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HOACHHUTEJIBHAA 3AIINCKA

[Iporpamma mo OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0OQ, a takxe (penepanbHoi paboyeil mporpaMMbl BOCITUTAHUS.

[Iporpamma 1o Owonormu HampaBlieHa Ha (OPMHUPOBAHUE ECTECTBEHHO-

HAYYHOW TPaMOTHOCTH OOYYalOMIMXCS W OpPraHW3aldi0 W3Y4YeHHs OWOJIOTUH Ha
JesITeTLHOCTHOM OCHOBE. B mporpaMMe mo OMOJIOTUN YUUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenmera B peanuzauuun TpeboBanuiit ®I'OC OOO k miaHUpyeMbIM
JUYHOCTHBIM U METaNpeMETHBIM pe3yiabTaTaM OOyuYeHHS, a TaKXkKe peanr3alius
MEXIIPEMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 001Iero o0pa3zoBanus. YueOHbIN npeameT «buonorus» crnocoOCTByeT
dbopMupoBaHu0 Yy  OOyYalOUmUXCsS  yMEHHUs  O€30MacHO  HCIOJb30BaTh

nabopatopHoe 00OpyJIOBaHWE, B _TOM YHCJe € HMCHO0Jb30BaHUeM 1HHGpPoOBOro

o0opyaoBanusi __ neHTpa _ «Toyka _ pocTay, TMPOBOAUTH  HCCICIOBAHMUS,

aHAJIU3UpPOBAaTh  NOJYYEHHBIE  pE3yJibTaThl,  MPEACTABIATH U HAy4YHO
apryMeHTHpOBaTh TOJy4YeHHBbIE BBIBOALL. B mporpamme 10 OHOJIOTHH
OTIPEJICISIIOTCS.  OCHOBHBIE I[E€IM HW3Y4YeHHUS OWOJIOTMM Ha YpPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, IUIAHUPYEMbIE pPE3yJbTaThl OCBOEHUS MPOrPaMMBbl IO
OWoNorMu:  JTUYHOCTHBIE,  METalpeJAMETHbIe, MpeAMeTHbie.  [IpeameTHbIe

TUTAHUPYEMBIE PE3YIbTAThl JaHbI ISl KaXKA0T0 rojia U3y4eHus OUOJIOTHH.

buonorust pazBuBaeT MpeNCTaBICHUS O MO3HABAEMOCTH >KMBOW MPUPOILI U
MeTomax €€ MO3HaHWA, MO3BOJSET CPOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHHA O
KUBBIX CHCTEMAaX, YMEHUS UX IMOJIy4aTh, IPUCBANBATH U MPUMEHSTH B )KU3HCHHBIX
CUTYaIUsX.

buonornyeckas moAroToBka oOOEcCTIeYMBAET TIOHMMAHHE OO0yYarOIIUMHUCS
HAyYHBIX TPUHIIUIIOB YEIOBEYSCKON NEATeTLHOCTH B MPHUPOJE, 3aKIIaIbIBACT
OCHOBBI DKOJIOTHYECKON KYJIbTYPHI, 37J0POBOTO 00pa3a KU3HH.

[enssmu w3yueHus OMOJOTMM HA yPOBHE OCHOBHOTO 00IIEeTro 0Opa3oBaHUS
SIBJISTFOTCSI:

dopMHupOBaHWE  CHCTEMBl 3HAaHWH O TPU3HAKAX W  MpoIeccax
KU3HEJEATEITLHOCTH OMOJIOTHUECKUX CHCTEM PAa3HOTO YPOBHS OpTraHU3AIlN;



dbopmMupoBaHue  CHUCTEMbl  3HaHUH 00  OCOOEHHOCTSIX  CTPOCHWS,
KU3ZHEJEATEIbHOCTH OpPraHru3Ma YeJ0BEKa, YCIOBUAX COXPAHEHUS €r0 310POBbS;

dbopMupoBaHUE YMEHHH TPUMEHSThH METOJIbI OWOJOTMYECKOW HAyKW st
U3Yy4YEeHUs] OMOJOTMYECKUX CUCTEM, B TOM YUCJIE OPraHU3Ma YeJIOBEKa;

dbopMupoBaHue yMEHHMM HCHOJB30BaTh HWH(OOPMAIMIO O COBPEMEHHBIX
JOCTUXKEHUSAX B 00J1aCTU OMOJIOTMH AJI OOBSICHEHUS MPOLIECCOB U SIBICHUH KHBOM
MPUPOABI U KUZHEAEATEILHOCTH COOCTBEHHOI'O OpPraHU3Ma;

dbopmMupoBaHue yMEHUM OOBACHATH POJIb OWUOJOTUM B MPAKTHUECKOU
JEeSATENbHOCTH JIIOZEH, 3HaueHHe OMOJIOrHYecKOro pa3HooOpa3us sl COXpaHEeHHUs
o6unocdepsbl, MOCAEACTBUS ACATEIBHOCTH YEJIOBEKA B MPUPO/IE;

dbopMupoBaHUE  DKOJOTMUECKOM  KYJbTYpbl B  LENAX  COXPaHCHUS
COOCTBEHHOT'O 3/I0POBbSI M OXPAHbI OKPY’KAIOIIEH CPEIbl.

JlocTkeHue 1ened mporpaMMbl 0 OHOJOTMK OOECIEYMBAETCS PEIICHUEM
CJIEIYIONINX 3a/1a4:

npuoOpereHne  OOyYarOMMHUCS  3HAHMM O  JKMBOM  TIpUpOJE,
3aKOHOMEPHOCTSIX CTPOCHHUSA, KUZHEIEATEIBHOCTH W CcpenoolOpasyrouieil posu
OpraHU3MOB, YE€JIOBEKE Kak OMOCOIMAJIBHOM CYIIECTBE, O POJIM OMOJIOTHYECKOM
HAyKU B MPAKTUYECKOU ESATEITLHOCTH JIFOJICH;

OBJIaJICHUE YMEHHUSMH TIPOBOAUTH HCCJIEAOBAHMS C HCIIOJIB30BAaHUEM
OMOJOTHYECKOTO 000pYyI0BaHUS (€ UCIO0JIb30BaHUEM HU(POBOro 060py10BaAHUS
nentpa «Touka poctra») W HAOMIOACHHUS 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOThI ¢ OMOJOTUYECKON MH(pOpPMaIHEd, B TOM YHCIIE O
COBPEMEHHBIX JOCTWKEHUAX B 00JacTU OWOJIOTHH, €€ aHadu3 M KPUTHYECKOE
OIICHUBAHUE;

BOCIIUTaHUE OMOJOTUYECKU U IKOJOTHYECKU IPAMOTHOM JMYHOCTH, TOTOBOM
K COXpaHEHUIO0 COOCTBEHHOTO 3/I0POBbI U OXPaHbI OKPYKAIOIIEH Cpe/Ibl.

OO011ee YnCIIO 9acoB, OTBEECHHBIX I U3Y4eHHUs] OMOIOTHH, cocTaBiseT 238
yacoB: B 5 kiacce — 34 yaca (1 yac B Henmento), B 6 kiacce — 34 yvaca (1 yac B
HeJneno), B 7 kiacce — 34 yaca (1 yac B Hegento), B 8 kiacce — 68 yacos (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamMme MO OHOJOTHH TEepeueHb JTa0OpPaTOPHBIX H
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATEIbHBIM, YYHUTENb JENIaeT BHIOOD
MPOBENCHUS JTA0OPATOPHBIX PAOOT M OMBITOB € YYETOM HMHIWBHIYATHHBIX
OCOOCHHOCTEW  OOy4aromuxcsi,  CIOUCKA  OKCIEPUMEHTAIBHBIX  3aJaHUM,
MpeyiaraéMbiX B paMKax OCHOBHOT'O TOCYJapPCTBEHHOI'O 3K3aMeHa M0 OMOJIOTUH.



COIAEPKXAHUE OBYYEHUA

5 KUIIACC

1. buosorus — Hayka 0 :KMBOM NpPUpPOE

[lonsitue o >xu3Hu. Ilpu3Haku *KUBOro (KJIETOYHOE CTPOCHHE, MHUTAHHE,
JbIXaHUE, BbIJEJIEHUE, POCT U JApyrue npusHaku). OOBEKThl KMBOM M HEXHUBOU
NpUPOABI, UX cpaBHEHHE. JKHBast U HEXKUBASI TPUPOA — EIUHOE 1IEJIOE.

buonorus — cucrema Hayk o KuBOH npupoje. OCHOBHbIE pa3/ieibl OUOIOTUH
(OoTanuka, 300J10THsI, SKOJOTHUS, IIUTOJOTHSA, AHATOMMS, (PU3MOJIOTHS U Apyrue
pasnensl). [Ipodeccun, cBsizanHble ¢ OMOJOTMEN: Bpay, BETEpUHApP, ICUXOJOT,
arpoHOM, >KMBOTHOBOJ U japyrue (4—5 nmpodeccuii). CBsi3b OMOIOTUU C APYTHUMHU
HayKaMu (Maremaruka, reorpadus u apyrue Hayku). Poias Ononoruu B mo3HaHUU
OKPYXAIOIIEro MUpa U MPAKTUUYECKOU JIeATeTbHOCTH COBPEMEHHOTO YeJIOBEKA.

Kabuner Ouonorun. IlpaBuna mnoBeaeHuss u pabOThl B KaOWUHETE C
OuonornyeckuMu mnpudopamMu U HHCTpyMmMeHTamu. Mcnosib3oBaHue nngpoBoro
o0opynoBanus neHrpa «Touka poctay.

buonoruyeckne TepMHUHBI, TOHATHS, CUMBOJBL. VICTOUHUKN OMOJIOTHYECKUX
3Hanuil. [louck wWHQOpMaUUM C MCHOJB30BAHUEM pA3JIMYHBIX HCTOYHUKOB
(Hay4yHO-TIONyJIIpHAs TUTEpaTypa, ClIPaBOYHUKU, HTEpHET).

2. MeToabl M3yYeHUS KUBOW MPUPOABI

HayuHble MeTOIbI M3yueHUs KUBOM MPUPOJBI: HAOIIOIEHHUE, IKCIIEPUMEHT,
onucaHue, uaMepeHue, kinaccudukamus. [IpaBuna paboThl ¢ yBETUYUTEIHHBIMU
pudopamm.

Merton onmcanus B Ouojoruu (HArjasiaHBIN, CIOBECHBIM, CXEMAaTHYECCKUN).
Merton u3mepenusi (MHCTpYMEHTHI u3Mepenus). Habmonenue u sKCrepuMeHT Kak
BEJIyIIIME METOIbI OMOJIOTUH.

Jlabopamophule u npaxmuyeckue padomaoi

N3yuenue mnabGopaTOpHOTO OOOpPYAOBAHHUS: TEPMOMETPHI, BECHI, YaIIKH
[letpu, npobupku, mensypku. IlpaBuna paboTel ¢ 000pyIOBaHHEM B HIKOJBHOM
KaOuHeTe.

O3HAaKOMIIEHHE C YCTPOMCTBOM JyIIbl, CBETOBOI'O MHKPOCKONA, IPaBUIIA
paboTHI C HUMH.

O3HaKkOMJIEHHE C PACTUTEIbHBIMU U dKUBOTHBIMHU KJIIETKAMH: TOMaTa U ap0y3a
(HarypanbpHBle TIpenapartbl), wWHY30pun Tyheabku © TUAPHl  (TOTOBBIC
MHUKpPOIIpENnapaTbl) C MOMOIIbIO JIYNIBl KW CBETOBOIO MHUKPOCKOMA, a TaKke
HCIoJIb30BaHne nudposoro odopynosanns nenrpa «Touka pocray.

IKcKypcuu unu 6udeoIKCKypcuu

OBnajeHre METOJAaMH HW3YYEHHS >KUBOU MPUPOABl — HAONIOJEHUEM H
HKCIIEPUMEHTOM.

3. Opra”usmsbl — TeJia )KUBOI PUPOIbI



[lonstue o6 opranusme. JlosinepHble U saepHble opranu3mbl. Kietka u eé
otkpeiTHe. Kietounoe cTpoeHue opranu3moB. lluronoruss — Hayka O KIETKE.
Knerka — HauMeHbIlIas €IMHUIIA CTPOCHUS U JKU3HEJEATEIBHOCTH OpPraHWU3MOB.
YceTpoicTBO YBEUUUTENBbHBIX MPUOOPOB: JIyNbl U MUKpOckona. CTpoeHUE KIETKU
0J] CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000JI0YKa, [IUTOIIa3Ma, sIpo.

OnHOKIIETOYHBIE M MHOTOKJICTOUHBIE OpraHu3Mbl. KIieTku, TKaHHU, OpraHbl,
CUCTEMBI OPTaHOB.

KusznenesarenbHOCTh OpraHu3MoB. (OCOOEHHOCTH CTPOCHHS M TPOIECCOB
KU3ZHEICATEILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTEpHil U TpulOB.

CBoiicTBa OpraHu3MOB: TIMTaHHWE, JbIXaHWE, BBIJCICHUE, JIBI)KCHUE,
Pa3MHOXXEHHE, Pa3BUTHE, Pa3IPaKUMOCTb, MPUCIOCOONICHHOCTh. Opranusm —
eMHOE LEJI0E.

Pa3nooOpasue opranusmoB W ux Kiaccudukaius (TaKCOHBI B OUOJIOTHU:
I[apCTBa, TUIBI (OTACNBI), KJIACChl, OTPSAAbI (TOPSJIKH), CEMEUCTBA, POJIbI, BUJIBI.
bakrtepun u Bupychl kKak (opMbl Ku3HU. 3HaUeHUE OaKTEepUil W BUPYCOB B
PUPO/IC U B )KU3HU YEIOBEKA.

Jlabopamopnusie u npakmuueckue padomul

N3ydeHne KIETOK KOXKHUIIBI YeIIyd JyKa IO JIYIOHM M MHUKPOCKOIOM (Ha
IpUMEpPe CaMOCTOSTEIILHO MTPUTOTOBICHHOTO MUKponpenapara). (Mcmoabn3oBanue
nupoBoro obopyaoBanus nenrpa «Touka pocray).

O3HakoMIIeHHE ¢ IPUHITUTIIAMU CUCTEMATUKH OPTaHU3MOB.

HaGmronenue 3a notpebiieHreM BOJIbI pACTEHUEM.

4. OpraHu3msbl U cpea oOMTaAHMS

[lonsitue o cpexe obOurtanus. BomnHas, Ha3eMHO-BO3IYIIHAs, MOYBEHHAS,
BHYTpUOPraHU3MeHHass cpeabl obutanuda. [IpeacraButrenu cpex oOUTaHUS.
Ocob6enHocTu cpes oouTanus opraau3MoB. [IpucnocoOeHnst opraHu3MOB K cpejie
obutanus. Ce30HHbIC U3MEHEHUS B KU3HU OPTaHU3MOB.

Jlabopamopnsie u npaxmuueckue padomeal.

BoiBienue mnpucnocoOJeHUd OpraHu3MOB K cpele oOuranus (Ha
KOHKPETHBIX NMPUMEPaXx).

IKeKypcuu unu 6udeo3IKCKypcuu.

PacTuTenbHbIN U KUBOTHBIN MUP POAHOTO Kpas (KpaeBeacHHUE).

5. Ilpupoanblie coodecTBa

[TonsTue o mnpupoaHoM cooOmiecTBe. B3auMOCBsS3M OpraHu3MoOB B
mpUPOAHBIX cooOmiecTBax. I[lumeBbie cBs3u B cooOmiecTBax. IlumieBsie 3BEHBS,
uenu u ceru nurtanus. [lpousBoautenu, nOTpeOUTENH W  Ppa3pyLIUTENU
OpraHMYeCKUX BEHIECTB B MPHUPOJHBIX coodOmecTBax. [Ipumepsl MNPUPOTHBIX
co00111ecTB (J1ec, Mpy, 03€pO U APyTrHe MPUPOIHBIE COOOIIECTBA).



HckyccTBeHHBIE COOOIIECTBA, UX OTIIMYUTEIbHBIE PU3HAKH OT MPUPOIHBIX
cooOmiectB. [IpuyuHbl HEYCTOWYMBOCTH MCKYCCTBEHHBIX coo0miecTB. Poib
MCKYCCTBEHHBIX COOOILIECTB B KU3HU YEJIOBEKA.

[Ipuponnsie 30HbI 3eMiu, ux odurarenu. dnopa u hayHa TPUPOTHBIX 30H.
JlanamadTel: TPUPOTHBIE U KYJIBTYPHBIE.

Jlabopamopnsie u npakmuueckue padomeal.

N3yueHue HUCKYCCTBEHHBIX COOOINECTB M UX oOuTateneid (Ha Mpumepe
aKBapuyMa H JIpyTUX UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu unu 6u0eo0IKCKypcuu.

N3yuenue npupoAHbix cooOuiecTB (Ha mpuUMepe Jieca, o3epa, npyaa, Jiyra u
JAPYTUX IPUPOIHBIX COOOIIECTB. ).

N3yuyenue ce30HHBIX SBJIEHUN B )KU3HU NMPUPOJIHBIX COOOIIECTB.

6. 7KuBasi mpupoOaa U YeJIOBEK

N3meHenuss B mpupoje B CBSI3U C pa3BUTHEM CEJIbCKOIO XO34MCTBa,
IIPOM3BOJICTBA U POCTOM YHMCIEHHOCTH HaceseHUs. BiusHue dyenoBeka Ha KUBYIO
npupoay B Xoje uctopuu. ['mobanbHbIE dKOJOTHYECKHe MpoOsieMbl. 3arps3HeHUe
BO3/YIIHON M BOJHOM 000104YeK 3eMiid, MOTEpU MOYB, UX MpeaoTBpaieHue. [lytu
COXpaHEeHUs  OMOJOrMYecKOro  pasHooOpazusi. OxpaHsieMble  TEPPUTOPHUH
(3amoBeAHUKH, 3aKa3HUKH, HAIIMOHAIbHBIC MMAPKU, TAMITHUKU MpUposl). KpacHas
kHura Poccuiickoit @enepanyu. Oco3HaHUE KU3HU KaK BEJIUKOM IIEHHOCTH.

Ilpakmuueckue padomeul.

[IpoBenenne akuuu Mo yoopke mMycopa B OmkaiieM Jiecy, mapke, CKBepe
WIM Ha IPUIIKOJIBHON TEPPUTOPUH.

6 KIIACC

1. PacTuTeIbHBIA OPraHU3M

boranuka — Hayka o pacteHusix. Pazgensl Gotanuku. CBSi3b OOTaHHMKU C
IPYTMMH HayKaM# ¥ TeXHUKOU. OO0IIHe MPU3HAKK PACTCHUIA.

Pa3HooOpasue pacteHuil. YpoBHU OpraHHU3allid PACTUTEIHLHOTO OpPTaHHU3Ma.
Bricimine u Huzmme pacteHus. CopoBbIl€ U CEMEHHBIE PACTEHUSI.

Pacturenpnas knerka. M3ydeHue pacTUTENBHOM KIETKH IO CBETOBBIM
MUKpPOCKOTIOM:  KJIeTOYHas  00oJiouka,  SApo,  IUTomasma  (TJIaCTHbI,
MUTOXOHJIPUH, BAaKyOJIU C KJIETOYHBIM COKOM). PactutenbHble TkaHu. DyHKIUU
PACTUTENBHBIX TKAHEH.

Opransl U cucteMbl OpraHoB pacteHuid. CTpoeHUE OpraHOB PACTUTEIBHOTO
OpraHu3Ma, UX poJib U CBSI3b MEKIY COOOH.

Jlabopamopnuie u npakmuueckue paoomul.

N3ydyeHrne MUKpOCKOITMYECKOr0 CTPOCHUS JINCTA BOJHOT'O PACTEHHUS AIIOAEH.



Nzyuenue CTPOCHHUS PacCTUTENbHBIX TKaHen (ucmosib30BaHUE
mukpornpenapatos). (Mcmosb3oBanue mnudgpoBoro o060pyaoBaHusI IeHTpa
«Touka pocTay).

N3ydeHne BHENIHETO CTPOCHHUS TPaBSIHUCTOTO IIBETKOBOTO pacTeHus (Ha
KUBBIX UM repOapHbIX dK3EMIUISIpax pacTEHU): MacTyIIbsl CyMKa, pelibKa TUKasi,
JIOTUK €KW U APYTrUe pacTeHUSI.

OOGHapykeHre HEeOPraHUUEeCKUX U OPTaHUYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu unu 6u0eo0IKCKypcuu.

O3HakoMJIEHHUE B IPUPO/IE C IIBETKOBBIMU PACTEHUSIMHU.

2. CTpoeHue 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEHHUIH

Crtpoenue cemsiH. COCTaB M CTPOEHHUE CEMSH.

Bunpl kopHeit v TUTTBI KOpHEBBIX cucTeM. Bupousmenenus: kopueid. Kopens —
OpraH TOYBEHHOTO (MHHEpaJIbHOr0) mnuTaHusi. KOpHU U KOpPHEBBIE CHUCTEMBI.
BrenrHee u BHyTpeHHEE CTpoeHHE KOpHS B CBsi3M ¢ ero (pyHkiusmu. KopHeBoit
yexJuk. 30HbI KOpHS. KopHeBwbie Bojocku. Poct kophs. Ilormomenue kopHsIMu
BOJbl U MUHEPAIBHBIX BEIIECTB, HEOOXOAUMBIX PACTCHHIO (KOPHEBOE JaBIICHHE,
ocMmoc). Bunonsmenenre KopHe.

[loGer. Pa3Butue mnoGera u3 mnoukd. CrtpoeHue crebns. Buemnee wu
BHYTPEHHEE CTpPOCHHME JMCTa. BuaonsMeHeHHs MOOEroB: KOPHEBHINE, KIyOEHb,
nykoBuna. Ux ctpoenue, Ouosoruyeckoe M Xo3sAicTBeHHOe 3HadeHue. [lober u
nouku. JlucropacnosnoxkeHue u JucTtoBas mMo3auka. CTpoeHue U (QyHKIMHU JHUCTA.
[Ipocthie W cloxHble JHUCThI. BugousmeHnenus nuctbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOEHHUS JHUCTa B CBSA3M C €ro (PyHKIUSMHU (KOXKHIA M YCTBHHUIIA,
OCHOBHAs TKaHb JUCTA, TPOBOJASIINE My4YKH). JINCT — Oprad BO3AyIIHOTO MUTAHHUS.

Crtpoennie u pazHooOpasue 1BeTkoB. Comusetus. [lmogesl. Tumbl 1I070B.
PacnpocTpanenue miogoB U CEMSH B IPUPOJIE.

Jlabopamophuie u npaxmuyeckue padoomeot.

N3ydeHne cTpoeHHs KOPHEBBIX CHUCTEM (CTEPKHEBOM M MOYKOBAaTOW) Ha
npuMepe repOapHbIX 3K3EMIUISIPOB WM )KUBBIX PACTCHHIA.

N3ydenne mukpornpenapara kiaeTok kopHs. (Mcmoab3oBanue uudpoBoro
odopynoBanus neHrpa «Touka pocrtay).

O3HakoOMJIEHHE C BHEIIIHUM CTPOEHUEM JIMCTHEB U JINCTOPACIIONOKEHHEM (Ha
KOMHATHBIX PACTCHHUSIX).

N3ydeHne CTpoeHHs BEreTaTHMBHBIX M TEHEPATHBHBIX MOYEK (Ha MpuMepe
CUPEHH, TONOJISA U IPYTUX PACTEHUN).

N3ydeHne  MHUKpPOCKONMYECKOTO  CTPOGHMS  JucTa  (Ha  TOTOBBIX
mukpornpenaparax). (Mcmojb3oBaHne nu(pPoBOro o00pyaoBaHHsSI IEHTpa
«Touka pocTay).



PaccmarpuBanne MUKPOCKOIMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
mukponpenapare). (Mcmoab3oBanue uudpoBoro o00pyIoBaHUsS IEHTPa
«Touka pocTay).

HccnenoBanue cTpoeHMs] KOPHEBUILA, KITYOHS, JIYKOBULIBI.

N3ydeHne CTpoeHHUsI [IBETKOB.

O3HakoMJIEHHE C Pa3IMYHBIMUA TUIIAMU COL[BETHM.

N3ydeHue cTpoeHus CeMsH IBYNOJbHBIX PACTCHUN.

N3ydeHue cTpoeHus CEMsAH OJXHOIOIbHBIX PACTCHUM.

3. KusHeaesATeJbHOCTH PACTUTEIBLHOI0 OPraHU3Ma

OO0mMeH BeliecTB y pacTeHuit

Heopranuyeckue (Boma, MUHEpalbHBbIE COJIM) M OpPraHUYECKHE BEIIeCTBa
(Oenku, XKUpbl, yriaeBOIbl, HyKICMHOBbIE KHCIOThI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacteHusi. MuHepanbHOe MUTaHUE pacTeHUU. Y 100OpeHusl.

IInTanue pacreHus.

[lornomieHne KOPHAMH BOJBI W MHUHEPAIbHBIX BEHIECTB, HEOOXOIUMBIX
pacteHuto (kKopHeBoe naBieHue, ocmoc). [louBa, e€ mmomopoaue. 3HaueHHE
00paboTKH TMOYBHl (OKyYMBAaHHE), BHECEHMS] YAOOpPEHHH, MPOpPEKUBAHUS
IPOPOCTKOB, MOJMBA JJIs )KU3HU KYJIbTYPHBIX pacTeHUU. [ MaApOonoHuKa.

dortocunTes. JICT — opraH BO3AYIIHOTO MUTAaHUA. 3HaUYeHUE (POTOCHHTE3A B
IPUPOJIE U B JKU3HU YEIOBEKA.

JAbIxanue pacTeHus.

JIpixaHue KOpHs. PpIXJ€HHWE MOYBBI U YIY4YLIEHUS JIbIXaHUS KOPHEW.
VYcnoBusi, NOpensTCTBYIOIIME [AbIXaHWIO KOpHEW. JIMcT Kak opraH JbIXaHHs
(ycrpuunblid ammapar). Iloctymienue B auct atMocdepHoro Bosayxa. CuibHas
3anbUIEHHOCTh BO3/yXa, KaK MPEMSITCTBUE JJIS JIbIXaHUsA JUCTheB. CTeOenb Kak
opraH JbIXaHus (HaJIW4Yue yCTHHI[ B KOXKHUIIE, YeueBUYeK). OCOOCHHOCTH JIbIXaHUS
pacTeHuid. B3anMocBs3b JbIXaHHS PACTCHUS ¢ OTOCUHTE30M.

TpaHcnopT BeiecTB B paCTeHHH.

CBsi3b KJIETOYHOTO CTpOEHUs cTebns ¢ ero QyHkmusmMu. Poct crTebns B
mHy.  KietouHoe crpoeHue cTe0is  TPaBSIHUCTOIO PpPacTEHUs: KOXKHULA,
NPOBOJAIIME MyYKH, OCHOBHAs TKaHb (mapeHxuma). KnetouHoe ctpoenue credis
JPEBECHOT0 pacTeHus: Kopa (mpoOka, iay0), kKaMOWi, IpeBecHHA W CEpJIICBUHA.
Poct crebns B Tommuuy. IlpoBojsiue TKaHu KOpHS. TpaHCIOPT BOJBI U
MUHEpaJIbHBIX BEIIECTB B PACTEHHM (COCYIbl JPEBECHHBI) — BOCXOJSIIMHA TOK.
Hcnapenue Bobl uepe3 cTebenb U IMCThs (TpaHcnupanus). Perymsuus ucnapeHus
BOJIbI B PACTCHUHU. BlMsiHHE BHEIIHHWX YCJIOBUU Ha UCIAPEHUE BOABI. TpaHCHoOpT
OpPraHUYECKUX BEUIECTB B PACTEHUHU (CUTOBHAHBIC TPYOKH J1yOa) — HUCXOASIIUN
ToK. Ilepepacnpenenenue W 3anacaHWe BEIIECTB B pPAacTeHUM. Breinenenue y
pacrenuid. JIucronan.



PocT u pasBuTHE pacTeHus.

[Ipopactanue cemsiH. YcnoBus mpopactaHus ceMmsH. [loaroroBka ceMsH K
nocesy. Pa3surue npopocTKoOB.

O6pazoBarenbHble TkaHu. KoHyc HapacTaHusi modera, pocT KOHUYMKAa KOPHSI.
Bepxymeunsiii 1 BCTaBOUHbIA pocT. PocT KopHsS U cTeOJis B TOJIIMHY, KaMOUM.
OO6pa3oBaHue rOAUYHBIX KOJEL Yy APEBECHBIX pacTeHuid. BausHue GuroropmoHoB
Ha pocCT pacTeHus. PocToBble ABMXKEHUS pacTeHUil. Pa3BuTre nmobera u3 moykw.

PasmHoxenue pactennii u ero 3HadyeHue. CeMmeHHOe (TF€HEpPaTHUBHOE)
pa3mHOkeHue pacteHuil. [lBetkm u couserus. OmnbuieHue. IlepexpéctHoe
ombUIeHHE (BETpPOM, IKUBOTHBIMHM, BOJIOM) M camoolbuieHue. J[BoiHoe
omonoTBopenue. HacnenoBanue npu3HakoB 000UX PACTEHUIA.

BereratuBHOE€  pasMHOXKEHHE  LBETKOBBIX  PAacTEHHl B  IPUPOJIE.
BereratuBHoe pa3smMHOXKEHUE KyIbTypHbIX pacteHuil. Kiionel. CoxpaHeHue
IPU3HAKOB MATEPUHCKOTO pacTeHHs. XO35MCTBEHHOE 3HAYEHUE BEre€TAaTUBHOIO
Pa3MHOKEHHUS.

Jlabopamopnsie u npaxmuueckue padomal.

HaGmronenue 3a pocToM KOpHSL.

HaGmonenue 3a pocroM nobera.

Ornpenenenue Bo3pacTa IepeBa Mo CHUILY.

BrisiBiieHune nepeiBUKEHUS BOJBI U MUHEPAJIbHBIX BEIIECTB M0 IPEBECHUHE.

HaGmionenne mpoliecca BbIIENEHUS KUCIOpPOAA HA CBETY aKBAPUyMHBIMU
pacTEHUSIMHU.

N3ydenune ponu peIxJIeHUs I AbIXaHWSI KOPHEH.

OBnageHne  npuéMamMu  BEreTaTUBHOTO  Pa3sMHOXKEHUS ~ PacTEHUU
(uepeHKOBaHHE TMOOETOB, YEPEHKOBAHUE JHUCTHEB U JApPYyrue) Ha MpUMEpe
KOMHATHBIX pacTeHUM (TpaJeCKaHIIMs, CEHIONIUs, OCTOHMS, CAHCEBbEpa U JIPyrHe
pacTteHus).

OmnpeneneHue BCXOKECTU CEMSH KYJIbTYPHBIX PACTEHUI U MIOCEB UX B IPYHT.

Habmronenune 3a pocToM M pa3BUTHEM LIBETKOBOI'O PACTEHUS B KOMHATHBIX
ycioBusx (Ha mpumMepe (Hacoiau Wiv MOCEBHOTO TOPOXa).

Omnpenenenne ycaoBUi MPOPaCTaHUS CEMSIH.

7 kiaacce. ZKUBOTHBINA OPraHU3M.

3o00Ji0rusi — Hayka 0 KUBOTHBIX. Pazzensl 300m0ruu. CBsi3b 300JI0THU C
OPYTHMHU HayKaMH U TEXHUKOM.

OO0mme mnpu3HAKKM JKUBOTHBIX. OTIWYMS JKUBOTHBIX OT PACTEHUHU.
Muoroo6pa3zue KuUBOTHOro Mupa. OJHOKJIETOUYHBIE U  MHOTOKIIETOYHBIE

ZKHNBOTHBIC. CDopMa TCJa ) KUBOTHOI'O, CUMMCTpPHU, pasMCPbI TCJIa U APYyIroc.



KuBorHas kierka. OTkpbiTHEe JKUBOTHOM KIeTku (A. JIeBeHTyK).
CrtpoeHue XMBOTHOM KJIETKH: KJIETOYHAs MeMOpaHa, OpraHOu/bl MEepPEIBUKECHMUS,
SApO C  SAPBIIIKOM, LHUTOIJIa3Ma (MUTOXOHIPHUHU, TMHUIIEBAPUTEIbHBIE U
COKpaTUTEIbHbIE BaKyOJIHM, JIM30COMBI, KJIETOUHbIA 1ieHTp). [Iporieccsl,
MPOUCXOJAIMEe B KIeTKe. JleneHue kneTku. TkaHU KUBOTHBIX, UX pa3HOOOpa3ue.
Oprassl 1 CHCTEMBI OPraHOB KUBOTHBIX. OpraHu3M — €INHOE LEJIOE.

JlaGopaTopHble 1 MpaKTUYeCKHe PadOTHI.

UccnenoBanne mojJ MUKPOCKOIIOM TOTOBBIX MHUKPONPENApPATOB KIETOK H
TKaHEeH KUBOTHBIX (HCMOJIb30BaHUe U poBoro obopyroBanus nenrpa «Touka
pocTay).

CrtpoeHue H :KU3HEAEATEILHOCTh OPraHU3MA KMBOTHOTO.

Omopa u JBWKEHHE IKUBOTHBIX. (OCOOEHHOCTH THIPOCTATHUYECKOTO,
HAapy»KHOTO M BHYTPEHHErO CKejleTra Yy JKUBOTHbIX. llepeaBuwxkeHue y
OJIHOKJICTOUHBIX  (aMEOOBHJIHOE, IKI'YTHUKOBOE). MBbIIICUHbIE JABWXKEHUS Y
MHOTOKJICTOUHBIX: MOJIET HACEKOMBIX, NTHII, TJIaBaHWE PbIO, ABMIKEHUE IO CYIIE
MO3BOHOYHBIX JKMBOTHBIX (MOJ3aHUE, Oer, xoapba u aApyroe). PrryakHbie
KOHEYHOCTH.

[lutanue W muIIEBapeHUE Yy >KUBOTHBIX. 3HaueHUE nuTaHus. [lutanue u
NUIIEBApEHUEe Yy MNPOCTEHIUX. BHYTpPUNOJIOCTHOE UM  BHYTPUKJIETOYHOE
NUIeBapEeHUE, 3aMKHYTass M CKBO3Has MHUIIEBApUTEbHAs CUCTEMa Y
0ecro3BOHOYHBIX. [IHMIIeBapUTEIBHBIN TPAKT Y TTO3BOHOYHBIX, MMUICBAPUTEIIHHBIC
xene3pl.  DepmeHThl.  OCOOEHHOCTH  MHINEBAPUTEIBHOM  CHUCTEMBI Y
MPEICTABUTEIIEH OTPSIA0B MIIEKOTIUTAOIIUX.

JlpIxaHue SKMBOTHBIX. 3Ha4YeHHWE JbIXaHus. ['a3000MeH dYepe3 BCIlO
MOBEpPXHOCTh KieTkU. KabepHoe npixaHue. HapyxkHble M BHYTpEHHHE >KaOpBHI.
KoxHoe, TpaxeitHoe, n€rouHoe apIxaHwe y oOwurtatenei cymm. OcoOSHHOCTH
KOJKHOT'O JbIXaHus. Posb BO3AYIIHBIX MENIKOB y NTHIL.

TpaHcopT BEMIECTB y )KUBOTHBIX. POJIb TpaHCHOpTa BEHIECTB B OPraHU3ME
KUBOTHBIX.  3aMKHyTas M  HE3aMKHYyTas  KpPOBEHOCHBIE  CHUCTEMBI Y

0ecno3BoHOYHBIX. Cep/ilie, KpOBEHOCHbIE cocybl. CIMHHON U OPIOLIHON COCY/bI,



KaWUISIPBI, <JIOKHBIE CEplLa» Yy A0XKAEBOro 4depBs. OCOOEHHOCTH CTPOEHHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIIOCKOB M HaceKoMbIX. Kpyru
KpOBOOOpAIlIeHUs] 1 0COOCHHOCTH CTPOCHUS CEpACI] Y MO3BOHOUHBIX, YCIOKHEHHE
CUCTEMBI KpOBOOOpaIICHUS.

Boinenenvne y KUBOTHBIX. 3HAY€HUE BBIJCJCHUS KOHEUHBIX MPOJYKTOB
oOMeHa BemiecTB. COKpaTUTENbHbBIE BaKYOJIH Y MpocTeHInuX. 3BE3q4aThie KIETKH
U KaHaJbIbl y IJIOCKUX YEpBEH, BBIJACIUTEIbHbIE TPYOOUKHM U BOPOHKH Y
KOJIbYaThIX YepBeil. MaJIbMUTUEBBI COCYAbl Y HACEKOMBIX. [10UKku (TYJIOBHUIITHBIE U
Ta30BbI€), MOYETOUYHMKH, MOYEBOM TMY3bIph Yy TIO3BOHOYHBIX >KUBOTHBIX.
Oco0OeHHOCTH BbIJIENICHUS Y MTHIL, CBSI3aHHbIE C TIOJIETOM.

[ToxpoBsl Tena y >KMBOTHBIX. [IOKpOBBI y O€CMO3BOHOUHBIX. Y CIOKHEHHE
CTpOEHUSl KOXXM y M03BOHOUHBbIX. Koka kak opraH BblaeneHus. Poib KoXxu B
teruiootaaude. [IponsBoausie koxu. CpencTBa MACCUBHOM M aKTUBHOM 3alllUTHI Y
KUBOTHBIX.

Koopaunanusa w  perymauuss  KU3HEACATEIbHOCTH Yy  JKUBOTHBIX.
PaznpaxumMocTh 'y  OJHOKJIETOYHBIX KUBOTHBIX. Takcucel ((oToTakcuc,
TpodoTakcuc, XeMOTaKCcuc W Jpyrue Takcuchl). HepBuas perynsauus. HepBnas
cuctema, e€ 3HayeHwe. HepBHas cucrema y O€CHO3BOHOYHBIX: ceTyaTas
(nuddys3nas), crBoyoBas, y3noBag. HepBHas cuctema y TIO3BOHOYHBIX
(TpyOuaTasi): TOJIOBHOM M CIIMHHOW MO3T, HEPBBI. Y CIOKHEHHE TOJIOBHOTO MO3ra
oT pbIO 10 MiekonuTarmuX. [losBieHne OONBIIMX MOJMYIIAPHUMA, KOPBI, 00p0O3a U
m3BWINH. ['ymopanbHass perynanuss. Poiib TOPMOHOB B JKU3HU JKUBOTHBIX.
[TonoBeie ropmonbl. [lomoBoit mumopdusm. Opranbpl 4YyBCTB, MX 3HAUYCHUE.
Peneniropsl. TIpocTteie u crmoxksbie ((paceTouHbie) Tiaza y HaceKoMbix. Opran
3peHHs] U CIyXa y MO3BOHOYHBIX, UX YycloxHeHue. OpraHbl OOOHSIHUS, BKyca U
OCsi3aHMSl y OECIIO3BOHOYHBIX U MO3BOHOYHBIX )KMBOTHBIX. Opran OOKOBOU JTMHHUU
y phIO.

[ToBenenre >KUBOTHBIX. BpokaéHHOe U NPHOOPETEHHOE TMOBEJACHHUE
(uHCTUHKT © HaydeHue). HayueHue: yciaoBHbE peduiekchl, HWMIPUHTHUHT

(3ameuatieHue), MHCAUT (moctukenue). [loBenenue: nuiieBoe, 0OOPOHUTEIBHOE,



TeppUTOpUATIbHOE, OpayHoe, HccieaoBaTeibckoe. CTUMYJIIbI TOBECHUS.

PasmHO)XeHHEe U pa3sBUTHE KUBOTHBIX. BEcnosioe pa3MHOXKEHUE: HEICHUE
KJIETKM OJIHOKJIETOYHOIO OpraHu3Ma Ha JBEe, IIOYKOBaHUE, (PparMeHTaIusl.
[TomoBoe pasmuHoxkenue. IlpeumymiecTBo MoOJIOBOTO pa3mHOXkeHus. [lomoBeie
xenesbl. SAuuyHuku U cemMeHHUKH. [lomoBbie kieTku (rametsl). OMmIOqO0TBOPEHUE.
3urora. IlapreHorene3. 3apoabimieBoe pazputue. CTpoeHUE silla MTHIIBI.
BuytpuytpoOHOEe  pa3BUTHE  MIICKOMHUTAIOMIUX.  3apOABIIIEBbIE  00OJOUYKH.
[TnanenTa (metrckoe MECTO). [TynounsbIit KaHATUK (mymoBuHA).
[TocTomMOpuoHanbHOE pa3BUTHE: MpsMoe, Hempsimoe. Mertamopdo3 (pa3BuUTHE C
IpeBpaIleHUEM ): TIOJTHBIN U HETTOTHBIM.

JlaGopaTopHble M MpaKTH4YeCKHe PadOTHI.

O3HakoOMJIEHHE ¢ OpraHaMUu OMOPHI U JBWKCHHS Y )KUBOTHBIX.

N3ydenne criocoO0B MOTJIONIECHHUS MMUIIH Y )KUBOTHBIX.

N3ydenne cioco00B IbIXaHUS Y )KUBOTHBIX.

O3HaKOMIIEHHE C CUCTEMaMU OPTraHOB TPAHCIIOPTA BEIIECTB Y KUBOTHBIX.

N3yyenue nNokpoBOB Teja y KUBOTHBIX.

N3yuenue opraHoB UyBCTB Y )KUBOTHBIX.

dopMHUpOBaHUE YCIOBHBIX Pe(IICKCOB Y aKBAPUYMHBIX PhIO.

Ctpoenue sifla 1 pa3BUTHE 3apOJIbIIIa MTUILHI (KYPHILHI).

Hcnoan3oBanune nudpoBoro odbopyaoBanus nueHrpa «Touka pocray.
CucremaTnyeckue rpynibl ;)kUBOTHBIX.

OCHOBHbIE KaTErOpHM CUCTEMATHKU >KUBOTHBIX. BuJ Kak OCHOBHas
cucTemMaThdeckasi kareropus >KMBOTHBIX. Kiaccudukanus xuBoTHbIX. CHcTtema
AKUBOTHOTrO Mupa. CucreMaTH4ecKre KaTeropuu AKUBOTHBIX (LIapCTBO, THI, Kjacc,
OTpsiZi, CEMENCTBO, POJ, BHUJ), HUX COINOJYMHEHHE. buHapHas HOMEHKJIATypa.
OTtpakeHue COBPEMEHHBIX 3HAHUUA O MPOUCXOXKIECHUU U POJICTBE KUBOTHBIX B
KJIacCU(UKAIUU KUBOTHBIX.

OnHokJIeTOYHBbIE  KMBOTHble —  mpocteidmume.  CrtpoeHue U
KU3ZHEJICSITEILHOCTh MpocTemux. Mectoooutanue u oopas >xu3Hu. OopazoBaHue

LIMCTHl MPU HEONArONPUSATHBIX YCIOBUAX Cpeabl. MHOrooOpasue HpOoCTEeHIINX.



3HaueHue MPOCTEHIINX B MPUPOAE U KU3HU 4eloBeKka (00pa3oBaHHME OCAIOUYHBIX
nopoJi, Bo30ynutenu 3abosieBaHuii, cumOuoTHYeckue BuUAbl). llyTn 3apakenus
YeJIoBeKa U Mepbl MPO(UIAKTUKU, BBI3BIBAEMbIE OJHOKIETOYHBIMH YKUBOTHBIMU
(MaJIApUNHBIN MI1a3MOIUN).

JlaGopaTopHblie M MpaKTHYeCKUe PadoThI

UccnenoBanue crpoeHus HUHDPY30puUU-Typenbku U HaOIojeHue 3a eé
nepenBwxeHneM. M3yuenue xemotakcuca.

MHuoroo0pa3ue npocTelux (Ha roTOBbIX MpenapaTax).

WzroToBrnenne Mopaenu KIETKH mpocrteimero (améonl, uHYy30pUu-
Typenbku u gpyroe.). Mcmoab3oBanue unugpoBoro o00pyaoBaHWs LEHTpa
«Touka pocray.

MHOroKJ1eTO4YHbIE JKHBOTHBIE. KuiieynomnoocTHbIE. OO0mas
XapaKTepUCTHKA. MecTtoobuTanue. Ocobennoctu CTpOECHUS u
KU3ZHEJEATEIBHOCTH. DKTOJIEpMa U SHTOJIepMa. BHYTPUIIONOCTHOE U KIETOYHOE
nepeBapuBanue nuiu. Perenepanus. Pednekc. becnonoe pasmHoxeHue
(moukoBanue). IlomoBoe pasmHoxkenue. ['epmadpomutusm. PaznenbHomnoONBIE
KHILIEYHOIOJIOCTHBIE. Mmuoroo0pa3zue KHILIEYHOIIOJIOCTHBIX. 3HaueHue
KHILIEYHOMOJIOCTHBIX B MPUPOJIE U KU3HMU 4elloBeKa. KopalioBble MOJMMBI U UX
poJib B prhooOpa3oBaHUMU.

JlaGopaTopHble M MpaKTUYeCKHE PA0OTHI.

HccnenoBanne CTpOEHUS MNPECHOBOJHOW THAPHI U €€ MEpEIBHKECHUS
(LLIKOJIBHBIN aKBaApUYM).

HccnenoBanne mnuTaHus TUAPH NaQHUSMU M TUKIONMaMHu  (IIKOJIbHBIN
aKBapuyM).

N3roroBneHne Moaenu MpeCHOBOIHON THAPHI.

Ilnockue, kpyriablie, Kogb4aTbhle 4epBH. OOmas XapaKTepUCTHUKA.
OCOOEHHOCTH CTPOCHMS U JKM3HEACATENBHOCTH IUIOCKUX, KPYIJIBIX U KOJIbYATHIX
yepBedd. MHoroo0Opasue uepseil. [lapazuTudeckue MIOCKHE U KPYIJIble YEpPBH.
[{ukibl pa3BUTHS MEUYEHOUYHOIO COCAJIBIIMKA, OBIYBEro ILENHS, YEJIOBEYECKOU

ackapunbl. YepBu, HX NOPUCHOCOONEHHUSI K TMapasUTU3My, Bpel, HAHOCHMBIH



YEJIOBEKY, CEIbCKOXO34MCTBEHHBIM pACTEHHUSIM M KUBOTHBIM. Mepbl MO
MNPEIYNPEKICHUIO 3apaXECHUSI MapasUTUUYECKUMU 4YepBiAMU. Posb uyepBell Kak
mo4yBooOpaszoBaTeeil.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI.

UccnenoBanue BHENTHErO0 CTPOEHHUS M0XkAeBOTo d4epBsi. HaGmiomeHue 3a
peaKuueil JOKAEBOr0 YEPBS HA PA3APAKUATEIIH.

UccnenoBanre BHYTPEHHETO CTPOCHUS TOXKJAEBOTO 4YepBsi (Ha TOTOBOM
BJIQXKHOM TIpernapaTe U MUKPOIIpernapare).

N3ydenne npucnocoOiaeHui mapa3suTHUYECKUX 4YepBed K mapasutusMy (Ha
TOTOBBIX BJIAXHBIX M MUKpomnpemnaparax). Mcenoan3oBanue umngpoBoro
o0opynoBanus neHrpa «Touka pocrTay.

Unenucronorue. OOmas xapakrepuctuka. Cpeawl ku3HU. BHemHee u
BHYTPEHHEE CTPOCHHE  WICHHCTOHOTMX. MHoOroo0pasue  WICHHUCTOHOTHUX.
IIpencraBurenu Kiaccos.

Pakoo6pa3nbie. OcOOEHHOCTH CTPOCHUS U KU3HEIEITETbHOCTH.

3HaueHre pakooOpa3HbIX B MPUPOJIC U KUZHU YEITOBEKA.

[TaykooOpa3ubie. OCOOEHHOCTH CTPOEHHUS M >KM3HEACSATENHHOCTH B CBSI3U C
KU3HBIO Ha cymie. Kienu — BpeAuTenu KyJIbTYPHBIX PacTeHU U MEPBI OOPBOBI C
Humu. [lapasutnueckue Kiemu — BO30yAUTEIM U TIEPEHOCYUMKH OMACHBIX
Oose3Hel. Mephl 3aluThl OT Kiietei. Poib kiierieit B mouBooOpa3oBaHU.

Hacexombie. OcOOEHHOCTH CTPOCHUSI U KU3HEAEATEIbHOCTU. PasMHOKeHnE
HAaCeKOMBIX M  Tullbl  pa3BuTusa. OTpsael  HacekombiX:  [IpsiMOKphbLIbIE,
PaBHOKpBUIBIE, ITomyKEeCTKOKpPBLIBIE, YemyekpoLisble, KecTkokpsauible,
Ilepenonuarokpeuibie, JIBykpbuipie W apyrue. HacexkoMble — IEpEHOCUUKH
BO30OyAMTENEH ¥ Tapa3uThl YeIOBEKa W JIOMAlTHUX >KUBOTHBIX. Hacekompbie-
BPEIMTENMN Caja, Oropoja, mnois, jgeca. HacekoMmble, CHMXKAIOUIME YUCICHHOCTH
BpenuTenen pacteHui. lloBeneHMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
COKpAlIECHUIO YHCICEHHOCTH HACEKOMbIX-BpeIuTeNeld. 3HAaueHWEe HACEKOMBIX B
MPUPOJE Y KU3HU YEIIOBEKA.

JlaGopaTopHble 1 MpaKTHYeCKUe PadOTHI.



HccnenoBanue BHEIIHETO CTPOCHHUS HACEKOMOTO (Ha MpUMEpe MailCKoro
KYyKa UK JPYTUX KPYIHBIX HACEKOMBIX-BpEIUTENEH ).

O3HakoOMJIEHHUE C Pa3IMYHBIMU TUIIAMU Pa3BUTUS HACEKOMBIX (Ha MpUMEpE
KOJIJICKITUH).

Mosrocku.  OOmasi  xapakTepuctuka. MecTooOUTaHHE  MOJUTIOCKOB.
CtpoeHre W TMpoLECcChl >KU3HEAESITENbHOCTH, XapaKTepHbIE sl OpIOXOHOTHUX,
JIBYCTBOPYATBIX, TOJIOBOHOTMX  MOJUIIOCKOB. UepThl  mpuUCTIOCOOTIECHHOCTH
MOJUTIOCKOB K cpene ooOutanus. PazMHokeHHe MOJUIIOCKOB. MHoroo0Opasue
MOJUTFOCKOB. 3Hau€HHUE MOJITIOCKOB B MPUPOJE U KU3HU YEIIOBEKA.

JlaGopaTopHble 1 MpaKTHYeCKHE PAdOTHI.

HccnenoBanne BHENTHETO CTPOCHHS PAKOBHH MPECHOBOJHBIX U MOPCKHUX
MOJUTIOCKOB (PaKOBUHBI 0€33y0KH, TIEPIOBUIIBI, MPYAOBUKA, KATYIIIKU U APYTHUe).

XopaoBbie. OO1Ias XapaKTepUCTUKA. 3apOBIINICBOEC Pa3BUTUE XOPIOBBIX.
Cuctematnueckue Tpynmnbel xopAoBeiX. [loaTunm becuepenHbie (JIaHIETHHK).
ITonTun Yepennsie, unu [103BOHOYHEIE.

PpiObI. OOmiasi xapaktepuctuka. MecTooOMTaHUE M BHEIIHEE CTPOEHUE
pp10. OCOOEHHOCTH BHYTPEHHEIO CTPOCHHUS W MPOIECCOB KUZHEAEATEIHLHOCTH.
[Ipucnioco6neHHOCTh phIO K ycnoBusM oOutanus. OTIUYus XPSAMIEBBIX PHIO OT
KOCTHBIX pbIO. Pa3MHOXeHWE, pa3BUTHE U MUTpaluus pei0 B MPHUPOJE.
Mmuoroo0pa3ue pbib, OCHOBHBIE CHCTEMAaTHUYECKHE TPYyNIMbl pri0. 3HaUeHHE phIO B
IPUPO/JIE 1 KU3HHU YEJIOBEKA. X03sIMCTBEHHOE 3HAaUCHUE PhIO.

JlabopaTopHble U MpaKkTHYecKHe PadoThl.

HccnenoBanne BHEIIHETO CTPOSHUS U OCOOCHHOCTEH TMEpeNBHKEHUS PHIOBI
(Ha mpuMepe KUBOU PHIOBI B OaHKE C BOJOK).

HccnenoBanne BHYTPEHHETO CTPOCHUS phIOBI (Ha mpuUMepe TOTOBOTO
BJIAKHOTO Tpernapara).

3emHoBOaAHBIe. OOmIas xapakTepucTHKa. MecToOOUTaHWE 3E€MHOBOJIHBIX.
OcobeHHocTn BHEIIIHETO 151 BHYTPEHHETO CTpPOEHUH, MIPOLECCOB
KUZHENCATEIbHOCTH, CBSI3aHHBIX C  BBIXOJOM 3€MHOBOJHBIX Ha  CYIIY.

HpI/ICHOCOGJ'ICHHOCTB 3CMHOBOJIHBIX K KM3HHU B BOAC W HA CYIIC. Pa3zmHoxeHue n



pa3BUTHE 3€MHOBOJIHBIX. MHOroo0Opasue 3eMHOBOJHBIX M UX OXpaHa. 3HAYCHUE
36MHOBO/IHBIX B IPUPOJIE U KU3HU YEITOBEKA.

IIpecmbikarommecs. O6mmas XapaKTEpPUCTHUKA. Mectoobutanue
npecMbIkatonuxcsi.  OCOOGHHOCTH  BHEHIHET0 W BHYTPEHHErO0  CTPOCHHS
npecMbikatonuxcsi.  [Ipomeccel  xuszHeAesTenbHOCTU.  [Ipucrnoco6ieHHOCTD
MPECMBIKAIOIIMXCA K KW3HA Ha cyme. Pa3MHOXEHHE U pa3BUTHUE
npecMbIkaronuxcs. Perenepanus. MHoroo0Opa3ue MNpPEeCMBIKAIOMIUXCA U UX
oXpaHa. 3HaYEHHUE MPECMBIKAIOIINXCS B MPUPOJIEC U KU3HU YEITOBEKA.

HTunel. O0mas xapaktepuctuka. OCOOEHHOCTH BHEITHETO0 CTPOCHUS MTHII.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U TMPOIECCOB KU3HEACATCIBHOCTH MTHII.
[Tpucnoco6nenus ntun k nonéry. [loBenenune. PazMHOXKEHHE W pa3BUTHE MTHII.
3a6ora o motoMcTBe. Ce30HHBIC SIBIICHHS B JKW3HU NTHUIl. MUrpamuud OTHI, UX
uzydeHue. MHorooOpa3ue NTUI. DKOJOTUYECKHE TPYyNIbl NTHUIl (IO BBHIOOPY
YUUTENSl HAa TPUMEpPE TPEX DKOJIOTMUECKUX TPYII C y4ETOM PacCpOCTPaHEHUS
nTull B pervone). [Ipucnoco6ieHHOCTh NMTUIl K Pa3IMYHbIM YCIOBHSIM CpPEJBbI.
3HaueHUE NTULl B IPUPOJIE U )KU3HU YETIOBEKa.

JlaGopaTopHble M MPpaKTHYeCKHE PA0OTHI.

HccnenoBanre BHENIHErO0 CTPOEHUSI M IEPbEBOrO MOKpoBa NTUL (HA
npuMepe yydena MTUll U Habopa MepheB: KOHTYPHBIX, ITyXOBBIX U MyXa).

UcciaenoBanme 0COOEHHOCTEN CKEJIETA IITULIBI.

MulekonuTalouiue. O6mas XapaKkTepUCTHUKA. Cpenpl KU3HU
MIeKonuTaromux. OCOOEHHOCTH BHEIIHETO CTPOEHHUS, CKEJeTa U MYCKYJIaTyphl,
BHYTPEHHEr0 CTpOeHMs. [Ipomecchl KU3HEAEATENbHOCTU. Y CJI0KHEHUE HEPBHOU
cuctembl. [loBenenune miekonuratomux. PasmMHokeHHe u pasBuTue. 3abora o
ITOTOMCTBE.

[lepBo3Bepu. OnHompoxoanwie (siueknaayumue) u Cymuarble (HU3LIUE
3Bepu). IlnaneHTapHbie MiekomuTarone. MHorooopasue MIEKOMUTAOMUX (10
BBEIOOPY YUUTENS U3YJarOTCs 6 OTPSAA0B MICKOTHUTAIONINX HA TIPUMEPE IBYX BUIOB
u3 Kaxaoro orpsiaa). Hacekomosinubie u Pykokpsuibie. ['pbi3yHbl, 3aiiiieo0pasHele.

Xuinelie. Jlactonorue n Kuroobpasusie. [lapHokonbiTHhIe 1 HenmapHOKOIBITHEIE.



[TpumaTtel. CemeiicTBa oTpsifa XUIIHbIE: COOAUbH, KOILIAYbH, KYHbU, MEJABEXKbH.

3HaYeHWEe  MJICKONHTAKOIMX B  TOPUPOAE M JKU3HM  YEJIOBEKA.
Minekonuraronue — NEePeHOCUUKU BO30YIHTENIeH OmacHbIX 3a0osieBaHUNA. Mepbl
00pbOBI ¢ TpbI3yHaMU. MHOro0oOpa3ue MIEKOMUTAIOIIUX POJHOTO Kpas.

JlaGopaTopHble 1 MpaKTHYeCKHe PadOThI.

HccnenoBanrie 0cOOEHHOCTEN CKeNleTa MIEKOTUTAIOIIUX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CHCTEMBbI MIICKOTTUTAIOIIHX.

Pa3BurtuHe :KMBOTHOIr0 MHpa Ha 3em.ie.

OBOJIIOIIMOHHOE Pa3BUTHE >KUBOTHOTO MHUpa Ha 3emie. YCI0KHEHUE
KUBOTHBIX B IpOLECCE 3BOMIOUMU. J0Ka3aTenbCTBa 3BOJIOLHUOHHOIO Pa3BUTHS
KUBOTHOTO Mupa. Ilaneonrtonorus. FckomaeMble OCTAaTKM KUBOTHBIX, HX
u3yueHue. MeToJbl M3yYeHHMs] MCKONAaeMbIX OCTaTKOB. PecTtaBpaius JIpeBHUX
KUBOTHBIX. «’KMBBIE HCKOMAEMBIE)» KUBOTHOTO MUpA.

KuzHb XMBOTHBIX B BOJie. OHOKJIETOYHBIE >KMBOTHBIC. [IpoucxoxaeHue
MHOTOKJIETOUHBIX KHBOTHBIX. OCHOBHBIE 3Tallbl 3BOJIONUU OECIIO3BOHOYHBIX.
OCHOBHBIE 3Tallbl HBOJIIOLNH IO3BOHOYHBIX )KUBOTHBIX. BbIMeEpIINE )KUBOTHBIE.

JlaGopaTopHble M MPpaKTHYeCKHE PA0OTHI.

HccnenoBaHne NCKOMaEMbIX OCTATKOB BRIMEPIINX KUBOTHBIX.

7KuBOTHBIE B IPUPOJHBIX COO0IIECTBAX.

XuBoTHbIie U cpena oOutanusa. BrnusiHue cBeta, TeMiepaTypbl U BIQXKHOCTU
Ha >KUBOTHBIX. [IprCroCcO0IeHHOCTD JKUBOTHBIX K YCIOBHSIM CPEIbl OOUTAHUS.

[Tonynsiuuu >KMBOTHBIX, MX XapaKTepUCTHUKU. OAUHOYHBIA W TPYHIOBOI
o0pa3 xu3Hu. B3auMoCBs31 KUBOTHBIX MEXKy COOOM U ¢ IPYTUMH OpraHU3MaMH.
[TumeBbie CBSA3M B MPUPOAHOM coodiecTBe. [IuimieBsie ypOBHH, SKOJIOTHYECKAS
nupamMujia. JKOCUCTEMA.

KuBoTHbld MUp NOpUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeneneHus )KUBOTHBIX Ha rutaHeTe. PayHa.

KuBOoTHBIC U YeJI0BEK.

BospgeiicTBue 4enmoBeka Ha JKMUBOTHBIX B IPUPOJAE: NPSAMOE MU KOCBEHHOE.

[TpompiciioBbI€ KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeneHue mpombicia KUBOTHBIX



Ha OCHOBE HAy4YHOI'0 MOJAX0Ja. 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

OnomaniHuBaHue XUBOTHBIX. CeNeKius, MOpOAbl, UCKYCCTBEHHBIM OTOOD,
JVKUE TPEAKH JOMAIIHUX XUBOTHBIX. 3HAUYECHHE JOMAIIHUX XUBOTHBIX B KU3HU
yenoBeka. JKUBOTHBIE CEIIbCKOXO3SUCTBEHHBIX yroauid. Metoasl OOphOBI €
KUBOTHBIMU-BPEAUTEISIMHU.

l'opong kak oco0as HCKyCCTBEHHasi cpeja, CO3/laHHas YEJIIOBEKOM.
CUHaHTpPOIHBIC BUJbBI XKUBOTHBIX. YCJIOBUA UX oOutaHusi. becro3BoHOUHbBIE U
MO3BOHOYHBIE JKMUBOTHBIE TOpOAa. AjanTtainys >KUBOTHBIX K HOBBIM YCIIOBUSIM.
PexpeanimonHblii mpecc Ha JKUBOTHBIX JUKUX BHUJOB B YCIOBHSX TOpPOJA.
besnangzopubie  goMamHue — KUBOTHBIE.  [lutomHuku.  BocctaHoBiieHue
YUCJICHHOCTH PEJKUX BHUIOB JKHMBOTHBIX: 0CO00 OXpaHsSe€Mble MPUPOIHBIC
tepputopuu (OOIIT). Kpacnas kaura Poccuu. Mepbl COXpaHEHHS KUBOTHOTO
Mupa.

Conep:xxanne o0yuenusi B 8 Kkiacce.

Yes0BeK — OMOCOIHAILHBIN BU/L.

Hayku o denoBeke (aHatomusi, (U3UOJOTHS, MCUXOJOTHS, AaHTPOIOJIOTHUS,
TUTHUEHA, CaHWUTApUs, OHKOJOTWsd 4YeJIoBeKa). MeToapl Uu3yyeHus OpraHus3ma
YeJoBeKa. 3HAUEHUE 3HAHMM O YEJOBEKE JUIsi CaMOMO3HAHUS U COXPAHECHUS
310poBbsi. OCOOEHHOCTH YeIOBEeKa Kak OMOCOIMATBHOTO CYIIECTRA.

MecTo 4elloBEKa B CHCTEME OPraHMYECKOro mupa. UenoBeK Kak 4YacTb
npupoabl. CHUCTEMATHYECKOE TOJIOKEHUE COBPEMEHHOro uenoBeka. (CXOICTBO
YyesoBeKa ¢ MieKkonurammuMu. OTIndre 4eloBeKa oT NpuMaroB. JlokazarenbcTBa
KUBOTHOI'O MPOUCXOXKACHUS yenoBeka. UenoBek pa3yMHbIA. AHTPOIIOI€HE3, €ro
sTambl. buonormdeckue © conuanbHble (HAKTOPHI CTAHOBICHHUS YEJIOBEKA.
UenoBeyeckue pacel.

CTpykTypa opranusma 4ejoBeka.

CtpoeHre 1 XUMUYECKHI cOCTaB KIeTKH. OOMEH BEIIECTB U MPEBPAIlICHUE
SHEpPruM B KieTke. MHOrooOpasue KJIeTok, ux jeneHue. HyKiIenHOBbIE KHCIIOTHI.
I'enbl. XpoMocombl. XpOMOCOMHBIM Habop. Mwurto3, Mmeio3. CoMarudeckue u

noJjioBble KJIETKU. CTBOJOBBIC KJIETKH. THUIBI TKaHEH OpraHu3Ma YeJoBeKa:



SIUTEINAIBHBIE, COCINHNATEIBHBIC, MBIIICUHbIE, HEpBHAs. CBONCTBA TKAaHEH, MX
¢yakuuu. Opranbl W cucTeMbl opraHoB. OpraHu3m Kak €AMHOE LEJIoe.
B3anMoCBs3b OpPraHOB U CHCTEM KaK OCHOBA FOMEOCTA3a.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI.

N3yuenue  MHMKPOCKONMYECKOrO  CTPOECHHUS TKaHed (Ha  TOTOBBIX
MUKpOINpEnapaTax).

Pacrno3HaBanue OpraHoB M CHUCTEM OpraHoB 4elioBeka (Mo Tabiuiam).
HUcnoan3oBanne nudppoBoro odopyaoBanus nueHrpa «Touka pocray.

HeiiporymopajibHasi peryasinus.

Hepsnas cucrema yenoseka, €€ opraHusanus U 3HaueHue. HelipoHsl, HEPBBI,
HepBHBIE y37bl. Peduiekc. Pednexkropnas nyra.

Peuenropsl. JIByxHeilpoHHbIE U TpEXHEHPOHHBbIE pEeQICKTOPHBIE IYTH.
CnuHHOM MO3T, ero cTpoeHue U QyHkiuu. Peduexcel cnuaHoro mosra. ['onoBHOM
MO3r, ero crpoeHue M ¢GyHkiuu. bonbmine nomymapus. Pedrexcbl roioBHOro
mo3ra. besyciioBHble (BpOXKIAEHHBIE) U YCIOBHBIE (MPUOOpPETEHHBIE) pedIIEKCHI.
Comarnueckas HepBHasl cucreMma. BereratuBHas (aBTOHOMHAs) HEpBHAsl CHCTEMA.
Hepsnas cucrema kak eauHoe nenoe. Hapyienus B pabote HEpBHOM CHCTEMBI.

I'ymopaneHas perynsmuss (yHKIUNA. OHAOKpHHHAs cuctema. JKenesbl
BHYTpPEHHEN cekpenuu. JKene3pl CMEIMIaHHOM CEKpeuuu. ['OpMOHBI, UX POJIb B
perymsiiuu  GU3HOJIOTHYECKUX (YHKIMA OpraHu3Ma, pocTa U  Pa3BUTHSL
Hapymenue B pabore 3HIOKpUHHBIX Kené3. OcoOEHHOCTH pedIeKTOpHON W
TYMOPAJIBHOM perynsanuu GyHKIIUNA OpraHu3Ma.

JlabopaTopHble U NpaKkTHYecKHe padoThI.

N3ydeHne rodoBHOTO MO3ra 4ejaoBeKa (1o MyJsiKaM).

N3ydeHnne nuzMeHeHus pa3mMepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

Onopa u ABMKEHHE.

3HaueHuEe ONOPHO-ABUraTeNbHOrO ammaparta. CKelleT 4esloBEKa, CTPOEHHUE
ero otaenoB U pyHkuuu. Koctu, nX XuMHUYECKU cocTaB, CTpoeHue. TUIBI KOCTEil.
Poct koctert B qimuny u TonmuHy. CoenuHenune kocteil. Ckener rojoBsl. Ckener

TynoBuia. CKeleT KOHEYHOCTeW U UX mosicoB. OCOOEHHOCTH CKejeTa 4YesIOBEeKa,



CBSI3aHHBIE C MPAMOXOXKJICHUEM U TPYJIOBOU JEATEIBHOCTBIO.

Mpimeynas cuctema. CtpoeHue u (DYHKIMU CKEJETHBIX Mol Padota
MBIIII[; CTaTUYeCKass M JUHAMHYECKas, MBIIIILI CrudaTead © pasrudarenu.
Yromnenne wMbimd. ['mnoguHamus. Ponp  OBUTaTenbHOM  AaKTUBHOCTH B
COXpPAaHEHUH 3]I0POBHSI.

Hapymenuss onopHo-aBArarenbHOM cUCTEMBbl. BoO3pacTHble M3MEHEHUS B
ctpoeHun kocteil. Hapymenue ocanku. IlpenynpexiaeHne HUCKpPUBICHUS
MO3BOHOYHHUKA W pa3BuTHUs miiockoctonus. [Ipodunaktuka tpaBmatusma. IlepBas
MOMOIIb MPU TPaBMAaX OMOPHO-JBUTATEIBLHOTO ammapara.

JlaGopaTopHble 1 MpaKTHYeCKHE PAdOTHI.

HccnenoBanmue cBOMCTB KOCTH.

N3ydenue ctpoeHust KocTen (Ha Mysixkax).

N3ydenue cTpoeHus MO3BOHKOB (Ha MYJISIkKaX).

Omnpenenenne ruOKOCTH MO3BOHOYHHMKA.

N3mepenune Macchl U pocTa CBOEro0 OpraHu3Ma.

N3ydeHne BIUSHUS CTATUYECKOW U TMHAMUYECKOW HAarpy3KH Ha YyTOMIICHHE
MBIIIIII.

BrlsiBeHUE HApyIIEHUS] OCAHKH.

Ornpenenenue Npu3HaKkoB IIOCKOCTOIIHS.

Oka3zaHue NepBOil HOMOILHU MPU MOBPEKACHUH CKEJIETa U MBIIILI.

BHyTpeHHsIA cpexa opranusma.

Buytpennsiss cpena u e€ ¢dyHkuun. DOpMEHHBIE JIIEMEHTHI KPOBH:
SPUTPOLUTHI, JIEUKOIUTH U TpoMOOUUTH. ManokpoBue, ero npuunHsl. KpacHblit
KOCTHBIM MO3T, €ro poJib B opranu3Me. [lna3sma kpoBu. [10CTOSHCTBO BHYTpEHHEM
cpeasl (romeoctas). CBEprTbiBaHMEe KpoBH. ['pynmbel KpoBu. Pesyc-daktop.
IlepenuBanne kpoBu. JJOHOPCTBO.

Nvmmynurer u  ero Buapl. Daktoppl, BIHSOIIME HA UMMYHHUTET
(mprobpeTéHHble UMMYHOJE(MUIMTHI): PaJAUANMOHHOE OOJTydeHUEe, XUMHUYECKOEe
OTpaBJICHUE, TOJI0OJaHUE, BOCHAJIeHHe, BUPYCHbIe 3a0oneBanusi, BUY-undekiusi.

BunoukoBas KEJIIC3a, J'II/IM(I)aTI/I‘{eCKI/IC Y3JbI. BaKHI/IHBI " JecucOHbBIC CBIBOPOTKH.



3nauenue padot JI. [Tacrepa u .. MeunukoBa no U3y4eHUI0 HIMMYHHUTETA.

JlabopaTopHble U NpaKTHYeCKHe PadoThl.

N3ydeHne MHKpPOCKOIMYECKOTO CTPOCHUS KPOBH 4YEIOBEKA M JIATYIIKH
(cpaBHEeHHME) Ha TOTOBBIX MuUKporpenaparax. Menonab3oBanune ungpoBoro
o0opynoBanus nenrpa «Touka pocTa».

KposooOpamennue.

Opranbl  kpoBooOpamienus. CtpoeHne u pabota cepiaua. ABTOMATHU3M
cepaua. CepaeyHblil LUK, €ro JUIMTEIBHOCTb. DbBOJIBIION W Malblii Kpyru
KpoBooOpamenus. JIBwkenue kpoBu 1o cocyaam. Ilynec. Jlumdaruueckas
cuctema, JUMGOOTTOK. Perynsiuus nesTeqbHOCTH cepiala M cocyaoB. [uruena
cepleyHo-cocynuctoil  cuctembl.  llpodunaktuka — cepaeuyHO-COCYAMCTBIX
3a0oneBanuii. [lepBas moMoIus mpu KPOBOTEUEHUSX.

JlaGopaTopHble 1 MPpaKTUYeCKHE PA0OTHI.

N3mepenue KpoBSIHOTO JaBJIEHUS.

OmnpeneneHue myiabca M YHCIA CEPAECUYHBIX COKPALIEHUHA B MOKOE M IOCIE
J03UPOBAHHBIX (PU3NUYECKUX HArPYy30K Yy YEJIOBEKa.

IlepBast momMoIb TPU KPOBOTEUEHUSX.

JIbixanue.

Hpixanue u ero 3HadyeHue. Opranbl JpixaHus. JI€rkue. B3aumocBsisb
CTpOeHHs M (PYHKUMHA OpraHoB JbIXxaHus. ['a3000MeH B JIErKUX U TKaHAX.
Xu3zHeHHass €MKOCTb JETKMX. MexaHu3MBbl JIbIXaHHs. JIpIXaTENbHBIC ABUKCHUS.
Perynsanus nprxanus.

Nudexnronnsie 0o01e3HU, MEepeaarouecs yepe3 BO3ayX, MPEayIpeKIcHIe
BO3MIYIIHO-KanenbHbIX  uH(peknuii. Bpen Tabakokypenus, ymnorpebiieHUs
HAapKOTHMYECKUX M ICUXOTPONHBIX BemecTB. Peanmmanmsa. OxpaHa BO3AYLIHOM
cpenbl. Oka3aHue NepBoOi NOMOIIY IPH MOPAKEHUH OPTaHOB JIbIXaHUS.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI.

N3mepenne 00XBaTa rpyIHOM KIETKH B COCTOSIHMM BJIOXa U BBIOXA.

OnpeneneHue 4YacToThl JbIXaHWd. BiusHue pa3nuuHbiXx (AKTOpPOB Ha

YaCTOTY AbIXaHHU:I.



IIuTanue U NMIIEBApeHHE.

[IuTaTenpHbIC BElIECTBA M MUIIEBbIC MPOAYKTHI. [IuTaHue u ero 3HadyeHUeE.
[MumeBapenue. Opranbl nuiIeBapeHus, ux crpoeHue u GyHkuuu. OepMeHTbI, UX
poJib B nuieBapeHuu. [lumieBapeHrue B poTOBOM MOJ0CTH. 3yObl U YXO/ 3a HUMHU.
[IumeBapenne B XenyAke, B TOHKOM KU B TOJCTOM KullleyHHKe. BcacbiBanue
MATATENbHBIX BelecTB. BcackiBanue Bojbl. [IuieBapuTenbHbie )Kene3bl: IEYEHb U
NOKETY0UHAS KeJe3a, UX POJib B MUIIICBAPECHUHU.

MukpoOruoM 4YeoBeKa — COBOKYIMHOCTb MHMKPOOPTaHU3MOB, HACEISIONIUX
OpraHu3M uesioBeka. Perynsuus numieBapeHus. MeToabl H3y4YE€HUsI OpPraHoB
numieBapenus. Padotsr W.I1. TTaBnosa.

l'uruena nutanudg. [IpenynpexieHue TIUCTHBIX U KETYIOYHO-KUILIEUHBIX
3a00JI€BaHMi, THUINEBBIX OTpaBlieHW. BrusHue KypeHHs © ajJKorojisa Ha
MUILEBapEHUE.

JlaGopaTopHbie U IPAKTUYECKUE PAOOTHI.

Uccnenosanue nerictBrus PEepMEHTOB CIIOHBI HA Kpaxmal.

HaGmronenue nelicTBUs KeMyI0YHOTO COKA Ha OEIKH.

OO0MeH BelecTB U NMpeBpallieHHe JHEPTrUm.

OOmeH BemiecTB M MpEBpallleHue OHHEPrUd B OpraHu3Me YeJOBeKa.
[Inactuueckuit u sHepreTrueckuii oOMeH. OOMEH BOJBI U MHHEPAJIbHBIX COJICH.
OOMeH 0enKoB, yrieBOJIOB U KUPOB B opraHu3Me. Perynsmus oOMeHa BelecTB
peBpaIICHUsI SHEPTUU.

Butamunbl 1 ux pons 1 opranusMma. llocTyrmieHue BUTaMUHOB C MHILEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bl. COXpaHEHHE
BUTaMHUHOB B ITUIIIE.

Hopwmbl u pexkxum nutanusi. PanmonanbHoe nutanue — (pakTop yKperieHus
3n10poBbsi. Hapynienue oOMeHa BelecTs.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI.

HccnenoBanne coctaBa NpOAyKTOB M TAHHUS.

CocTaBneHre MEHIO B 3aBUCUMOCTH OT KQJIOPUIMHOCTH MUIIIH.

Crioco0mb1 COXpaHCHHA BUTAMHWHOB B ITMIICBLIX ITPOJAYKTAax.



Koxka.

Crpoenne u ¢ynkinuun koxu. Koxa u e€ mnpousBonsbie. Koxa wu
TepMoperyisaius. BiausHue Ha KoKy PakTOpOB OKpYKarouen Cpeibl.

3akanuBanue M ero poib. CrnocoObl 3akanuBaHus opraHuszMa. ['uruena
KOXKU, TUTUCHHYECKHE TpeOOBaHUS K OJIeK]e U 00yBU. 3a00JIeBaHUSA KOXKU M UX
npeaynpexaenus. [IpopunakTrka u neppasi MOMOIIb MPU TETUIOBOM U COJTHEYHOM
ylapax, 0)korax 1 0OMOpOXKEHUSX.

JlaGopaTopHble 1 MpaKTUYeCKHe PadOTHI.

UccnenoBanue ¢ MOMOIIBIO JIYITBI THUIBHOM U JIAJIOHHOW CTOPOHBI KUCTH.

OrnpeneneHue KUPHOCTH PA3TMIHBIX YIACTKOB KOXKH JIHUIIA.

Onucanue mMep MO yXOIy 3a KOXKEH JMIa U BOJIOCAMU B 3aBUCUMOCTU OT
THUTIA KOXHU.

Ornrcanre OCHOBHBIX TMTUEHUYECKUX TPeOOBaHUH K 07Xk Ie 1 OOYBH.

Bbigeaenue.

3HaueHue BbiaeneHuss. Opranbl BbleneHUs. Opranbl MOYEBBIAEIUTENBHOM
CUCTEMBI, UX CTpoeHHe M (QyHKIHH. MUKPOCKONUYECKOE CTPOCHHE IMOYKH.
Hedpon. O6pazoBanue mouu. Perynauus MoueoOpa3zoBaHusi © MOYEHUCITYCKaHUSI.
3a0osieBaHusl OPraHOB MOYEBBIICIUTEILHON CUCTEMBI, UX MPEAYTIPEKICHHE.

JlaGopaTopHble M MPpaKTUYeCKHE PA0OTHI.

OrnpenenieHue MECTOMOJIOKEHUS MOYEK (Ha MYJISIKE).

Onucanne Mep TpoPUITaKTUKU O0JIe3HEN TTOYCK.

Pa3mHoOxkeHMe U pa3BUTHE.

Opransl penponykuuu, crpoerne u Gyukmun. [lonossie xenes3sl. [lomoBbie
kietkn.  OmnomorBopeHue.  BHyTpuyTpoOHOe — pasButhe. BnusHue  Ha
AMOpHOHATBHOE pa3BUTHE (PaKTOPOB OKpyxatomieit cpeapl. Poasl. Jlakramms. Poct
u paszsutue pebOEnka. IlonoBoe co3peBanne. HacienoBanue NPU3HAKOB Y
yenoBeka. HacnencrtBennble 00Jie3HU, WX TPUYUHBI U Tpeaynpexaeaue. Habop
XpOMOCOM, TOJIOBBIE XPOMOCOMBI, T€Hbl. POJIb TE€HETUYECKUX 3HAHUU s
IJIaHUpoBaHUsT ceMmbu. HMHbekuuu, nepeparomydecs: TMOJOBBIM IMYTEM, HUX

npoUIaKTHKA.



JlabopaTopHble U NpaKTHYeCKHe PadoThI.

Onucanue OCHOBHBIX Mep MO NPO(PHIAKTHKE HH(PEKIMOHHBIX BHPYCHBIX
3aboneBanmii: CIIM/] u renaTur.

OpraHbl 4YyBCTB U CEHCOPHbIE CUCTEMBI.

Opransl 4yBCTB U UX 3HaueHUE. AHanu3zatopbl. CeHcopHble cucteMsl. ['ma3
n 3penuwe. Omnrtuyeckas cucrema riasza. (Ceryarka. 3pUTENbHBIE PELENTOPBI.
3putenbHoe BocnpusaThe. HapyiieHnus 3peHus U uX OpuduHbl. [ uruexna 3pexus.

V¥xo u cayx. CtpoeHue u (QyHKIMH OpraHa ciayxa. MexaHusMm padboOThl
ciayxoBoro anammszatropa. CiyxoBoe Bocmpusitue. Hapymenuss ciayxa u X
npuyuHbl. ['uruena ciyxa.

Oprasbl paBHOBECHSI, MBIIIIEYHOTO YYyBCTBa, OCS3aHUS, OOOHSHHUS M BKYyca.
B3anmopelicTBuE CEHCOPHBIX CUCTEM OpraHU3Ma.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI

Ornpenenenue oCTpOThI 3pEHUS Y YEITOBEKA.

N3yuenue ctpoeHus: oprana 3peHusi (Ha MyJisbKe U BJIQXKHOM Ipenapare).

N3yueHne cTpoeHus oprasa ciyxa (Ha MyJsike).

IloBeneHue U NCUXUKA.

[lcuxuka w moBeneHue uenoBeka. l[loTpeOHOCTM W MOTHBBI TOBEICHUS.
ConmanbHasi 00YyCIOBICHHOCTh TMOBEJCHUS ueloBeKka. PediexkropHas Teopus
noBejieHrs. Bwicimas HepBHaAs NESITEIBHOCTH delioBeka, paborel M1.M. CedeHona,
W.II. [TaBnoBa. Mexanu3aM o00pa3oBaHUsI YCIOBHBIX pediiekcoB. TopmokeHUe.
JlnHamuueckuid crepeoTurl. Pois ropmMoHOB B mnoBeacHuu. HacinencrBeHHble U
HEHACIIE/ICTBEHHbIE MNPOrpaMMbl TOBEJAEHUS Yy desoBeka. [IpucrnocoOuTenbHbIl
XapakTep NOBEICHUS.

IlepBass m BTOpass curHaiabHble cucTeMbl. [lo3HaBaTenbHAsT NESITEIBHOCTD
Mosra. Peub u wmbinuienue. [lamsate u BHUMaHue. OMouuu. VHAMBUIyanbHBbIE
OCOOCHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OAApEHHOCTb.
Tunel BbIcHIE HEPBHOM JEATENBHOCTU M TemnepameHTa. OCOOCHHOCTU MCUXUKH
yesoBeka. [ uruena pu3n4eckoro 1 yMCTBEHHOro Tpyaa. Pexxum Tpyzaa v oTasixa.

CoH u ero 3HayeHue. | uruena cHa.



JlabopaTopHble U NpaKTHYeCKHe PadoThI.

N3yuyenune KpaTKOBPEMEHHOM NTAMSTH.

Onpenenenue 00bEMa MEXaHUYECKOU U IOTUYECKON TaMSITH.

Onenka c)OpMUPOBAHHOCTU HABBIKOB JIOTUUECKOTO MBITIUICHHUS.

Ye10BeK M OKpYysKAIOLIAs cpeaa.

UenoBek U OKpy’Karolias cpena. DKOJIOTuYecKkre (akTopbl U UX JEUCTBUE
HAa OpPraHu3M 4YeJIOBEKa. 3aBUCHUMOCTb 3J0pPOBbS YEJIOBEKA OT COCTOSHHS
OKpyXkarolen cpenbl. MUKpOKIMMAT XKUJIbIX noMmenieHuid. CoOnroeHue npaBuil
MOBEJICHUS B OKPYKAIOIIEH CpeJie, B OMACHBIX U YPE3BbIYANHBIX CUTYaAIIUSX.

310pOBbE YENOBEKA KaK COLMAIBbHAS LEHHOCTh. PaKTOpbI, HapyLIaroIIHe
3I0pOBbE: THUIMOJUHAMMS, KypeHHUE, YHNOTpeOJeHHEe aJIkoroJisi, HApPKOTHKOB,
HecOaJIaHCUPOBAaHHOE MHUTAHUE, CTpecC. YKPEIUICHHE 3/I0pOBbs: ayTOTPEHUHT,
3aKajvBaHUE, JBUTaTeNIbHAs aKTUBHOCTh, cOallancupoBaHHOe nutanue. Kynbrypa
OTHOIICHHUS] K COOCTBEHHOMY 3[I0pPOBBIO M 37I0pPOBBIO OKpYKaromux. BcemupHas
opraHu3aunus 3ApaBOOXPaHEHHUS.

YenoBek kak yacTh Ouochepbl 3emsin. AHTPONOTEHHBIE BO3JEHCTBUSA Ha
npuponay. Ypbauuzanus. LluBunuzanus. TexHoreHHble H3MEHEHHUS B OKPYKaloIIeH
cpene. CoBpeMEHHbIE TJIOOAIBbHBIE YKOJIOTHYECKUE MPOOIeMbl. 3HAUYEHUE OXPaHbI
OKpY’KaroUIel Cpebl A1 COXPAHEHUS YEIOBEUYECTBA.

Conepxanue o0ydyenusi B 9 kiacce.

buosornsa kak Hayka.

buonorus xak Hayka. CBsi3b Omooruu ¢ OOIIECTBEHHBIMH, TEXHUUYECKUMU
U IPYTHUMH €CTECTBEHHBIMHU HayKamu, punocodueil, STUKON, SICTETUKON U TTPABOM.
Ponp Owomoruum B (GOpPMHpPOBAaHUM COBPEMEHHON HAydyHOW KapTHUHBI MHpA.
Cucrtema OMOJIOTHYECKUX HAYK.

Mertonpl TO3HAHWS JKMBOW TpuUpoAbl (HAOMIOAEHWE, OSKCIEPHUMEHT,
ONHMCAaHWE, W3MEpPeHHe, KiacCupUKamus, MOJCIUPOBAHNE, CTAaTUCTUYECKAs
00paboTKa JTaHHBIX).

JlemoHCTpauuu:



[Toptpersr: Y. Hapeun, I'. Mennens, H.K. Konsuos, J[Ix. YorcoH wu
@. Kpuk.

Tabmuupl u cxembl: «MeToAbl MO3HAHUS )KUBOU TPUPOIBD.

JlaGopaTopHble 1 MpaKTHYecKUue padoThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pa3IUYHBIX METOIOB IpHU
W3YUYEHUH  OMOJIOTMUYECKUX  OOBEKTOBY. HUcnoab3oBanune  uugposBoro
o0opynoBanus neHrpa «Touka pocray.

7KuBble cHCTEMBI M MX OPTraHU3ALUSA.

Kupbie cucteMbl (OMOCHMCTEMBI) KaK NPEAMET U3y4YEeHHUS OHOJIOTHHU.
OTnnuure )XKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CroiicTBa OuocucTteM U WX pa3HooOpasue. YPOBHHM OpraHu3alluu
OMOCHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAHEBbIH,  OpPraHU3MEHHBIMH,
MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEOLIEHOTUUECKUI), OMOChEpHBIi.

JlemoHcTpanuu:

Tabnuuel u cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OpraHU3aIlluu
YKABOU IIPUPOJBI.

O6opynoBanue: Mmojenb Mojekyisl JTHK.

XUMHYECKHI COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUA COCTaB KIETKH. XUMHYECKHE DIIEMEHTBHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbBIEC BELIECTBA.

OyHKIIMKM BOJABl M MHUHEpPAJIBHBIX BELIECTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zameHumbie 1 3aMEHUMbIE aMUHOKHCIOThl. AMUHOKHCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (N€pBUYHAs, BTOpPUYHAS, TpPETHUYHAs U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue

byHKITUN OEIKOB.



®depmeHThl — Ouonormyeckue kartanuzatopbl. CtpoeHue (¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKO3a, pubdo3a ©  JE30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuI0I103a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlununel:  Tpurnuuepuasl, ¢dochomunuasl, crepounbl. ['uapodubHO-
rupodoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xucnmotel: JIHK wu PHK. Hyxneotuasl — MOHOMEpBI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIHH.

Hutonorns — Hayka o kietke. Kiietouynas Teopuss — mpumep
B3aMMOJIEHCTBUS HJeH U (HaKTOB B HAYYHOM IO3HAHMH. MeToAbl H3ydeHUs
KJIETKH.

Knerka kak wnenmoctHas »uBas cucrtema. OOmmMe NTpU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibl JIHK kak reHetudeckuil ammapar,
cCUCTeMa CUHTe3a OelKa.

Tunbl KJIETOK: JyKapuoTUuYecKass W mpokapuoruydeckas. OcoOeHHOCTH
CTPOCHHS TIpPOKapuOTHYEeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHHE
SYKApUOTHYECKOW KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XUBOTHOU U
rpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOYHASI CTEHKA, TJIMKOKAIUKC, HX
¢ynkiuu. [Inazmatnyueckass memOpana, e€ cBoiicTBa u QpyHKuU. [{uTtommasma u
e€ opranouapl. OqHomemMOpannbie opranonasl kietku: DIIC, anmapat [N'ombmxw,
mu30coMbl. [loyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHJPHH, IUIACTH[BI.
[Ipoucxoxxaenue MUTOXOHApUN W minacTud. Buael mmactua. HememOpaHHbIE
OpraHOUJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTP, LEHTPUOJU, PECHUYKH,

KryTUKU. OYHKIIMU OPTaHOMJOB KJIETKU. BKitoueHus.



SAnpo — perynsTopHbli HeHTp kieTku. CTpoeHue sapa: sjaepHas o00J0uKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P.I'yk, T.IlIBann, M. lnelinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknnn, K.M. bap.

Huarpammer:  «PacnpeneneHue XHUMHUYECKUX JJIEMEHTOB B  HEXKUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabnuupl u cxembl: «llepuonuueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MoJIeKybl BoJib», «bruocunTes Oenka», «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenue dpepmenrta», «Hykneunnossie kucnotsl. JJHK», «Ctpoenne molieKybl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTPOCHUE HKUBOTHOW KIETKWY,
«CTpoeHHE PACTUTENBHON KIETKH», «CTpOEHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIETKN», «YTIEBOABD, «JIUMuabD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME [UIsl MPOBEIACHUS
HAOJIIOICHUI, W3MEPEHMM, SKCIEPUMEHTOB, MUKpOIMpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pabora Nel. «M3yueHue KaTalIUTUYECKONM aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMHJIa3bl HIIM KaTala3bl)y.

JlabopatopHast pabota Ne?2. «V3ydeHuwe CTpOeHHS KJIETOK pPACTCHHIA,
KUBOTHBIX M OaKkTepuil Moj MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTax M HUX
onucanue». MHcnoab3oBanue unudpoBoro oodopyaoBaHusi mneHrpa «Touka
pocTay.

Ku3HenesATeIbHOCTD KIETKH.

OOmeH BemecTB, WM METa0oIu3M. ACCUMHIIISANINS (TUTACTHYECKU OOMEH)
U JUCCUMWISINS (SHEPTeTUYECKHiA OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
Metabonu3ma. Poiib 3aKOHOB COXpAaHEHUsI BEIIECTB W HHEPrMU B TMOHUMaHUU

meTadon3Mma.



Tunbel oOMeHa BemecTs: aBTOTpopHbIN U reTepoTpodHbIif. Poss pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN SHEPTUU B KIETKE.

®orocunte3. CBeroBas MW TeMHOBas (a3l (orocunresa. Peaxkuuum
doTtocunTe3a. IhPeKTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJIsSl KU3HU
Ha 3emiie. BiusiHue ycnoBuii cpenbl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUM.

XeMOCHHTE3. XeMOCUHTE3UPYIolue OakTepruu. 3HAaUCHUE XeMOCHHTE3a s
KW3HU Ha 3emuIe.

DHepreTuueckuii oOMeH B KiieTKe. PaciiernieHue BEIIeCTB, BbIACICHUE U
AKKyMYyJIUDOBaHHE OJHEPrUd B KIETKE. OTanbl HHEPreTHUYECKOr0 OOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KuciopomaHoe OKHUCIEHUE, WM KJIETOYHOE
JIbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} heKTUBHOCTH
AHEPTreTUYECKOTO 0OMEHa.

Peakniuu wmatpuyHoro cuHTe3a. ['eHetmyeckas wunHdpopmarus u JIHK.
Peanuzanus reHetndeckoil mHdopmanuu B KiIeTKe. | €HETUYECKUM KOJ M €ro
cBoricTBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Heknerounsie ¢GopMbl XKM3HH — BHUpPYCHl. MCTOpusS OTKpPBITHS BUPYCOB
(I.W. IBanoBckuii). OCOOEHHOCTH CTPOCHUS W IKU3HCHHBIM IMKI BHUPYCOB.
bakrepuodarn. bonesHu pacrteHui, KUBOTHBIX U YEJIOBEKA, BBHI3IBAEMBIC
Bupycamu. Bupyc ummynonedumnmura genoseka (BUY) — Bo3Oymutens CIIM/la.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpasza.  lIpodumaktuka
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JICBaHUIA.

JlemoHcTpanuu:

IToptpetsr: H.K. Konsuos, /[.1. UBanosckuii, K.A. Tumupsses.

Tabmumpr 1 cxeMbl: «Tumpl mutanusy, «Metaboausm», «MHTOXOHIPHUSY,
«OHepreTndeckuit ooMen», «Xnoporiacty, «Dotocuntesyn, «Ctpoenne JIHKY,

«Ctpoenne u GyHKIIMOHUpPOBaHUE TeHay, «CuHTe3 O0enka», « 'eHeTHUeCKUi KO,



«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Permukamus JJHK».

Ob6opynoBanue: monenu-anmiukanuu «Yasoenue IHK u tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIEeTKU», Mojielb cTpyKTypsl JTHK.

Pa3mHoOkeHMe U MHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1uki, wiv KU3HEHHBIM UK KieTku. MuTepdaza U MuUTo3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHelA W TAIUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHJBI.
[[uTosornueckue OCHOBBI PAa3MHOKEHUSA U  HUHIUBUAYAIBHOTO PpPa3BUTHUA
OpraHU3MOB.

Henenue knetkn — muto3. Ctagum muto3a. Ilpoueccel, mpoucxonsimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi Tulesb KJIETKH — aromTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrioyioe U mosioBoe. Bujbl 6ecronoro
PasMHOXKEHMS: JEJICHHE HaJABOE, IMOYKOBAaHWE OJHO U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VIcKyccTBEeHHOE KIIOHMPOBaHHE
OpraHu3MOB, €ro 3HaAYECHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIOI0TO.

Meito3. Craguu meiiosa. IIporiecchl, mpoucxoasiine Ha CTaausx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa3oBaHUS TMOJIOBBIX KIETOK Y >KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TrameT (CrnepMaTo30u[, SWIIEKJIETKa) — CIEepMaToreHe3 M OOTEHES3.
OcoOEHHOCTH CTpPOEHMs SULEKIETOK M CHepMaTo30u0B. OII00TBOPEHHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE

(amOpuorenes). Dtanbl 3MOPUOHAIIBHOTO Pa3BUTHUSI Y MO3BOHOYHBIX >KMBOTHBIX:



npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIuYuHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuit. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JlemoHcTpanuu:

Tabmumplr u cxembl: «DOpMbl PA3MHOKEHHS OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOTI, MuKponpenapatel  «CriepMaTo30U/Ibl
MJIEKOIUTAOIIEro», «SMIEeKIeTKa MIIEKOMUTAIEro», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-aliuiuKanus «JlelieHre KIeTKW», MOJEb
JIHK, monenb MeTada3HOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabopatopHasi pabora Ne 3. «HaOmiomeHue mMuTOo3a B KJIETKaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHast pabora Ne 4. «l3ydeHue CTpOCHHUS IIOJOBBIX KJIETOK Ha
rOTOBBIX MHUKporpemnaparax». MHWcmoab3oBanue unudgpoBoro o00pyaoBaHUsA
nenrTpa «Touyka pocray.

HaciieacTBeHHOCTHh U U3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer w 3agaum reHeTuku. Vcrtopus pas3BuThs TeHETUKH. Poib
LIUTOJIOTUA W SMOPHOJIOTUM B CTAHOBJIEHUU TECHETHKU. BKJaJg pOCCHUUCKUX U
3apyOeKHBIX  yUEHBIX B pa3BUTHE TE€HETUKU. METOIbl TE€HETHKH

(THOPHUIOIOTUUECKHUH, U TOTCHETUYECKHA, MOJIEKYJISIPHO-TCHETUUECKUM ).



OCHOBHBIE T€HETUUYECKHE MOHATUA. ['eHeTHYeckass CUMMBOJIMKA, WUCHOJIb3yeMas B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTHU HACIIEIOBAHUS MIPU3HAKOB, YCTAHOBIICHHBIE I'. Menaenem.
MonorubpuaHoe CKpelMBaHUEe. 3aKOH €AWHO-00pa3usi THOPUIIOB IEPBOIO
nokojieHusi. IIpaBuino JOMUHMpOBaHUS. 3aKOH PACHICIJICHUS IPU3HAKOB.
['unoresa ynctorsl ramer. [1onHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe  cKpeluBaHUe. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHUS
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHUS.
AHanuzupytoniee ckpemmBanue. Mcnoib30BaHUe aHAIM3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIPEJIeSICHUsI TEHOTHUIIa 0COOMU.

CueruieHHOe  HacieioBaHue mpu3HakoB. PabGora T. Moprana mo
CLICTUICHHOMY HacJIeIOBaHUIO TeHOB. HapyIieHue cuernyieHus TeHOB B PE3YJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpPEAEIEHUE MOJa. AYTOCOMBI U TIOJIOBBIE
XpoMocombl. ['omoramerHsle W rereporaMeTrHble oOpraHusmel. HacienoBanue
IIPU3HAKOB, CLETUIEHHBIX C IIOJIOM.

N3MeH4YnBOCTS. Buner U3MEHUYHUBOCTH: HEHACJIEACTBEHHAS 51
HacleAcTBeHHass. Ponp  cpeapl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTUKa MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuwanmoHHBIN psag U
BapuanuoHHass kpuBas. Hopma peaknum npusHaka. KomanuecTBeHHBIE U
KaueCTBEHHbIEC TPHU3HAKM W WX HopMma peaknuu. CBoiCTBa MOAM(PUKAITUOHHON
M3MEHYHUBOCTH.

HacnencrtBennasi, wim reHOTHNHYECKas, M3MEHYHMBOCTh. KomMOMHaTHBHAs
M3MEHYMBOCTh. Melo3 W TOoJIOBOM Mpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. MyTallMoHHas U3MEHYMBOCTh. Knaccudukanuss MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa 1 MpUUMHBI MyTauuil. MyTtareHssie (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HacIeACTBeHHOM n3MeHunBocTy H.. BaBuiiosa.

BHCHI(epHaH HaCJICACTBCHHOCTb U U3MCHYHNBOCTbD.



I'enernka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJAbl T'€HETHKU
YyeJIOBEKA: N'eHeaJIOTHUYECKUM, OJIM3HEIOBBIN, ITUTOT€HETHYCCKHI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpemMeHHOe ONpPEACICHUE TEHOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-anamu3a. HacnencTtBenHple 3a0o0jieBaHMS 4YelOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJICTBEHHOM MPEeApaCHOIOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue ¥ reHepaThuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTHKUA U JICUYCHUSI TCHETUUYECKUX
Oose3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHUN YeJIOBEKa.

JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T.Mopran, I.ne ®pusz, C.C.YeTBepukKos,
H.B. Tumodees-Pecosckuii, H.M. Bapuios.

Tabmuupt w  cxembl:  «MOHOTHMOpUIHOE  CKpEUIMBAaHWE H  €ro
IUTOTEHETUYECKAas] OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro IUTOT€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TrameT», «JlurubpugHoe  CKpeniuBaHUE»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpeluBaHus»,  «Meko3y,
«B3anMoencTBUE alICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PaCTCHUM,
XKUBOTHBIX U YeJoBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTHU HAacleJd0BaHUs,
CUEIJIEHHOTO0 ¢ Tmoiom», «KapuoTumbl YenoBeKa M KHUBOTHBIX», «Buusl
U3MEHYHUBOCTHY», «MonudukannonHas W3MeHUYUBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: MoJeIH-anIuIuKaul «MOHOTHOPUHOE CKpEIIMBAHUEY,
«HemonHnoe nmomuHUpoBanue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(dbOpMBI KPBUTLEB U OKpACKHu Tena), repoapuii «I'opox moceBHOI.

JlaGopaTopHbIe U IPAKTUYECKHUE PAOOTHI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPUAHOTO U

JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas padota Ne 6. «/3yueHne MmoaudpuKkamoHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast padota Ne 7. «AHanu3 myTauuii y apo30¢puibl Ha TOTOBBIX
MUKpOIpEenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHHe U aHajdu3 POJOCIOBHBIX
YEJIOBEKAY.

Cenexunsi oprann3sMoB. OCHOBbI OHOTEXHOJIOT M H.

Cenekuus Kak HayKa U IpoLecC. 3apOKICHUE CENEKIMH U TOMECTHKALHUS.
VYyenne H.W. BaBunoBa o ieHTpax NporCcX0kKACHHUSI 1 MHOT00Opa3ust KyJIbTYPHBIX
pactenuil. LleHTpbl NPOMCXOXKAEHUS JOMAIIHUX >KUBOTHBIX. CopT, Mmopoja,
ITaMM.

CoBpemMeHHbIe METO/Ibl CeNeKIMU. MacCoBbI U MHIUBUAYAIbHBIM OTOOPHI
B CEJEeKUMU pacTeHUuM U >KUBOTHBIX. OIleHKa 3KcTepbepa. Bau3kopoacTBeHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUIUIOUAOB. JIOCTMXKEHUA CENeKIMU pacTeHUM, JKUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOJACTBA. ['€HHAsh WH)KEHEpHUs. ITaIlbl
co3nanus pexomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMU.
KiioHupoBaHne BBICOKONMPOIYKTUBHBIX CEIbCKOXO3UCTBEHHBIX OpPraHU3MOB.
DKOJIOTUYECKHE u  oTthueckue mpobiempl. MO —  reHeTnyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHCTpauuu:

[TopTpeTsr: H.. BaBunos, N.B. Muuypus, I'.J1. Kapneuenko,
M.®. lBanoB.

Tabmuupl 1 cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS M MHOTr000pa3us

KYJIbTYpHBIX pacteHui», «llopoapl noMamHux XKUBOTHBIX», «CopTa KyJbTYpPHBIX



pactenuity, «Otnanéunas rubpuauzanus», «Padotel akanemuka M.®D. BanoBay,
«Ilomumnonaus», «OOBEKTb OHOTEXHOJOTUM», «KieTouHble KyJIbTypbl H
KJIIOHUpOBaHHE», «KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJSDKM IUIOJIOB W KOPHEIUIOAOB JAMKUX (opm U
KYJbTYpPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Okckypcuss «OCHOBHBIE METOAbl M JOCTHMIKEHHS CEJEKIMU PAcTEHUU H
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMCIBITATENIBHBIN  Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpHIO

AI'POYHUBCPCUTCTA UJIIX HAYIYHOTI'O L[eHTpa)».



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHHUS ITPOT'PAMMEI T10
BHOJIOI' M1 HA YPOBHE OCHOBHOT'O OBIIIEI'O OFPA30OBAHI
(BA3OBBIM YPOBEHD)

OcBoenne yueOHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO OOECHEUYUTh JOCTUKEHHUE CIEAYIOUUX O0ydYaromuMUCs
JUYHOCTHBIX, METANPEMETHBIX U IPEIMETHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTrPaMMBI 10 OMOJIOTUU OCHOBHOT'O
oOmiero  00pa3oBaHUs  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYYaromuXxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuiupeHue OmnbITa ACATEILHOCTA Ha €€ OCHOBE W B MPOIECCE pealu3aluu
OCHOBHBIX HAIPABJICHUH BOCIIUTATEIILHON JACATEILHOCTH, B TOM YKCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM JIESITEIIBHOCTU TIPH BBITIOTHEHUN
UCCJICIOBAaHUMN U MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIITH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

OTHOIIEHHE K OMOJIOTUM KaK K BaXXKHOW COCTABIISIONIEH KYJIbTYPhI, TOPIAOCTD
3a BKJIQJI POCCHUMCKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MHPOBOI OHOIOTHYECKOM
HayKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

TOTOBHOCTh OLIEHHWBAaTh MOBEACHUE W IMOCTYNKHU C MO3UIUU HPABCTBEHHBIX
HOPM M HOPM 3KOJIOTHYECKOU KYJIbTYPBHI;

NOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O ACIEKTa AESTEIbHOCTH YEIOBEKA B
MEIUIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

NOHMMAaHUE POJU OHOJOTUU B (POPMUPOBAHUU OSCTETUUYECKOH KYIBTYPHI
JUYHOCTH;

5) ¢pusuuyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPHI 310POBbS H
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha 30POBBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHHE, COOIIO/IEHNE TUTUEHUIECKUX TPABUI U HOPM,
cOaTaHCUPOBAHHBII pPEXUM 3aHATUH M OTAbIXA, peryispHas (Qu3nuecKas
AKTHUBHOCTb);

OCO3HAHHE TIOCIEACTBUI M HENMPHITHE BPEAHBIX MPUBBIYEK (YyMOTpeOIeHHE
aJIKOroJisi, HApKOTHKOB, KypeHHEe) U HUHBIX (opM Bpema st (U3UYECKOTO U
MICUXWYECKOTO 3/I0POBBS;



coOmroieHne mnpaBuil O€30MaCHOCTH, B TOM YHCIIE HaBBIKM O€30MacHOro
MOBEJCHUS B IIPUPOJTHOM CpEJIE;

c(hOpMUPOBAHHOCTh HaBbIKa pe(dJIeKCUHU, yMOpaBICHUE COOCTBEHHBIM
AMOIMOHATBHBIM COCTOSTHUEM,;

6) TPy10BOr0 BOCIIMTAHMS

AKTUBHOE ydYacTHUE B pEHICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3allii, HACEJICHHOTO MYHKTa, Kpas) OWOJIOTHYeCKOu u
AKOJIOTUYECKON  HAmpaBIEHHOCTH, HWHTEPEC K TMPAKTUYECKOMY H3YUYCHUIO
npodeccuid, CBsI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

OpUEHTAIIUSI HA MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B
00J1aCTH OKpYKaloLeh Cpeibl;

OCO3HAHHUE YKOJIOTMYECKUX MTPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B TMPAKTHYECKOW JESITCIBHOCTH SKOJIOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

OpUCHTAIMS HAa COBPEMCHHYI) CHCTEMY HAy4YHBIX MpeJCTaBICHU 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX 4YEJIOBEKa C
IIPUPOTHON U COLIMAJIBHOM CPEIOu;

NOHMMAaHWE POJU OUOJOTUYECKOW HAayKM B (POPMHUPOBAHUH HAYYHOTO
MUPOBO33PECHUS;

pa3BUTHE HAay4YHOU JIFOOO3HATENBHOCTH, MHTEpeca K OMOJOTUYECKON Hayke,
HABBIKOB HCCIIEIOBATENbCKON AeArenpHOCTH ¢ Mcmonab3oBanmeM Hu(POBOro
odopynoBanus neHtTpa «Touka pocrtay).

9) agjanTauuy 00y4aruerocs K M3MEeHAIIMMCA YCJIOBUAM COLUAIBHOM
U NIPUPOIHOH Cpe/bl:

aJIcKBaTHAasl OLIEHKA U3MEHSIOIIMXCS YCIOBU;

OPUHATHE pelleHus (MHOMBUAYaJIbHOE, B TPYIIE) B H3MEHSIOLIUXCSA
YCIIOBUSIX HA OCHOBAHHMH aHAJIM3a OMOIOTHYeCKOi nHpOpMaIINH;

IUJJAHUPOBAHUE JCWCTBHM B HOBOM CHTyallud Ha OCHOBAaHWW 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaTbl OCBOEHUS NPOrpaMMbl 1O  OHOJOTHH
OCHOBHOr0O 00111er0 00pa3oBaHusl, JOJDKHBI OTPa)KaTh OBJAJICHUE CIEIYIOUUMHU
YHUBEPCAIbHBIMU YUEOHBIMU JEHCTBUSIMU:

ITo3naBaTebHBIE YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHﬂ



1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

BBISIBIIATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKA OUOJIOTHUYECKHUX
00BEKTOB (SIBICHUA );

yCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCUPUKAIMKU OUOJIOTHYECKUX
O00OBEKTOB (SIBICHUM, MPOIIECCOB), OCHOBAHUS [Jisi OOOOIIEHUS U CpPaBHEHUS,
KPUTEPUHU MPOBOJUMOI0 aHAJIH3A;

C y4€TOM MpPeJJI0KEHHON OMOIOTUYECKOH 3a/1a4M BBISIBISITh 3aKOHOMEPHOCTHU
U TPOTUBOpPEUUS] B paccMaTpuBaeMbiX (akTtax W HAONIOACHUAX, Mpeiaiararh
KPUTEPUU JIJIs1 BBISBJICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUUIA;

BBISIBIIATH JIePUIUTEI UHGOPMAIIUU, JAHHBIX, HEOOXOIUMBIX HJIs PEIICHUs
IIOCTaBJICHHOM 3a]1a4H;

BBISIBIIATh MPUYUHHO-CJICJCTBEHHBIC CBSI3M TMPU HU3YUYCHUH OHOJIOTHYECKUX
SBJICHUW M TIPOIIECCOB, J€JIaThb BBHIBOJLI C UCIIOJIB30BAHUEM JICAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOUCHHUN MO aHaJIOruu, (HOpMyIUpOBaThH
TUTIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITEJTbHO BBIOMpaATh CMOCOO perieHus Y4eOHOM OuOJIOrHYecKOon
3aj1aun  (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIIEHHUs, BHIOUpaTh Haubosee
HNOJXOJSAIIUN C y4ETOM CAaMOCTOSITEILHO BBIJIETIEHHBIX KPUTEPHUER).

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE NeCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT IMMO3HAHUS;

dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIluHl, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIIMBATh
MCKOMOE U JIaHHOE;

dbopmupoBaTh THMOTE3y OO0 HUCTUHHOCTH COOCTBEHHBIX  CYXICHUH,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HaOJIOEeHHE,
HECJIOXKHBIM OMOJIOTUYECKUN OSKCIEPUMEHT, HEOONBIIOEe HCCIeOBaHUE TI0
YCTaHOBIICHUIO OCOOEHHOCTEH OMOIOTHYecKOro o0BeKTa (Tpoliecca) M3ydeHus,
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€H W 3aBUCUMOCTEH OHOJIOTHYECKUX OOBEKTOB
MEX1y COO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTh WH(MOPMAIINIO, TIOTYUYECHHYIO
B X0Ji€ HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI IO pPe3yJbTaTaM
MPOBENEHHOTO HAOMIOACHUS, JIKCIIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OIEHKH
JIOCTOBEPHOCTH TOTYYEHHBIX BEIBOJIOB M 00OOIICHUH;

POTHO3UPOBATH BO3MOXKHOE  JajbHEHIlee pa3BUTHE OUOJIOTMYECKUX
MPOLIECCOB U UX MOCIEACTBUS B aHAJIOTMYHBIX WM CXOJHBIX CUTYaIUSIX, a TAKKE
BBIJIBUTATH MPEIIONIOKEHIS 00 X pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

3) pabora ¢ uHpopMaumeii:



MPUMEHSTh PA3JTMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TIOWCKE |
oTOope OMOIOTHYECKON WH(POPMAIMM WM JAaHHBIX M3 HCTOYHUKOB C YYETOM
MpeJIOKEHHON yueOHOM OMOI0THUYECKOM 3a/1auu;

BBIOWpATh, aHAJIU3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
OMOJOrNYECKYI0 HH(DOPMAITHIO PAa3TUIHBIX BUIOB U (OPM IMPEACTABIICHHUS,

HaXOAUTh CXOJHBIC apTyMEHTHI (TIOATBEPKTAIOIINE WU OIPOBEPTAIONINE
OJIHY | TY K€ HJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UICTOUYHUKAX;

CaMOCTOSATECILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHUS
UHPOpPMAIIMK W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIONKHBIMH CXEMaMH,
JUarpaMMaM¥, HHOU TpaduKOi U UX KOMOWHAIIMSIMU;

OIICHMBATh HAJAEKHOCTh OHMOJOTUYCCKONH WHPOPMAIMK 110 KPUTEPHSIM,
NPEIJIOKCHHBIM YUUTEIEM WA CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

3aIlIOMHUHATH U CHCTEMATU3HPOBATH OMOJIOTHYCCKYI0 HHPOPMAIIHIO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) odmenmue:

BOCIIPUHHMATh U GOPMYIIMPOBATH CYXKIACHUS, BhIpaXkaTh YMOIMHU B IIpoIiecce
BBITIOJIHEHUS MTPAKTHYECKUX U J1a00OpaTOPHBIX padoT;

BbIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX M TUCBMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJdbHBIE CpeACTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COITMAJIPHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX
CUTYyaIui U cCMsIT4aTh KOH(QIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HaMEPCHHS JPYTHX, MPOSIBIATh YBAKHTEIHHOE OTHOIICHUE K
cobeceTHUKY U B KOPPEKTHOU opme HopMyIHpOBaTh CBOM BO3PAKEHHS;

B XOJ¢ jauajora W (WJIM) AUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaeMoll OHOJIOTMYECKOM TEMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
pelieHrne OMOIOTHYECKON 3aa4M U TOIep)KaHKe 0J1aroKeaTeIbHOCTH OOIIEeHNS,

COTIOCTABIIATH CBOM CYXXJICHHS C CY)KICHHUSMH JAPYTHX YIaCTHHUKOB JIUAJIOTa,
O0OHApPYXUBATh PA3TMINE U CXOJCTBO IMO3HITUI;

nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO OHOJOTHYECKOTO
omnbITa (FIKCHEPUMEHTA, UCCIIEIOBAHMUS, IIPOEKTA);

CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C y4E€TOM 3ajaad
MPE3EHTAIMd U OCOOCHHOCTEW ayJAWTOPHU M B COOTBETCTBHHM C HUM COCTABIIATH
YCTHBIC ¥ TUCBMEHHBIC TEKCTHI C UCITOIb30BaHUEM HILTIOCTPATHBHBIX MAaTEPHUAIIOB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIOJB30BaTh MPEUMYIESCTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TIpU PEIICHUHW KOHKPETHOW OMOJIOTHYECKON MpoOIeMbl, 0OOCHOBBIBATH
HEOOXOIUMOCTh IPHMEHEHHS TPYIIIOBBIX (OpM B3aUMOACHCTBHS IIPH PEIICHUN
MOCTaBJICHHOM yueOHOM 3a/1auu;



MPUHUMATh 1I€JIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS MO €€ JIOCTUKEHUIO: PaCIpeNieNiaiTh POJIU, HOTrOBAPUBATHCS, 00CYXKAATh
MPOIIECC U Pe3yJbTaT COBMECTHOM pabOThl, yMETh 0000IIaTh MHEHUSI HECKOJIBKUX
JIOJIe, TMPOSBIATH TOTOBHOCTh  PYKOBOJUTH,  BBINOJHATH  MOPYYCHUS,
MOAYUHSTHCS,

IJIAaHUPOBATh OPTraHMU3aALMI0 COBMECTHOM pabOThI, OMPENENaTh CBOIO POJib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJICUCTBUS),
pacrpenensaTh 3aJaud MEXAy YJeHaMH KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CY)IeHUsI, OOMEH MHEHUSMHU, MO3TOBBIC IIITYPMbI U UHBIC);

BBITIOJIHSITh CBOKO YacTh PadOTHI, JOCTUTATh KaU€CTBEHHOTO pe3yJibTara Io
CBOEMY HANpPAaBJICHUIO U KOOPJAMHUPOBATH CBOM JEUCTBUS C JIPYTUMH YJICHAMHU
KOMaH/Ibl;

OIICHUWBAaTh KAaue€CTBO CBOEro BKJIAJa B OOIMMA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIILHO c(hopMyJIUPOBAHHBIM y4aCTHHUKaMHU B3aUMOJICHCTBUS,
CpaBHUBATh PE3yJIbTAThl C HCXOAHOM 3a7a4eil U BKJIAJl KaXKJIOTO WICHa KOMaH/Ibl B
JTOCTH)KCHUE PEe3yJIbTaTOB, pa3lelisaTh c(epy OTBETCTBEHHOCTU U MPOSBISTH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETa Mepe]l IPYIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JICHUCTBUM, KOTOpas
oOecrieunBaeT CGHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB W 3MOIMOHAIBHOTO
MHTEJJIEKTa 00yYaIoIUXCsl.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
UCIIOJIb3Ys OMOJIOTMYECKUE 3HAHNUS,

OpUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  NPUHATHS  PEHICHUM
(MHIUBHUYATbHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSATETILHO COCTABJISITH AJITOPUTM DPEIICHUS 3aJaud (WU €r0 4acTh),
BBIOWpATh CHoco0 pemieHusi y4eOHOW OMOJOTUYECKOW 3afaun ¢ Yy4ETOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
MpeajiaraeMble BApUAHThI PEIICHUM;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HAMEUEHHOTO aJrOpUTMa
pElIeHHs), KOPPEKTUPOBATHh MPEJIOKCHHBIA aJTOPUTM C YYETOM TIOJTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUHA 00 M3ydaeMOM OHMOJIOTHYECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

BJIQJIETh CIIOCOOaMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEQIICKCUH;

JlaBaTh OIICHKY CUTYAIlMW U TIPeJIaraTh IiaH e€ N3MCHCHMUS;



YUHUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTU, KOTOPHIE MOT'YT BOSHUKHYTh
MpU pEIICHUH Y4eOHOW OMOJIOrMYeCKOM 3ajauu, aJanTUpPOBaTh pEIICHUE K
MEHSIIOLIUMCS 00CTOATENbCTBAM;

OOBSICHSITh ~ TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHKEHUSI)  PEe3yJbTaToOB
NEATeNIbHOCTH, JlaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJHUTh
MMO3UTUBHOE B MPOU3OLIEIIEH CUTYaIUU;

BHOCUTHb KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
M3MEHUBIINXCS CUTYaINH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUSAM;

pasnnyarh, Ha3bIBaTh W YMNPABIATH COOCTBEHHBIMH SMOILMSIMHU M 3MOIMSIMU
APYTHUX,

BBISIBJIATH M @aHAJTM3UPOBATH MPUUUHBI SMOILINA;

CTaBUTh CeOS1 HA MECTO JAPYroro 4ejioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYToro,

PEryJIupOBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

IIPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPABO JIPYToro;

OTKPBITOCTH ce0€ U IPYTUM;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOM YHUBEPCAIbHBIX YYEOHBIX DPETYISATHUBHBIX [E€HCTBHIA,
KoTOopasi obecreynBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSI MO3UIUS JTUYHOCTH ), U KU3HEHHBIX HABBIKOB TUYHOCTHU (yIPaBICHUS
c000M, CaMOIUCIUIUIMHBI, YCTOMYUBOTO TTOBEICHHS ).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI 1O OMOJOTUU K KOHILY
oOydeHus 6 5 knacce:

XapaKTepu30BaTh OMOJIOTMI0O KakK HAayKy O >KMBOM NpHUPOAE, Ha3bIBAThH
MIPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI )KUBOW U HEKUBOU MPUPOJIBI;

NEPEUYUCISITh HUCTOYHUKH  OMOJIOTMYECKUX 3HAHUN, XapaKTepu30BaTh
3HaueHWE OWOJOTUYECKUX 3HAHWK JUIsi COBPEMEHHOTO 4YEJIOBEKa, MpOQecCcuH,
CBsI3aHHBIC ¢ Omonorueit (4—5 mpodeccwii);

NPUBOAUTH MPUMEpPHI BKiIaaa poccuiickux (B ToMm uucie B. M. Bepuanckui,
A. JI. YwmxkeBckuii) W 3apyOexHbIX (B TOM uwmcie Apucrtorenb, Teodpacr,
I'mnnokpat) y4€HbIX B pa3BUTHE OUOJIOTHUY;

UMETh TPEACTaBICHUE O BaXKHEHUIIUX OHOJIOTMYECKHX TMpoleccax u
SABJICHUSIX: TWTaHWE, JAbIXaHWE, TPAHCIOPT BEILIECTB, Pa3APAKUMOCTh, POCT,
pa3BuUTHE, IBUKEHHUE, PA3MHOKEHUE;



MPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI U MOHITHUS (B TOM UYUCIIC: KUBBIE TEIa,
OMOJIOTHs, JKOJOTHS, ULUTOJOTUS, aHaTOMHs, (U3UOJIOTHS, OHOJIOruYecKas
CUCTEMATHKa, KJETKa, TKaHb, OpraH, CHCTEMa OpPraHoB, OpraHW3M, BHUPYC,
JBIDKEHME, TUTaHue, (POTOCUHTE3, AbIXaHUE, BBIICICHHUE, Pa3ApakUMOCTh, POCT,
pa3MHOXXEHHE, pa3BUTHE, cpela oOOuTaHMs, TMPUPOJHOE  COOOIIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTaBICHHOW 3ajadedl U B
KOHTEKCTE;

paziuyuath MO BHEHIHEMY BHUAY (M300pakeHHUSIM), CXEMaM M OMHUCAHUAM
JOSIZICPHBIE U SIIGPHBIE OPTaHW3MBbl, pPa3u4YHbie OHOJOTHYECKHUE OOBEKTHI:
pacTeHusi, SKUBOTHBIX, TpUOBI, JIMIIAWHUKYA, OaKTEepUH, MPUPOJIHBIE U
UCKYCCTBEHHBIE COOOINECTBA, B3aUMOCBSI3M OPraHU3MOB B TIPUPOJHOM H
UCKYCCTBEHHOM COOOIIECTBAX, MpeacTaBuTesneit ¢aopbl U GpayHbl TPUPOIHBIX 30H
3emun, JlaHaAma( Tl IPUPOAHBIC U KYJIbTYPHBIE;

IIPOBOJIUTH OINKCAaHUE OpraHu3Ma (pPacTeHHs, KUBOTHOTO) IO 33J]aHHOMY
IJIaHy, BBIICNATH  CYIIECTBEHHbIE TPU3HAKA  CTPOEHUS H  IPOIIECCOB
KU3ZHEICATEILHOCTH OPraHU3MOB, XapaKTePH30BaTh OPTaHU3MblI KaK TeJla KUBOU
OPUPOJIBI,  TEPEUUCIATh  OCOOCHHOCTHM  PACTEHUW, IKUBOTHBIX, T'pPHOOB,
JTUIIAHUKOB, OAKTEPHUIl U BUPYCOB;

packpeiBaTh TOHATHE O cpele oOuTaHus (BOIHOM, HA3eMHO-BO3IYIIHOM,
MOYBEHHOMW, BHYTPUOPTaHU3MEHHOI), YCIOBUIX CPEAbl OOUTAHMUS;

PUBOJUTH MIPUMEPHI, XapaKTEPU3YIOIIHE MPUCITOCOOIEHHOCTh OPTaHU3MOB K
cpelie 0OUTaHMsl, B3AUMOCBSI3M OPTaHU3MOB B COOOIIECTBAX;

BBIACJATh OTJIWYUTEIbHBIE TPU3HAKA MPUPOJHBIX M HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHpPOBAaTh OCHOBHBIE IpaBWJIa MOBEAECHUS YEJIIOBEKAa B MPUPOJE U
OOBSCHATH 3HAYCHHUE MPUPOTOOXPAHHON JEATEIHLHOCTH YEIOBEKa, aHAIU3UPOBATH
rJI00aIbHbIE YKOJIOTHUYECKUE TTPOOIIEMBI;

PacKphIBaTh PO OMOJIOTUHU B IPAKTUYECKOM JESITEILHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAX CBSI3h 3HAHWUN OHOJIOTHUU CO
3HAHUSIMM TI0 MaTeMaTHKe, MPEIMETOB T'YMAaHUTApHOIO IMKJIA, Pa3IMYHBIMU
BHJIaMH UCKYCCTBA;

BBITIONHSATH MPaKTHYeCKHe PaboThl (MOMCK WHGOPMAIMHN C KCIIOIh30BAHUEM
pPa3IUYHBIX HCTOYHUKOB, OIMCAHME OpPraHu3Ma MO 33JaHHOMY IUJIaHy) U
naboparopHbeie paboThl (paboTa ¢ MHKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMU
cnoco0aMu H3MEpEeHUs U CpaBHEHHsS KUBBIX 00bekTOB). MHcmoab3oBaHme
uudposoro obopynoBanus neHrpa «Touka pocray;

NPUMEHSITh METOABl Ouonoruu (HAOJIONCHHWE, OMHUCAaHWEe, KilacCU(UKAIHS,
MU3MEPEHUE, SKCIIEPUMEHT): IPOBOAUTH HAOIIOJECHUS 32 OPraHU3MaMHU, ONMCHIBATh



Ouonornyeckue OOBEKTHI, MPOLECChl U SIBICHMS, BBIIOJHATH OMOJOTMYECKUM
PUCYHOK U U3MEpEHHEe OUOTOTUYECKUX O0BEKTOB;

BJa/I€Th MpUEMaMH pabOTHI C YO, CBETOBBIM U IIU(PPOBBIM MUKPOCKOIIAMU
IpU paccMaTpUBAHUHM OMOJOTMYECKUX OOBEKTOB (MCIOJb30BaHHe HUGPOBOro
obopynoBanus neHTpa «Touka pocray);

coOmoaTe MpaBuja Oe3omacHOro Tpylda Mpu padbore ¢ ydyeOHbIM U
7a00paTOpHBIM  00OPY/IOBAaHUEM, XUMUYECKOM TOCYJ0M B COOTBETCTBUU C
MHCTPYKIMSIMU Ha YPOKE, BO BHEYPOUHOU J€ATEIBHOCTH;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy 1o OMONOTUH, CIPABOYHBIE MaTepualbl, pecypchl IHTepHeTa;

co37aBaTh IHUCHMEHHBIE M YCTHbIE COOOIICHMS, HCIOJb3Ys HOHITHIHBIN
anmnapar “3y4yaeMoro pasjeisia OuoJIOTHH.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO OMOJOTHU K KOHILY
oOy4eHus 6 6 Knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HayKy, €€ pa3/esbl U CBA3U
C ApYTrUMU HayKaMHu U TEXHUKOM;

NPUBOJUTH MPUMEPHI BKIIaga poccuiickux (B Tom uucie B. B. Jlokyuaes, K.
A. Tumupsszes, C. I'. HaBammn) u 3apyOexHbix yu€Hbix (B ToM uucie P. I'yk, M.
Manbpnuru) B pa3BUTHE HAYK O PACTCHUSIX;

NPUMEHSATh OMOJOTUYECKUE TEPMHUHBI U MOHATUSA (B TOM uucie: OOTaHUKa,
pacTuTenbHas KJIETKa, pacTUTEIbHAs TKaHb, OPraHbl PACTEHHI, CUCTEMa OPTraHOB
pacTeHus: KOpeHb, MOOer Mmoyka, JUCT, BUJOM3MEHEHHbBIE OpTaHbl, I[BETOK, IUIO/,
CeMsi, PaCTUTENIbHbIA OpraHu3M, MHUHEpalIbHOE MHUTaHHE, (DOTOCHHTE3, IbIXaHUE,
pPOCT, pa3BUTHE, pPa3MHOXKEHHUE, KIOH, pPa3paXMMOCTb) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/jaueii U B KOHTEKCTE;

OMUCHIBATh CTPOCHHUE U KU3HENEITEIbHOCTh PACTUTENIBHOTO OpraHu3mMa (Ha
IpUMEpPE MOKPHITOCEMEHHBIX MU LIBETKOBBIX): MOTJIONIEHUE BOIbl U MUHEPAIIBHOE
nuTaHue, (OTOCHHTE3, IbIXaHHWE, TPAHCIOPT BEILIECTB, POCT, Pa3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOCHMS BETETATUBHBIX U T€HEPATUBHBIX OPTAHOB PACTEHUN € UX
byHKIHAMU;

pa3nuvaTh W OINKCHIBATH JKMBBIE W TepOapHbIC SK3EMIUISIPHl PACTECHUUN IO
3aJlaHHOMY TUIaHy, YacTH PACTEHUH MO0 HW300PAKEHUSAM, CXEMaM, MOJEISM,
MyJIsKaM, pesibe(HBIM TaOIHUIaM;

XapaKTepU30BaTh NPU3HAKK PACTEHUN, YPOBHU OpPraHU3AIMU PACTUTEIHLHOTO
OpraHv3Ma, 4YacTH pACTEHWH: KJIETKH, TKaHWU, OpPraHbl, CHUCTEMbl OPraHOB,
OpraHu3Mm;

CpaBHUBATh PACTUTEIbHBIE TKAHU U OPraHbl pACTEHUI MEXKly COOOM;

BBINIOJIHSITh TMPAKTUYECKUE U JabopaTopHbie padOThl MO MOPQPOJIOTUU U
(pU3HONOrUM pacTeHUil, B TOM 4Yucie padOThl ¢ MUKPOCKOIIOM C IMOCTOSIHHBIMHU



(pukcupoBaHHBIMM) M BpPEMEHHBIMH MHKpOIIpenapaTamM, HCCIEI0BaTEIbCKHUE
paboThl ¢ UCHOJIB30BAHUEM NMPUOOPOB M MHCTPYMEHTOB LU(POBOH J1abopaTopun
(ucmoan3oBanue uudpoBoro odopynoBanus ueHTpa «Touka pocray),
XapaKTepHU30BaTh MPOLECCH KUZHEACATEIbHOCTH PACTEHUH: TIOTJIONICHHE BOJBI
MUHEpaJbHOE MUTaHUE, (OTOCHHTE3, IbIXaHHUE, pOCT, pa3BUTHE, CIOCOOBI
€CTECTBEHHOTO W HCKYCCTBEHHOTO BEr€TaTUBHOTO pPa3MHOXKEHHUS, CEMEHHOE
pa3MHOKEHUE (Ha MpUMepe MOKPHITOCEMEHHBIX, W IIBETKOBBIX);

BBISBJISATH IPHYUHHO-CJICICTBCHHBIC CBS3U MEXKIY CTPOCHUEM U QYHKITUIMH
TKaHE! ¥ OpPraHOB PAaCTCHHIA, CTPOCHUEM U KHU3HEACSITEIbHOCTHIO PACTCHUI;

KJIacCH(QHUIMPOBATH PACTCHHS U UX YACTH IO Pa3HBIM OCHOBAHUSIM;

OOBSICHATH PONb PACTEHUWH B TPUPOJE M SKU3HH YEJOBEKA: 3HAUCHUE
doTocuHTE3a B IPUPOJIC U B )KU3HH UYEJIOBEKa, OMOIIOTUYECKOE M XO3SHCTBEHHOE
3HAYCHHWE BHJIOM3MEHEHHBIX MOOETOB, XO3AWCTBEHHOE 3HAYEHHE BET€TATHBHOTO
pPa3MHOKEHUS;

NPUMCHATh TOJYYCHHBIC 3HAHWSA JUIS BBIPAIIMBAHUS M Pa3MHOKCHUS
KyJIbTYPHBIX PACTCHHIA,

UCTIOJIh30BaTh METOJIbI OMOJIOTHH: MPOBOAUTH HAOIIOJCHUS 32 PACTCHUSIMHU,
OIMCHIBATh PACTCHUS U MX YaCTH, CTABUTH MPOCTEHIINE OMOJIOTHYECKHUE OIBITHI U
AKCIIEPUMEHTHI (MCMOJAb30BaHne HU(POBOro odopyaoBanusi menrpa «Touka
pocTay);

coOyoaTh TMpaBWwia OE30MAacHOr0 TpyJaa Ipu paboTe ¢ Yy4eOHBIM U
1a60paTOPHBIM  O0OpPY/JIOBAaHHEM, XUMHUYECKOH TIOCYJOH B COOTBETCTBUHU C
UHCTPYKIMSIMHU Ha YPOKE U BO BHEYPOUHOU NIEATEIHbHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAxX CBSI3b 3HAHUN OMOJIOTHH CO
3HAHMSIMU TI0 MaTeMaTHKe, reorpaduu, TEeXHOJIOTHUH, MPEIMETOB T'YMaHUTAPHOTO
IIUKJIA, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

BIaJeTh  OpuéMaMu  paboTBl ¢ OHMOJIOTMYECKOHW  WH(OpMaIMEH:
dbopMyITHpOBATh OCHOBAHHUS JIJIsl M3BJICUCHHS B 00001eHUs HHPOPMAITIU U3 IBYX
UCTOYHUKOB, IPeoOpa3oBbIBaTh MHPOPMAIMIO W3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIO;

co37aBaTh THCHMEHHBIE M YCTHBIE COOOIICHUS, HWCIONb3yS MOHITHIHBIN
amnmnapaT U3y4aeMoro paszesa OMOoJIOrHH.

[IpenmeTHBIC pE3yabTATBI OCBOCHHSI MPOTPAMMBI MO OMOJOTUM K KOHILY

oOydenws g 7 Knacce:

XapaKTEepH30BaTh 300JIOTUI0 KaK OWOJIOTMYECKYIO HayKy, ©€ paslueisl |
CBSI3b C APYTMMHU HayKaMH U TEXHHUKOU;

XapaKTepH30BaTh TMPUHIUIBI KJIACCU(UKAIIMA JKUBOTHBIX, BHJ Kak

OCHOBHYIKO CHCTEMATHYCCKYIO KaTCrOpHIO, OCHOBHBLIC CHCTCMATHYCCKHC I'PYIIIIbI



KUBOTHBIX (MPOCTEHIINE, KUILIEYHOIOJOCTHBIE, MJIOCKUE, KPYIJIble U KOJIbYAThIE
YEepBH, YWICHUCTOHOTHE, MOJUIFOCKHU, XOPA0BbIE);

MPUBOJIUTH IPUMEPHI BKiIasa poccuiickux (B ToM uuciie A.O. KoBaneBckuii,
K. Ckpssbun) u 3apyOexubix (B Tom umcie A. Jleenryk, XK. KroBbe,
3. I'ekkenb) yY€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

OPUMEHATh OMOJIOrMYECKHE TEPMUHBI U MOHATUSA (B TOM YHKCIE: 300J0THs,
HKOJIOTUSl KUBOTHBIX, 3TOJIOTHS, MaJ€0300JI0THsI, CHUCTEMaTHKa, 1[apCTBO, THII,
OTpsiZl, CEMEWCTBO, PO, BHUJ, >KMUBOTHAas KJETKa, >XWUBOTHAas TKaHb, OpraH
KUBOTHOT'O, CHUCTEMbl OpPraHOB »HBOTHOTO, >XMBOTHBIM OpraHU3M, NUTAHUE,
JbIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIlEHHE, BbIACIICEHHE, ONOopa, JBHUXKEHUE,
pa3MHOXEHHUE, TMapTeHOreHe3, pa3ApaXKUMOCTh, pedieKc, OpraHbl YYyBCTB,
NOBEJICHHE, cpella OOUTaHWs, MPUPOIHOE COOOIIECTBO) B COOTBETCTBUM C
MOCTaBIICHHOM 3aJlayeil U B KOHTEKCTE;

packphIBaTh 00IIKME MPU3HAKU KUBOTHBIX, YPOBHH OpraHU3AIMH >KUBOTHOTO
OpraHu3Ma: KJIETKH, TKaHU, OPTaHbl, CHCTEMbI OPIaHOB, OPTaHU3M;

CPaBHMBATb KUBOTHbIE TKAHU U OpraHbl JKUBOTHBIX MEXy COOOM;

OIKCHIBaTh CTPOEHUE U JKU3ZHEJCATENIBHOCTh KUBOTHOI'O OPTaHU3Ma: OIOPY
U JIBIKEHHE, MUTaHWE M MHULIEBapEHUE, JAbIXaHWE M TPAHCIOPT BEIIECTB,
BBIJICJICHUE, PETYJISILUIO U TIOBEJIEHUE, POCT, PA3MHOXKEHHUE U Pa3BUTHE;

XapaKTepHu30BaTh MPOLECCHl KU3HEAEATEIbHOCTH KUBOTHBIX H3Y4aeMbIX
CUCTEMAaTHYECKUX TPYII: JBUXKEHHE, NMHUTAHUE, AbIXaHWE, TPAHCIOPT BEIIECTB,
BBIJICJICHHE, PETYIISILUIO, TOBEAECHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISBJIATH  NPUYMHHO-CJIEJACTBEHHBIE  CBSA3M  MEXAY  CTPOCHHUEM,
KHU3HEACATEIbHOCTBIO U Cpeloll  oOuTaHMs ~ JKMBOTHBIX  M3y4YaeMbIX
CUCTEMATHUYECKUX TPYIIIL;

pas3nuyarh M ONUCHIBATHh JKUBOTHBIX M3YyYaeMbIX CHCTEMATHYECKUX TPYIIIL,
OTIEJbHBIE OpraHbl M CHCTEMBl OPraHoOB IO CXEMaM, MOJENsAM, MyJsDKam,
penbeHBIM TaOIUIIAM, TIPOCTEHIIINX — TI0 U300PAKECHHSIM;

BBISIBJISITE IPU3HAKUA KJIACCOB WIEHHCTOHOTMX M XOPAOBBIX, OTPSAJIOB

HAaCCKOMbBIX U MJICKOIIMTAIOIIIHUX,



BBIMOJHATh MPAKTHYECKUE W JlabopaTopHble paboThl MO Mopdosoruu,
aHATOMMH, (PU3UOJIOTMM W TOBEJACHUIO XUBOTHBIX, B TOM 4YHCIE pabOThl C
MUKPOCKOIIOM  C  MOCTOSAHHBIMU  ((QUKCHUPOBAaHHBIMH) U  BPEMEHHBIMHU
MUKpONpEenapaTaMu, UCCIEI0BATEIbCKUE PA0OThI C HUCMOIb30BAHUEM MPUOOPOB U
MHCTPYMEHTOB LIM(POBOI1 1abopaTtopuu;

CpPaBHMBATh  NPEJICTABUTENEH  OTHAENbHBIX CUCTEMATUYECKUX  TPYIII
’KUBOTHBIX M MPOBOAUTH BBIBOJIbI HA OCHOBE CPaBHEHUS;

KJaccu(UIUPOBATh )KUBOTHBIX HA OCHOBAHUU OCOOEHHOCTEH CTPOSHMUS;

ONMKCHIBATh YCJOKHEHHE OpraHu3alliyd >KUBOTHBIX B XOJE JBOJIOIUU
KMBOTHOTO MHUpa Ha 3eMJIE;

BBISIBJISITh 4YEPTHl MPHUCIOCOOJIEHHOCTH KUBOTHBIX K cpele oOuTaHus,
3HAYEHHUE HKOJIOTMYECKUX (PAKTOPOB ISl )KUBOTHBIX;

BBISIBJISITh B3aUMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOIIECTBAX, IEMU
NUTaHUS;

yCTaHaBIMBaTh B3aUMOCBSI3M JKUBOTHBIX C pacTeHUsIMH, TIpudamuy,
JAUIIAaiHUKaMU U OaKTEpUsIMU B IPUPOJHBIX COOOILIECTBAX;

XapakTepu30BaTb KMBOTHBIX HPHUPOAHBIX 30H 3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PaclpOCTPaHEHUsI )KUBOTHBIX 110 TUIAHETE;

pPacKpbIBaTh POJIb )KUBOTHBIX B IPUPOIHBIX COOOIIECTBAX;

pacKpbIBaTh pPOJb JOMAIIHUX U HEMPOAYKTUBHBIX >KUBOTHBIX B KM3HH
YeJIOBEKa, pOJIb IPOMBICIOBBIX JKUBOTHBIX B XO3SMCTBEHHOM JESTEIbHOCTU
YeJI0OBeKa U €ro MOBCEIHEBHOM KU3HU, OOBACHATH 3HAUCHHUE KUBOTHBIX B IPUPOJIE
Y )KU3HU YEJIOBEKA,;

UMETH NPEJICTABICHUE O MEPONPUATHAX 10 OXpaHe )KUBOTHOI'O MUpa 3€MJIN;

JIEMOHCTPUPOBATH HA KOHKPETHBIX IPUMEPAX CBSI3b 3HAHUU 1O OMOJIOTHUU CO
3HAaHUSMU [0 MaTeMaTHuke, PU3MKe, XUMHUH, Teorpauu, TEXHOJIOTUH, MIPEIMETOB
T'YMaHHUTapHOTr'O [IUKJIOB, PAa3JIMYHBIMHU BU1aMU UCKYCCTBA;

UCTOJIb30BaTh METO/IbI OMOJIOTHHU: TPOBOIUTH HAOTIOACHHS 3a KUBOTHBIMH,
ONMCHIBATh XUBOTHBIX, UX OPraHbl U CHUCTEMBl OPraHOB; CTABUTh MPOCTEHIINE

OMOJIOTMYECKHE ONBITHI M OKCIICPUMCHTHI,



coOnoaTeh MpaBwia Oe30macHoro Tpyaa Mpu paboTre ¢ Y4eOHBIM U
1a00paTopHBIM  00OPY/IOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIUSIMU Ha YPOKE U BO BHEYPOUHOU JI€ATEIbHOCTH;

BJIaJeTh npuéMamu paboThl ¢ UH(OpManuen: GopMyIupoBaTh OCHOBAHUS
JUISL U3BJIeUeHUsI U 00001IeHusT nHGOpPMAIUU U3 HECKONIbKUX (3—4) UCTOYHHUKOB,
npeoOpa3oBbIBaTh HH(OPMAIIUIO U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh MHCbMEHHBIE W YCTHBIE COOOLIEHUS, HCHOJb3ys MOHATHUMHBIN
anmapar M3y4aeMoro pasjena OHMOJIOTMH, CONPOBOXKJAATh  BBICTYIUICHHE
npe3eHTalueil ¢ yuéToM 0coOOCHHOCTEN ayTUTOPUH 00yUaIOIIHXCSl.

[IpenmeTHble pe3yabTaThl OCBOCHMSI MPOTrpamMMbl MO OHOJIOTMH K KOHILY
oOydeHus B 8 knacce:

XapaKTepu3oBaTh HAyKd O 4YeJOBEeKe (AHTPOIOJIOTHIO, aHATOMHUIO,
($u3HON0TUI0, METULIMHY, TUTUEHY, YKOJIOTHIO YeJIOBEKa, TICUXOJIOTHIO) U UX CBS3H
C APYTMMHU HayKaMHu U TEXHUKOW;

OOBSCHATH TMOJIOKEHHWE YellOBeKa B CHUCTEME OpPraHMYecKOro MHupa, €ro
POUCXOXKIEHUE, OTIWYHUS 4YeJOBEKa OT JKUBOTHBIX, IPUCIIOCOOIEHHOCTh K
Pa3TUYHBIM JKOJIOTHYECKUM (hakTopaM (UesioBeYEeCKHEe pachl U aJanTUBHBIE THUIIBI
JOJIE), POJICTBO YETIOBEYECKUX Pac;

OPUBOAUTE MpHUMEPHI BKiaaa poccuiickux (B tom uucie M. M. CeueHoB,
W.II. ITaBnoB, .. MeunnkoB, A.A. Yxtomckuii, I1.K. AHOXHUH) 1 3apyOeKHBIX
(8 Tom uucne VY. I'apseit, K. bepnap, JI. [Tactep, Y. JlapBuH) y4€HBIX B pa3BUTHUE
IIPEICTABICHUN O MPOUCXOXKIACHUH, CTPOCHHHM, KU3HEIEATEIbHOCTH, ITOBEICHUH,
9KOJIOTMH YEJIOBEKA;

OPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHA (B TOM YHCIIE: IIUTOJNOTHS,
THCTOJIOTHS, aHATOMMSI YeJIOBeKa, (PU3NOJIOTHS YeIOBEKa, TUTHEHA, aHTPOMOJIOTHs,
9KOJIOTUS YEJIOBEKA, KJIETKA, TKaHb, OPraH, CUCTEMa OPraHoOB, TUTAHME, JIbIXaHUE,
KpoBOooOOpalieHne, OOMEH BEIIeCTB M MpeBpallleHHe HHEPruM, IBWKCHUE,
BBIJICJICHHE, POCT, pa3BUTUE, [OBEJIECHUE, PA3MHOXKEHHUE, PA3APAKUMOCTD,

peryisiiusi, TOMeOocCTa3, BHYTPEHHsISI cpela, HUMMYHUTET) B COOTBETCTBUHU C



MMOCTaBJICHHOM 3aJ1aueii 1 B KOHTEKCTE;

MPOBOJIUTH OMHUCAHUE MO BHEITHEMY BUIY (M300pakeHUI0), cXeMaM OOIIHUX
MPU3HAKOB OpPraHW3Ma YEJIOBEKAa, YPOBHEW €ro OpraHu3aluu: KJIETKU, TKaHU,
OpraHbl, CHCTEMbI OPTaHOB, OPTAHU3M,;

CpaBHUBATh KJIETKH pa3HbIX TKaHEW, TPYINI TKAaHEW, OpraHbl, CHUCTEMBI
OpPraHoB 4YEJOBEKAa; MPOILECCHl JKU3HEACATEIBHOCTH OpraHu3Ma YelIOBEKa,
IPOBOJIUTH BBIBOJ/IBI HA OCHOBE CPABHEHUS,

paznuuath OWOJOTUYECKH AaKTUBHBIC BEIIECTBA (BUTaMUHBI, (EPMEHTHI,
TOPMOHBI), BBISBJISITh UX POJIb B Ipollecce oOMEHa BEIIECTB W MpEeBpalleHUs
SHEPIUH;

XapaKTepu30BaTh  OWOJIOTMYECKHE  TpPOIleCChl: OOMEH  BEIIeCTB U
npeBpallicHue SHEPruu, NMUTAHWE, JbIXaHWe, BBIJCIECHHUE, TPAHCIOPT BEIIECTB,
JBIDKCHHUE, POCT, pEryisius (yHKIUHA, HMMYHUTET, IIOBEJICHHUE, pPa3BUTHE,
Pa3MHOKEHHUE YEIOBEKA;

BBISBJISITH TPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM KIIETOK,
OpraHoB, CHCTEM OpraHOB OpraHu3Ma uYejoBeKa W HUX (YHKIUAMH, MEXIY
CTPOCHHEM, YKU3HEICSITEIHPHOCTRIO U CPeIoi OOMTAHUS YEIOBEKA;

NPUMEHATh OWOJOTHYECKHE MOJICNIM ISl  BBISBICHUS OCOOCHHOCTEH
CTpoeHHS U (YHKIIMOHUPOBAHHUS OPTAHOB M CUCTEM OPT'aHOB YEJIOBEKa;

00BSICHATHh HEUPOTYMOPAJIbHYIO PETYIISIIUIO ITPOIIECCOB KU3HEACATEILHOCTH
OpraHu3Ma 4ejioBeKa;

XapaKTepU30BaTh W CpPaBHUBATH OE3yCIOBHBIE M YCIOBHBIC pe(]IIeKCHI,
HACJICJICTBCHHBIC W HEHACJICJCTBCHHBIC IPOTPaMMbl ITOBEICHHS, OCOOCHHOCTH
BBICIIICHd HEPBHOM JCATEIHLHOCTH 4YEJIOBEKa, BHUABI TOTPEOHOCTEH, ITaMSITH,
MBITIUICHUS, PEYH, TEMIIEPAMEHTOB, SMOIIMH, CHA, CTPYKTYPY (PYHKIIMOHAIBHBIX
CHCTEM OpraHu3Mma, HaIpaBJICHHBIX Ha JTOCTHYKCHHEC MTOJIC3HBIX
MPUCTIOCOOUTENBHBIX PE3YIbTATOB;

pa3nuyaTh HACJIEACTBEHHbIE W HEHACJEJICTBEHHbIC (MH(MEKIIMOHHBIE,

HEUH(EKIIMOHHBbIE) 3a00JeBaHMUsI  YEIOBEKAa, OOBICHATh 3HAYCHUE  Mep



NpO(HUIAKTUKY B IPEAYIPEXKICHUH 3a00JI€BaHUIN YEIIOBEKa;

BBIMOJHATh MPAKTHYECKUE W JlabopaTopHble paboThl MO Mopdosoruu,
aHATOMHMH, (U3HOJOTUM M TOBEJEHUIO YEJIOBEKa, B TOM 4YHCIE paboThl C
MUKPOCKOIIOM  C  TOCTOSHHBIMU  ((QUKCHUPOBAaHHBIMH) U  BPEMEHHBIMHU
MUKpONpenapaTaMu, UCCIeI0BATENbCKUE PadOThI C UCMOIb30BAHUEM MPUOOPOB U
MHCTPYMEHTOB LIM(PpOBOIl 1abopaTtopuu;

pemiarb KaueCTBEHHbIE M KOJWYECTBEHHBIE 3aJauM, UCIOJIb3ysd OCHOBHbBIE
NOKa3aTeau 370pOBbs YEJIOBEKa, MPOBOJAUTH PAacCUYEThl M OLIEHUBATH MOJTYYEHHBIE
3HAYCHUS;

apryMeHTHUPOBATh OCHOBHBIE MPHUHIUIIBI 3I0POBOI0 00pa3a *U3HU, METOJIbI
3allMTBl M YKPEIJICHUs 3J0pPOBbSl 4YeJOBEKa: COaJlaHCUPOBAaHHOE MUTAaHUE,
COOJIIOJIEHNE TPAaBWJI JMYHOW THUTMEHBI, 3aHATUS (UBKYJIBTYPOH U CIHOPTOM,
palMoHalibHasE OpraHu3alus Tpyla U TOJHOLIGHHOTO OTHbIXa, MO3UTUBHOE
HMOLIMOHAIILHO-TICUXHUUYECKOE COCTOSIHUE;

UCMOJIb30BaTh NPUOOPETEHHBIE 3HAHUSA M YMEHHMsS [ COOIOACHMUS
310poBOro  oOpas3a KHM3HHM, COaJaHCUPOBAHHOIO IHUTaHUs, (U3NYECKOH
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JJIsi MCKIIOUYEHUS BPEIHBIX IPUBBIYEK,
3aBUCHUMOCTEH;

BIaJIeTh NpUEMAMHU OKa3aHUS IEpBOMl IMOMOIIM YEJIOBEKY IpU MOTEpe
CO3HAHMS, COJIHEYHOM U TEIUIOBOM  yJape, OTpPaBJIEHUHU, YTOIUICHUH,
KPOBOTEUEHNH, TpPaBMax MATKHX TKaHEW, KOCTEH CKeleTa, OpPraHoB 4YYBCTB,
0KOTaX U OTMOPOKEHUSAX;

JEMOHCTPUPOBATh HA KOHKPETHBIX NPUMEPAX CBSI3b 3HAHUNW HAyK O
YeJIOBEKE CO 3HAHMSMHM IPEAMETOB €CTECTBEHHO-HAYYHOTO W T'yMAaHHMTApHOTO
IUKJIOB, pAa3JIMYHBIX BHUAOB HCKYCCTBa, TEXHOJOTHUH, OCHOB 0€30MacHOCTH
KHU3HEACIATEITbHOCTH, PU3NIECKON KYIbTYPHI;

UCTOJb30BaTh METOJbl OHOJOTMHU: HaOMI0NaTh, H3MEPATh, OMHUCHIBATH
OpraHu3M 4YeJIOBeKa M IPOLECChl €ro KU3HEAESATENbHOCTH, MPOBOJUTH

HpOCTeI\/IIIHI/Ie HCCIICOA0BAaHKUA OpraHru3Ma 4CJIOBCKA U OOBSICHATH UX PE3YIIbTATHI,



coOnoaTeh MpaBwia Oe30macHoro Tpyaa Mpu paboTre ¢ Y4eOHBIM U
1a00paTopHBIM  O00OPY/IOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU ESITEIbHOCTH;

BIaAeTh npuéMamu paboThl ¢ HH(OpManuen: GopMyIupoBaTh OCHOBAHUS
JUISL U3BJIeUEHUsI U 00001IeHnsT nHGOPMAIIUU U3 HECKOJIBKUX (4—5) MCTOYHUKOB;
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHONU 3HAKOBOUN CUCTEMBI B IPYTYIO;

co37aBaTh MHCbMEHHBIE W YCTHBIE COOOULIEHHS, UCIOJb3YysS NOHSITHUIHHBIN
anmapar M3y4Ye€HHOTO pasfena OHOJOTMH, CONPOBOXKAATH  BBICTYIUUICHHE
npe3eHTalueil ¢ yuéToM 0cCOOEHHOCTEN ayTUTOPUH 00yUalOIIKXCSl.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus»

6 9 Knacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U pOJId OUOJIOTHUHU B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DPYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEepkKaHUE OHOJOTUYECKUX TEPMHHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslius), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTHYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, [EHTpaJbHAas JIOrMa MOJEKYJSIpHOH  OWOJOTWH), 3aKOHBI
(I'. Menpens, T. Moprana, H.W. BaBunoBa) 1 yueHus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuil H.. BaBuiioBa), onpeaensiTe rpaHuIlbl KX
MIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJE€Th METOJaMH HAyYHOTO NMO3HAaHUS B OMOJIOTMH: HAOIIOJEHUE
U OIMCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUMH, OpraHU3alMs U NPOBEICHUE

OMOJIOTMYECKOTO 9KCIICPUMCHTA, BBIABHKCHHUC THUIIOTEC3HI, BBISIBJICHHUC



3aBUCUMOCTH MEXKIy HCCIEAyeMbIMA BeJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pPE3yJIBTATOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJABI Ha OCHOBAHHH IOTYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIICIIATH CYIIECTBCHHBIE MPU3HAKH BHPYCOB, KJIETOK MIPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W IPEBpaIlCHUS DPHEPTUU B KIETKE, (OTOCHHTE3A,
IUTACTHYECKOTO M DHEPreTUYEeCKOro oOMeHa, XEMOCWHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS ISl OOBSICHCHHUS OMOJIOTHYCCKUX
IPOIIECCOB M SIBJICHHM, JUISI MPUHATHS MPAKTUYCCKUX PEHICHUH B TMOBCEIHEBHOM
KU3HA C IIeNIbI0 oOecrieuyeHus: Oe30MaCHOCTH CBOETO 3J0POBBS M 370POBBS
OKPYKaIOIIUX JIFOACH, COOTIOICHUS HOPM IPAMOTHOTO MTOBEJICHUS B OKPY KAOIIICH
NPUPOTHOW Cpelie, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  Omoornu U OHWOTeXHONOTWUH I  PalUOHAIBHOTO
TPUPOIOTIOTH30BAHYS;

YMEHHE pelaTh J3JeMEHTapHbIE TEHETHYEeCKHe 3aJadyd Ha MOHO- U
IUTHOPUHOE CKpPEIIMBAaHUE, CICTUICHHOES HACJICJJOBAaHUE, COCTABIIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICJIOBAaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE U TPAKTHYECKUE PaOOTHI, COOII0IAThH
mpaBuiIa mpu paboTe ¢ yueOHBIM U JaO0PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M MHTEPIPETHPOBATH HWHOOPMAIIIIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAYYHO-TIOMY IS PHBIC
MaTepHalibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCJICIOBaHUNA B OWOJIOTHH,

MCOANIHMHCE, 6I/IOTCXHOHOFI/II/I;



YMEHHE CO371aBaTh COOCTBCHHBIC NHCHMCHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATHUYECKOE IINIAHUPOBAHUE
5 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE
pecypcesl,
HCIO0Jb30BaAHNE
HU(PpPOBOro u

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMmmbl Bcero

Ne i/ Konrpoabubie | IlpakTuyeckue | aHAJ0roBOro

paboThI padoThI obopyaoBaHus
HeHTpa
€CTECTBEHHO - HAYYHOM
u
TEXHOJIOTHYeCKOMH
HaNpaBJIEHHOCTH

4 http://www.sbio.info

buonorus — Hayka o )XUBOM IPUPOIE

http://www.sbio.info,

[udposoit
MeToabl H3y4eHUs )KUBOH MPHPOTBI 4 1 MHUKPOCKOIL.

http://www.sbio.info,

[udposoii
Oprasu3mMbl — Tela JKHBOM IPHPO/IbI 10 15 MHKPOCKOIL.



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

http://www.sbio.info
[Mudposas nabopatopus
10 3KOJIOTHH (JaT4uK

Opranu3mel 1 cpefa OOUTaHHS 6 0.5 OCBEIIEHHOCTH,
BJIYKHOCTH H
TEeMITepPaTypbl
http://www.sbio.info,
[TpupoHbIe cooOmecTBa 6 0.5
JlaTauk BIaXKHOCTH
JKuBas rpupo/a 1 4eIoBeK 3 http://www.sbio.info
PesepBHoe Bpems 1 http://www.sbio.info
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3.5



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

6 KIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE
pecypcsl,
HCII0JIb30BAHUE
HU(PpPOBOro u

Ne HanmeHoBaHMe pa3je/ioB U TeM
KonrtpoJsbnubie | IIpakTHyeckue | AHAJIOrOBOIoO

padoThbI padoThI o0opyaoBaHus
IeHTpa
€CTEeCTBEHHO -

n/n NMPOrpaMmblI Bcero

HAy4YHOll W

TEXHOJOTHYeCKOoi
HANpaBJIEHHOCTH
PacTHTeNbHBII OpraHm3M 8 1.5 http://www.shio.info
Ctpoenue u MHOTOOOpasue 11 35 http://www.sbio.info
MOKPBITOCEMEHHBIX PacTeHUN '
http://www.sbio.info
Hudposas maboparopus
KuzHenesTenbHOCTh PaCTUTENILHOTO 14 3 110 OKOJIOT MU (NaTHHK
oprammsma OCBEILIEHHOCTH,
BIQKHOCTH U
TeMIIepaTyphl
PesepBHOE BpeMs 1 http://www.sbio.info

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 8



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

IHOYPOYHOE IIVTAHUPOBAHHUE

5 KNIACC

Ne i/mt

Tema ypoka

KoaunyecTBo yacoB

Jlara usy4yenus

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue

padoThbI

ITo dakr

IJIaHY

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypchbl,
HCIO0Jb30BaHNE
Hu(PpPoOBOro u
aHAJIOTOBOI'0
000opynoBaHUsA

HeHTpa
€CTeCTBEHHO-
HAY4YHOI 7}
TeXHOJIOTHYECKOH
HANpaBJIEHHOCTH

Kupas n HexxuBas nmpupoaa.
HpI/ISHaKI/I ZKHBOI'O

http://www.sbio.info
Hudposas
JabopaTopus 1o
AKOJIOTHH (JaTYUK
OCBEILIEHHOCTH,

BJIQKHOCTHU U
TeMIepaTyphbl

buonorus - cucrema Hayk O )KUBOM
MpUpoaE

http://www.sbio.info



http://www.sbio.info/
http://www.sbio.info/

Pouib OMoI0rnu B HO3HAHUU

OKPYXKAIOILIEro MUPA U MPAKTHYECKOU

ACATCIIBHOCTH COBPEMCHHOI'O
YCJI0BCKa

http://www.sbio.info

HcTouHUKY OMOIOTUYECKUX 3HAHUN

http://www.sbio.info

Hayunble MeTO b1 H3ydEeHUS KUBOU
MIPUPOJIBI

http://www.sbio.info

Hudposas
naboparopus 1o

AKOJIOTHH (JaTYUK
OCBELICHHOCTH,
BJIQ)KHOCTH U
TeMIIepaTypbl

Merto1bl U3y4YeHUsI )KUBOW MPUPOJIbL:

HU3MCPCHUC

http://www.sbio.info,
nudposas
naboparopust (TaTIHK
OCBEILIEHHOCTH,
BJIQ)KHOCTH U

THMIIEPATYPHI).

MeTo1p1 HU3YUYCHUA JKUBOM IIPpUPOJbI:

HaOJIIO/ICHUE U SKCTICPUMEHT.
JlaboparopHas paboTta. «/3yueHue
nabopaTopHOTro 000PYIOBAHUS:
TEPMOMETPBI, BeChl, yamiku lletpu,
npoOupku, MmeH3ypku. [IpaBuna
paboTel ¢ 000pyIOBaHUEM B

0.5

http://www.sbio.info,

[udposoit
MHUKPOCKOII.
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HIKOJIFHOM KabuHeTe. O3HaKoMIICHHE
C YCTPOWMCTBOM JIYIIbl, CBETOBOTO
MHUKPOCKOTIA, TU(PPOBOTO
MHUKPOCKOTIa, TpaBUIIa pabOTHI C
HUMNW»

Merto1bl U3y4YeHHUsI )KUBOM MPUPOJIbL:
onucanue. [Ipakruueckas padora
«O3HaKOMIIEHHE C PaCTUTEIILHBIMU U
KUBOTHBIMH KJIETKaMH: TOMaTa U

http://www.sbio.info,

[Hudposoit
MHUKPOCKOTI.

8 apOy3a (HaTypaJbHbBIC TIperaparsl), 0.5
nHpy3opuu TyHeabKu U THIPHI
(roTOBBIE MUKPOITPENapaThl) C
TTOMOIITBIO JTYIIBI U CBETOBOTO
(uudpoBoro) MUKpPOCKOIa»
9 [onsTue 06 opranusme http://www.sbio.info
http://www.sbio.info,
CaetoBoii
MHUKPOCKOTI,
10 YBenuuuTenbHble TPUOOPHI IS uuppoBoH
HUCCIIEIOBAHUI MHKPOCKOIL.
[uronorusa — Hayka O KJIETKE. http://www.sbio.info,
JlaboparopHas pabota «/3yuenune
11 PATOPHAL P i 0.5 [udposoit
KJIETOK KOKMIIbI YEIIYH JTyKa MO/
MUKPOCKOII.

TYMON ¥ MUKPOCKOTIOM (Ha mpumepe



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

CaMOCTOSITEJIBHO IIPUTOTOBIIEHHOTO
MUKpOIpernapara)»

http://www.sbio.info,

uudposas
naboparopust (TaTINK

12 >KH3HGH65[TGHBHOCTB OpraHn3mMoB OCBEIIEHHOCTH,
BJIQKHOCTH H
THMIIEPATYPHI).
http://www.sbio.info
Hudposas
CBolicTBa KMBBIX OPTaHU3MOB. naGopaTopus o
13 JlaGopatopHas pabota «HaOmroneHne 0.5 SKOJIOTHH (ZATUHK
3a MOTpeOIEHUEM BOIbI PACTEHUEM) BIIQKHOCTH M
TEeMIIepaTypbl
Pa3nooOpa3ue opraHu3mMoB U BX http://www.sbio.info
knaccudukanus. [Ipakruueckas
14 pabota «O3HaAKOMJICHHUE C
MPUHIIMIIAMHA CUCTEMATHKU
OpPraHU3MOB»
15 MHoroo6pa3ue u 3HaYeHUE PaCTCHUI http://www.sbio.info
16 MHoroo6pa3ue u 3HaueHue http://www.sbio.info
KUBOTHBIX
17 MHoroo6pasue u 3HaueHue rpudoB http://www.sbio.info
18 bakrepuu u BUpychl kak popma http://www.sbio.info

KHN3HH
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http://www.sbio.info/
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http://www.sbio.info

19 Cpenpl 0OuTaHUS OPraHU3MOB
20 Bopanas cpenga oOuTaHus OpraHu3MOB http://www.sbio.info
http://www.sbio.info
Hudposas
naboparopus 1o
21 HazemHo-Bo31ymHas cpeaa AKOJIOTHH (JaTYUK
00UTaHUS OPTraHU3MOB OCBEILIEHHOCTH,
BJIQKHOCTH H
TeMIepaTyphI
http://www.sbio.info,
IlouBeHHas cpenia oOUTaHUSA uuposas
opranu3MoB. [IpakTuyeckas pabora naboparopus (IaTunK
22 «BBISBIEHHE ITPUCTIOCOOTECHHMI 0.5 OCBEICHHOCTH,
OpraHu3MOB K cpefie oOuTanus (Ha BJIQ)KHOCTH M
KOHKPETHBIX PUMEpPax)» THMIIEpaTypHl).
23 OpranusMmsbl Kak cpesia oOuTaHus ttp:/fwww.sbio.info
http://www.sbio.info
Hudposas
JabopaTopus 1o
24 Ce30HHbIE U3MEHEHUS B KHU3HU SKOJIOTHH (JaTYHK
OpraHu3MOB OCBELICHHOCTH,
BJIQKHOCTHU U
TeMIepaTyphl
25 [TonsiTHe 0 MPUPOIHOM COOOIIIECTBE. ttp://www.sbio.info
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26

B3anMocBs3u opranusmoB B
MPUPOHBIX COOOIIECTBAX

http://www.sbio.info

27

[InimeBsie CBA3U B IPUPOIHBIX
cooO1ecTrax

http://www.sbio.info

28

PaznooOpazue mpupoaHbIxX
coo011ecTB

http://www.sbio.info

29

HckyccTBeHHBIE COOOIIIECTBA, UX
OTJINYKE OT MPUPOJIHBIX COOOIIECTB
JlabopaTtopHnas pabota «3yuenue
HNCKYCCTBCHHBIX COO6HICCTB n nux
obOuraTenel (Ha mpuMepe akBapuyMma
U JIp.)»

0.5

http://www.sbio.info,

JlaT4uk BIaXKHOCTH

30

[IpuponHbie 30HBI 3eMiH, UX
oOutarenu

http://www.sbio.info

31

BnusiHue yenoBeka Ha KUBYIO
HIpUpoAY

http://www.sbio.info

32

I'moGanbHbIE YKOJIOTHYECKUE
poOIIeMbI

http://www.sbio.info

33

[Tytu coxpaHeHus: OUOJIOTUIECKOTO
pazHooOpa3us

http://www.sbio.info

34

PesepBHbiit ypok. O600mIeHEe
3HAHMI [0 MaTepHay, U3y4eHHOMY B
5 Kknacce

http://www.sbio.info

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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6 KJIACC

JlaTa uzyyenust DJIeKTPOHHbIE
KosunyecTBo yacos
uudposeie
o0pa3oBaTe/ibHbIE
pecypchbl,
o DaxT HCI0JIb30BaAHHE
1any HU(PpPOBOro u
aHAJIOTOBOI'0
Ne i/ Tema ypoxka
B Kontpoabubie | IpakTunueckue o0opynoBaHus
cero
padoThI padoThbI HEeHTpa
€CTeCTBEHHO-
HAYy4YHOH W
TEXHOJOTH4eCKOoi
HANpaBJIEHHOCTH
BoTaHMKa — HayKa O pacTeHHAX 1 http://www.shio.info
OO6mme npu3Hakd U YPOBHH http://www.sbio.info
OpraHu3aIul PaCTUTEILHOTO 1
opranusma
CriopoBbIe 1 CEMEHHBIEC PACTEHUS 1 http://www.sbio.info
PactuTenbHas KiIeTKa, e¢ U3ydeHHe. http://www.sbio.info
JlaboparopHas pabota «/3yuenue .
4 PATOpHai p e 1 [udpooii
MUKPOCKOTIHYECKOTO CTPOCHHUS JIHCTA
MHUKPOCKOTI
BOJTHOTO PACTEHUS DIIOACH»
XUMHUYECKUH COCTAB KIIETKH. 1 05 http://www.sbio.info
JIaGopatopHas pabota «OOHapyx)eHHe '



http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/
http://www.sbio.info/

HCOPraHNM4YCCKUX U OPraHUYCCKUX
BCIUICCTB B paCTCHHUN

http://www.sbio.info

Hudposas
naboparopust 1o

AKOJIOTMH (JaTYUK

6 Ku3HenesATeIIbHOCTh KIICTKH
OCBEILIEHHOCTH,
BJIQ)KHOCTH U
TeMIIepaTypbl
PacturensHble TKAHH, UX )YHKIIAH. http://www.sbio.info
7 JlabopaTtopHnast pabota <(H3y‘—IeHvI/Ie 05 Lindposoii
CTPOEHUS PaCTUTENIbHBIX TKaHEH
MHUKPOCKOTI
(ucronbp30BaHNEe MUKPOTIPENIapaToOB)»
Opransl pactenuii. JlaboparopHas http://www.sbio.info
pabota «/3y4yeHune BHEITHETO
CTPOEHUS TPABSIHUCTOTO LIBETKOBOTO
8 pacTeHus (Ha KUBBIX WK TepOapHBIX 0.5
9K3EeMILIpax PacTEHUI): MacTyIIbs
CyMKa, pe/ibKa TuKasl, JIOTHK €AKUI 1
Jpyrye pacTeHus»
Crpoenue cemsH. Jlaboparopnas http://www.sbio.info
9 pabota «M3ydyeHue cTpoeHus ceMsH 05
OJIHOJIOJIbHBIX U JABYJOJIBHBIX
pacTeHu»
Bunbl KOpHEN U TUIIBI KOPHEBBIX http://www.sbio.info
10 cucreM. JlabopaTopHas paboTta

«M3yueHne cTpoeHHsI KOPHEBBIX
CUCTeM (CTEp>KHEBOI U MOUKOBATO)
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Ha IpuMepe repOapHbIX SK3EMIUIIPOB
WJIY JKUBBIX pacTeHuil. 3ydenue
MHKpOIIpenapara KIeTOK KOPHs»

11

Bunousmenenne kopHen

http://www.sbio.info

12

[ToGer. Pa3zBuTne modera U3 MovKH.
JlabopaTtopHnast pabota «3yuenue
CTPOCHHA BEIrC€TaTUBHBIX U
reHepaTUBHBIX MOYEK (Ha mpumepe
CUPEHH, TOIIOJIA U APYIUX PACTEHUM )»

0.5

http://www.sbio.info

13

Crtpoenue ctebis. JlabopaTopHas
pabora «PaccmaTpuBaHue
MHUKPOCKOIMTMYCCKOT'0 CTPOCHU A BETKU
nepeBa (Ha TOTOBOM
MHKpOIIpEerapare)»

0.5

http://www.sbio.info

[udposoit

MHUKPOCKOTI

14

BuemiHnee v BHyTpeHHEE CTPOEHUE
nucra. JlabopatopHas padbora
«O3HaKOMIIEHHE C BHEIIIHUM
CTPOEHUEM JIUCTHEB U
JUCTOPACHOJIOKEHUEM (Ha KOMHATHBIX
PACTEHUSX)».

0.5

http://www.sbio.info

15

Bunousmenenus mooeros.
JlaGopaTtopHas pabota
«HccnenoBanue cTpoeHUs
KOPHEBHIIIA, KITYOHs, JIYKOBHIIBI»

0.5

http://www.sbio.info

16

Ctpoenue u pazHO0Opa3ue LBETKOB.
JlaGopatopHas pabota «3yuenue
CTPOEHHS IIBETKOB»

0.5

http://www.sbio.info
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Cougerusi. JJaboparopnas pabota

http://www.sbio.info

17 «O3HaKOMIIEHHE C Pa3IMYHBIMU 0.5
TUIIAMU COILBETUI
18 TL10 a6l http://www.sbio.info
19 PacnpocTpanenue mionoB U cEMsH B http://www.sbio.info
pUpoJIie
20 OGMeH BelecTs y pacTeHUi http://www.sbio.info
21 MuHepanbHOE IUTAHUE PACTEHUN. http://www.sbio.info
Y nobpenus
®dotocunres. [IpakTudeckas padbora http://www.sbio.info
29 «Habmonenne mporecca BhIACICHUS 05
KHCJIOPO/1a HA CBETY aKBaAPUyMHBIMU '
pacTeHUSIMI»
23 Ponb dhoTocunrTE3a B IpUpOoae U http://www.sbio.info
KU3HU YeJIOBEeKa
Jpixanue kopHs. JlabopaTopHas http://www.sbio.info
24 pabota «3ydeHue posu peIXJICHHS 0.5
JUIS TIXaHUSI KOPHEN»
25 Jluct u cTebenpb Kak opraHbl IbIXaHUS http://www.sbio.info
TpaHCHIOPT BEIIECTB B PACTEHUH. http://www.sbio.info
26 [IpakTnueckas pabota «BrisiBneHue 05
TepeIBUKEHUS BOJIbI M MUHEPAbHBIX '
BEILIECTB 110 JPEBECUHE
27 Brinenenue y pacrenuii. Jlucronazg http://www.sbio.info
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28

IIpopacranue cemsH. [IpakTudeckas
pabota «OrnpeneneHrne BCX0KECTH
CeMsIH KYJIbTYPHBIX PACTCHHIA U TIOCEB
uX B rpyHT». «OnpeneneHue ycioBHi
MIPOpacTaHUs CEMSIH»

0.5

http://www.sbio.info

Hudposas
naboparopust 1o

AKOJIOTUH (JaTYUK
OCBELICHHOCTH,
BJIQ)KHOCTH U
TeMIIepaTypbl

29

Pocr n pazsutne pacreHus.
[IpakTnueckas pabota «Habmonenue
332 POCTOM H Pa3BUTHEM IIBETKOBOTO
pacTeHus] B KOMHATHBIX YCIOBUSX (Ha
npuMepe ($HacoM WM TOCEBHOTO
ropoxa)»

0.5

http://www.sbio.info

30

Pa3zmHoOXeHue pacTeHuil 1 ero
3HaYEHUE

http://www.sbio.info

31

Omnsinenune. JIBoHOE
OTUIOJIOTBOPEHHUE

http://www.sbio.info

32

O6pa30BaHI/Ie IJIOJ0B U CEMSAH

33

BereratuBHOoe pa3MHOKeHHE
pactenuii. [IpakTuueckas padota
«OBnazenue npuémMamu
BETETATUBHOTO Pa3MHOKEHUS
pacTeHuii (4epeHKOBaHUE TTOOETOB,
YepeHKOBaHUE JIUCTHEB U JPYrUe) Ha
puMepe KOMHATHBIX PacTeHUN
(TpageckaHIysl, CEHITONUS, OETOHMUS,
CaHCeBbEpa U APYTUE PACTCHUS)»

0.5

http://www.sbio.info
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PesepBHriit ypok. O000IICHIE 3HAHNT

http://www.sbio.info

34 O CTPOECHUU U KU3HEAECATECIbHOCTH 1
PaCTUTENBHOTO OPraHu3Ma
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



http://www.sbio.info/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MaTepl/IaJILHO-TeXHI/I'leCKaﬂ 0a3a:

/a

1.Iludposas mabopaTopus:

1) mianmer (I1K).

2) JIaTurK TeMIepaTypbl HCCIETYEMOM CPE/IbI.
3) JlaT4uK BJIaXKHOCTH.

4) JIaT4rK OCBENICHHOCTH.

5) JlaTyuk TeMmepaTtypsl OKpYKarollel Cpessl.

6) JHatuuk pH.

7) Mukpockon (mudposas ayrma).

2. JlaTunku nudpoBeIX 1a00paTOPHl IO OMOJIOTHUH, YKOJIOTHH U (PU3UOIOTHH

buonorusa

BrnaxnocTtu Bo3nyxa
OCBELIEHHOCTH
pH

Temmnepatypsl okpysKaromien
cpensl

DKOJIOTHSI dusnomorns
BrnaxnocTtu Bo3nyxa OcBenéHHOCTH
OcCBeNUéHHOCTH pH

pH

TemnepaTypsl OKpyKarolen
Cpelsl

Onruueckoil MIOTHOCTH 525
HM (KOJIOpUMETP)

JlaTuuk Temreparypsl
HCCIIEYEMOU CPEJIbl
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