1abopaTtopuw;



peraTh KauyeCTBEHHBIE M KOJIMYECTBEHHBIC 3a7a4d, WCIOJL3YysS OCHOBHBIC
MOKA3aTeNId 3I0POBbsI UEJIOBEKA, MPOBOJAUTH PACUETHI W OIICHUBAThH TOJyYCHHBIE
3HAYCHUS,

apryMEHTUPOBATh OCHOBHBIE MPUHIIMIIBI 3JJ0POBOTO 00pa3za *KU3HU, METOIbI
3alllUTBl M YKPEIJIEHUS 370pOBbs 4YEJNOBEKa: COalaHCHPOBAHHOE IUTAHUE,
COOJIIO/IEHNE TPABWJI JMYHOW THTHUCHBI, 3aHATHS (DU3KYIBTYPOH M CIIOPTOM,
palMoHAJIbHAsl OpraHW3alusa TpPyAa U TOJHOIICHHOTO OTHbIXa, ITO3UTHUBHOE
HMOIMOHAIILHO-TICUXUYECKOE COCTOSIHUE;

UCIIOJIb30BaTh NPHUOOPETEHHBbIE 3HAHUS M YMEHHS i1 COOJIIOICHHUS
3I0pOBOTO0  o0Opa3a JKM3HH, COaJaHCUPOBAHHOIO TUTaHUs, (PuU3NYECKON
aKTUBHOCTH, CTPECCOYCTOMUYMBOCTH, IS HCKIIOUCHHUS BPEIHBIX MPUBBIYCK,
3aBUCUMOCTEH;

BIAJCTh MpUEMaMU OKa3aHUA TIEPBOM TIOMOIIM YEJOBEKY IPU IOTEpe
CO3HAHUS, COJHEYHOM M  TEIUIOBOM  yAape, OTpaBJICHUU, YTOIUICHUH,
KPOBOTCUCHHH, TpaBMax MSTKHX TKAaHEW, KOCTEH CKejleTa, OpPraHOB UYBCTB,
0’KOTaX U OTMOPOKCHHUSIX;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MTPUMEPaX CBSA3bh 3HAHWIA HAYK O YEIIOBEKE
CO 3HAaHUSAMH TPEIMETOB €CTECTBEHHO-HAYYHOIO0 M TYMaHUTApHOTO ITUKJIIOB,
pa3IMYHBIX BUJOB MCKYCCTBA, TEXHOJIOTMH, OCHOB O€30MACHOCTH U 3alUThI
Poaunsl, pru3ndeckoil KyJIbTypbl;

UCIIOJB30BaTh METOABl OMONOTMU: HAOMI0AaTh, HU3MEPATh, OIUCHIBATH
OpraHu3M 4YeJioOBeKa U TPOILECCHl €ro  >KU3HEACSITENIbHOCTH, IPOBOJUTH
MPOCTEUIITNE UCCIIEIOBAHUS OPTaHU3Ma YeJIOBEKa U OOBSICHATH UX PE3YIbTaThI;

coONoaTh MpaBujia 0O€30MacHOTO TpyJda Mpu pabore ¢ y4eOHBIM U
7a00paTOPHBIM  000PYJIOBaHUEM, XHUMHUUYECKOW TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSMU Ha YPOKE U BO BHEYPOUHOU JEATECITLHOCTH;

BIAJCTh MpuéMamMu paboThl ¢ MHpOpMaluen: (GpopmMyIupoBaTh OCHOBAHUS
JUTSL U3BJICUCHHS] U 00001IeHus nH(OpPMAIUU U3 HECKOJBKUX (4—5) MCTOYHUKOB;
npeoO0pa3oBbIBaTh MH(OPMAIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCHMEHHBIC M YCTHBIE COOOIIEHUS, HWCITONB3YS TOHATUHHBIN
anmapar HM3y4YeHHOTO pasfeia OWOJOTHH, COMPOBOXKIATh  BBICTYIUICHHE
npe3eHTaIel ¢ y4€ToM 0COOCHHOCTEH ayIUTOPUH 00yJarOIINXCS.



TEMATHYECKOE IINTAHUPOBAHUE
S KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 buonorusa — Hayka o uBOI NpUpoIEe 4 bubmmorexa [JOK
K PHPOA https://m.edso0.ru/7f413368
. bubnuotexa [JOK
2 MeTozbt H3yHIeHis FKUBOH MPHPOLEL 4 1 https://m.edsoo.ru/7f413368
. bubnuotexa [JOK
3 Opranu3mMbl — Tela KUBOU MPUPOBI 10 15 https://m.edsoo.ru/7f413368
bu6mmorexa [IOK
4 Opranu3Me! H cpeaa OOHTaHHA 6 05 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
° Tpupossrie coodmectsa 0 05 https://m.edsoo0.ru/7f413368
bu6nmoreka [IOK
0 KuBast MPHPOJA 1 HeoBeK 3 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
! Peseperioe Bpens 1 https://m.edsoo0.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 3.5
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
. bub6nmoreka [IOK
1 PactuTeib b OpratHM 8 15 https://m.edsoo.ru/7f4148d0
5 Crpoenue u MHOroobpasue 11 35 bubnuoreka [IOK
IIOKPBITOCEMEHHBIX PACTEHHUU ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesaTenbHOCTh pacCTUTEIBHOTO 14 3 bubnunoreka LIOK
Opranu3ma https://m.edso00.ru/7f4148d0
bubnunoreka LIOK
4 Pesepetioe Bpes L https://m.edso0.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 8



https://m.edsoo.ru/7f4148d0
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. BBenenue
11 Beenenue )
Htoro no pazneny 5
Pa3nen 2. Bakrepun u apxeu
2.1 bakTepuu u apxeun 4 2
Hroro no pazneny 4
Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 MHoroo6pasue 0JHOKJIETOYHBIX 3YKapHOT 4
Hroro no paszneny 4
Pa3nen 4. ApxeniacTuaHble HJIH «PACTEHUS
41 boranuka — Hayka O pacTEHUsAX 1
4 OOu1ast opraHu3anus pacTUTEIBHOTO 5 1
' OpraHu3mMa
4.3 CriopoBsI€ pacTeHUs
4.4 CemeHHbIE pacTeHUS
Hroro 1o pasneny 20

Pa3nes 5. CTpoeHue H JKU3HEAEATEJIbHOCTh CEMEHHBIX PACTeHHIt




5.1 [Tober u MOOETOBBIE CUCTEMBI 5 4
5.2 Jluct 5 2
5.3 KopeHns 1 KOpHEBBIE CUCTEMBI 6 2
5.4 BereratuBHOE pa3MHOKEHUE pacTEHUI 4 1
55 Kaccudukanms 1BeTKOBBIX 5 4

Hroro mo pazueny 25

Pa3zaen 6. Ixosiorusi pacrennii. PacteHusi B MpUPOIHBIX €O001IECTBAX
6.1 Dkonorus pacrenuid. Pacrenus B 7

' IPUPOIHBIX COOOIIECTBAX

Htoro no paznemny 7

Pa3zpnen 7. PacTuTebHBIA MUP U AeATEIBLHOCTh YEJI0BEKA
71 PactuTenbHbIi MU U 1€ATENBHOCTD 3 1

YeloBeKa
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 28




HOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kourpoabnbie IIpakTnueckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 JKuBas v He:XUBasi IPUPO/IA. 1 bubnnorexa [JOK
[Ipu3Haku xKuBOroO https://m.edsoo.ru/863cca60
5 buonorus - cuctema Hayk O JKUBOU 1 Bbu6mmoteka [IOK
npupoje https://m.edso0.ru/863ccc0e
Ponb 6uonoruu B nozHaHuu
3 OKpY>KaIoIllero Mupa u 1 bu6mmoteka [JOK
MPAKTUYECKOU IEeSITETbHOCTH https://m.edsoo.ru/863cccOe
COBPEMEHHOI0 YEJIOBEKA
bu6mmoreka IIOK
4 n 0 i 1
CTOYHUKH OMOJIOTUYECKUX 3HAHUN httns://m.edsoo.ru/863¢ci56
Hayunslie MeTOABI N3yUeHUs KUBOU bubmmnoreka HOK
5) 1
IIPUPOJIBI https://m.eds00.ru/863cd0c8
6 Metoabl U3y4eHus KUBOH IPUPOABL: 1 bubnnorexa [JOK
HA3MEpEeHHe https://m.edso00.ru/863cd9ce
MeTobl U3y4eHus )KUBOM MPUPOJIBL:
HaOJI0ICHNE U SKCIIEPUMEHT.
Jlaboparopnas pabota. «3ydenue
paTOopHa p Y bubmuoreka [{OK
7 71a00paTOPHOTO 000PYAOBAHUS: 1 0.5

TEPMOMETPBHI, BECHI, Yaku [lerpw,
npo6upku, MeH3ypku. [Ipasuna
paboThI ¢ 000pYyOBAaHUEM B

https://m.edso0.ru/863cd65e



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
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IIKOJILHOM KaOWHETe.
O3HakoMJIEHUE C YCTPOUCTBOM
JIYTIbI, CBETOBOTO MUKPOCKOIIA,
npaBuiia paboTbl C HUMM»

Meto1bl U3y4YEHHUs )KUBOM MIPUPOIBL:
onucanue. [Ipaktuaeckas padbota
«O3HaKOMJIEHHE C PACTUTEIIbHBIMU U
YKUBOTHBIMH KJIETKAMH: TOMATa U

8 apOy3a (HaTypaibHbIe IIpenaparhl), 0.5 bubmmorexa [JOK
https://m.eds00.ru/863cd866
uH(py30pun TyHeabKu U TUIPbI
(roTOBBIE MUKpOIIPETIApaThl) C
MTOMOIIIBIO JIYTIBI i CBETOBOTO
MHUKPOCKOTIa»
bubmuoreka [IOK
o Honsrue 0f opranusme https://m.eds00.ru/863cdb36
10 YBenuuuTenbHble TPUOOPHI IS bubnnorexa [JOK
HUCCIIETOBAaHUN https://m.edsoo.ru/863cd3de
[{uTonorus — Hayka o KJIeTKe.
JlaGopatopnas pabora «3yuenue
11 KJIETOK KOKUIIbI YEIIYH JIyKa MO 05 bubmuoreka [IOK
JyNoi ¥ MUKPOCKOIIOM (Ha mpuMepe https://m.edsoo.ru/863cddde
CaMOCTOSITENTHO TPUTOTOBICHHOTO
MHUKpOTpernapara)»
12 XKuzHenesaTenpHOCTh OPraHIU3MOB bubmmorexa LIOK
https://m.edso00.ru/863ce568
CBoiicTBa )KMBBIX OPraHU3MOB.
13 JlabopaTopHas pabota 05 bubnmnorexa [JOK

«Habmronenue 3a motpediieHreM
BOJIBI PACTCHUEM)

https://m.edso0.ru/863ce73e



https://m.edsoo.ru/863cd866
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PaznoobOpasue opraHu3mMoB U X
kiaccudukanus. [Ipakruueckas

bu6nunorexa LIOK

14 padora «OsHaxomenne ¢ https://m.edso0o.ru/863ce8ec
MPUHIUIIAMA CHCTEMATHKH
OpPTaHU3MOBY
15 Muoroo0Opasue u 3HaueHne
pacTeHui
16 MmorooOpasue 1 3HaueHHue
KHUBOTHBIX
17 MHoroo06pa3ue u 3HaueHuE TPUOOB
18 Bakrepun u BUpycH Kak Gpopma Bbu6motreka [JOK
KU3HU https://m.edso0o.ru/863ce8ec
19 Cpenbl oOuTaHus OPraHu3MOB
20 Bopnas cpena oburanus bubmmnoreka HOK
OpraHu3MoOB https://m.eds00.ru/863cea68
21 Hazemuo-Bo3aymHas cpeia bubnnorexa [JOK
oOUTaHMS OPTAaHU3MOB https://m.edso0.ru/863cec3e
[TouBenHas cpena oOUTaHUS
opranu3moB. [IpakTudeckas pabora
22 «BpIsIBIIEHNE IPUCTIOCOOICHUIA 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863cedba
OpPraHU3MOB K cpenie ooutanus (Ha
KOHKPETHBIX IPUMEPAX )»
bubnunorexa LIOK
23 Opranu3Me! Kak cpesia OGHTaHHs https://m.eds00.ru/863cf684
24 Ce30HHbBIC U3MEHEHUS B )KU3HU bubmuoreka [{OK
OpraHu3MoOB https://m.eds00.ru/863cf508
25 [TonsiTHE O MPUPOTHOM COOOIIECTBE. bubmmorexa [JOK

https://m.edso0.ru/863cf684



https://m.edsoo.ru/863ce8ec
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26 B3aumocssi3u opranu3mosB B 1 Bu6muotexa [JOK
MPUPOJTHBIX COOOIIEeCTBAX https://m.edsoo0.ru/863cf684
97 [IuieBkie CBSI3U B TPUPOIHBIX 1 bubnmnoreka HOK
cooOmiecTBax https://m.edsoo.ru/863cf7e2
98 Pa3znoobpazue npupoIHbIx 1 bubmmoreka [JOK
COOOIIIECTB https://m.edso0.ru/863cfb20
HckyccTBeHHBIE COOOMIECTBA, X
OTJIMYHE OT MPUPOJHBIX COOOIIECTB
Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
29 1 0.5
HCKYCCTBEHHBIX COOOIIECTB B UX https://m.edsoo.ru/863cfd3c
obuTaTenel (Ha mpuMepe aKkBapuyMma
U Ip.)»
30 [IpupoHblie 30HbI 3eMiIH, UX 1 bubmmoreka [JOK
oburarenu https://m.edsoo.ru/863cfeea
31 BrusiHue yenoBeka Ha KUBYIO 1 bubnnorexa [JOK
MIPUPOY https://m.eds00.ru/863d0340
39 I'moGanbHbIE YKOIOTHYECKUE 1 bubnmorexa LIOK
pooOIeMbI https://m.eds00.ru/863d0340
33 [Iytu coxpaHeHust OMOJIOTUYECKOTO 1 bubmmnoreka HOK
pa3HooOpasus https://m.eds00.ru/863d064c
PeseprubIiil ypok. O600611eHIE
34 3HaHUH MO0 MaTepuanty, U3ydeHHOMY 1
B 5 KJacce
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOT'PAMME
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 boranuka — Hayka 0 pacTeHUsIX 1 bubmorexa LOK
ykaop https://m.edso00.ru/863d0af2
OO01re npu3HaKu U YpOBHU
2 0 raHmapHH aCTI/IT};IjH)HOI‘O 1 bubmorexa HOK
P HuHp https://m.edsoo.ru/863d0c82
opraHusma

3 CriopoBbIC U CEMEHHBIC PACTECHUS 1 bubmorexa HOK

P P https://m.edsoo.ru/863d0de0
PactutenbHas kieTka, ee u3y4eHue.

4 JlaGopatopnas pabora «3yuenue 1 bubmuoreka [IOK
MHKPOCKOIMYECKOTO CTPOEHUS JIUCTa https://m.edsoo.ru/863d0fde
BOJTHOTO PACTECHUSI DIIOICH»

XUMHYECKUN COCTaB KIIETKH.

5 JlaGopatopHnas pabora 1 05
«OO0Hapy) eHHe HEOPTaHUIECKUX U '

OpPraHUYECKUX BEIIECTB B PACTCHUU»

6 KusneneaTenbHOCTE KIIETKH 1
PacturenbHbple TKaHU, UX PYHKITUU.

7 JlabopaTtopHas pabota «3yueHue 1 05 bubnuotexa [JOK
CTPOECHUS PACTUTEIIbHBIX TKaHEH ' https://m.eds00.ru/863d115a
(Wcmonp30BaHNE MUKPOIIPETIAPATOB))»

8 Opransl pactennii. Jlaboparoprast 1 05 bubnmnorexa [JOK

pabora «3ydeHue BHENTHETO

https://m.edso0.ru/863d12ae



https://m.edsoo.ru/863d0af2
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CTPOEHUS TPABIHUCTOTO LIBETKOBOTO
pacTteHus (Ha >KUBBIX WU repOapHbIX
AK3EMILIApaxX PaCTeHUM): MaCTyIIbs
CyMKa, pe/ibKa JIuKasi, TIOTUK €IKUN U
Jpyrue pacTeHus

Crpoenue cemsH. JlaboparopHas
pabota «3ydyeHue cTpoeHus: CeMsiH

bubnunorexa LIOK

9 0.5
OJIHOJOJIBHBIX U JIBYAOJBHBIX https://m.edsoo.ru/863d3cca
pacTeHui»
Bunbl KOpHEHN U TUIIBI KOPHEBBIX
cucrem. JlabopaTopHas pabora
«M3yyeHne cTpOEeHU KOPHEBBIX
10 CI/ICTy:M (cte >Il<OHeBOI7I u RFOHKOBaTOﬁ) bubmmorexa [JOK
P https://m.edso0.ru/863d1402
Ha IIpUMepe repOoapHbBIX K3EMILIIPOB
WJIM KUBBIX pacTeHuil. 3ydeHue
MUKpOTIpernapara KJISTOK KOPHS
11 BunonsmMenenne kopHei bubnmorexa [JOK
g p https://m.edsoo.ru/863d197a
IToGer. Pa3Butne modera n3 movyKku.
JIaGoparopnas padora «3yueHue
12 CT OGI:-II/I}I I])SGFGTIZTI/IBHBIX u a 0.5 Bubmiorexa IOK
P ' https://m.eds00.ru/863d1c90
TeHEpaTUBHBIX TIOYCK (Ha IpUMepe
CUPEHH, TOTIOJIS U IPYTUX PACTCHUM )
Crpoenue ctebus. JlaboparopHas
pabora «PaccmaTpuBaHme
13 MHUKPOCKOIIHUUECKOTO CTPOEHUS BETKHU 0.5 Bubmuorexa IOK
p p ' https://m.eds00.ru/863d28ca
nepeBa (Ha TOTOBOM
MUKpOTpernapare)»
14 Bueminee u BHyTpeHHEE CTPOCHUE 0.5 bubnunoreka LIOK



https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
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mucta. JlaboparopHnas pabora
«O3HaKOMJICHHE C BHEITHUM
CTPOCHHEM JIUCTHEB U
JIMCTOPACIIONIOKEHHEM (Ha
KOMHATHBIX PACTCHHSIX )».

Bunon3meneHus mooeros.
JlabGopaTopHas pabota

https://m.edsoo.ru/863d1e98

bubnunorexa LIOK

15 0.5
«HccnenoBanue CTpOCHUS https://m.edsoo.ru/863d2c08
KOPHEBUINA, KITyOHs, JTyKOBULIBD)
CrpoeHue u pazHooOpa3ue LIBETKOB.
16 Hago aTo Hfl)ﬂ a60TI2)1 «I/13II eHHe 0.5 bubmorexa LIOK
paTopHazt p i ' https://m.eds00.ru/863d3842
CTPOEHUS IIBETKOB)»
Cougerusi. JJabopatopnas padora
17 «OI:HaKOMJIeHI/IeIl aEJII/I‘-IIfLIMI/I 0.5 bubmmorexa LIOK
°P ' https://m.eds00.ru/863d3842
TUTIAMH COIIBETHII»
bubnmorexa LIOK
18 Hrtozet https://m.edsoo.ru/863d3b4e
19 PacnipocTpanenue miog0B 1 CeMsH B bubmuoreka [IOK
IIPUPOJE https://m.eds00.ru/863d3b4e
. bubnuoreka [{OK
20 Obwmen BetiecTs y pactennii https://m.eds00.ru/863d2550
21 MuHepanbHOE MUTaHUE PACTEHUM. bubnuorexa [IOK
Y no6penus https://m.eds00.ru/863d1b00
®orocunres. [Ipaktuueckas padbora
«Habmonenue npoiiecca BbIACTICHUS bu6muoreka [JOK
22 0.5
KHMCJIOPOJIa HA CBETY AKBAPUYMHBIMHU https://m.edso00.ru/863d2028
pacTeHUs MM
23 Poinb dporocunTesa B npupoe u bubnmorera LHOK

https://m.eds00.ru/863d2028
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KH3HHU 4YCJIOBCKaA

Jlpixanue kopHs. JlabopaTopHas

bu6nmorexa [IOK

24 pabora «M3yuenue vaJII/I PBIXJICHHUS 0.5 https://m.eds00.ru/863d21c2
JUISL IBIXaHUSI KOPHEN»
bub6nmoreka [IOK
25 Jluct u crebens Kak OpraHbl JbIXaHUS https://m.eds00.ru/863d2320
Tpancnopt BeliecTB B paCTCHUH.
26 [IpakTrueckas padota «BoIisiBIcHNE 05 bubnnoreka [JOK
IIEPEABUKEHUS BOJbI U MUHEPAJIbHBIX https://m.eds00.ru/863d2c08
BEIIECTB T10 IPEBECUHE)
27 Brigenenue y pacrenuit. Jluctomnan
IIpopacranue cemsH. [IpakTudeckas
pabora «OnpenerneHne BCX0KECTH
28 CEMSIH KYJbTYpPHBIX PACTEHUH U I1OCEB 0.5 bromiorexa LIOK
. https://m.edsoo.ru/863d3cca
UX B IpyHT». «OnpeeneHue ycaoBui
MIPOPACTAHUS CEMSH»
Pocr u pasButHe pactenusl.
[IpakTuueckas padbora «Habmonenue
3a pOCTOM U Pa3BUTHEM I[BETKOBOIO bubmmnoreka HOK
29 0.5
pacTeHHsi B KOMHATHBIX YCIOBHSX (HA https://m.edso0o.ru/863d2fb4
npuMepe (Hacoau WK MOCEBHOTO
ropoxa)»
30 Pa3smMHOkeHME pacTeHni U ero
3Ha4YeHUE
31 Oneinenune. /BoitHOE bubmuoreka [{OK
OIUTOZIOTBOPEHUE https://m.eds00.ru/863d3842
32 OO0pa3oBaHue TIOI0B U CEMSH buGnnorexa [JOK

https://m.edso0.ru/863d39c8
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33

34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

BereraruBHoe pa3MHOKEHHE
pactenuid. [IpakTuueckas pabora
«OBnazenue npuémMamu
BEreTaTUBHOI'O Pa3MHOKEHUS
pacTeHuil (YepeHKoBaHHUE TTOOETOB,
YEPEHKOBAHUE JIUCTHEB U APYTUE) HA
MpUMepe KOMHATHBIX PacTeHUI
(TpameckaHIus, CEHIOUsA, OCTOHUS,
CaHCEBbEpa U APYTHE PACTCHUS )»

PesepBHblitl ypok. O60611eHNE
3HaHUM O CTPOCHUU U
KHU3HECITCILHOCTH PACTUTEIHHOTO
opranm3ma

34 0

0.5

bu6nmorexa [IOK
https://m.edsoo.ru/863d34d2

7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTtpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHBIE
Jara uudgposbie
u3yueHusi oOpa3oBaTe/bHbIE

pecypchl

L[I/ITOJ'IOF WA — HayKa O KJICTKE

Bupyconorus — Hayka o Bupycax

CoBpemeHHast ki1accuuKalus OpraHu3MoB,
OCHOBHbI€ PUHIIUIIBI

Mertoanl HAay4YHOI'O ITIO3HAHUS B Ounoyoruu

Mukpockomnus onTuyecKas, 3eKTPOHHAs.



https://m.edsoo.ru/863d34d2

JlaboparopHas pabota. «IIpaBuna TeXHUKH
0€30MacHOCTH NP MPOBEICHUH
J1a00PaTOPHBIX M MPAKTHYECKUX PaboT.
OCHOBBI MUKPOCKOITHH: IPUTOTOBJICHHE
BPEMEHHBIX MPErapaToB 1 paboTa ¢
MHKpOcKorioM. OpopMIIeHUE Pe3ylIbTaTOB
paboThI ¢ MUKPOCKOTIOM»

MuKpoOHoIOrusi — Hayka o
MHKpoopranusmax. [IpokaproTnueckas
wietka. [Ipaktiuueckas padora «3yueHue
Mopdororuu 6akTepuii Ha
MHKPOCKOIIMYECKUX Tperaparax

MHoroob6pa3ue 6akTepuit

10

11

KuznenesrenbHOCTh OakTepuUil

Oco0eHHOCTH OpraHu3aIlK apxei.
[TpakTuyeckas pabora «M3yueHne MeTo10B
NEe3UH(EKINN U CTEPUITU3ALIN»

OCHOBHBIE IPU3HAKU OJTHOKJIETOYHBIX
sykapuot. JlabopaTopHas padora
«V3y4yeHne oHOKIETOUHBIX OPraHU3MOB
0]l MUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCUPOBAHHBIX MUKpPOTpEnapaTax»

CTpOCHI/IC, JABWKCHUEC, IIMTAHUC,
Pa3MHOKCHHUC aBTOTpO(I)HBIX n
T eTepOTpO(I)HBIX OOHOKJICTOYHBIX 3YKApHUOT

12

3Ha4YeHHE OJHOKJIETOYHBIX YKapHOT B
MIPUPOJIE U )KU3HU YEIIOBEKA

13

3a0o0JieBaHusl, BLI3EIBAEMBIC




OJIHOKJICTOYHBIMHU DYKAPUOTAMH, U UX
poQUIaKTHKA

14

15

borannka — Hayka 0 pacTeHHSIX

PacturennHas kiietka. PacturenbpHbie
TkaHu. JJaboparopHas padota «M3ydeHue
CTPOCHHUSI paCTUTEIBHBIX KJIIETOK Ha
TOTOBBIX M BPEMEHHBIX MUKPOIIPEapaTax.
JlaGopaTtopHast pabora «3yuenue
0COOEHHOCTEH CTPOEHUS TKaHEN pacTeHUui
HA TOTOBBIX U BPEMCHHBIX
MUKpOIIpEnapaTax»

16

17

PacTurenbHbIi OpraHu3M Kak eMHOe
nenoe. Ilpakruueckas padora «3yuenue
CTPOEHHS OPTaHOB PACTEHUI HA HKUBBIX
o0BeKTax U repoapHbIX oOpa3nax»

Anwronorus — HayKa 0 BOOOPOCIIAX

18

Kpacusie Bogopocnu. [Ipaktrueckas padbora
«M3yyeHne ocoOEHHOCTEN CTPOCHUS U
YKU3HEHHBIX IIUKJIOB KPACHBIX BOJIOPOCIIEH
Ha )KUBOM U repOapHOM MaTepHase»

19

3enensie Bogopocnu. [IpakTuueckas padbota
«I/I3yquI/Ie CTPOCHUSA U )KU3HCHHBIX UKJIOB
3eJIEHBIX BOJIOPOCIIEH Ha )KUBOM U
repOapHOM MaTepuaie»

20
21

XapoBbi€ BOJIOPOCITH

bypsie Bogopocian

22

MoxoBuanbie i Mxu. [IpakTrueckas
pabora «/3yueHne ocoOOEHHOCTEH CTPOEHUS




KYKYIIKHHA JIbHA U charHyma (Ha )KUBBIX U
repOapHbIX 0OBEKTaX)»

23

[InaynoBuansie (tuiaynsl). [IpakTudeckas
pabota «M3yueHne 0ocoOOEHHOCTEH CTPOCHUS
rtayHa OyJIaBOBUIHOTO (HA JKUBBIX U
repOapHBIX 00BEKTaX)»

24

XomeBuHble. [IpakTudeckas padbora
«M3yueHnune ocoOEHHOCTEN CTPOEHUS XBOLIa
MI0JIEBOT'O U MMAIIOPOTHUKA IIUTOBHUKA
MY’KCKOT'O (Ha KUBBIX U repOapHbIX
0o0BeKTax)»

25

26

27

28

29

[TanopoTtauku. [IpakTuyeckas padora
«M3yuenne ocoOEHHOCTEN CTPOEHUS
[ANOPOTHHKA IIUTOBHHUKA MYKCKOTO (Ha
JKUBBIX U TepOAPHBIX 0OBEKTAX)»

["'onocemenHble. BO3HUKHOBEHUE CEMEHH.
OO011e MpU3HAKK CEMEHHBIX PACTCHUN
[IpakTuueckas pabora «M3yueHue
0COOEHHOCTEH BHEIIHEr0 XBOU, IIUIIEK U
CEMSIH XBOMHBIX»

MHoroo0pasue roJoceMeHHBIX.
[TpaxkTuueckas padota «3yuenue
0COOEHHOCTEH BHEIIHErO CTPOEHUS TOOET0B
XBOMHBIX (€]1b, COCHA, JIMCTBEHHUIIA)»
OO01ast XapakTepUCTHKA IIBETKOBBIX
(ITokpBITOCEMEHHBIX )

[[BeTOK Kak OpraH MOJIOBOTO Pa3MHOXKEHHS

Y HOKPBITOCEMEHHBIX PACTEHUM.
[IpakTuueckas padora «3y4yenue




Mophosioruu 1BeTka (Ha )KUBBIX U
(UKCUPOBAaHHBIX 00BEKTAX). M3yueHne
pa3sHooOpa3usl COIBETUI

30

31

32

JKM3HEHHBIN TUKII LIBETKOBBIX

CTpoeHue ceMsH IIBETKOBBIX PACTCHUM.
[TpakTuueckas pabota «3ydeHue cTpoeHust
CEMSIH MNOKPBITOCEMEHHBIX PACTEHUI»

[Tnoast. [paktuueckas padota «3ydenue
CTPOEHHUSI IUIOAO0B U COILIOIUIN»

33

34

35

36

37

NunuBuayansHOE pa3BUTHE PACTCHUN
[TokpbITOCEMEHHBIX (OHTOTEHE3)

[ToGer. [IpakTuueckas padora «13yueHue
MopdoJtorun modera Ha KUBBIX 00BEKTAX
WM Ha TepOapHBIX o0pas3nax»

[Touka. [IpakTnueckas padora «M3yueHue
CTPOEHHUS BET€TATUBHBIX, TCHEPATUBHBIX U
CMellIaHHbIX Nouyek. Pa3HooOpasue mouek y
JIPEBECHBIX PACTCHUIN»

Mopdomnorus crebmns. [Ipaktuueckas
pabota «/3ydyeHue nonepevyHoro crnuia
CTBOJIa PACTEHUM W aHAJIN3 BIUSHUS
DKOJIOTMUECKUX YCIIOBUI Ha pa3BUTHE
pacTeHun»

Amnaromus crebns. [Ipaktuueckas pabora
«M3yyeHne ocoOeHHOCTE aHATOMHYECKOTO
CTpOEHUs cTe0JIs ABYAOIBHBIX U
OJTHOJIOJIbHBIX TPABSHUCTBIX PACTECHHIH,
cTeOJIs JPEBECHBIX PaCTEHUII»




Oyukun credis. JlabopaTopHas padora

38 «/3y4eHne TpaHCIIOpTa BEIIECTB B CTEOJIE.
N3yuenne meramopdo30B moderar
Mopdonorus nucra. [Ipaktuaeckas padota

39 «M3ydyenne Mopdosioruu IMcTa Ha JKUBBIX
00BEeKTax WM repOapHbIX 0Opa3ax»
Amnaromus nucra. [Ipaktiuueckas padbora

40 «HccnenoBanne aHaTOMUU JIUCTA C
MIOMOIIIBIO0 CBETOBOTO MUKPOCKOTIa»

41 OYHKINH TUCTA

42 ®dotocunte3. 3HaueHue (POTOCHUHTE3A

43 Jlucronaj, ero NpUYKUHbIL, MEXaHU3M U
3Ha4YEeHUE B J)KU3HU PACTECHUS
Mopdonorus xopus. [IpakTuueckas pabora

44 «M3yyenne Mopdonorun KOpHs Ha KHUBBIX
00BEeKTaxX MM repOapHbIX 0Opa3ax»
Amnaromust kopHs. [IpakTuueckas pabora

45 «M3yueHne aHaTOMUYECKOTO CTPOEHUS
KOpHS Ha TOTOBBIX MUKpOIIpEnapaTax»
Oynakuuu kopHs. JlabopatopHas pabora

46 «M3y4yeHne cTpoeHusi KOPHEBBIX BOJIOCKOB C
MIOMOIIIBIO0 CBETOBOTO MUKPOCKOTIA

47 MuHepanpHOE TUTaHUE PACTEHUM
Heixanne kopHs. JlabopaTopHas pabota

48 «HccnenoBanue BIUSHUS BO3yXa Ha
pa3BUTHE KOpHEI»

49 BunonsmeHnenuns KOpHeH U UX

¢dbynakuun.JIaboparopnas padora «M3yuenue




MeTaMOp(030B KOPHS»

50

51

BereratnBHO€ pa3MHOKEHUE IBETKOBBIX
pacTeHUM U €ro 3HAYCHHUE B €CTECTBEHHbBIX
YCJIOBHUSX U B CEIBCKOXO35IMCTBEHHON
MPAaKTUKE

KnonupoBanue pacteHuii.
MUKpOKIIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. Kilerounast MH)KeHepus Kak
COBPEMEHHAs TEXHOJIOTHsl Pa3MHOKEHHUS
pactenmii. [IpakTudeckast pabota «MeTo bl
MHUKPOKJIOHAJIbHOTO Pa3MHOKECHUS
pacTeHui»

52

53

[ToyBa. XapakTepuCTHKa ITOYBBI.
Pa3nooOpa3zue mous

[Touna. ITnogopoane nouBsl. Y 100peHust

54

55

56

Knaccudukanus [{BeTkoBbIx. J[By10/IbHBIE.
CewmetictBo Kpecronsernsix. [Ipaktuueckas
pabota «OnpeeneHue npeacTaBuTenei
cemeiictBa KpecTonBeTHbIX €
VICIIOJIb30BAHUEM OIIPENEIUTENEH pacTEHUI
WIH ONPEJEIIUTENBHBIX KAPTOUEK)

CewmeiictBa Po3onsernnie u I1aciieHoBEIE.
[Ipaktuueckas paborta «OmnpenencHue
MIPEACTABUTENEN CEMEWCTB C
HCIIOJIb30BAaHUEM ONPeIeTUTENeH pacTeHu
WJIU OTIPEIEIUTENbHBIX KapTOUYEK)
CewmerictBa CI105)KHOLIBETHEBIE U

MortsuibkoBbie. [IpakTrueckas pabota
«OnpeneneHue NpeacTaBUTENEH CEMENCTB C




UCIIOJIb30BAaHUEM ONPEACIUTEICH PaCTEHUN
WIN OIIPENIEJIUTENIbHBIX KapTOUYEK»

OpnnHopnonbHble pactenus. CemelicTBa
Amapuincossle 1 3naku. [Ipaktudeckas
pabora «OnpezaeneHue npeacTaBuTenei

> CEMEHCTB C UCIIO0JIb30BAHUEM 1
onpeAeuTeNeH pacCTeHU WIH
OTIpEeCTUTENbHBIX KAPTOUCK)
Cewmetlicta Jluneitnsie u OpxXuaHble.
58 «OnpesneneHue nNpeacTaBUTeNE CEMENCTB ¢ 1
UCTIOJIB30BaHUEM OTPEACTUTENICH PaCTeHHIA
WIH ONPEJCIIUTENbHBIX KAPTOUCK»
59 Pacrenus u cpena oduranus 1
60 DKOJIOTMYECKUE TPYIIbl PpACTEHUMN 1
61 Pacturensnoe cooOriecTBo (puTorieHos) 1
62 PactutenbHbie cooOIiecTBa J1€COB 1
63 PacTurenpHbIE cOOOIIECTBA JTYTOB, MOJIEH U 1
MyCTHIHB
64 PacturensHble coobmiecTBa 6010T U 1
TYHJIPBI
65 CMeHa pacTUTENIBHBIX COOOIIECTB
66 Pa3Butne pactutenbHOTO MUpa
KynbpTypHBIE pacTeHus 1 UX
67 npoucxoxaenue. [Ipaktuueckas pabora 1
«M3ydyeHue ceabCKOX03s1iCTBEHHBIX
pacTeHHil CBOero peruoHa
68 [TocnencTBus 1esSTENLHOCTH YEJIOBEKA B 1

skocucteMax. OxpaHa pacCTUTEILHOTO MUpa




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

28



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






