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MNOACHUTEJIBHASA 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 pabodeil mporpaMMbl BOCIIUTAHUA.

[Iporpamma 1o Ouosioruu HampaBjieHa Ha (opMUpOBaHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIMXCS M OpPTaHU3alUI0 M3Y4YeHUsT OMOJIOTHU Ha
JesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOry YYUTHIBAIOTCS BO3MOKHOCTH
yueObHoro mpeamera B peanuzanuu TpedoBanuii ®I'OC OOO kx miiaHUpyeMbIM
JUYHOCTHBIM M METaNpeAMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKKe pean3aius
MEXIPEIMETHBIX CBS3€l €CTECTBEHHO-HAYUHBIX Y4YE€OHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporpamme mo OWONIOTHM ONPEACNAIOTCS OCHOBHBIE IIENTM HW3yYCHUs
OMOJIOTMU Ha YPOBHE OCHOBHOT'O O0ILIEr0 00pa3oBaHus, IIIAHUPYEMBIE PE3YyJIbTAThI
OCBOGHHUS TPOTpaMMbl 1O  OHOJIOTMHU:  JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMmeTHole. [IpeaMeTHbIe MIIaHUpYEeMble PEe3YJIbTAaThl JAHBI NI KaXKJIOTO rojia
U3y4YeHUs! OMOJIOTUH.

buonorust pazBuBaeT mpenCTaBICHHUS O MO3HABAEMOCTH >KUBOW 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 YEJOBEYECKOW MAEATEIbHOCTH 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
KU3HECATSIIbHOCTH OMOJIOTHYECKIX CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIINY;

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

dbopMHUpOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAYKH JIs
U3YyYCHUS OMOJIOTUYECKUX CUCTEM, B TOM YHCJIE OpraHu3Ma YeIIOBEKa;

dbopMUpOBaHHEe YMEHHUU UCHOIB30BaTh HHPOPMAIIMIO O COBPEMEHHBIX
JTOCTIKEHUSIX B 00J1aCTH OMOJIOTHY ISl OOBSICHEHUSI TIPOIIECCOB U SIBICHUN KUBOU
IPUPOJIBI U KUZHEACSITEIBHOCTH COOCTBEHHOTO OPraHU3Ma;

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



dbopMHpOBaHUE  DKOJIOTHYECKOW  KYJIBTYphl B  IENAX  COXPAaHCHHUS
COOCTBEHHOTO 3/I0POBBSI M OXPaHBI OKPYKAIOIICH CPEIBI.

JlocTikeHne 1elieid mporpaMMbl 10 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
HAyKU B MPAKTUYECKON JAEATEIBHOCTHU JIOJIEH;

OBJIaJICHUE YMEHUSMH TIPOBOJUTH HCCIEAOBAaHUS C HCIOJIb30BAHUEM
OMOJOTUYECKOTO O0OpYAOBaHUS U HAONIONCHUSI 32 COCTOSSHHMEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE MPUEMOB PabOTHI C OMOJOTMYECKONH MH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIKCHUSIX B 00JIACTH OMOJIOTHH, €€ aHajdu3 U KPUTHUYECKOE
OIICHUBAHUE;

BOCITUTAHNE OMOJIOTUYECKH M SKOJOTUYECKH TPAMOTHON JTMYHOCTH, TOTOBOM
K COXPaHECHHUIO COOCTBEHHOTO 3/I0POBBS I OXPAHBI OKPYKAIOIICH CPEJIbI.

OO611ee 4KClIo YacoB, OTBEJICHHBIX JJI MU3YYEHUs] OUOJIOTUM, COCTaBIISIET 238
yacoB: B 5 kiacce — 34 yaca (1 gac B Henento), B 6 kinacce — 34 yaca (1 yac B
Heneno), B 7 kimacce — 68 yacos (2 yaca B Hepeno), B 8 kiacce — 68 yacos (2 yaca
B HEJEN0), B 9 Kkitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraemeiii B mporpamMme IO OHOJIOTHH TIEPEUYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX pPabOT SBISETCS PEKOMEHJATEIbHBIM, YYUTENb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
O0COOCGHHOCTEH  OOydYarommxcs, CHHUCKa  OKCICPUMEHTAIbHBIX  3aJIaHHH,
MpeaiaracMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 110 OMOJIOTHH.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOW NpPUPOIE

[Tonsitue o xu3Hu. [Ipu3HAKM KUBOro (KJIETOYHOE CTPOECHHUE, MUTAHHE,
JbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OOBEKTbl KUBOH M HEKUBOU
IIPUPOABL, UX CpaBHEHHE. JKnBas U HEXXMBAsk IPUPOAA — EAUHOE LIETIOE.

buonorus — cucrema Hayk o xuBOM npupoje. OCHOBHBIE pa3Aeibl ONOJIOTUU
(OoTaHMKa, 300J10TUS, SKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYrUe
paznensl). Ilpodeccun, cBg3aHHbIE C OMOJIOTHEW: Bpad, BETEPHUHAP, ICUXOJIOT,
arpoHOM, >KMBOTHOBOJ U Apyrue (4—5 mpodeccuii). CBsizb OMOJIOTUU C APYTUMHU
HayKamH (MaTemaTuka, reorpadus u npyrue Hayku). Poiab Guonoruu B mo3HaHuu
OKPY’aIOILIEro MUpa U NPAKTUYECKOMN NEATEIbHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonorun. IlpaBunma mnoBegeHuss u pabOThl B KaOUHETE C
OMOJOTMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

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

2. Mertoabl n3y4eHust ;KUBOM NMPHUPOABI

HayuHble MEeTONIbl M3y4Y€HUs UBOW MPUPOBI: HAOIIOJECHUE, IKCIIEPUMEHT,
onvcaHue, uMepeHue, kiaccuduxamus. [IpaBuia paboTel ¢ yBEIUYUTENIbHBIMU
nmpudbopamu.

Meton onucanus B OMOJOTMH (HArJISIHBINA, CIOBECHBIH, CXEMATHUYECKHI).
Meton uzmepenus: (MHCTpYMEHTHI u3Mepenus). Habmroienue u SKCepuMeHT Kak
BEJIyIIHNE METObI OMOJIOTHH.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3ydyenue nabopaTOpHOro OOOpYyIOBaHUS: TEPMOMETPHI, BECHI, YaIlIKU
[Tetpu, mpoOupku, mMeH3ypku. [IpaBuna paboTel ¢ 000pPYI0BaHHEM B HIKOJILHOM
KaOuHere.

O3HaKOMIJIEHHE C YCTPOMCTBOM JIyNbl, CBETOBOIO MHUKPOCKONA, IpaBuia
pabOTHI C HUMH.

O3HaKOMJIEHHE C PAaCTUTEIbHBIMU U )KUBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HaTypanbHble Tpenaparbl), HHPY30pun Tydeabku ¢ TUIAPbl  (TOTOBBIE
MUKpOIpenapaThl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnazeHue MeTOJaMU H3y4YeHHUS JKUBOM NPHUPOIbI — HAOIIOJIEHUEM U
HKCIIEPUMEHTOM.

3. OpraHu3msbl — TeJ1a ;KUBOM NPHUPOIBI

[Tonsitue 00 opranusme. [losinepHble U sinepHble opraHu3Mbl. Knetka 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 KIIETKU
II0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsl 000JI0YKa, LIUTOIIa3Ma, Spo.

OOHOKIIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHHW, OpraHsl,
CUCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOCHHUSI M TMPOIECCOB
KU3HEICATSILHOCTH Y PACTECHUH, )KUBOTHBIX, OaKTepUil U TPHUOOB.

CBoiiCTBa OpraHU3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pPa3MHOXKEHHUE, DPA3BUTHUE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
€IMHOE LIETI0E.

Pa3nooOpa3ue opraHu3mMoB U uX Kiaccudukanus (TaKCOHbI B OWOJIOTHU:
LApCTBa, TUMBI (OTAEIbI), KJIACChl, OTPAIbI (MOPSAKU), CEMENCTBA, POJIbI, BUIBL.
baktepun u Bupychbl Kak (OpMBbI >KM3HH. 3HauyeHUE OakTEepuil U BUPYCOB B
MIPUPOJIE U B )KM3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yueHne KJIETOK KOXKHUIIbI YEIIyW JyKa MO JIYIOH M MHUKPOCKONOM (Ha
PUMEPE CAMOCTOSITENBHO MPUTOTOBIEHHOTO MUKPOIIpEapaTa).

O3HakOMJIEHHE C MPUHIIMIIAMHA CUCTEMATUKU OPTaHU3MOB.

Hab6mronenue 3a motpeGieHrneM BOIbI PACTCHUEM.

4. OpraHu3Msl 1 cpela 00MTaHUA

[lonatue o cpene oOutanus. BomHas, Ha3eMHO-BO3/yIlIHAs, IMOYBEHHas,
BHYTpPHOpPTaHU3MEHHas cpeabl oburtanus. [IpeacraButenn cpen  oOuTaHUS.
OcobenHoctu cpen oOutanust opranu3moB. [IpucnocobneHuss OpraHu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B KU3HU OPTaHU3MOB.

Jlabopamopuwie u npakmuueckue padomoi.

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

IKCKypcuu uiu 8U0e0IKCKypcuu.

PacTuTenbHBIN ¥ )KUBOTHBIN MUP POJTHOTO Kpasi (KpacBeICHHE).

5. Ilpupoanblie coodIIECTBA

[lonarue o mnpupogHOM cooOiiecTBe. B3auMOCBsS3M OpraHu3MoB B
npupoaHbIX cooOmiecTBax. [luimeBbie cBsi3u B cooOrmecTBax. IlumeBbie 3BEHBS,
nenu u ceru mnuTaHusa. [lpouwsBoauwTenu, mMOTpPeOUTENTH W Pa3pyMIUTETU
OpraHUYeCKUX BEIIECTB B MPHUPOJHBIX coobmecTBax. I[IpuMepbl NPUPOAHBIX
coo0111eCcTB (Jiec, TPy, 03€pO U APYrue MPUPOIHbIE COOOIIECTRA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIAMYUTEIBHBIE MTPU3HAKH OT TPHUPOIHBIX
coobmectB. [lpuumHBI HEYCTOMYMBOCTH WMCKYCCTBEHHBIX Co00miecTB. Ponb
MCKYCCTBEHHBIX COOOILIECTB B )KM3HU YEJIOBEKA.



[Tpuponusie 30HbI 3emiu, ux odburarenu. diopa u ayHa NPUPOAHBIX 30H.
JlanamradTel: TPUPOTHBIE U KYIBTYpPHEIE.

Jlabopamopnsle u npakmuyeckue paoomeul.

W3yyeHue HUCKYCCTBEHHBIX COOOINECTB M HMX oOuTarenei (Ha mpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOILIECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

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

N3yyeHue ce30HHBIX SBJICHUN B KU3HU MPUPOJIHBIX COOOIIECTB.

6. 7KuBasi npupoaa v 4eJ0BeK

W3meHeHuss B MpUPOJE B CBSI3U C Pa3BUTHEM CEJILCKOTO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTH HaceleHus. BinsHue yenoBeka Ha XKUBYIO
OpUPOSLy B XOJ€ UCTOpHUH. [ 0babHbIE 3KOJOTHYECKHe MpoOaeMbl. 3arpsi3HEHUE
BO3/yLIHOW U BOJHOW 000J04YeK 3eMiH, MOTEPHU MOUB, UX NpenoTBpauieHue. [lytu
COXpaHeHUs1  OHMOJIOTMYECKOTro  pa3HooOpaszus.  OxpaHseMmMble  TEPPUTOPHH
(3amOBEJHUKH, 3aKa3HUKH, HALIMOHAIbHBIEC MMAPKH, MAMSATHUKH Npupoibl). KpacHas
kaura Poccutickoit ®enepanyu. OCo3HaHKE )KU3HA KaK BEIMKON HIEHHOCTH.

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 Npu3HaKy pacTEHUN.

Pa3HooOpa3ue pacrteHuil. YpoBHU OpPraHM3alliyd PacTUTEIHLHOTO OpraHu3Ma.
Beicmme u Hu3mme pacreHrs. CopoBble U CEMEHHBIE PACTEHHS.

PacturenbHas knerka. M3ydeHue pacTUTENBbHOM KIETKHA IOJ CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  000JiouKa, sApo,  LUTOIazMa  (IJIacTHbI,
MUTOXOHJPHUH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TKaHU. DYHKIUU
PACTUTENBHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHui. CTpOEeHHUE OpPraHOB PACTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopuvie u npakmuyeckue padomoi.

M3ydeHne MUKPOCKOIIMYECKOTIO CTPOEHUS JIMCTA BOJHOIO PACTEHUS JIIOJEH.

N3yuenne CTPOCHUS PaCTUTEIBHBIX TKaHEen (Mcnoab30BaHUE
MUKpOIIPENapaToB).

W3ydyeHne BHEUIHETO CTPOECHUS TPaBSIHUCTOIO LIBETKOBOIO pacTeHus (Ha
’KUBBIX WM TepOapHBIX IK3EMIUIIpax pacTeHUM): MacTylllbs CYMKa, peabKa JUKasl,
JIOTHUK €KUM U APYTUE PACTEHUS.



OOHapyXeHUuE HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB B PACTECHUHU.

IKCKypcuu unu 6u0eoIKCKypCuu.

O3HaKOMIIEHHE B PUPOJIE C BETKOBBIMU PACTEHUSIMU.

2. CrpoeHue 1 MHOTro0o0pa3ue MOKPbITOCEMEHHbIX PACTEeHHI

Crpoenue cemsiH. COCTaB U CTPOCHUE CEMSIH.

Buapl KOpHEW 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 KOpHS. KopHeBbie Bonocku. Poct kopHsa. IlormonieHue xopHsSMU
BOJIbI 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHMIO (KOPHEBOE JAaBJICHUE,
ocMmoc). BunonsmeHenne KOpHeu.

[lIober. PasButue mnoGera u3 mnouku. CtpoeHue crebns. Boemnee wu
BHYTpEHHEE CTpOEHHE JHcTa. BuponsmeHeHus moOEroB: KOpPHEBUILE, KIyOEHb,
aykoBuna. Ux ctpoenue, Guojormuyeckoe U xo3siiicTBeHHoe 3HaueHue. llober u
nouku. JlucropacnosiooxkeHre U JUCToBast Mo3auka. CTpoeHne U (PyHKUUU JIUCTA.
[Ipoctbie W cloXHble JHCThS. BugonaMeHenus JmcTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHMS JIUCTA B CBA3U C €ro (PyHKUUSMHU (KOKHILIA M YCTBHUIIA,
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.

Jlabopamopuwie u npakmuueckue padomol.

N3yueHne CTpOeHUs] KOPHEBBIX CHUCTEM (CTEP>KHEBOM M MOUYKOBATOM) Ha
npumMepe repOapHbIX SK3EMIUISIPOB WM KUBBIX PACTECHHI.

N3yuyeHnne Mukponpenapara KJIeToK KOpHs.

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

W3yyeHue CTpOEHHs BETE€TATHBHBIX M T'€HEPATHMBHBIX IOYEK (HA MpUMeEpe
CUPEHHM, TONOJIA U APYTHX PACTEHUN ).

W3yyeHne  MHKpPOCKONMHMYECKOTO  CTPOECHMsSI  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBanne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MUKPOIIPENapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYOHS, TYKOBUIIBI.

N3yyeHue cTpoeHus BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUTIAMH COI[BETUH.

N3ydeHne CTpOeHHs CEMSH IBYIOJIbHBIX PACTCHUM.

W3y4yeHue CTpoeHus: CEMsH OAHOI0JIbHBIX PACTEHUM.

3. 7Ku3HenesATeJJbHOCTh PACTHUTENbHOI0 OpPraHu3mMa

OO0MeH BelIecTB y pacTeHUi



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

IIuTanue pacreHus.

[TornomieHne KOpHSAMHU BOJbl M MHUHEPAJIbHBIX BELIECTB, HEOOXOIUMBIX
pactennto (KopHeBoe JaBieHue, ocmoc). [louBa, e€ miogopoaue. 3HayeHUE
00paOOTKM TMOuYBBl (OKyYHMBAaHHE), BHECEHHUS YAOOPEHUH, MPOPEKUBAHUS
IIPOPOCTKOB, MOJIMBA JUIsl )KU3HU KYJIBTYPHBIX pacTeHHi. [ uaponoHuka.

®dotocunTes. JIUCT — opraH BO3IyIIHOTO NUTaHUS. 3HaUYeHUE (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 anmnapar). Iloctymmenue B auct atmochepHoro Bo3ayxa. CuibHast
3anbUIEHHOCTh BO3[yXa, KaK MPEMSITCTBUE IS AbIXaHus JMcTheB. Crebens Kak
OpraH JbIXaHus (HaJIW4MUe YCTHHI] B KOXKHUIE, yeueBUYEK). OCOOCHHOCTH JIbIXaHHUS
pacTeHuil. BzauMocCBs3b IbIXaHHS pacTeHUs ¢ (POTOCUHTE3OM.

TpaHcnopr BewiecTB B PACTEHHH.

CBsi3b KJIETOYHOTO CTpOeHus cTebys ¢ ero (ynkmusmu. Poct crebns B
ey,  KrnetouHoe cTpoeHue CTeOJisi  TpaBSHUCTOTO PACTEHUS: KOXKHUILIA,
POBOJSALIME MyYKH, OCHOBHAas TKaHb (mapenxuma). Knerounoe ctpoeHue creds
JIPEBECHOTO pacTeHus: Kopa (rmpoOka, ay0), KaMOWid, JpeBecMHAa M CEepJIIeBHHA.
Poct crtebns B TommmHy. [lpoBoasimue TkaHu KOpHS. TpaHcmopT BOABI U
MUHEpaJIbHBIX BEUIECTB B PACTEHUM (COCYIbI JPEBECHHBI) — BOCXOMSIIHNA TOK.
Hcnapenue BoAbl uepe3 cTedelb U JIMCThA (TpaHcnupanus). Perynsius ucnapeHus
BOJbl B PACTEHUU. BiusHNE BHEIIHMX YCJIIOBHM Ha MCHApEHUE BOABL. TpaHCHOpT
OpPraHUYECKUX BEILECTB B PACTEHUU (CUTOBUAHBIE TPYOKHU J1yOa) — HUCXOASAIIUN
ToK. IlepepacnpeneneHue W 3amacaHue BELIECTB B pacTeHHUH. BrpiaeneHue y
pacrenuu. Jlucromnan,.

PocT u pazBuTHE pacTreHus.

IIpopacTtanue cemsiH. YcnoBusl ImpopactaHusi ceMsH. [loaroroBka ceMsiH K
noceBy. PazBurre npopocTKoB.

OobpazoBatenbHble TKaHU. KoHyC HapacTaHus modera, pocT KOHUMKa KOPHSI.
Bepxyieunslii 1 BcTaBOUHbIA pocT. PocT kopHs 1 cTeOsis B TOJIMIMHY, KaMOUH.
OOpa3oBaHue rOAMYHBIX KOJEl Y APEBECHBIX pacTeHuil. BiusHue GpuroropmMoHoB
Ha POCT pacTeHus. PocToBrie ABMKEeHUS pacTeHuil. PazButue modera u3 movkwu.

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



ombUIeHHE (BETPOM, IKUBOTHBIMHM, BOJOW) U caMmoonbuieHHE. JIBoliHOE
omiogoTBOpeHue. HacnenoBanue npru3HakoB 000MX PacTEHUH.

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

Jlabopamopnsle u npakmuyeckue paoomel.

HabGmronenue 3a poctomM KOpHS.

HaoGmronenue 3a poctom nooera.

Omnpenenenue Bo3pacra IepeBa o Couiy.

BrisiBiieHue niepeIBUKEHUS BOJBI 1 MUHEPATbHBIX BEIIECTB M0 APEBECUHE.

HaOmronenue mnporecca BbBIJCICHUS KHUCIOPOJa HAa CBETY aKBAPUYMHBIMU
PaCTEHUSIMU.

N3yueHne ponu pbIXJIEHUS IJIs1 JbIXaHHUSI KOPHEH.

OBnageHne  npuéMamMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  PacTECHUM
(uepeHkoBaHME TO0OETOB, YEPEHKOBAaHWE JIUCTHEB U JIPyTHE€) Ha MpUMeEpe
KOMHATHBIX pacTeHUM (TpaJeCKaHIIUs, CEHMOJuUs, OETOHUS, CAaHCEBbEPA U JAPYTHUe
pacTeHus).

OrnpeneneHue BCXOKECTU CEMSIH KyJIbTYPHBIX PACTEHUN U TMOCEB 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. 7KuBOTHBIN OPraHusm

300510Tusl — HayKa O JKHMBOTHBIX. Paznensl 300m0ruu. CBsA3b 300JI0TMH C
JIPYTUMHU HAyKaMHU U TEXHUKOM.

OOmue npu3HaKK KUBOTHBIX. OTIMYUS JKUBOTHBIX OT PACTEHHI.
Mmuoroo0Opasue KUBOTHOro wmupa. OJHOKJIETOYHBIE UM  MHOTOKJIETOYHbIE
*KUBOTHBIE. PopMa Tena )KMBOTHOTO, CHMMETPHS, pPa3MephI TeJa U JIPYTroe.

KuBoTHast knerka. OTKpbITHE KUBOTHOU KIeTKH (A. JleBenryk). CtpoeHue
JKUBOTHOM KIIETKH: KJIETOYHAas MeMOpaHa, OpTaHOWIbI TEPEIBMIKEHUS, SIIPO C
AJIPBILIKOM, LUTOIIa3Ma (MUTOXOHIPHUH, MUIIEBAPUTEIIbHBIE U COKpPATUTEIbHbIC
BaKyOJH, JU30COMBI, KJIETOYHBIM 1EeHTp). lIpouecchl, mpoucxoasiue B KIETKE.
Henenne knetku. TkaHU KUBOTHBIX, UX pazHooOpasue. OpraHbl U CHUCTEMBI
OpraHoOB KUBOTHBIX. OpraHu3M — €IMHOE LENOE.

Jlabopamopnsie u npakmuyueckue padomeol.

HccnenoBanre moa MHUKPOCKOIIOM TOTOBBIX MHMKPOIPENApaToB KIETOK H
TKaHEW KUBOTHBIX.

2. CTpoeHMe U )KM3HeeATEJbHOCTh OPraHU3Ma }KMBOTHOI'0



Onopa # [BWKEHUE JKUBOTHBIX. (OCOOEHHOCTH TUIPOCTATHUECKOTO,
Hapy’KHOTO M BHYTPEHHEro CKeleTa Yy JKUMBOTHbIX. llepenBuxenue y
OJTHOKJIETOYHBIX  (aMEOOBHIHOE, JKITYTHKOBOE). MBIIEYHbIE JBW)XKECHHUS Y
MHOTOKJIETOUYHBIX: MOJET HACEKOMBIX, NTHII, IJIABAaHUE PbHIO, ABUKEHUE IO CYIIIE
MO3BOHOYHBIX JKMBOTHBIX (Moi3aHue, Oer, xoabba u npyroe). PrryakHbie
KOHEYHOCTH.

[luTaHne W TUIIEBapeHHE Yy >KUBOTHBIX. 3HaueHHE NUTaHus. [lutanue u
MUIIEBAPEHUE Y MOPOCTEHMIMX. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE
MUIIECBAPEHUE, 3aMKHYTas W CKBO3Hasg INUIICBAPUTENIbHAs CHUCTEMA Y
0ecri03BOHOYHBIX. [IMIIeBapUTENbHBIA TPAKT Y MO3BOHOYHBIX, MUIIEBAPUTEIIbHbIC
xene3pl.  ®DepmeHThl.  OCOOEHHOCTM  NUIIEBAPUTEIBHOM  CUCTEMBI Y
MPEACTABUTENECH OTPSII0B MIIEKOUTAIOIINX.

JlpixaHue JKMBOTHBIX. 3HaYeHHe JbpIXaHus. [a3000MeH uyepe3 BCIO
noBepxHocTh KieTku. JKaOepHoe npixanue. HapykHble U BHYTpEHHHUE KaOpbl.
KoxxHoe, TpaxeiliHoe, J€rouHoe npixaHue y ooOwutartenedt cymu. OcoOeHHOCTH
KOXHOTO JIbIXaHUsl. POJIb BO3IYIIHBIX MEIIKOB Yy MTHLI.

TpaHcnopT BELIECTB Yy KUBOTHBIX. POJIb TpaHCOpTa BELWIECTB B OpPraHU3ME
JKUBOTHBIX.  3aMKHYTasi WM  HE3aMKHyTas  KpPOBEHOCHBIE  CHCTEMBI Y
6ecrno3BoHOUYHBIX. Cepile, KpOBEHOCHBIE cocynbl. CIUHHOW M OPIOLIHOM COCY/IbI,
KaMWUISPbl, <JIOKHBIE CEpALa» Yy J0XKIAeBOro 4epBsi. OCOOEHHOCTH CTPOEHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIFOCKOB M HaceKoMmbIX. Kpyrum
KPOBOOOpAIIECHHS U OCOOCHHOCTH CTPOEHUS CepJIel] Y MO3BOHOYHBIX, YCIOKHEHUE
CUCTEMBI KPOBOOOpAITICHUSI.

Belnenenre 'y JKMBOTHBIX. 3HA4YEHHUE BBIICJICHUS KOHEYHBIX NPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENIbHBIE BAKYOIH Y MPOCTEUIINX. 3BE3qUATHIE KIETKH
YW KaHaJIbLIbl y TUIOCKUX YEpBEW, BBIACIUTENIbHbIE TPYOOUKM W BOPOHKU Y
KOJIbYaThIX YepBeil. MaabIUIUEBBl COCYbl y HACEKOMBIX. [1ouku (TysmoBUIIHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBOM Iy3bIpb Yy TIO3BOHOYHBIX JKUBOTHBIX.
Oco0eHHOCTH BbIICNICHUS Y NTHIL], CBI3aHHBIE C TIOJIETOM.

[TokpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CIO3BOHOYHBIX. Y CIOKHEHHE
CTpPOEHHUsI KOXXM y TO03BOHOUYHBIX. Koka Kak opraH BblaeiaeHHUs. Poib KOXH B
temtootnaue. IIpousBoaueie koxu. CpencTBa MACCUBHOW M aKTUBHOW 3aIUTHI Y
YKUBOTHBIX.

KoopnuHauus W peryiasiuus  SKM3HENEATEIbHOCTH Yy  >KMBOTHBIX.
Pa3ipaxuMoCTh 'y  OJIHOKJIETOYHBIX KUBOTHBIX. Takcucel (oroTakcuc,
TpoOTAKCUC, XEMOTAKCHC W JIpyrue Takcuchl). HepBHas perymsmus. HepBuas
cucrema, e€ 3HaueHue. HepBHas cucreMa y OECHO3BOHOYHBIX: ceTyaTas
(muddysnas), crBomoBas, y3noBas. HepBHas cuctema y TMO3BOHOYHBIX
(TpyOuaras): roJOBHOM U CIMHHOW MO3T, HEPBbI. Y CJIOKHEHHE TOJIOBHOTO MO3ra



oT pbI0 10 muekonuTarouux. [losBrnenne 60abIIMX TOTyLIAPUNA, KOPBI, 00pO3 U
W3BWIMH. ['ymopanbHasi perynsius. Pojlb TOPMOHOB B JKHU3HU JKMUBOTHBIX.
[TomoBeie ropmonsbl. IlomoBoit mumopdusm. OpraHbl 4YyBCTB, UX 3HAYCHHUE.
Peuenrtopsl. Ilpocthie u cnoxsbie ((aceTouHwie) riaza y HacekoMmbix. Oprax
3peHUs U ClyXa y MO3BOHOYHBIX, WX YyclokHeHHe. OpraHbl OOOHSHMS, BKyca U
OCsi3aHMSl Y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOM JIMHUU
y psIO.

[loBenenue KUBOTHBIX. BpoknéHHoe u NpUOOPETEHHOE TOBEICHUE
(MHCTUHKT u HaydeHue). Haydenuwe: ycioBHbIe pediieKChl, HMIPUHTHHT
(3ameyatyienue), uHcalT (moctmxenue). [loBegeHue: nuieBoe, 0OOPOHUTENBHOE,
TEppUTOPHAIbHOE, OpayHOe, nccaeaoBaTesbckoe. CTUMYJIIbI IOBEICHHUS.

PasMHOXeHHE W pa3BUTHE >KUBOTHBIX. DECIIONOE€ pPa3MHOKEHHE: [IEJICHHE
KJIETKH OJHOKJIETOYHOTO OpraHu3Ma Ha JIBe, IIOYKOBaHHWE, (parMeHTaIus.
[TonoBoe pa3sMHoOxkeHue. [IpenmyiecTBO MOJIOBOTO pa3MHOKEHHs. I[losioBble
xKenesbl. SAudHuKd U ceMeHHUKU. [lonoBbie kieTku (rameTsi). Omio10TBOPEHUE.
3urota. llapreHorenes. 3apoasbiiieBoe pa3zButhe. CTpoeHHE diMlla MTHIBI.
BHyTpuyTpoOHOE  pa3BUTHE MJIEKONUTAIOIIMX. 3apPOJABIIIEBbIE  OOOJIOYKH.
[Inanenra (merckoe MECTO). [TynounsIit KaHaTUK (mymoBHHA).
[TocTamOpuoHanbHOE pa3BUTHE: TpsiMoe, Hempsimoe. Metamopdo3 (pa3BuTHe C
MPEBPAIEHUEM ): TIOJIHBIN U HETIOJTHBIH.

Jlabopamopuwie u npakmuueckue padomol.

O3HaKOMJIEHHE C OpraHaMy OIMOPbI U JBHKEHUS Y )KUBOTHBIX.

N3yyenue crnoco0oB MOTJIONMIEHHUS MUY Y )KUBOTHBIX.

N3yyenue cnocoOoB JAbIXaHUs y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMM OPraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3yueHne MOKPOBOB Teja Y )KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

3. CucremaTnyeckue rpyninbl ;)kWBOTHBIX

OCHOBHBIC KaTErOpUM CHUCTEMATHKH JKUBOTHBIX. BuJ Kak OCHOBHas
CUCTEeMaTH4ecKasi Kareropus xkuBOTHbIX. Knaccudukamus xuBoTHbIX. CHuctema
KUBOTHOTO MHpa. CHUCTEMaTUUECKUEe KaTerOpuu >KUBOTHBIX (I[apCTBO, THII, KJIace,
OTpsil, CEMEICTBO, pOJ, BHUJI), MX CONOJAYMHEHUE. bHHApHAasT HOMEHKIATYypa.
OTpaxeHrne COBPEMEHHBIX 3HAaHUW O MPOUCXOXKIACHUU U POJICTBE KUBOTHBHIX B
KJ1IacCU(UKAIIUU KUBOTHBIX.

OnHOKIIETOUHBIE YKUBOTHBIE — IIPOCTEHULLINE. Crpoenue 51
KHU3HEIEATeILHOCTh MpocTermux. MectooOutanue u oopa3 xxu3Hu. OOpazoBaHue
IIUCTHI TIPW HEOJIATOMPUATHBIX YCIOBUAX Cpeabl. MHOrooOpasue MpOCTEHINMX.
3HadeHWE MPOCTEHIINX B MPUPOJIE U JKU3HU 4YeloBeKa (00pa3oBaHHME OCATOYHBIX
MopoJi, Bo30yauTenu 3abojeBaHuil, cuMOuoTHUecKHe BUIbI). IlyTu 3apakeHus



YelloBeKa M Mepbl NPO(QUIAKTHUKH, BBI3BIBAEMBIE OJHOKJIETOUYHBIMH >KHUBOTHBIMU
(MaJIIpUIAHBIN TUTA3MOJIH).

Jlabopamopuvle u npakmuyecxkue padomaul

HccnenoBanue cTpoeHUs HHPY30pUU-TyQelnbKH W HaOioaeHue 3a eé
nepeaBmxeHreM. MzyueHne xemoTakcuca.

Mmuoroo6pasue npocTermumx (Ha TOTOBBIX MperapaTax).

W3roroBnenne Mojienu KIETKU mpocteiiiero (ameonl, nHpy30pun-Tyhenpku

U JIPYToeE.).
MHorok/1eTouHbIe ’KMBOTHBbIE. KuieunonoJsiocTabie. Ob6mas
XapaKTEPUCTHKA. MecrooOuTtanue. Ocobennoctu CTPOCHHUS u

KU3ZHEIEATEIIbHOCTU. DKTOJAEpMa M 3HTOAEpMa. BHYTPUIIOIOCTHOE U KIETOYHOE
nepeBapuBanue nuiu. Perenepanms. Peduekc. becnonoe pa3MHOxkeHUE
(mouxoBanue). IlonoBoe pasmHoxkenue. I'epmadppoautusm. PasnenbHOIONBIE
KHILIEYHOIIOJOCTHBIE. MHuoroo6pasue KHILIEYHOIOJIOCTHBIX. 3HaYeHHE
KHILIEYHOMOJOCTHBIX B MPUPOJIE M KU3HU 4esnoBeka. KopanioBble MOJUIBI U UX
poJib B prichooOpa3oBaHUU.

Jlabopamopuvie u npakmuueckue padomoi.

HccnenoBanue CTPOEHUS NPECHOBOJHOM THAPBI M €€ IEpEIBHKECHHUS
(IIKOJILHBIN aKBapUyM).

HccnenoBanve mnNUTaHUS TUAPHI AaQHUSMA M LUKIONAMH  (IUIKOJBHBIM
aKBapuyMm).

N3roroBneHne MOAEIN MTPECHOBOAHON THUAPHI.

Ilnockue, Kpyrible, KoJab4aTble 4epBH. OOmEas XapaKTepUCTHKA.
OcoOeHHOCTH CTPOEHUSI U KU3HEAEATEIbHOCTU IJIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBeil. MHorooOpasue uepseil. [lapasuTuueckue IMmiIOCKMEe M KPYIJble YEPBHU.
[{ukibl pa3BUTHS MEUYEHOYHOTO COCANbIINKA, OBIUBETO LEIMHS, 4YeIOBEYECKON
ackapunbl. YepBu, HX NPUCTIOCOOJEHUS K TMapa3sUTU3MY, Bped, HaHOCHUMBIN
YEJIOBEKY, CEJIbCKOXO3SMCTBEHHBIM pPACTEHHSIM M JKMBOTHBIM. Mepbl 1O
NPEAYNPEXKICHUIO 3apaKeHUsI TMapa3UTUYECKUMHM 4YepBsMU. Poilb depBeil Kkak
nmo4yBooOpaszoBaTesei.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBaHue BHEIIHETO CTPOGHHS JA0XkAeBoro uepssi. Habmionenue 3a
peakiuen 10KI€BOro YepBs Ha Pa3apaKUTEIH.

HccnenoBanrie BHYTPEHHETO CTPOCHMSI JOXKIEBOIO YepBi (Ha TOTOBOM
BJIQYKHOM TpernapaTe ¥ MUKpOIIpernapare).

N3yyenue npucnocoOieHuil NMapa3uTUYECKHX YepBed K Mapa3uTusMy (Ha
TOTOBBIX BJIIAKHBIX U MUKpOIIpENaparax).



Yienucronorue. O6miast xapaktepuctuka. Cpenbl sxu3HH. BHemrnee wu
BHYTpEHHEE CTPOCHHE  WICHHUCTOHOTHUX. MHOroo0pasue  YJICHUCTOHOTHX.
[IpencraBuTeny KiIaccos.

Pakoo6Opa3zubie. OcOOEHHOCTU CTPOCHUSI U KU3HEAESITEIILHOCTH.

3HaueHne pakooOpa3HBIX B IPUPOAC U KU3HH YETIOBEKA.

[TayxooOpasubie. OCOOEHHOCTH CTPOCHHS U KU3HEIEATECILHOCTH B CBSI3U C
KU3HBIO Ha cymie. Knemu — BpeAuTen KyJIbTYpHBIX PACTEeHHI U Mephl OOPHOBI €
HuMu. [lapasuTndeckue kiemu — BO3OYAMTENM M TEPEHOCUUKH OMACHBIX
Oosie3Helt. Mephl 3anuThl OT Kielniei. Posb kiermieit B moyBooOpa3oBaHUM.

Hacexomble. OCOOEHHOCTH CTPOEHHS U JKU3HEIEATENbHOCTH. Pa3MHOXKEHME
HACeKOMBIX ¥  Tullbl  pa3BuTud. OTpsasl  HaceKombix: [IpsiMOKpbLIbIE,
PaBHOKpBLIBIE, [TomykeCcTKOKpBLIBIE, Yenryekpouible, JKecTkokpbLibIE,
[lepennonuatokpeuible, JBykpbulble W Jpyrue. Hacexkomble — TE€pPEHOCUUKH
BO3OyAMTENIed M TMapa3uThl 4YeJIOBEKa W JIOMAIIHUX KUBOTHBIX. Hacexombie-
BpEIUTENN Caja, Oropoja, moiis, jeca. Hacekomble, CHMKAIOIIUE YUCIEHHOCTH
BpeauTenen pacreHuid. lloBeneHME HACEKOMBIX, HWHCTUHKTBL. Mepbel 1o
COKPAIICHUIO YHMCIEHHOCTH HACEKOMBIX-BPEINUTENIEH. 3HAUYCHHE HACEKOMBIX B
MPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBaHre BHEIIHETO CTPOEHUS HACEKOMOTo (Ha MpUMEPE MaiCKOro
JKyKa WK JPYTUX KPYIHBIX HACEKOMBIX-BpeauTeNeH).

O3HaKOMJICHHE C PA3IMYHBIMUA TUTIAMU PAa3BUTHUS HACEKOMBIX (Ha MpUMEpPE
KOJIJICKITHM ).

8 KJIACC

1. YesioBeK — 0HMOCOIHAJILHBIN BH/I

Hayku o dyenoBeke (aHaToMus, (U3HOJIOTHS, MCHUXOJIOTHS, AHTPOIIOJIOTHS,
THTHMEHA, CAaHWUTApHs, OKOJOTHs uYenoBeKa). MeToipl HW3y4eHHs OpraHu3Ma
YyelloBeKa. 3HAUeHHWE 3HAHUM O 4YeNoBEKe Il CaMOINO3HAHHUA M COXPaHEHHUs
310poBbs. OCOOEHHOCTH YeI0BeKa Kak OMOCOIMAIIBHOTO CYIIECTBA.

MecTo yenoBeka B CHCTEME OPraHHYECKOro Mupa. YeJoBeK KaK dacTh
npuponbl. CrcTemMaTHUecKoe TMOJIOKEHHE COBpEMEHHOro denoBeka. CXOACTBO
YeJioBeKa ¢ MieKonuTamuMu. OTinyne yeaoBeka oT mpumaroB. JlokazaTenbcTBa
KUBOTHOTO TPOMCXOXKJIEHHUSI denoBeka. YenoBek pa3yMHbINH. AHTPOIIOTE€HE3, €ro
sTambl. buonornueckue u couuanmbHble (PAKTOPHl CTAHOBICHHUS YeJIOBEKA.
YenoBedeckue pachl.

2. CTpyKTypa OpraHusma 4ejoBeKa

CrtpoeHue u XUMUYECKHIl cocTaB KJeTKM. OOMEH BEILECTB U MpEBpallleHUuE
SHEepruM B KieTke. MHoroobpasue KJIeToK, uX aeneHue. HykienHoBble KUCIOTHI.



['erpl. XpoMocombl. XpOMOCOMHBIN Habop. Mwuto3, meito3. ComaTtudeckue u
noyioBble KJIeTKH. CTBOJOBBIE KJIETKHA. THWIBI TKaHEl oOpraHu3Ma 4YelloBeKa:
ANUTENMANIbHBIC, COCMHUTEIIbHBIC, MBbIIICUHbIe, HEpBHasi. CBOMCTBA TKaHEW, UX
¢bynkuuu. Opranbl U cUCTeMbl OpraHoB. OpraHmsM Kak €JUHOE IIeJIoe.
B3anMoCBsI3b OPraHOB U CHUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopnsie u npakmuyeckue padomeot.

WN3yyeHne  MHKPOCKOIIMYECKOIO  CTPOEHWsT TKaHed (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacnio3naBanue opraHoB ¥ CHCTEM OPTaHOB YesloBeKa (110 Tabauiam).

3. HeMporymopaJjbHas peryiasinus

HepBnas cucrema venoBeka, €€ opranusanus 1 3HaueHue. HempoHsl, HEPBHI,
HepBHBIE y31bl. Peduiekc. PednexkropHas myra.

Peuenrtopsl. [IByxHEeWpoHHBIE U TPEXHEUPOHHBIE pPEQIIEKTOPHBIE IYyTH.
CrinHHOM MO3T, ero crpoeHue U pyHKIuU. Pedrexcel cnuHHOro Mosra. ['onoBHOM
MO3r, ero ctpoeHue u ¢GyHkuud. bonpmme nomymapus. Pediaekcsl rojgoBHOro
Mo3ra. besyciaoBHbIe (BpOXIEHHBIE) U YCIOBHBIE (MpUOOpPETEHHBIE) PEQIICKCHI.
Comaruueckas HepBHas cuctema. BereratnBHas (aBTOHOMHAs1) HEPBHAs CUCTEMA.
Hepshas cucrema kak equHoe uenoe. Hapyienust B pabote HEpBHOW CUCTEMBI.

['ymopanbhas perymsnuss  GyHKIUMNA. OHIOKpUHHas cuctema. JKenessl
BHYTpPEHHEN cekpeuuu. JKene3sl cmemaHHOM cekpenuu. ['OpMOHBI, HX pOJib B
peryiasiuuu  GU3HOJIOTMYECKUX (YHKUMA OpraHu3Ma, pocTa W Pa3BHUTHSL.
Hapymenne B pabore >HIOKpUHHBIX kené3. OcobeHHocTH pediekTopHOU u
TYMOPJIBHOU PeryJsiiuu (yHKIUM OpraHu3ma.

Jlabopamopnwie u npakmuueckue pabomol.

N3ydeHne ToJ0BHOTO MO3Ta yesioBeKa (10 MYJIsKaMm).

N3ydeHne n3MeHeHus pa3Mepa 3payka B 3aBUCMMOCTH OT OCBEILIEHHOCTH.

4. Onopa 4 IBUKEHHUE

3HauYeHHE ONOPHO-ABUTATENIBHOTO anmnapara. CKeJleT 4eJloBeKa, CTPOCHHUE €T0
ornesioB U GpyHkuuu. KocTu, UX XMMHUYECKUH COCTaB, CTpoeHue. TUIbl KOCTEH.
Poct kocteit B nnuHy u TonmmuHy. CoenuHenue kocteil. Ckener royoBbl. Ckener
TynoBuia. CkeneT KOHEYHOCTeH M ux mosicoB. OCOOEHHOCTH CKeJleTa 4YeIoBeKa,
CBS3aHHBIE C IIPSMOXO0XKICHUEM U TPYIOBOU JIEATEIBHOCTBIO.

Mpeimeunass cucrema. CtpoeHne W (QyHKIMHM CKeNeTHBIX MbIml. Pabota
MBIIIILL: CTaTUYeCKas M JUHAMUYECKAas, MBIIIIBI CrudaTelid W pa3rudatenu.
Yromnenne wMbimn. [unogumHamus. Poap  aOBUrarenbHOM aKTHUBHOCTH B
COXPAHEHMHU 3710POBbSI.

Hapymienuss onopHoO-ABHUraTteibHOM CUCTEMBI. BoO3pacTHble W3MEHEHUsS B
ctpoeHun Kocred. Hapymenne ocanku. IlpegynpexieHne HCKPUBICHHUS



MO3BOHOYHMKA U pa3BUTHs miiockoctonus. [Ipopunaktuka TpaBmatusma. [lepBas
IIOMOIIb IIPU TPABMAaX OMOPHO-ABUTATEIILHOIO armnapara.

Jlabopamopnsie u npakmuyueckue padbomeot.

HccnenoBanne CBOWCTB KOCTH.

N3yuyenue ctpoeHus Koctel (Ha MyJIshKax).

M3yyeHue cTpoeHus MO3BOHKOB (Ha MYJISIKAX).

OnpeneneHue rHOKOCTH MO3BOHOYHHKA.

W3mepeHne Macchl U pOCTa CBOEr0 OpraHu3Ma.

N3ydeHne BIUAHUS CTAaTUUECKON M TMHAMUYECKOW HArpy3KHW HAa YTOMJICHHE
MBIIIII.

BrlIsiBIIeHHE HapyLLIEHUs] OCAHKH.

Onpenenenue Mpu3HaKoOB INIOCKOCTOIIHS.

Oxa3zaHue nepBoi MOMOIIM ITPU NOBPEXKIEHNN CKEJIETa U MBIIIILL.

5. BHyTpeHHss cpeaa opraHusma

Buytpennsis cpena u €€ ¢yHkuud. DopmeHHBIE 3IEMEHTBl KPOBHU:
APUTPOLMUTHI, JIEUKOUUTHI U TpoMOOUUTHI. ManokpoBue, ero npuunHbl. KpacHblit
KOCTHBIM MO3T, €r0 poJib B opranu3me. [Ina3zma kpoBu. 110CTOSHCTBO BHYTpEeHHEM
cpensl (romeocrta3). CaéprTeiBaHMe KpoBU. ['pymmbel kpoBu. Pesyc-gakrop.
IIepennBanue kpoBu. JJOHOPCTBO.

NUvmyHuTter U ero Buabl. DakTopbl, BIUAIONIME HAa WMMYHHUTET
(mpuoOpeTéHHbIE UMMYHOJE(PUIMTBI): pagHallMOHHOE OOJyYEHHE, XUMHUYECKOE
OTpaBJieHHE, TOJI0JIaHne, BOCIaJeHUe, BUpyCcHbIe 3a0oneBanusi, BUY-undexius.
BunoukoBas xenesa, nuMmdarnyeckue y3ibl. BakuuHbel U jgeuyeOHbIE CHIBOPOTKH.
3nauenue padort JI. [Tacrepa u .M. MeunukoBa no n3y4eHu0 UMMYHHUTETA.

Jlabopamopuwie u npakmuueckue padomoi.

N3ydyeHne MHMKPOCKOIMYECKOTO CTPOEHHsSI KPOBH 4YEJIOBEKA W JIATYLIKH
(cpaBHEHHE) Ha TOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpamenue

Opransl  kpoBooOpamienus. CtpoeHue u pabota cepama. ABTOMATHU3M
cepaua. CepIaeyHbld I[UKIJI, €r0 JIATEIBHOCTh. bBONBIION W Majblii Kpyru
KpoBooOpaiienus. J[Bmwkenne kpoBu 1o cocygam. Ilynec. Jlumparuueckas
cucrema, JUMQPOOTTOK. Perynsius AesTenbHOCTH cepiala UM cocyAoB. ['mruena
cepaeuHo-cocynucTo  cuctembl.  IIpodunaktuka — cepaeyHO-COCYAMCTHIX
3a0oneBanuil. [lepBas momous Ipu KPOBOTEUEHUSIX.

Jlabopamopuvie u npakmuueckue padomol.

W3mepenne KpOBSHOTO JaBJICHMUS.

Onpenenenue mynbca W YUCia CEPAECYHBIX COKpALEHUH B MOKOE U IOCIHE
JO3UPOBAHHBIX (PU3NUECKUX HATPY30K y YEIIOBEKA.

[IepBas moMOIb IPU KPOBOTEUEHUSIX.



7. JAbIXaHue

Jpixanne u ero 3HadeHue. Opransl gpixanus. JIérkuwe. B3amMocBsa3b
CTpOeHHMsI M (YHKIMI OpraHoB abixaHus. ['a3000MeH B JNErkuX M TKaHSIX.
JKuzHenHast EMKOCTh JETKUX. MexaHU3Mbl AbIXaHHs. [[pIXaTeNbHBIE JBHKEHUSI.
Perynsinus npixaHusl.

HNudexkunonnbie 007€3HU, Mepeaaromecs 4yepe3 BO3AyX, MpeaynpexacHne
BO3YIITHO-KAMENbHBIX  HHpeKkuui. Bpen TabakokypeHus, ymnotpeOieHus
HApKOTUYECKUX W TICUXOTPOIHBIX BemlecTB. Peannmanusa. OxpaHa BO3AYLIHOW
cpenbl. OkazaHue NepBOM MOMOIIY IPU MOPAKEHUU OPTaHOB JIbIXaHUSI.

Jlabopamopnsie u npakmuueckue pabomol.

N3mepenne oOxBaTa rpyJHOM KJIETKH B COCTOSIHUM BAOXa U BbIIOXA.

Onpenenenue 4acToThl AbIXaHUs. BiausiHue paznuuHbix GakTOPOB HA YAaCTOTY
JUBIXaHUS.

8. Ilurtanue u nuIeBapeHue

[InTarenbHbIe BEMIECTBA M NUIIEBBIE NMPOAYKTHL. [InTaHnue u ero 3HadyeHHeE.
[TumeBapenue. Opranbl MUIIEBApEHUs, UX CTpOeHUE U PyHKUUU. DEPMEHTHI, UX
poJib B nuiieBapeHud. [lumeBapenue B poToBOM MOJOCTH. 3yObl U YXO/[ 32 HUMHU.
[InmeBapeHue B KelnyJake, B TOHKOM M B TOJICTOM KHIIEYHHKE. BcaceiBaHue
NUTaTENbHBIX BellecTB. BecacsiBanue Bobl. [InIieBapuTEIbHBIE JKENE3bl: IEYEHD U
MOKEITYIOUHAS XKENE3a, UX POJIb B MUIIECBAPEHNUN.

MukpoOroM 4esloBeKa — COBOKYIMHOCTh MHMKPOOPTaHHU3MOB, HACEISIOIIMX
opraHusM uenoBeka. Perymsmus numeBapeHus. MeToasl H3ydeHHs OpIraHOB
numeBapenus. Pa6otsr W.I1. TlaBnoga.

['uruena nuranus. llpenynpexIeHrne TIIIMCTHBIX W KEITYJOYHO-KHIIEYHBIX
3a00/IeBaHUM, NUIIEBBIX OTpaBieHUl. BnusHUe KypeHHs M aJKorojis Ha
MULLIEBApEHUE.

Jlabopamopnsie u npakmuyueckue padoomeol.

HccnenoBanue neicTBusi GEpMEHTOB CIIIOHBI Ha Kpaxmall.

HaOmronenne neicTBUs KeyJ04YHOr0 COKa Ha OeIKHU.

9. OOMeH BelecTB U NpeBpallieHue YJHePrun

OOMeH BelIecTB W MPEBpAIEHUE DHEPrUM B OpPraHU3ME YEJIOBEKa.
[TnactTudeckuii u sHepreTrdeckuii ooMeH. OOMEH BOJIbI 1 MUHEPAJILHBIX COJICH.
OOmeH OenkoB, YIJI€BOJOB U KUPOB B opraHusmMe. Perynsamus oOMeHa BEIIeCTB U
IIPEBPALLEHUS SHEPTUU.

ButamuHbl ¥ uX ponb s opraHusma. [locTyrieHne BUTAMUHOB C TNHILEH.
CuHTE3 BUTAMUHOB B Opranu3me. ABUTAMUHO3bI M THIIOBUTAMUHO3bL. COXpaHEHHE
BUTAMHMHOB B MUILE.

Hopwmsbl u pexum nutanus. PannonanbHoe nutaHue — (akTop YKpEIICHHS
310poBbsi. Hapyiienre oOMeHa BelecTs.



Jlabopamopnsle u npakmuyeckue padoomeul.

HccnenoBanne coctaBa MpOAYKTOB MTUTAHMUS.

CocraByiieHHUE MEHIO B 3aBUCUMOCTH OT KaJOPUUHOCTH THIIIH.

CriocoObl coxpaHEeHUs! BUTAMUHOB B IMUILIEBBIX MPOAYKTaX.

10. Ko:ka

Crpoenue u ¢dynknuu koxu. Koxka u e€ mnpousBoansie. Koxa wu
TepMoperyssnus. Biusaue Ha KoKy (GaKTOPOB OKPYKAIOMIEH CPEIbl.

3akanuBaHue U ero poib. CriocoObl 3aKanuBaHusl OpraHu3Ma. [ urueHa Koxw,
TUTUEHUYECKHEe TpeOoBaHUS K Ofexkae U 00yBH. 3a00JeBaHUS KOXKHU U HUX
npenynpexaenus. [Ipodunakrika v neppasi TOMOIIb MPU TEIJIOBOM U COJIHEYHOM
yaapax, 0’Korax 1 00MOpOKEHUSIX.

Jlabopamopuwie u npakmuueckue padomol.

HccnenoBanre ¢ NOMOIIBIO JYIIbl ThUIbHOM U JIAJIOHHOW CTOPOHBI KUCTH.

OrnpeneneHue KUPHOCTH PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Onucanne Mep Mo yxXoAy 3a KOXeEW JINIA U BOJIOCAMU B 3aBUCUMOCTH OT THUIIA
KOXU.

Ornrcanne OCHOBHBIX TUTUEHUYECKUX TPeOOBaHUH K Ok A€ U OOYBHU.

11. Beigesnenue

3HaueHue BblaeneHusA. Opranbl BblaesieHHs. Opranbl MOYEBBIACIUTENBHOM
CUCTEeMbI, MX CTpoeHHE M (PYHKUMH. MHUKPOCKONMUYECKOE CTPOCHUE TOYKH.
Hedpon. O6pazoBanue mouu. Perymnsmus MmoueoOpa3oBaHUs U1 MOYEUCITYCKAHUS.
3aboseBaHus OPraHOB MOYEBBIICTUTEIILHON CUCTEMBI, UX TIPEIYIIPEKICHUE.

Jlabopamopnwie u npakmuueckue pabomol.

OmnpeneneHne MECTOMONOKEHHSI TIOYEK (Ha MYJISDKE).

Onucanue mMep NpoPuIaKTUKK 00JIe3HEN MTOYEK.

9 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMM HayKamu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl TO3HaHUS KUBOM PUPOIbI (HAOIIOEHUE, IKCTIEPUMEHT, ONTMCAHUE,

u3MepeHue, Kiaccuukamus, MOJETUpPOBaHUE, CTaTUCTUYECKas oO0paboTKa
JTAaHHBIX ).

JleMoHCTpaum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.
Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.



JlabopaTtopHble M NpaKkTHYecKHe padoThI:

[Ipaktrnueckass padora Ne 1. «Jcnosb3oBaHME pa3IMYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBolicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJIEKYJISIPDHBIN, KJIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJSLHOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH ), OMoCEepHBI.

JlemoHncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OPraHU3aluU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMU BOABI M MHUHEPAJIBHBIX BellecTB B KieTke. llomnepkanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHASL, BTOPUYHAsl, TPETUYHAS M
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonoruueckue
byHKIIUN OEKOB.

®depmentsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHBL.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W JE€30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJUII0103a). buonornyeckue GyHKIMM YTrIIeBOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormasr — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIUN.

[{utonorus — Hayka o kierke. Kiietounas teopus — NpuMep B3aUMOJAEUCTBHUS
uzei u (akToB B HAYYHOM MO3HAHMHU. METO/IbI U3yUYEHHS KIETKH.



Krmerka kak menoctHas >kuBas cuctema. OOmme TNpU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernmueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUyecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. KnerouHas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBLHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IOoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbyukuu. [nasmatuyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKIMH. [{uTomnazma u eé
opraHouibl. OgHomeMOpanHbie opra”Houbl kietku: JIIC, ammapart ['onbmxw,
n30coMBbl.  [loTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTHUIBI.
[Ipoucxoxenne MUTOXOHJApUM W T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KIETKU. BKiItoueHus .

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas o00JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupozae», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosiekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, SKCIIEPUMEHTOB, MHUKPOIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajasbl)».

JlaGoparopHas pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.



OOMeH BemIecTB, WK MEeTa0oIu3M. ACCUMWISINS (TUTACTUYECKU OOMEH) H
TUCCUMWISIUA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUU B TOHHWMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KIETKE.

®ortocunTe3. CmeroBas W TeMHOBas (a3bl  (doTocuHTe3a. Peaknmm
dotocunteza. dpPexkTuBHOCT PoTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. Biausinue ycnoBuid cpeqpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMocuHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIst
JKW3HU Ha 3eMII€.

OHepreTudeckuii oOMeH B KieTKe. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucimopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIBIXaHHE. OxkucnurenbHOe dbochopunupoBanue. OPheKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cunre3a. [enermyeckas wunHdpopmanus u JHK.
Peanuzanus renetudeckoil uHopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIa BUPYCOB.
baktepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tumnbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«IHepreTudeckuii oOMen», «Ximopormracty, «Potocunresy, «Crpoenne JIHK»,
«CtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaxTepuodaray, «Pemnukanus JTHK».

Oo0opynoBanue: monenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WM JKU3HEHHBIM 1WKI KieTku. MHTepdaza m MuTO3.
[Tpoueccrl, mporekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTUTON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI W  HWHIAWBHUAYAJbHOTO Pa3BUTHA
OpPTaHHU3MOB.

JHenenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
pPa3MHOXEHUS: JEJECHHE HaJBOE, IIOYKOBAaHWE OJIHO- WU MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meito3. Cranuu meiio3a. IIpoueccel, mpoucxomsdimue Ha CTaauaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOJIOTMYECKUU CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mpoiecc 00pa30BaHUs IOJIOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30oui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[Taprenorenes.

WuauBunyanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npo0OieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. TUIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pazButue pacreHnil. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTaIUHA Pa3BUTHSI.

JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JIBOiTHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsiii mukn», «Permukamus JJTHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHe», «l'ameTroreHes y MIEKONUTAIOIUX U
4yesnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3AY.

OOopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bl
MJIEKOIIUTAIOLIETO», «SIMIEKIeTKa MIIEKONUTAIoWeEro», «Kapuoknues B KieTKax



KOpEIlIKa JIyKa», MarHuTHAas MOJENb-allIUINKanus «/lenenue KiIeTkm», MoIeib
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTopHass pabota Ne 3. «HaOmiomenwe MHUTO3a B KIETKAX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopuas pabora Ne 4. «V3ydeHme CTPOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HaciieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHUM T'€HETUKU. BKilaj pocCHICKMX U 3apyOeKHBIX
YU4E€HBIX B pa3BUTHUE TE€HETUKU. MeToAbl TEHETHKU (TMOPHI0IOTHYECKUH,
LHUTOT€HETUYECKH, MOJEKYJISIpHO-TeHEeTHUECKHil). (OCHOBHBIE TI'€HETHYECKUE
NOHATH. ['eHeTHUecKas CUMBOJIMKA, UCIIOIb3yEeMasi B CXEMaX CKPEILMBAHUMN.

3aKOHOMEPHOCTH HACJEN0BAHMS IIPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHaenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €AMHO-00pa3usi TUOPHUAOB IEPBOTO
nokoneHud. llpaBuno AgoMUHMpOBaHWs. 3aKOH pPaCLICIUIEHWS NPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCHMOIO  HAcJeAOBAaHUSA
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIMBaHUS.
AHanm3upyronee cKkpeupanue. Vcnonp30Banne aHAIM3UPYIOLIETO CKPEIBaHUS
JUTS ONIPEACIICHHsI TEHOTHUIA OCOOH.

CueryienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLCIJICHHOMY HacCJeJOBaHUIO T€HOB. HapylleHue crenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHNE KAPTHI.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHUE mosia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OomMoramMerHsle M rereporameTHble oOpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYMBOCTHU. XapaKTepUCTUKa
MOAU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMoOHHbIN psifi U BapualMOHHAsT KpUBasl.
Hopma peakumu npusHaka. KosmuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKKM U HX
HOopMa peakiuu. CBoKicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHast ©3MEeHYUBOCTh. Kiaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHbBIE, FTeHOMHBbIe. YacToTa u nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.



['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONPENEIICHUE r€HOTUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSl 4YeJOBEKA: T'e€HHbIE OO0JE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HU.
Comartnueckue u TreHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKA U JICUSHUS] TEHETUYECKHUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. V1. BaBumos.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U  €r0
[UTOT€HETUYECKasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKPEILLUBAHUAY, «Meiio3y,
«B3auMopeicTBie aIeNbHBIX T€HOB», «l'€HeTHYecKne KapThl paCTCHUH,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CIEIJIEHHOTO ¢ TojoM», «KapuOTUIIBI YellOBeKa U KUBOTHBIX», «Bubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojAeNU-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBaHuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTaluu
(bopMBI KPBUIBEB U OKPACKH Tela), repoapuid «I'opox moCeBHOM».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopuas pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JTUTHOPUIHOTO CKpPEUTMBaHUs y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas pabota Ne 6. «3ydenue MoaudpukarmoHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiabl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHHEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yuenue H. W. BaBumoBa 0 T1eHTpax MPOUCXOXKIACHUS U MHOT000pasus



KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHSI AOMAIIHUX XUBOTHBIX. CopT,
10pOAa, IITaMM.

CoBpeMeHHbIE METO/IBI CeNeKIMU. MaccoBbId M UHIUBUAYATbHBINA OTOOPHI B
CEJICKLIMM PACTEHHM M JKUMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHUs. CKpelMBaHUWE YHCTBHIX JIMHUK.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtpnanénHas rtuOpuau3anusd M €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M
IIOJIyYCHUE TOJUIIONIOB. JIOCTHIKEHHs CEJIEKIUMU PACTCHUM, JKUBOTHBIX M
MHUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganust pexomoOuHanTHOM JIHK wu TpaHcrennsix opranuzmoB. KiertouyHnas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KitioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas ruopuanzanusy, «Padotsl akanemuka M. @. MiBaHnoBay,
«Ilomumnongus», «OO0bekThl OWOTEXHOMOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHHeE», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHETIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTopHbie U NpaKkTUYIEeCKHE PadOThI:

Okckypcust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 8. DBoIOLIMOHHAsSE OHOJIOTHSI.

[Ipennochulku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOpPUU. ODBOJIIOLUOHHAS
Teopust U €€ MeCTO B OWOJIOTHHU. BiusHuE >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBoMONMU. [lameoHTONOrMYECKHE: TOCIEN0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B TMAJICOHTOJIOTHYECKOW JIETOMHMCH, TEPEXOMHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrHYecKre: CXOACTBA M pa3iuyuusi 3MOPHOHOB pa3HBIX BHIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-AaHATOMUYECKHUE: TOMOJIOTMYHbBIC, AHAJIOTMYHbIE,



pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpPTaHU3MOB.

OomonnoHHass tTeopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHUBOCTb,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0oCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA W 3BOJIFOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIONUKM BUAOB B Ipupojae. MyTallmoHHBINA
npolecc U KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M301us 1 MUTrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoOneHHOCTh OpraHU3MOB KakK pe3yibTaT 3BOJoUMU. [Ipumepsl
IPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTALNH.

Bun wu  BupgooOpazoBanue. Kpurepunm Buzpa. OcHOBHBIE  (POpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

Makpossomoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxaeHrue OT HecleUUaTu3UupOBaHHbBIX NpeakoB. [Iporpeccupyromas
crienuanv3anusa. AIanTUBHAS paJnalysl.

JdeMoHCTpauu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnuipl U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOro0oOpasue COpTOB PaCTCHUINY,
«MHoroo6pasue  moOpoA  KUBOTHBIXY, «lonynsauumy»,  «MyranuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantaumum», «OOmas aereHepauus»,
«/IBmKkymne cunbl dBomonun», «Kapra-cxema wapumpyra nyrtemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIprucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000Pa30BaAHHE.

OO6opyioBaHUE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Yy
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOLMN», OOBEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckass kapra wwupa, KoJuleKius «DOpMBI COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb ammmkauus «llepekpécr



XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtne
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTtanuu (pOpMbI KPBUILEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHass pabdora Ne 1. «CpaBHeHUE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU HA 3emJie.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM XW3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
HBOMIONUS. AOHMOT€HHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKON 3BoIIoMU. HavanbHbIe Tanbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
nporepo3oiickas dpel. llaneosolickas spa U €€ TMepuoabl: KEeMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOITOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBJIeHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOTO MHpa KakK OTpaxkeHue 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBiIeHU O
MPOUCXOXKJIEHUU ueroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxoacrtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHNE YeJIOBEKa.

JBwxymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneacTBeHHas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBIH 00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAIMU YW BETBU BOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBeK
yMenbld, YemoBek npsaMoxoasaumui, YemoBek HeaHIepTAIbCKUM, UYenoBek
pazymHblii. Haxonku mcKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPOMEOMAHAS
(eBpaswmiickas),  HErpo-aBCTpaJioWjHas  (9KBAaTOpHAJbHAs),  MOHTOJOWIHAsS



(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YENOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmunpl n cxembl: «Bo3nukHoBeHne CoJIHEUHOH cucTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMHMUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mmymsixu  «lIpoucxoxnenne — yenmoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJIETIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebna), TreoXpoHOJoruueckas TaOnuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcus «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 10. Opranusmsl U OKpY:Kamoas cpeaa.

DKOJIOTHS KaK HayKa. 3ajau U pa3lielibl SKOJIOTMU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUMI. DKOJIOTrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTUYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buornueckue (bakTOopHI. Bunbl OMOTUYECKUX B3aUMOJICMCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIHU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN I CYIIECTBOBAHUS
OpraHU3MOB B IPUPOIHBIX COOOIIECTBAX.



OKOJOTMYeCKHE XapaKTepUCTHKH mnomyisiuuu. (OCHOBHBIE TOKa3aTellu
MOMYJSALMHA: YHUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNU U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxemsl: kapTa «[Ipuponusie 30ub1 3eman», «Cpeasl oOUTaHUA
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Ty(Penbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTU MOMYJISILIUM pa3HbIX BUIOB
pacTeHU».

Tema 11. CoobmiecTBa M 3K0JI0rH4eCKHE CHCTEMBI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLEHO3a: BUAOBasd,
IPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHanTel. CBs3M B
ouoneHose.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHATHe 00 »sKocucTeMe W
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOMYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIrUU B HKOCHCTEME.
Tpoduueckue (muiEeBbIe) YPOBHU OKOCUCTEMBI. [luiieBbie 1eMU U CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMAa XBOMHOIO
WJIA UITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOCHCTeMBbl. J[MHamudeckoe paBHOBecHWe M oOOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.



YenmoeuecTBO B Onochepe 3emau. AHTpOIIOTeHHBIE M3MEHEHHSI B Onocdepe.
['moGanbpHBIE IKOTOTUYECKUE TPOOTIEMBI.

CocyniecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTRA. CoxpaHneHnue
Oropa3zHoo0Opasusi Kak OCHOBa yCcToM4YMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OHOJIOTMU U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJoTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTEHHBIC  BO3JCWCTBUSA Ha mpupoay», «BaxHelmme HUCTOYHUKU
3arpsA3HEHUS] BO3AYyXa M TPYHTOBBIX BoA», «llouBa — BaKHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTophl Aerpaganuu mnousy, «llapHukoBblil 3pdexT», «DakTopbl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenne xu3HH B Ouocdepe», «O30HOBBIM BKpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouocheper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: MojaeNb-anmukanus «TUnudaHble OHOLIEHO3b», TepOapwii
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKUUU «buonenos», «Bpenurenn BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbIM 3KOJIOTMYECKHM TpYIIIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoit ®enepanmu, H300pa)k€HUsS OXPAHSIEMBIX BHJIOB
PacTeHUN U )KUBOTHBIX.



[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 JOJKHO OOECMEUYUTh JOCTHKEHHE CIEAYIOMNX OOyUYarolUMUCs
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS IIPOrPaMMBbl IO OMOJIOTHH OCHOBHOIO
oOmero o0pa3oBaHMs  JOJDKHBI — OTpakaTb  TOTOBHOCTh  OOyYarou[uxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTAlMH U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HAMPABJICHUN BOCIUTATEIBHON I€SITENBHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JI€ATEIBbHOCTH IIPH BBINOJHEHUN
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHUE K OMOJIOTUM KaK K BaXKHOW COCTABJISIONIEH KYJIbTYPhI, TOPIOCTh
3a BKJIaJI POCCHUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHPOBON OMOJOTHYECKON
HayKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OLIEHUBAaTh MOBEACHUE W TMOCTYNKH C MO3ULMU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

MOHUMAaHUE poyiu OuojorTud B (OPMHUPOBAHWU ICTETHUECKOU KYIBTYPHI
JUYHOCTH;

5) ¢usuveckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 *HU3HU (30pOBOE MHUTAHUE, COOIIOJEHNE TMTUEHNYECKUX MPaBUJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
aKTUBHOCTB);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (yMOTpeOsieHue
aJIKOrOJIsi, HAPKOTHUKOB, KypeHHEe) M HHbIX (opMm Bpema ansi (U3UUYECKOro U
IICUXUYECKOTr0 3[0POBBS;



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

chOPMHPOBAHHOCTh, HaBBIKA pe(ieKCHH, yOpaBICHHE COOCTBEHHBIM
HMOIIMOHAIILHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

AKTUBHOE YYacTHE B pPEIICHUM MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa30oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
HKOJIOTUYECKON  HANpaBJIEHHOCTH, HWHTEPEC K MPAKTUUYECKOMY H3YyUYECHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0TU4e€CKOTr0 BOCIIMTAHMS:

OpUEHTAIUsl HAa MPUMEHEHHUE OMOJOTUYECKUX 3HAHWM MpU PELICHUH 3a]ay B
00J1aCTH OKPYXAIOIICH Cpebl;

OCO3HAHHE IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAy4YHBbIX TMpEJCTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPENION;

MOHMMAHUE POJIM OHOJIOTUYECKOW HayKd B (POPMHUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JIFOOO3HATENBHOCTH, MHTEpEca K OMOJIOTMYECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

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

aJIcKBaTHas OILEHKA NU3MEHSIOIIUXCS YCIOBUM;

NPUHATHE pelieHUus1 (MHAMBUAYAIbHOE, B TpYNNE) B HW3MEHSIOMIMXCS
YCJIOBUSIX Ha OCHOBaHUH aHaJIM3a OMOJIOTHYECKON MHPOPMAIIHH;

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

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJIOrHU
OCHOBHOTO 00IIEero o0pa3oBaHuUsA, JOJDKHBI OTpa)kaThb OBJAJICHUE CIEAYIOLIUMHU
YHHUBEPCaJIbHBIMU yUYECOHBIMU JICHCTBUAMU:

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:



BBISIBIIATH M XaPaKTEPU30BATh CYIIECTBEHHBIE TNPU3HAKA OHOIOTHYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM MpPHU3HAK KIacCU(UKAIIUU OMOJIOTHYECKHIX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA i1 OOOOINEHUS W CpaBHEHWS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3a;

C Y4€TOM TPE/IOKEHHON OMOIOTHYECKOM 3a/1a4M BBISBIISTH 3aKOHOMEPHOCTH
U TIPOTUBOPEUHS B pacCcMaTpuBaeMbIX (akTax W HAONIOACHUSAX, MpeiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

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

BBISIBIIATH MPUIUHHO-CIICCTBEHHBIE CBS3U TPH H3YYCHHH OMOJIOTHYCCKUX
SBJICHMA M TIPOIIECCOB, JEJaTh BBIBOJALI C HCIIOIH30BAHHEM JCHYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENbHO BBIOMpATh CMOCOO pElIeHUs Y4yeOHOW OMOIOrH4ecKou
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOIXO/ISIIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

UCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

(GbOpMyIpPOBaTh BOIMPOCH], (UKCHUPYIONIAE pPa3pblB MEXKIY pEabHBIM H
JKeJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSATEIIBHO YCTaHABINBATh
HMCKOMOE U JIAaHHOE;

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

MPOBOAUTL TI0O CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy HaOII0JICHKE,
HECJIOKHBIM ~ OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOJIbIIOE HCCIEIOBAaHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH OHMOJOTHYECKOTO 00BeKTa (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 BBIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIlIee pPa3BUTHE OHOJIOTUYECKHUX
MIPOIIECCOB U UX TMOCJEACTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYAIHIX, a TAKKe
BBIJIBUTATH MPEIIOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabora ¢ ungopmanueii:



MPUMEHSTh PA3JUYHBIE METOJbI, MHCTPYMEHTHl M 3alpPOCHl MPU TIONCKE H
otOope Omosornyeckord WHGOPMAIMKM WM JAaHHBIX W3 WCTOYHHKOB C y4ETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnonornuecKyo HHGOPMAIIHIO Pa3IMIHBIX BUAOB U (HOPM TIPEICTaBICHHUS,

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTIOCTPUPOBATH peEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, UHOM Tpadukoil 1 uX KOMOMHAIUSIMU;

OIICHWBATh HAAEKHOCTh OHMOJOTHYECKONH WHGOPMAIMK 110 KPUTEPHSIM,
MIPEIOKCHHBIM YUIUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAIHIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

1) o01menmne:

BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKJICHUS, BEIPAKATh YMOIIMH B TIPOIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpPHBIX PaboT;

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

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COLIMAJbHBIX 3HAKOB, 3HaTh M pAaCO3HABaTh MPEANOCHUIKH KOHMIUKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Popme HopMyTUpPOBaTh CBOM BO3PAKEHNUS,

B XOJe nuanora W (WM) JUCKYCCHUHU 3a7aBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoli OHMOJIOTMUECKOW TEMbl WM BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha
peleHre OUOJOTUUECKOM 3a/1auu U MoAIepKaHue 0J1aro)XenaTeIbHOCTH OOIIEHNS;

COIIOCTaBJISATh CBOU CYXKJICHHS C CYXIACHUSAMHU JAPYTMX YYaCTHHKOB JHAIIOTA,
OoOHapy>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

nyOJUYHO TIPEACTABNSTh PE3YJAbTAaThl BBINOJIHEHHOTO OHOJIOTHYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3ajad
MPE3EHTAIlMd U OCOOCHHOCTEH ayJAUTOPHUU M B COOTBETCTBUM C HUM COCTABIISITH
YCTHBIE ¥ IUCbMEHHBIC TEKCTHI C MCIIOJIb30BAHUEM HILTIOCTPATHBHBIX MAaTEPHAIIOB.

2) coBMecTHAasl 1eITeIbHOCTh:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYyaIbHOU
paboThl TIpH pENIeHUH KOHKPETHOW OMOJIOTMYecKOod MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIICHUU
NOCTaBJICHHOW yueOHOM 3aauu;



NPUHUMATh T1eJIb COBMECTHOW JEATEIbHOCTH, KOJUICKTUBHO CTPOWTH
JEUCTBUS TIO0 €€ MOCTIKCHHIO: PACIIPENeIIATh POJIH, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U pe3yIbTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUSI HECKOJIBKHUX
JOJIeH,  MPOSIBISATH  TOTOBHOCTh  PYKOBOJUTH,  BBINOJHATH  IOPYYEHHS,
MOYUHSATHCS,

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCIHCTBUS),
pacmpenenarTh 3aJaud MEXIy 4YieHaMu KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBITIOJIHATh CBOIO YacTh PadOThI, IOCTUTATh KAYECTBEHHOTO pe3yJibTara o
CBOEMY HAIPaBJICHUIO M KOOPJWHUPOBATH CBOU JCUCTBHUS C JAPYTHMMH WICHAMH
KOMaH/IbI,

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIMH TPOIYKT MO KPUTEPHSM,
CaMOCTOSTEIIHO chopMyTUpPOBaHHBIM y4aCTHUKaMU B3aMMO/JICHCTBUS,
CpaBHUBATH Pe3yJbTaThl C UCXOMIHOM 3aJauei M BKJIAJl KaXJIO0TO WieHa KOMaH/bI B
JTOCTIDKCHHE PE3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIATH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA TIepe]] TPYIIION;

OBJIAJIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB W 3MOILMOHAIBHOTO
MHTEJIJIEKTa 00 yJarouXCsl.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTYalLHUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  pEIIeHUH
(MHIUBUIYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITENTFHO COCTaBIISITh aJTOPUTM pEIICHHs 3a7add (WM €ro 4YacTh),
BBIOMpATh CMOCOO pelieHus y4eOHOW OHOJIOTMYecKor 3amadyu ¢ y4déToM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
[pelaracMble BapUaHThI PELICHUN;

COCTaBIIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEUEHHOTO airopuTMa
pelleHus), KOPPEeKTUPOBAaTh MPEAJOKEHHBI alIrOpUTM C YUETOM MOJIyYEHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIMU U pedIieKcu;

JlaBaTh OLIEHKY CUTYalluH U MPEAarath IiaH e€ N3MEeHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
IpU peuieHHH Y4eOHON OHMOJOTHYEeCKOW 3aJayd, aJanTHpPOBaTh pEUICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSCHATH  NPUYMHBI  JOCTMXKEHHS  (HEJOCTUKEHMS)  pe3yJbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM;

pa3nuyarh, Ha3bIBaTh U YHPABIATH COOCTBEHHBIMU AMOLUSMU U SMOIMUSIMU
APYTHX,

BBISIBJISITh M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
ApYToro,

PEeryaupoBaTh Criocod BhIPAXKEHUS IMOLIMM.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTH Ce0€ U JPYTHUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEpPCAJIbHBIX YUYEOHBIX PEryJsTUBHBIX JACHCTBUM,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIMS IMYHOCTH), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YTpPaBICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaThl OCBOEHHUS IMPOTPaMMbI 1O OHOJIOTMH K KOHITY
oOy4deHus ¢ 5 Knacce:

XapaKTepu30BaTh OWMOJOTHI0O KAaK HAYKy O JXHBOM TMPUPOJE, HA3bIBATh
MPU3HAKH )KUBOTO, CPABHUBATH OOBEKTHI JKUBOU U HEKUBOW TIPUPOJIBL;

MEPCUNCIIATh MCTOYHMKW  OWMOJOTHYCCKUX  3HAHWH, XapaKTepHu30BaTh
3HaYeHHE OWOJOTMYECKHX 3HAHMW [JI1 COBPEMEHHOTO delloBeKa, mpodeccun,
CBsI3aHHBIC ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH MPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. U. BepHaackuii,
A. JI. YUmxesckuii) u 3apyOexHbIX (B TOM umcie Apucrtorens, Teodpacr,
['unnokpar) yu€HbIX B pa3BUTUE OMOJIOTUY;

UMETh TMPEACTABICHHE O BAKHEUIIUX OWUOJOTMYECKUX Mpoleccax M
SBJICHUSIX: THTAaHUE, JbIXaHUE, TPAHCIOPT BEUIECTB, pPa3APANKUMOCTh, POCT,
pa3BUTHE, IBUKEHUE, PAa3MHOKEHUE;



MPUMEHSATH OUOJIOTUYECKHNE TEPMUHBI U TIOHATHSI (B TOM YHUCJIE: KUBBIE TENa,
OMOJIOTHS, DKOJOTHUS, LMUTOJOTHS, aHaToMus, (Qu3nuonorus, OuoIoruYecKas
CUCTEMATHKa, KJIETKa, TKaHb, OpraH, CHUCTEMa OpraHOB, OpraHU3M, BHpPYC,
JBIKEHUE, TUTaHue, (POTOCUHTE3, JbIXaHUE, BBIACICHUE, Pa3apakUMOCTh, POCT,
pa3MHOXKEHHEe, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOIIECTBO,
HUCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C TIOCTABJICHHOW 3ajadeli W B
KOHTEKCTE;

paznuyaTh MO BHENIHEMY BHUAY (M300paKEHUSIM), CXE€MaM U ONHUCAHUSIM
JOSIIGPHBIE W AJIEPHBIE OPTraHU3MbI, PA3IUUYHbIE OUOJOTHYECKHUE OOBEKTHI:
pacTeHusi, KUBOTHBIX, TpHUObI, JMIIAWHUKH, OaKTepuu, MPUPOJHBIE U
HUCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSA3M OPraHU3MOB B MPUPOJHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTesei (Gaopbl U (hayHbl NPUPOIHBIX 30H
3emun, JaHAMA(TH TPUPOAHBIC U KYJIbTYPHBIE,

MPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHHs, KUBOTHOTO) IO 3aJlaHHOMY
MJIaHy, BBIACJSATh  CYIIECTBEHHBbIE TPU3HAKKM CTPOCHUST U MPOIECCOB
KU3BHEJEATEIbHOCTU OPTraHU3MOB, XapaKTEPU30BaTh OPTaHU3MbI KaK Tejia KUBOU
OPUPOJIbI, TEPEUUCISITh  OCOOCHHOCTH  PACTeHHUM, JKUBOTHBIX, TpUOOB,
JUIIAWHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh TMOHATHE O cpene oOuTaHus (BOJAHOW, HA3E€MHO-BO3IYIIHOM,
MOYBEHHOW, BHYTPUOPTAHU3MEHHOI), YCIIOBUSX CPelbl OOUTaHMUS;

MIPUBOJUTH MPUMEPHI, XapaKTEPU3YIOIINE TPUCITOCOOIEHHOCTh OPraHU3MOB K
cpene oouTaHusl, B3aMMOCBS3U OPraHU3MOB B COOOIIECTBAX;

BBIICNISITh  OTJIMYUTENbHBIE TPU3HAKK TPHUPOIAHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHpPOBaTh OCHOBHBIE MpaBWJIa MOBEJACHUS YEJIOBEKAa B MPUPOJE U
OOBSICHSITh 3HAUEHUE MIPUPOIOOXPAHHON NIESITEIHHOCTH YEJIOBEKA, aHATM3UPOBATh
rJI00aJIBbHBIE DKOJIOTHIECKUE TIPOOIIEMBI;

pPacKpbIBaTh POJIh OMOJIOTHUY B MIPAKTUYECKON ACATEIHPHOCTH YEIOBEKA,;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpHUMEpax CBs3b 3HAHUN OMOJIOTHMH CO
3HAHUSAMHM TI0 MaTeMaTHKe, MPEIMETOB TYMAHUTAPHOTO IMKJA, Pa3InYHbIMU
BUJIAMU UCKYCCTBA;

BBITIOJIHATh TPAKTHYECKHE Pa0O0THI (TOMCK MH(OPMAIIMU C MCTOIB30BAHUEM
pa3IUYHBIX HWCTOYHHUKOB, OMHCAHHE OpraHu3Ma IO 3aJaHHOMY IUJIaHy) U
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C pPa3IMYHBIMU
croco0aMu U3MEPEHHUs U CPABHEHUS )KUBBIX OOBEKTOB);

MPUMEHSATh METOJbl OWOJOTMU (HAONIOACHUE, OMHMCAHWE, KiacCUUKaIus,
M3MEpPEHUE, SKCIIEPUMEHT): MMPOBOIUTH HAOIOICHHSI 32 OpTaHU3MaMu, ONTUCHIBATh
Ononornyeckue OOBEKTHI, TMPOIECCHI W SIBICHHS, BBITIOJHATh OUOJOTHYECKHIMA
PUCYHOK M U3MEpPEHUE OMOJOTHYECKUX O0OBEKTOB;



BJIaI€Th MpHUEMaMH pabOThI C YO, CBETOBBIM U LU(PPOBBIM MUKPOCKOTIAMHU
P pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaaTy mpaBwia Oe30macHOro Tpyna IMpu paboTre ¢ ydyeOHbIM U
71a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBUM C
WHCTPYKLUSAMHU Ha YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEepaTypy Mo OMOJIOTHH, CIIPABOYHbIE MaTepHalibl, pecypchl HTepHeTa;

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

[TpenMeTHbIE pe3yabTaThl OCBOCHHS MPOrpaMMbl MO OHOJOTMM K KOHILY
oOyuenus 6 6 Knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3lenbl U CBS3U
C IpYTMMH HayKaMH M TEXHUKOW;

MPUBOJUTH NMPUMEPHI BKiIaia poccuiickux (B ToM uncie B. B. [Jokyudaes, K.
A. Tumupsses, C. I'. HaBamun) u 3apy0exxHbix yu€HbIx (B ToMm yucie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTEHUSX;

NPUMEHATh OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (B TOM 4HCIe: OOTaHHKA,
pacTuTenbHas KJIETKa, paCTUTENbHAsl TKaHb, OpraHbl PACTEHUM, CHCTEMA OPTaHOB
pacTeHus: KOpeHb, o0er moyka, JUCT, BUIOU3MEHEHHbIE OpTraHbl, I[BETOK, MO,
CeMs, PaCTUTENIbHBIA OpPraHu3M, MUHEpAJIbHOE MHUTaHHE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, DPA3MHOKEHHUE, KIOH, pa3ApaXMMOCTh) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/1auei U B KOHTEKCTE;

ONKCHIBATH CTPOEHUE M KU3HEIAEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IIPUMEPE MOKPHITOCEMEHHBIX MM IIBETKOBBIX ): MOIVIOIEHUE BOABI U MUHEPAJIBHOE
nuTaHue, (QOTOCUHTE3, AbIXaHWE, TPAHCHOPT BELIECTB, POCT, PA3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOEHUS] BETETATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUI C X
byHKIIUSIMY,

pa3iuyuaTh M OIMCHIBaTh JKMBBIE M repOapHble AK3EMIUIIPbl PACTEHUN MO
3aJlaHHOMY TUIaHy, YacTU pAaCTeHUA MO H300paKEHUsIM, CXEeMaM, MOJEIIsM,
MYJISKaM, pelbe(pHBIM TaOIuIaM;

XapaKTEepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OPraHU3alMi paCTUTEIBLHOTO
OpraHu3Ma, YacTH PACTEHMI: KIETKH, TKAaHW, OpPraHbl, CUCTEMBI OPraHOB,
OpraHu3M;

CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXAY COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIa0OpaTOpHbIE padOThl MO MOPQOJOTUU H
buznonornu pacTeHHii, B TOM 4MCJIe PadOThl C MUKPOCKOIIOM C IMOCTOSIHHBIMH
(uKcupoBaHHBIMM) W BpPEMEHHBIMH MHKpPOIpENapaTaMH, HCCIEI0BATEIbCKUE
paboTHI C UCTIONB30BAHUEM NMPUOOPOB U HHCTPYMEHTOB I POBOI JIabopaTopHH;



XapaKTepU30BaTh MPOLECCHl KU3HEIACATENIbHOCTH PACTEHHUI: MOTJIOIICHHE
BOJIbI 1 MUHEpAJIbHOE MHUTaHuE, (OTOCHHTE3, JbIXaHHE, POCT, pa3BUTHE, CIIOCOObI
€CTECTBEHHOTO U MCKYCCTBEHHOTO BET€TATHUBHOTO PAa3MHOXKEHUSA, CEMEHHOE
pa3MHOKeHHUe (Ha MpUMepe MOKPHITOCEMEHHBIX, UM IIBETKOBBIX );

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY CTPOCHUEM U (YHKIUSIMU
TKaHEW U OPraHOB PACTCHUM, CTPOCHUEM U KU3HEICSITEIbHOCTHIO PACTEHUM;

KJIACCU(PUITMPOBATH PACTEHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

OOBSCHATH POJb PACTEHUW B TMPUPOJIE M KU3HU YeJIOBEKAa: 3HAUCHHUE
dboToCcHHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOITMYECKOE U XO3SIICTBEHHOE
3HAYCHHE BHUJIOM3MEHEHHBIX MOOETOB, XO34WCTBEHHOE 3HAUYEHUE BEreTaTUBHOTO
Pa3MHOKEHUS;

OPUMEHATHh TIONyYEHHBbIC 3HAHUS [JI BBIPAIIMBAHUS M Pa3MHOXKCHUSA
KyJIbTYPHBIX PACTCHUM;

UCIIOJIb30BaTh METO/bl OMOJIOTHUU: NMPOBOJUTH HAOJIOECHUS 32 PACTCHUSMH,
OTKCHIBaTh PACTCHUS U UX YACTH, CTABUTH MPOCTEHIIINE OMOJIOTHYECKHUE OTBITHI U
IKCIIEPUMEHTHI;

coO0aTh MpaBuiia 0E€30MacHOTO TpyJda Mpu padboTe ¢ y4eOHBIM H
1a00paTOpHBIM  00OPYIOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBHUHM C
UHCTPYKIHUSMHU Ha YPOKE U BO BHEYPOUHOU AESITEIbHOCTH;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX IMPUMEpPax CBsI3b 3HAHWUN OWOJIOTHH CO
3HAaHUSMHU TI0 MaTeMaTukKe, reorpaduu, TEXHOIOTHH, MPEeIMETOB TYMaHUTAPHOTO
IIMKJIa, Pa3JTMYHBIMU BUJIAMU UCKYCCTBA;

BIaJeTh  npuéMaMud  paboThl C  OWoJornuecko  uHGOpMaIIUEi:
dhopMyIMpOBaTH OCHOBAHMS JIJI U3BJICUCHUS M 00001IeHUS HHGOPMAITUN U3 IBYX
UCTOYHUKOB, MpeoOpa3oBbIBaTh MHPOPMAIMIO W3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTyIo;

CO3/1aBaTh IMHUCHbMEHHbIE M YCTHBIE COOOIICHMS, HCIOJIb3YS MOHATHIHBIN
anmapat U3y4aeMoro pasjena OuoJoruu.

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

XapaKTepU30BaTh 300JI0THIO0 KaK OMOJIOTMUYECKYIO HAyKy, €€ pa3/iesbl U CBSI3b
C IPYTUMH HayKaMH W TEXHUKOW;

XapaKTEePU30BaTh MPUHITUIIBI KITACCH(PUKAIINU )KUBOTHBIX, BUJT KAK OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KaTErOpPUIO, OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIBI JKUBOTHBIX
(mpocTelie, KHIIEYHOIOIOCTHBIE, IJIOCKHE, KPYyrjble W KOJIbYaThle YEpBH,
YJICHUCTOHOTHE, MOJUTFOCKHU, XOPIOBBIE);

NPUBOJNUTH NIPUMEPHI BKJIaaa poccuiickux (B ToMm yucie A. O. KoBaneBckuii,
K. U. Ckpsbun) u 3apydexusix (B Tom umcie A. JleBenryk, XK. KrioBwe, .
['exkesnb) y4€HBIX B pa3BUTHE HAYK O KUBOTHBIX;



OPUMEHATH OMOJOTHYECKHE TEPMHUHBI U MOHATUS (B TOM YHCIE: 300JI0THS,
DKOJIOTUSl KUBOTHBIX, 3TOJIOTHS, MAJEO300JI0THs, CHCTEMAaTHKa, LApCTBO, THII,
OTpsii, CEMEHCTBO, pPOJ, BUJ, JKMBOTHAs KJIETKa, >XUBOTHAs TKaHb, OpraH
KUBOTHOTO, CHUCTEMbl OpPraHOB J>KUBOTHOTO, >KMBOTHBIM OpraHu3M, IHUTaHUE,
JbIXaHUEe, POCT, Pa3BUTHE, KpOBOOOpAaIeHHE, BBIJECICHHE, OMOopa, JBHKEHUE,
pa3MHOXKEHHE, TApTEHOTEHE3, pa3apaXUMOCTb, pedeKC, OpraHbl YyBCTB,
MOBEJICHUE, cpeaa OOWTaHUs, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUU C
MOCTaBJICHHOMU 3a/1aueil U B KOHTEKCTE;

pacKpbIBaTh 00IIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHU3alMH >KUBOTHOTO
OpraHu3ma: KJIE€TKH, TKaHU, OPTaHbl, CHCTEMbI OpPTraHOB, OPraHU3M;

CPaBHUBATh KUBOTHBIE TKAHU U OPTaHbI )KUBOTHBIX MEXIY COOOM;

ONKCHIBATH CTPOEHUE U )KU3HEIAEATENBHOCTD JKUBOTHOI'O OpraHu3Ma: ornopy u
JBUKEHHE, TUTAaHUE U MTUIIEBApEHUE, IbIXaHUE U TPAHCIIOPT BEILECTB, BbIJICICHHE,
PETYJISILMIO U TOBEACHUE, POCT, PA3MHOKEHUE U Pa3BUTHE;

XapaKTepU30BaTh MPOIECCHl JKUZHEICATENHHOCTH JKUBOTHBIX H3Y4aeMbIX
CHUCTEeMAaTUYECKUX TPYII: IBWKEHHE, MHUTAaHWE, JbIXaHWE, TPAHCIOPT BEIIECTB,
BBIICJICHHE, PETYIISILUIO, TOBEAEHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISBJISTH ~ NPUYMHHO-CIICJACTBEHHbIE  CBSI3M  MEXAY  CTPOEHHUEM,
KU3ZHEACATENILHOCTbIO M cpeAod  oOuUTaHUS  >KMBOTHBIX  HM3y4aeMbIX
CHUCTEeMaTUYECKUX TPYIII,

pa3nuyaTh M OMHUCHIBATH JKMUBOTHBIX HM3yYaeMbIX CHUCTEMATHYECKUX TPYyI,
OTJEJIbHbIE OpraHbl M CUCTEMbl OPraHoB IO CXE€MaM, MOJENSAM, MYyJsKam,
penbedHBIM TaOIUIAM, TPOCTEHIITNX — IO U300PAKEHUSIM;

BBISIBJISITH TMPU3HAKM KJIACCOB WIEHHCTOHOTUX M XOPJOBBIX, OTpPSAOB
HACEKOMBIX M MJICKOTIHTAOIINX;

BBINIOJIHATh TMPAaKTHUYECKUE U J1a00OpaTopHble padoThl N0 MOpP(OJIOTrHH,
aHaTOMUU, (PU3UOJOTUM M TIOBEACHUIO KUBOTHBIX, B TOM YHCIE pabOThl C
MHUKPOCKOIIOM €  TOCTOSHHBIMH  ((PUKCUPOBAHHBIMM) UM  BPEMEHHBIMHU
MUKpOIpenaparaMu, UCCIEA0BATEIbCKUE padOThl C UCIOJIb30BaHUEM PUOOPOB U
WHCTPYMEHTOB LM POBOIL J1abopaTopuu;

CpaBHMBAaTh  TPEIACTaBUTENCH  OTACITBHBIX  CHCTEMATHYECKHX  TPYII
KUBOTHBIX U JIeJIaTh BHIBOJbI HA OCHOBE CPAaBHEHUS;

KJIACCU(PUIIMPOBATH >KUBOTHBIX HA OCHOBAHUN OCOOCHHOCTEHN CTPOCHUS;

ONKCHIBaTh YCIOXKHEHHE OpPTaHW3allid JKUBOTHBIX B XOJ€ HBOJIOINU
’KUBOTHOT'O MHpa Ha 3eMJI€;

BBISIBJISITH YEPTHl TMPUCHOCOOIEHHOCTH JKUBOTHBIX K Cpele OOWTaHuf,
3HaYEHHE SKOJOTHUECKUX (PaKTOPOB AJIS )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3UM JKUBOTHBIX B TPUPOAHBIX COOOIIECTBAX, LIEMHU
MUTaHUS;



yCTaHaBIMBAaTh B3aUMOCBSI3M JKMBOTHBIX C pacTEeHUsIMH, TIpubamu,
JUIIaRHUKaMU U OaKTepUsMU B IPUPOIHBIX COOOIIECTBAX;

XapaKTEpPU30BaTh  JKUBOTHBIX  MPUPOJHBIX 30H  3€MJIHM, OCHOBHBIE
3aKOHOMEPHOCTH PacHpOCTPAHEHUS )KUBOTHBIX MO IUIAHETE;

PacKpbIBAaTh POJIb JKUBOTHBIX B PUPOJHBIX COOOLIECTBAX;

packppIBaTh pOJb JOMAIHUX M HENPOAYKTHBHBIX >XMBOTHBIX B >KU3HU
YEJIOBEKa, pOJIb IMPOMBICIOBBIX MHWBOTHBIX B XO3SHMCTBEHHOM JESTENbHOCTU
YeJI0OBEKA U €r0 OBCEIHEBHOM JKMU3HU, OOBSACHATh 3HAUECHUE )KUBOTHBIX B IPUPOJIE
Y J)KU3HU YEJIOBEKa,

VMETBH IIPEICTABICHUE O MEPOIIPUATHUAX IO OXPaHE KUBOTHOTO MUPA 3E€MIIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPaxX CBA3b 3HAHUW MO OMOJIOTHH CO
3HAHMSIMU IO MaTeMaTuke, PU3MKe, XUMHUH, reorpadru, TEXHOJIOTUH, MPEAMETOB
I'YMaHUTAPHOTO LUKJIOB, Pa3JIMYHBIMU BUJAMU UCKYCCTBA;

UCIIOJIb30BaTh METO/bI OMOJIOTUU: MPOBOJAUTH HAOIIOJEHUS 3a )KUBOTHBIMU,
OMKCHIBATh KUBOTHBIX, UX OPraHbl M CHUCTEMBl OPraHOB; CTABUTh MPOCTEHIIHE
OMOJIOTMYECKUE ONBITHI U SKCIEPUMEHTHI;

coO0aTh MpaBuiia 0E€30MacHOTO TpyJda Mpu padboTe ¢ y4eOHBIM H
1a00paTOpHBIM  00OPYIOBAaHMEM, XHMHUYECKOM IOCYAOW B COOTBETCTBHUHM C
WHCTPYKIUSAMHU HA YPOKE U BO BHEYPOUHOU JIE€ATEIBHOCTH;

BJIAJETh Npu€MamMH padboThl ¢ MHPOpMauuen: (popMyIupoBaTh OCHOBAHHUS
JUISL M3BJICUCHUST U 000011eHusT nHPOpMallui U3 HECKOJIbKUX (3—4) MCTOYHUKOB,
peoOpa3oBbIBATh HHPOPMAIIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh INHCHbMEHHbIE M YCTHBbIE COOOLICHHS, HCIOIb3ys MOHATUHHBINA
anmapaT M3y4yaeMoro pasjena OHOJOrMHM, CONPOBOXKIAThb  BBICTYIJICHHE
npe3eHTaIuen ¢ y4éToM 0COOCHHOCTEH ayITUTOPUU 00yYarOIINXCSl.

[IpeameTHbIe pE3ynbTaTbl OCBOEHUS MPOTrpaMMbl MO OHOJIOTMH K KOHILY
oOyueHus ¢ 8 Knacce:

XapaKTEpU30BaTh HAyKW O 4YEJIOBEKE (aHTPOIOJIOTHIO, aHATOMMIO,
(bU3HON0rHI0, MEIULIMHY, TUTHEHY, YKOJIOTHIO YEJI0BEKa, ICUXOJIOTHUIO) U UX CBSI3H
C IPYTUMH HayKaMH U TEXHUKOW;

OOBSCHATH TMOJIOKEHUE YEJOBEKa B CHUCTEME OPraHMYEeCKOro MHpa, €ro
IPOUCXOXKICHNE, OTIMYMSA 4YEJOBEKa OT JKMBOTHBIX, HPUCIOCOOJIEHHOCTh K
pa3IMYHBIM SKOJIOTHYECKUM (DakTopaMm (UeTOBEUYECKHE pachl M aJaNTUBHBIEC THIIBI
J0JIei ), pOICTBO YEIOBEUECKUX Pac;

NPUBOAUTH MPUMEPHI BKIaga poccuiickux (B Tom uncie M. M. Ceuenos, U.
I1. ITaBnoB, 1. 1. Meunukos, A. A. Yxromckuii, I1. K. AHoxuH) 1 3apyOexHbIX (B
tom uncie Y. I'apseit, K. bepnap, JI. Ilactep, Y. lapBuH) y4€HBIX B pa3BUTHE
IPEACTABICHUN O MPOUCXOXKACHUH, CTPOCHHH, KU3ZHEIEATEIbHOCTH, MOBECHUH,
HKOJIOTUHU YEJIOBEKA;



OPUMEHATH OMOJIOTUYECKHE TEPMUHBI U MOHATHS (B TOM YHCIIE: IUTOJOTHS,
TUCTOJIOTHSI, aHATOMHUS YEJIOBEKA, (PU3HOJIOTHUS YEIOBEKA, TUTHEHA, AaHTPOMOJIOT U,
HKOJIOTHUS YeJIOBEKa, KJIeTKa, TKaHb, OPTaH, CUCTEMA OPraHOB, IUTAHUE, JAbIXaHUE,
KpoBOOOpaIieHne, OOMEH BELIECTB M NPEBpPALICHUE HHEPrUM, ABHXKEHUE,
BBIJIEJICHUE, POCT, pa3BUTHE, IIOBEJIECHUE, PA3MHOKEHHUE, pPa3ApaXKUMOCTh,
peryisiuus, roMeocTa3, BHYTPEHHSS Cpela, HUMMYHHUTET) B COOTBETCTBHM C
MIOCTABJICHHOW 3a/1a4eil U B KOHTEKCTE;

IPOBOANUTH OINKCAHUE 10 BHEIIHEMY BUAY (M300pa’KEHUIO), CXeMaM OOLIMX
IPU3HAKOB OpraHuW3Ma 4YeEJIOBEKa, YPOBHEW €ro OpraHu3aluM: KJIETKH, TKaHH,
OpraHsl, CUCTEMbI OPTaHOB, OPTraHU3M;

CpPaBHUBATh KIETKM pPAa3HBIX TKAHEW, TPYII TKaHEH, OpraHbl, CUCTEMBI
OpraHOB YEJIOBEKA; MPOLECCHl KUZHEAEATEIbHOCTH OpraHM3Ma 4eJIOBeKa, JeNaTh
BBIBO/IbI HA OCHOBE CPAaBHEHHS,

pasznuyaTth OWOJIOTMYECKM AaKTHBHBIE BEIIECTBA (BUTAMHUHBI, (EPMEHTHI,
TOPMOHBI), BBISIBISTH HUX pOJIb B MpolLEcce OOMEHa BEIIECTB W MNPEBpALLEHUS
DHEPIUu;

XapakTepu3oBaTb  OWOJOTMYECKHE  TpOIeCChl: OOMEH  BELIECTB U
IIPEBPAILICHAE SHEPIUM, IHUTAHUE, IbIXaHWE, BBIIEICHUE, TPAHCIIOPT BELIECTB,
JIBUKEHHE, POCT, pEryisiuus (QyHKUMNA, UMMYHUTET, IOBEJIEHHUE, pa3BUTHE,
pPa3MHOXEHUE YEJIOBEKA,

BBISIBJIAITh [TPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY CTPOEHUEM KJIIETOK,
OpPraHoB, CHUCTEM OpIraHOB OpraHu3Ma 4ejloBeKa U HUX (YHKIUSAMH, MEXITY
CTPOCHHEM, KHU3HEACITEIbHOCTBIO U CPEeIoi OOMTaHUS YEIOBEKa;

IPUMEHATh OMOJIOTUYECKUE MOJIENHN IS BBISIBICHUSI OCOOCHHOCTEH CTPOCHMUS
1 (YHKIIMOHUPOBAHUS OPraHOB M CUCTEM OPTraHOB YEJIOBEKA,;

OOBSACHATh HEUPOTYMOPAIBHYIO PETYJISLHUI0 MPOLECCOB KU3HEAEATEIbHOCTH
OpraHu3Ma YeJIOBEKa;

XapaKTepu30BaTh U CpaBHUBATh O€3yCIOBHBbIE M YCIOBHBIE pedIeKchl,
HACJIEICTBEHHbIE M HEHACIEICTBEHHBIE MPOTpaMMBbl MOBEAEHUS, OCOOCHHOCTU
BBICIIIC HEPBHOM JEATEILHOCTH 4YeJIOBEKa, BHUIbI TOTPEOHOCTEH, MMaMSITH,
MBIILJICHUS, PEYU, TEMIIEPAMEHTOB, SMOIMH, CHA, CTPYKTYPY (PYHKUIHOHAIHHBIX
CUCTEM OpraHu3Ma, HaIPaBJICHHBIX Ha JNOCTHKEHUE MOJIE3HBIX
IPUCIIOCOOUTENBHBIX PE3YIIbTATOB;

paznuyaTh  HACJIEJCTBEHHbIE M  HEHACHEJCTBEHHbIE (MH(EKUMOHHBIE,
HenH(eKMOoHHbIe) 3a00JeBaHUsl  YelIOBEKa, OOBIACHITH 3HAYEHUE  Mep
npo(UIAKTUKY B IPEIYTIPEKICHUN 3a00JI€BaHUI UETIOBEKa,;

BBIMIOJHATh TMPAKTUYECKUE M JabopaTopHble paboThl MO MOpP(OJIOTHUH,
aHaTOMUM, (U3MOJOTHMH M TIOBEJCHUIO YEJIOBEKa, B TOM 4YHCIEe pabOThl C
MHUKPOCKOIIOM €  TIOCTOSHHBIMM  ((PUKCUPOBAHHBIMM) UM  BPEMEHHBIMHU



MUKpOIIpenapaTaMu, UCCIEI0BaTENbCKUE PAOOThI C HUCIOIb30BAaHUEM MPUOOPOB U
WHCTPYMEHTOB ITU(pOBOIi TabopaTtopuw;

pemarb KauyeCTBEHHbIE M KOJIMYECTBEHHbIE 3aJauM, HCIOJb3YysS OCHOBHBIE
[OKa3aTeNIN 3/I0pPOBbSl YEJIOBEKA, MPOBOJAUTH PAcu€Thl U OLIEHUBAThH MOIYYEHHbIE
3HAYCHMUS,

apryMEHTHUPOBAaTh OCHOBHBIC MPUHIIUIBI 3I0POBOTO 00pa3a >KU3HHU, METObI
3aIIMTBl M YKPEIUIEHHS 370pOBbsS 4YEJNOBEKa: COAJaHCUPOBAHHOE IUTaHUE,
COONIIO/ICHUE TPaBUJ JIMYHOM TUTHMEHBI, 3aHATUS (U3KYJIBTYpOM U CIIOPTOM,
panyoHaibHasl OpraHu3ausi TpyJa U MOJHOLEHHOIO OTIbIXa, IO3UTHUBHOE
AMOLIMOHAIIBHO-TICUXHUUYECKOE COCTOSIHHE;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS W YMEHUS Ui COONIOACHUS
3I0pOBOrO0  o0Opa3a JKHM3HM, COAJaHCUPOBAHHOIO NUTaHUSA, (PU3NYECKON
aAKTUBHOCTH, CTPECCOYCTOWYMBOCTH, JJISi MCKJIIOUYEHUS BPEIHBIX IPUBBIYEK,
3aBUCHUMOCTEH;

BJIAJETh MNpPUEMAMU OKa3aHWd NEPBOM MOMOIIM YEJIOBEKY IpU IOTEPE
CO3HAHUS, COJHEYHOM M TEIUIOBOM  yAape, OTpaBJIEHUU, YTOILICHUH,
KPOBOTEUYEHHH, TpaBMax MSATKHX TKAaHEW, KOCTE CKeJleTa, OpPraHoB 4YYyBCTB,
0KOT'aX U OTMOPOKEHHUSIX;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpax CBsI3b 3HAHUI HAYK O YEJIOBEKE
CO 3HAaHUSAMM TPEIMETOB €CTECTBEHHO-HAYyYHOIO M TYMaHUTAapHOTO IUKJIOB,
pa3NUYHBIX ~ BHJIOB  HMCKYCCTBA,  TEXHOJIOTMM, OCHOB  0€30MacHOCTU
KU3HEACATENbHOCTU, (PU3NUYECKOMN KYIbTYPBI;

UCIIONIb30BaTh METO/Abl OHOJIOTMHU: HaOMI0AaTh, W3MEPATb, ONUCHIBATH
OpraHu3M 4eJIOBeKa W IPOLECCHl €ro JKU3HEAESITEIbHOCTH, IPOBOAMTH
MPOCTEUILINE UCCIIEIOBAHNS OPTaHU3Ma YEJIOBEKA U OOBICHATh UX PE3YJIbTaThl;

coONoaTh MpaBuiia 0€30MacHOTO TpyJda Mpu padoTre ¢ Y4eOHBIM H
7a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOM TMOCYIOW B COOTBETCTBHUH C
UHCTPYKIUSMHU Ha YPOKE U BO BHEYPOUHOU AESITEIbHOCTH;

BIAJEeTh NpuéMamMu paboThl ¢ HHPOpMaLue: GopMyJIUpOBATH OCHOBAHUS
JUIsL U3BJICUCHUSI U 00001IeHUs MH(OpPMAIIUU U3 HECKOJIBKUX (4—5) MCTOYHUKOB;
npeoOpa3oBbIBaTh MHPOPMAIHIO U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh IHUCHMEHHbIE M YCTHBIE COOOIICHMS, HCIOJIb3YS MOHATHIHBIN
anmapaT M3y4yeHHOro pasfena OHOJOrHHM, CONPOBOXKIATh  BBICTYIUICHUE
npe3eHTaIuen ¢ yaéToM 0COOCHHOCTEHM ayTUTOPUH 00yYarOInXCsl.

[IpeameTHbIe pE3ynbTaThl OCBOEHUS MPOTrpaMMbl MO OHOJIOTMH K KOHILY
oOyuenus ¢ 9 Knacce:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAayYHOM KapTHHBI MUpPAa U HAYYHOI'O MMPOBO33PEHMS, O BKIJIAJE POCCUHCKUX U



3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA U1 PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE pACKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB M IMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BeIIeCTB M NPEeBpalllCHUE
HHEPrUM), TOMEOCTa3 (CaMOperyJsiius), ypOBHEBasi OpraHu3aIlis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopun (KIJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJibHasg JOrMa MOJIKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
PE3yJBTAaTOB, MCIOJIb30BAaHHBIX HAYYHBIX ITOHATHM, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 M HHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS sl OOBACHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedyeHus Oe30IacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIOACH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
NPUPOAHON cpeie, MOHUMaHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUIN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJelI0BAaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HaclelOBaHUSA MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHE BBIMOJHATH J1A0OPATOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HWHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTUYECKOTO  COJEP’KAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
0000111ast 6MOJIOTHUECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
TPAMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB M IMOHSATHUM:
BU/I, TIOMYJISALINS, TeHO(MOH, BOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYyLUEHTbl, UENu MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, onocdepa;

yMEHUE H3JIaratb OWOJOTMYECKUE Teopuu (IBOMIOLUOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs SBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiICHUH U
nytet spomornuu A. H. CesepiioBa, yueHusi o ouochepe B. . Bepnanckoro),
OMPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJI0/IEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alus U IPOBEICHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIIABW)KEHHWE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEX]y HMCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKU CTPOCHHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHMU3MOB, JIEHCTBUSI SKOJOTMUYECKHX (DAaKTOPOB Ha OpraHU3MBbI, IEepeHoca
BEIIECTB M IOTOKA B3HEPIHMM B SKOCHCTEMAaX, AHTPONOIEHHBIX HW3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE MPUMEHATH MOJyUYEHHBIC 3HAHHS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, I NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPYXAaIOIUX JI0JeH, COOJI0/IEHUsT HOPM IPaMOTHOIO MOBEICHUS B OKPYXKarolen



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHbIEe OMOJOTMYECKHE 3a/1au, COCTABISATH CXEMBbI
NepeHoca BeIleCTB U SHEPTUH B dKOocUcTeMax (LIeNU MUTaHus);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTb  TIJOOAlIbHBIE  JKOJOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTUYECKYI0 MH(OPMAIUIO U3 HECKOJbKUX MCTOUYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 buonorus — Hayka o %UBOW IpUPOJIE 4 1 bubmorexa HOK
K PHPOA https://m.edso0.ru/7f413368
. bubnuotexa [JOK
2 MeTozbt H3yHIeHis FKUBOH MPHPOLEL 4 1 https://m.edsoo.ru/7f413368
. bubnuotexa [JOK
- 1 .
3 Opranu3mMbl — TeJa KUBOU MPUPOLBI 10 15 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
1 .
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.edso0.ru/7f413368
bu6mmoreka [JOK
! Peseperioe Bpens L https://m.edso0.ru/7f413368
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4.5



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
1 .
1 PacTuTemb b OpratHM 8 15 https://m.edso0o.ru/7f4148d0
5 CtpoeHue u MHOroobpasue 11 1 35 bubnnorexa [JOK
IIOKPBITOCEMEHHBIX PACTEHHUU ' https://m.edsoo.ru/7f4148d0
3 JKuzHenesaTeabHOCTh paCTUTEIBHOTO 14 1 3 bubnunoreka LIOK
Opranu3ma https://m.edso00.ru/7f4148d0
bubnunoreka LIOK
4 Pesepetioe Bpes L https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 8



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

7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
bu6mmoreka [IOK
1 XK i 4 .
HBOTHEIH OPraftHsm 05 https://m.edso0.ru/7f416720
5 CtpoeHue U )KU3HEAeATEIbHOCTh 24 3 bubmuorexa [JOK
OpraHu3ma >KMBOTHOIO https://m.eds00.ru/7f416720
3 OCHOBHBIE KaT€TOPUU CUCTEMATUKHU 1 bubnuorexa [JOK
JKUBOTHBIX https://m.edso0.ru/7f416720
4 OJIHOKJIETOYHbIE )KUBOTHBIE - MPOCTEUILINE 8 1 bubmorexa LHOK
a p https://m.edso0.ru/7f416720
5 MHOroKJIETOUYHbBIE KUBOTHBIE. 5 1 bu6mmoreka [IOK
KummeynononoctHbie https://m.edso0.ru/7f416720
bu6mmorexa [IOK
I1 1 1
6 JIOCKHE, KPYTJIble, KOJIbYaThie YePBU 0 https://m.edsoo.ru/7f416720
bu6mmorexa [IOK
! Hrenmcronorite 10 L https://m.eds00.ru/7f416720
8 Mountrocku 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 0 7.5



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

8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
. bu6mmoreka [IOK
! Henosex — broconuansHbii BrA 3 https://m.edsoo.ru/7f41aa8c
bubmunorexa [JOK
2 CTpyKTYpa Opranusma eiosexa > 2 https://m.edsoo.ru/7f41aa8c
. bubnuorexa [JOK
3 HefiporymopasibHas peryJisins ! 05 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
4 Onopa u gukeHHe 8 2 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
S Bryrpenmas cpena opranusma 8 05 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
6 Kposoobpamere 8 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
! Hbixarne 8 ! https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
8 Huranne u muiesaperue 15 ! https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
12 1.
9 OOMeH BellecTB U NpeBpallieHue S3HEPTUn 5) https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0



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

9 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (mupp )
NMPoOrpamMmblI Beero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmorexka [IOK
1 b 2 0.5
HOJIOTIA Kak HayKa https://m.edsoo.ru/7f41aa8c
2 JKuBbIe CHUCTEMBI M KX OpraHU3aIlHs 1 bubnmorexa [IOK
p H https://m.edsoo.ru/7f41aa8c
bu6 K
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 htl;lpsj?ll;lr?]?:(;(si)grou I7841888¢
bubmuorexa [JOK
4 XK 6
HBHEACATENRHOCTD KIICTKH https://m.edsoo.ru/7f41aa8c
5 Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41aa8c
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41aa8c
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
8 9 S 9 1
BOMIOMHONHAA DHOIOTHA https://m.edsoo.ru/7f41aa8c
9 Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha 9 05 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41aa8c
b K
10 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 nommorexa 110

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

11

12

13

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

CooO1uiecTBa U HIKOJIOIMYECKHUE CUCTEMBbI
PesepBHOE Bpemst

OKcKypeus

68

bubmuorexa [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

HOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 JKuBas v HeXUBasi IPUPO/IA. 1 bubnmnoreka HOK
[Ipu3Haku xKuBOroO https://m.edsoo.ru/863cca60
5 buonorus - cuctema Hayk O JKUBOU 1 Bbu6mmoteka [IOK
npupoje https://m.edso0.ru/863ccc0e
Ponb 6uonoruu B nozHaHuu
3 OKpY>KaIoIllero Mupa u 1 bu6mmoteka [JOK
MPAKTUYECKOM IEeSITENbHOCTH https://m.edso0.ru/863ccc0e
COBPEMEHHOTO YeJIOBEKa
bu6mmoreka IIOK
4 n 0 i 1
CTOYHUKH OMOJIOTUYECKUX 3HAHUN httns://m.edsoo.ru/863¢ci56
Hayunslie MeTOABI N3yUeHUs KUBOU bubmmnoreka HOK
5 1
IIPUPOJIBI https://m.eds00.ru/863cd0c8
5 Metoabl U3y4eHus KUBOH IPUPOABL: 1 bubnnorexa [JOK
U3MEPEHUE https://m.edsoo.ru/863cd9ce
MeTozbl U3y4eHus )KUBOM IPUPOJIBIL:
HaOJI0ICHNE U SKCIIEPUMEHT.
Jlaboparopnas pabota. «3ydenue
paTOopHa p Y bubmuoreka [{OK
7 71a00paTOPHOTO 000PYAOBAHUS: 1 0.5

TEPMOMETPBHI, BECHI, Yaku [lerpw,
npo6upku, MeH3ypku. [Ipasuna
paboTHI ¢ 000pyIOBaHUEM B

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



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

IIKOJILHOM KaOWHETe.
O3HakoMJIEHUE C YCTPOUCTBOM
JIYTIbI, CBETOBOTO MUKPOCKOIIA,
npaBuiia paboTbl C HUMM»

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

8 apOy3a (HaTypaibHbIe IIpenaparhl), 0.5 bubmmorexa [JOK
https://m.eds00.ru/863cd866
uH(py30pun TyHeabKu U TUIPbI
(roTOBBIE MUKpOIIPETIApaThl) C
MTOMOIIIBIO JIYTIBI i CBETOBOTO
MHUKPOCKOTIa»
bubmuoreka [IOK
o Honsrue 06 opranusme https://m.edsoo.ru/863cdb36
10 YBenuuuTenbHble TPUOOPHI I bubnnoreka [JOK
HUCCIIETOBAaHUN https://m.edsoo.ru/863cd3de
[{uTonorus — Hayka o KJIETKe.
JlaGopatopnas pabora «3yuenue
1 KJIETOK KOKUIIbI YEIIYH JIyKa MO 05 bubmuoreka [IOK
JyNoi ¥ MUKPOCKOIIOM (Ha mpuMepe https://m.edsoo.ru/863cddde
CaMOCTOSITENILHO MPUTOTOBJIEHHOTO
MHUKpOIpernapara)»
12 XKuzHenesaTenpHOCTh OPraHIU3MOB bubmmorexa LIOK
https://m.eds00.ru/863ce568
CBoiicTBa )KMBBIX OPraHU3MOB.
13 JlabopaTopHas pabota 05 bubnmnorexa [JOK

«Habmronenue 3a motpediieHreM
BOJIBI PACTEHUEM))

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



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e

PaznoobOpasue opraHu3mMoB U X
kiaccudukanus. [Ipakruueckas

bu6nunorexa LIOK

14 0 O
paboTa (L ISHAKOMICHHE ¢ https://m.edsoo.ru/863ce8ec
MPUHIUIIAMA CHCTEMATHKH
OpPTaHU3MOBY
15 Muoroo0Opasue u 3HaueHne
pacTeHui
16 Mmoroo0Opasue u 3HaueHue
KHUBOTHBIX
17 MHoroo06pa3ue u 3HaueHuE TPUOOB
18 Bakrepun u BUpycH Kak Gpopma Bbu6motreka [JOK
KU3HU https://m.edsoo.ru/863ce8ec
19 Cpenbl oOuTaHus OPraHu3MOB
Bopnas cpena oburanus Bbu6mmotreka [JOK
20
OpraHu3MOB https://m.eds00.ru/863cea68
21 Hazemuo-Bo3aymHas cpeia bu6nmorexa LIOK
oOUTaHMS OPTAaHU3MOB https://m.edso0.ru/863cec3e
[TouBenHas cpena oOUTaHUS
opranu3moB. [IpakTudeckas pabora
22 «BrIsBIICHUE TIPUCTTOCOOICHUI 0.5 bubmmorexa LIOK
p ' https://m.edsoo.ru/863cedba
OpraHU3MOB K cpezie oouTanus (Ha
KOHKPETHBIX IIPUMEPAX )»
bu6nmorexa LIOK
2
3 Opranu3Me! Kak cpesia OGHTaHHs https://m.eds00.ru/863cf684
24 Ce30HHbBIC U3MEHEHUS B )KU3HU bubmuoreka [{OK
OpraHu3MoOB https://m.eds00.ru/863cf508
25 [TonsiTHE O MPUPOTHOM COOOIIECTBE. bubmmorexa [JOK

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



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684

26 B3aumocssi3u opranu3mosB B 1 Bu6muotexa [JOK
MPUPOJTHBIX COOOIIEeCTBAX https://m.edsoo0.ru/863cf684
97 [IuieBkie CBSI3U B TPUPOIHBIX 1 bubnmnoreka HOK
cooOmiecTBax https://m.edsoo.ru/863cf7e2
98 Pa3znoobpazue npupoIHbIx 1 bubmmoreka [JOK
COOOIIIECTB https://m.edso0.ru/863cfb20
HckyccTBeHHBIE COO0IIECTBA, UX
OTJIMYME OT MPUPOAHBIX COOOIIECTB
Jlaboparopnas pabota «M3yueHue bubmmoreka [JOK
29 1 0.5
HCKYCCTBEHHBIX COOOIIECTB B UX https://m.edsoo.ru/863cfd3c
obuTaTenel (Ha mpuMepe aKkBapuyMma
U Ip.)»
30 [IpupoHblie 30HbI 3eMiIH, UX 1 bubmmoreka [JOK
oburarenu https://m.edso0o.ru/863cfeea
31 BnusiHue yenoBeka Ha KUBYIO 1 bubnnorexa [JOK
MIPUPOY https://m.eds00.ru/863d0340
39 I'moGanbHbIE YKOIOTHYECKUE 1 bubnmorexa LIOK
pooOIeMbI https://m.eds00.ru/863d0340
33 [Iytu coxpaHeHust OMOJIOTUYECKOTO 1 bubmmnoreka HOK
pa3HooOpasus https://m.eds00.ru/863d064c
Pesepubiil ypok. O60611eHIE
34 3HaHUH 10 MaTepuany, U3y4eHHOMY 1
B 5 Kjacce
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOT'PAMME



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c

6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 boranuka — Hayka 0 pacTeHusX 1 bubmmorexa [IOK
ykaop https://m.edso0o.ru/863d0af2
OO01mure npu3HaKu U YpOBHU
2 0 FaHI/I3apI/II/I aCTI/IT};IJ)II)HOFO 1 bubmorexa HOK
p I p https://m.eds00.ru/863d0c82
opraHusma

3 CriopoBbIe B CEMEHHBIC PACTCHUS 1 bubmorexa HOK

P P https://m.edsoo.ru/863d0de0
PactutenbHas kiieTka, ee U3ydeHue.

4 JlaboparopHas pabota «3ydenue 1 bubnnorexa [JOK
MHUKPOCKOIIMYECKOTO0 CTPOCHUS JINCTA https://m.edsoo.ru/863d0fde
BOJIHOTO PACTEHUS DJI0JICH»

XUMHUYECKUN COCTAB KIIETKH.

5 JlaGoparopHas paboTa 1 05
«OO0HapyxKeHHe HEOPraHUYECKUX U '

OpPTaHWYECKUX BEIIECTB B PACTCHUN

6 KuzneneaTeIbHOCTb KJIETKH 1
PacturenbHbIe TKAHU, UX QYHKIIAH.

7 JlaGopaTtopHnast pabora «3yuenue 1 05 bubnuotexa [JOK
CTPOEHUS PACTUTENbHBIX TKAaHEU ' https://m.eds00.ru/863d115a
(MCTIOTh30BaHME MUKPOTIPETIAPATOB)»

8 Opransl pactenuii. JlaboparopHas 1 05 bubnmnorexa [JOK

pabota «/3yueHne BHEITHETO

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



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae

CTPOEHHUSI TPABSIHUCTOTO IIBETKOBOT'O
pacTteHus (Ha JKUBBIX UM repOapHbIX
9K3EMILIApaX PACTEHUM): MACTYIIbs
CyMKa, pe/ibKa JIMKasi, JIOTUK eKUN 1
JIPYTHe PacTCHUS

Crpoenue cemsH. JlaboparopHas
pabota «3ydueHue cTpoeHus CeMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacTeHui»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863d3cca

10

11

12

13

Bunsl KOpHEN U TUIIBI KOPHEBBIX
cucrem. Jlabopatopnas pabora
«M3yueHune cTpoeHUs KOPHEBBIX
cucTeM (CTEp>)KHEBOM U MOYKOBATOM )
Ha MpUMepe repOapHbIX FIK3EMILIIPOB
WM KUBBIX pacTeHuil. M3yuenue
MUKpoIpenapara KJIeTOK KOPHSI»

Bunounsmenenue kopHen

[ToGer. Pa3BuTHe nobera U3 MOYKH.
JlaGopatopHas pabora «3yueHue
CTPOEHUS BEreTaTUBHBIX U
TeHEePAaTUBHBIX MOYEK (Ha pUMepe
CHPEHH, TOTIOJIS ¥ IPYTUX
pacTeHuii)»

Crpoenue ctebins. JlaboparopHas
pabota «PaccmarpuBanue
MHKPOCKOIIMYECKOT'O CTPOCHUA BETKH
JepeBa (Ha TOTOBOM
MUKpOIIpenapare)»

0.5

0.5

bubnunoreka LIOK
https://m.edso00.ru/863d1402

bu6nmorexa LIOK
https://m.edso00.ru/863d197a

bu6nmorexa LIOK
https://m.edso0.ru/863d1c90

bubnunorexa LIOK
https://m.edso0.ru/863d28ca



https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca

BremHee 1 BHyTpeHHEE CTPOCHHE
nucta. JJaboparopHas pabota
«O3HaKOMJICHUE C BHEIITHUM

bubnunorexa LIOK

14 0.5
CTPOEHUEM JIUCTHEB U https://m.edsoo.ru/863d1e98
JUCTOPACIIONOXKEHHEM (Ha
KOMHATHBIX PACTEHMSIX ).

Bunousmenenus noberos.

15 JlaboparopHnas paboTa 05 bubnmoreka [JOK
«HccnenoBanue CTpoeHUS ' https://m.edso0.ru/863d2c08
KOPHEBHUILA, KITYOHS, TyKOBHIIBI)

CrtpoeHue u pazHooOpa3ue IIBETKOB.
16 Hago aTo HEH a60TI:1 «I/I3II eHHue 0.5 bubmorexa LIOK
PATOPHEE P v ' https://m.eds00.ru/863d3842
CTPOECHUS IIBETKOB
Cougerus. JlabopaTtopHas pabora
17 «O;IHaKOMJIeHI/IepC afnnqrbeMH 0.5 bubmorexa LIOK
°P ' https://m.eds00.ru/863d3842
TUTIAMU COIIBETHI
bu6nmorexa LIOK
1 IT
8 HOAH https://m.edsoo.ru/863d3b4e

19 Pacripoctpanenue mioJoB U ceMsH B bubmuoreka [IOK
Ipupoe https://m.edsoo.ru/863d3b4e

bubnmorexa LIOK

2 .

0 OOmeH BeIlecTs y pacTeHnuii https://m.eds00.ru/863d2550

21 MuHepanpHOE TUTaHUE PACTECHUM. bubmuoreka [IOK
Y nobpenus https://m.edso0.ru/863d1b00
®otocunTes. [Ipakrnyeckas padora

99 «Habmonenne nporecca BbIACTCHUS 05 bu6muoreka [JOK

KHCJIOpOJa Ha CBCTY aKBAPpUYMHBIMU
paCTCHUAMM

https://m.eds00.ru/863d2028



https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028

Posb poTocunTe3a B mpupoie u

bubnunoreka LIOK

23 JKU3HU YEJIOBEKA https://m.edso00.ru/863d2028
pIxaHue KopHs. JlabopaTopnas
24 §a60Ta ((I/ISyIT)IeHI/Ie ponpn pLII)XJ]eHI/ISI 0.5 bubamorexa LIOK
. https://m.edsoo.ru/863d21c2
JUTSL IBIXaHUS] KOPHEW»
bub6nmoreka [IOK
25 Jluct u crebens Kak OpraHbl AbIXaHHS https://m.eds00.ru/863d2320
TpaHCcoOpT BelIecTB B paCTEHUU.
[IpakTuyeckas pabora «BrisiBieHne bubnuoreka [IOK
26 0.5
IIEpPEABUKEHUS BOJbI I MUHEPAIbHBIX https://m.eds00.ru/863d2c08
BEIIIECTB T10 JIPEBECHHEY
27 Boigenenue y pacrenuit. Jluctoman
IIpopacranue cemsH. [IpakTudeckas
abota «OrmpeiesieHue BCXOKECTU
28 I(?GM}IH Kyﬂbfy;[HbIX pacTeHuii u 0.5 bubmorexa LIOK
https://m.eds00.ru/863d3cca
IOCEB UX B TPYHT». «OnpezeneHue
YCIIOBUI IPOPACTAHUS CEMSIH»
Poct u pazButHe pacteHus.
[Tpaktuyeckas pabora «Habmonenue
29 3a POCTOM U Pa3BUTUEM LIBETKOBOT'O 05 bubmuoreka [IOK
pacTeHHsl B KOMHATHBIX YCIOBUSX (Ha https://m.edso00.ru/863d2fb4
npuMepe ($acony WK HOCEBHOTO
ropoxa)»
30 Pa3sMHOXeEHUE pacTEeHUI U €ro
3HaYCHHE
31 Omnbienne. J{BoitHOE bubmuoreka [{OK
OIJIOIOTBOPEHUE https://m.eds00.ru/863d3842
32 OO6pa3zoBaHue MI0JIOB U CEMSH bubmuoteka [IOK



https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d3842

33

BereraruBHoe pa3MHOKEHHE
pactenuii. [Ipaktuyeckas padbora
«OBnagenue npuémMamu
BEreTaTHBHOIO Pa3MHOXKEHUS
pacTeHull (YepeHKOBaHKE MOOETOB,
YEpPEHKOBAHUE JTUCTHEB U APYTHE) Ha
puMepe KOMHATHBIX PACTEHHI
(TpanmeckaHIMs, CEHIONMMUs, OCTOHUS,
CaHCEBbEPA U JPYTUE PACTCHHUS )»

0.5

https://m.edso00.ru/863d39c8

bub6nmmoreka [IOK
https://m.edso0.ru/863d34d2

34

PesepBubiit ypok. O60011eH1Ee
3HAHUHM O CTPOCHUU U
KU3HEJCATCIILHOCTH PACTHTEIHLHOTO
Oopranm3ma

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://m.edsoo.ru/863d39c8
https://m.edsoo.ru/863d34d2

7 KJIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 300510THs — HAyKa O dKUBOTHBIX 1 bubmorexa LOK
K https://m.edsoo.ru/863d4314
Metops! 300moruu. [Ipaktnueckas 5 1
pabora.

5 OO0mue npu3HaKy KUBOTHBIX. 1 bubnunoreka LIOK
MHoroo06pa3ue KUBOTHOT'O MHPa https://m.eds00.ru/863d449a

3 CrtpoeHue U )KU3HEIEATENbHOCTh 5 1 Bbu6mmoteka [IOK
’)KUBOTHOM KJICTKU https://m.edso0.ru/863d46a2
Txanu kuBOTHBIX. Opransl u
CHUCTEMBI OPTaHOB KUBOTHBIX.

4 JlabopaTopHas pabota 3 1 bubnnorexa [JOK
«MccnenoBanne noja MUKPOCKOIOM https://m.eds00.ru/863d4832
TOTOBBIX MUKPOIPENAPATOB KIETOK U
TKaHEH KUBOTHBIX)

Ormopa 1 IBUKEHUE KUBOTHBIX.

5 [IpakTuueckas padbora 5 1 bubmuoreka [IOK
«O3HaKOMJIEHHE C OpraHaMU OTIOPHI 1 https://m.edsoo.ru/863d499a
JIBUKCHHSI Y )KHBOTHBIX)

[Iuranue u nuieBapeHue
6 MPOCTEHIIINX U 66C1$03BOHZ‘—IHBIX 1 bubmorexa OK
P https://m.eds00.ru/863d4fc6
KUBOTHBIX
7 IIutanue u nuuieBapeHue y 2 1 bubmuoteka [IOK



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6

MMO3BOHOYHBIX KUBOTHBIX.
[IpakTrueckas padota «3ydeHue
CHOoCO00B MOTJIOUICHUS UL Y
KUBOTHBIX)»

https://m.edso0.ru/863d4b02

JlpixaHue »KuBOTHBIX. [IpakTHueckas

bu6nunorexa LIOK

8 S 1 &
paboTa (MISYHCHHE CHOCobOB https://m.edso0.ru/863d4e5e
JBIXaHUSI Y YKUBOTHBIX )
TpancnopT BewecTB y
0€eCII03BOHOYHBIX JKUBOTHBIX.
9 [IpakTuueckas padbora Bbu6mmotreka [JOK
«O3HaKOMIIEHHE C CHCTEMaMH https://m.edsoo.ru/863d4fc6
OpPraHOB TPAHCIIOPTAa BEIIECTB Y
>KUBOTHBIX»
10 KpoBooOparnienne y mo3BOHOYHBIX bubnuoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863d512e
11 Brinenenne y )KUBOTHBIX bubnnorexa [JOK
a y https://m.edso0.ru/863d5282
[TokpoBHI TeNa y KUBOTHBIX.
12 IIpakTnyeckas padora «M3yuenue bubmorexa LHOK
p p yi https://m.edsoo0.ru/863d55a2
MTOKPOBOB TEJIa y dKUBOTHBIX)
13 Koopaunanus u perynsanus bubmuoreka [IOK
KU3HEAEATEIIBHOCTH Y ) KUBOTHBIX https://m.edsoo.ru/863d5714
14 PasgpaxknmocTs 1 noBenaeHue bubmmnoreka HOK
JKUBOTHBIX https://m.edso0.ru/863d5868
®DopMBI Pa3MHOKEHUS KHBOTHBIX.
15 [IpakTuueckas padbora «CTpoeHue bubmuoreka [IOK

SHA ¥ PAa3BUTHE 3apOBIIIIA TTTHIIBI
(Kypu1bI)»

https://m.edso0.ru/863d5a02



https://m.edsoo.ru/863d4b02
https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5714
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5a02

bubnunorexa LIOK
https://m.edso0.ru/863d5b88
https://m.edsoo.ru/863d5dae

16 Poct H pasBHTHE JKUBOTHEIX https://m.eds00.ru/863d5f20
https://m.eds00.ru/863d607e
https://m.edso0.ru/863d61e6
bu6nunorexa LIOK
https://m.eds00.ru/863d5b88

17 OCHOBHBIE CUCTEMATHYECKHUE https://m.edso0.ru/863d5dae

KaTEropuM >KMBOTHBIX https://m.eds00.ru/863d5f20
https://m.eds00.ru/863d607e
https://m.edso0.ru/863d61e6

OO6m1as XxapakTeprucTruKa Bu6mmoreka [JOK

npocreiiumx. Jlaboparopnas padora https://m.edso0.ru/863d5b88

18 «HccnenoBanue CTpOCHUS 1 https://m.edsoo.ru/863d5dae

uHpy30pun-Tyhensku U HabI0IeHUE https://m.eds00.ru/863d5f20

3a e€ nepeaBuxkeHueM. M3yuenue https://m.edso0.ru/863d607e

XEMOTAKCHCA https://m.eds00.ru/863d61e6
bu6nmorexa LIOK

19 Kryrikorocust 1 Hrdysopun https://m.edso0.ru/863d634e

MHuoroo6pasue npocTenImx.

3HavYeHHUE MPOCTEHIITNX B MPUPOJIC U

20 KU3HHU ‘IGJ‘IOI;eKa Jla6o aT(I)) Ifasf[ 1 bubmorexa HOK

' patop N https://m.eds00.ru/863d651a
pabora «MHOT000Opa3ue MpOCTEHIITNX

(Ha rOTOBBIX Iperaparax)»

bosiesHeTBopHbIE poCTENILINE

OO6mrast XxapakTepucTruKa

21 KHILIEYHONOJIOCTHBIX. [IpakTnueckas 05 bu6muoreka [JOK

pabota «VccnenoBaHue CTPOCHUS
MPECHOBOIHOW TUJIPBI U €€

https://m.edso00.ru/863d668c



https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
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https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
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MepeIBIKEHUS (ITKOIBHBII
aKBapHyM )»

MHuoroo6pasue KUIIeYHOMOJIOCTHBIX.
3HaYCHHUE KUIICYHOIOJIOCTHBIX B
MIPUPOJIC U )KU3HH YETIOBEKA.

bu6nunorexa LIOK

22 Hpaxiriecias pabora 05 https://m.eds00.ru/863d67ea
«MccnenoBanue MUTaHUS THIPBI
nadHUSIMHU ¥ [IUKJIOAaMH (ITKOJIbHBIN
aKBapUYM)»
bubnunoreka LIOK
23 Hepeit. Lnockie wepan https://m.eds00.ru/863d695c
[Tapa3uTHdeckue MIOCKHE YSPBH.
JlabopaTopnas pabora «M3yueHue
24 npncﬁocogneml;ﬁ HapaSI/ITI/I}:IquKI/IX 1 bubmmorexa [JOK
. https://m.edso0.ru/863d695c
4epBeil K mapa3uTu3My (Ha rOTOBBIX
BJIQKHBIX U MHKPOIIpEnapaTax )»
bu6mmoreka IIOK
25 Kpyriie uepeu https://m.eds00.ru/863d6cc2
Konpuateie yepBu. [IpakTideckas
abora «lccnenoBanne BHyTPEHHETO
26 ETpOGHI/I}I IOKIIEBOTO qepBZT(II){a 1 bubnuorexa [JOK
https://m.edso0.ru/863d6e2a
TOTOBOM BIIQYKHOM TIperapare u
MHUKpOIpernapare)»
Jlaboparopnas paboTa 1Mo cCpaBHEHHUIO
Mapa3suTHIECKUX YepBEil.
97 OO6m1ast XxapakTepucTruKa bubnuotexa [JOK
YJIEHUCTOHOTHUX https://m.eds00.ru/863d6f88
08 Pakoo6pazubie. OcobeHHOCTH bubmuoteka [IOK

CTPOCHUSA U KUSHEACATCIIBHOCTU

https://m.eds00.ru/863d75f0



https://m.edsoo.ru/863d67ea
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d75f0

29

[Taykoo0Opasubie. OcoOEHHOCTH
CTPOCHHS U KH3HEICITEIbHOCTH

bubnunoreka LIOK
https://m.edso00.ru/863d75f0

30

Hacexomsbie. OcoO€HHOCTH CTPOEHUS
Y JKU3HEICSITEIIbHOCTH.
[TpakTuyeckas pabora
«I/ICCHCHOBaHHe BHCIIHCTO CTPOCHU A
HACEKOMOro (Ha puMepe MalCKoro

KyKa WU IPYTUX KPYITHBIX
HACEKOMBIX-BpEIUTENCH )»

0.5

bu6nunorexa LIOK
https://m.edso00.ru/863d70e6

31

32

Hacexomble ¢ HEIOIHBIM
npespaiieHueM. [Ipaktuaeckas
pabora «O3HaKOMIICHHE C
Pa3IMYHBIMHU TUIIAMH PA3BUTHS
HaCcEeKOMBIX (Ha MmpuMepe
KOJUICKIIHH )»

HacekoMmble ¢ HOJHBIM
MIpeBpaIICHUEM

0.5

bubnunoreka LIOK
https://m.edso00.ru/863d70e6

bubnunoreka LIOK
https://m.edso0.ru/863d72b2

33

OO6mras XxapakTepruCTUKa MOJUTIOCKOB.
[IpakTuueckas padbora
«MccrnenoBanue BHEITHETO CTPOCHUS
PaKOBHH NPECHOBOJIHBIX H MOPCKUX
MOJUTIOCKOB (paKOBHHBI 0€33y0KH,
NEPIOBULIBL, TPYIOBHUKA, KATYLIKU U

ap.)»

bubmmoteka IIOK
https://m.edso0.ru/863d72b2

34

MHoroo6pasue MOJIITIOCKOB.
3HaYeHNEe MOJUTIOCKOB B IPUPOJIE U
KU3HU YeTIOBeKa

but6mmorekxa [IOK
https://m.edso00.ru/863d7460

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

6.5



https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
ara undpposbIie
Nen/m  Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6nmoreka [IOK
1 H 1
ayKH © HeroBeKe https://m.edsoo.ru/863d7744
2 UYenoBek Kak 4acTh MPUPOIBI 1 bubmorexa HOK
PHpOA https://m.edsoo.ru/863d78a2
bubnunoreka LIOK
A 1
3 FTpOToreHes https://m.edso0.ru/863d7c26
4 CtpoeHure u XUMHUYECKUIl COCTaB 5 1 bubnuoreka [IOK
KJIETKH https://m.eds00.ru/863d7d98
Tunsl TKaHel opraHu3Ma 4esoBeKa.
[Ipaktrueckas padota «M3ydenue
5 MEK OCKoanefKoro CT oe}},:l{/m 2 1 bubmorexa HOK
p . p https://m.edsoo.ru/863d7fle
TKaHel (Ha TOTOBBIX
MUKpoIIpenaparax)»
Opransl ¥ CUCTEMBI OPTaHOB
6 yenoBeka. [Ipaktuueckas pabota 1 05 bubmuoreka [IOK
«Pacno3HaBaHue OPraHoOB U CUCTEM ' https://m.eds00.ru/863d809a
OpraHOB YeJIoBeKa (110 TabJIuIIam)»
OcobeHnHocTH pedIIeKTOPHON 1
14 TYMOPaJIbHOM pel(‘b s I/IIE byHKUIMI 1 bubmmorexa LIOK
yMOp pery it yHKH https://m.eds00.ru/863d9260
OpraHu3Ma
Ckener yenoBeka, CTPOCHHUE €ro
but6mmoreka [IOK
15 otaenoB U ¢pyHkuuu. [IpakTrueckas 3 1

pabota «/M3ydyeHue cTpoeHHUs KOCTeH

https://m.eds00.ru/863d93b4



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d9260
https://m.edsoo.ru/863d93b4

(Ha MyJsKaxX)»

Koctn, nx XuMuueckui COCTaB,
cTpoeHue. Tumbl KOCTEN.

bub6nmoreka [IOK

16 [IpakTuyeckas padora 1 https://m.eds00.ru/863d93b4
«MccnenoBanue CBOMCTB KOCTU»
MpliieuHas cuctema yenoBeKa.
[IpakTuueckas padora «M3yuenue
17 BIIUSTHUS] CTATUYCCKOM U 0.5 bubamorexa LIOK
N https://m.edso0.ru/863d9526
JUHAMHUYECKON Harpy3Ku Ha
YTOMJIEHHE MBIILI»

18 Hapyiienust onopHo-aBUraTeIbHOU bubnnorexa [JOK
CUCTEMBI https://m.eds00.ru/863d974c
[Tpodunaktuka TpaBmarusma. [lepBas
MOMOIIb IPU TPABMaxX OMOPHO-

19 JBUTATEILHOTO aIlapara. 05 bubnuoreka [IOK
[TpakTnyeckas pabora «Oka3aHue https://m.eds00.ru/863d974c
NIEPBOM TOMOUIY NIPH MOBPEXKIEHUU
CKEJIeTa U MBILII»

20 BnyTtpenHss cpena opranusma U ee bubnmnoreka HOK
byHKIUT https://m.eds00.ru/863d974c
Cocras kposu. JIabopaTopHas pabota

21 «3ydeHne MUKpPOCKOITMYECKOTO 1 bubmuoreka [IOK
CTPOEHHUsI KPOBH YETIOBEKA U JIATYLIKH https://m.edsoo.ru/863d9a30
(cpaBHEHUE)»

99 CeéprriBanne kpoBH. [lepenuBanue bubmmoreka [JOK
KpoBH. ['pynmbl KpoBU https://m.edso0.ru/863d9ba2

23 VMMyHHTET U €0 BUJIbI bubmmorexa LIOK

https://m.eds00.ru/863d9d50



https://m.edsoo.ru/863d93b4
https://m.edsoo.ru/863d9526
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
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Opranst kpoBooOparmeHus CTpoeHue

bubnunoreka LIOK

24 u paboTta cepna https://m.edso0.ru/863da070
Cocynucras cucrema. IIpakrnueckas
25 pabota «M3mMepeHne KpOBSIHOTO 1 bubamorexa LIOK
https://m.edsoo.ru/863d9efe
JTaBJICHUS
Perynsuus nestenbHOCTH cepaua v
cocynoB. IIpakTuueckas pabora
26 «Ornpenenenue mynbca U 4ucia 1 bubmunoreka [JOK
CEpAECYHBIX COKpAIICHUI B IOKOE U https://m.edsoo.ru/863d9efe
10CJI€ JO3UPOBAHHBIX (PU3HMUECKUX
Harpy3oK Yy 4eJoBeKa»
[Tpodunaktuka cepredHo-
cocyaucThIX 3a0oseBanuil. [leppas
27 IIOMOILb ITPY KPOBOTCUECHHUSIX. 1 bubmmorexa LIOK
https://m.eds00.ru/863da3c2
[IpakTuyeckas padora «IlepBas
IIOMOUIb PU KPOBOTECUEHUN
08 Hpixanue u ero 3HaueHue. Oprassl bubmuorexa [{OK
JIBIXaHUS https://m.edsoo.ru/863da53e
Mexanusmsl nbixanus. Perynsanans
neixanus [Ipaktuueckas pabora
29 «M3mepenue o6xBara rpyaiHoM 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863da6a6
KJIETKU B COCTOSTHUM BJI0Xa U
BBIIOXa)»
30 3aboseBaHusl OPraHOB JbIXaHUS U UX bu6muoreka [JOK
npodrIakTHKa https://m.edsoo.ru/863da89a
Oka3zaHune 1epBod NOMOIIM ITPU
31 MTOPAKEHUH OPTaHOB JIbIXaHUS 05 bu6muoreka [JOK

[IpaxkTuueckas padora «OrmnpeneneHue
YacTOTHI JbIXaHus. Biusaue

https://m.edsoo.ru/863da89a



https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
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https://m.edsoo.ru/863da3c2
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pa3nuyHbIX (PAaKTOPOB HA YACTOTY

JIBIX AHH S
ITuTarenbHbIC BELIECTBA U MUIIICBHIC bubmuorexa [JOK
32
npoAyKThel. [Iutanue u ero 3HaueHue https://m.edsoo.ru/863da89%a
33 Oprassl NUIIEBapEHUs, UX CTPOCHUE bubmmoreka [JOK
U QYHKIIH https://m.edsoo.ru/863dab7e
[IumeBapenue B pOTOBOM MOJOCTH.
34 [TpakTrueckas pabota 05 bubmmoreka [JOK
«Hccnenosanue nercTBUA https://m.edsoo.ru/863dacd2
(hepMEHTOB CIIFOHBI Ha KpaxMal»
[InmeBapenue B KenyJIKe U
35 kuieyHuke. [Ipaktuueckas padbora 05 Bbu6mmotreka [JOK
«HaOmronenue neiictBus https://m.edsoo.ru/863dae44
HKEITYZI0YHOTO COKA Ha OEJIKU»
36 MeTobl U3y4EeHUSI OPTAaHOB bubnnorexa [JOK
MUIIEBAPEHUS https://m.edso0.ru/863db010
bubnmorexa LIOK
37 Puruena murans https://m.edsoo.ru/863db010
OOMeH BellecTB U MpeBpalleHue
SHEPTUU B OPTAaHU3ME YEJIOBEKa.
38 [IpakTudeckas padora 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863db16e
«MccnenoBanue coctaBa MpoIyKTOB
TTUTAHWS
bubnunorexa LIOK
39 Perymiups 0bmena seuects https://m.edso0.ru/863db2ea
ButaMuHBI B X POJIB JJIS OpTaHU3Ma.
40 [TpakTrdeckas padorta «CriocoObt 0.5 bubmmorexa [JOK

COXpPAaHCHUA BUTAMHWHOB B ITNIICBBIX

https://m.edsoo.ru/863db6be



https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863dab7e
https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db16e
https://m.edsoo.ru/863db2ea
https://m.edsoo.ru/863db6be

IPOAYKTaX»

HopMbI ¥ pesKUM MTUTAHHUS.
Hapymenne oOMeHa BemecT

bu6nmorexa [IOK
41 [IpakTuueckas padora «CocraBicHue 1 0.5 https://m.edsoo.ru/863db6be
MEHIO B 3aBHCHMOCTH OT
KQJIOPUUHOCTHU UL
OBILEE KOJIMYECTBO YACOB I10 68 115

[NPOT'PAMME



https://m.edsoo.ru/863db6be

9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
ara undpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuuyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
1 buonorus B cucteMe HayK 1 bubmorexa HOK
4 https://m.eds00.ru/863df188
Mertobl MO3HAHMS JKHBOU IMPUPOIBI.
[IpakTrueckast padora Ne 1
2 «/cronp30BaHnEe pa3IMIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.edso0.ru/863df354
METOJIOB IPU U3YUCHUU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornyeckue cuctemsl, IpoIECChI 1 bubmuorexa [JOK
U UX U3Y4YCHHE https://m.eds00.ru/863df354
4 XUMHUYECKUW COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEPAIbHBIE COJIU https://m.edso00.ru/863df4a8
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKoB 1 https://m.edsoo.ru/863df606
®epMeHThl — OMOJOTUYECKHE
katanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863dfae8
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»
bubmuorexa [JOK
! . 1 https://m.eds00.ru/863dfdb8
bu6mmoreka [JOK
H .ATD 1
8 YIUICHHOBHIC KHCIIOTET https://m.edso00.ru/863dfc6e



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e

9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Knetounas teopus https://m.edso0.ru/863dffOc
10 Knerka kak 11eyiocTHas XuBast bubmuorexa [JOK
cucrema https://m.edso0.ru/863e00ba
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabora Ne 2
«M3y4yeHne cTpoeHus KIETOK
11 aCT}:;mI?I )KI:]];)OTHBIX HOOB U 0.5 bubmorexa LHOK
P L > 1P ' https://m.eds00.ru/863e0682
OakTepuil o MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAaHHUE»
bubmuorexa [JOK
12
Obmen BemecTs wirm MeTaboH3M https://m.eds00.ru/863e0682
bu6mmorexa [IOK
1 o . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e098e
. bubnuoteka [JOK
14 dnepretiieckuii oOmeH https://m.eds00.ru/863e0c36
JKu3HeHHBbIN UK KIETKU. [[enenue
KJeTku. Muto3. JlabopaTopHas
15 abora Ne 3 «Haburo I;HI/I: MHTO3a B 0.5 bubmorexa HOK
P B A ' https://m.eds00.ru/863e10b4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e0d9e
bu6mmoreka [IOK
17 T —0 0
PamCIAtHA HOCHITES beia https://m.eds00.ru/863e1398
18 Hexknerounsie hopmbl :kU3HH — bub6nuorexa [IOK

BHUPYCHI

https://m.edso00.ru/863e15f0



https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0

bubmuorexa [JOK

19 O
OPMET PAaSMHOACHHS OPratusMon https://m.eds00.ru/863e15f0
bu6mmoreka [IOK
20 Meii
eHos https://m.eds00.ru/863e1712
O06pazoBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII010TBOPEHHE.
JlaGopaTtopnas padora Ne 4 bubnnoreka [JOK
21 0.5
«3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e1712
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso0o.ru/863e182a
93 I'eneTrika — Hayka o bubnnorexa [JOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edso00.ru/863e1942
3aKOHOMEPHOCTH HACJICTOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] puA https://m.edso00.ru/863e1d70
CKpEIINBAHHE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 fllesaBHI():Hi[qoro Hapan;l OBaHUS bubmmorexa [JOK
A https://m.edso0.ru/863ele9c
MIPU3HAKOB
CuenneHHOe HaClleJJOBaHHUE
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbraToB bubnuoreka [IOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso0o.ru/863e20d6
CKpEIIUBaHUS Y TIPO30(HIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
97 I'enetuka moma. HacimemoBanme bu6mmoreka [JOK

MMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

https://m.edso0.ru/863e220c



https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c

N3menuusBocts. HenacnencrBenHast
W3MEHYHMBOCTH. JIJabopaTopHas
paborta Ne 6. Uzyuenue

bubmuoreka [JOK

28 0.5
MOAU(PUKAIIMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e231a
MOCTPOEHNE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBenHast U”3MEHYUBOCTb.
29 Jlaboparopnas pabota No 7. 05 bubnmoreka [JOK
«AHanmu3 MyTaluui y 1po30(uisl Ha ' https://m.edsoo.ru/863e25fe
TOTOBBIX MUKPOIIPEIapaTax»
bu6mmorexa [IOK
30 r
CHCTHIA HCnoBeKa https://m.edsoo.ru/863e2aae
PesepBurnlii ypok. O00011I€HIE 1O
31 TeMep«HaCJIZPCTBeHHocITlL 51 bubmmorexa [TOK
a https://m.edsoo0.ru/863e2e64
W3MEHYMBOCTH OPTaHU3MOBY
32 Ceneknys Kak HayKa U IPoIece bubmorexa HOK
H K pont https://m.edsoo.ru/863e2f9%a
MeTobl U TOCTHKEHUS CENEKIINU bu6mmoreka [IOK
33 .
PaCTEHUH U KUBOTHBIX https://m.edso0.ru/863e2f9a
34 buoTrexHonorus Kak oTpacib bubnmnorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e30d0
35 DBOITIONUS ¥ METOMBI €8 N3yUEHUS bubmmorexa [IOK
t a v https://m.edso0.ru/863e30d0
36 Wcropus pa3BuTus npeacTaBieHuin bubnuoreka [IOK
00 DBOTIOLINH https://m.edsoo0.ru/863e3422
bubmuorexa [JOK
37 M
HKPOIBOIIOLIA https://m.edso0.ru/863e3666
38 [Tomymsius Kak JIeMEeHTapHas 0.5 bubmmorexa [TOK

https://m.eds00.ru/863e3792



https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0
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https://m.edsoo.ru/863e3666
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€IMHHIIA BUJIA ¥ BOJIOINH.
JlaGopaTtopnast pabota Ne 1
«CpaBHEeHHE BUIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIOY

39 JBrkyiue cuiibl (371€eMEHTapHbIC bubnmoreka [JOK
(axTOpBHI) IBOTIOLUHT https://m.eds00.ru/863e38a0
N bu6mmoreka [IOK
40 EcrecTBenHsblit 0T0Op 1 €ro Gopmbl https://m.edsoo.ru/863e39ae
Pe3ynbTare! 3BOIIOLMK:
IPUCIIOCOO0IEHHOCTh OPTaHU3MOB U
41 BUI000pazoBanue. JlabopaTopHas 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso00.ru/863e3d14
MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepa»
42 Hanpasnenns u nmytu bubnnorexa [HOK
MAaKpO3BOJIFOLIMT https://m.eds00.ru/863e3f76
bu6mmoreka [JOK
43 Heobparumocts spoow https://m.eds00.ru/863e3f76
44 Hcrtopus xu3nu Ha 3emiie U METOIbI bu6mmoreka [JOK
€€ N3y4yeHus https://m.eds00.ru/863e3f76
45 I'unoressl MPOUCXOKACHUS KU3HU bubnnorexka [JOK
Ha 3emiie https://m.edsoo.ru/863e41ba
46 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuotexa [JOK
nepuoiaM https://m.edso00.ru/863e4084
OCHOBHBIE ITaITBI YBOIIOIIUHI
47 pacTUTEIHLHOTO U YKHBOTHOTO MHPA. 05 bubnmoreka [JOK

[TpaxTiueckast padorta Ne 1
«M3y4yeHne ucKomaeMbpIX OCTaTKOB

https://m.edso00.ru/863e4516



https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
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pacTeHuM U KUBOTHBIX B

KOJUTCKLIHSAX )
48 CoBpeMeHHas cuctema bubnunoreka [HOK
OPraHU4YeCcKOro Mupa https://m.eds00.ru/863e4746
bu6mmoreka [IOK
49 DBOJIIOIMS YeJIOBeKa (AaHTPOIIOTeHE3) https://m.edsoo.ru/863e485e
JBwxymme cuitbl (paxTops) bubmuorexa [JOK
50
AHTpOIIOreHE3a https://m.edso0.ru/863e4ec6
51 OcHOBHBIE CTaIUU IBOJIIOLIUN bubnnorexa [JOK
YeJI0BEKa https://m.eds00.ru/863e4c50
Yenoseueckue pacel U NPUPOIHbBIE bubnnoreka [JOK
52
aZlanTanuy 4ejI0BeKa https://m.edso00.ru/863e4ec6
PesepBuelit ypok. O6006111€HNE 10
53 TeMep«BO3HZ§HOBeHI/Ie IL/I[I a3BUTHE bubmmorexa [JOK
P https://m.edsoo.ru/863e4da4
YKU3HU Ha 3emiie»
bu6mmoreka [JOK
54
JKONOrHA KaK HayKa https://m.edsoo.ru/863e4dad
55 Cpenpl 0OuTaHUS U SKOJIOTHUECKHE bubnmnorexa [JOK
(baxTopsl https://m.edso00.ru/863e4fd4
AOuoTtuyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopddonoruueckue 0COOEHHOCTH bubnnorexka [JOK
56 pacTeHHH U3 pa3HbIX MECT 0.5 https://m.edsoo.ru/863e50ec
obutanusy. JlaboparopHas pabota https://m.edsoo.ru/863e51fa
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
57 BuoTtnueckue akrops [[bubmorexa [IOK

https://m.eds00.ru/863e5416
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OKOJIOTUYECKUE XapPAKTEPUCTUKU
nomymsituu. [Ipaktuueckas pabora

R bubnmoreka [JOK
o8 Ne2 loncur mnothocta 1 05 hittps://m.eds00.ru/863e5538
MOMYJISILIAEA Pa3HbIX BUJIOB
pacTeHuin»
59 Coo0riecTBa OpraHu3MOB — 1 bubnmoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863e5538
60 DKOJOTUYECKHUE CUCTEMBI 1 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.eds00.ru/863e5646
OCHOBHBIE TTIOKA3aTEINA IKOCUCTEMBI.
61 DKOJIOTHUECKUE TUPAMUIEI 1 bubmaoreka IJOK
_ PAMIIBL. https://m.eds00.ru/863e5768
CaoiicTBa 3xocucteM. Cykueccust
bubmuorexa [JOK
62 IT 1
PHPOMHBIC SKOCHCTEMBT https://m.edsoo.ru/863e588a
bubmuorexa [JOK
63 A 1
HTPOTOTCHIBIC FKOCHCTEMBL https://m.edsoo.ru/863e5ac4
64 buocdepa — rnobanpHas 1 bubnuoreka [IOK
3KOCHUCTEMA 3eMIIN https://m.edsoo.ru/863e5ac4
65 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsl https://m.eds00.ru/863e5bf0
bu6mmoreka [IOK
q 1
66 el0BEUECTBO B Onochepe 3emm https://m.edsoo.ru/863e5d12
67 CocytiecTBoOBaHUE TTPUPOIBI U 1 bubnuotexa [JOK
YeJIOBEUECTBA https://m.edsoo.ru/863e5d12
PesepBHblil ypok. O000IIIEHIE TEMBI
68 «C0§6 eCTl};: " 3K0norllfqec1<ne 1 Eubmorexa I[OK
m https://m.edso00.ru/863e600a
CUCTCMBD)
OBIIEE KOJIMYECTBO HACOB I10 68 15
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 5 knacc/ Ilonomapea N.H., Huxomaes .B., Kopamiosa O.A.; ox
penakuueit [lonomapesoii U.H., AkunonepHoe obiiectBo «M31aTeancTBO
«IIpocemenue»

* buonorus, 6 kinacc/ [llonomapera U.H., Kopauiosa O.A., Kyumenko B.C.; non
penakiueii [Tonomapesoii M.H., AkninonepHoe obmectBo «M31aTeascTBo
«ITpocsemnieHue»

* buonorus, 7 kinacc/ Ilonomapésa U.H., Kopamosa O.A., Kyumenko B.C.; mon
penakuueit [lonomapéroii U.H., AkuinonepHoe obiiectBo «M31aTeancTBO
«IIpocBemenue»

* buonorus, 8 kinacc/ JIparomusnos A.I'., Mam P.J]., AkiimonepHoe o011ecTBo
«3marensctBO «lIpocBenienre»

* buonorus, 9 kinacc/ Ilonomapésa U.H., Kopannosa O.A., Ueprnosa H.M.; mox
penakmueii [TonomapeBoii M.H., AkninonepHoe o6mectBo «M31aTeancTBo
«IIpocsemienue»

BeenureBapuant

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

BBenurenannnie

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



BBenure tanabie






