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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OMOJOTMM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a taxxe (enepanbHoil pabodeit mporpaMMbl BOCITUTAHUA.

[Iporpamma 1o Ouosioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3alUI0 M3Y4YeHUsT OMOJIOTHU Ha
JesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOry YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpenMera B peanusarnuu tpedoBanuiit ®I'OC OO0 k miaHUPyEeMBbIM
JUYHOCTHBIM M METaNpeAMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKKe pean3aius
MEXIPEIMETHBIX CBS3€l €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporpamme mo OWONIOTHM ONPEACNAIOTCS OCHOBHBIE IIENTM HW3yYCHUs
OMOJIOTMU Ha YPOBHE OCHOBHOTO OOILIEro 00pa3oBaHus, INIAHUPYEMBIE PE3YJIbTaThI
OCBOGHHUS TPOTpaMMbl 1O  OHOJIOTMHU:  JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMmeTHole. [IpeaMeTHbIe MIIaHUpYEeMble PEe3YJIbTAaThl JAHBI NI KaXKJIOTO rojia
U3y4YeHUs! OMOJIOTUH.

buonorust pazBuBaeT mpenCcTaBICHHUS O MO3HABAEMOCTH XKHBOW MPHUPOIBI U
MeTofax e€ TMO3HaHUs, MO3BOJSIET CHOPMUPOBATH CHUCTEMY HAYyYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4YaTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYaIIHsIX.

buonornyeckas mMoOAroToBKa OOECTIEUMBACT TMOHUMAHHE OO0YYaIOIIUMHUCS
HAyYHBIX TMPUHIUIIOB YEJIOBEYECKOW MAEATETbHOCTH B TPHUPOAE, 3aKIaIbIBacT
OCHOBBI 9KOJIOTHUECKOH KyJIbTYpHhI, 3I0pOBOTO 00pa3a KU3HU.

[enssmMu wu3ydeHuss OMOJIOTUM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
SIBJISTFOTCSI:

dbopMUpoBaHHEe  CHUCTEMBI 3HaHHMM O TpPHU3HAKaX W  TpoIeccax
KU3HECATEIIbHOCTH OMOJIOTHYECKIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIINY;

dbopMupoBaHUE  CUCTEMbl  3HAHUM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3ZHENICATSIIbHOCTH OpraHN3Ma YEJIOBEKa, YCIOBUSX COXPAHEHHS €T0 3/I0POBbS;

dbopMHUpOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAYKH JIs
U3YyYeHUS OMOJIOTUYECKUX CUCTEM, B TOM UMCJIE OpTraHNU3Ma YeJIOBEKa;

dbopMUpOBaHHEe YMEHHUU UCHOIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX
JTOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI TIPOIIECCOB U SIBICHUN KUBOU
MPUPOBI U KUZHEEATETLHOCTH COOCTBEHHOTO OpraHU3Ma;

dbopMupoBaHUEe yMEHUN OOBSCHATH pOJIb OHOJIOTHH B TPAKTUIECKOMN
NeATEIbHOCTH JII0JIeH, 3HaUYeHuEe OMOJIOTUYECKOro pa3Hoo0pasusl IJisi COXpaHEHUs
ounocdepsl, MOCIEACTBUS ACITEIBHOCTH YEJIOBEKA B IPUPOJIE;



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IENAX  COXPAaHCHHUS
COOCTBEHHOTO 37J0POBbSI M1 OXPaHbI OKPYKAIOIIEH CPEIbI.

JlocTikeHne 1eNeid mporpaMMbl M0 OMOJIOTHH 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;

OCBOCHHE MPUEMOB PabOTHI C OMOJOTMYECKONH MH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIKCHUSX B 00JIACTH OMOJIOTHH, €€ aHadu3 U KPUTHUYECKOE
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH M SKOJOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXpaHEHUIO COOCTBEHHOTO 37I0POBbsSl U OXPaHbl OKPYKAIOLIEH CPEIbI.

OO611ee 4KClIo YacoB, OTBEJICHHBIX JJI M3YYEHUs] OUOJIOTUM, COCTABIISET 238
yacoB: B 5 knacce — 34 ydaca (1 yac B Hezento), B 6 ---kinacce — 50 vacos(1,5 yac B
HeJeno), B 7 kiacce — 84 vaca (2,5 yac B Henento), B 8 kinacce — 68 yacoB (2 yaca
B HEJEN0), B 9 Kkitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme MO OHOJIOTMM TMEPEUCHb J1a0OpPATOPHBIX H
MPAKTUYECKUX pPabOT SBISETCS PEKOMEHJATEIbHBIM, YYUTENb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
O0COOCGHHOCTEH  OOydYarommxcs, CHHUCKa  OKCICPUMEHTAIbHBIX  3aJIaHHH,
npejiaraéMbIX B paMKax OCHOBHOTO TOCYJIApCTBEHHOTO K3aMEHa 10 OMOJIOTHH.

B 8-om Knacce um3lyyaeTca Kypc «HenoBeK M ero 340poBbe», Tak Kak B 7 Knacce «KMBOTHbIe» U3yYanuCb
2.5 4yacoB B Hegento.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOW NpPUPOIE

[lonsitue o xu3Hu. [Ipu3HAKM KHUBOro (KJIETOYHOE CTPOEHUE, NUTAHUE,
JbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OOBEKTbl KUBOH M HEKUBOU
MIPUPOJIbI, X CpaBHEHUE. JKHUBasi U HEKUBAs IPUPOJIA — EIUHOE LIETIOE.

buonorus — cucrema Hayk 0 ®uBOH npupoje. OCHOBHBIE pa3/iesibl OMOJIOTHH
(6oTaHuka, 300JI0THSI, KOJOTHUSA, IIUTOJOTHSA, aHATOMHUS, (PU3MOJIOTHS U ApPyrHe
pazaensl). [Ipodeccun, cBs3aHHBIE ¢ OHOJOTHEH: Bpau, BETEpHHAP, ICHXOJIOT,
arpoHOM, >KMBOTHOBOJ U Apyrue (4—5 mpodeccuii). CBsizb OMOJIOTUU C APYTUMHU
HayKamH (MaTemaTuka, reorpadus u npyrue Hayku). Ponb Guosoruu B no3HaHUU
OKPY’aIOILIEro MUpa U NPAKTUYECKOMN NEATEIbHOCTH COBPEMEHHOIO YEJIOBEKA.

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

buonornyeckue TepMHUHBI, TOHITHS, CUMBOJbI. VICTOUHHKN OMOJIOTHYECKUX
3HaHui. Ilouck wuHpoOpMaUUM C UCHOJB30BAHUEM PA3IUYHBIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAs IUTEpaTypa, CIPaBOYHUKH, IHTEpHET).

2. Metoabl M3y4eHUsi ;KMBOI NPUPOABI

HayuHble MEeTONIbl M3y4Y€HUs UBOW MPUPOBI: HAOIIOJECHUE, IKCIIEPUMEHT,
onucaHue, u3MepeHue, kiaaccudukanus. [IpaBuna paboThl ¢ yBETUUYUTEIHHBIMU
nmpudbopamu.

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

Jlabopamopnsie u npakmuyuecxkue padoomol

N3ydyenue nabopaTOpHOro OOOpYIOBaHUS: TEPMOMETPBI, BECHI, YAallKU
[Tetpu, mpoOupku, mMeH3ypku. [IpaBuna paboTel ¢ 000pPYI0BaHHEM B HIKOJILHOM
KaOuHere.

O3HaKOMJIEHHE C YCTPONCTBOM JyIbl, CBETOBOI'O MHKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HaKOMJIEHHE C PAaCTUTEIbHBIMU U )KUBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HatypanbHble Tpenaparbl), HHQY30pun Tydeabku ¢ TUIpPbl  (TOTOBBIE
MUKpOIpenapaThl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnaneHue MeTOJaMU M3y4YeHHUS JKUBOM NpHUPOIbI — HAONIIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3Mbl — TeJ1a )KUBOM NPUPOBI

[Tonsitue 00 opranusme. [osiaepHbie u sipepHble opranu3Mbl. Kierka u eé
oTkpbiTHe. KileTouHOe cTpoeHue opraHu3MoB. LlUuTonorus — Hayka O KJETKE.



Kierka — HauMeHbIIasi €IUHUIIA CTPOEHUS M KU3HEAEATEIbHOCTU OpPraHU3MOB.
VY CTpOKCTBO YBETMYUTENBHBIX TPUOOPOB: JTyNbl U MUKpOCcKona. CTpOEHHUE KIETKU
II0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0YKa, LIUTOIIa3Ma, Spo.

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

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOCHHUSI M TMPOIECCOB
KU3HEICATCIILHOCTH Y PACTEHUH, )KUBOTHBIX, OaKTepuii U TpUOOB.

CBoiiCTBa OpraHU3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pPa3MHOXKEHHUE, PA3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
€AUHOE LETIOE.

Pa3nooOpa3ue opraHu3mMoB U uX Kiaccudukanus (TaKCOHbI B OWOJIOTHU:
LApCTBa, TUMBI (OTAEIbI), KJIACChl, OTPANbI (MOPSAIKU), CEMENUCTBA, POJbI, BUIBL.
baktepun u Bupychbl Kak (OpMBbI >KM3HH. 3HauyeHUE OakTEepuil U BUPYCOB B
MIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

W3yyeHue KJIETOK KOXKMIIbI YEIIyH JIyKa MOJ JYNOM M MHKPOCKONOM (Ha
IIPUMEPE CAMOCTOSITENIBHO MPUTOTOBIEHHOTO MUKPOIIpENapaTa).

O3HakOMJIEHHE C MPUHIIMIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6mronenue 3a motpeGieHrneM BOIbI PACTCHUEM.

4. OpraHu3sMsl 1 cpeaa 00MTaHUA

[lonatue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, IMOYBEHHas,
BHYTPHOpPTaHU3MEHHas cpeapl oburtanus. [IpeacraButenu cpen  oOUTaHUS.
OcobenHoctu cpen oOutanust opranu3moB. [IpucnocobneHuss OpraHu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomoi.

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

IKCKypcuu uiu 8U0e0IKCKypcuu.

PacTuTenbHBIN ¥ )KUBOTHBIN MUP POJTHOTO Kpasi (KpacBeICHHE).

5. Ilpupoanblie coodIIECTBA

[lonatue o mnpupogHoM cooOiiecTBe. B3auMOCBS3M OpraHu3sMoOB B
npUposHbIX cooOmiecTBax. [lumieBsie cBsi3u B cooOmiecTBax. [luieBbie 3BeHbs,
nenu u ceru mnuTaHusa. [lpouwsBoauwTenu, mMOTpPeOUTENTH W Pa3pyMIUTETU
OpraHUYeCKUX BEIIECTB B MPHUPOJHBIX coobmecTBax. I[IpuMepbl NPUPOAHBIX
coo0111eCcTB (Jiec, Py, 03€po U APYyTrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, MX OTIMYUTEIBHBIE MTPU3HAKK OT TMPUPOIHBIX
coobmectB. [lpuumHBI HEYCTOMYMBOCTH WMCKYCCTBEHHBIX Co00miecTB. Ponb
MCKYCCTBEHHBIX COOOILIECTB B )KM3HU YEJIOBEKA.



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

Jlabopamopnsle u npakmuyeckue paoomeul.

M3yyeHne 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 MPUPOJIHBIX COOOIIECTB.

6. KuBasi npupoaa v 4eJ0BeK

W3meHeHuss B MpUPOJE B CBSI3U C Pa3BUTHEM CEJILCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTU HaceJeHUs. BiusiHue dyenoBeka Ha JKHUBYIO
OpUPOSLy B XOJ€ UCTOpHUH. [ 0babHbIE 3KOJOTHYECKHe MpoOaeMbl. 3arpsi3HEHUE
BO3/yLIHOW U BOJHOW 000J04YeK 3eMiH, OTepH MOUB, UX NpenoTBpauieHue. [lytu
COXpaHeHUs1  OHMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3armoBeIHUKH, 3aKa3HUKHW, HAIIMOHAJIbHBIC MapKHU, MaMSATHUKHU NIpupobl). KpacHas
kaura Poccutickoit ®enepannu. OCo3HaHMUE )KU3HUA KaK BEJIUKOW LIEHHOCTH.

Ilpakmuueckue padbomul.

[TpoBenenune akuuu 1no yoopke mycopa B OJmkaiiiieM Jiecy, mapke, CKBepe
WJIU Ha TPUIITKOJIBLHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

boranunka — Hayka o pactenusix. Pazgenbr 6oTtaHuku. CBs3b OOTAaHHMKHU C
JIPYTUMU HayKaMu U TeXHUKOM. OO1re MpU3HaKu pacTeHUN.

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

PacturensHas knertka. M3ydeHue pacTUTENBHOM KIETKHA IIOJ CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHasi  000JiouKa, SApo,  IUTOomjasma  (TUIACTUIBI,
MUTOXOHJPHUH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PACTUTENBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOEHHE OpPraHOB PACTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuyeckue padomoi.

N3ydeHne MUKPOCKOIIMYECKOTIO CTPOEHUS JIMCTA BOJHOIO PACTEHMS DIIOJEH.

N3yuenue CTpOCHUA PaCTUTENBHBIX TKaHEu (ucnoJIb30BaHKE
MUKpOIIPENapaToB).

W3yyeHue BHEIIHErO0 CTPOCHHS TPaBSHUCTOrO I[BETKOBOIO pacTeHus (Ha
’KUBBIX WA TepOapHbIX IK3EMIUISIpaX PaCTEHUM): MACTYIIbsl CyMKa, pelibKa JuKas,
JIOTHUK €KUM U APYTUE PACTEHUS.



OOHapyXeHUuE HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKCKypcuu unu 6u0eoIKCKypCuu.

O3HaKOMIIEHHE B PUPOJIE C IBETKOBBIMU PACTEHUSIMHU.

2. CrpoeHue 1 MHOTro0o0pa3ue MOKPbITOCEMEHHbIX PACTEeHHI

Crpoenue cemsiH. COCTaB U CTPOCHUE CEMSIH.

Buapl KOpHEN U TUIIBI KOPHEBBIX cUcTeM. Buaonsmenenus kopuen. Kopens —
OpraH IOYBEHHOrO0 (MUHEpAJIbHOro) NHUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BHeliHee U BHYTpeHHEE CTpOEHUE KOpHS B CBA3U ¢ ero ¢yHkuusmu. Kopuepoit
yexJIMK. 30HbI KOpHA. KopHeBbie Bonocku. Poct kopHs. llormomienue xopHsSMu
BOJIbl 1 MUHEPAIbHBIX BEIIECTB, HEOOXOJUMBIX PACTEHHUIO (KOPHEBOE JaBIICHUE,
ocMmoc). BunonsmeHenne KOpHeu.

[lIober. PasButue mnoGera u3 mnouku. CtpoeHue crebns. Boemnee wu
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.

Crpoenne um pasnHooOpaszue 1BeTKOB. CormBerus. Ilnoapl. Tumsl 1miomaoB.
PacnpocTpaHeHue Mao/10B U CEMSIH B IPUPO/IE.

Jlabopamopnvie u npakmuueckue padbomal.

N3yueHne CTpOEHUs] KOPHEBBIX CHUCTEM (CTEpKHEBOM M MOYKOBATOW) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHHI.

N3yuyeHnne Mukponpenapara KJIeToK KOpHs.

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

N3ydyeHne cTpoeHUs BEreTaTUBHBIX W TEHEPAaTUBHBIX MOYEK (Ha Mpumepe
CUPEHHM, TONOJIA U APYTHX PACTEHUN ).

W3yyeHne  MHKpPOCKONMHMYECKOTO  CTPOECHMsSI  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBanne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MUKPOIIPENapare).

HccnenoBanue cTpoeHUsI KOPHEBUILA, KITyOHS, TyKOBHULIBI.

N3yyeHue cTpoeHus BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3yyeHue cTpoeHust CeMsH IBYAOJbHBIX PACTEHUM.

W3y4yeHue CTpoeHus: CEMsH OAHOI0JIbHBIX PACTEHUM.

3. 7Ku3HenesATeJJbHOCTh PACTHUTENbHOI0 OpPraHu3mMa

OO0MeH BellecTB y pacTeHUi



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

IIuTanue pacreHus.

[TornouieHre KOpHSAMHU BOJbI U MMHEPAIbHBIX BELIECTB, HEOOXOIWMBIX
pactennio (KopHeBoe JaBieHue, ocmoc). [louBa, e€ miogopoaue. 3HayeHUE
00paOOTKM TMOuYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
IIPOPOCTKOB, MOJIMBA JUIsl )KU3HU KYJIBTYPHBIX pacTeHHi. [ uaponoHuka.

®dotocunTes. JIUcT — opral BO31yIIHOTO NMUTaHUS. 3HaUeHUuE (POTOCUHTE3A B
IIPUPOJE U B )KU3HU YEJIOBEKA.

JIbIXaHWe pacTeHusl.

Jlpixanue kopHs. PbIxiieHHE TOYBBI I YIJIYYIIEHHS JbIXaHUS KOpHEH.
YcnoBus, NPEmSTCTBYIOIIME JBIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHus
(ycteuunblil anmapar). Iloctymienune B auct atMochepHoro Bosayxa. 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.

CBsi3b KJIETOYHOTO CTpOEHHUs CcTeOsss ¢ ero QyHkiusmu. Poct crebns B
ey,  KrnetouHoe cTpoeHue CTeOJisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
POBOJSALIME MyYKH, OCHOBHAas TKaHb (mapenxuma). Knerounoe ctpoeHue creds
JIPEBECHOT0 pacTeHus: kKopa (mpoOka, jy0), kamOuii, IpeBeCHHA M CEpJIlCBUHA.
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 YCIIOBHM HAa UCIIAPEHHE BOABL. TpaHcnopt
OpPraHUYECKUX BEILIECTB B PACTEHUHU (CUTOBHUJIHBIE TPYOKHU J1yOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue W 3amacaHue BELIECTB B pacTeHHUH. BrpiaeneHue y
pacrenuu. Jlucromnan,.

PocT u pazBuTHE pacTreHus.

IIpopacTtanue cemsH. YcnoBus IpopactaHusi ceMsH. [loarotoBka cemsiH K
noceBy. PazBurre npopocTKoB.

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

PasMHoOXeHue pacteHnii u ero 3HaueHue. CeMeHHoe (FeHepaTUBHOE)
pa3MHOXkeHue pacteHud. L[Berkm u congerusa. OmnbuieHue. llepexpécTHoe



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOJOW) © caMmoomnbuieHHE. J[BolHOe
omiogoTBopeHue. HacnenoBanue npu3aHakoB 000OMX PacTEHUHM.

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.

BrisiBiieHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB M0 APEBECUHE.

HaOmronenue mnporecca BBIJCICHUS KUCIOPOJa HAa CBETY aKBapUyMHBIMHU
PaCTEHUSIMU.

N3ydeHne ponu peIXJIEHUS ISl JbIXaHUS KOPHEN.

OBnageHne  npuéMamMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0OETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTHE€) Ha MpUMeEpe
KOMHATHBIX pacTeHUH (TpaJeCKaHIIUs, CEHIOJuUs, OCTOHUs, CAaHCEBbEPA U JAPYTHUE
pacTeHus).

OnpeneneHue BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHUN U IMOCEB UX B TPYHT.

HaOnronenue 3a pocToM U pa3BUTHEM ILIBETKOBOTO PACTEHUS B KOMHATHBIX
yCioBUsX (Ha mpuMepe (acoau Ui MOCEBHOTO ropoxa).

Onpenenenue ycioBUil TPOPACTAHUS CEMSH.

7 KIIACC

1. CucreMaTH4YecKue rpynnbl pACTeHUH

Knaccuduxkanus pacrennii. Bun kak oCHOBHasi cucteMaTrueckasi KaTeropusi.
Cucrema pacturesnbHOro Mupa. Husmime, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pacteHusi. OCHOBHbIE TAKCOHBI (KAaTErOpUU) CUCTEMATHUKH pacTeHWil (LapcTBo,
OTJIeN, KJacc, MOPsIIOK, CEMEICTBO, poA, BUa). McTopus pa3BUTHS CUCTEMAaTHKH,
OMMCaHNEe BUOB, OTKPHITHE HOBBIX BUJIOB. POJb ccTEeMaTHKK B OMOJIOTHH.

Huszmme pacrenus. Bomopocmu. OOmas XapakTepuCTHKa BOJOPOCICH.
OOHOKJIETOYHBIE W MHOTOKJIETOYHbIE 3€l€Hble  Bojgopociu. CTpoeHue H
JKU3HEIEIATEIIBHOCTh 3€JIEHBIX BOJIOPOCIE. Pa3zMHOXKEHHE 3E€IEHBIX BOAOPOCIEN
(6becosioe u mosioBoe). bypele W KpacHble BOJOPOCTH, HUX CTPOCHHE W
KU3HEIEATEIIbHOCTh. 3HAaYEHUE BOJOPOCIIEH B TPUPOE U )KU3HU YEIIOBEKA.

Bricine criopoBbie pacteHusi. MoxoBumaabie (Mxu). O01ias XxapakTepucTUKa
Mx0B. CTpoeHHWE ¢ JKHU3HEACITCIBHOCTh 3€NEHBIX U C(arHoBBIX MXOB.
[IpucnocoOneHHOCTh MXOB K JKU3HM HAa CHUJIBHO YBIQXHEHHBIX IOYBaX.
Pa3MHOX€eHHE MXOB, IIMKJI Pa3BUTHUSI HAa NPUMEPE 3€JIEHOTO MXa KyKYLIKHH JIEH.



Ponp MxoB B 3a00naunBanuu mouB u TopdoodpazoBanuu. Mcnons3oBanue Topda
U TIPOJIYKTOB €T0 MepepadOTKH B XO3IHCTBEHHOU JESTEIbHOCTH YEJIOBEKA.

[InaynoBuaubie (Ilnaynsi). XBomeBuanbie (XBoiu), [lanmopoTHUKOBUAHBIC
(ITanopoTHUKY). Ob6mias XapaKTEepUCTHKA. VYcnoxHeHue CTPOCHHUS
NaroOpOTHUKOOOPA3HBIX pPACTEHUM MO CpaBHEHUI0O ¢ Mxamu. OcoOeHHOCTH
CTPOCHMS M  KU3HEACATEIBHOCTM IUIAYHOB, XBOIIEM W ManOPOTHHUKOB.
PasmHOXKeHHE TanmopoTHUKOOOpa3HbIX. [luka pa3BuTus mnamopoTHuka. Pomb
JPEBHUX TMAMOPOTHUKOOOPA3HBIX B 0OOpa30BaHUMM KaMEHHOTO YIJiA. 3HaueHue
NaroOpOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YETIOBEKA.

Briciime cemeHnHble pacteHus. [onocemenHble. OOmias XapakTEpUCTHKA.
XBOWHBIE pacTeHUs, UX pazHooOpazue. CTpoeHHuE U KU3HEACITEIbHOCTD
XBOWHBIX. Pa3MHOXEHNE XBOMHBIX, [IUKJI PA3BUTUSL HA NIPUMEPE COCHBI. 3HAYEHUE
XBOMHBIX PACTEHHUN B IPUPOJIE U KU3HU YEIIOBEKA.

[ToxpbiTOceMeHHbIe  (LBETKOBbIE) pacTeHus. OOmas XapakTepUCTHKA.
OCoOEHHOCTH CTPOEHUS U KU3HEAESITENbHOCTH MOKPHITOCEMEHHBIX KaK Hanbosee
BBICOKOOPTAHU30BAHHOM TIPyNIbl PAaCTeHUM, MX TOCHOJACTBO Ha 3EMIIE.
Knaccudukanus MNOKPHITOCEMEHHBIX pPACTEHMI: Kiacc JIBymoJbHBIE M Kjacc
Opnononbuble.  Ilpusnakm knaccoB. LMK pa3sBUTHS  MOKPBITOCEMEHHOTO
pacTeHus.

CemeiicTBa TOKPBITOCEMEHHBIX (LIBETKOBBIX) PACTEHHM (M3y4aroTcsl TpH
CEMENCTBA PACTEHU MO BBIOOPY YUUTENS C YUYETOM MECTHBIX YCIOBUM, IPU 3TOM
BO3MOKHO M3y4aTb CEMEWCTBA, HE BOILICIIINE B IEPEUYEHb, €CIU OHU SBIAIOTCSA
Haubosiee pacnpoCTpaHEHHBIMU B JaHHOM pETHMOHE). XapakTepHble NpPU3HAKU
cemeiictB kiacca JIBynonbnbie (KpectomnBernsle, unu Kamnyctheie, Po3onBeTHsIE,
nm Po3oBeie, MoTelibKOBEIC, M boboskie, ITacaénoBrie, Cn0KHOLBETHBIC, WU
ActpoBeie) u kjacca OnHoponbHble (Jluneilnble, 3maku, Win MSTIUKOBBIE).
Mmuoroo0pasue pacrenuit. Jlukopacryriue npeacraBurenu ceMencts. KynbTypHbie
IIPEACTABUTENIN CEMENCTB, UX HUCIIOJIb30BAHUE YETOBEKOM.

Jlabopamopuvie u npakmuueckue padomol.

W3yyeHue CcTpoeHUsI  OJHOKJETOUHBIX  Bojaopociied (Ha  mpumepe
XJIaMUJIOMOHA/bI U XJIOPEJILIIBI).

W3yyeHue cTpoeHUs MHOTOKJIETOYHBIX HUTYATBIX BOJIOPOCIEH (Ha mpumepe
CIIUPOTHPHI U YIOTPUKCA).

N3yyeHue BHEUIHEr0 CTPOCHUSI MXOB (Ha MECTHBIX BUJAX).

N3ydeHne BHEIHETO CTPOCHHS MATOPOTHUKA WJIU XBOIIIA.

M3ydeHne BHEIIHETO CTPOEHUS BETOK, XBOHU, IINIIEK U CEMSAH I'OJIOCEMEHHBIX
pacTeHuil (Ha MpUMepe €JIh, COCHBI WM JINCTBEHHHUIIBI).

M3ydeHne BHEIIHETO CTPOECHMS TOKPBITOCEMEHHBIX PACTEHUM.



N3ydyenne npu3HAKOB  OpeACTaBUTENed  ceMeWcTB:  KpecrouBeTHbie
(Kamyctabie), PozonBernsie (Po3oBeie), MoTbiibkoBbie (boboBbie), [1acnénoBele,
CrnoxuornetHbie (AcTpoBeie), JIvnelinbie, 3naku (MATIHKOBBIC) Ha TepOapHBIX U
HaTypaJbHBIX 00pa3iax.

Onpenenenue BUIOB pacTeHUd (Ha mpuMepe TpEX CEMEHCTB) C
MCITOJIb30BAHUEM ONPEIEIUTENICH PACTEHUI WM ONIPENETUTENBHBIX KAPTOUEK.

2. Pa3BuTHe pacTUTEJBLHOr0 MUpa Ha 3emJie

OBOJIIOLIMOHHOE PAa3BUTHE PACTUTENBHOTO Mupa Ha 3emuie. COXpaHEHHE B
36MHON KOpE€ pPaCTUTEIBHBIX OCTATKOB, MX HW3y4yeHHE. «KHUBBIE HCKOIMAEMbIE»
pacturenbHOro napcersa. JKusHp pactenuil B Boae. [lepBble Ha3eMHbIE PaCTEHUS.
OcBoeHME PACTEHUAMH CYIIM. JTanbl Pa3BUTHUSI HA3€MHBIX PACTCHUN OCHOBHBIX
CUCTEMAaTHUYECKUX TpyIi. Beimepire pacteHusl.

IKCKypcuu uiu 6U0e03IKCKypcuu.

Pa3zBuTune pactutenbHOro Mupa Ha 3emiie (9KCKYpCHUs B MAJIEOHTOIOTUYECKHIA
WIM KpaeBeAUYECKUN My3€eil).

3. PacreHusi B IPUPOJHBIX COO0IIECTBAX

Pacrenus u cpena oburanus. Jxkonorudyeckue (paktopel. PacteHus u yciaoBus
HEXHUBOM MIPUPOJIBI: CBET, TEMIIEpATypa, Biara, armochepHsbIii Bo3ayx. Pactenus u
YCJIOBUSL KUBOW NPHUPOJBI: MPSIMOE€ M KOCBEHHOE BO3JECHCTBHE OpPraHMW3MOB Ha
pactenus. IlpucnocoOGiaeHHOCT, pacTeHuil K cpene oOutanusi. Bzaumocssizu
pacTeHuil Mexay coOOH U C IpyTMMHU OpraHu3MaMHu.

Pacturensubie cooOmecTtBa. BumoBol cocTaB pacTUTENIBHBIX COOOIIECTB,
npeoOiamaoniie B HUX pacTeHus. PacnpeneneHue BHIIOB B PacTUTEIbHBIX
coobmiectBax. Ce30HHbIE HM3MEHEHUS B JKU3HU PACTUTEIBHOIO COOOIIECTBA.
CMmeHa pacTUTENBHBIX COOOIIECTB. PacTUTENBbHOCTh (PAaCTUTENIbHBIA TOKPOB)
MIPUPOJHBIX 30H 3emiu. Pnopa.

4. PacTeHUs M YeI0BeK

KynbTypHble pacTeHUss W UX TpoucxokiaeHue. LleHTpbl MHOTO00pasus u
MPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHuid. 3emienenue. KynbTypHble pacTeHHs
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMI:  OBOLIHBIC, IJIOJIOBO-STOJHBIE,  IOJIEBBIE.
Pacrenus ropona, ocobeHHOCTh ropojackoit ¢iopsl. Ilapku, jgecomapku, CKBEPHI,
O0orannueckue canbl. JlekopaTuBHOE 11BETOBOACTBO. KomHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. [locmencTBus AeSTENBHOCTH YEJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBLHOTO MHUpA. BOCCTaHOBIEHME YHUCICHHOCTH PEIKUX BHUIOB
pacteHuit: ocodo oxpansiembie npupoanbsie Tepputopun (OOIIT). Kpacnas kaura
Poccun. Mepsbl coxpaHeHUsI paCTUTEIBLHOIO MUPA.

IKcKypcuu uau 8U0e0IKCKypcuu.

N3ydeHnne cenbCKOX03AMCTBEHHBIX PACTEHUN PETMOHA.

N3yueHue COpHBIX paCTEHUN PETHOHA.



5. I'pu0sbl. JInmaitnuku. bakrepun

['pubsl. OOmias xapakrtepuctuka. [Insmoynsie TpuObl, HX CTPOCHHE,
NUTaHUEe, POCT, pa3MHOkeHue. CbenoOHbIe H  sAOBUTBIE TpUOBL.  Mepbl
npouiIakTUKA 3a00JIeBaHUM, CBSI3aHHBIX C TpuOaMu. 3HAYCHUE NUIAMOYHBIX
rpu0OB B TPHUPOAHBIX COOOIIECTBAX W JKU3HU 4enoBeka. [IpombinieHHOE
BBIpAILIMBAHUE HIISAMOYHBIX TPUOOB (IIAMIMHBOHBI).

[InecueBbie rpudbl. JlpoxkxkeBble TpUObI. 3HAUCHUE IUJICCHEBBIX U
JIPOXKEBBIX TpUOOB B TOpUPOAE MW HKU3HM 4yesloBeka (muumieBas U
dbapmaneBTUYECKas MPOMBIIIJIEHHOCTh U IPYTHE).

[Tapaszutuueckue rpudbl. PazHooOpasue u 3HaUeHHE apa3uTHYECKUX TpUOOB
(rosoBHs, cIOpbIHBA, puTodTOpa, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHusIMH,
BBI3BIBAEMBIMU MAPA3UTUYECKUMH TPUOAMH.

JInmaliHUKYU — KOMIUIEKCHBIE opranu3Mbl. CTpoeHue nuiaiHukoB. [lutanue,
POCT U pa3MHOXKEHUE JUIIAWHUKOB. 3HAUEHUE JIMIIAHHUKOB B MPUPOJE U KU3HU
YEJIOBEKa.

baktepun — nosiaepHble opraHu3Mbl. OOmias xapakTEpUCTHKa OakTepuil.
baktepuanbHas kieTka. Pasmuokenue Oaktepuid. PacripoctpaHeHue OaxTepuid.
Pa3HooOpasue Oakrtepuil. 3HaueHue OaKTEpUil B MPUPOJHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepun U Mepbl NMPOPUIAKTUKH 3a00JICBAHUM, BBI3BIBAEMBIX
Oaktepusimu. baktepuum Ha cayxOe y uyeroBeka (B CEIBCKOM XO3SICTBE,
MPOMBIIIIEHHOCTH).

Jlabopamopnwie u npakmuueckue pabomol.

N3ydyeHue CTpoeHUs OJHOKJIETOUHBIX (MYKOpP) W  MHOTI'OKJIETOUHBIX
(MeHUITNILT) TUIECHEBBIX TPUOOB.

W3yyeHue cTpoeHus IUIOAOBBIX TeJ NUISMOYHBIX TpHOOB (WM H3y4YEHHE
HUIANIOYHBIX TPUOOB HA MYJISIKAX).

N3ydenne cTpoeHUs JUIIANHUKOB.

N3yuenue ctpoenus 6aktepuii (Ha TOTOBBIX MUKPOTIpETIapaTax).

8 KJIACC

1. YesoBek — 0MOCOIHAJIBLHBINA BUJT

Hayku o uyenoBeke (aHaToMusi, (PU3HOJIOTHs, IMCHUXOJOTHUS, AHTPOIOJIOTHS,
TMTHMEHA, CAaHWUTApHs, OKOJOTHs uYeloBeKa). MeToapl HW3y4eHHs OpraHu3Ma
YyeloBeKa. 3HAueHWE 3HAHWM O YeJOBEKE JUIsi CaMOIIO3HAHUS M COXpPaHEHUS
310poBbs. OCOOEHHOCTH YeI0BeKa Kak OMOCOIMAIIBHOTO CYIIECTBA.

MecTo yenoBeka B CHCTEME OpraHM4eckoro mupa. YeaoBeK KaK 4acThb
npuponbl. CrucrtemMaTHuecKoe IOJIOKEHHE COBpEMEHHOro yenoBeka. CXO0ACTBO
yesoBeKa ¢ Miekonuraromumu. OTindue yenoseka oT npuMaroB. Jloka3aTenbcTBa
’KUBOTHOTO MPOMCXOXKJEHUS yenoBeka. UenoBek pasyMHbIN. AHTPONOIE€HE3, €ro



sTambl. buonornueckue u couuanmbHble (PAKTOPHl CTAHOBICHHUS YeJIOBEKA.
YenoBeueckne pachl.

2. CTpykTypa opraHusma 4yejioBeka

CrpoeHrie 1 XUMHUYECKHM cocTaB KiIeTKM. OOMEH BEIECTB M IMpEBpallCHHE
HHEPruu B KJeTke. MHOroobpasmue KIeTok, ux jeiieHue. HykiienHOBbIE KUCIOTHI.
['erpl. XpoMocombl. XpOMOCOMHEIN Habop. Mwuto3, meito3. ComaTudeckue u
noyioBble KJIETKM. CTBOJOBBIE KJIETKH. THIBI TKaHEl oOpraHuW3Ma 4YeJIOBeKa:
AIUTENNAIIbHBIE, COCMHUTEIIbHBIEC, MBbIIICUHbIC, HEpBHAsA. CBOWCTBA TKaHEW, HX
¢bynkuuu. Opranbl U cUCTeMbl OpraHoB. OpraHmsM Kak €JuUHOE IIeJoe.
B3anMoCBsI3b OPraHOB U CHUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopuwie u npakmuueckue padomol.

N3yuyeHne  MHKPOCKOMUYECKOTO  CTPOCHMsSI  TKaHed (HAa  TOTOBBIX
MUKpOIpenaparax).

Pacnio3naBanue opraHoB U CUCTEM OPTaHOB YeJIOBEKa (110 TaOJIUIIaMm).

3. HeliporymopaJjibHasi peryjsius

HepBnas cucrema venoBeka, €€ opranusanus 1 3HaueHue. HempoHsl, HEPBHI,
HepBHBIE y31bl. Peduekc. Pednexkropnas myra.

Peuenrtopsl. [IByxHEeWpoHHBIE U TPEXHEUPOHHBIE PEQIEKTOPHBIE IYyTH.
CnunHHOM MO3T, ero ctpoenne U QpyHkimu. Peduiekcel cnuaHoro mosra. ['omoBHOIM
MO3T, ero ctpoeHue u ¢GyHkuud. bonbmme nomymapusi. Pediekcsl rojgoBHOro
Mo3ra. besycioBHble (BpOXIEHHBIE) U YCIOBHBIE (MPUOOPETEHHBIE) PEQIICKCHI.
Comartuyeckas HepBHas cuctema. BereratnBHasi (aBTOHOMHAs1) HEPBHAsI CUCTEMA.
HepBHas cucrema kak efauHoe 1enoe. Hapyiienust B paboTe HEpBHOW CUCTEMBI.

['ymopanbhas perymsmuss  GyHKIMNA. OHIOKpUHHas cuctema. JKemessl
BHYTpPEHHEW cekpeunu. JKene3sl cMEmaHHOM CeKperuu. ['OpMOHBI, X pOJIb B
peryaanuu  (GU3MOJIOTHYECKUX (PYHKIMM oOpraHusma, pocTa U Pa3BUTHUSL.
Hapymienne B pabore »HIOKpUHHBIX kené3. OcobeHHocTH pediekTopHOM u
TYMOPJIBHON PeTysiiuu (yHKIUA OpraHu3ma.

Jlabopamopuvie u npakmuueckue padomol.

N3ydeHne ToJ0BHOTO MO3Ta yesioBeKa (10 MyJIsKaMm).

N3ydeHne n3MeHeHUs pa3mepa 3padka B 3aBUCUMOCTH OT OCBEHIEHHOCTH.

4. Onopa 4 IBUKEHHUE

3HayeHue ONOPHO-JBUTaTeNIbHOTO anmnaparta. CkeneT 4eloBeKka, CTPOEHUE €ro
ornesioB U GpyHkuuu. KocTu, UX XMMHUUYECKUH COCTaB, CTpoeHue. TUIbl KOCTEH.
Poct kocteit B nnuHy u tonmmHy. CoeauHenne koctel. Ckener royosbl. Ckerner
TynoBuia. CkejaeT KOHeUYHOCTed U uX mosicoB. OCOOEHHOCTH CKelleTa 4elloBeKa,
CBSI3aHHBIE C MPAMOXOXKICHUEM U TPYIOBOU AEATEIBHOCTHIO.

Mpeimieunass cucrema. CtpoeHne W (yHKIMHM CKeNeTHBIX MbIml. Pabota
MBIIIILL: CTaTUYeCKas M JUHAMUYECKAasi, MBIIILBI CrudaTesd M pa3rudaTenu.



Ytomnenne wpil. [unoauHamusa. Posib  aBUTarenbHOM  AKTUBHOCTH B
COXPAHEHMH 3710POBbSI.

Hapymienuss onopHoO-ABHUraTeibHOM CUCTEMBI. BoO3pacTHble W3MEHEHUS B
ctpoennun kocted. Hapymenne ocanku. IlpegynpexieHne HCKPUBICHUS
MO3BOHOYHMKA W pa3BUTHs Tuiockoctonus. [Ipodunaktuka TpaBmaruszma. IlepBas
IIOMOIIb IIPY TPABMAaxX OMOPHO-ABUTATEIILHOIO armnapara.

Jlabopamopnsie u npakmuyueckue padomeot.

HccnenoBanue CBOWCTB KOCTH.

N3yuyenue ctpoeHus Kocten (Ha MyJisbKax).

N3y4yeHue cTpoeHus MO3BOHKOB (Ha MYyJIsiKax).

Onpenenenne riOKOCTH MO3BOHOYHUKA.

W3mepeHne Maccel U pOCTa CBOEro OpraHu3ma.

W3yyeHue BIUSHUSA CTATHYECKOW M TMHAMHYECKOW HArpy3KH HAa YTOMIICHHE
MBIIIILI.

BrIsiBeHME HapylIEeHUsT OCAHKHU.

Onpenenenue Mpu3HaKoOB IIOCKOCTOIIHS.

Oxka3zaHue epBOM NOMOIIHM IPH MOBPEKICHUN CKEJIETA U MBIIIILI.

5. BHyTpeHHss cpeaa opraHusma

BuyTtpennsis cpega u e€ ¢QyHkuun. @DOpMEHHBIE 3JEMEHTHl KpPOBHU:
APUTPOLUTHI, JIEUKOUUTHI U TpOMOOUUTHI. ManokpoBue, ero npuunHbl. KpacHblit
KOCTHBIM MO3T, €ro poJib B opranu3me. [Ina3zma kpoBu. 110CTOSHCTBO BHYTpEeHHEH
cpensl (romeocrta3). CaéprTeiBaHMe KpoBU. ['pymmbel kpoBu. Pesyc-gakrop.
IIepenuBanue kpoBu. JJoHOPCTBO.

NMmyHuTter u  ero Buabl. DakToppl, BIMAKOIIME HAa UMMYHHUTET
(mpuoOpeTéHHbIE UMMYHOJE(PUIMTBI): pagHallMOHHOE OOJYyYEHHE, XUMHUYECKOE
OTpaBJIeHUE, TOJI0JIaHKe, BOCIHAJIEHUE, BUpPYCHble 3abosneBanus, BUY-undexuus.
BunoukoBas xenesa, nuM@arruueckue y3ibl. BakuuHbel U jeuyeOHbIE CHIBOPOTKH.
3unauenue pabdort JI. [Tactepa u M1.11. MeunukoBa 1o u3y4yeHUI0 UMMYHUTETA.

Jlabopamopuvie u npakmuueckue padomol.

N3ydyeHne MHKPOCKOIHWYECKOTO CTPOEHHS KpPOBH YENOBEKA W JIATYIIKH
(cpaBHEHME) Ha TOTOBBIX MUKpOIIpenaparax.

6. KpoBooOpamenue

Opransl  kpoBooOpamieHus. CtpoeHne W pabora cepama. ABTOMATH3M
cepaua. CepIaeyHbld I[UKIJI, €r0 JIATEIBHOCTh. bBONBIION W Majblii Kpyru
KpoBooOpaiienus. J[Bmwkenne kpoBu 1o cocygam. Ilynec. Jlumparuueckas
cucrema, JUMQPOOTTOK. Perynsuus aesTenbHOCTH cepiala UM cocyaoB. ['uruena
cepaeuHo-cocynucTol  cuctembl.  IIpodunaktuka — cepaeYHO-COCYAMCTHIX
3aboneBanuil. [lepBas momols Npu KPOBOTCUECHUSX.

Jlabopamopuwie u npakmuueckue padomoi.



N3mepenne KpOBSHOTO JaBJICHMUS.

OnpeneneHue IMynbca W YUCIA CEPACYHBIX COKPAIIEHUWW B MOKOE W IOCHE
JO3UPOBAHHBIX (PU3NYECKUX HATPY30K y YEIIOBEKA.

[IepBas momMo1b pu KPOBOTEUEHUSX.

7. JAbIxanue

Jpixanne u ero 3HadeHue. Opransl gpixanusa. Jlérkuwe. B3amMocBsa3sb
CTpOeHHMsI M (YHKIMI OpraHoB abixaHus. ['a3000MeH B JNErKuX M TKaHSIX.
JKnsnennass €MKOCTh JIErKMX. MexaHu3Mbl JAbIXaHUs. [[pIXaTeiabHble JBUKEHUS.
Perynsnus nprxanus.

WNHu(pekunonHble 007€3HU, Mepefarolmecs 4yepe3 BO3AyX, MpeaynpexacHue
BO3JIYIIHO-KAMNENbHbIX ~ HHpekuuii. Bpen  TabakokypeHus, ymnoTpeOiaeHus
HAapKOTHUYECKUX W ICUXOTPOIHBIX BemecTB. Peannmmanusa. OxpaHa BO3AYLIHOU
cpenbl. Oka3aHue epBOM MOMOILY ITPU NOPAKEHUU OPTaHOB JIBIXAHHUS.

Jlabopamopnsie u npakmuueckue pabomol.

N3mepenne oOxBaTa rpyJHOIM KJIETKH B COCTOSIHUM BAOXa U BbIIOXA.

OmnpeneneHue 4acToThl AbIXaHUs. BiausHue pa3nuuHbix (aKTOPOB HA YAaCTOTY
JIbIXaHUS.

8. Ilurtanue u nuIeBapeHue

[IurarenbHble BEIIECTBA M IUILEBbIE NMPOAYKTHL. IluTanue m ero 3HadeHwue.
[TumeBapenue. Opranbl MUIIEBapEHUs, UX CTpOeHUE U PYHKUUU. DEpPMEHTHI, UX
poJib B nuiieBapenuu. [lumeBapenue B poToBoi MoJa0CcTH. 3yObl U YXO/[ 32 HUMHU.
[InmeBapenue B JKeIyAKe, B TOHKOM M B TOJICTOM KHWIIEYHHMKE. BcacwsiBaHue
IIATATEJIbHBIX BellecTB. BecackiBanue BoAbl. [InieBapuTenbHbIe Kene3bl: IEYeHb U
IOKEITYIO4HAs XKeJe3a, UX POJib B MUILEBAPEHUN.

MukpoOroM 4esloBeKa — COBOKYIMHOCTh MHMKPOOPTaHHU3MOB, HACEISIOIIMX
OpraHvs3M u4enoBeka. Perymsuus numeBapeHus. MeToabsl HW3ydeHUsT OpPraHOB
numeBaperus. Pa6otsr M.I1. TlaBnoga.

['urnena nuranus. IlpenynpexnaeHue TNMCTHBIX M KEITYIOYHO-KHUILIEUYHBIX
3a00ieBaHUM, TUIIEBBIX OTpaBieHU. BnusHUe KypeHHs M aJKorojds Ha
MULLEBapEHUE.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue neicTBust GEpMEHTOB CIIIOHBI Ha KpaxMall.

Habmoienue neicTBus ey 104HOr0 CoKa Ha OeKH.

9. OOMeH BelecTB U NpeBpallieHue YJHePrun

OOMeH BelIecTB W MPEBpAIEHUE DHEPrUM B OpPraHU3ME YEJIOBEKa.
[TnactTudeckuii u sHepreTrdeckuii ooMeH. OOMEH BOJIbI 1 MUHEPAJILHBIX COJICH.
OOMeH 0enKoB, YIJIEBOJOB U KUPOB B opraHusme. Perymsiuns oOMeHa BEmecTB
IIPEBPALLEHUS] SHEPTUN.



ButamuHbl 1 uX ponb 1 opranusma. [locTyrieHne BUTAMUHOB C IHILEW.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bI. COXpaHEHUE
BUTAMUHOB B MUIIIE.

Hopwmbl u pexum nutanus. PanmonanbHoe nutanue — GakTop yKperieHus
310poBbsi. Hapyiienre oOMeHa BelecTs.

Jlabopamopnsie u npakmuyeckue padomeot.

HccenenoBanne cocraBa NPOAYKTOB ITUTAHUS.

CocTraBiieHUE MEHIO B 3aBUCUMOCTH OT KaJIOPUUHOCTH IHILIH.

CriocoObl coxpaHeHUs! BUTAMUHOB B IMUILEBBIX MPOAYKTaX.

10. Ko:ka

Crpoenue u ¢dynknuu koxu. Koxka u e€ mnpousBoansie. Koxa wu
TepMoperyssinus. BiusHue Ha KOy PakTOpOB OKPYKaIOIIEeH Cpeibl.

3akanuBaHue U ero poib. CriocoObl 3akaiuBaHusl OpraHu3Ma. [ urueHa Koxw,
TUTUEHUYECKHEe TpeOOBaHUS K Ofekae U 00yBH. 3a00JeBaHUS KOXHU U HUX
npenynpexaenus. [Ipodunakrika u nepeasi HOMOILb NMPU TEIJIOBOM U COJTHEYHOM
yaapax, 0’Korax 1 00MOpOKEHUSIX.

Jlabopamopuvie u npakmuueckue padomai.

HccnenoBanre ¢ NOMOIIBIO JTYTIbl ThUIbHOM U JIAJIOHHOM CTOPOHBI KUCTH.

OrnpeneneHue KUPHOCTU PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Onucanue Mep Mo yxXoay 3a KOXEW JINIA U BOJIOCAMHU B 3aBUCUMOCTH OT THUIIA
KOXHU.

Onucanve OCHOBHBIX TUTUEHUYECKUX TPEOOBaHUM K 071K 1€ U OOYBH.

11. Beigesnienue

3HaueHue BblaeneHusA. Opranbl BblaesieHHs. Opranbl MOYEBBIICIUTENBHOM
CUCTEMBI, MX CTpoeHHe M (yHKIMU. MHUKPOCKONMUYECKOE CTPOCHHE IOYKH.
Hedpon. O6pazoBanne mouu. Perymnsius MoueoOpa3oBaHUs 1 MOYEHCITYCKaHUS.
3aboseBaHus OpraHOB MOYEBBIICTUTEIIBHON CUCTEMBI, UX TIPEIYIPEKICHUE.

Jlabopamopnsie u npakmuyueckue pabomeol.

OrnpeneneHrne MECTOIOIOKEHUS TTOYEK (Ha MYJIsIKe).

Ornucanue Mep TpoPuIaKTUKK 00JIe3HEH MOoYeK.

12. PasMHOXKeHHe U pa3BUTHE

Oprasbl penpoaykimu, crpoeHre u ¢yHkiuu. [lomossie xenessl. [lomoBsie
kietkn.  OmnogorBopenue.  BHyTpuyTtpoOHOe  pasButme. Bnmsaue Ha
AMOpHOHATBHOE pa3BUTHE (GaKTOPOB OKpYyKaromiel cpenbl. Posasl. Jlaktanus. Poct
u paszputue pebcHka. [lomoBoe co3peBanue. HacnenoBaHue MNPU3HAKOB Y
yenoBeka. HacnenactBenHsie 00J€3HM, WX MPUYHHBI U MpeaynpexaeHue. Hadbop
XpPOMOCOM, TIOJIOBBIE XPOMOCOMBI, T€Hbl. POJIb TEHETUYECKUX 3HAHUU s

IUIAaHUPOBaHUST ceMbU. MHbeknun, nepenarmmecs: IMOJOBBIM MyTEM, WX
npoUIaKTHKA.



Jlabopamopnsie u npakmuyueckue padoomeot.

Onucanue OCHOBHBIX Mep MO NpoduiakThKe WH(GEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIM/I u renatur.

13. OpraHsl 4YyBCTB M CEHCOPHbIE CHCTEMbI

Opransl 4yBCTB U UX 3HaueHHE. AHanu3aTopbl. CeHCOpHBbIE CUCTEMEI. [ '11a3 n
3penue. Onruueckas cucrema r1iaza. CeryaTka. 3pUTENbHBIE PELETITOPBHI.
3putenbHOe Bocnpusitue. Hapymienus 3peHust u ux npuuuHsl. ['uruena spenus.

VYxo u cinyx. CrpoeHue u (GyHKIMH OpraHa ciyxa. MexaHusM padoThl
ciayxoBoro ananuzaropa. CiyxoBoe Bocmpuarhe. Hapymienuss ciyxa W uUX
NpUYMUHEbL. ['uruena ciyxa.

Opransl paBHOBECHS, MBIIIIEYHOTO YYyBCTBa, OCS3aHUS, OOOHSHUSI U BKYCA.
B3auMonencTBrE CEHCOPHBIX CUCTEM OPTraHU3Ma.

Jlabopamopnsie u npaxmuyecxkue paoomol

OmnpeneneHue oCTpOTHI 3pEHUS Y YETOBEKA.

N3yuenne cTpoeHus opraHa 3peHus (Ha MyJishKE U BJIAXXHOM IIpernapare).

N3yyeHue cTpoeHus opraHa ciuyxa (Ha MyJIsKe).

14. IloBeeHue M MCUXHUKA

[lcuxuka u moBeneHue uesoBeka. [lOTpeOHOCTH W MOTHBBI TOBEICHUSI.
ConmanbHasi 00yCIIOBJICHHOCTh TOBEJCHUSI ueloBeka. PediexropHas Teopws
noBesieHus. Briciias HepBHas AesATEILHOCTh YesoBeka, padbotel .M. CedeHoBa,
W.II1. TlaBnoBa. MexaHu3m o00pa3oBaHHUsl YCIOBHBIX peduekcoB. TopmoxkeHue.
Jnnamuueckuil crepeotun. Poiabp ropMOHOB B moBeaeHUM. HacneacTtBeHHbIE U
HEHACJIEJICTBEHHBIE TPOTrpaMMBbl TOBEJEHUA y uYenoBeka. [IpucnocoOuTenbHbIi
XapakTep NOBEICHUS.

[lepBass u BTOpasi curHajibHble cucTtembl. [lo3HaBaTenbHaAs NEATEIBHOCTH
Mo3ra. Peur u mbinmienue. Ilamsate u BHUManue. Omonuu. MHOuBUIyanbHbIE
OCOOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTH.
Tunsl BICIICH HEPBHOW NESITEIBHOCTH U TemrepaMeHTa. OCOOEHHOCTH TICUXHUKHU
yesoBeka. [ urueHa Gpu3ndeckoro 1 yMCTBEHHOro Tpyjaa. Pexxum Tpyaa u oTabIxa.
CoH u ero 3HaueHue. [ urueHa cHa.

Jlabopamopuvie u npakmuueckue padomol.

N3ydyeHnne KpaTKOBPEMEHHOM MMAMSITH.

Omnpenencaue 00bEMa MEXaHUYSCKOM B JIOTHYECKOM TTaMSsITH.

Ornenka chOpMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIJICHUS .

15. Ues10BeK U OKpY:xKaOIIAs cpeaa

UYenoBek 1 OKpysKarorias cpeia. IKojgorudeckue GakTopbl U UX ICUCTBUE HA
OpraHuW3M YeJIOBEKa. 3aBUCHUMOCTh 3J0pOBbSl  YEJIOBEKa OT COCTOSIHUS
OKpyKarouien cpeapl. MUKpOKIMMAT KWIbIX nomenieHuid. CoOoieHne mpaBuil
MOBEJICHUS B OKPYKAIOILLEH CpeJie, B ONTACHBIX U YPE3BbIYallHbIX CUTYalIHX.



310pOBbE YEJIOBEKAa KaK COLMAIBbHAS LEHHOCTb. DaKTOpHI, HApPYIIAOIIUE
3I0pOBbE: TUIOJMHAMUS, KypeHHUE, YIOTpeOJEHUE aJIKOroJid, HApKOTHKOB,
HECOAITaHCUPOBAaHHOE IIHTAaHUE, CTPECC. YKPEIUIEHUE 310POBbS: AyTOTPEHMHI,
3aKaJIMBaHUE, JABUraTelIbHAsl aKTUBHOCTb, cOalaHCupoBaHHOe nutaHue. Kynprypa
OTHOILIEHUSI K COOCTBEHHOMY 3/I0POBBIO M 3J0POBbIO OKpYy»Karolux. BcemupHast
OpraHM3aLysl 31PaBOOXPAHEHUS.

YenoBek kak yacTh Omocheprl 3eMin. AHTPONOTEHHBbIE BO3JIEHCTBUS Ha
npupony. Ypoanuszanus. Llusunuzanus. TeXHOT€HHbIE U3MEHEHUS B OKPY-KArOIIeH
cpene. CoBpeMeHHBIE INI00ANIbHBIE 3KOJOTHYECKHE MPOOIeMbl. 3HAUCHUE OXPaHBbI
OKpY>KaloIllel CpeJibl JUIsl COXPAaHEHMsI YEII0BEYECTBA.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOTPAMMBI T10
BMOJIOI'M HA YPOBHE OCHOBHOI'O OFIIET'O OFPA3OBAHIS
(FAZOBBIM YPOBEHD)

OcBoenue yuyebHoro mpeamera «buonorus» Ha ypOoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOECHUS IIPOrPaMMBbl IO OMOJIOTUU OCHOBHOTO
oOmero o0pa3oBaHMs  JOJDKHBI — OTpakaTb  TOTOBHOCTh  OOyYarou[uxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAlPaBJICHUH BOCIIUTATEIbHON E€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBINOIHEHUU
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHHE K OMOJIOTMM KaK K BaXHOM COCTaBIISIOIIEH KyJIbTYpbl, TOPJOCTh
3a BKJIQJI POCCHUMCKUX U COBETCKHMX YUEHBIX B Pa3BUTHE MUPOBON OMOJOTHYECKOMN
HAYyKU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

TOTOBHOCTh OLIEHUBATh MOBEIECHHE M IOCTYIIKM C IO3UIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYPHI;

NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH,

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii OuoNoTMH B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYPHI
JUYHOCTH;

5) ¢usuveckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJyYHs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 ®HU3HU (3M0pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
aKTUBHOCTb);

OCO3HAHHWE MOCIEACTBUN W HEMPUSATUE BPEAHBIX MPUBBIYEK (yHoTpeOieHue
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTr0 3[0POBBS;



coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh HaBBIKA pediekcuu, yOpaBiIeHHE COOCTBEHHBIM
AMOILMOHAJIbHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
DKOJIOTHYECKON HANpaBJIEHHOCTH, HWHTEPEC K MPAKTUUYECKOMY H3YyUYECHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

OpUEHTAIUs Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUUM MpU PEIICHUH 3a]ay B
00J1aCTH OKPYXAIOIICH Cpebl;

OCO3HAHHE IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPENION;

MOHMMAHUE POJIM OUOJIOTUYECKOM Hayku B (OPMUPOBAHUU HAYyYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JIOOO3HATENHHOCTH, MHTEpECca K OMOJIOTMUECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanuyu 00y4awuerocsi K U3MEHAKIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OLIEHKA M3MEHSIOLIUXCS YCIOBUM;

NPUHATHE pelieHus (MHIWBHIYaJIbHOE, B TPYMIE) B U3MEHSIOUUXCS
YCJIOBUSIX Ha OCHOBaHWH aHaJIM3a OMOJIOTHIECKON HHPOPMAIIHH;

IUIAHUPOBAHUE JCUCTBUM B HOBOM CHUTyallUM Ha OCHOBaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHUOJIOrHU
OCHOBHOTO 00IIero o0pa3oBaHUsA, JOJDKHBI OTpakaTh OBJIAJCHUE CIEAYIOLIMMHU
YHHUBEPCaJIbHBIMU yUE€OHBIMU JACHCTBUAMU:

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:



BBISIBIIAT M XapaKTEPU30BaTh CYIECTBEHHBIC TMPU3HAKA OMOJOTUYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMN OMOJIOTHUYECKHUX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA i1 OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3a;

C YU4€TOM MPETI0KEHHON OMOJIOTHYECKOM 3aa4M BBISIBIIATh 3aKOHOMEPHOCTH
U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

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

BBISIBIIATh MPUYUHHO-CIICCTBEHHBIC CBS3U TIPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA ¥ TIPOIIECCOB, JEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JACHYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENILHO BBIOMpATh CIOCOO pelIeHHs] Y4eOHOW OHOJIOrH4ecKO
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

UCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

(GbOopMyIMpOBaTh BOMPOCH], (UKCHUPYIONIAE Pa3pblB MEXKIY pPEabHBIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIUBATh
HMCKOMOE U JIAaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

MPOBOAUTL TI0O CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HaOJIOJICHHUE,
HECJIOKHBIM  OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIIOe HCCIe0BaHUEe 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHOJOTUYECKOro O00BeKkTa (Impoliecca) M3ydeHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCHMOCTEH OHMOJIOTMUECKHX OOBEKTOB
MEXKy COOO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAITUIO, TIOJYUYCHHYIO
B X0Ji¢ HAOJIFOJICHUS U DKCIIEPUMEHTA,

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIaJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTyYE€HHBIX BBHIBOJIOB U 0000IIECHUI;

MIPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIlIee pPa3BUTHE OHOJIOTUYECKHUX
MIPOIIECCOB U WX TMOCJEACTBUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIIOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabora ¢ ungopmanueii:



MPUMEHSTh PA3JIUYHBIE METOJIbI, MHCTPYMEHTHI M 3alPOCHl MPU TIOWCKE H
otOope Omoyorndeckord WHGOPMAIMKA WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnoornuecKyo HHPOPMAIIHIO Pa3IMIHBIX BUIOB U (DOPM MPEICTaBICHIS,;

HAXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIHC
OJTHY | TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(DPOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTFOCTPUPOBATh peEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
JuarpaMmMaM#, HTHOUM rpaduKoi U UX KOMOMHAIIMSIMH,

OIICHWBATh HAAEKHOCTh OHMOJOTHYCCKON WH(POPMAIIMA 110 KPUTEPHUSIM,
MIPEIOKCHHBIM YUIUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAIHIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

1) o01menmne:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKCHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpHBIX PaboT;

BBIpaXKaTh ce€0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMAJbHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANMOCHUTKA KOH(MIMKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
cOo0ECeTHUKY U B KOPPEKTHOU GopMe HopMyTupOBaTh CBOM BO3PAKECHHS;

B XOJe nuanora W (WM) JUCKYCCHUHU 3a7aBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoli OHMOJIOTMYECKOW TEMbl WM BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0rnYecKou 3a1auu U MoJiiepKaHue 0J1arosKenaTeIbHOCTH OOIIEHNS,

COIIOCTaBJISATh CBOU CYXKJICHHSI C CYXIACHUSIMHU JIPYTUX YYACTHUKOB JUAJIOTa,
OoOHapy>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

nyOMUYHO TPEACTABISITH PE3YJAbTAThl  BBIMOIHEHHOTO OHOJIOTHYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3ajad
MPE3EHTAIlMA U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBHHM C HHUM COCTaBJISTh
YCTHBIE ¥ MIUCbMEHHBIC TEKCTHI C MCIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPHAJIOB.

2) coBMecTHAas1 1eITeJIbHOCTD:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYyaIbHOU
paboThl TIPU pENICHUH KOHKPETHOW OMOJOTHYECKOW MpoOIeMbl, 00OCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHOW yueOHOM 3a7auu;



NpPUHUMATh 1I€1b COBMECTHOW JEATENbHOCTHU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TIO0 €€ MOCTIKCHHIO: PACIIPENeIIATh POJIH, JOTOBAPUBATHCS, 00CYKIATh
MPOIIeCC U pe3ybTaT COBMECTHON pabOThI, YMETh 0000IIaTh MHCHUSI HECKOJIBKHIX
JOJeH, MPOSIBISATH  TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  MOPYYEHUS,
MOYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOYTEHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHS),
pacmpenenarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBINIOJIHATh CBOIO YacTh PadOThI, JOCTUTATh KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpaBJICHUIO U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMH WiICHaAMU
KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEJIbHO chopMyTUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBATh PE3YyJIbTAThI C UCXOAHOM 3a/aueil U BKJIAJ KaXKJIOTO YJieHa KOMaH]Ibl B
JIOCTUKEHUE PE3YJIbTAaTOB, pa3AeyisITh CcPepy OTBETCTBEHHOCTH U TMPOSBIATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MIEpe]] TPYIIION;

OBJIaJIETh CUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JCHCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB W 3MOILMOHAIBHOTO
MHTEJIJIEKTa 00 yJarouXCsl.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  pEIIeHUH
(MHIUBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUIN TPYIIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss y4eOHOM OHOJOrMYeckod 3ajauu ¢ y4eToM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
[pelaracMble BapUaHThI PELICHUN;

COCTaBIIAITh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEYEHHOTO ajiropuTMa
pellieHus1), KOPPEKTUPOBAaTh MPEAJOKEHHBI alIrOpuTM C YUETOM MOJIyYEHHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN UHTEIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIMU U pedIieKcu;

JlaBaTh OLIEHKY CUTYalluH U MpeAiarath IiaH e€ N3MEHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
Opu peuieHnH Y4eOHOM OHMOJOTHYEeCKOW 3aJayd, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTMKEHUS  (HEOOCTHIKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSIMU
APYTHX,

BBISIBJISITh M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTUBBI U HAMEPEHUS
ApYToro,

pEeryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIMI.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTH ce0€ U JPYTHM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHUBEPCAJbHBIX YYEOHBIX PETYJISTUBHBIX JEWCTBUA,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI IO3ULIMSL INYHOCTH ), U )KU3HEHHBIX HAaBBIKOB JIMYHOCTHU (yNpaBICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaThl OCBOSHHUS MPOTPaMMbl 1O OHOJIOTHMH K KOHITY
oOy4deHus ¢ 5 Knacce:

XapaKTepu30BaTh OWMOJOTHI0O KAaK HAYKy O JXHBOM TMPUPOJE, HA3bIBATh
MPU3HAKH )KUBOTO, CPABHUBATH OOBEKTHI JKUBOW M HEKUBOW MTPUPOJIBI;

MEPCUNCIIATh MCTOYHMKW  OWMOJOTHYCCKUX  3HAHWH, XapaKTepHu30BaTh
3HaYeHHEe OWMOJOTMYECKUX 3HAHMW [JI1 COBPEMEHHOTO delloBeKka, mpodeccuw,
CBsI3aHHBIC ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH MPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. U. BepHaackuii,
A. JI. YmxeBckuil) u 3apyOexHbIX (B TOM umcie Apuctorens, Teodpacr,
['unnokpar) yuy€HbIX B pa3BUTHE OUOJIOTUY;

UMETh TMPEACTABICHHE O BAKHEUIIUX OWUOJOTMYECKUX Mpoleccax M
SBJICHUSIX: THTAaHUE, JbIXaHUE, TPAHCIOPT BEUIECTB, pPa3APANKUMOCTh, POCT,
pa3BUTHE, IBIKEHUE, PA3MHOKECHHUE;



MPUMEHSATH OUOJIOTUYECKHNE TEPMUHBI U TIOHATHSI (B TOM YHUCJIE: KUBBIE TENa,
OWOJIOTHSA, DJKOJIOTHS, IMTOJOTHS, AaHATOMHUSA, (U3HOJOTHSA, OMOJOTHYECKAs
CUCTEMAaTHKa, KIJIETKA, TKaHb, OpraH, CHCTeMa OpPraHOB, OpTraHU3M, BHPYC,
NBIDKEHUE, TUTaHue, (POTOCHUHTE3, JIbIXaHUE, BBIJCICHHUE, Pa3IpakKUMOCTh, POCT,
pa3MHOXKEHHEe, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOIIECTBO,
HUCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C TIOCTABJICHHOW 3ajadeid W B
KOHTEKCTE;

paznuyaTh MO BHENIHEMY BHUAY (M300paKEHUSIM), CXE€MaM U ONHUCAHUSIM
JOSIZIGPHBIE W AJIEpHBIE OPTraHU3MbI, pPA3JIUYHbIE OHOJOTUYECKHE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TpHUObI, JMINAWHUKK, OaKTepuu, MPUPOJHBIE U
WUCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBSI3M OPTaHWU3MOB B TPUPOTHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTesei (Gaopbl U (hayHbl NPUPOIHBIX 30H
3emun, JaHAMA(TH TPUPOAHBIC U KYJIbTYPHBIE,

MPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHHs, KUBOTHOTO) IO 3aJlaHHOMY
IJIaHy, BBICIATh CYIICCTBEHHBIC TPU3HAKKH CTPOCHUS W TIPOIECCOB
KU3HEICATSIILHOCTH OPTaHU3MOB, XapaKTEPH30BaTh OPTaHU3MbI KaK TeJla >KUBOU
NPUPOABI, TIEPEUUCIATH  OCOOCHHOCTH  PACTCHHWH, JKMBOTHBIX, T'PHOOB,
JUIIAWHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh TMOHSATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MTOYBCHHOM, BHYTPUOPTAaHU3MEHHOM ), YCIOBHUSAX CPEIbI OOUTAHMS;

MIPUBOJNUTH MPUMEPHI, XapaKTEPHUIYIOITUE TIPUCIIOCOOTICHHOCTh OPTaHU3MOB K
cpene oouTaHusl, B3aMMOCBSI3M OPraHU3MOB B COOOIIIECTBAX;

BBIICNISITh  OTJIMYUTENbHBIE TPU3HAKK TPHUPOIAHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTUPOBATh OCHOBHBIC TIpPaBWJIa TIOBEACHHS YEJIOBEKA B TPHPOAC H
OOBSCHATHh 3HAYCHHE NMPUPOTIOOXPAHHON JEATEILHOCTH YEIOBEKa, aHAITM3UPOBATh
rJ1I00aJIbHBIE DKOJIOTHYECKUE TTPOOIIEMBIL;

pPacKpbIBaTh POJIh OMOJIOTHUY B MIPAKTUYECKON ACATEIHPHOCTH YEIOBEKA,;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX NPHMEpPax CBs3b 3HAHWK OWOJOTHH CO
3HaHMSAMHU TI0 MaTeMaTHKe, MPEAMETOB TyMaHWUTApPHOTO IMKJA, Pa3IMYHBIMHU
BUJIaMU UCKYCCTBA;

BBITIOJIHATh TIPAKTUYECKHE pabOThl (MOUCK MH(POPMAIUU C MCTOJIb30BaHUEM
pa3TUYHBIX HWCTOYHHMKOB, OMHCAHUE OpraHu3Ma IO 3aJaHHOMY IUIaHy) |
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C pPa3IMYHBIMU
croco0aMu U3MEPEHHUs U CPABHEHUS )KUBBIX OOBEKTOB);

MIPUMEHITh METOJbl Ouojoruu (HaONIOJAEHHE, ONMHCaHue, KiaccuduKams,
W3MEpPEHUE, YKCIIEPUMEHT): MMPOBOIUTH HAOIOICHHMSI 32 OpTaHU3MaMu, ONTUCHIBATh
Ononornyeckue OOBEKTHI, TMPOIECCHI W SIBICHHS, BBITIOJHATh OUOJOTHYECKHIMA
PUCYHOK M U3MEpPEHUE OMOJOTHYECKUX O0OBEKTOB;



BJIa/IeTh MpUEMaMu pabOThI C JTyMOM, CBETOBBIM M LIU(PPOBBIM MUKPOCKOTIAMU
P pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaaTk mpaBuwia 0e30macHOro Tpyda npu paboTe ¢ y4eOHBIM U
71a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBUM C
MHCTPYKLUSAMU Ha YPOKE, BO BHEYPOUHOU JESATENBHOCTH;

UCITIOJI30BaTh NPHU BBINOJHEHUU YYEOHBIX 3aJlaHUll HAy4YHO-TOMYJSPHYIO
JUTEepaTypy Mo OMOJIOTHH, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeTa;

CO3/1aBaTh IHCBbMEHHBIE M YCTHBIE COOOIIECHHMS, HCIOJIb3YS IMOHATHUIHBIN
anmapaT U3y4yaeMoro pasjena OMoJoruH.

[TpenMeTHbIE pe3yabTaThl OCBOEHHUS IMPOrpaMMbl MO OHOJOTUU K KOHILY
oOyuenus 6 6 Knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3Jenbl U CBI3U
C IpYTMMH HayKaMH M TEXHUKOW;

MPUBOJUTH NMPUMEPHI BKiIaia poccuiickux (B ToM uncie B. B. [Jokyudaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apyOexxHbIix yu€HbIX (B ToM uucie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTEHUSX;

NPUMEHATh OMOJIOTUYECKHE TEPMHUHBI M MOHATUA (B TOM uucie: OOTaHHKa,
pacTuTenbHas KJIETKa, paCTUTENbHAsl TKaHb, OpraHbl PACTEHUM, CHCTEMA OPTaHOB
pacTeHus: KOpeHb, o0er moyka, JUCT, BUJIOM3MEHEHHBIE OpraHbl, IBETOK, IUIOJ,
CeMs, PaCTUTENIbHBIA OpPraHu3M, MUHEpAJIbHOE MHUTaHHE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, PA3MHOKEHHUE, KIOH, pa3IpaXuMOCTh) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/1auei U B KOHTEKCTE;

OIKCHIBaTh CTPOEHHUE U KU3ZHEACSATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IIPUMEPE MOKPHITOCEMEHHBIX MM IIBETKOBBIX ): MOIVIOIEHUE BOABI U MUHEPAJIBHOE
NUTaHue, (QPOTOCHUHTE3, MAbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3ZMHOXKEHUE,
pa3BUTHE, CBSI3b CTPOEHUS] BETETATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUI C X
GYHKIUSAMH,

pa3iuyaTh U OIKCHIBaTh JKHUBbIE M repOapHble SK3EMIUIIpPbl PACTEHUN IO
3aJlaHHOMY IUIaHY, YacTW pacTEHUH MO H300paXKEHUsIM, CXEMaM, MOJENsM,
MYJISKaM, pelbe(pHBIM TaOIuIaM;

XapaKTEepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OPraHU3alMi paCTUTEIBLHOTO
OpraHu3Ma, YacTH PACTEHMI: KIETKH, TKAaHW, OPraHbl, CUCTEMBbI OpPraHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIaDOpaTOpHbIE padOTHl MO MOPQOJIOTUH U
¢buznonoruu pacTeHWii, B TOM 4HuCie pabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMU
(puKcupoBaHHBIMH) MU BPEMEHHBIMH MHKpOIIpenapaTaMi, HCCIEA0BATEIbCKUE
paboTHI C UCTIONB30BAHUEM NMPUOOPOB U HHCTPYMEHTOB I POBOI JIabopaTopHH;



XapaKTEPU30BaTh IPOLECCHl KU3HEACATENBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MHUTaHuE, (OTOCHHTE3, JbIXaHHE, POCT, pa3BUTHE, CIIOCOObI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOIO pAa3MHOXKEHHUSA, CEMEHHOE
pa3MHOXKeHHE (Ha MpUMepe MOKPHITOCEMEHHBIX, U IIBETKOBBIX );

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY CTPOCHUEM U (YHKIUSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHUEM U KUZHEACATEIbHOCTHIO PACTEHUM;

KJIACCU(PUITMPOBATH PACTECHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUW B TMPUPOJIE M KU3HU YeJIOBEKAa: 3HAUCHHE
dboToCcHHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOITMYECKOE U XO3SIICTBEHHOE
3HAYEHUE BHUJIOM3MEHEHHBIX TMOOErOB, XO3SMCTBEHHOE 3HAYCHHE BEreTaTHBHOTO
Pa3MHOKEHUS;

MPUMEHATh TIOJYYCHHBIC 3HAHWUS JUISI BBIPAIIMBAHUS W Pa3MHOKCHHUS
KyJIbTYPHBIX PACTCHUM;

UCIIOJIb30BAaTh METOJIbI OMOJIOTUM: MPOBOJIUTH HAOJIOJICHUS 32 PACTCHUSIMU,
OIMCHIBATh PACTCHUS M WX YACTH, CTABUTH MPOCTEHIIHE OMOIOTHUECKHUE OMBITHI U
IKCIIEPUMECHTHI;

coO0aTh MpaBuiia OE€30MacHOTO TpyJda Mpu padoTe ¢ Y4YEeOHBIM H
1a00paTOpHBIM  00OPYIOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBHUHM C
WHCTPYKITUSIMU HA YPOKE U BO BHEYPOUHOM JEATEILHOCTH;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX IMPUMEpPax CBsI3b 3HAHWUN OWOJIOTHH CO
3HAaHUSMHU TI0 MaTeMaTuke, reorpaduu, TeXHOJIOTHH, TPEIMETOB TYMaHUTAPHOTO
IIMKJIa, Pa3JTMYHBIMU BUJIAMU UCKYCCTBA;

BIaAeTh  npuéMaMu  paboThl ¢  OWoJOTMYeCKOW  MHGPOpPMAIIUEH:
dhopMyIMpOBaTH OCHOBAHMS JIJI U3BJICUCHUS M 00001IeHUS HHGOPMAITUN U3 IBYX
UCTOYHUKOB, TpeoOpa3oBbIBaTh MHGOPMAIUIO W3 OJHOW 3HAKOBON CHUCTEMBI B
APYTyIo;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIICHUS, HWCIIONb3Ys TOHSTUNUHBIMN
amnmapar u3y4yaeMoro paszjesna OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI 1O OHOJOTHH K KOHILY
oOyueHus ¢ 7 knacce:.

XapaKTepu30BaTh MPHUHIMUIBI  KJacCH(PHUKAIMM  PACTEHUH, OCHOBHBIC
CUCTEMATUYECKHWE TPYNIbl pacTeHud (BOAOPOCIH, MXH, IUJIAyHBI, XBOIIH,
MAMTOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC WIJTH IIBETKOBLIC);

NPUBOAUTH MPUMEPHI BKIIaga poccuiickux (B Tom unciie H. U. BaBunos, W.
B. Muuypun) u 3apy0exssix (B ToMm uucie K. Jlunnueit, JI. [lactep) yuéHbix B
pa3BUTHE HAYK O PACTCHUSIX, Tpudax, TUIIATHIKAX, OaKTepUsIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATHSA (B TOM 4HCie: OOTaHWKA,
9KOJIOTUS PACTEHUM, MUKOJIOTHsI, OAKTEpUOJIOTHS, CUCTEMAaTHKa, LIapCTBO, OTAEI,
KJIacC, CEeMENCTBO, poJ, BUJ, >XKHU3HEHHas ¢opma pacTeHui, cpena OOUTaHUSA,



pacTUTEIbHOE COOOIIECTBO, BBICIINE PACTEHUS, HHU3IIME PACTEHUS, CIOPOBBIC
pacTeHusi, CCMEHHbIE PaCTEHUs, BOJOPOCIH, MXH, IJIayHbl, XBOILIH, TAaIOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHbIE, OakTepuu, TpuObI, JUIIANHUKA) B
COOTBETCTBHM C IIOCTABJIECHHOM 3a7]a4€il U B KOHTEKCTE;

pasnuyaTh U ONUCHIBATH KUBbIE U TepOAPHBIE FK3EMIUIIPBI PACTEHUH, YaCTH
pacTeHUid TIO0 H300paKEHUsIM, CXeMaM, MOJCNAM, MYyJishKaM, pelbeQHBIM
TabnumaMm, TpUOBI MO HW300pAKECHUSIM, CXeMaM, MyJisDKaM, OakTepuu 110
HN300paKEHUSM;

BBISBIIATH NIPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX MJIM I[BETKOBBIX, CEMEMCTB
JBYAOJBHBIX U OMHOJOJIBHBIX PACTEHUI;

ONpPENENATh CUCTEMATUYECKOE TMOJIOKEHUE PACTUTEIBHOTO OpraHu3Ma (Ha
IpUMEpPE TOKPBHITOCEMEHHBIX, WM LBETKOBBIX) C TOMOUIBIO OINPEACIUTEIbHON
KApTOYKHU;

BBIMOJHATh NPAKTUUECKUE M JIabopaTOpHble pabOThl IO CHCTEMATUKE
pacTeHuil, MUKOJIOTUH U MUKPOOMOJIOTHH, B TOM YHCIIE€ pabOThl ¢ MUKPOCKOIIOM C
NOCTOSHHBIMUA  ((PUKCHUPOBAaHHBIMH) H  BPEMEHHBIMU  MHKpOIpErapaTamu,
UCCJIEIOBATENbCKUE PAOOThI C MCHOJIb30BAaHUEM MPUOOPOB U HMHCTPYMEHTOB
udpoBoit TabopaTopuu;

BBIJICIIATh CYIIECTBEHHBIC IIPU3HAKUM CTPOCHUS W JKU3HEAEITEIBHOCTH
pacTeHuii, OakTepuil, TpuOOB, JTUIIAHHUKOB,;

IPOBOJUTH ONKHCAHWE M CPaBHUBATb MEXKIY COOOW pacTeHus, TpHOBI,
JAVIIAiHUKYA, OaKTepuu M0 3aJaHHOMY IUIaHy, JejiaTh BBIBOABI Ha OCHOBE
CPAaBHEHUS;

ONMCHIBATH YCIIOKHEHUE OpraHU3allMd pPAcTEHUHM B XOJE SBOJIIOLMU
PaCTUTEIBLHOTO MUpa HA 3eMJIE;

BBISIBJIAITH YEPThl MPUCIIOCOOJIEHHOCTH PAcTeHUl K cpeae oOuTaHus,
3HaYCHHE PKOJOTMUECKUX (PaKTOPOB AJIsi PACTEHUH;

XapaKTepU30BaTh PACTUTENbHBIE COOOIECTBA, CE30HHBIE U MOCTYNATEIbHbIC
U3MEHEHUS! PaCTUTEIbHBIX COOOIIECTB, PACTUTEIBHOCTh (PACTUTENIbHBINA MOKPOB)
MIPUPOJIHBIX 30H 3EMIIH;

NPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHMM W WX 3HAUYEHHE B KU3HU
YeJI0BEKa, NOHMMAaTh NPUYMHBI M 3HATh MEPBI OXPaHbl PACTUTEIBHOIO MHpa
3emiu;

pacKpbIBaTh poJib pacTeHUi, TpUOOB, JTUIIATHUKOB, OAKTepUi B MPUPOIHBIX
coo01IecTBax, B XO35SUCTBEHHON ESATEIBHOCTH YEJIOBEKAa M €ro MOBCEIHEBHOM
KU3HY;

JEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEpaxX CBA3b 3HAHUW 1O OMOJIOTHH CO
3HaHUSAMU [0 MaTeMaThke, (u3uke, reorpaduu, TEXHOJIOTHH, JUTEpaTrype, U
TEXHOJIOTHH, ITPEAMETOB I'YMaHUTAPHOIO LUKJIA, Pa3JIMYHBIMA BUIAMU UCKYCCTBA,;



WCITOJIb30BAaTh METOJIbI OMOJIOTHH: TIPOBOJIUTH HAOIIOICHUS 32 PACTCHHSIMU,
OakTepusiMu, TpuOAMH, JIHITAWHUKAMHU, OIMUCHIBATH WX, CTABUTH TMPOCTEHIIIHEC
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

coOmoaTh TMpaBmwia O€30MacHOro0 TpyJaa npu paboTre ¢ y4eOHBIM U
7ab0opaTOpHbIM  O00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
WHCTPYKITUSIMU Ha YPOKE U BO BHEYPOUHOU JEATEITHLHOCTH;

BIAACTh MpuéMaMu padboThl ¢ WHpopMaiuen: (GpopMyIupoBaTh OCHOBAHUS
JUIS U3BJICYCHHMS W 000OIIeHHsS HHGOPMAIUU U3 HECKOJBKHUX HUCTOYHHKOB (2—3),
npeoOpa3oBbIBaTh HH(OPMAIUIO U3 OJJHOM 3HAKOBOM CUCTEMBIB APYTYIO;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HWCIOJb3Ys MOHSTUHHBIN
ammapar HM3yd4aeMoro pasfeia OWOJIOTHH, COMPOBOXKIATh  BBICTYIUICHHE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEN ayUTOPUN 00yHarOIIUXCsl.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS IMPOTpaMMbl MO OHOJIOTMM K KOHILY
oOyueHnus ¢ 8 knacce:

XapaKTEepU30BaTh HAyKH O YCJIOBEKE (QHTPOIOJIOTHIO, aHATOMHIO,
(bU3HOJIOTHIO, METUIINHY, TUTHEHY, YKOJIOTHIO YEJIOBEKa, ICUXOJIOTHIO) M UX CBSI3H
C IPYTUMH HayKaMH B TEXHUKOW;

OOBSCHATH TMOJIOKEHUE YEJOBEKa B CHUCTEME OPraHMYEeCKOro MHpa, €ro
MPOUCXOXKJICHUE, OTJIMYWS YEeJOBEKa OT JKMBOTHBIX, MPUCIOCOOICHHOCTh K
Pa3TUYHBIM JKOJOTHISCKUM (pakTOpaM (YEeIOBEUECKHE Pachl U aJalTUBHBIC THIIBI
JFOZICH ), POACTBO YEIOBEUYECKHX Pac;

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom unciie M. M. Ceuenos, U.
I1. ITaBnoB, 1. 1. MeunukoB, A. A. Yxromckuii, I1. K. AnHoxun) u 3apy0exHbIX (B
tom uncne Y. I'apselt, K. bepnap, JI. Ilactep, Y. lapBuH) y4€HBIX B pa3BUTHE
MIPEICTABIICHUA O MPOUCXOXKIACHUM, CTPOCHHH, KU3HEICATCILHOCTH, TTOBEICHUH,
HKOJIOTUH YEIIOBEKa,

MPUMEHSATh OMOJIOTHUECKUE TEPMHUHBI U MOHATUS (B TOM YHWCJE: IIUTOJIOTHS,
THCTOJIOTHS, aHATOMUS YeJIOBEKa, (PU3MOJIOTHS YelIOBeKa, TUTUEHA, aHTPOIIOJIOTHS,
DKOJIOTHS YesIOBeKa, KJIeTKa, TKaHb, OPTaH, CUCTEMa OpraHOB, MUTAHUE, JbIXaHUE,
KpoBOOOpaiieHue, OOMEH BEUIeCTB M MpEeBpalllcHue dSHEPruu, JIBUKCHHUE,
BBIZICIICHUE, POCT, pa3BUTHE, IIOBEJCHNWE, pPa3MHOXKCHHE, Pa3apakKUMOCTh,
pEryJsIus, TOMEOCTa3, BHYTPEHHSS Cpela, HUMMYHHUTET) B COOTBETCTBHH C
MMOCTABJICHHOM 3a/1aueil ¥ B KOHTEKCTE;

MPOBOJUTH ONMHCAHHME MO BHEIIHEMY BUAY (M300pa)K€HUIO), CXeMaM OOIIUX
MPU3HAKOB OpTaHW3Ma 4YeJIOBeKa, YPOBHEH €ro OpraHu3allid: KIIETKH, TKaHH,
OpraHbl, CHCTEMbI OPTAaHOB, OPTAaHU3M,;

CpaBHUBATh KIETKH pAa3HBIX TKAHEW, TPYII TKaHEH, OpPraHbl, CUCTEMBI
OpPraHOB YEJIOBEKA; MPOIECCHI KU3HEEATEILHOCTH OpraHW3Ma YeJIOBEeKa, JeiaTh
BBIBO/Ibl HA OCHOBE CPABHEHMS,;



paznuyaTh OHOJIOTMYECKH AaKTHUBHBIE BellecTBa (BUTaMHHBI, (EPMEHTHI,
TOPMOHBI), BBIABIATH MX pOJIb B Tpolecce oOMeHa BEIIeCTB U TMPEBpalleHUs
DHEPTUU;

XapaKTepu3oBaTh  OWOJOTMYECKHME  TPOLECChl: OOMEH  BEHIeCTB |
NpeBpalleHue SHEPruM, MUTAHUE, IbIXaHUE, BbIJEJIEHHWE, TPAHCIOPT BEIECTB,
JIBIDKEHUE, POCT, peryisius QyHKIUNA, WMMYHUTET, IOBEICHUE, DPa3BHUTHE,
Pa3MHOXKEHUE YEJIOBEKA,

BBISIBJISAITb [TPUYMHHO-CJICICTBEHHBIE CBA3UM MEXKIY CTPOCHUEM KJIIETOK,
OpraHoB, CHCTEM OpPraHOB OpraHM3Ma 4YeJlOBeKa W HX (QYHKIUSAMHU, MEXKITY
CTPOEHUEM, KUZHEIEATETbHOCTBIO U CPeIoi OOUTAHUS YETIOBEKA;

MPUMEHSITH OMOJIOTHYECKUE MOJICIIH JIJIs BBISIBJICHUSI OCOOEHHOCTEU CTPOCHUS
1 (YHKIIMOHUPOBAHUS OPTAaHOB M CHCTEM OPTaHOB YEJIOBEKA,;

OOBSCHATh HEUPOTYMOPAJIBHYIO PETYJISIUIO MPOIECCOB KU3HEAEATEILHOCTH
OpraHu3Ma 4YeJIOBeKa;

XapaKTepu30BaTh M CpPaBHUBATh O€3yCIOBHBIE M YCIOBHBIE pPE(IEKCHI,
HACJICICTBEHHBIE W HEHACIECACTBEHHBIE MPOrpaMMbl TOBENEHUS, OCOOCHHOCTH
BBICIIIC HEPBHOM JEATEILHOCTH 4YEJIOBEKa, BHUJbI TOTPEOHOCTEW, MMaMSITH,
MBIIUICHUS, PEYU, TEMIIEPAMEHTOB, SMOIIUN, CHA, CTPYKTYPY (GYHKIHOHAIBHBIX
CUCTEM OpraHu3Ma, HaIPaBJICHHBIX Ha JOCTIKEHNE MOJIE3HBIX
MPUCTIOCOOUTENBHBIX PE3YIbTATOB;

paziuyaTh  HACJIEJCTBEHHbIE M  HEHACHEACTBEHHblE (MH(EKUMOHHBIE,
HenH(DEeKIMOHHbIe) 3a00JeBaHUsI  YEIOBEKa, OOBIACHITH 3HAYEHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHUN YEITOBEKA,;

BBITIOJIHATh MPaKTHUYEeCKUe U JjabopaTtopHbie paboThl 1O Mopdoiorumy,
aHaTOMUH, (U3HOJOTHH M TIOBEJCHUIO YEIOBEKa, B TOM YHCIE pPabOTHI C
MHUKPOCKOIIOM  C  TOCTOSHHBIMH  ((PUKCHPOBAaHHBIMHM) W  BPEMEHHBIMHU
MUKpOIpenapaTaMu, UCCIEA0BATEIbCKUE PA0OTHI C UCTIOIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB 1IU(PpOBOIt 1abopaTtopuu;

pelaTh Ka4eCTBEHHbIE M KOJIMYECTBEHHBIC 3a/1ay, MCIOJb3Ysl OCHOBHBIC
MOKa3aTeNH 3/I0POBbSl YEJIOBEKA, MPOBOJUTH PACcUEThl U OLIEHUBATH MOITYYCHHBIC
3HAYCHHS,

apryMEHTUPOBATh OCHOBHBIC MPUHIIUITBI 3JJ0POBOTO 00pasza *KU3HU, METOIbI
3allATBl M YKPEIUIGHUS 370pOBbsS UEJIOBEeKa: COaJaHCHPOBAHHOE TMHTAHUE,
COOJTIIOJICHNe TPAaBWJI JUYHOW THTHUCHBI, 3aHATHSA (U3KYJIBTYPOH W CIOPTOM,
paloHanbHas OpraHu3alus Tpyda W TOJHOLEHHOTO OTAbIXa, MO3UTHBHOE
HIMOLIMOHAIBHO-TICUXUYECKOE COCTOSTHHE;

WCIIOJIB30BaTh MPHUOOPETEHHBIC 3HAHUS W yMEHHUS IS COOJIOJCHUS
300pOBOro  o0pa3a KH3HU, COaJaHCUPOBAHHOTO MHTaHUA, (PU3MUECKON



aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, I WCKIIOUCHHUS BPEIHBIX MPUBBIYEK,
3aBUCUMOCTEH;

BIAJCTh TNpUEMaMU OKa3aHWS TIEPBOM TIOMOIIM YEJIOBEKY IIPU TIOTEpe
CO3HAHUS, COJHEYHOM U  TEIUIOBOM yAape, OTpaBlE€HUHU, YTOIUICHUHU,
KpPOBOTEUEHHUH, TpaBMax MSTKUX TKAaHEW, KOCTEeH CKejleTa, OpPraHoB 4YYBCTB,
0’KOTaX U OTMOPOKCHHUSIX;

JEMOHCTPUPOBATH Ha KOHKPETHBIX MIPUMEPAX CBS3h 3HAHWM HAYK O YEIIOBEKE
CO 3HAaHUSAMM TPEIMETOB €CTECTBEHHO-HAYYHOIO0 M TYMaHUTApHOTO IUKJIOB,
pa3IMYHBIX  BUJOB  HMCKYCCTBa,  TEXHOJIOTMM, OCHOB  0€30MacHOCTU
KU3BHENIEATEIbHOCTH, PU3NYECKON KYIbTYpHI;

UCIIOJB30BaTh METOABl OMOJOrMU: HAOMI0AaTh, HU3MEPATh, OIHUCHIBATH
OpraHU3M 4YeJIOBeKa W TIPOIECCHl €ro JKU3HEACITCIBHOCTH, IPOBOJHTH
MIPOCTEUIIINE UCCIIEIOBAHUS OPTaHU3Ma YeJIOBEKa U OOBSICHATh UX PE3yJIbTaThl;

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

BJIAJETh Npu€MaMu padoThl ¢ HHPOpMaLHE: (OpMyIUpPOBATH OCHOBAHUS
JUTSL U3BJICUCHUSI U 00001IeHus MH(OpPMAIIUU U3 HECKOJIbKUX (4—5) UCTOYHUKOB;
npeo0pa3oBbIBATh MH(OPMAITUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCHMEHHBIC M YCTHBIE COOOIIEHUS, HWCITONB3YS TOHATUHHBIN
anmapar HM3y4eHHOTO paszeia OWOJOTHH, CONPOBOXKAATH  BBICTYILICHUE
npe3eHTaIel ¢ y4€ToM 0COOCHHOCTEH ayIUTOPUH 00yJarOIIHXCS.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 buonorus — Hayka o %UBOW IpUPOJIE 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 — TeJa KUBOU MPUPOLBI 10 15 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 Opranu3Me! i cpeia 0OHTaHHA 0 05 https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
° Tpupossrie coodmectsa 0 05 https://m.edso0.ru/7f413368
bu6nmoreka [IOK
0 KuBast MPHPOJA 1 HeoBeK 3 https://m.edsoo0.ru/7f413368
bu6mmoreka [JOK
! Peseperioe Bpens L https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 3.5



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
. bub6nmoreka [IOK
PacTuTemb b OpratHM 8 0 L https://m.edsoo.ru/7f4148d0
CtpoeHue u MHOroobpasue 19 0 3 bubnnorexa [JOK
IIOKPBITOCEMEHHBIX PACTEHHUU https://m.edsoo.ru/7f4148d0
JKuzHenesaTeabHOCTh paCTUTEIBHOTO 99 0 3 bubnunoreka LIOK
Opranu3ma https://m.edso00.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 49 0 7



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KJIIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTsbI
pecypchl
. bu6mmoreka [IOK
1 CucremaTuueckue rpymnisl pacTeHUun 43 0 4 https://m.edsoo.ru/7f416720
bubmuorexa [JOK
2 Pa3zBuTHE pacTuTeNnEHOTO MHUpa Ha 3emite 3 0 0 https://m.edsoo.ru/7f416720
bu6mmoreka [IOK
3 Pacrenus B mpupoIHBIX COOOMIECTBAX 11 0 0 httos://m.edsoo.ru/7f416720
bu6mmorexa [IOK
4 Pactertits it viexosex 4 0 0 https://m.eds00.ru/7f416720
. bubnuotexa [JOK
5 ['puOsl1. JInmaiinuku. baktepun 22 0 2 httos://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 83 0 6



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 Knacc

KoaungecTBo uacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne n/m P Kourpoabnble IIpakTuyeckue (ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
. bu6mmoreka [IOK
1 Henopex — GHoCOLMANLHBIN BA 3 0 https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
2 CTpyKTypa OpraHu3Ma 4e/oBeKa 3 0 1 https://m.edsoo.ru/7f41aa8c
. bubmuoreka [JOK
3 Heitporymopanknas peryimus 8 0 0.5 https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
4 Onopa i ABIKeHHE S 0 2 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
5 BuyTpennsis cpena opranusva 4 0 0.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
6 Kposoobpamerue 4 0 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
/ Hpixanne 4 0 1 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
8 Iluranue u MAMEBapeHAE 6 0 1 https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
9 OOMeH BelecTB U MpeBpaIieHNue YHEPTrun 4 0 15 https://m.edsoo.ru/7f41aa8e
bubmuorexa [JOK
10 Koxa 5 0 2 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
11 B 1
BIICTICHUC 3 0 https://m.edsoo.ru/7f41aa8c
12 PasmHOXeHUE U pa3BUTHE 5 0 0.5 bubmmoreka [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

13

14

15

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OpFaHBI YYBCTB U CCHCOPHBIC CUCTEMBI

HOBeﬂeHI/Ie U IICUXHUKa

YenoBek U OKpyXKarolias cpenia

68

1.5

15

https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

TemaTtuuyeckoe naaHupoBaHue 9 Knacc (68 4, U3 HUX 2 4 — pe3epBHOe Bpems)

Tema ypoka

TpeboBaHuA cTaHAApPTA

| MoBbilWEHHbIN YPOBEHb

yya

Tema 1. O6wime 3aKOHOMEPHOCTU XKU3HU (54 )

1. buonorma — Hayka o
KUBOM MuUpe

Buonorma — HayKa, uccneayowas XusHo.
MN3yueHne npupoapl B obecneyeHmnm
BbIXKMBAHMA Ntogel Ha 3emne. buonorus
— cucTema pasHbix BMONOrMYEcKnX
obnacrteit Hayku. Ponb buonorun B
NPaKTUYECKOMN AeATeNbHOCTM toaei

Ha3biBaTb 1 XapaKTepm3oBaTb
pa3inyHble Hay4YHble obacTn
6buonorun.

XapaKTepun3oBaTb pPo/ib OMOIOrMYECKNX
HayK B NPaKTUYECKOW AeATeIbHOCTH
noaen

2. MeToabl 6UONOrMYECKUX
nccnenoBaHUM

MeTozbl U3yYeHMs KUBbIX OPraHU3MOB:
HabtoaeHUe, U3MmepeHue, cpaBHeHUe,
onucaHme, sKCNepPUMEHT,
MmoaenmpoBsaHue. MNpasuna paboTsbl B
KabuHeTe 6Bonormm c 6MoNOrMYeckUMm
npnbopamm U MHCTPYMEHTaMM

Ob6bACHATb Ha3HaYeHe MeToa0B
nccnefoBaHua B 61Moornu.
XapaKTepun3oBaTb U CPaBHMBATb
MeToAbl Mexay cobol.
Cobnogatb npaBuna paboTbl B
KabuHeTe, obpalleHus c
nabopatopHbiM 060pya0BaHMEM

3. O6Lwme cBOICTBA KUBbIX
OpraHM3MoB

OTAnunTENbHbBIE NPU3HAKK }KNBOTO U
HEXMBOro: XMMNYECKNI COCTaB,
KNeToYHoe CTpoeHne, obMeH BeLLecTs,
Pa3MHOXeHMe, HAacNeaCTBEHHOCTD,
WM3MEHUYMBOCTb, POCT, Ppa3BUTUe,
pa3gpa*KMMocTb. B3anmocBaA3b *KUBbIX
OpraHM3MOB U1 cpeabl

HasblBaTb M XapaKkTepM3oBaTb
NPU3HAKM KMBbIX CYLLECTB.
CpaBHMBATb CBOMCTBA KMBbIX
OpPraHU3MOB U1 TEN HEXNBOW NPUPOabI,
AenaTb BblBOAbI

4. MHoroobpasue popm
HKN3HU

Cpenbl XM3HM Ha 3emne n
MHoroobpasue Ux opraHM3moB.
KnetouyHoe pasHoobpasme opraHn3moB U
MX LapcTBa. Bupycbl — HekneTouYHas
¢dopma xun3Hu. PasHoobpasue
b6uocuctem, otobpakatowee
CTPYKTYpPHbIE YPOBHM OpraHunsaumm
KU3HU

Pasnnyatb yeTblpe cpedbl XKU3HU B
b6uocdepe.

XapaKkTepu3oBaTb OT/INYUTE/IbHbIE
0CobEeHHOCTM NpeacTaBUTENEN PA3HbIX
LLapCTB KMBOW NPUPOAbI.

O6bACHATL 0COHBEHHOCTU CTPOEHUA U
YKU3HeJeATeIbHOCTU BUPYCOB.
Onpepenatb NoHATUE «BMOCUCTEMAY.
XapaKTepun3oBaTb CTPYKTYPHbIE YPOBHM
OPraHU3aLLUN KU3HU

MeTtanpeameTHble
Mo3HasamenbHblie:
yCTaHaB/AMBaTb MPUYNHHO-
CNeacTBeHHbIE CBA3MW,
BblAENATb OObEKTbI U
NPOLECcChl C TOYKM 3pEHUS
LLesioro 1 yacren,
CpaBHMBATb U
KnaccmduumpoBaTsb,
CaMOCTOATE/IbHO BbIGUPaTh
KpUTEPUWN ONS YKA3aHHbIX
JIOTMYECKUX onepauui,
CpaBHMBATbL U AenaTb
BbIBOAbI, C OCTAB/ATb MAaH
naparpada, paboTaTtb C
HaTypa/ibHbIMM OB BEKTaAMM.
PezaynamueHsblie:
dopmMmunpoBaTh LesIb YPOKa U
CTaBWTb 334a4M,
HeobxoaMMmble ANA ee
OOCTUXEHUA; NaHNPOBATb
CBOIO AeATe/IbHOCTb U
NpPOrHo3npoBaThb ee
pes3ynbTaTtbl; paboTaTb Mo
naaHy, CBepsTb CBOU
OENCTBUSA C LeNbo U NpK
HeobxoaMmocTH,
NCNpPaBAATb OLWNBKK
CaMOCTOATE/IbHO;
oCyLEecTBAATb pedaeKkcuto
CBOEW AeATeNbHOCTH,




5. 060b6ueHne n
cucTemaTmsaLma 3HaHUM No
Teme «Obuwme
3aKOHOMEPHOCTM KUSHUY»

O6bACHATb PO/Ib BMOIOTUN B KU3HU
YyenoBseka.

XapaKTepn3oBaTb CBOMCTBA }KMBOTO.
OBnagesatb ymeHUem
apPryMeHTUpPOBaTb CBOKD TOUKY 3peHUA
npu obcyRaeHUM NPobAEMHbIX
BOMPOCOB TEMbI, BbINO/IHAA UTOTOBblE
EELELTER

Haxoautb B UHTepHeTe
[0NONHUTENbHYIO MHbOPMaLUIO 06
YUY€HbIX-6Monorax

dUKcMpoBaTb pesybTaThl
nccneaoBaHUN.
KommyHukamueHele:
CtpouTb peyesble
BbICKa3blBaHWS B YCTHOM
dopme, aprymeHTMpPOBaTb
CBOIO TOYKY 3peHMA,
OTCTaMBaATb CBOO MO3ULMUIO,
CTPOUTb NPOAYKTUBHOE
B3aMMOAENCTBME CO
CBEPCTHUKAMU U
B3POC/bIMMK; UCMONb30BaTb
MHPOPMALMOHHbIE pecypchbl
ONA NOArOTOBKM
coobueHus.

JInyHOCTHbIE :
dopmupoBaHme
NMo3HaBaTe/IbHOro MHTepeca
K M3y4YeHUIo Npupoabl 1
NCTOPUN PA3BUTUA 3HAHUI O
npupoae; NoOHMMaHne
3HAYMMOCTM PACTEHUI B
KM3HW YeNoBEKa; yMeHUe
NPUMEHATb NOJIyYEHHbIE
3HaHWA B MPAKTUYECKOMN
aeaTenbHocT; cobatogeHme
npasun paboTbl B KabuHeTe
1 ¢ nabopaTtopHbIM
obopyanoBaHuem;
dopmmpoBaHue
3KO/IOTMYECKOM KybTYpbl.

Tema 2. 3aKOHOMEPHOCTU ¥U3HM Ha KNeToyHoM ypoBsHe (10 y)

6.
MHoroobpasue
KNEeTOK

O606LieHMe paHee N3YYEeHHOTO
maTtepuana. MHoroobpasue TMNos
KJIETOK: CBOBOAHOKMBYLLNE U

Onpefenatb OTANYUTE IbHbIE MPU3HAKK
KJIETOK MPOKAPUOT M 3yKapmoT.
Mp1BOAUTL NPUMEPBI OPraHN3MOB

MeTanpeameTHbie
lo3HasamesnoHblie:
YCTaHaB/IMBATb NPUYNHHO-




JlabopamopHas
paboma Ne 1

«CpaBHEHWE PacTUTESIbHbIX U1

XUBOTHbIX KNETOK»

0b6pasytoLLme TKaH1, NPOKapUOTHI,
3YKapuoTbl. POb YYEHBIX B U3yYeHUU
KNETKU.

NPOKapunoT U 3yKapKnoT.
XapaKTepu3oBaTb CyLLECTBEHHbIE
NPU3HAKKU }KU3HEAEATENbHOCTU
CcBOHOAHOKMBYLLEN KNETKN N KNETKMU,
BXOASLLEN B COCTaB TKaHW.

Ha3biBaTb MMeHa YUYEHbIX, MOIOMKMBLLNX
Hava/i0 U3YYEHUIO KNETKMU.

CpaBHMBATb CTPOEHME PACTUTENbHbIX U
YKMBOTHbIX KNETOK.

duKcrpoBaTh pesyabTaTbl HabAOAEHU
W Oenatb BbIBOAbI.

Cobntopatb npaBuaa paboTbl B
KabuHeTe, obpalleHus c
nabopatopHbiM 060pya0BaHMEM

7. XMMU4ecKue BellecTsa B
KNeTke

O606LLeHMEe paHee N3YYEeHHOTO
maTtepuana. OcobeHHOCTU XMMUYECKOTO
COCTaBa YKMBOW K/NETKM N €ro CXOACTBO Y

pasHbIX TUNOB KAeToK. HeopraHnyeckue m

opraHMyecKue BeLLecTBa KAeTKu.
CopaepskaHue BObl, MUHEPasbHbIX
conei, yrnesoaos, (Mnnaos, 6enKos B
KNeTKe 1 opraHunsme. Ux pyHKLUMM B
MU3HEAEATENbHOCTU KNETKU

Pa3fniMyaTbh M Ha3biBaTb OCHOBHbIE
HeopraHM4yeckne 1 opraHuyeckme
BelLecTBa KNEeTKM.

O6bACHATb GYHKLUMN BOApI,
MWHepasbHbIX BeLecTs, 6enKos.,
YyrneBsoAos, AMNUA0B U HYKNENHOBbIX
KMC/OT B KNeTKe.

CpaBHMBATb XMMMYECKMIN COCTaB
KNETOK YKMBbIX OPraHNU3mMoB U Ten
HEeXMBOW NPUPOLbI, AeNaTb BbIBOAbI

8. CTpoeHue KneTkn

CTPYKTYpHbIe YacTu KNeTkn: membpaHa,
AL4PO, UMTONIAa3Ma C OpraHonAaMM U
BK/IIOYEHMAMM

PasnnyaTb OCHOBHbIE YaCTU KNETKMU.
HazbiBaTb M 06BACHATb CYLLLECTBEHHbIE
MPU3HAKM BCEX YaCTel KIETKU.
CpaBHMBaTb 0COBEHHOCTU KNETOK
PacTeHUI U KUBOTHBbIX

9. OpraHounabl KNeTKM N nX
bYHKLMM

MembpaHHble U HemeMbpaHHble
OpraHouAbl, OTANYUTENbHbIE
0COBEHHOCTU UX CTPOEHUA U PYHKLUU

BbloensaTb M Ha3bIBaTb CyLLECTBEHHbIE
NPW3HAKK CTPOEHWA OPraHOMAOB.
PasnnyaTb opraHoMAbl KNETKU Ha
pYCyHKe yyebHuKa.

O6bACHATb GYHKLMM OTAENbHbIX
OPraHOWAOB B XKM3HEAEATE/IbHOCTU

CNeacTBeHHbIE CBA3MN,
BblAENATb OObEKTbI U
NPOLECChl C TOYKM 3pEHUS
LLesioro 1 vyacrten,
CpaBHMBATb U
KnaccnduumposaThb,
CaMoCTOATEIbHO BbIGUPATH
KpUTEPUN ONS YKa3aHHbIX
JIOrMYecKkux onepauumn,
CpaBHMBATbL U AenaTb
BbIBOZbl, C OCTaBAATb M/AH
naparpada, pabortaTtb C
HaTypa/ibHbIMM OOBEKTAMM.
Pez2ynamuseHvie:
dopmmpoBaTh LEeNb ypoKa U
CTaBUTb 334a4M,
HeobxoaMmble ANA ee
OOCTUMKEHUA; NIaHMPOBaTb
CBOO AEATENbHOCTb U
NporHo3upoBaTh ee
pesynbTaTtbl; paboTaTb Mo
naaHy, CBepsTb CBOM
OENCTBUA C LLeNbo U Npu
HeobxoaMmocTH,
NCNPaBAATb OWNOKK
CaMOCTOATE/IbHO;
OCyLLEeCTBAATb pedaeKcuto
CBOEW AeATeNbHOCTH,
dUKCHpoBaTb pesynbTaTbl
nccneaoBaHUN.
KommyHukamueHwle:
CTpouTb peyeBble
BbICKa3blBaHMA B YCTHOM
dopme, aprymeHTMpOBaThL
CBOIO TOYKY 3peHus,




PacTUTENbHOM U KUBOTHOM K/IETOK

10. O6bmeH BewecTs —
OCHOBA CyLLLECTBOBaHUSA
KNEeTKK

MoHATME 06 0bMeHe BellecTB KakK
COBOKYMHOCTU BUOXMMUYECKUX peaKLLUN,
obecneynBatoLMX KU3HEAEATENbHOCTb
KNETKWU. 3HaYeHNe acCUMMUNALNU U
ANCCUMMUANALAN B KNeTKe. PaBHoBecKe
SHEepPreTMYeCcKoro COCTOAHMA KNETKN —
obecneyeHne eé HOpMasibHOIoO
bYHKUMOHMPOBAHUA

Onpepenatb NoHATUE «OBMEH
BellecTB». YCTaHaB/MBaTb pasaunyme
MNOHATUI KaCCUMMUNALUA» U
«AUCCUMUNALMNAY.

XapaKTepu3osaTb 1 CPaBHMBaATb PO/b
aCCUMUAALMU U AUCCUMUNALNN B
KU3HeAeATeIbHOCTU KNeTKK, Aenatb
BbIBO/bl Ha OCHOBE CPaBHEHMUA.
0O6bACHATb pob ATD Kak
YHMBEPCA/IbHOrO NepeHocUmKa u
HaKOMUTENS SHEePTUMn.
XapaKTepusoBaTb sHepreTuyeckoe
3HauyeHne obmeHa BeLW,ecTB A41A KNEeTKU
M opraHun3ma

11. BuocuHTes benka B
KUBOWM KneTke

MoHATMe 0 BUocuHTEe3e. ITanbl CMHTE3a
6eKa B KneTke. Ponb HYKAeMHOBbIX
KMUCNOT M pubocom B BMoCcHHTe3e benkos

Onpenenatb NoHATME «BUOCUHTES
6enKka». Bblaenatb 1 HasbiBaTb
OCHOBHbIX Y4aCTHUKOB BUOCUHTE3a
6ekKa B KneTke.

Pa3fniMyaTbh 1M XapaKTepm3oBaTb 3Tanbl
6uocHHTe3a H6enka B KNeTKe.
OTBeYaTb Ha UTOTOBbIE BOMPOCHI

0TCTamBaTb CBOIO MO3ULMIO,
CTPOUTbL NPOAYKTUBHOE
B3aMMOAENCTBME CO
CBEPCTHUKAMM U
B3POC/IbIMM; UCMO/Ib30BATb
MHPOPMaALMOHHbIE pecypchbl
A9 NOArOTOBKM
coobuleHus.

JlnyHocTHble :
dopmupoBaHme
no3HaBaTe/IbHOro MHTepeca
K M3y4YeHM1Io Npupoabl 1
MCTOPMM Pa3BUTUA 3HAHMI O
npupoae; NoHMMaHue
3HAYMMOCTM PaCTEHUI B
KU3HM YeNoBeKa; ymeHue
NPMMEHSATb NOJTYYEHHblE
3HaHWUA B NPaKTUYECKOW
AeaTenbHoCTH; cobatogeHme
npasun paboTbl B KabuHete
n ¢ NabopaTopHbIM
obopyaoBaHuem;
dopmumpoBaHue
9KOJIOTMYECKOM KY/IbTYpbl.

12. buocuHTes yrnesoaos —
doTocuHTE3

NMoHATME 0 PpOoTOCMHTE3E KaK npoLecce
CO3/aHUA YIIEBOLOB B KMBOU K/ETKe.
[Be cTagmu GoToCcMHTE3a: CBETOBAA U
TeMHOBasA. YC/I0BMA NPOTeKaHNA
boTOCUHTE3a U ero 3HaveHue s

npupoAbl

Onpenenatb noHATME «POTOCUMHTESY.
CpaBHuMBaTb cTagMm GOTOCUHTES],
[,EenaTtb BbIBOAbl HA OCHOBE CpaBHEHMA.
XapaKTepun3oBaTb 3Ha4YeHUe
$OTOCUHTE3a AN1A PACTUTENIbHOM KNETKM
W NpUpoAbl B LLENOM

13. ObecneyeHne KNeToK
3Hepruen

MoHATUE O KNETOYHOM AbIXaHUM KaK O
npouecce obecneyeHusa KNeTku
aHeprueit. CTafuy KNETOYHOTO AbIXaHWA:
beckucnopogHas (bepmeHTaTUBHAA, UM

Oﬂpe,ﬂ,eﬂﬂTb NOHATUE KKNIeTOYHOoe
AbIXaHue»n.

CpaBHMBaTb CTagnn KNETOYHOro
AbIXaHNA N aenatb BbiBOAbI.




rMUKONU3) U KucnopoaHas. Ponb
MWUTOXOHAPWUI B KNETOUYHOM AbIXaHUU

XapaKTepun3oBaTb 3HayeHue
K/IETOYHOTO AbIXaHUA ANA KNETKU U
opraHuMsma.

BbIABAATbL CXOACTBO M pasnmymne
AbIXaHUA 1 poToCUHTE3A

14. PasMHOXXEeHUEe KNEeTKN U
€€ }KU3HEHHbIN LUK
JlabopamopHasa paboma Ne 2
«PaccmaTpusaHue
MMKPOMPEenapaTos C
AeNAWMMUCH KTETKAMN»

PasmHOXeHMe KNeTKku NyTém aeneHua —
obllee CBOMCTBO KNETOK O4HOK/IETOYHbIX
N MHOTFOKJETOYHbIX OPraHU3MOB.
KnetouHoe peneHue y npokapmot —
LeneHuve KneTku Hagsoe. leneHuve
KNETKM Y 3yKapmnoT. MuTto3. ®asbl
MUTO3a. "KU3HEHHbIW LUK KNETKMU:
nHTepdasa, MuTos. PasgeneHne
K/IETOYHOrO COAEPKMMOTO Ha ABe
[04YepPHME KNETKW.

XapakTepusoBaTb 3HayYeHue
Pa3MHOKEHMUA KNETKM.

CpaBHMBATb AeNeHne KNEeTKU
NPOKapMOT M 3yKapWuoT, Aenatb
BbIBO/bl HA OCHOBE CPABHEHMUA.
OnpepenAaTb NOHATUA KMUTO3» U
CKNETOYHbIN LUK,

O6bACHATL MexaHMU3M pacnpeneneHuns
HacneACTBEHHOrO MaTepuana Mexay
OBYMS JOYEPHUMM KNETKAMMU Y
NPOKapuoT U 3yKapuorT.

Ha3biBaTb M XapaKTepM30BaTb CTaANU
KNETOYHOTO LMKAA.

Habntogatb M onucbiBaTh Aenalimecs

KNI€TKN NO roTOBbIM MUKpOMNpenapaTam.

®duKcMpoBaTb pesynbTaThbl
HabnoaeHU, bopMmynnposaTthb
BbIBOAbI.

Cobntopatb Nnpasuna paboTbl B
KabuHeTe, obpalleHns ¢
nabopatopHbiM 060pya0BaHMEM

15. O606uweHne u
cUcTemMaTusauma 3HaHui no
Teme «3aKOHOMEpPHOCTU
YKU3HU Ha KNEeTOYHOM
YPOBHE»

XapaKTepu3oBaTb CyL,ECTBEHHbIE
NPW3HaKK1 BaXKHENLLNX NPOL,ECCoB
U3HEOeATENIbHOCTU KNETKU.
Mcnonb3oBaTb MHGOPMaLMOHHbIE
pecypcbl AN NOATOTOBKM Npe3eHTaLui
M coobLLEeHMI NO MaTepranam TemMbl

Tema 3. 3aKOHOMEPHOCTU }KU3HU HA OPraHU3MEHHOM ypoBHe (17 u)

16. OpraHmM3am — OTKpbITaA
MBaA cucTema

OpraHM3M KaK XXunBaa cucrema.
KomMnoHeHTbI cuctembl, UX

O60CHOBbIBaTb OTHECEHME KUBOTO
OpraHn3ma K buocucteme.

MeTanpeameTHbie

lo3HasamesnoHblie:




(buocucrema)

B3aumoencTeune, obecneumnsatowuiee
LeNIOCTHOCTb BUOCUCTEMbBI KOPraHU3M».
Perynaumsa npoueccos B 6uocmucteme

Bblaenatb cylwecTBeHHbIE NPU3HAKK
6MOCUCTEMBI «OPraHM3M»: 0bmeH
BELLLECTB U NPEeBPaLLEHUSA SHEPTUM,
nuTaHue, AblXxaHWe, TPaHCNopPT
BELLECTB, CBA3M C BHELLUHEN cpeaoi.
O6BACHATL LLENOCTHOCTb U OTKPbLITOCTb
buocucTemsi.

XapaKTepun3oBaTb CNOCOGHOCTb
brnocucTembl K perynsumm npoueccos
KU3HeAeATeNbHOCTU

17. baktepun n BUpYycChbI

Pa3Hoobpasune popm opraHM3moB:
OZHOK/IEeTOYHbIE, MHOTOKNETOUYHbIE U
HeKkneTo4Hble. bakTepumn Kak
OZHOK/NIeTOYHblE f0AAEPHbIE
opraHM3mbl. BUpycbl Kak HEK/1IeTOYHasn
bopma *Ku3HU. OTAnYUTENbHbIE
0CcobeHHOCTM baKTepuii U BUPYCOB.
3HayeHne baKTepuit U BUPYCOB B

npupoae

BblAensaTb CyLLeCTBEHHbIE NPU3HAKU
baKTepuin, uMaHobaKkTepuii n BUPYCOB.
O6bACHATb (Ha KOHKPETHbIX NpMMepax)
CTpOEeHMe 1 3HaUYeHne BaKTepuid,
LuMaHobaKTepuin 1 BUPYCOB.
PaccmaTpuBaTb M 06bACHATL MO
pUCYHKY yuebHMKa npouecc
NPOHUKHOBEHWA BUPYCA B KNETKY U ero
Pa3MHOMKeHMUSA.

MpuBoAMTb NpUMepbl 3aboneBaHui,
BbI3bIBaeMbIX BaKTepMAMM U BUPYCaMu

18. PacTuTenbHbIN OpraHnu3am
M ero ocobeHHoCTH

[NaBHble CBOCTBA PaCTEHUIN:
aBTOTPODHOCTb, HECNOCOBHOCTD K
aKTMBHOMY NepeaBUKEHWIO,
pa3meLLeHMe OCHOBHbIX YacTel — KOPHA
n nobera — B BYX pa3sHbIX cCpeaax.
Ocob6eHHOCTN PacTUTENbHOW KNETKU:
NPUHAANENKHOCTb K 3yKapMoTam,
Hann4yme KNEeTOUYHOWM CTEHKM, NNACTUA U
KpynHbIX Bakyonen. Cnocobbl
pPa3sMHOEHWA pacTEHMIA: NOJI0BOE U
6ecnonoe. OcobeHHOCTN NOI0BOTO
pa3sMHOMKeHUs.

Tunbl 6€CN0N0ro Pa3MHOMXKEHUA:

BblaenaTb 1 06061aTh CyLecTBEHHbIE
NPU3HaKK pacTeHNn U PacTUTEIbHOM
KNETKMU.

XapaKkTepun3oBaTb 0COBEHHOCTH
NPOLLECCOB KMU3HEAeATeIbHOCTH
pacTeHUI: NUTaHUA, AbIXaHUS,
boTOCMHTE3a, Pa3MHOXKEHUA.
CpaBHMBATb 3HaYeHMe NOJI0BOro U
6ecnonoro cnocoboB pasmMHOMKEHUS
pacTeHuit, AenaTb BbIBOAbI Ha OCHOBE
CpaBHEHMA.

O6bACHATb PO/b Pa3/IMYHBIX pacTeHUI
B KM3HW YesoBeKa.

YCTaHaBAMBATb NPUYNHHO-
CNneacTBeHHbIE CBA3MN,
BblAeNATb 0OBbEKTbI U
NMPOLLECChl C TOYKMU 3peHUA
LLesioro 1 vyacrten,
CpaBHMBATb U
KnaccnduumposaThb,
CaMoCTOATe/IbHO BbIGUpPaATH
KpUTEPUWN ONS YKA3aHHbIX
NIOTMYECKUX onepauuii,
CpaBHUBATbL M AenaTb
BbIBOAbI, C OCTAB/ATb MAaH
naparpada, paboTtaTtb C
HaTypa/ibHbIMM O6BEKTaAMM.
Pez2ynamuseHvie:
dopmmpoBaTh LEeNb ypoKa U
CTaBWUTb 334a4M,
HeobxoaMmble ANA ee
OOCTUMKEHUA; NIaHMPOBaTb
CBOO AEATENbHOCTb U
NporHo3upoBaTh ee
pesynbTaTtbl; paboTaTb Mo
naaHy, CBepsiTb CBOM
OENCTBUA C LLeNbo U Npu
HeobxoaMmocTH,
NCNPaBAATb OLWNOKNK
CaMOCTOATE/IbHO;
OCyLLEeCTBAATb pedeKkcuto
CBOEW AeATeNbHOCTH,
dUKCHpoBaTb pesynbTaTbl
nccneaoBaHUN.
KommyHuKamueHslie:
CTpouTb peyeBble
BbICKa3blBaHMA B YCTHOM
dopme, aprymeHTMpOBaTh




BeretatMBHoe, cnopamum, ageneHnem
KNEeTKN HagBoe

MpuBOAUTL MPUMEpPBI UCMOIb30BaHMUA
4YeN0BEKOM Pa3HbIX cnocobos
Pa3MHOKEHUA PACTEHNI B XO3ACTBE U
B Npuposae

19. MHoroobpasue pacteHui
1 3HayeHue B Npupoae

0606ueHne paHee N3y4eHHOro
maTtepuana. MHoroobpasue pacteHui:
CnopoBsble N cemeHHble. OcobeHHOCTH
CMOPOBbIX PAaCTEHUIN: BOAOPOC/EN,
MOXOBMAHbIX, NaNOPOTHNUKOB, XBOLLEN U
N1ayHOB; CEMEHHbIX PACTEHUI:
rO/I0CEMEHHbIX N LBETKOBbIX
(nokpbiTocemeHHbIX). Knaccbl oTaena
LiBeTKoBblE: ABYA0/IbHbIE U
oAHOA0NbHbIE pacTeHnA. OcobeHHOoCTH
M 3HAaYEHWE CEMEHU B CPaBHEHWUU CO
cnopoi

Bblaenatb n 0606WaTh CyLecTBEHHbIE
NPW3HaKK PacTeHUA PasHbIX rpynn,
NPUBOAUTL MPUMEPBI STUX PACTEHUIA.
Bbiaensatb n 0606wWatb ocobeHHOCTH
CTPOEHMA CMOPOBbIX U CEMEHHbIX
pacTeHui.

Pa3niMyaTb M Ha3biBaTb OpraHbl
pacTeHM Ha HaTypaJibHbIX 0OBbEKTAX U
Tabanuax.

CpaBHMBATb 3HAYEHNE CEMEHU U CMOP B
KU3HU pacTeHum

20. OpraHm3mbl LAPCTBA
rpnboB M ANWANHMKOB

Ipnbbl, X CXOACTBO C APYTUMU
3YKapnoTUYECKMMM OPraHn3mamm —
PacTeHUS MU U KUBOTHBIMW — U OTANYUNE
oT Hux. Cneumduryeckme cBOMNCTBa
roubos. MHoroobpasue 1 3HaYeHune
rpnboB: NNECHEBbIX, LWAAMNOYHbIX,
napasuTUYeckmx. JIMWwaiHUKK Kak
ocobble CMMBUOTUYECKME OPTraHMU3MbI;
NX MHOroobpasue u 3HayeHne

BblgensaTb M XapaKTepmnsoBaTb
CYLLECTBEHHbIE NPU3HAKU CTPOEHMA U
NPOLECCOB KM3HEAEATENbHOCTU
rpnboB 1 ANLWANHUKOB Ha KOHKPETHbIX
npumepax.

CpaBHMBaTb CTpOEHMe rpuboB co
CTPOEHNEM PACTEHMIA, }KUBOTHBIX U
NIMLANHMKOB, AeNaTb BblBOAbI.
XapaKTtepunsoBaTb 3Ha4YeHue rpnbos u
JIMWANHUKOB AN Npupoabl U
YyesioBeKa.

OTmeyaTb OMACHOCTb AZ40BUTLIX TPUOOB
M HeobX04MMOCTb 3HAHMA NPaBUA
cbopa rpmbos B npupose

21. }KMBOTHbI OpPraHn3m U
ero ocobeHHOCTH

OCco6EHHOCTU KMBOTHbIX OPraHNU3MOB:
NPVHAA/IEKHOCTb K 9yKapuoTam,
reTepoTpodHOCTb, CNOCOBHOCTL K
aKTUBHOMY MepeaBUKeHMIo, 3a60Ta o
NMOTOMCTBE, MOCTPOMKa Kuauw, (rHésa,

BblaenaTb M 06061WaTh CyW,ecTBEHHbIe
NPW3HaKK CTPOEHMUS U NPOLLeCccoB
U3HEOeATeIbHOCTU XUBOTHbIX.
Habntogatb M onucbiBaTb NOBeAeHUE
YKUBOTHbIX.

CBOO TOYKY 3peHus,
OTCTaMBaTb CBOIO NO3MULMIO,
CTPOMUTb MPOAYKTUBHOE
B3aMMOAENCTBME CO
CBEPCTHUKAMM U
B3POC/IbIMM; UCMO/Ib30BATb
MHPOPMaALMOHHbIE pecypchbl
A9 NOArOTOBKM
coobuleHus.

JlnyHocTHble
dopmupoBaHme
no3HaBaTe/IbHOro MHTepeca
K M3y4YeHUIo NpUpoabl 1
NCTOPUN PA3BUTUA 3HAHUI O
npupoae; NoOHMMaHWe
3HAYMMOCTM PACTEHUI B
YKU3HU YeNOBEKA; yMeHMe
NPUMEHSATb MNONYYEHHble
3HAHWA B MPAKTUYECKOM
AeATenbHOCTH; cobntogeHne
npaBun paboTbl B KabuHete
n ¢ nabopaTopHbIM
obopynoBaHuem;
dopmumpoBaHue
9KOJIOTMYECKOM KY/IbTYPbl.




Hop). [leneHue KNBOTHbIX NO cnocobam
006bIBaHUA NULLM: PaCcTUTENbHOAOHDIE,

XWLLHbIEe, NAapa3snTUYECcKme, NaganblimKu,

BCceAgHblE

HasblBaTb KOHKPETHbIE NPUMEpbI
Pa3IMYHbIX ANKUX }KUBOTHbIX U
Hanbosiee pacnpoCTPaHEHHbIX
O0MaLLHUX }KUBOTHbIX.

O6bACHATb POJ/Ib PA3/IMYHBIX }KUBOTHbIX
B *KM3HW YesoBEKa.

XapakTepunsoBaTb cnocobbl NUTaHKUA,
pacceneHus, nepexnBaHus
HebaronpuATHbIX YCIOBUI U
NMOCTPOMKN KUIULL }KMBOTHBIMU

22. MHoroobpasue
HKNBOTHDbIX

[leneHve XMBOTHbIX Ha ABa NOALAPCTBA:

MpocTeniume n MHOFOKNETOUHbIE.
OcobeHHOCTM NPOCTENLLMX:
pacnpocTpaHeHue, NUTaHKe,
nepegsuxkeHne. MHOrokneTo4YHbole
YKMBOTHbIE: 6ECNO3BOHOUYHbIE U
No3BOHOYHble. OCOBEHHOCTU PasHbIX
TMNOB 6eCNO03BOHOYHbIX }KMBOTHbIX.
OcobeHHOCTM TMMNa XopaoBble

Bbiaenatb n 0606WaTh cywecTBeHHble
NPW3HaKK CTPOEHMSA U MPOLLEeCCcoB
YKU3HEOeATeIbHOCTU KUBOTHbIX.
BbIABAATb NPUHAA/IEKHOCTb }KUBOTHbIX
K onpeaenéHHom cucTemaTUYeCcKom
rpynne (Knaccudukaumm).

Pa3nnMyaTb Ha HATypPanbHbIX 0OBEKTAX U
TabnmLax opraHbl U CUCTEMbI OPraHOB
YKMBOTHbIX Pa3HbIX TUMOB W K/1AcCOB,
Hambonee pacnpoCTPaHEHHbIX
OOMALLHUX KUBOTHbIX U }KUBOTHbIX,
ONaCHbIX ANA YeNoBeKa.

O6bACHATb POJ/Ib PA3/IUYHBIX *KUBOTHbIX
B KM3HW Ye/oBeKa.

XapaKTepusoBaTb pPOCT U pa3BUTHE
YKMBOTHbIX (Ha NpUMepe Knacca
Hacekomble, Tna Xopaosbie)

23. CpaBHeHMe CBOICTB
OopraHu3ma yesoBekKa 1
KMBOTHbIX.

O606LieHMe paHee N3YYEeHHOTO
MaTtepuana. CXoACTBO YenoBeKa 1
UBOTHbIX. OT/IMYME YesloBEKA OT
YKMBOTHbIX. CUCTEMbI OPraHOB Y
yesIoBEKA KaK opraHM3ma:
nuweBapuTenbHas, AblxaTe/bHas,
KpOBEHOCHas, BblaenutenbHas. OpraHbl
YyBCTB. YMCTBEHHbIE CMOCOBHOCTH

Mp1BOAWTL [OKA3aTeNbCTBA POACTBA
YyesloBEKA C M/IEKOMUTAOLWMMMU
KMBOTHbIMM.

BbISIBNATH M HAa3bIBATb KNETKK, TKAHMU,
OpraHbl M CUCTEMbI OPraHOB YesI0BEKa
Ha pUCyHKax yyebHMKa 1 Tabanuax.
CpaBHMBATb K/IETKM, TKAHN OpraHn3ma
YyesIoBEKA U KUBOTHbIX, AeNaTb




4yesioBeEKa. an‘-IMHbI, O6yCIIOBIIMBaIOLLI,VIe

coumManbHblE CBOWCTBA Ye/ioBeKa

BbIBOAbI.
Bblaenatb ocobeHHOCTH
bronorMyeckom NpmMpoapl YesioBeKa u
ero CoLManbHOM CYyLWHOCTH, AenaTb
BbIBOAb!

24. PazaMHOXeHue XUBbIX
OpraHM3moB.

Tunbl Pa3smMHOXeHUA: nNosioBoe n
6ecnonoe. OcobeHHOCTM N0JI0BOro
Pa3MHOXeHUA: CIMAHNE MYXKCKUX U
KEeHCKMX rameT, onnoa0TBopeHue,
obpasoBaHue 31roTbl. becnosoe
pa3sMHOXeHue: BereTaTUBHOE,
obpasoBaHue cnop, AeNeHnUe KNeTKU
HagBoe. buonornueckoe 3HaveHue
Nnos0BOro U 6ecnoioro PasMmHoOMKeHMs.
CmeHa noKoneHuit — 6ecrnosioro un
No/I0BOr0 — Y XMBOTHbIX W pacTeHui

Bbioenatb U xapakTepusosaTb
CywiecTBeHHble NPU3HaKn1 ABYX TUMNOB
pa3MHOKEHWUS OPraHN3MOB.
CpaBHuBaTb NoN0BOE U Becnonoe
Pa3MHOXXeHUe, XeHCKne n myxckume
NMo/IoBble KNeTKU, 4e/1aTb BbIBOAbI.
O6bACHATb PO/Ib ONIOAOTBOPEHMUA U
06pa3oBaHUA 3UTOTbl B Pa3BUTUMU
YKMBOFO MMpa.

BbIfABAATb M XapaKTepM30BaTb NoJI0BOE
n 6ecnosioe NOKOAEHMA Y NAaNOPOTHMKA
MO PUCYHKY y4ebHMKa.
XapaKkTepn3oBaTb 3HaYeHME NONOBOro
1 6ecnosioro NOKOIEHUIN y PacTeHUI n
YKUBOTHbIX.

PackpbiBaTb bMonornyeckoe
NPeVMyLLECTBO NOJI0BOrO
pa3sMHOKeHUs

25. UhansuayanbHoe
pa3BUTUE OPraHN3IMOB

MoHsATHe 06 oHToreHese. MNepuoabl
OHTOreHe3a: sMOPMOHAbHbINM U
NocTambpuroHanbHbIi. CTagnm passuTms

ambpuoHa: 3uroTa, ApobaeHne, racTpyna

c anddepeHumaLmelnt KNeToK Ha
3KTOAEPMY, SHTOLEPMY Y ME30AEPMY,
opraHoreHes. OcobeHHoOCTV nNpoLecca
pa3BUTUS IMOPMOHA, ero 3aBUCMMOCTb
oT cpeapl. OcobeHHOCTH
NOCT3SMBOPUOHANLHOTO Pa3BUTUA.
Pa3BuTHE }KMBOTHbIX OPraHM3MOB C
npespaLLeHnem u 6es npespaLLeHus

Onpenenatb NOHATUE KOHTOreHe3».,
BblaensaTb M CpaBHUBATb CYLLECTBEHHbIE
NMPY3HaKK ABYX NEPUOLOB OHTOreHesa.
Ob6BACHATL NPOLLECChI PAa3BUTUA U poCTa
MHOTOK/IETOYHOTO OpraHmn3ma.
CpaBHMBATb 1 XapaKTepnsoBaTb
3HaYeHMe OCHOBHbIX 3TarNoB Pa3BUTUSA
ambpuoHa.

Ob6BACHATb 3aBUCUMOCTb Pa3BUTUA
3MOpPMOHa OT HAaC/NeACTBEHHOIO
MaTeprana u yc0BuUii BHELHEN cpesbl.
Ob6BACHATb Ha MPUMEpPe HAaCEeKOMbIX




pa3BUTME C NOJIHbIM U HEMOJIHbIM
npespaLLeHnem.

Ha3biBaTb M XapaKTepM30BaTb CTaANN
pOCTa M PasBUTUA Y NATYLIKK

26. Obpa3oBaHKMe NOM0BbIX
KneTtok. Mewnos.

MoHAaTMe o AnNnaonagHom U ranionagHom
Habope XPOMOCOM B KneTKe. HKeHckue n
MYXCKKMe noaoBble KNeTKU — ramMeTbl.
Meino3 Kak 0cobblli TN AeNeHUa KNeTKN.
MepBoe 1 BTOpoOe AefeHne meliosa.
MoHATWE O cnepmaToreHese u ooreHese

Ha3biBaTb 1 XapaKTepmn30BaTh KEHCKMe
N MYXCKKMe NnosioBble KNIeTKHU,
annaonaHole U rani1ongHble KeTKU
OpraHM3MOB.

Onpeaenatb NOHATUE «MEN03».
XapaKTepun3oBaTb 1 CpaBHUBATbL NEpPBOE
M BTOpPOE AeneHne meinosa, genatb
BbIBOAbI. Pa3zninyatb NnoHATUA
«CnepmaToreHes» u «ooreHes».
AHann3nposaTtb 1 OLLEHUBATb
6MON0rMYECKYIO PO/Ib Meio3a

27. I3y4yeHne mexaHmnsma
HacnenCcTBEHHOCTM.

Hauano nccneposanni
HacneaCTBEHHOCTM OPraHM3MOB.

MepBbii HayyHbIM TpyAa . MeHaena u ero
3HayeHue. JoCTUXEeHMA COBPEMEHHbIX
nccnefoBaHUM HacNeACTBEHHOCTHU
OpraHM3mMoB. YCNoBUA A1 aKTUBHOIO
pa3BUTMA UCCIeL0BAHNUM
HacneacTBeHHOCTU B XX B.

XapaKTepun3oBaTb 3Tanbl N3y4yeHna
HacneacTBEHHOCTM OPraHM3MOB.
O6bACHATb CYLLECTBEHHbIN BKNa4, B
nccneno0BaHMA HacNeaCTBEHHOCTU U
nameHumsoctu . MeHpgens.
BblABNATL M XapaKTepun3osaTb
COBpPEMEHHbIE AOCTUXEHNA HAYKN B
nccnen0BaHMAX HacNeACTBEHHOCTU U
M3MEHYMBOCTH

28. OcHOBHble
3aKOHOMEPHOCTHU
Hac/neaCTBEHHOCTH
OpraHM3mMoB

MoHATME 0 HacNeaCTBEHHOCTU U
cnocobax nepenayn NpUsHaKoBs oT
poauTteneit notomcTay. Habop
XPOMOCOM B OpraHu3me. l'eH u ero
csoncTBa. leHoTUn 1 peHoTUN.
N3meH4YnBOCTb M €€ NpoaBaeHne B
opraHumsme

CpaBHMBaTb NOHATUA
«HacNeaCcTBEHHOCTbY» U
«U3MEHUYMBOCTbY.

ObBACHATb MEXaHU3Mb!
Hac/neaCcTBEHHOCTU Y USMEHUYMBOCTH
OpPraHM3MoB.

Onpenenatb NOHATUA KTEHY,
«reHoTUN», «GEeHOTUM Y.

MprBOAWTL NPUMEPBI MPOABAEHUS
Hac/neaCcTBEHHOCTU Y USMEHUYMBOCTM
OpraHn3mosB




29. 3aKOHOMEPHOCTH
N3MEHYNBOCTH.
JlabopamopHas
paboma Ne 3
«BbiaBneHne
HacnenCTBEHHDIX U
HeHacneaCTBEHHbIX
NMPWU3HAKOB Yy pacTeHUM
pasHbIX BUAOBY

MoHATHE 06 M3MEHUYMBOCTM U €€ Poaun
ONna opraHn3amoB. HacneactseHHasa u
HeHacneaCTBEHHAA U3MEHYMBOCTb. TUMbI
HacneACTBEHHOW (reHOTUNMYeCKo)
WM3MEHUYMBOCTM: MyTaLMOHHaS,
KOMBMHaTUBHaS.

BblAenaTb CyLLeCTBEHHbIE NPU3HAKK
N3MEHYMBOCTY.

Ha3biBaTb M 06BACHATL NPUYMHBI
HacneaCcTBEHHOM U3MEHYMBOCTU.
CpaBHuMBaTb NpoABaeHUEe
HacneaCcTBEHHOM U HeHac/1eACTBEHHOMN
N3MEHYMBOCTN OPraHM3MOB.
O6bACHATb NPUYMHBI NPOSABIEHUS
Pa3/INYHbIX BULOB MyTaLMOHHOWN
N3MEHYMBOCTY.

OnpepenAaTb NOHATUE KMYyTareH».
BbifaBNATb, Habto4aTb, ONMUCLIBATb
NPW3HaKK NposABAEHUA
HaceACTBEHHbIX CBOMCTB OPraHU3MOB
N UX U3MEHYMBOCTY.

0606LWWaTb MHDOPMALUIO U
bopmynnpoBaTb BbIBOAI.

Cobnogatb npaBuna paboTbl B
KabuHeTe, obpalleHus c
nabopatopHbiM 060pya0BaHMEM

30. HeHacneacTBeHHas
N3MEHYMNBOCTD.

JlabopamopHaa paboma

Ne 4

«M3yueHne nameH4MBOCTH Yy

OpraHM3moB»

MoHATME O HEHACNeACTBEHHOM
(beHoTUNMYECKOW) M3MEHUMBOCTH, €€
NPOABNEHUN Y OPFraHU3MOB U POJIU B UX
KU3HEeAEeATeNbHOCTU. 3HAKOMCTBO C
npumepammn HeHacneACTBEHHOW
N3MEHUYMBOCTU Y PACTEHWNI U }KUBOTHbIX.

BbIfiBNATb NPU3HAKM
HeHacneACTBEHHOW M3MEHYMBOCTMY.
HasbiBaTb M 0O BACHATL NPUYMHBI
HeHacneACTBEHHOW U3MEHYMBOCTMY.
CpaBHMBaTbL NposaBaeHNe
HeHac1eACTBEHHOW U3MEHYMBOCTU Y
pa3HbIX OPraHM3MOB, Ae/aTb BbIBOAbI.
BbisiBNATH, HAbOAATL, ONUCHIBATDL
NPU3HAKM M3MEHYMBOCTM OPraHM3MOB
Ha NpUMMepe IUCTbEB KIEHA M PAaKOBUH
MOJIIIOCKOB.

0606LwWaTb MHDOPMALUIO U
bopmynnpoBaTh BbIBOAbI.

Cobnogatb npasuna paboTbl B




KabuHeTe, obpalleHus c
nabopatopHbiM 060pya0BaHMEM

31. OcHoBbI cenekumnm
OpraHM3mMoB

MoHATME O cenekumnn. Mctopma passutus
cenekuuun. Cenekuma Kak Hayka. Obuue
METO/bl CENEKLMN: UCKYCCTBEHHbIM
oTbop, rMbpuansaumsa, mytareHes.
CeneKkumsa pacTeHWUi, }KUBOTHbIX,
MUWKPOOPraHM3moB. Mcnonb3oBaHue
MUKPOBOB YeNI0BEKOM, MOHATHE O
buotexHonormm

HasbiBaTb M XapaKTepn3oBaTb METOAbI
Cenekummn pacTeHUM, XKMUBOTHbIX U
MMUKPOOPraHU3MOB.

AHann3npoBaTb 3HAYEHME CENEKLMN U
BUOTEXHONOTUM B }KU3HU NHOAEN

32. 0606ueHme 1
CUCTEMATU3ALLMA 3HAHMI MO
Teme «3aKOHOMEPHOCTHU
YKM3HW Ha OpraHM3MEHHOM
YPOBHE»

XapaKTepu3oBaTb OTAMYUTENbHbBIE
NMPU3HAKN XKUBbIX OPraHN3MOB.
Bbioenatb U xapakTepmnsosBaTb
CYLLECTBEHHbIE NMPU3HAKN CTPOEHUA U
NpPOLECCOB XU3HeAeATeIbHOCTU
OpPraHM3mMoB, NPUHaANEeKaALMX K
Pa3HbIM LLapCTBAM }KMBOW NpUpoabl.
Mcnonb3oBaTb MHPOPMALMOHHbIE
pecypcbl 4NnA NoAr0TOBKM Npe3eHTaLni
NPOEKTOB 1 COOBLEHN NO
maTepuanam Tembl

Tema 4. 3aK

OHOMEPHOCTU NPOUCXOKAEHUA U PA3BUTUA XKU3HU Ha 3emne (20 u)

33. lMpeacrasneHma o
BO3HMKHOBEHMUW }KU3HU Ha
3emne B Uctopum
€CTecTBO3HaHuA

FMnNoTesbl NPOUCXOXKAEHNA KU3HU

Ha 3emne. OnbITbl . Pean un /1. MacTepa,
onposepratoLme runoTessbl

0 CAaMO3apPOXKAEHUN KU3HU

BbloenAaTb M NOACHATL OCHOBHbIE Maeu
rMnoTes O NPOUCXOXKAEHUU KU3HM.
O6bACHATb NOCTAHOBKY M pe3yabTaThbl
onbiToB J1. MacTepa

34. CoBpeMeHHble
npeacTaBAeHns o
BO3HWKHOBEHWMW }KMU3HW Ha
3emne

Brnoxmmmnueckas runotesa A.N. OnapuHa.
YcnoBmnA BOSHUKHOBEHUA }KU3HU Ha
3emne. F'vnoTtesa . XongerHa

XapaKtepu13oBaTb U CPaBHMBATb
OCHOBHble ngeu runotes OnapuHa u
XongeHa o NPOUCXOXKAEHUN KU3HMU,
AenaTb BblBOAblI HA OCHOBE CPaBHEHMUS.
Ob6BACHATL NpOLLEeCChl BOSHUKHOBEHMUSA
KOaL,epBaTOB KaK MepBUYHbIX
OpraHn3mosB

35. 3HayeHne GOTOCUHTE3a U

OcobeHHocTH NnepBUYHbIX OPraHN3mMOB.

Bbliaenatb CywecCTBeHHble MPU3HaKN

MeTtanpegmeTtHblie
Mo3HasamenoHble:
yCTaHaBANBaTb NPUYNHHO-
CNeAcTBEHHble CBA3Y,
BblAENATb 06bEKTbI U
MPOLLECChI C TOUKN 3peHnn
LLeNoro 1 yacTen,
CpaBHUBATbL U
KnaccuduumpoBsarb,
CaMOCTOATENbHO BbIBMpPaTb
KpUTEPUU ONA YKa3aHHbIX
NIOTUYECKUX onepauuii,
CpaBHMBATbL U AenaTb




6ronorMyeckoro
KpyrosopoTa BeulLecTB B
Pa3BUTUN KN3HU

MoasneHue aBToTPOGOB —
LuMaHobakTepuit. U3ameHeHUs ycnosui
YKM3HM Ha 3emne. MpUYnMHbI USMEHEHUA.
MNosBneHne buocoepsol

CTPOEHUA U KU3HEeAeATeIbHOCTH
NnepBUYHbIX OPraHM3MOB.
OTmeuyaTb MU3MEHEHMA YCOBUI
CYLLEeCTBOBAHUA XM3HWN Ha 3emne.
AprymeHTMpoOBaTh npoLecc
BO3HWKHOBEHMA Buocoepol.
0O6BACHATL PO/ib BMONOIrMYECKOTO
KpyroBopoTa BeLLecTs

36. dTanbl Pa3BUTUA XKU3HK
Ha 3emne.

Obuiee HanpaB/ieHWE 3BOJIIOLMUN KUSHMU.
Opbl, nepmoabl 1 3NOXU B UCTOPUMN
3emnu. Bbixog opraHnM3moB Ha cyuly.
DTanbl Pa3BUTUA XKU3HU

Bbigenatb cylLecTBeHHble NPU3HaKu
3BOJIFOLUUU KU3HN.

OTmeyaTb MU3MEHEHMA YCOBUI
CYLL,ECTBOBAHUA KMBbIX OPraHM3MOB Ha
3emne.

Pasanyatb apbl B UCTOpUM 3emn.
XapaKTepu3oBaTb NPUYUHbBI BbIXO4a
OpPraHWU3MOB Ha cyLuy.

OnucbiBaTb U3MEHEHMA,
NPOUCXOAMBLUME B CBA3W C 3TUM Ha
3em/ie 1 B CBOMCTBax OPraHM3moB

37. Vipewn pa3suntna
OpraHM4yecKkoro Mmupa B
6uonormum

Bo3HWMKHOBEHME naen 06 asonounm
XMBOro mmpa. Teopua agontounm XK.-
b. JlTamapka

BblaenAaTtb cylwecTBEHHbIE NONOXKEeHMUA
Teopuu ssostoummn XK.-b. Jlamapka.
AprymeHTMpOBaTb HECOCTOATE/IbHOCTb
32KOHOB, BblABUHYTbIX JTamapKom, Kak
nyTei 3BOIOLUM BUOOB.
XapaKkTepu3oBaTb 3Ha4YeHWe Teopumn
aBositouunm Jlamapka ans bmuonorum

38. Yapns JapsuH 06
3BO/IIOLLMW OPraHNYeCcKoro
Mupa

NccnepoBaHua, npoBeaéHHbIE

Y. JapsrHom. OCHOBHblE MONOXKEHUA
9BO/IIOLMN BUAOB, U3/IOXKEHHbIE
JdapsuHom. [BmKyLLme cuabl npouecca
9BO/IIOLMN: NU3MEHUYMBOCTD,
HacneaCcTBeHHOCTb, bopbba 3a
CyLLLeCTBOBaHMWE M eCTeCTBEHHbIV 0TbOp.
Pe3ynbTaTbl 3B0NOLMU. 3HaUYeHMe paboT
Y. JapsuHa

BblaensaTb M 06bACHATL CYLLLECTBEHHbIE
NOJI0XKEHMA TEOPUM IBOJTHOLLNN

Y. JapsuHa.

XapaKTepu3oBaTb ABMKYLLME CUbI
9BOJIIOLMMN.

Ha3biBaTb M 06BACHATL Pe3yibTaTbl
9BOJIIOLMMN.

AprymeHTMpOBaTb 3HaYeHNe TPyL0B

Y. JapsuHa

BbIBOAbI, C OCTAB/ATb NAaH
naparpada, paboTtaTtb C
HaTypa/ibHbIMN 0O BEKTAMM.
PezaynamueHsble:
dopmmnpoBaThb LEeSIb YPOKa U
CTaBUTb 33434M,
HeobxogMMmble ans ee
OOCTUXKEHMA; NI1aHNPOBATb
CBOIO AEATENbHOCTb U
NpPOrHo3npoBaThb ee
pe3ynbTaTtbl; paboTaTb Mo
naaHy, CBePsTb CBOM
OEeNCTBMA C LeNbto 1 npu
HeobxoaMmocTH,
NCNpaBAATb OWNBKK
CaMOCTOATE/IbHO;
OCYLLECTBAATb pedaeKcuto
CcBOEN AeATENbHOCTH,
dUKcMpoBaTb pe3ynbTaThbl
nccnenoBaHUM.
KommyHuKamueHsle:
CTpouTb peyesble
BbICKa3bIBaHWsA B YCTHOM
bopme, aprymeHTMpOBaTh
CBOIO TOYKY 3peHus,
OTCTaMBaTb CBOO MO3MLMUIO,
CTPOUTb NPOAYKTUBHOE
B3aMMOAENCTBUE CO
CBEPCTHUKAMMU U
B3POC/IbIMMK; UCNONb30BATb
MHGOPMALMOHHbIE pecypcbl
ONA NoAroTOBKM
coobLeHus.

JInyHOCTHbIE :
dopmunposaHme




39. CoBpemeHHble
npeacTaBneHna o6 3BoNOLMM
OpraHMYecKoro mmpa

Monynauma Kak eauHNULL 3BOTIOLMMN.
BarkHelwmne NoHATUA COBPEMEHHOM
TEOPUU 3BONOLMUM

Bblaenatb n 06bACHATL OCHOBHbIE
NOIOXEHMA 3BONOLNOHHOIO yYeHUs.
O6DBACHATL POb NONYyAALUN B
npotueccax 3B0OLNN BUAOB.
HasbiBaTb paKTopbl 3BOAOLUN, €E
ABNIEHUA, MaTepua, 3IeMEHTaPHYHO
eauHuLy

40. Bng, ero kputepmmn n
CTPYKTYpa

Bua — ocHOBHadA cMcTemaTUyecKan
eamHunua. NMpur3HakM BUAA Kak ero
Kputepuu. Nonynaumm —
BHYTPMBUAOBAA FPYNNMPOBKa
poACTBEHHbIX ocobeit. Monynauma —
dopma cylecTsoBaHMs BUAA

BbIABAATb CyLLECTBEHHbIE MPU3HAKM
BMAa.

O6bACHATb Ha KOHKPETHbIX NpUMepax
dopmunpoBaHMe NnpucnocobseHHoCTH
OpraHM3MOB BUAA K cpeae obuTaHuA.
CpaBHMBaTbL NOMNYyAALMM OAHOTO BUAA,
Oenatb BblBOAbI.

BbIaBAATb NpMcnocobneHus y
OpPraHnU3MoB K cpeie 06uTaHuA (Ha
KOHKPETHbIX Npumepax)

41. Npoueccbl obpasoBaHUA
BMAOOB

BuagoobpasoBaHue. MoHsATUE O
MUKpPO3BOAOUMUK. TUnbl
BMA00OpasoBaHusA: reorpaduyeckoe u
6uonornyeckoe

Ob6BACHATL NPUYNHBI MHOrO0bPa3sna
BMAOB.

MpPMBOANTL KOHKPETHbIE MPUMEPBI
bopMMpPOBaAHNA HOBbIX BUOB.
Ob6BACHATb NPUUYNHBI ABYX TUNOB
BMA006pa30BaHuMA.

AHann3MpoBaTb M CPaBHMBATL
npumepsl BUA006pas3oBaHms (Ha
KOHKPETHbIX MpuMmepax)

42. MaKkpo3Boatouma Kak
npouecc NoABneHunA
HaABWAOBbIX rpynn
OpraHn3moB

Ycnosua 1 3HaYeHune guodepeHumaumm
BMAa. MoHATUE O MaKpPO3BONOLMN.
[loKa3aTenbCTBa NPOLLECCa 3BOOLMM:
nasieoHTOIOTNYECKME,
ambpuronorMyeckmne, aHaTomo-
mopdonormyeckme (pygumeHTbl 1
aTaBM3Mbl)

Bblaenatb cywecTBeHHbIE NPOLLECChI
anoddepeHumaumm Buaa.

O6bACHATb BOSHUKHOBEHWNE
Ha4BWA0BbIX rpynm.

MpuBOAUTL NPUMEPDI, Cy¥KaLme
[,0Ka3aTe/IbCTBOM MPOL,Eecca 3BONOLUN
KU3HW Ha 3emne.

Ncnonb3oBaTb M NOACHATb
WNNIOCTPATUBHbBIN MaTepuan yyebHumKa,

NMo3HaBaTe/IbHOro MHTepeca
K M3y4YeHUIo NpUpoabl 1
NCTOPUN Pa3BUTUA 3HAHWUI O
npupoae; NoHMMaHue
3HAYMMOCTM PACTEHWUI B
YKU3HU YeNoBEKa; yMeHMe
NPUMEHSTb MNOyYeHHble
3HAHWA B MPAKTUYECKOM
neAaTenbHOCTU; cobnogeHne
npasun paboTbl B KabuHete
M c 1abopaTopHbIM
obopynoBaHuem;
dopmupoBaHue
3KONIOMMYECKOM Ky/IbTypbl.




N3BNIEKATb U3 HETO HYXKHYHO
nHpopmaumio

43. OCHOBHble HanpaBaeHuA
3BO/IIOLMMU

Mporpecc u perpecc B XXMBOM MUpeE.
HanpasneHus 6uonormyeckoro
nporpecca: apomopdos,
nanoagantaums, obuan aereHepauma
OpraHn3mosB

Onpenenatb NOHATMA «BMONOrMYECKU
nporpeccy», «bUoNorMyecKmin perpeccy.
XapaKTepun3oBaTb HanpaBaeHUA
6uonornyeckoro nporpecca.
O6BACHATb PO/Ib OCHOBHbIX
Hanpas/1I€HUIN 3BOIIOLUN.
AHann3nposaTtb U CPaBHMBATb
nposBAeHNe OCHOBHbIX HAaMpPaB/ieHUM
3BOJIIOLMMN.

HasbiBaTb M NOACHATb NpUMepbI
apomopdo3a, ngmoagantaumnm n
obuel aereHepaunm

44. Mpumepsl
3BOJIOLMOHHbIX
npeo6pa3oBaHNI KMBbIX
OpraHnM3moB

0606uieHne paHee N3y4YeHHOro
maTtepurana o6 sBonoLMU. IBONOLUA —
O/IMTENbHbIN UCTOPUYECKMIA MpoLecc.
JBONOUMOHHbIE Npeobpa3oBaHms
YKMBOTHbIX M PacTEHUIA. YPOBHM
npeobpasoBaHuii

XapaKkTepun3oBaTb 3BOJIIOLNOHHbBIE
npeobpa3oBaHMA Y }KMBOTHbIX Ha
npMMepe HePBHOM, NULLEBAPUTENBHON,
pPenpoayKTUBHOM CUCTEM.
XapaKTepn3oBaTb 3BONOLMNOHHbIE
npeobpasoBaHMA PeNpPOaYKTUBHOM
CUCTEMbBI Y PACTEHUN.

CpaBHMBATb TUMbl Pa3MHOMEHUA Y
pacTUTeNbHbIX OPraHU3MOB.
O6bACHATb NPUUNHBI GOPMUPOBAHUA
6uonornyeckoro pasHoobpasuns BMao0B
Ha 3emne

45. OCHOBHble

3aKOHOMEPHOCTM 3BONHOLMM

JlabopamopHas

paboma Ne 5
«MpucnocobneHHOCTb
OpraHM3MoB K cpeae
obuTaHuA»

3aKOHOMEPHOCTN BUOOTNYECKOM
3BOIIOLMK B NPUpPOAE: HEObPaTUMOCTb
npovecca, NPOrpeccMBHOE YC/OKHEHNE
bOPM FKU3HM, HEMPOrPAMMUPOBAHHOE
pasBUTME XKM3HU, aJanTaLmu,
nosiB/ieHNe HOBbIX BUAOB.

HasblBaTb M XapaKTepM3oBaTb
OCHOBHbIE 3aKOHOMEPHOCTU 3BOJIIOLLUMN.
AHann3MpoBaTb UAMOCTPATUBHBIN
maTtepuan y4ebHUKa gaa
[0OKa3aTeIbCTBa CyLL,eCTBOBaHUA
3aKOHOMepHOCTe npoLiecca
9BOJIOLLMMN, XapaKTEPU3YHIOLLMX eé
06LLyt0 HanpaB/AEHHOCTb.

BbisiBNATH, Habt0AATb, ONUCHIBATL U




3apUCOBbIBaTb MPU3HaKK
HacneACTBEHHbIX CBOMCTB OPraHM3MoB
N HAaANYMAa UX U3IMeH4YNBOCTW.
3anucbiBaTb BbIBOAbI M HabAOAEHUA B
Tabnumuax.

Cobntopatb npaBuna paboTbl B
KabuHeTe, obpalleHns ¢
nabopaTtopHbiM 060pyaA0BaHNEM

46. YenoBeKk —
npeacTaBMUTEb })XUBOTHOTO
Mmupa

dBoOUMA NPUMATOB. PaHHMeE npeakn
npumatoB. lommnHnabl. CoBpemeHHble
yenoBeKoobpasHble 06e3bsAHbI

Pasnnuyatb KU xapakTepmn3oBaTb
OCHOBHble 0COHEHHOCTM NpPeaKOoB
NPMMaTOB U TOMUHUA,
CpaBHMBaTb M aHAAM3UPOBATb
NPU3HAKN PaHHUX TOMUHWUA U
4yenI0BEKOObpasHbix 06e3bsAH Ha
pUCYHKax y4ebHMKa.

Haxogutb B MIHTepHeTe
[0MNONHUTENBbHYIO MHPOPMALUIO O
npMmaTax U roMmmHuaax

47. 9BONOUNOHHOE
NPOUCXOXKAEHME Ye/ioBEKA

HakonneHue $paKToB O MPOUCXOXKAEHUN
yenoBseka. [JoKasaTeibcTBa PoACTBa
YyesloBeKa U }KMUBOTHbIX. BaxHewne
0cobeHHOCTM OpraHM3ma YesioBeKa.
MpoasneHne 6NONOTUYECKUX U
coumanbHbIX GaKTOPOB B UCTOPUYECKOM
npoLecce NPOUCXOXAEHNA YeNoBeKa.
ObuwecTBeHHbIN (counanbHblin) obpas
YKU3HU — YHUKa/lbHOE CBOMCTBO
yenoseka

XapaKTepu3oBaTb OCHOBHble
0cobeHHOCTM OpraHM3mMa YesloBeKa.
CpaBHMBaTb NPU3HaKKW CXOACTBA
CTPOEHMA OpraHn3ma YesoBeKa U
YyesloBEKOOOPa3HbIX 06e3bsH.
[loKa3blBaTb Ha KOHKPETHbIX NpUMepax
eMHCTBO BMONOrMYeCcKon 1
COLUMANbHOM CYLLHOCTM Ye/I0BEKa

48. PaHHMe 3Tanbl 3BOAKOLUN
yesioBeKa

PaHHuKe npegxkuy 4yenoBeKa. I'Iepexop, K
NPAMOXOXKOEHNO — Bbl,ﬂ,al-ou.l,Mﬁc’ﬂ 3Tan
3BOOUMM YenoseKa. Ctagnm
aHTponoreHesa: npeawecreeHHUKN,
4Ye/si0BEK YMeﬂblﬁ, ApeBHeﬁmme noam,
ApesHME nroan, COBpGMEHHbII?I Ye/10BEK

PasnnyaTtb 1 xapaKTepm3oBaTb CTagum
aHTponoreHesa.

Haxogutb B MHTepHeTe
OO0MNOIHUTENbHYO MHOPMALUIO O
npeaLecTBEHHUKAX U PaHHUX NpeaKax
YyesioBeKa

49. MNo3aHme 3Tanbl 3BOAKOLUN

PaHHuKe HEO0AHTPOMNbl — KPOMAHbOHLbI.

XapaKtepusoBaTb HeOaHTpona —




4yesioBeKa

OT/IMYMTE IbHbIE MPU3HAKM
CoBpeMeHHbIX ntogei. brocounanbHasn
CYLLHOCTb YenoBeka. BavaHune
coumanbHbIX GakTOPOB Ha AencTBMe
ecTecTBeHHOro otbopa B MCTOPUYECKOM
pPa3BUTUKN YENOBEKa

KPOMaHbOHLa KaK YenoBeka
COBpPEeMEeHHOro Tuna.

HasbiBaTb pelwatoLime GpakTopbl
dbopmmpoBaHMa 1 pa3BuTUA YenoseKa
pasyMHoro.

O60cHOBbIBaTb BAUSIHNE COLMAbHbIX
¢daKkTOpOB Ha popmMUpoBaHME
COBPEMEHHOr0 YesloBeKa

50. Yenoseueckue pacobl, nx
POACTBO M MPOUCXOXKAEHWNE

YenoBeK pasyMHbIi — NOAUMOPOHbI
BuA. NMoHaTme o pace. OCHOBHbIE TUMbI
pac. lNpoucxoxaeHue 1 poacTsBo pac

Ha3blBaTb CyLleCTBEHHbIE NPU3HAKK
BMaa Yenosek pasymHbIi.
0O6BACHATL NPUCNOCOBEHHOCTD
opraHM3Ma 4YenioBeKa K cpeae
obutaHus.

BbIfiBNATb NPUYMHBI MHOTOO6pasma pac
yesioBeKa.

XapaKTepu3oBaTb pOACTBO pac Ha
KOHKPETHbIX Npumepax.

HasbiBaTb M 06BACHATL NaBHbIN
NPW3HaK, A0Ka3blBalOLWNIA € AUHCTBO
BMAa YenoBeK pasymHbii

51. Ponb yenoBseka B
buocdepe

YenoseKk — xuTenb buocdepsbl. BanaHue
Yyenoseka Ha bBuocdepy. YcnoxkHeHne
MOLLHOCTb BO3EMCTBMA YENOBEKA B
b6uocdepe. CoxpaHeHUe KU3HU Ha
3emne — rnaBHaA 3ajaya YenoBeyecTsa

BbIfiBNATb NPUUYMHBI BAMAHMA Ye10BEKa
Ha 6uocdepy.

XapaKTepun3oBaTb pe3y/ibTaTbl BAUAHUA
YyesI0BeYECKOM AeATEeNbHOCTU Ha
6uocoepy.

MpUBOAMUTL KOHKPETHbIE NPUMEPDI
NnosesHon 1 rybutenbHoM
AeATeNbHOCTM YeoBeKa B Npupose.
AprymeHTMpoOBaTb HEOBXOAMMOCTb
6epeXKHOro OTHOLWEHMSA K Npupoae

52. 06ob6uieHne n
cUCTeMaTU3aLma 3HaHMM No
Teme «3aKOHOMEpPHOCTHU
NPOUCXOXAEHNA U PA3BUTUA
KU3HWU Ha 3emne»

BblAenaTb CyLLeCTBEHHbIE NPU3HAKU
BMAa.

XapaKTepun3oBaTb OCHOBHbIE
HanpaBAeHUA U ABUXKYLLME CUSbI
3BOJIIOLMUN.




O6bACHATb NPUUYNHBI MHOrOObpasus
BMA0B. BblsiBNATb M 060CHOBbLIBATHL
MECTO Ye/I0BEKA B CUCTEME
OpraHN4YecKkoro mmpa.

Haxoautb B MHTepHeTe
A0MNOMHUTENbHYIO MHPOPMALUIO O
MPOUCXOXKAEHUU KN3HU N 3BOJTHOLUNN
YyesIoBEYECKOrO OpraHM3ma.
Mcnonb3oBaTb MHPOPMALMOHHbIE
pecypcbl 4158 NOAFOTOBKM Npe3eHTauum
nnu coobuieHma ob agoatoumm
YyesioBeKa

Tema 5. 3aKOHOMEPHOCTU B3aUMOOTHOLLUEHUI OpraHU3MoB U cpeabl (15 u)

53. YcnoBuA *XU3HU Ha
3emne

Cpeabl XKM3HU OPraHM3mMoOB Ha 3emne:
BOJHAanA, Ha3eMHO-BO3yLLIHas,
noyseHHas, opraHM3ameHHas. Ycnosus
YKM3HU OPraHM3MOB B pa3HbIX cpeaax.
JKonornyeckune daktopsbi:
abuoTtmyeckme, bMotTmyeckme u
aHTPOMOreHHble

Bbioenatb U xapakTepmnsosBaTb
CYLLEeCTBEHHbIE MPU3HAKKU Cpes *KU3HU
Ha 3emne.

Ha3biBaTb XapaKTepHble NPU3HAKK
OpraHn3moB — obutaTenen sTux cpes,
KU3BHM.

XapaKkTepun3oBaTb YepThbl
NPUCNOCco61eHHOCTM OPraHM3MOB K
cpeae nx obutaHus.

PacnosHaBaTb U XapaKTepM3oBaTb
3Konornyeckme GakTopbl cpeabl

54. O6wmne 3aKOHbI AenCcTBUA
daKTopoB cpeabl Ha
OpraHM3mbl

3aKoHOMEpPHOCTU AeincTBua GpakTopos
cpeAbl: 3aKOH ONTUMYMa, 3aKOH
HesaMmeHMMOCTU dpaKTopa. BanaHue
3KOI0rMYECKNX GaKTOPOB Ha
opraHusmsbl. MeproaUYHOCTb B KU3HU
opraHusmos. ®oTonepmnoamsm

BblaensaTtb M XapaKTepmnsoBaTb
OCHOBHblEe 3aKOHOMEPHOCTU AeNCTBUA
baKTOpOoB cpeapbl Ha OPraHN3MbI.
HasbiBaTb Nprmepbl GaKTOPOB cpeapl.
AHanusunpoBaTb AeicTene GakTopoB Ha
OpPraHM3Mbl MO PUCYHKaM y4yebHMKa.
BbloensaTb 3Kos0rMyeckme rpynnbl
OpPraHM3MoB.

Mp1BOAUTL NPUMEPBI CE30HHbIX
NepecTPoeK KU3HEAEATe/IbHOCTHU Y
YKMBOTHbIX U PacTEHUM

MetanpeameTHbie
Mo3HasamensoHbie:
yCTaHaBAMBATb NPUYNHHO-
CNneAcTBEHHble CBA3W,
BblAENATb OOBEKTHI U
NPOLLECChI C TOYKM 3peHUn
LLesioro 1 yacren,
CpPaBHUBATbL U
KnaccnudpuumpoBsaTb,
CaMOCTOSITENIbHO BbIOMpPaTb
KPUTEPUUN 1A YKa3aHHbIX
JIOTMYECKUX onepauuii,
CpaBHMBATbL U AenaTb
BbIBOZbl, C OCTaBAATb MJ1AH
naparpada, paboTtaTtb C
HaTypasibHbIMW 06 bEKTaMM.
PezynamuseHeoie:
dopmunpoBaTh LLesb YPOKa U
CTaBUTb 334a4u,
HeobxoaMmble anA ee
OOCTUNKEHUA; NNAaHMPOBATb
CBOI AeATEe/IbHOCTb U




55. MpucnocobieHHOCTb
OpPraHM3MOoB K AeNCTBUIO
daKTopoB cpeabl

Mpymepbl NPUCNocobaeHHOCTH
opraHuamos. MoHATHe 06 aganTaumm.
PasHoobpasune agantauuii. MoHATME O
YKM3HEHHOW dopme. DKonornyeckme
rpynnbl OpraHn3moB

MprBOAMTL KOHKPETHbIE NPUMEPDI
afanTaumi y XUBbIX OPraHM3MOB.
Ha3biBaTb HEO6XOAMMbIE YCNOBUSA
BO3HWKHOBEHMA U NOAAEPKAHUA
ajanTtauni.

Pa3nnyatb 3HaYEeHWE NOHATUN
«KM3HEeHHaa popma» u
«3KOJIOrMYecKasa rpynna»

56. bnotnyeckme ceasun B
npupoge

BuoTuueckue cBA3mM B Nnpupoae: cetm
NUTaHMA, cnocobbl A0ObIBAHMA MULLNA.
Bsanmogeiictemne pasHbix BUAOB B
NPUPOAHOM COODLLLECTBE: KOHKYPEHLMS,
MYTyaiu3m, CUMBMO3, XULLHUYECTBO,
napasuTnam. CBA3N OpraHM3MoB PasHbIX
BMA0B. 3HaUYeHMe BUOTUYECKMX CBA3EM

Bblaenatb 1 xapaKTepmnsosaTb TUMbI
BMOTUYECKUX CBA3EN.

O6bACHATL MHOroobpasue
TPpOoPUUYECKUX CBA3EN.
XapaKtepun3oBaTb TUMbI
B3aMMOAeNCcTBMA BUA0B OPraHM3MOB:
MyTyanm3m, CMMburo3, NapasmnTmsm,
XULLHMYECTBO, KOHKYPEHLMUS,
NPUBOAUTbL UX MPUMEPDI.
O6BACHATL 3HaYeHUe BUOTUYECKUX
cBA3EMn

57. Bsanmocsssu
OpPraHM3mMoB B NONyAALUN

Monynauma Kak ocobas
HaZopraHM3mMeHHas cuctema, popma
CYLLLECTBOBaHMA BMAA B MPUpOLeE.
MoHATMe 0 Aemorpadunyeckon u
NPOCTPAHCTBEHHOM CTPYKType
nonyaaunn. KonmyectseHHble
nokasaTenun NonyasaLmMmn: YUCIEHHOCTb U
NJIOTHOCTb

BblaensaTb CylLeCcTBEHHbIE CBOMCTBA
nonyaAauUKM Kak rpynnbl ocobelt ogHoro
BMAa.

O6bACHATb TEPPUTOPUAIbHOE
nosegeHue ocobei nonynsaumu.
Ha3biBaTb M XapaKTepr3oBaTb NpUMepbl
TEPPUTOPUANBHBIX, MULLEBBIX U
MO/I0OBbIX OTHOLLEHUIA MeXay 0cobAMM
8 NonNyAauuu.

AHann3npoBaTb cofepKaHNe PUCYHKA
y4ebHUKa, UNNOCTPUPYIOLLETO
CBOWCTBa Nonynaumi

58. dyHKUMOHMpPOBaHME
nonynauuMn B npupoae

Jemorpaduryeckme xapakTepuUcTUKn
NONyAALUUKN: YUCTIEHHOCTb, MIOTHOCTb,
POXAAaeMOCTb, CMEPTHOCTb,
BbIKMBAaeMOCTb. Bo3pacTHas CTpyKTypa

BbisiBNATHL NpoaBaeHue
Aemorpaduryecknx CBOMCTB NOMyAALMUK
B MpMpoae. XapaKkTepusoBaTb NPUYMHbI
KosiebaHUA YNCAEHHOCTU U MAOTHOCTU

NporHo3npoBaTh ee
pesynbTaTtbl; paboTaTb Mo
naaHy, CBEPATb CBOU
AeNcTBUA C Lenbto 1 npu
HeobxoaMmocTw,
NCNpaBAATb OLWNOKNK
CaMOCTOATE/IbHO;
OCYLLEeCTBAATb pedaeKcuto
cBOEN AeATeNIbHOCTH,
dUKcMpoBaTb pesynbTaThbl
nccnenoBaHUN.
KommyHukamueHwle:
CTpouTb peyeBble
BbICKa3blBaHMA B YCTHOM
dopme, aprymeHTMpPOBaTbL
CBOIO TOYKY 3peHus,
OTCTamMBaTb CBOO MO3ULMUIO,
CTPOUTb NPOAYKTUBHOE
B3aMMoAenCTBUE COo
CBEPCTHUKAMU U
B3POC/bIMMK; UCNONb30BaTh
MHbOPMALMOHHbIE pecypcbl
AN NOArOTOBKM
coobueHus.

JINYHOCTHbIE :
dopmupoBaHme
nosHaBaTe/IbHOro MHTepeca
K M3y4eHM o Npmpoabl 1
NCTOPUN Pa3BUTUA 3HAHWUM O
npupose; NoHMMaHue
3HAYMMOCTU PaCTEeHU B
KM3HU YENIOBEKA; YMEHUE
NPUMEHATb MOJIyYEHHbIE
3HaHUSA B MPaAKTUYECKOM
AeaTenbHoOCTU; cobnogeHme




nonyaaunmn, NosoBas CTPyKTypa
nonyaauun. NMonynauuna Kak
buocuctema. JMHaMMKa YNCNIEHHOCTU U
NJOTHOCTU nonynsauuu. Perynaumsa
YUC/IEHHOCTU MONYASALMU

nonyaaunm.
CpaBHMBATb MOHATUA KYUCAEHHOCTb
NoNynALUN» U KNNOTHOCTb
nonyaaunn», aenatb BbIBOAbI.
AHann3NpoBaTb COAEPKAHNE PUCYHKOB
yyebHMKa

59. MNpupoaHoe coobLectso
— buoreoueHos.

MpupoaHoe coobuLecTBo Kak bnoueHos,
€ro fpycHoe CTPOEeHMe, 3KoN0rMYecKme
HUWK, nuuliesble Lenn n cet NNTaHuA.
[NaBHbIA NPU3HAK NPUPOLHOIO
coobuiectBa — KPyroBopoT BELLECTB U
NOTOK 3Hepruun. NoHATMe o buoTone.
Ponb BnaoB B buoueHose

Bbioenatb cylLecTBeHHble NPU3HaKu
npupoaHoro coobuecTsa.
XapaKTepun3oBaTb APYCHOE CTPOEHME
61oLEeHO30B, Uenu NUTaHus, cetm
MNTAHUA U SKONOTUYECKMe HNLWN.
MOHMMATb CYLLHOCTb MOHATMA
«bumoTton». CpaBHMBATb NOHATHKA
«BuoreoLeHo3» n «6MoLeHo3».
O6bACHATb Ha KOHKPETHbIX NPUMepax
cpefoobpasytoLLyto posib BUA0B B
buoueHo3e

60. brnoreoueHo3bl,
aKocucTemMbl U Brocdepa

JKoCMCTEMHAA OpPraHU3aLMa KUBOM
npupoAbl. PyHKUMOHaNbHOE pasnunymne
BMAO0B B 3KOCUCTEMAX (MponsBoanTenu,
notpebutenu, pasnaratenun). OCHOBHble
CTPYKTYPHbIE KOMMOHEHTbI 3KOCUCTEMDBI.
KpyroBopoT BeLLECTB 1 NpeBpaLLeHnn
3HEeprMm — OCHOBHOM MPU3HaK
aKkocuctem. brocoepa — rnobanbHasn
sKocuctema. B.U. BepHaackuit o
6uocdepe. KoMnoHeHTbI,
XapaKTepusytoLme cocTaB U CBOMCTBA
6uocdepbl: }KMBOE BELLECTBO,
6uoreHHoe BeLLLEeCTBO, KOCHOE BeLLecTBo,
61oKoCHOEe BeLecTBo. Posib KMBOTO
BellecTBa B buocdepe

BblaensaTb, 06bACHATL U CPAaBHMBATL
CYLLLECTBEHHbIE MPU3HAKN NPUPOLHOTO
coobLecTBa Kak 3KOCUCTEMbI MU
buoreoueHo3a.

XapakTepusosaTb bnochepy Kak
rnobanbHyt 3KOCUCTEMY.

O6bACHATb POJ/Ib PA3/INYHbBIX BUAOB B
npoLecce KPyroBopoTa BELLECTB U
NOTOKe 3HepPrnm B SKOCUCTEMAX.
O6bACHATb 3HaYeHWe BMONOrNYECKOoro
pa3Hoobpasuna aaa coxpaHeHUs
6uocdepbl.

XapakTepun3oBaTb posib

B.W. BepHaacKoro B pa3BuTUKM y4eHUsa O
buocdepe.

AHann3npoBaTb M NOACHATb
coAepraHne pUCYHKOB y4ebHMKa

61. PasButme n cmeHa

CaMOpa3BMTVIe 6MOI’€0LI,€HO3OB n nx

Ob6DBACHATb U XapaKTepM3oBaTb NpoLecc

npaBun paboTbl B KabuHete
n ¢ NabopaTopHbIM
obopynoBaHuem;
dopmmpoBaHue
9KOJIOTMYECKOM Ky/IbTypbl.




NPMpPOAHbIX cO0bLecTs

cmeHa. CTaaum passutus
6u1oreoL,eHo308. MepBHYHbIE U1
BTOPWYHbIE CMEHbI (CyKL,eccum).
YcToiumBocTb BMoreoL,eHO308
(skocmucTem). 3HaYeHUe 3HaHUI 0 CMeHe
NPUpPOLHbIX coobLLecTs

CMeHbl b1MoreoL.eHo308.

Ha3bIBaTb CylLLECTBEHHbIE MPU3HAKN
NepBUYHbIX U BTOPUYHbIX CYKLIECCUNA,
CpaBHMBaATbL UX Mexxay coboit, aenatb
BbIBOAbI.

O60CcHOBbIBaTb POJIb KPYroBopoTa
BELLECTB U 3KOCUCTEMHOW OpraHM3aLmm
YKMU3HW B YCTOMYMBOM Pas3BUTUM
6uocdepbl.

O6bACHATb NPOLLECChbl CMEHb!
9KOCUCTEM Ha Npumepax Npupoabl
pogHoro Kpas

62. MHoroobpasue
6roreoL,eH0308B (3KocUcTeM)

0606uieHMe paHee N3y4YeHHOTro
MmaTepuana. MHoroobpasme BogHbIX
3KoCUcTeM (MOPCKMX, NPECHOBOAHbIX) U
Ha3eMHbIX (eCTECTBEHHbIX U KY/bTYPHbIX).
ArpobuoreoL,eHo3bl (arposakocucTembl),
WX CTPYKTypa, CBOMCTBA W 3HaYeHWe ana
yesioBEKA M NPUPOAbI

Bbigenatb U xapakTepmnsosBaTb
CyLLECTBEHHblE NPU3HAKM W CBOICTBA
BOAHbIX, HA3E€MHbIX SKOCUCTEM U
arposKocucTem.

O6bACHATb NPUUYNHBI HEYCTONYMBOCTHU
arposKocucTeMm.

CpaBHMBaTb MeXKay cobom
€CTeCTBEHHbIE N KY/NbTYpPHbIE
3KOCUCTEMDI, Ae/1aTb BblBOAbI

63. OCHOBHbI€E 3aKOHbI
YCTOMYMBOCTU XKMUBOMA
npupoabl

LIMKAMYHOCTb NPOLLECCOB B 3KOCUCTEMAX.
YCTONYMBOCTb NPUPOLHbIX IKOCUCTEM.
MPUYMHBI YCTOMYMBOCTU SKOCUCTEM:
6uonornyeckoe pasHoobpasme n
CONPAXKEHHAA YNCIEHHOCTb UX BUAOB,
KPYroBOPOT BELLECTB U MNOTOK SHEPIUMY,
LUMKAMYHOCTb NPOL,EccoB

BblaenaTb U xapakTepunsosaTtb
CYLLLECTBEHHbIEe MPUUYNHbI YCTONYMBOCTH
3KOCUCTEM.

O6bACHATb Ha KOHKPETHbIX NpUMepax
3HayeHne 6MOIOrMYecKoro
pa3Hoobpasuna 41A COXpaHeHUs
YCTOMUYMBOCTM SKOCUCTEMBbI.
MpuBOAUTL MPUMEpPbI BUAOB —
YYaCTHMKOB KpPyroBopoTa BELLECTB B
3KocucTemax.

O6bACHATb Ha KOHKPETHbIX NpUMepax
NOHATUA KCOMPAMNKEHHAA YNCNEHHOCTD
BWUAO0B B SKOCUCTEMEY U
KUMKANYHOCTb Y




64. DKonormyeckune
npobaemsbl B 6uocdepe.
OxpaHa npupoabl
JlabopamopHasa paboma Ne
6

«M3yyeHune n onucaHue
3KOCUCTEMbI CBOEM
MECTHOCTU»

O606LLeHMEe paHee N3YYEeHHOTO
MmaTepuana. OTHoLeHMe YenoBeKa K
npupoae B UCTOPUKN YeToBeYeCcTBa.
Mpobaembl buochepsbl: UCTOLLEHUE
NPUPOAHbIX PECYPCOB, 3arpsA3HeHuE,
COKpauleHne brnonormyeckoro
pa3Hoobpasua. PelleHne 3KONOMMYECKUX
npobaem 6mochepsbl: paumoHanbHoe
MCMNO/Ib30BaHWE PECypPCcoB, OXpPaHa
npupoapl, Bceobliee sKoormyeckoe
obpa3oBaHue HaceneHus.

Bblaenatb 1 xapaKTepmsoBaTb NPUUMHBI
3KoJsiornyeckux npobaem B 6uochepe.
MporHo3npoBaTb NocnenCcTeunA
NCTOLLLEHUS NPUPOAHbIX PECYPCOB U
COKpalleHna 61MoI0rMYeckoro
pa3Hoobpasus.

Ob6cy»KaaTb Ha KOHKPETHbIX MpUMepax
3Konormyeckme npobsembl cBOEro
pernoHa n 6uocdepsbl B LLESOM.
AprymeHTMpOBaTb HEOHXOANMMOCTb
3alUMUTbI OKpPYXKatoLel cpeapbl,
cobntoaeHns NpaBua OTHOLWEHMA K
KUBOWM N HEXXUBOW Npupoae.
BbIABAATb M OLEHUBATL CTEMEHb
3arpsa3HeHUs NoOMeLLEeHUNA.
durKcnpoBaTb pesynbTaTbl HABMOAEHWN
W aenaTb BbIBOABI.

Cobnogatb npaBuna paboTbl B
KabuHeTe, obpalleHus c
nabopatopHbiM 060pya0BaHMEM
OnuncbiBaTb 0COHEHHOCTM SKOCUCTEMbI
CBOE MEeCTHOCTM.

Habntogatb 3a NpuMpoaHbIMM
ABNEHMAMU, GUKCUPOBATb Pe3ynbTaTbl,
AenaTb BbIBOAbI.

Cobntopath NpaBuaa NoBeaeHUs B

npupoae

65.1TOroBbIN KOHTPO/b
3HAHWN.




66.AHaNN3 UTOrOBOMN
paboTbl.




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buosorus, 5-6 knaccel/ [Taceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C. u apyrue; oz
penakuueit [Taceunuka B.B., Akimonepnoe obmectBo «M3natenbctBo «IIpocBemienue»
* buosnorus, 6 kiacc/ [Tonomapesa 1.H., Kopaunosa O.A., Kyumenko B.C.; mon penakiueit
[Tonomapesoii M.H., Akiimoneproe obmiectBo «M3natenbetBo «IIpocBenieruey
* buosnorus, 8 kiace/ Iparomuinos A.I'., Mam P./[., AkunonepHoe o6mectBo «M3nareascTBo
«IIpocsemienne»

Buonorusa, 9 knacc/ NoHomapesa W.H., KopHunosa O.A., H.M.YepHoBa.; noa peaakume

NMoHomapeBsoi U.H., AKunoHepHoe obuiectBo «M3gatensctso «lpocseleHme»
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