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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o OWOIIOTMM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a Taxxke dhemepanpbHOU paboyeit MporpaMMbl BOCITUTAHUS.

[IporpaMmma 1o OWONOTHM HampaBiieHa Ha (HOPMHUPOBAHHE ECTECTBCHHO-

HAy4YHOM TPaMOTHOCTH OOYYalOIIMUXCS W OpPraHu3alyi0 H3ydeHHs] OWOJIOTMM Ha
JeATeTLHOCTHON OCHOBE. B mporpamMme mo OMOJI0THH YYUTHIBAIOTCS BO3MOYKHOCTH
yueOHoro mpenmera B peanmzainuu TpeboBanuit ®I'OC OOO K 1UIaHUPyEMBIM
JUYHOCTHBIM W METaNpEAMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKKe pean3alius
MEXIPEIMETHBIX CBSI3€M €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTO 001ero oopa3zoBanusa. YueOHbIN npeamer «buonorus» crnocoOcTByeT
dbopmupoBaHuto y  oOyyalwmuxcs  yMeHHs ~ 0€30IacHO  KCIOJIb30BaTh

nabopaTopHoe 00Opy/IOBaHWE, B_TOM 4YHCJe € HCI0Jb30BaHueM HUGPOBOro

OﬁODVIIOBaHI/Iﬂ HEHTPAa «Touka PpoCTa», ITPOBOJUTDH HCCJIICA0BAaHUA,

aHAIM3UPOBATh  MOJYYEHHbIC  PE3YyJNbTaThl,  MPEIACTABIATH U  HAYYHO
apryMEHTHpPOBATh TOJy4YEHHBIE BBIBOJALL. B mporpamMe 10 OHOJIOTHH
ONPEIENSIOTCA OCHOBHBIE LEIM H3y4YeHUsT OWOJIOTMM Ha YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHHUS MPOrpPaMMbl TIO
OWonorMu:  JIMYHOCTHBIE, MeETalpeAMeTHbIe, mnpeameTHbie.  [IpeameTHbie

IJTAaHUPYEMBIE Pe3yJIbTaThl IaHbI IJIs1 KKOTO Toja U3y4YeHHs] OUOIOTHH.

buonorus pa3BuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >XHBOUW MPUPOJIBI H
MeToMax €€ IMO3HAaHMSI, MO3BOJSET CPOPMUPOBATH CHUCTEMY HAyUYHBIX 3HAHHHU O
JKUBBIX CUCTEMaX, YMEHHUS MX IMOJIydYaTh, IPUCBANBATh U IPUMCHSATH B )KU3HEHHBIX
CUTYaIHSIX.

buonornyeckas MOATOTOBKAa OOCCIICUMBACT TIOHMMAHHE OOYYaIOIIUMHUCS
HAyYHBIX TPUHIIMIIOB YEJIOBEYECKON NEATEIbHOCTH B TMPHUPOJC, 3aKJIAbIBACT
OCHOBBI IKOJIOTHYECKOU KYJIBTYPHI, 3J0POBOTO 00pa3a KU3HH.

[ensamu u3ydeHus OMOJIOTUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
SIBIISTFOTCS:

dbopMHupoBaHWE  CHCTEeMBbl 3HAaHMW O TPU3HAKAX W  MpoIeccax
KU3ZHEICATSIIbHOCTH OMOJOTHYECKUX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;



dbopMHpOBaHWE  CHCTEMBl 3HAaHMK 00  OCOOCHHOCTSX  CTPOCHHSI,
KHU3HECSATEIIbHOCTH OpraHN3Ma YeJIOBEKa, YCIOBUAX COXPAHEHUS €ro 3/I0POBbS;

dbopMHpOBaHUEe YMEHUW TMPUMEHATh METOJbI OMOJIOTHYECKON HAYKW JIs
U3Yy4YEHUs! OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE OPraHU3Ma YeJIOBEKa;

dbopMHUpoBaHUEe YMEHUW UCIHOJIb30BaTh WHGOPMAIIMI0O O COBPEMEHHBIX
JOCTIDKCHHSIX B 00J1aCTH OMOJIOTHH ISl OOBSICHEHUS POIIECCOB U SIBICHUN KUBOU
MPUPOIBI U KUZHEEATSTLHOCTH COOCTBEHHOTO OpTraHU3Ma;

dbopmupoBaHue yMEHUN OOBACHATH PpOJIb OHOJIOTHMH B MPAKTHYECKOM
NESATEIbHOCTH JII0JIeH, 3HaUYeHuEe OMOJIOTUYECKOro pa3HOo0pasusl il COXpaHEHUs
ounocdepsl, MOCIEACTBUS ACITEIBHOCTH YEJIOBEKA B IPUPOJIC;

GbOpMHpPOBAaHUE  DKOJOTHYECKOW  KYJIBTYphl B  IENAX  COXPaHCHHS
COOCTBEHHOTO 3/I0pPOBbSI M OXPAHBI OKPY’KAIOIIEH CPEIbI.

JlocTikeHue 1enei mporpaMMbl MO OMOJIOTUUA OOECIIEYMBAETCS PEIICHUEM
CJIEYIOIMX 3a/1ay:

npuooOpeTeHue 00yYaroImMUCS 3HAHUU 0 JKUBOU IIPUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHHMSI, KHU3IHEACITETPHOCTH M CPeroo0pasyromeld posu
OpPraHM3MOB, YEJIOBEKE KaK OMOCOIMATbHOM CYIIECTBE, O PO OHMOIOTUYECKOM
HAyKU B MPAKTUYECKON JACATEIBHOCTHU JIIOJICH;

OBJIAJICHUE YMEHUSMH TIPOBOJUTH HCCIEAOBAaHUS C HCIOJIb30BAHUEM
OuoornuecKoro 0060pyA0BaHus (¢ MCMOJIb30BaHHEM HU(POBOro 060py10BaAHMS
nenTpa «Touka pocra») W HAOMIOACHUS 3a COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE TIPUEMOB PabOTHI ¢ OMOJOTUYECKON HH(POPMAIIHEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JacTH OMOJIOTHH, €€ aHadu3 U KPUTHYECKOE
OIICHHBAHUE;

BOCITUTAHNE OMOJIOTUYECKH W IKOJIOTUYECKH TPAMOTHOMN JTMYHOCTH, TOTOBOM
K COXPaHEHUIO COOCTBEHHOTO 3JI0POBbS 1 OXPAHBI OKPYIKAIOIIEH CPEJIbI.

OO11ee YuCII0 YacoB, OTBEICHHBIX ISl U3YYEHHsI OMOJIOTUH, cocTaBisieT 238
yacoB: B 5 kiacce — 34 yaca (1 gac B Hexmenmo), B 6 kinacce — 34 yaca (1 gac B
HeJneno), B 7 kiacce — 34 vaca (1 gyac B Hegento), B 8 kiacce — 68 yacoB (2 vaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme IO OHOJIOTMH TIEpEYeHb JAOOPATOPHBIX H
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJATEIbHBIM, YUYUTENIb JelaeT BBIOOP
NpOBENCHHUS JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYaTbHBIX
0COOCGHHOCTEM  oOyyarommxcs, CIIMCKa  DKCIEPUMEHTAJIbHBIX  3aJIaHuM,
MpeaiaraéMbIX B paMKax OCHOBHOT'O TOCYZIapCTBEHHOTO 9K3aMEHA 10 OMOJIOTHH.



COJAEPKAHUE OBYUYEHUA

5 KUIACC

1. buoJsorusi — HaykKa 0 »KMBOU NPUPOIE

[Tonsitue o xu3Hu. [lpu3HaKM KUBOro (KJIETOYHOE CTPOEHHUE, MUTAHHE,
JbIXaHWE, BBIJECICHHE, POCT U Apyrue npusHaku). OOBEKTHI KUBOM U HEXKUBOU
IPUPOJIbI, X cpaBHEHUE. JK1Bast 1 HEXXUBasi IPUPOJA — EAUHOE LIEIIOE.

buonorus — cucrema Hayk o xuBoM npupoje. OCHOBHBIE pa3aeibl ONOJIOTUU
(OoTaHMKa, 300J10TUS, DKOJOTHS, LUTOJOTUS, aHATOMMSI, (PU3HMOJIOTHS U JIPYTHe
paznensl). [Ipodeccun, cBa3aHHBIE ¢ OHOJOTHEH: Bpadu, BETEpPHHAP, ICHXOJIOT,
arpoHOM, >KMBOTHOBOJ U JApyrue (4—5 mpodeccuii). CBs3b OMOIOrUU C APYTrUMHU
HayKkamH (MaTemaTuka, reorpadus u npyrue Hayku). Ponbs Guonoruu B nmo3HaHuu
OKPY AIOILEro MUPa U NPAKTUYECKOMN NEATEIBHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonornn. IlpaBuna mnoBegeHuss u  pabOThl B KaOUHETE C
OMOJOrMYEeCKUMH TMpUOOpaMu M HHCTpymMeHTamMu. HMcmosb3oBaHue nmgposBoro
o0opynoBanusi nenTpa «Touka pocray.

buonornueckrue TepMUHBL, MOHATUS, CUMBOJBL. MICTOUHUKH OMOJOTHYECKHUX
3HaHui. [louck wuHPoOpMaUU C UCHOIB30BAHUEM PA3IUYHBIX HCTOYHUKOB
(Hay4yHO-TIOIyJISIpHAs TUTEPATypa, ClIPaBOYHUKH, IHTEpHET).

2. Mertoabl u3y4eHus JKMBOM PHUPOALI

HayuHble MeTOJbI U3y4eHHUs KMBOW MPUPOJBI: HAOIOJEHUE, SKCIIEPUMEHT,
onvcaHue, uMepenue, kinaccuduxamnus. [IpaBuia paboTel ¢ yBEIMUUTEIbHBIMU
npudbopamu.

Meton onucanus B OMOJIOTHM (HATJISHBINA, CIOBECHBIN, CXEMaTHUYECKHIN).
Meton uzmepenus: (MHCTpYMEHTHI u3Mepenusi). HabmoaeHue u 3KCepuMeHT Kak
BEYILUE METObI OMOIOTHH.

Jlabopamopnwie u npakmuueckue padomaol

N3ydenne mabopaTOpHOTO OOOpPYAOBAHHUSA: TEPMOMETPHI, BECHI, YallIKH
[letpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pyI0BaHHEM B IIKOJIHLHOM
KaOuHere.

O3HAaKOMIIEHHE C YCTPOMCTBOM JYIbl, CBETOBOI'O MHMKPOCKOMA, MpPABHIIA
pabOTHI C HUMH.

O3HAKOMIIEHHE C PACTUTEJbHBIMU U )KUBOTHBIMH KJIETKaMH: TOMaTta 1 apoy3a
(HaTypanbHble Tpenaparbl), HHPY30pun Ty(deabku ¢ TUAPbl  (TOTOBBIE
MUKpOIIpENaparbl) € MOMOIIBIO JyNbl M CBETOBOIO MMKPOCKONA, a TaKKe
HCIoJIb30BaHue nudposoro odopynosanus neHrpa «Touka pocray.

IKCKypcuu unu 6u0e0IKCKypcuu

OBnazeHue METONaMU M3y4Y€HUs JKMBOM MPHUpPOJAbI — HAONIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHuM3MbI — TeJ1a }KUBOH NPUPOIBI



[Tonsitue 06 opranusme. [losimepHbie U sinepHble opraHu3mbl. Kietka u eé
oTkpbiTEe. KiieTouHoe cTpoeHue opraHu3MoB. LluTonorus — Hayka O KIETKE.
Kietka — HauMeHbIIasi €IMHULIA CTPOEHUS MU >KU3HEIAECATEIBHOCTH OPraHU3MOB.
YCTpoicTBO YBEIMUUTENBHBIX MPUOOPOB: JIyIbl 1 MUKpOCKoma. CTpoeHHe KIETKU
M0J1 CBETOBBIM MUKPOCKOIIOM: KJIETOYHAasi 000JI0UKa, [IUTOIIa3Ma, Sapo.

OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHH, OpraHsl,
CUCTEMBI OPTaHOB.

KuznenestenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOCHHUSI W MPOIECCOB
KU3HENIEATEIbHOCTH Y PACTEeHUH, )KUBOTHBIX, OaKTepUil U TPUOOB.

CBoiiCTBa OpraHuM3MOB: [HTAHUE, JbIXAaHWE, BBIACICHUE, JBUKCHHUE,
pa3MHOXEHHUE, Pa3BUTHE, PA3APAKUMOCTh, MPHUCIOCOOIEHHOCTh. OpraHu3m —
€MHOE LETI0E.

PazHooOpa3ue opraHu3sMoB U UX KiacCHUPHUKanus (TaKCOHbI B OWOJIOTHU:
AapCTBa, TUMBI (OTAEIBI), KIACChl, OTPAIAbI (TOPSIKU), CEMEWCTBA, POJbI, BUJBIL.
baktepun u BUpycbl Kak (OpMBI KU3HH. 3HAUEHUE OaKTEpUil M BUPYCOB B
IPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamopnsie u npakmuueckue pabomot

N3ydeHne KIETOK KOXKUIIBI YENIyH JIyKa MOJ JIyIIOH M MHUKPOCKONOM (Ha
pUMepe CaMOCTOSTEIBHO MMPUTOTOBICHHOTO MUKpompenapara). (Mcmoab3oBanue
uudposoro o6opyaoBanus neHTpa « Touka pocray).

O3HaKOMIIEHHE C TPUHIUIIAMU CUCTEMATUKH OPTaHU3MOB.

Hab6mronenue 3a motpe6ieHrneM BOIbI PACTCHUEM.

4. OpraHmsmsl 1 cpeaa 00MTaHUA

[Tonsitue o cpene obutanusa. BoaHas, Ha3eMHO-BO3AyIIHAs, MOYBEHHas,
BHYTpPUOpPraHU3MEHHas cpeabl oOurtanus. IlpeacraButenn cpen oOUTaHUS.
Ocob6ennocTu cpe; oouTaHust oprauu3MoB. [IpucnocoOsieHnst opraHu3MoOB K Cpejie
obutanus. Ce30HHbIE U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopuvie u npakmuueckue padomol.

BoisiBienne mnpucrnocoOfeHud OpraHu3mMoB K cpelae obOutanus (Ha
KOHKPETHBIX NPUMeEpax).

IKCKypcuu uiu 8U0e0IKCKypcuu.

PacTuTenbHBIN U )KUBOTHBIH MUP POTHOTO Kpas (KpaeBeACHUE).

5. IlpupoaHble coobIecTBa

[lonatue o mnpupogHoM cooOiecTBe. B3auMOCBS3M OpraHu3sMoOB B
npupoAHbIX cooOmecTBax. [luieBbie cBsi3u B cooOuiecTBax. IlumieBbie 3BeHbS,
nend u ceru mnuTaHusa. [IpousBoawTenu, MOTpPEOUTENHM U pa3pyIIUTETU
OpPraHUYECKUX BEIIECTB B MPUPOIHBIX coodmiecTBax. [Ipumepbl mpUpOTHBIX
CO00MIECTB (JIec, Py, 03€pO U IPyTHe MPUPOTHBIC COOOIIECTBA).



HckyccTBeHHBIE COOOIIECTBA, UX OTIUYUTEIbHBIC MPU3HAKUA OT MPUPOIHBIX
coobmectB. [IpuumHBI HEYCTOMYMBOCTH MCKYCCTBEHHBIX CO000IIecTB. Ponb
MCKYCCTBEHHBIX COOOILIECTB B JKU3HU YEJIOBEKA.

[Ipupoausie 30Hb 3emiin, ux obutatenu. dGrnopa u payHa npupoIHBIX 30H.
JlanamadTel: IPUPOIHBIE U KYJIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padomsul.

W3ydyeHne WCKyCCTBEHHBIX COOOIIECTB M HMX oOuTaTened (Ha mpumepe
aKBapuyMa U JIPYTHX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu unu 6u0eoIKCKypCuu.

N3yuyenue npupoaHbIX cOOOUIECTB (Ha MpUMeEpe Jieca, 03epa, npyaa, Jiyra u
JIPYTUX MPUPOIHBIX COOOUIECTB.).

N3yueHue ce30HHBIX SBJICHUN B KU3HHU MPUPOJIHBIX COOOIIECTB.

6. 7KuBasi npupoaa v 4eJ0BeK

W3meHeHuss B MpUPOJE B CBSI3W C Pa3BUTHEM CEJIBCKOIO XO3SICTBA,
IIPOU3BOJICTBA U POCTOM YMCJIEHHOCTH HaceJeHus. BiusHue yenoBeka Ha >KMBYIO
IPUPOAY B XOJ€ UCTOpHUH. [ 100aIbHBIE 3KOJIOTMUECKHE POOIeMbl. 3arpsa3HeHue
BO3JIyIIIHOM M BOJHOM 000J04€K 3eMIId, MOTEPH TIOUB, UX MpeaoTBpaiieHue. [lytu
COXpaHEHHusi  Ouosornyeckoro pasHooOpasus. OxpaHseMble  TEPPUTOPHUU
(3amoBeTHUKHU, 3aKa3HUKHU, HAIIMOHAIBHBIC MTAPKU, MAMSITHUKU NPUPoIbl). KpacHas
kHura Poccuiickoit ®enepanyu. OCo3HaHKE )KU3HUA KaK BEIUKON HEHHOCTH.

Ilpaxkmuueckue padbomeul.

[TpoBenenune akuuu 1no yoopke mycopa B OnmkaiiiieM Jiecy, mapke, CKBepe
WIM HA MPULIKOIBHOW TEPPUTOPUH.

6 KJIIACC

1. Pacrure/ibHBIN OPraHu3M

boranuka — Hayka o pactenusix. Pasgenbr 6otanuku. CBs3b OOTaHHUKHU C
JPYTUMU HayKaMU U TeXHUKOM. OO1ue Npu3HaKy pacTeHUM.

Pa3nooOpa3ue pacteHuil. YpOBHM OpraHU3alMU PaCTUTEIILHOTO OpraHu3mMa.
Bricime u Huzmme pactenusi. CopoBbI€ U CEMEHHBIE PACTCHUS.

PacturenbHas knerka. M3ydyeHune pacTUTENBHOM KIJIETKH II0J CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  00OJIouKa, sApO, [HTOIIazMa  (TJIacTHIbI,
MUTOXOHAPUM, BAKyOJU C KJIETOYHBIM COKOM). PacturenbHble TkaHu. DyHKIUN
pPACTUTENBHBIX TKAHEH.

Opransl U cucTeMbl OpraHoB pacteHuil. CTpoeHHuEe OpraHOB PACTUTEIBLHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXKIY COOO.

Jlabopamopnwie u npakmuueckue padomol.

N3ydeHre MUKpOCKOIIMYECKOTO CTPOEHUS JIMCTA BOJHOTO PACTEHUS DJIOJEH.



N3yuenue CTPOEHUS PACTUTENBHBIX TKaHEH (ucnoabp30BaHUE
mukponpemnaparos). (Mcmosib3oBanne mnudpoBoro o00pyIoBaHUs IEHTPA
«Touka poctay).

N3yyeHne BHEIIHErO0 CTPOCHHUS TPaBSHUCTOTO I[BETKOBOIO pacTeHus (Ha
YKUBBIX WIH TepOapHbIX SK3EMIUISIpaX pACTEHUM): MACTYIIbsl CYMKa, pelibKa JUKas,
JIOTUK €IKUI U IpyTrue pacTeHHUs.

OObHapy>keHue HEOPTaHUYECKUX U OPIraHUYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu unu 6u0eoIKCKypCuu.

O3HakoMJIEHHE B IPUPOJIE C IBETKOBBIMUA PACTCHUSIMU.

2. CrtpoeHue 1 MHOTro00pa3ne MOKPbITOCEMEHHbBIX PACTEHU

Crpoenne cemsH. CoCTaB U CTPOCHUE CEMSIH.

Buapl KOpHEN ¥ TUIIBI KOPHEBBIX cUCTEM. Buaonsmenenus kopuen. Kopens —
OpraH IOYBEHHOI0 (MUHEpaNbHOro) nuraHus. KOpHM M KOpHEBBIE CHUCTEMBI.
BHemHee u BHyTpeHHEE CTpPOEHHME KOpPHS B CBS3U C ero QyHkuusmu. KopHeBoi
yexyMK. 30HbI KOpHA. KopHeBbie Bomocku. Poct kophs. llormomenue xopHsamu
BOJbl 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOJUMBIX PACTEHHUIO (KOPHEBOE JABIICHUE,
ocMmoc). BugonsmeHenne KOpHeu.

[ToGer. Pazutue mnoGera u3 mnouku. CtpoeHue crebnss. Bhemnee u
BHYTpEHHEE CTpPOCHUE JHCcTa. Bupon3meHeHus MOOEroB: KOpPHEBUIIE, KIIyOEHb,
nykoBuiia. X cTtpoeHue, OMOJIOTHYECKOoe M X03sicTBeHHOEe 3HadyeHue. [lober u
nouku. JlucropacnosioxkeHre M JaucToBast Mo3auka. CTpoeHne U (PyHKUUHU JIUCTA.
[Ipocteie W cinoxHble JHUCThA. BugousmeHenust auctbeB. OcOOEHHOCTH
BHYTPEHHEI0 CTPOEHUS JIUCTa B CBSI3U C €ro (QyHKUUSAMHU (KOXKMIIA M YCThULA,
OCHOBHAsI TKaHb JINCTA, IPOBOAAIINE TyYKH). JIUCT — Opran BO31yIIHOTO TUTAHHUS.

Crpoenue u pasHooOpaszue 1BeTkoB. CorBerus. [lnoael. Tunsl mioao0B.
PacnpocTpaHeHue Mao/10B U CEMSIH B IPUPO/IE.

Jlabopamopuvie u npakmuueckue padomol.

N3ydeHne CTpOEHUs] KOPHEBBIX CHUCTEM (CTEp>KHEBOM M MOYKOBATOW) Ha
npumepe repOapHbIX FK3EMIUISIPOB UIIM KUBBIX PACTCHUH.

N3yuenne Mukpomnpenapara kierok kopHs. (Mcmoab3oBanue uugpoBoro
odoopynoBanus neHTpa «Touka pocray).

O3HAaKOMIIEHHE C BHEIIHUM CTPOEHUEM JIUCTHEB M JIMCTOPACIOJIOKEHUEM (HA
KOMHATHBIX PACTCHHUSIX).

N3yueHue CTpOEHHUs BEreTaTUBHBIX U T€HEPATHUBHBIX MOYEK (HA IMpUMEpe
CUPEHH, TONOJIA U JPYTUX PACTEHUM).

MN3yyeHne  MHKpPOCKONMMYECKOTO  CTPOEHHMsSI  JucTa  (Ha  TOTOBBIX
mukponpemnaparax). (HMcmojb3oBanue umuppoBoro o00pyI0BaHHS IEeHTPa
«Touka pocTay).



PaccmarpuBaHne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
mukponpemnapare). (Mcmoab3oBaHue mudpoBoro o00pyaoBaHUS LEHTPa
«Touka poctay).

HccnenoBanue cTpoeHUs] KOPHEBUIIA, KITYOHS, JTyKOBHUIIBI.

N3ydeHne CTpOeHHUs LIBETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUIIAMH COLBETUH.

N3ydenne CTpOeHHs CEMSH JIBYIOJIbHBIX PACTCHUM.

N3ydenne CTpoeHHs CEMSH OJHOAOJBbHBIX PACTEHUMN.

3. 7Ku3HenesiTeJIbHOCTb PACTUTEIbHOI0 OPraHNu3Ma

OO0OmMeH BelecTB y pacTeHuil

Heoprannueckue (Boaa, MHUHEpaJbHbIE COJIM) U OpPraHUYECKUE BEIIECTBA
(Oenku, XKupbl, yriaeBoAbl, HyKJIEMHOBBIE KUCIOThI, BATAMUHBI U JPYTUE BELIECTBA)
pactenus. MuHepaabHOE MUTaHUE PACTEHUN. Y 10OpeHusl.

IIuTanue pacreHus.

[Tornmomenne KOpHAMH BOJBl UM MHUHEPAIbHBIX BEHIECTB, HEOOXOIMMBIX
pacTeHuto (KOopHeBoe naBiieHHe, ocMmoc). IlouBa, e€ mmomopoaue. 3HaueHuUe
0o0pabOTKM TMOYBBl (OKy4YMBAHHWE), BHECEHHUS YAOOPEHHI, MPOpPEKUBAHUS
IIPOPOCTKOB, MOJIMBA JUISl )KU3HU KYJIbTYPHBIX pacTeHuil. [ uaponoHuka.

®dotocunres. JIcT — opran BO3IyIIHOTO NMUTaHUs. 3HaUeHUEe (POTOCUHTE3A B
IIPUPOJIE U B )KMU3HU YEJIOBEKA.

J{bIXaHue pacTeHus.

JIpixaHnue KOpHA. PhIXileHME TOYBBI Il YJIYYILICHUS JbIXaHUS KOPHEM.
VYcioBusl, NPENATCTBYIOIIME JBIXaHUIO KOpHEW. JIMCT Kak oOpraH JbpIXaHUsd
(ycteuunblil anmnapar). Ilocrymenue B auct atmochepHoro Bozayxa. CuibHast
3anbUIEHHOCTh BO3[yXa, KakK MPEMSITCTBUE IS AbIXaHUs JMcTheB. Crebenb Kak
OpraH JbIXaHus (HaJIu4ue yCTHUI] B KOXKHUILE, yeueBUYeK). OCOOCHHOCTH JIbIXaHUS
pacteHuil. BzauMocBs3b IbIXaHUs pacTeHus ¢ (POTOCUHTE30M.

TpaHcnopr BeliecTB B PACTEHHUH.

CBsi3b KJIETOYHOTO CTpOEHHUs cTeOss ¢ ero QyHkuusMu. PocTt crebns B
mHy.  KnerouHoe crpoeHue cTeOisi  TPaBSHUCTOTO PACTEHUSA: KOXKHUILIA,
MPOBOJISALIME MyYKH, OCHOBHAas TKaHb (mapenxuma). Knerounoe ctpoenue creds
JIPEBECHOTO pacTeHus: kopa (mpoOka, my0), kamOuii, TpeBeCHHa W CEpIIEBUHA.
Poct crtebns B TommmHy. [IpoBomsimue TkaHu KOpHS. TpaHCoOpT BOIBI U
MUHEpaIbHBIX BEUIECTB B PACTEHUM (COCYIbl JPEBECHHbI) — BOCXOMSIIHUNA TOK.
Hcnapenue BoAbl yepe3 cTedelb U JIUCThs (TpaHcnupanus). Perymnsius ucnapeHus
BOJIBI B PACTEHUH. BiMsiHME BHENIHHWX YCIOBUW Ha UCIAPEHUE BOABL. TpaHCcHopT
OpPraHUYECKUX BEIIECTB B PACTEHUHU (CUTOBHUAHBIE TPYOKHU JIyOa) — HUCXOASIIUN
ToK. Ilepepacnpenenenue u 3amacaHve BELIECTB B pPACTEHUU. BblaeneHue y
pacrenuu. Jlucromnan,.



PocT 1 pazBuTHE pacTeHus.

[Ipopactanue cemsiH. YcnoBus mnpopactanusi ceMsiH. [loaroroBka cemsiH k
noceBy. PazBurue npopoCcTKOB.

OOpazoBatenbHble TKaHU. KOHyc HapacTaHus modera, pocT KOHUMKa KOPHS.
Bepxyiieynsiii © BCTaBOUHBIM pocT. PocT KOpHSA W cTeOls B TOJIIUMHY, KaMOUH.
OOpa3zoBaHue TOAMYHBIX KOJIEI Y APEBECHBIX pacTeHWd. Biusaue GutoropMoHOB
Ha pocT pacteHusi. PocToBbie ABMKEHUS pacTeHui. Pa3BuTre nodera u3 moukw.

Pa3smuoxxenne pacteHuil u ero 3HaueHue. CeMmeHHOe (T€HEpaTUBHOE)
pa3mMHOkeHue pacteHud. LBetkm u cousetusa. Omnbuienue. IlepekpécTHoe
OmbUJICHUE (BETPOM, IKUBOTHBIMHM, BOJIOM) U camoolbuieHue. JIBoiHoe
omtoaoTBopenue. HacienoBanue npru3HakoB 00OUX PACTEHHIA.

BereratuBHOE€  pa3sMHOXXEHME  IBETKOBBIX  PAaCTEHUWA B  MOPUPOJE.
BereratTuBHOE pa3MHOXEHHE KyJIbTypHBIX pacteHuid. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHUsl. XO35AUCTBEHHOE 3HAYEHUE BETE€TATHUBHOTO
Pa3MHOXKEHUS.

Jlabopamopnsie u npakmuueckue pabomaol.

HabGnronenue 3a pocTomM KOpHSL.

Habmroienue 3a poctoM nooera.

Omnpenenenue Bo3pacTa JIepeBa Mo CIUILY.

BrisiBiieHUE TIEepeIBUKEHUS BOJIBI U MUHEPAJIbHBIX BEIIECTB MO APEBECUHE.

HabGnrogenue mpoiiecca BbIACIEHUS KUCIOPOAA HA CBETY aKBAPUYMHBIMH
PACTEHHSIMU.

N3ydeHne ponu peIXJICHUS I IbIXaHHUS] KOPHEM.

OpnameHne  npuéMamMu  BErETaTUBHOTO  Pa3MHOXKEHUS  PAcTECHUU
(uepeHkoBaHME€ TO0ETOB, YEPEHKOBAaHWE JIMCThEB W JIPyrH€) Ha MpuUMepe
KOMHATHBIX pacTeHUM (TpaJecKaHIIUs, CEHIMOJus, OETOHUs, CaHCEBbEpA U JAPYTHUe
pacTeHus).

OrnpeneneHue BCXOKECTU CEMSIH KyJIbTYPHBIX PACTEHUN U MOCEB X B TPYHT.

HabGnrogenue 3a pocTOM U pa3BUTHEM LIBETKOBOTO PACTEHUS B KOMHATHBIX
ycioBusx (Ha mpumepe (Hacosu Uil MOCEBHOTO ropoxa).

Ornpenenenue ycinoBUil IPOPACTAHUS CEMSIH.

7 kaacce. JKuBOTHBII OpraHusM.

3o00Ji0rust — HAyKa 0 KMBOTHBIX. Paznensl 30010run. CBsi3b 300J0THH €
JIPYTUMU HAyKaMU U TEXHUKOM.

OOmume mnpu3HAKKW SKUBOTHBIX. OTIMYMS IKMUBOTHBIX OT PACTEHHM.
MHuoroo6pa3ue kuBOoTHOro Mmwupa. OJHOKIETOYHBIE W  MHOTOKJIETOYHbBIE

)KUBOTHBIE. DOpMa Tella )KUBOTHOTO, CAHMMETPHS, pa3MEPBI TEJIA U APYTOE.



AKuBorHas kJjerka. OTkpbiTUEe KUBOTHOM KJeTkH (A. JleBeHTryK).
CrpoeHne KUBOTHOW KJIETKH: KJIETOYHAass MeMOpaHa, OpraHOM/IbI MEpPEABUKEHUS,
AIpO C SIAPBIIIKOM, UUTOIJIa3Ma (MUTOXOHJIPUHU, MHUIIEBAPUTEIIbHBIE U
COKpAaTUTENIbHbIE  BaKyOJHW, JH30COMBI, KIETOYHBbIA 1eHTp). [lporecchl,
npoucxonsiue B kierke. Jlenenue kineTku. TKaHU KUBOTHBIX, UX pa3HOOOpa3ue.
Oprassl 1 CHCTEMBI OPraHOB KUBOTHBIX. OpraHu3M — €JUHOE LENOE.

JlaGopaTopHble M IpaKTHYEeCKUE padoThl.

Hccnenoanue 1moj MHUKPOCKONIOM TOTOBBIX MHUKPOIPENAPATOB KIETOK U
TKaHe# )KUBOTHBIX (MCMOIb30BaHue HH(POBOTro 00opyaoBanus meHTpa « Touka
pocTay).

CTtpoeHue ¥ KU3HEAEATEILHOCTh OPraHU3MAa KUBOTHOTO.

Onopa u JABWXKEHHE IKUBOTHBIX. (OCOOEHHOCTH THUIPOCTATHUECKOTO,
Hapy>KHOTO ¥ BHYTPEHHEIO CKeJleTa y JKUBOTHBIX. llepenBmxenne vy
OJTHOKJIETOYHBIX  (aMEOOBHIHOE, JKIYTUKOBOE). MBbIIEUHbIE JBWKEHHUS Y
MHOTOKJIETOUYHBIX: MOJET HACEKOMBIX, NTHUL, [JIABAHUE PHIO, ABUKEHUE MO CYIIE
MMO3BOHOYHBIX JKMBOTHBIX (TIoy3aHue, Oer, xoapba u Jpyroe). PwraakHbie
KOHEYHOCTH.

[IuTtaHne W TNUIEBApEHHE Yy JKUBOTHBIX. 3HAUCHHWE NuUTaHuA. [Iutanune u
MUIIEBAPEHUE Yy NOPOCTEMIIMX. BHYTPHUIIONOCTHOE W BHYTPHUKJIETOYHOE
NUIIECBAPEHUE, 3aMKHYTass W CKBO3HAs INUIICBAPUTENIbBHAS  CHCTEMA Yy
0ecrno3BOHOYHBIX. [TulieBapuTENbHBIA TPAKT Y MO3BOHOYHBIX, MHUINEBAPUTEIHHBIC
xene3bl.  DepmeHTl.  OCOOEHHOCTH ~ MUUIECBApPUTEIBHOW  CHUCTEMBI Y
MPEACTABUTENIECH OTPSAI0B MICKOMUTAIOIIHX.

JIpixaHue JKMBOTHBIX. 3HA4YeHUWE JbIXaHWs. [a3000MeH uYepe3 BCIO
NOBEpPXHOCTh KileTkH. KabepHoe npixanue. HapyxHble M BHYTpEHHHUE KaOpBHI.
KoxxHoe, TpaxeiiHoe, J€rouHoe abixaHue y ooOutateneit cymu. OcoOeHHOCTH
KOKHOTO JIbIXaHus1. POJIb BO3MYLIHBIX MEMIKOB Y MTHIL.

TpancnopT BemECTB y KUMBOTHBIX. PO TpaHCIIOpTa BEIECTB B OpraHu3Me
JKUBOTHBIX. 3aMKHYTass W  HE3aMKHYTass  KPOBEHOCHbIE  CHCTEMBI Y

0ecrno3BoHOUYHBIX. Cep/lie, KpOBEHOCHbIE cocyibl. CIMHHOM M OPIOLIHOM COCY/IbI,



KalWJUIAPBL, <JIOKHBIE Ceplla» y M0KIAeBOro uepBsi. OCOOCHHOCTH CTPOEHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Yy MOJUIIOCKOB M HaceKomblX. Kpyru
KpPOBOOOpAIICHUS 1 OCOOCHHOCTH CTPOCHHS CEpJIel] Y MO3BOHOYHBIX, YCIOKHEHHUE
CUCTEMBbI KPOBOOOpAIIICHUSI.

BrineneHne y JKMBOTHBIX. 3HAUEHHE BBIJCICHUS KOHEUHBIX IPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENIbHbIE BaKYOIH Y MPOCTEUIINUX. 3BE3TUATHIC KIIETKH
U KaHaJbIbl y TUIOCKUX YEpBEH, BBIACIUTEIbHBIE TPYOOUKH U BOPOHKH Y
KOJIbYAThIX YepBeil. MaabIUTrHeBbl COCYbl y HACEKOMBIX. [louku (TysOBUIIHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBON IMy3bIph Y TIO3BOHOYHBIX IKHUBOTHBIX.
Oco0GeHHOCTH BBIJIEICHUS Y NITULL, CBA3AHHBIE C MTOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CIIO3BOHOYHBIX. Y CIOKHEHUE
CTpPOEHUsI KOXM y NO3BOHOYHBIX. Koka Kak opraH BwlaencHUs. Posib KOXH B
tertootnaue. IIponsBoanesie koxku. CpencrBa MaCCUBHOW M AKTUBHOW 3aIlMTHI Y
KUBOTHBIX.

KoopauHaumst ©  peryisiuusi  KU3HEAESTENIbBHOCTH Y  JKMBOTHBIX.
Paznpa)kuMOCTh y  OJHOKJIETOYHBIX KMBOTHBIX. Takcuchl ((oTOTakcuc,
TpooTakcuc, XeMOTakCUC U Jpyrue Takcuchbl). HepBHas perymsuus. HepBhas
cuctema, €€ 3HaueHue. HepBHas cucremMa y OECHO3BOHOYHBIX: CeTYaTas
(muddysnas), cTBONOBas, y3loBas. HepBHas cucrema y MO3BOHOYHBIX
(TpyOuaTasi): TOJOBHON M CIMHHOM MO3T, HEPBHI. Y CIOKHEHHE TOJOBHOTO MO3ra
oT pei0 10 mutekonuTaromux. [losBreHne OONBIIUX MOMYyIIapuil, KOpbl, 60pO31 U
W3BWIMH. ['ymopanpHas perynsiuusa. Poiab TOPMOHOB B JKHW3HM KUBOTHBIX.
[TonmoBeie ropmonbl. [lomoBoit mumopdusm. Opranbl UYyBCTB, HX 3Ha4YCHUE.
Peuenrtopsl. Ilpocthie u cnoxuble ((haceTouyHwie) riaza y HacekoMbiX. Opran
3peHUs U CiyXa y MO3BOHOYHBIX, UX YyclokHeHHe. OpraHbl OOOHSHMS, BKyca U
ocsi3aHus y 0€CrO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran OOKOBOW JTHMHUU
y pbIO.

[ToBenenne KUBOTHBIX. BpoxaéHHOoe © TPHOOPETEHHOE TOBEICHUE
(MHCTUHKT u HaydeHue). Hayuenuwe: ycnoBHbIE peQeKChl, WMIPUHTUHT

(3areyatiienue), nHCAUT (moctwkeHue). [loBenenue: nuiieBoe, 0OOPOHUTEIHHOE,



TEeppUTOpHUANBbHOE, OpauHoe, uccienoBaTenbckoe. CTUMYJIIbI TOBEICHUS.

PasMHOXEHHME M pa3BUTHE XMUBOTHBIX. DEClonoe pa3MHOXKEHUE: JEJICHUE
KJIETKA OJHOKJIETOYHOTO OpraHM3Ma Ha JBE, IOYKOBaHWE, (pparMeHTanus.
[TonoBoe pasmHoxkeHue. I[IpemmyiiecTBO MOJOBOr0 pa3mHokeHus. I[lonoBbie
xene3bl. SInuHuKu U ceMeHHUKH. [lonoBbie kieTku (rametsl). Omio0TBOpEHUE.
3urota. I[lapteHorenes. 3apoapiiieBoe pazutue. CTpoeHHE SHIA TMTUIIBL.
BHyTpuyTpoOHOE  pa3BUTHE  MIIEKONMUTAIOMIMX. 3apOJBIIIEBbIE  OOOJOYKH.
[ImanenTa (metrckoe MECTO). [TynounsIii KaHaTHUK (mynoBuHa).
[TocTaoMOpuoHanbHOE pa3BUTHE: TMpsMoe, Hempsimoe. Metamopdo3 (pa3Butue c
MIPEBPAILICHUEM ): TIOJTHBIA U HETOJIHBIH.

JlaGopaTopHble 1 NPaKTHYeCKHe padoThI.

O3HakOMIIEHHE C OpraHaMU OMOPHI U JIBIXKEHUS Y dKUBOTHBIX.

N3yueHune cnocoOOB MOTJIOEHHUS MUY Y KUBOTHBIX.

N3yuenue cnocoOOB AbIXaHUS y )KUBOTHBIX.

O3HaKOMIIEHHE C CUCTEMAaMH OPTaHOB TPAHCIIOPTA BELIECTB Y JKUBOTHBIX.

N3ydeHne moKpoBOB Tella y )KUBOTHBIX.

N3yuenne opraHoB 4yBCTB Y KUBOTHBIX.

@opMUpOBaHUE YCIOBHBIX PEPIIEKCOB Y aKBAPUYMHBIX PbIO.

Crtpoenue siflia 1 pa3BUTHE 3apOJIbIIIA NITULBI (KYypHULIBI).

HUcnoan3oBanune uudposoro od6opyaosanus nueHrpa « Touka pocray.
CucremaTuyeckue rpynmnbl ;kHBOTHbBIX.

OcCHOBHBIC KaTEroOpuu CHUCTEMATUKH J>KUBOTHBIX. Bua Kak oOcCHOBHas
CUCTEMaTHYeCcKas KaTeropusi >KMBOTHBIX. Kimaccudukamnus xuBoTHbIX. Cuctema
XKHUBOTHOTO MHpa. CHcTeMaTH4eCcKre KaTeropry KUBOTHBIX (1IapCTBO, THII, KJIAcCC,
OTpsill, CEMENCTBO, PO, BHUJA), UX CONOJYMHEHWE. buHapHas HOMEHKIaTypa.
OTpaxxeHHEe COBPEMEHHBIX 3HAHWW O TPOUCXOXKICHWU M POJCTBE JKUBOTHBIX B
KJ1acCU(pUKaIY KUBOTHBIX.

OnHokJIeTOYHBIE  KUBOTHble —  mpocreiimme.  CTpoeHue W
KU3HEIEATeILHOCTh MpocTermmx. MecrooOutanue u oopas xxu3Hu. O06pa3zoBaHue

IUCThl TIPU HEOJAronpUATHBIX YCIOBUAX cpelbl. MHOrooopasue MnpoCTeHIInX.



3HaueHue MPOCTEHIINX B MPUPOJAE U KU3HHU desoBeKa (00pa3oBaHHE OCaJOYHBIX
nopoJi, Bo30yauTenu 3a0ojeBaHuil, cuMmOuoTHueckue BUbI). IlyTu 3apaxkeHus
YelloBeKa M Mepbl MPO(UIAKTUKH, BBI3BIBAEMBIC OJHOKJIETOUYHBIMH >KMBOTHBIMU
(ManspuUHHBIN TIa3MOINHN).

JlabopaTopHble U MpaKTHYECKHE PA0OThI

UccnenoBanue crpoeHuss UHPY30pUU-TYypenbKd W HaOIOJeHuE 3a e
nepeaBKkeHrueM. M3ydueHre xeMoTakcuca.

MHoroo0pa3ue npocTeimmx (Ha roToBbIX Ipenaparax).

W3rotoBnenre MOAENH KIETKM mpocreimero (amM&obl, uHOY30pUU-
Tybensku u apyroe.). Hcnoab3oBanue mnudgpoBoro o00pyI0BaHUs LEHTpPa
«Touka pocray.

MHOTroK/JIeTOYHbIE KMBOTHBIE. KuimeynomnoJsiocTabie. Oobmas
XapaKTepUCTHKA. MectoobuTanue. OcobenHocTu CTpPOCHUS u
KU3ZHEIEATEIIbHOCTU. DKTOJAEpMa M 3HTOAEpMa. BHYTPUIIOIOCTHOE U KIETOYHOE
nepeBapuBanue nuiyd. Perenepaums. Peduekc. becnonoe pa3MHOXkeHUE
(moukoBanue). IlomoBoe pasmHoxkenue. ['epmadpoautusm. PasznenpHOMONBIC
KHILIEYHOTIOJOCTHBIE. MHuoroo6pasue KHILIEYHOIOJIOCTHBIX. 3HayeHHe
KHILIEYHOMOJOCTHBIX B MPUPOJIE M KU3HU yenoBeka. KopaniaoBble MOJUIBI U UX
poJib B prichooOpa3oBaHUU.

JlabopaTopHbie U MpaKTHYECKHE PadOTHI.

HccnenoBanue CTpOEHHsT MNPECHOBOAHOW THAPBI M €€ TNEepEIBHKECHHUS
(LLIKOJIBHBIN aKBapUyM).

UccnenoBanne mnuTaHus TUAPH MaQHUSIMUA HW IUKIONAMU  (ITKOJIHHBIN
aKBapuyM).

N3roToBienre MOJEIH MPECHOBOAHON TH/PHI.

Ilnockme, kpyriabvie, KojJdbuyaTbie 4YepBH. OOmIas XapaKTepUCTUKA.
OcoOEHHOCTH CTPOEHUS U KU3HEAEATEIBHOCTH IMJIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBeil. MHuorooOpasue uepBeil. I[lapazuTuueckue MIOCKHE M KPYTJble YEPBH.
[{ukapl pa3BUTHS MEYEHOYHOTO COCANbIIMKA, OBIUBEro IIEMHs, YeI0BEUYECKON

ackapupl. YepBH, UX NOPHUCHOCOOJNICHHMS K Tapa3uTU3MY, Bpell, HAHOCHUMBI



YEJIOBEKY, CEJIbCKOXO3SMCTBEHHBIM pPAcCTEHUAM M JKMBOTHBIM. Mepbel 1o
NPEAYNPEXKICHAIO 3apKECHUsI Mapa3UTHUYECKUMH 4YepBsAMU. Poiib depBeil Kak
no4YBooOpazoBaTesei.

JlabopaTopHble U MpaKTUYECKHEe PadOTHI.

HccnenoBanue BHEIIHETO CTPOCHHS J0KAeBoro uepBs. HabOmonenuwe 3a
peakuuen 10KAEBOr0 YEPBS HA pa3ApaKUTEIIN.

Uccnenoanne BHYTPEHHErO0 CTPOEHUSA TOXKAEBOTO 4YepBsi (HA TOTOBOM
BJIQYKHOM IperapaTe U MUKPOIIpEnapare).

N3yuenne npucnocoOJeHnid NapasuTUUYECKUX YepBed K Mapa3suTu3My (Ha
TOTOBBIX BJI@XHBIX HM MUKponpenapatax). Mcemosib3oBanue 1udgpoBoro
odopynoBanus nentrpa «Touka pocray.

Yaenucronorne. OOmas xapakrepuctuka. Cpenbl ku3HU. BHemnee u
BHYTPEHHEE CTPOCHUE  WICHHUCTOHOTMX. MHoroo0Opa3ue  WICHHCTOHOTHX.
[IpencraBuTeny KiIaccos.

PakooOpa3zubie. OCOOEHHOCTH CTPOCHHUS U )KU3HEACSITEIbHOCTH.

3HaueHne pakooOpa3HbIX B MPUPOJIE U KUZHU YEJIOBEKA.

[TaykooOpasubie. OCOOEHHOCTH CTPOCHHUS U JKU3HEACATEIIBHOCTH B CBSI3H C
XKU3HBIO Ha cymie. Kiemu — BpeauTeny KyJbTypHBIX pacCTEHUN U Mepbl 0OpbOBI €
HuMu. [lapasuTndeckue Kiemd — BO3OYAUTENM M TMEPEHOCUYUKH OMACHBIX
Oone3nel. Mepsl 3auThl OT Kienieil. Posb kienieit B nouBooOpa30OBaHMH.

Hacexombie. OCOOEHHOCTH CTPOEHUS U KHU3HEACITEIbHOCTU. Pa3zMHOKeHne
HAaCeKOMBIX ¥  Tullbl  pa3BuTud. OTpsiasl  HaceKoMmbixX:  [IpsIMOKpBLIbIE,
PaBHOKpBLIBIE, [Tomy»&eCTKOKpBLIbIE, Yemyekpbuible, JKecTkokpsbuibIe,
ITepennonuatokpsuible, JBykpeuible u apyrue. Hacexkomble — N€pEHOCUHKH
BO30OyAMTENIed M TMapa3uThl 4YEIOBEKa W JIOMAIIHUX KUBOTHBIX. Hacekombie-
BpEAUTENN caja, oropoja, mojs, Jieca. HacekoMble, CHMKAIOIINUE YUCIEHHOCTh
BpeauTened pacreHud. lloBeneHMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
COKpAILIEHUIO YHCIEHHOCTH HACEKOMBIX-BpEAUTENCH. 3HAUEHHE HACEKOMBIX B
PUPOE U )KU3HU YETIOBEKA.

JlabopaTopHble U MpaKTUYECKHEe PadOThI.



HccnenoBanre BHENIHETO CTPOEHHS HACEKOMOTro (Ha MpUMEpPE MaMCKOro
KYyKa WIHM IPYTUX KPYIHBIX HACEKOMBIX-BPEAUTENEH).

O3HaKOMIIEHHE C PA3JIMYHBIMU TUIIAMU PA3BUTHS HACEKOMBIX (HA MpUMeEpe
KOJIJICKITHH ).

Moustrockn. OOmass  xapakTepucThka. MecTooOMTaHME MOJUTIOCKOB.
CrpoeHre W TMpOLIECCHl KU3HENESITENbHOCTH, XapaKTepHbIE ISl OpPIOXOHOTHUX,
JBYCTBOPYAThIX, TOJOBOHOTMX  MOJUIFOCKOB. YepThl  MPUCHOCOOIEHHOCTU
MOJUTIOCKOB K cpene oOuTaHus. Pa3MHOXkeHue MOJUTIOCKOB. MHOrooopasue
MOJUTIOCKOB. 3HaY€HUE MOJUTIOCKOB B IPUPOJE U KU3HU YEITIOBEKA.

JlaGopaTopHble U NpaKTHYeCKHe PadoThl.

HccnenoBaHue BHENIHETO CTPOCHHsI PAKOBUH IPECHOBOIHBIX M MOPCKHUX
MOJUTIOCKOB (paKOBUHBI 0€33yOKH, IEPIOBUIIbI, IPYIOBUKA, KATYLIKU U APYTHUE).

Xopaosbie. O01Ias XapakTepUCTUKA. 3apOJBIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucrtematuueckue rpynmnbl XopaoBbix. [loatun becdyepenHbie (JIaHIIETHUK).
[Tonrun Yepennsie, i [103BOHOYHEIE.

Pei0b1. OOmiast xapaktepucTtuka. MecTooOMTaHHE M BHEUIHEE CTPOEHHE
pb16. OCOOEHHOCTH BHYTPEHHETO CTPOEHHSI M MPOLECCOB KU3ZHEIACSATEIbHOCTH.
[Ipucnoco6neHHOCTh pbI0 K yclIOBUAM oOUTaHMs. OTIANYMS XPAIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE W MUTpalMs pbldO B MPUPOJE.
MHuorooOpasue pbi0, OCHOBHBIE CHCTEMAaTHUYECKUE TPYyNIbl ppl0. 3HaUeHHE phIO B
PUPOJIE U KU3HU YeJIOBEKa. X03IiCTBEHHOE 3HAUEHHE PBIO.

JlaGopaTopHble U NpaKTHYeCKUE PadOThI.

WccnenoBanue BHENTHETO CTPOCHUS U OCOOCHHOCTEH TEPENBMKCHUS PHIOBI
(Ha mpuMepe XKUBOU PHIObI B OaHKE C BOAOK).

HccnepoBanre BHYTPEHHETO CTPOEHHUS pPbIObI (HA MTPUMEPE TOTOBOIO
BJIQYKHOT'O Mperapara).

3emHoBoaHbIe. O0mIas xapakTepucTuka. MecTooOUTaHUE 3E€MHOBOJHBIX.
OcobenHoctu BHEILHETO U BHYTPEHHETO CTPOEHUH, IIPOLIECCOB
KU3ZHENIEATEIIbHOCTH, CBA3AHHBIX C BBIXOJAOM 3€MHOBOJHBIX Ha  CyIIy.

HpI/ICl'[OCO6JI€HHOCTB 3€MHOBOAIHEBIX K KM3HHM B BOJC W Ha CYIIC. PaszmHoOxeHHne 1



pa3BUTHE 3€MHOBOJIHBIX. MHOrooOpa3ue 3eMHOBOAHBIX M MX OXpaHa. 3HAuCHHE
36MHOBOJIHBIX B PUPOJIE U )KU3HU YEIIOBEKA.

IIpecmbikarwmmecs. O6mas XapaKTEPUCTHKA. MecTtooOuTtanue
npecMmbIKaromuxcsi. OCOOEHHOCTHM  BHEIIHETO0 M BHYTPEHHETO  CTPOCHUS
npecmbikatomuxcs.  [Iponeccel  Ku3HeaesTeNbHOCTH.  [Iprcmnoco0IeHHOCTh
MPECMBIKAIOIIMXCA K JKM3HM Ha cyme. Pa3MHOXEHHME U pa3BUTHE
npecMmblkaromuxcs. Perenepanus. MHoOroo0pasue MNpecMBIKAIOMMXCA W HX
OXpaHa. 3HAaYEHUE MPECMBIKAIOIINXCS B IPUPOJE U KU3HH YEIIOBEKA.

Hruosl. O0Omas xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOEHUS MTHII.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U IPOLECCOB KU3HEACSATEIBHOCTH ITHULL.
[Tpucnocobnenust ntun k noi€ry. IloBenenue. PasMHOXEeHHE U pa3BUTHE NTHULL.
3abora o motomctBe. Ce30HHBIC SIBICHUS B JKM3HU NTUL. MuUrpanuu mTUI, UX
n3yueHne. MHorooOpaszue MNTHIl. DKOJOTMYECKHWE TPYIIbl OTHUI[ (IO BBIOOPY
YUUTENS HA IpUMEpe TPEX SKOJOTMYECKHX TPyNH C YYETOM PaCIHpPOCTPAHEHUS
nTul B pervone). [Ipucnoco0iaeHHOCTh MNTHI K Pa3IUYHbIM YCIOBHUSIM CPEHBIL.
3Ha4YeHue NTULl B IPUPOJE U KU3HU YEIIOBEKA.

JlaGopaTopHble 1 NPaKTHYeCKHE PadoThl.

HccnepoBanue BHEIIHETO CTPOCHHMS W TEPHEBOTO MOKpOBa NTHUL (HA
npuMepe yydesia NTUI] 1 Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U MyXa).

HccaenoBanne ocOOCHHOCTEN CKeJIETa IITHIIEL.

Muiekonuraroume. Oo6muras XapaKTEPUCTHKA. Cpenpl KA3HU
miiekonuTaromux. OcoOEHHOCTH BHEIIHETO CTPOCHMsI, CKelleTa U MYCKYJaTyphl,
BHYTPEHHETO CTpOeHMs. lIpomecchl KU3HEACATENbHOCTH. Y CIIOKHEHUE HEPBHOU
cuctemsbl. IloBegenne muekonuramomux. PazmMHokeHue u pasButue. 3aboTa o
MTOTOMCTBE.

ITepBo3Bepu. Onnompoxoanbie (shuexknaaymue) U CymdyaTbie (HHU3IINE
3Bepu). [lnanentapusie Miexonuraromue. MHOrooOpasue MIIEKOMUTAIOMMX (I10
BBIOOPY YUUTENS U3YHAOTCs 6 OTPSAI0B MIEKONUTAOIIMX HA IPUMEPE JIBYX BUIOB
u3 Kaxaoro otpsina). Hacekomosimabie u Pykokpeuisie. ['pei3yHsl, 3aiiiieoOpasHbie.

Xuineie. Jlactonorue u Kuroobpasusie. [lapHokonbsiTHeie 1 HemapHOKONBITHBIE.



[Tpumartsl. CemeiicTBa oTpsna XHIIHbIE: cOOauby, KOMAaYbi, KYHbU, MEIBEKbU.

3Hau€HHE  MIICKONMTAIONIMX B  HPUPOAE W KU3HM  YEJIOBEKa.
MekonuTaronme — NEPEHOCYUKHA BO30YIUTENICH OMAaCHBIX 3a0osieBaHUi. Mepbl
00pBOBI ¢ TphI3yHaMU. MHOTr0OOpa3rue MIECKOMUTAIOIIUX POAHOTO Kpasl.

JlabopaTopHble U MpaKTUYECKHEe PadOTHI.

UccnenoBanne ocobeHHOCTEN CKelleTa MICKOIMUTAIOIIUX.

Uccnenosanne ocoOeHHOCTEM 3yOHOU CUCTEMBI MIIEKOMUTAIOITUX.

Pa3BurHe ;KUBOTHOI0 MUpPa Ha 3emuie.

OBOJIIOLIMOHHOE Pa3BUTHE >KUBOTHOTO MHUpa Ha 3emie. Y CIOKHEHHUE
JKUBOTHBIX B IIPOLIECCE IBOJIOLMU. JlOKazaTenbCTBa 3BOIIOLMOHHOIO Pa3BUTHS
KUBOTHOro Mupa. IlaneonTtonorusi. Vckomaemble OCTaTKM JKUBOTHBIX, HX
u3ydyeHue. MeToapl M3y4eHUsT HCKOIIAEMBbIX OCTaTKOB. PecraBpauus IpeBHUX
YKUBOTHBIX. «JKMBbIE UCKOMTAEMBIE» )KUBOTHOTO MUPA.

JKu3nb KMBOTHBIX B BOJie. OIHOKIETOYHBIE >XKUBOTHBIEC. [IponcxoxaeHue
MHOTOKJIETOYHBIX JKMBOTHBIX. OCHOBHBIE 3Tallbl SBOJIONUU OECMO3BOHOYHBIX.
OCHOBHBI€ 3TaIlbl HBOIIOLNY MO3BOHOYHBIX )KUBOTHBIX. BhIMEpIIINE )KUBOTHBIE.

JlaGopaTopHble 1 NPaKTHYeCKHE PadoThl.

HccnegoBanne NCKOMaeMbIX OCTATKOB BBIMEPIINX KUBOTHBIX.

7KuBoTHBIEC B IPUPOIHBIX CO00IIECTBAX.

KuBoTHbIC U cpena oOuTanus. BiusiHue cBeta, TeMIeparyphl U BIAXXHOCTH
Ha )XUBOTHBIX. [[prcrocoOIeHHOCTh JKUBOTHBIX K YCIIOBUSIM CpPEIbl OOUTAHUS.

[Tonynsiuuu KUBOTHBIX, UX XapakTepUCTHUKU. OJUHOYHBIN WU TPYIIIOBOU
oOpa3 xu3Hu. B3auMOCBS3M KUBOTHBIX MEXKIy COOON M C JPYTUMHU OpraHU3MaMHu.
[IumeBbie CBA3M B MPUPOJHOM coobiiecTBe. [IumieBbie ypoBHH, 3KOJIOTHUYECKas
nrpaMuia. IKOCHUCTEMA.

JKuBOTHBII MHp NpUpPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacripeneneHus JKUBOTHBIX Ha raHere. PayHa.

KuBoTHBIC U YeJI0BEK.

Bo3pneiicTBue 4yenoBeka Ha JKMBOTHBIX B IIPUPOJE: NMPSMOE M KOCBEHHOE.

[IpombIciOBBIE KUBOTHBIE (PHIOOJIOBCTBO, 0X0Ta). BeeHrne mpoMbIcia KUBOTHBIX



Ha OCHOBE HAy4YHOTO MOAX0/1a. 3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl.

OnomarniHuBaHue XKUBOTHBIX. CeNeKIusi, MOPOJIbl, HCKYCCTBEHHBIN 0TOOD,
JTUKHAE TPEJIKN JOMAITHUX XUBOTHBIX. 3HAYCHHUE JOMAIHUX XUBOTHBIX B KU3HU
yesioBeka. JKUBOTHBIE CENbCKOXO3SIMCTBEHHBIX yroauid. Meroasl OOpbObI €
YKUBOTHBIMU-BPEIUTEIISIMU.

I'opon kak ocobasi MCKYCCTBEHHas Cpela, CO3JaHHAs YeJIOBEKOM.
CuHaHTpOTHBIC BHUABI JKUBOTHBIX. YCIOBUS HMX OOWTaHHS. becro3BOHOYHBIC H
MMO3BOHOYHBIC JKMBOTHBIC TOpOJA. AJANTanus >KHBOTHBIX K HOBBIM YCIIOBHSIM.
PekpeanmmoHHBIN TIpecC Ha JKMBOTHBIX JUKAX BHIOB B YCJIOBHSAX TOPOJA.
besnagzopubie  nomarHue — KUBOTHBIe.  [lutomHuku.  Boccranonenue
YUCJICHHOCTH PEIKUX BHUJOB JKMBOTHBIX: OCO00 OXpaHsE€Mble MPUPOJIHBIE
tepputopun (OOIIT). KpacHas kaura Poccun. Mepbl coxpaHEeHHS >XKHBOTHOTO
MUpa.

Copnep:xanue o0yuenus B 8 Kiacce.

YenoBek — 0M0COMATBLHBIN BH/.

Hayku o uenoBeke (aHatomusi, (pU3MOJIOTHS, TICUXOJOTHS, AHTPOMOJIOTHUS,
TUTUEHA, CaHUTApHUs, OHKOJOTHS dYeloBeka). MeToapl H3ydeHHs OpraHu3Ma
yeJoBeKa. 3HAYEHHWE 3HAHUW O YeJOBEKE Il CaMOMO3HAHHUS M COXpaHEHUs
310poBbsi. OCOOEHHOCTH YeN0BEKa Kak OMOCOLMAIBLHOTO CYIIECTBA.

Mecto 4yenoBeKka B CHUCTEME OPTraHMYECKOro Mupa. YelnoBeK Kak 4YacTb
npupobl. CHCTEMaTHYECKOE IOJIOKEHUE COBPEMEHHOro 4enoBeka. (CXO0ICTBO
YeJIoBeKa ¢ MieKkonuTatomuMu. OTiaudme 4eoBeKka oT mpuMartoB. JlokazaTenscTBa
YKUBOTHOTO TIPOMCXOXKJEHUSI desoBeka. YenmoBek pa3yMmHbId. AHTPOIOTEHE3, €ro
STambl. buonormdeckne wW conuanbHbIe (AKTOPHI CTAHOBJICHHS YEJIOBEKA.
Yenoseueckue pacol.

CTpyKkTypa opranuzma 4eji0BeKa.

CtpoeHne u XUMHUUYECKHM cocTaB KieTku. OOMEH BEIECTB U MPEeBpaIlCHNE
PHEPTrUu B KJeTke. MHOrooOpasmue KIeToK, uxX jaeiieHne. HykienHOBbIE KUCIOTHI.
['erpl. XpoMocombl. XpPOMOCOMHEIN Habop. Mwuto3, meito3. ComaTudeckue u

1moJioBble KJIETKU. CTBOJIOBBIC KJIETKH. THIIBI TKaHEH opraHu3Ma 4YeCJIOBCKaA:



ANUTENHAIIBHBIE, COEIMHHUTENbHBIE, MbIIICUHbIe, HEpBHas. CBOWCTBA TKaHEW, UX
¢yakun. Opranbl W cucteMbl opraHoB. Opranmsm Kak €IuHOE IeJoe.
B3anMoCBs3b OPraHoOB U CHCTEM KaK OCHOBA TOMEOCTA3a.

JlabopaTopHble U MpaKTUYECKHEe PadOTHI.

N3yueHne  MHKpPOCKONMHMYECKOTO  CTPOCHMSI TKaHeW (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacrio3naBanue OpraHoB M CHUCTEM OpraHOB UeJoBeka (Mo TaOIHIaMm).
HUcnoab3oBanne nudposoro o6opyaosanus neHrpa « Touka pocray.

HeliporymopajibHasi peryJsinus.

HepBHas cucrema uenoseka, €€ opranuzanys 1 3HaueHue. HelpoHsl, HEPBBI,
HepBHbIE y3ibl. Peduiekc. Pednexropnas ayra.

Peuenrtopsl. JIByxHeilpoHHBIE W TpEXHEHPOHHBIE pPEGICKTOPHBIE IYTH.
CnuHHOM MO3T, ero ctpoeHue u pyHkiuu. Pediekcsl cnuHHOoro Mosra. ['onoBHoOIM
MO3T, €ro ctpoeHue u ¢yHkuud. bonpmme nomymapus. Pedaekcsl rojgoBHOro
Mo3ra. besycnoBHble (BpOXIEHHBIE) U YCIOBHBIE (MpUOOpPETEHHBIE) PEdIICKCHI.
ComaTnueckas HepBHas cucreMa. BereratuBHas (aBTOHOMHas) HEpBHasi cUCTEMa.
HepBHas cucrema kak efauHoe nenoe. Hapyiienust B paboTe HEpBHOW CUCTEMBI.

I'ymopanbHast perynsiuua (yHKOMEA. OHAOKpUHHAs cucrteMa. JKenesbl
BHYTpEHHEW cexkpeumu. JKene3sl cmemaHHOM cekpenuu. ['OpMOHBI, UX POJIb B
peryiasiuuu  GU3HOJIOTMYECKUX (YHKUMNA OpraHu3Ma, poOCTa U  Pa3BUTHSL
Hapymienne B pabore 3HIOKpUHHBIX kené3. OcobeHHOCTH pedIeKTOpHOU u
TYMOPJIBHOU PEeTyisaiuu (yHKIUA OpraHu3ma.

JlaGopaTopHble 1 NPaKTHYeCKUE PadoThI.

N3ydeHue roJoBHOrO MO3Tra uesioBeka (1o MyJisbKam).

N3ydenune namMeHeHns pa3mepa 3padka B 3aBUCHUMOCTH OT OCBEILIEHHOCTH.

Omnopa u nBUKeHHeE.

3HaUYE€HHUE OMOPHO-IBHUraTeabHOro ammapara. CKelleT 4esloBeKa, CTPOCHHE
ero otaenoB U GpyHkiuu. KocTu, uX XMMHUUECKUN cOCTaB, CTpoeHue. THUIbI KOCTEH.
Poct xocteit B jymHy 1 tonmuHy. CoeauHenue kocteil. Ckener roysoBbl. Ckener

TYyJIOBHUIIIA. Ckener kKoHeUHOCTEH U uX 1osicoB. OcOOEHHOCTH CKeleTa YCJI0BCKaA,



CBSI3aHHBIE C MIPSMOXO0KICHUEM U TPYIOBOU JEATEIBHOCTBIO.

Mpimeunas cucrema. CTpoeHne M (YHKIUMH CKEJIETHBIX MbI. Pabora
MBI CTAaTUYeCKass W JUHAMHYECKasl, MBIIIIBl Crudatea W pa3ruOaTelnu.
Yromnenue wpiul. unoauHamus. Posib  ABUraTtenbHONM  AKTUBHOCTU B
COXPaHEHHH 37I0POBbSI.

Hapymenuss onopHo-IBHratelbHOW cHUCTEMBl. BO3pacTHblE M3MEHEHHUS B
ctpoenun Kocred. Hapymenue ocanku. IlpegynpexieHne HCKPUBICHHUS
MO3BOHOYHMKA W pa3BUTHs Muiockoctonus. [Ipodunaktuka TpaBmarusma. Ilepsas
ITOMOIUIb IIPH TPABMAaX OMOPHO-ABUTATEIIBHOIO armnapara.

JlaGopaTopHble U NpaKTHYeCKHe PadoThl.

HccnenoBanue CBOWCTB KOCTH.

N3yuenue cTpoeHus KocTen (Ha MyJisbKax).

N3yueHue cTpoeHus MO3BOHKOB (Ha MYJISDKAX).

Omnpenenenre riOKOCTH MO3BOHOYHUKA.

N3MepeHne Maccel 1 pocTa CBOEro OpraHu3ma.

N3yyeHne BIUSHKUSA CTATUYECKOM M JTUHAMUYECKON HArpy3KH HA YTOMJICHUE
MBIIIII.

BrisiBiieHUE HApyILICHUSI OCAHKH.

Ornpenenenue Npu3HaKOB INIOCKOCTOIHS.

Okazanue nepBOM NOMOIIM NMPH IMOBPEKICHUH CKEJIETa U MBIIILI.

BHyTpeHHsis cpea opraHnu3ma.

Baytpennsis cpena u e€ dynkmun. DopmMeHHBIE DJIEMEHTHI KpPOBH:
APUTPOIUTHI, IEUKOUTHI U TPOMOOIIUTEI. ManokpoBue, ero mpuauHbl. KpacHbrit
KOCTHBIM MO3T, €ro pojib B opranusme. Ilmazma kpoBu. [I0CTOAHCTBO BHYTpPEHHEN
cpeasl (romeoctas). CBEpThiBaHME KpoBHW. ['pynmbl KpoBu. Pesyc-daktop.
IlepenuBanue kpoBu. JJoHOPCTBO.

Nmmynuter u  ero Buabl. DaxkTopsl, BIMUSAIOIMIKNE HA HWMMYHUTET
(mpuoOpeTéHHbIE MMMYHOIE(MULUTHI): PaTUAUOHHOE OOJyYeHHE, XUMHUYECKOE
OTpaBJIeHUE, TOJOJaHKe, BOCHaleHue, BupycHele 3aboneBanus, BUY-undexuus.

BunoukoBas KEJIC3a, JII/IM(baTI/I‘IeCKI/IC Y3JIbI. BaKHI/IHBI 1 JIeueOHBIC CBIBOPOTKH.



3unauenue pabdort JI. [lactepa u .M. MeunukoBa 1o u3y4yeHUI0 UMMYHHUTETA.

JlaGopaTopHble M IPpaKTHYEeCKUE padoThl.

N3yyeHne MHUKPOCKONMYECKOTO CTPOEHUS KPOBH 4YEJIOBEKAa M JISATYILIKH
(cpaBHEHHE) Ha TOTOBBIX MHUKpomnpenaparax. Mcnonab3oBanue nHQpPoOBOro
o0opynoBanusi nenTpa «Touka pocray.

KpoBooOpamenue.

Opranel  kpoBooOpamieHusi. Ctpoenne u paborta cepama. ABTOMATH3M
cepaua. CepIaeyHbld LUK, €r0 JUIATEIBHOCTh. bBONBIION W Majblil Kpyru
KpoBooOpaiienus. J[Bmwkenne kpoBu 1o cocynam. Ilynbc. Jlumparnueckas
cucrema, JUMQPOOTTOK. Perymsuus AesTenbHOCTH cepiaua U cocyAoB. I'mruena
cepaedHo-cocyaucTo  cuctembl.  IIpodunaktuka — cepaeyHO-COCYAMCTBHIX
3abosieBanuil. [lepBas momMouIs Npu KPOBOTECUECHHUSX.

JlabopaTopHbie U NpaKTUYECKHE PadOTHI.

N3mepenne KpoBSIHOTO 1aBJICHHUS.

OmnpeneneHre myJibca W YKCIIa CEPACUHBIX COKpAIIEHU B MOKOE W TOCIe
JO3UPOBAHHBIX (PU3NYECKUX HATPY30K Y YEJIOBEKA.

IIepBas moMoIpb Npu KPOBOTEUECHHUSIX.

JAbixaHue.

Jpixaune u ero 3HadeHue. Opranel geixanus. JIérkue. BzaummocssA3b
CTpO€HUs M (PYHKUUMN OpraHoB JbpiXxaHud. ['a3000MeH B JETKUX M TKaHAX.
KnsnenHass €MKOCTh JIErKHX. MexaHu3Mbl JbIXaHUs. [[pIXaTeiabHble IBUKEHUS.
Perynsanus npxanus.

Nupexnmonnsie 601301, TIEpeIarorecs 4epe3 BO3ayX, MPeAypexKICHIE
BO3MIyIIHO-KAMeNbHbIX ~ HMHpekuuid. Bpen  Tabakokypenus, ymnoTpeOiaeHUs
HApKOTHUYECKUX W TCUXOTPONHBIX BemiecTB. Peanumanus. OxpaHa BO3QYyIIHON
cpenbl. OkazaHue nepBoi MOMOILY TPU MOPAKEHUN OPTaHOB JIbIXaHUS.

JlaGopaTopHble U NpaKTHYeCKUE PadoThI.

N3mepenne 00xBata rpyIHOM KJIETKH B COCTOSIHUU BJI0Xa M BBIAOXA.

Omnpenenenre 4YacTOTHl JAbIXaHWA. BrusHHe pa3auuHbiX (AKTOpPOB Ha

HaCTOTY AbIXaHMH:.



IIuTanue U nuIeBapeHue.

[TutarenbHbIC BEllECTBA U MHUILEBbIC TPOAYKTHL. [IuTaHue U ero 3HaueHuUe.
[TumeBapenue. Opranbl MUIIEBAPEHUS, X CTpoeHUE U PYHKIUU. DEPMEHTHI, UX
poib B nuiieBapeHuu. IuieBapeHue B poTOBON MOJOCTH. 3yObl U yXOJ 32 HUMH.
[IumeBapeHue B KeTyJKe, B TOHKOM M B TOJICTOM KHIlIEUHHKE. BcacbiBaHue
MUATATEIbHBIX BeNIeCTB. BcackiBanue BoAbl. [InilieBapuTeIbHBIC KEIE3bI: TIEUCHD U
MOJKEITyJOYHAS JKEJIe3a, UX POJIb B IMUIIEBAPECHUMU.

MukpoOuOM 4YernoBeKa — COBOKYIHOCTb MHUKPOOPIaHU3MOB, HACENSIOIMIUX
opraHu3M uenoBeka. Perymsiuus mnuineBapeHus. MeTonbl HM3y4YEeHHUs] OpPraHoB
nuieBaperus. Pa6oter .I1. I1aBnosa.

I'uruena nutanus. [lpenynpexaeHue TIUCTHBIX U KETYJAO0YHO-KUIICYHBIX
3a00JIeBaHU#, TUILNEBBIX OTpaBIICHWM. BiMsHue KypeHHsS M aJKorojis Ha
MUILEBapEeHUE.

JlaGopatopHble U MIPAKTUYECKUE PAOOTHI.

Uccnenosanue neictBusi GepMEHTOB CIIOHBI HA KpaxmaJl.

Hab6nronenue neiicTBus KenyJOYHOTO COKa Ha OEIKH.

OO0MeH BenecTB U NpeBpallieHHe IHEPTrUn.

OOMeH BemiecTB M MPEBpalllcHUE OHHEPrMu B OPraHU3ME YeJIOBEKa.
[Inactuueckuit u ’HEpreTudeckuii 0OMeH. OOMEH BOJIbI 1 MUHEPAJIBHBIX COJIEH.
OOMeH 0enkoB, YIJIEBOJIOB U KUPOB B opranu3Me. Perynsius oOMeHa BElecTB U
MIpeBpAaICHUS YHEPTUH.

Burtamunbl n ux ponp 1 opranu3ma. llocTyrieHne BUTaMUHOB € MUIIEH.
CuHTe3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMHUHO3bI. COXpaHeHue
BUTAaMHHOB B ITHIIIE.

Hopwmebl u pexum nutanus. PanuonanbHoe nmutaHue — (PakTop yKperieHus
310poBbs. HapyiieHue oOMeHa BeIecTB.

JlaGopaTopHble U NpaKTHYeCKUE PadoThI.

UccnenoBanue cocraBa MpoOAyKTOB MUTAHUS.

CocraBieHue MEHIO B 3aBUCUMOCTH OT KaJTOPUMHOCTH MUIIIH.

CriocoOsl COXpaHCHHUS BUTAMHWHOB B ITUIICBBIX IIPOAYKTAX.



Ko:xka.

Ctpoenne u ¢ynkuun koxu. Koxka m e€ mpousBomnpie. Koxka wu
TepMoperysinus. Biusane Ha KoKy (GaKTOPOB OKPYKAIOIIEH CPEIbI.

3akanuBanue u ero poib. CrocoObl 3akaiuBaHWs opraHusMma. [uruena
KOXH, TUTHEHUYECKHEe TPeOOBaHUS K OJlexke U 00yBHU. 3a00eBaHUs KOXH U UX
npeaynpexaenus. [Ipodunakrrika u neppasi HOMOIIb MPU TEIJIOBOM U COJTHEYHOM
yaapax, 0)orax 1 0OMOPOKECHUSX.

JlabopaTopHbie U MpaKTUYECKHE PadOTHI.

Hccnenoanne ¢ TOMOLIBIO JTyNbl TBUIBHOM U JIAJOHHOW CTOPOHBI KUCTH.

Ornpenenenue KUPHOCTU PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Onucanue Mep Mo yXoAy 3a KOXEW JUIa U BOJOCAMU B 3aBHCUMOCTH OT
THUIIA KOXHU.

Onucanue OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUM K 0J1eXkK e U 00YBH.

Boiaesienue.

3HaueHue BblaeneHus. Opranbl BblaeseHUA. Opranbl MOYEBBIACIUTEIBHON
CUCTEMBI, WX CTpoeHue Hu (QyHKIUH. MUKPOCKOMUYECKOE CTPOCHHUE IMOYKH.
Hedpon. O6pazoBanue mouu. Perynsmms MoueoOpa3oBaHus U MOYECHCITYCKaHUSI.
3aboJieBaHUsI OPTaHOB MOUYEBBIICIUTEIILHOM CUCTEMBI, UX MPEIYIPEKICHUE.

JlabopaTopHbie U MpaKTUYECKHE PadOTHI.

OrnpeneneHre MECTOMOJIOKEHUS MOYEK (Ha MYJISDKE).

Omnucanue Mep NpodUIakTUKU OOJIE3HEN MOYEK.

Pa3mHokeHHe U pa3BUTHE.

Opransl penpoayKiuu, ctpoerne u QyHkiuu. [lomoseie xenesbl. [lomoBbie
kietkd.  OmnogorBopenue.  BHyTpuyTpoOHOe — pasButhe. BnusHue  Ha
AMOpHOHATBHOE pa3BUTHE (GaKTOPOB OKpYyKaromieh cpenbl. Poasl. Jlaktanus. Poct
u paszputue pebcHka. IlomoBoe co3peBanue. HacnenoBanue TmPU3HAKOB Y
yenoBeka. HacnenacTBeHHbie 00J€3HU, MX MPUYUHBI U TpenynpexaeHue. HabGop
XpPOMOCOM, TIOJIOBBIE XPOMOCOMBI, T€Hbl. PoOJIb TEHETHYECKUX 3HAHUU s
IUIAaHUPOBAaHUST ceMbU. MHbeknun, nepenarmmecs: IMOJOBBIM MyTEM, WX

npoUIaKTHKA.



JlabopaTropHble M mpaKkTHYecKHe PadoThI.

Onucanre OCHOBHBIX MEp MO MPOPHIAKTUKE HH(PEKIMOHHBIX BHPYCHBIX
3aboneBanuii: CIIM/I u renatur.

Oprasbl 4YyBCTB U CECHCOPHbIE CHCTEMBbI.

Opransl 4yBCTB M UX 3HaueHue. AHanu3aTopbl. CeHCOpHbIE cucTteMbl. ['ma3
u 3peHue. Onruueckas cucrteMa rinasza. Cerdarka. 3pUTENbHBIE PELEHTOPBI.
3putenbHOe Bocnpusitue. Hapymienus 3peHust u ux npuduHsl. ['uruena spexus.

VYxo0 u cayx. Crpoenue u (¢yHKIUM opraHa ciayxa. MexaHnusm padoThl
ciayxoBoro ananusaropa. CiyxoBoe Bocnpuathe. Hapymenus cimyxa U HX
NpUYUHBL. [ urueHa cioyxa.

Opranbl paBHOBECHS, MBIIIICYHOTO YYBCTBA, OCS3aHUS, OOOHSHHS U BKyca.
B3auMopeiicTBUE CEHCOPHBIX CUCTEM OpraHU3Ma.

JlabopaTopHbie U NpaKTHYECKHE PadOThI

Onpenenenne OCTPOTHI 3pEHUS Y YETIOBEKa.

N3yueHue cTpoeHus oprana 3peHus (Ha MyJISKe U BIAXKHOM Ipernapare).

N3yuenue cTpoeHus oprana ciayxa (Ha MyJIsiKe).

IloBenenue u ncuxuka.

[lcuxuka u moBeAeHue uenoBeka. [IoTpeOHOCTM M MOTHUBBI MOBEICHUS.
CoumanbHast 0O0YyCIIOBJIEHHOCTh MOBEACHUS uenoBeka. PediexkropHas Teopus
noBe/ieHus. Briciiasi HepBHas AesATEIbLHOCTh 4enoBeka, paboTel .M. CeueHoBa,
W.II. [TaBnoBa. Mexanusm 00pa3oBaHusl YCIOBHBIX pediekcoB. TopMoxkeHue.
Jnnamuueckuit crepeotun. Poiabp ropMOHOB B moBeaeHuM. HacneactBeHHble u
HEHACJICJACTBEHHBIC TPOTpaMMbl TOBEJEHUA y uesioBeka. lIpucmocoOuTenbHbIi
XapakTep MOBEICHMUS.

IlepBas u BTOpas curHaibHble cucTeMbl. [lo3HaBaTenbHAsT EATEIBLHOCTD
Mosra. Peur u wmbiuieHue. [lamsaTe w1 BHUMaHue. OMouuu. VHIUBUIYyalbHbBIC
OCOOCHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTb.
Tunsl BbICIIEH HEPBHOW AEATEIBLHOCTH U TemrepaMmeHnta. OcoOeHHOCTU TCUXUKU
yeyioBeKa. [ urnena pu3n4eckoro u yMCTBEHHOTO TpyZAa. Pexum Tpyaa u oTAbIXa.

CoH u ero 3HauyeHue. I uruena cHa.



JlabopaTropHble M mpaKkTHYecKHe PadoThI.

N3yuyeHne KkpaTKOBPEMEHHOW MAMSTH.

Omnpenenenre 06béMa MEXaHUIECKON M JIOTHYECKOM ITaMSITH.

OneHka copMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIITUICHHUS.

YeJ10BeK U OKpYKaOIIAs cpeaa.

YenoBek U OKpyxaroias cpena. JKojorudeckue (HakTopbl U UX JIEUCTBHE
Ha OpraHu3M YEJOBEKAa. 3aBUCHMOCTb 3/I0POBbSl YEJIOBEKAa OT COCTOSIHHUS
OKpy»Karolen cpesbl. MUKpOKIMMAT KWIbIX nomenieHuid. CoOmoneHne mpaBuil
ITOBEJICHUSI B OKPY>KalOIEH CpeJie, B ONTACHBIX U YPE3BbIYANHBIX CUTYalHIX.

310pOBbE YEIOBEKA KaK COLMAIbHAs LEHHOCThb. PaKTOpbl, HapyIIAOIINe
3I0POBbE: THUMOJUHAMHUS, KypeHHUe, YIOTpeOJeHUE alIkoroiisi, HapKOTHKOB,
HecOaJaHCUPOBAHHOE IHUTAaHUE, CTPECC. YKpPEIJIEHUE 3/I0pOBbS: AyTOTPEHMHT,
3aKajMBaHUE, ABUTaTelIbHAsl aKTUBHOCTh, cOaNaHCHpOBaHHOE nuTaHue. KynbTypa
OTHOUIEHUS! K COOCTBEHHOMY 3/I0POBBIO M 3J0POBBIO OKpy:karouux. Bcemupnas
OpraHu3anys 34paBOOXPAHEHHUS.

YenoBek kak yacTh Onocdepbl 3emiid. AHTPOIOTCHHBIC BO3JECUCTBHS Ha
npupony. Ypoanuzarus. [{luBunuzamnus. TexHOreHHBIC H3MEHEHUS B OKPY KarOIIeH
cpene. CoBpeMEHHbIE TJI00AIbHBIE SKOJIOTUYECKHUE MPOOJIEMbl. 3HAUEHUE OXPAHbI
OKpPY’KAIOILIEN CPENBI I COXPAHEHUS YEJI0BEYECTBA.

Conep:xanue o0yuenusi B 9 kiacce.

buoJsorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMHU
U JPYTUMU €CTECTBEHHBIMU HayKaMu, punocodueil, STUKOM, SICTETUKON U MPaBOM.
Pons Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOH KapTUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

Meroabpl NO3HaHUS JKUBOW TpUpOAbl  (HAOMIOJIEHHE, OSKCIEPUMEHT,
OMMHMCaHWE, W3MEpeHue, KilacCUpUKaIKsa, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JlemoHCcTpauuu:



[Toptpers: Y. dapeun, I.Mennens, H.K. Konbsuon, J[Ix. YoTrcoH wu
®. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW ITPUPOBD).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabotra Ne 1. «Vcnonp3oBaHHE pa3IWYHBIX METOJIOB IPU
U3ydyeHuu  Ouosjormyeckux  oObekToB».  HMcmoab3oBanue  nudgpoBoro
odopynoBanusi nenrpa «Touka pocrTa.

7KuBble cucTeMbl M HX OPraHU3alMs.

XKuble cucrembl (OMOCHMCTEMBI) Kak TNPEIMET U3Yy4YeHUsS OUOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMocuCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKaHEBBIA,  OpPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OUOreoIIeHOTHYECKHIT ), OnochEepHBIH.

JleMoHCTpauuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHU OpraHU3AIMU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojesb MoJiekybl JIHK.

XUMHYECKHUI COCTAB U CTPOEHHUE KJIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHWMHWYECKHUE DJIEMEHTBHI: MAaKpPODJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOJBI W MHUHEpalIbHBIX BellecTB B Kkietke. [logaep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OeaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue

byHKIIUN OEIKOB.



®epmeHTbl — Ouonoruueckue Karanuzatopel. Crpoenue (depMmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnuunst JepMEHTOB OT HEOPTaHUYECKHUX KaTalH3aTOPOB.

VYrneBonpl: MoHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapuabel  (caxaposa, JaKTo3a) W Tosmcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlunuasl:  Tpurnunepunbl, Gochonunuasl, crepounsl. [wapoduIbHO-
rugpodoOHbie cBoicTBa. buonormyeckue @yHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUHU.

Hykneunoseie xwucnotel: [JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buner PHK. AT®: crpoenue u pyHKIIHUN.

[uronornss — Hayka o kierke. Krnerounas teopus — nOpumep
B3aMMOJICUCTBUS HJEed M (PAKTOB B HAy4YHOM IMO3HAHUU. MeToAbl H3Yy4YECHHS
KJIETKHU.

Knerka kak mnenoctHas >xuBas cucrema. OOmMe NTPU3HAKH KIETOK:
3aMKHyTasi HapyxkHasi memOpana, monekynsl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JSyKapuoTHueckas W mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHUsI TPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >KUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOUYHAS! CTEHKA, TMTIMKOKAJIUKC, HX
¢bynkuuu. [lnazmaruueckas memOpaHa, e€ cBoiicTBa U pyHkuuu. LluTonnasma wu
e¢ opranouapl. OqHomemOpannbie opranouabl kinetku: JIIC, anmapart Ionbmxwy,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWJIbI KIJIETKH: MHUTOXOHIPHUH, IIJIACTHUIBI.
[Ipoucxoxxienrne MUTOXOHIpUM W T1uiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHOWIbI KJIETKA: PUOOCOMBI, KJIETOYHBIM IIEHTP, IIEHTPUOJUA, PECHUYKH,

KTYTUKH. CDYHKI_II/II/I OpraHOM 0B KIICTKH. BxiroueHus.



SAnpo — perynsatopHblii HeHTp KieTkd. CTpoeHue siapa: siaepHas 000Jouka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHCcTpanuu:

[Toptpersr: A. JleBenryk, P.I'yk, T.IlIBann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Huarpammel:  «PacripefeneHue XUMHUYECKUX OJJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmumpr u cxembl: «llepuonnyeckass Tabnuila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OelIKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. JJHK», «CtpoeHne MoeKyJibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue IPOKAPUOTHYECKONW KIIETKNY,
«CtpoeHue sapa KIETKN», « Y TIeBOAbDY, «JIMmuaspD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHME JUIsl TMPOBEIACHUS
HAOJIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass pabGora No 1. «/3yueHue KaTaqIUTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajasbl)».

Jlabopatopuass pabora Ne?2. «/3ydyeHuwe CTpoeHUS KIETOK pPaCTCHHIA,
KUBOTHBIX U OaKTepui MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax U HX
onucanue». MHcnoab3oBanue uudposoro oodopyaoBanus uneHrpa «Touka
pocTay.

Ku3HenesATeJJbHOCTh KJIETKH.

OOmeH BemecTB, WM METa0o0JM3M. ACCUMHIIALMS (IIJTACTUYECKUH OOMEH)
U JUCCUMMIIAIUS (PHEPreTHUeCKuid OOMEH) — JIB€ CTOPOHBI €IWHOIO IpoIlecca
MeTtabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPruM B MOHUMAHUU

MeTadoImM3Ma.



Tunbr oOMeHa BelecTB: aBTOTpOdHBINA U reTepoTpodHbiid. Posb hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

dorocunre3. CperoBas U TeMmHOBasg (a3pl Qorocunreza. Peakiuu
dotocunrteza. dpPexkTuBHOCT PoTOCUHTE3a. 3HAUCHHE (OTOCUHTE3A IS KUZHU
Ha 3emsie. BiusHue ycioBuii cpeasl Ha (OTOCUHTE3 M CIOCOOBI TIOBBIIIEHUS €TO0
MPOJYKTUBHOCTU Y KYyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolIie 0akTepuu. 3HaYeHUE XEMOCUHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KileTke. PacieryieHue BelIecTB, BbIICICHUE W
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe OKuCIEHUE, WIH KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. D¢ beKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknuu wmarpuuyHoro cuHte3a. ['eHetmueckas wuHpopmamus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortambl TpaHcisiuuu. KomupoBanue amuHOkuciaor. Pomb pubocom B
OonocuHTe3e Oenka.

Hexknerounbie (oOpMBbI KU3HU — BHUPYCHIL. VICTOpUSI OTKpBITHUS BHPYCOB
(d.W. BanoBckuit). OCOOEHHOCTH CTPOCHHUSI U KU3HEHHBIH IIMKI BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CITN/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHCcTpanuu:

[Toptpetsi: H.K. Konbuos, J[.1. UBanosckuii, K.A. Tumupsszes.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oOMeH», «Xioporuact», «Dotocurresy, «Crpoenue J[HK»,

«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koy,



«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIH UK Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-amuinkaunud «Y nsoenue JHK u Tpanckpunmmsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Pa3mHokeHNe U MHANBUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

Krerounplii UK, WU KU3HEHHBIA WK KiIeTku. MuTepdasza u MuTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JumiouaHeIi W TarulOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTONOrUYEeCKUEe OCHOBBI Pa3MHOXKEHUS U HHIUBUAYAIbHOTO Pa3BUTHUA
OpPTraHU3MOB.

Henenue knetkn — muto3. Ctagun muto3a. I[Ipoueccel, mpoucxoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrioioe u moyioBoe. Bubl 6ecronioro
Pa3MHOXKEHUSA: JEICHUE HaJABOE, IOYKOBAHUE OJHO M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Ctagun meito3a. IIpoueccsl, NpoucxoAsnue Ha CTaausax Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['ameTtorenes — mporecc oOpa30BaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbIe XKese3bl: CEMEHHUKA U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — ramMer (CrepMaro30uj, SWIEKIeTKa) — CIEePMATOre€He3 M OOTEHE3.
OcoOeHHOCTH CTpOEHUSI SMIICKIETOK U CcrepMaTo30uaoB. OIIOJ0TBOPEHUE.
ITaprenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOT€HE3). OMOPHOHAIIBHOE pPa3BUTHE

(amOpuorenes). Jrarnbl SMOPUOHAIBLHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:



npoOJjieHue, racTpytisinus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HemnpsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJACTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHCcTpanuu:

Tabmuupr u cxembl: «POpMbl pPa3MHOKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJOTBOPEHUE Yy UIBETKOBBIX pACTCHUN», «BereratuBHOE pPa3MHOXKEHHUE
pactenmity, «J/lemenne kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounwii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAMoe pa3BUTHE», «] aMEeTOreHe3 y MIICKOIUTAIOIINX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

OG6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepmMato30uasl
MJICKOMTUTAIOWIETO», «SHIEKIeTKa MIICKOIUTAIEro», «KapuokuHe3 B KIETKax
KOpEIlIKa JyKa», MAarHuTHas MOJEb-alIuIMKauus «J/leieHne KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopuass pabotra Ne 3. «HaOmromenne muTo3a B KJIETKaX KOHYMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

Jlabopatopuass pabora Ne 4. «M3yueHue CTpPOCHHs TOJOBBIX KJIETOK Ha
rOTOBBIX MHUKpompenaparax». HWcemoab3oBanue 1mu@PoOBOro 000pya0BaHUA
ueHTpa «Touyka pocray.

HacaeacTBeHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

I[Ipenmer wu 3amaum reHeTuku. lMcropus pa3BuTus TeHETUKH. Ponb
IUTOJIOTUA ¥ AMOPHOJIOTUM B CTAaHOBJEHWU TCHETHKU. BKIIaJl pOCCHUUCKUX U
3apyOEKHBIX  YUEHBIX B pa3BUTHE TC€HETUKH. MeToabl T'€HETUKHU

(ruOpHUI0IOTrHYECKHUH, UTOT€HETUYECKUM, MOJIEKYJIIPHO-T€HETUYECKHUI ).



OCHOBHBIE TEHETHYECKHE MOHATHUS. ['eHeTnueckass CUMBOJIMKA, UCIIOIb3yeMas B
CXEMax CKpEUIMBAHUM.

3aKOHOMEPHOCTH HacJieJ0BaHUs MPU3HAKOB, ycTaHOBJIEHHBIE . Mennenem.
MoHorubpuHoe CcKpemrBaHue. 3aKOH €IuHO0-00pa3usi TUOPHUAOB TEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeuuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEeIOBAHMUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHann3upyoliee cKkpeumpanue. Vcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIpEICIICHUSI TEHOTHIA OCOOH.

CuerieHHOe  HaciefoBaHuWe mnpusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapyiieHue cuerieHus: reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

I'eneTuka nona. XpoMOCOMHOE OMpPEAEICHUE MOJa. AYTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omMorameTrHsle M reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Bubr M3MEHYUBOCTH: HEHACJIEACTBEHHAS 151
HacJICACTBEHHasd. Ponb  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapwanuoHHBIH psiag U
BapuanMoHHass kpuBasi. Hopma peakuun mnpuszHaka. KonndecTBeHHbIE W
KaueCTBCHHbIC TMPHU3HAKKM M UX HOopMa peaknuu. CBoCTBA MOAM(PUKAIMOHHON
W3MEHUYUBOCTH.

HacnencrBennas, uiyd reHOTUIIUYECKas, W3MEHUYMBOCTh. KoMOWHaTUBHAas
W3MEHYMBOCTh. Meio3 W TOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYUBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYuHbBI MyTaluii. MyTareHHbie (haKkTopBhl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3menunBoctu H.M. BaBusosa.

BHC}I,Z[CpHaH HaCJICACTBCHHOCTb U U3BMCHYHNBOCTD.



I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBBIN, IMTOT€HETUYECKHUM, OMOXHUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeEICHHE TeHOTHUIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmencTtBenHbpie 3a00JIcBaHUS 4YENIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYECHUS T€HETUIECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TCHETUKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JleMoHCTpauuu:

[Toptpetsi: I'. Mennenb, T.Mopran, [I'.ne ®pusz, C.C.YerBepukos,
H.B. Tumogees-Pecosckuii, H.I1. Bapuiios.

Tabmuiet © cxembl:  «MOHOTMOpHIHOE  CKpEIIUBAaHUE UM €ro
IATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpuaHoe  CKpeluBaHHEY,
«lluTonornyeckue  OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meihos3y,
«BzauMmopeiicTBie aieNbHBIX TE€HOBY», «l'@HeTHYeCKHe KapThl PpPaCTCHUH,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HaCJeAOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTuIbl YeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTH», «MoauduKalroHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: MoJeIU-anIuIUKAIuu «MOHOTHOPUIHOE CKpPEIIUBaHUE),
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompenapaT «J[po3odpunay (Hopma, MyTanuu
(GbOpMBI KPBUIBEB M OKpACKH Teia), repbapuii «['opox moceBHOI.

JlaGopaTopHbIe U IPaKTUYECKUuE PabOTHI:

Jlabopatopuast padota Ne 5. «3ydyenue pe3ynbTaTOB MOHOTHOPHIHOTO H

JUTHOPUHOTO CKPEIUBAHUS Y IPO30( bl HA TOTOBBIX MUKpPOIIpenapaTax.



Jlabopatopnas pabota Ne 6. «M3yuenne MoaupuKalMOHHON U3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHast padota Ne 7. «AHanmu3 MyTaruil y npo30¢puiIbl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocraBiieHHME U aHaiu3 POJOCIOBHBIX
YEIIOBEKAY.

Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexius Kak HaykKa A IPOLECC. 3apOKICHUE CEJECKIUHA U JTOMECTHUKALIUS.
VYuenue H.W. BaBuiioBa o 1ieHTpax MpouCcX0oxACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenuil. LIeHTpBl NPOUCXOXKAECHUS JOMAIIHUX KUBOTHbIX. CopTt, Mmopona,
IITaMM.

CoBpeMeHHbIE METObI CeNIeKIIMU. MacCcoBbIi U MHAUBUAYAIBHBIN OTOOPHI
B CEJEKIMHA PACTEHUN W KUBOTHBIX. OILlEHKa 3KCTepbepa. bIM3KOPOICTBEHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanénnas rubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJYYEHHUE TOJUILUIONJOB. JIOCTUKEHUSI CENEeKIMU PpACTeHHM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAsT MHKEHEPUsS. DTarlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
ukeHepusi. Kiierounbie KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUH.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.
DKOJIOTUYECKHE u  othueckue mnpobimembl. [MO —  reHeTudecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

IToptpersr: H.M. Basuiios, N.B. Muuypus, I'.JI. Kapneuenko,
M.®. NBaHOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTO0Opa3us

KYJbTYpPHBIX pacTeHuit», «[lopoapl noManrHux XKUBOTHBIX», «CopTa KyJIbTYpPHBIX



pactenuity, «Otnanénnas rudpuausanus», «Pabotel akagemuka M.®. BanoBay,
«Ilomumnongus», «OObEKThl OuoTEXHOJIOTUMY, «KileToOuHblE KYIBTYpHl H
KJIOHHpOBaHHe», « KOHCTpynpoOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKMX (GOpM |
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Okckypceust «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, J1aOOPATOPHIO

AaIrpOYHUBCPCUTCTA UKW HAYYHOI'O I.[GHTpa)».



[IJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOTPAMMEI T10
BMOJIOI' M HA YPOBHE OCHOBHOI'O OFIIEI'O OFPA30OBAHNS
(FASOBBIM YPOBEHD)

OcBoenue yueOHoro npeamera «bHojorus» Ha ypoBHE OCHOBHOTO OOILErO
o0pa3oBaHMsI JOJKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMHNX OO0YyYaroUMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS IPOrPaMMBbl IO OHOJIOTHH OCHOBHOIO
oOmero o0pa3oBaHWs  JOJDKHBI  OTpakaTb  TOTOBHOCTh  OOydYarolIuxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTAMN U
paclIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE pealu3alnuu
OCHOBHBIX HalPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCIIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATENBHOCTH MPU BBIMOIHEHUU
UCCJIEIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

OTHOILIEHHE K OMOJIOTMH KaK K BaXHOW COCTaBIISAIOLIEH KYyJbTYpbl, FOPAOCTh
3a BKJIaJI POCCUMCKUX U COBETCKHMX YUEHBIX B Pa3BUTHE MHUPOBON OMOJIOTHYECKOMN
HayKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

TOTOBHOCTh OLIEHWBATh MOBEIECHHE M IMOCTYIIKH C IMO3ULIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYpBHI,

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poyii Ouosornd B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYPHI
JUYHOCTH;

5) ¢usuyeckoro BocHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3JI0POBBI0 M YCTaHOBKA Ha 3J0POBBIH
o0pa3 *HU3HU (300pOBOE MHUTAHUE, COOTIOCHIE TUTUEHUYECKUX MPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryJspHas Quznyeckas
aKTUBHOCTb);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEAHBIX MPUBBIYEK (yHOTpeOsieHue
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
MICUXUYECKOTr0 30POBBS;



coOro/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HAaBBIKM 0O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh HaBBIKA pediekcuu, ymnpaBlIeHHEe COOCTBEHHBIM
AMOITMOHAJILHBIM COCTOSTHUEM;

6) Tpy10BOIr0 BOCIIMTAHMSI:

aKTUBHOE YyYacTH€ B pPEIICHHHM MPAaKTUYECKUX 3ajady (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYyHKTa, Kpas) OMOJOTHYECKOH |
AKOJIOTMYECKON  HANpaBJICHHOCTH, HWHTEPEeC K MPAKTUYECKOMY H3YUYCHHIO
npodeccuii, CBA3aHHBIX ¢ OUOJIOTHUEH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

OpUEHTAIUs Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUM MpU PEIICHUH 3a]ay B
00J1acTH OKPYXKaIOIICH CpeIbl;

OCO3HAHHE PKOJIOTHICCKHUX MPOOJIEM B IIyTEH MX pelieHus;

FOTOBHOCTh K YYacTHIO B MPAKTUYECKOM JEATEIBHOCTH HSKOJOTHYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUCHTAIlMs Ha COBPEMEHHYI0 CHCTEMY HAy4YHBIX MpEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SAX 4YeJIOBEKa C
MIPUPOJTHON U COLUAIBHOU CPEIOH;

MOHMMAHUE POJIM OHOJIOTUYECKOW HayKh B (POPMHUPOBAHUU HAYUYHOTO
MUPOBO33PEHUS;

pa3BUTHE HAY4YHOH JIFOOO3HATEIILHOCTH, MHTEpeca K OMOJOTHYECKON Hayke,
HAaBBIKOB HCCJIEJIOBATEIIbCKON JesATebHOCTH ¢ HMcmosb3oBanuemM HuppPoOBOro
ooopynoBanus nenrpa «Touka pocray).

9) ananTanuy 00y4awuIerocsi K U3MEHAIIMMCH YCJIOBUAM COIUAIbHOM
U IPUPOJIHOH Cpelbl:

aJIeKBaTHAsl OLIEHKAa U3MEHSIOIINXCS YCIOBHI;

NpPUHATHE pelleHus (MHIMBHIyaldbHOE, B TpyNNe) B U3MEHSIOLIUXCS
YCJIOBHSIX Ha OCHOBaHMM aHaJIM3a OUOJIOTHYECKO HHPOpMALINH;

IJJAHUPOBAHUE [JEHWCTBUM B HOBOM CHUTyallMd Ha OCHOBAaHWU 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OMOJIOTHH
OCHOBHOI'O 0011ero 00pa3oBaHMsl, JOJKHBI OTPaKaTh OBJAJCHHUE CIEAYIOIIUMHU
YHHUBEPCAJIbHBIMU YUCOHBIMU JACHCTBUAMU:

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS



1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

BBISIBIISAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKKA OHUOIOTHYECKUX
00BEKTOB (SIBIICHHI);

yCTaHABIMBATh CYIICCTBEHHBIM NpH3HAK KiIacCU(PUKAINN OHOJIOTHUYECKHUX
OOBEKTOB (SIBJICHWH, TMPOIECCOB), OCHOBAHUS MJisi OOOOIICHWS W CpaBHEHUS,
KpUTEPHUH MPOBOAMMOTrO aHAIIN3a;

C YU€TOM MPEe/JI0)KEHHON OMOJIOTUYECKOM 3a/1a4M BBISBIISATH 3aKOHOMEPHOCTH
U TPOTUBOpEUHs B paccMaTpuBaeMbIX (akTax M HaOMIOACHUSX, MpeasiaraTh
KPUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPEUHIA;

BBISIBIIATD ACPUIIMTH WH(DOPMAITUHU, TAHHBIX, HCOOXOMUMBIX I PEIICHUS
MOCTAaBJICHHON 3a/1a4u;

BBISIBJIAITh TPUYUHHO-CIICJICTBEHHBIE CBA3M TPH H3YYCHHH OHOJIOTHYECKUX
SBJICHMA ¥ TIPOIIECCOB, JEJIaTh BBIBOJBI C HWCIIOJIH30BAHUEM JICIYKTHBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHUNA 0 aHAJIOTHH, (POpMyIHpOBaThH
THUTIOTE3BI O B3aMMOCBSI3SIX;

CaMOCTOATENILHO BBIOMpATh CMOCOO pElIeHHUs] Y4yeOHOM OMOJIOTHYEeCKOM
3alayd  (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHUs, BBHIOMpATh HamboJee
MOIXOJISIIIIANA ¢ YIETOM CaMOCTOSTEIIEHO BBIICIICHHBIX KPUTECPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUS:

UCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

dbopMyUpOBaTh BOIMPOCH], (UKCHUPYIOIIME Pa3pblB MEXIY peaTbHbIM H
JKeIaTeIbHBIM COCTOSIHEM CHTYallud, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
HUCKOMOE U JIAaHHOE;

dbopmupoBaTh THUMOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH TI0O CaMOCTOSITEIbBHO COCTaBIIGHHOMY IUIaHy HaOJIOJIeHUE,
HECJIO)KHBIM  OMOJIOTHYECKUH OSKCIIEPUMEHT, HEOOJIbIIIOEe HCCIeI0BaHUuEe 110
YCTaHOBJICHUIO OCOOEHHOCTEH OHOJOrnyeckoro oobekTa (mpolecca) M3ydeHwus,
IPUYUHHO-CJICICTBCHHBIX CBSI3¢ W 3aBUCUMOCTEH OHOJIOTHUECKHX OOBCKTOB
MEXIy COOO0M;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, TTIOTYyUYCHHYIO
B XO0/JI¢ HAOFOJACHUS M SKCIICPUMCHTA,

CaMOCTOSITeNIbHO (HOPMYIHPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTyYCHHBIX BBIBOJIOB U 0000IIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWINIEE Pa3BUTHE OWOJIOTHYECKUX
MPOLIECCOB U UX MOCJEACTBUS B AaHAJIOTMYHBIX WJIM CXOIHBIX CUTYalMsIX, @ TaKKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 X PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

3) pabora ¢ ungopmanueii:



MPUMEHSTh PA3JTUYHBIE METOJbI, HHCTPYMEHTHl M 3alPOCHl MPU TIOWCKE H
otOope Omoyorndeckor WHGOPMAIMKA WM JAaHHBIX W3 HCTOYHUKOB C Y4YETOM
MPEIOKEHHOW y4eOHOM OMOJIOTUUECKOH 3a/1auu;

BBIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnonornuecKyo HHPOPMAITHIO PA3TMYHBIX BUAOB U (HOPM IIPEICTABICHHUS;

HaXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIIHEC
OJIHY ¥ TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(POPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JTuarpaMmMaM#, THOUM rpaduKoi 1 UX KOMOMHAIIMSIMH,

OIICHWBATh HAAEKHOCTh OHMOJOTHYCCKON WH(POPMAIMA 110 KPUTEPHUSIM,
MIPEIOKCHHBIM YUIHTEIIEM WU COPMYITHUPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAITHIO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

1) o0menmue:

BOCIIPUHUMATH U (hOPMYJTUPOBATH CYXKICHHUS, BBIPAXKATh SMOITUU B MIPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpHBIX PaboT;

BBIpaXKaTh ce0s (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HATh M PAcCMO3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHMUMATh HAMEPCHMsI IPYTHX, MPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme HopMyITupOBaTh CBOM BO3PAKEHNUS,

B XOJe nuanora W (WJIM) JUCKYCCHUHU 3a7aBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaemMoli OMOJIOTMYECKOW TEMbl M BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha
pelieHre OMoJI0THYecKoU 3a1auu U NojiiepKaHue 0J1aro)KenaTeIbHOCTH O0IIEHNS,

COIIOCTaBJISATh CBOU CYXKJICHHSI C CYXXKACHUSAMHU JAPYTMX YYAaCTHHKOB JHAIIOTA,
OoOHapy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

nyOJUYHO TPEACTABISITH PE3YJIbTAaThl  BBIOJTHEHHOTO OHOJIOTHYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3amad
MPE3EHTAIlMA U OCOOCHHOCTEH ayJAUTOPHUU M B COOTBETCTBUU C HUM COCTABIISITH
YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHIEM HILTIOCTPATUBHBIX MaTEPUATIOB.

2) coBMecTHAas1 1eITeIbHOCTD:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWUBUIYaTbHOU
paboThl TIpH pENICHUH KOHKPETHOW OMOJIOTrHYecKod MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJCHCTBUS MPU PEIICHUU
MIOCTABJICHHON y4eOHOH 3a1a4H;



NpPUHUMATh 1I€b COBMECTHOW JEATENbHOCTHU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPENeIATh POJH, JOTOBAPUBATHCSA, 0OCYKIATh
MIPOIIECC U Pe3yabTaT COBMECTHOW pabOThI, YMETh 0000IIaTh MHCHUS HECKOJIBKHIX
JIOJIE, TPOSBISATH TOTOBHOCTh  PYKOBOJWTH,  BBINOJHATH  IMOPYYEHHS,
MOAYUHSATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEEISITh CBOIO POJb (C
Y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCIHCTBUS),
pacmpenensarTh 3aJadyd MEXKIy 4WICHaAaMU KOMaHIbl, y4acTBOBaTb B TI'PYNIOBBIX
dbopmax paboThl (00Cyk ACHUSA, 0OMEH MHCHUSMU, MO3TOBBIC IITYPMbI U UHBIC);

BBITNIOJIHATH CBOIO YacTh PadOThI, JOCTUTATh KAYECTBEHHOTO pPE3yJibTara o
CBOEMY HAaIpaBJIECHUIO U KOOPAUHUPOBATH CBOM JCUCTBUS C APYTMMHU YICHAMHU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOUIMI TPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEJIbHO chopMyITUPOBAaHHBIM Y4aCTHUKaAMHU B3aMMO/ICUCTBUA,
CpaBHUBATh PE3YyJIbTaThl C UCXOAHOM 3a/aueil U BKJIAJ KaXKJOTO YjieHa KOMaH]Ibl B
JIOCTUKEHUE PE3yJIbTaTOB, pa3AeiisiTh cPepy OTBETCTBEHHOCTH U MPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MEpe] TPYMIIION;

OBJIaJIETh CUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JICHCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMATBHBIX HABBHIKOB W 3MOIMOHAIBHOTO
MHTEJUIEKTa 00yYaroIInXCA.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
UCIOJIB3YSl OMOJNIOrMYECKUE 3HAHUS;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MOAXOJAX  TMPUHATUS  peIIeHUH
(MHOWBUIYaTbHOE, IPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUA TPYIIION );

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHns ydeOHOW OHOJIOTMYeCKOM 3ajadyu ¢ y4EéToM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeJlaracMble BapUaHThI PEILICHUN;

COCTaBIIATh IUIAH JAEWUCTBUN (TUIaH peanu3alii HaMEUEHHOTO alropuTMa
pelleHus), KOPPEeKTUPOBAaTh MPEAJOKEHHBI aJIrOpUTM C YUYETOM MOJIy4YEHHUs
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTrHYeCKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHH;

JlaBaTh OLIEHKY CUTYaIluH U Mpeaiarath IiaH e€ N3MEeHEHUS;



YYUTBHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb
OpU peuieHHuH Y4eOHON OHMOJOTHYEeCKOW 3aJayd, aJanTHpPOBaTh pEIICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTHKEHUS  (HEAOCTHMXKEHMs)  pe3ysIbTaToB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
ITIO3UTUBHOE B NMPOU3OILIEANIEH CUTYallNH;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBAaTbh COOTBETCTBHE pe3yJIbTaTa LICJIA U yCIOBUSAM;

pasnuyarh, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU AMOLIUSMU M SMOIUSIMU
APYTHX,

BBISIBJISITH M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb C€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
ApYTOro,

pEeryaupoBaTh Coco0 BBIPAXKEHUS IMOLIM.

IIpunsaTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €T0 MHEHHIO;

pU3HaBaTh CBOE IPABO HA OLUIMOKY U TaKO€ e MpaBo JAPYyroro;

OTKPBITOCTh ce0€ U JPYTUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHBEPCAJbHBIX YYEOHBIX PETyJISTUBHBIX JEWCTBUIA,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIUS IMYHOCTH ), U )KU3HEHHBIX HABBIKOB JIMYHOCTHU (YTIPaBICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO MTOBEJICHUS).

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3ynbTaThl OCBOCHUS IMPOTPAaMMBI 1O OHOJIOTHMH K KOHILY
oOydeHus ¢ 5 Knacce:

XapaKTepu30BaTh OWMOJOTHI0O KAaK HAyKy O JKHBOM TMPHUPOJE, HA3bIBaTh
MPU3HAKH )KUBOTO, CPABHUBATH OOBHEKTHI JKUBOU U HEIKUBOW TIPUPOJIBL;

MEPEUNCIIATh WCTOYHMKU  OHMOJOTHYCCKHUX  3HAHWW, XapaKTepHu30BaTh
3HaYeHHEe OWOJOTHMYECKHX 3HAHWW IJIs1 COBPEMEHHOTO 4YeJOBeKa, MPOQEeCcCHH,
CBsI3aHHBIE ¢ Omonorueit (4-5 mpodeccuii);

MPUBOJUTH MPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. U. BepHaackuii,
A. JI. UmxeBckuii) u 3apyOexHbIXx (B TOM umcie Apuctorens, Teodpacr,
['unnokpar) yu€HbIX B pa3BUTHE OUOJIOTHY;

UMETh TMPEACTABICHHE O BAKHEUIIUX OUOJOTMYECKUX Mpoleccax M
SBJICHUSIX: TIWTAHWUE, JbIXaHWE, TPAHCIOPT BEMIECTB, Pa3IPaXHUMOCTh, POCT,
pa3BUTHE, IBIKEHUE, Pa3MHOKCHHE,



MPUMEHSTH OUOJIOTUYECKHUE TEPMUHBI U TIOHATHS (B TOM YHUCJIE: KUBBIE Tea,
OWOJIOTHSA, DJKOJIOTHS, IMTOJOTHS, AaHATOMUA, (U3HOJOTHSA, OHOJOTHYECKAs
CUCTEMATHKa, KJETKa, TKaHb, OpraH, CHUCTEMa OpraHOB, OpraHU3M, BHpPYC,
JBIKEHUE, TUTaHuE, (POTOCUHTE3, JbIXaHUE, BBIACICHUE, Pa3apakUMOCTh, POCT,
pa3MHOXKEHHE, pa3BUTHE, cpeJa OOWTaHWs, MPUPOJHOE  COOOUIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHUU C TIOCTaBJICHHOM 3ajadyedl U B
KOHTEKCTE;

paznuyaTh MO BHENIHEMY BHUAY (M300paKEHUSIM), CXE€MaM U OIHUCAHUSIM
JOSIIGPHBIE W AJIEpHBIE OPTraHU3MbI, PA3IMYHbIE OUOJIOTHYECKUE OOBEKTHI:
pacTeHusi, JKUBOTHBIX, TpHUOBI, JMIIAWHUKK, OaKTepuu, MPUPOIHBIE U
HMCKYCCTBEHHBIC COOOIIECTBA, B3aMMOCBS3M OPraHU3MOB B TMPUPOJHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTesei (haopbl U (ayHbl NPUPOJHBIX 30H
3emun, JaHAmMA(TH TPUPOAHBIC U KYJIbTYPHBIC,

MIPOBOJIUTH OMHCAHUE OpraHu3Ma (pacTeHUs, XKUBOTHOTO) IO 3aJIAHHOMY
MJIaHy, BBIICJSITh  CYIICCTBEHHBbIC MPU3HAKKM CTPOCHUS W MPOIECCOB
KU3BHEJEATEbHOCTU OPTraHU3MOB, XapaKTEPU30BaTh OPTaHU3MbI KaK Telia KUBOU
OPUPOJIbI, TEPEUUCISITh  OCOOCHHOCTH  PACTCHHUM, JKUBOTHBIX, TpPUOOB,
JUIIAHUKOB, OAKTEPHUIl U BUPYCOB;

packpbIBaTh MOHSATHE O cpene oOuTaHus (BOJAHOW, Ha3eMHO-BO3IYIIHOM,
MTOYBCHHOW, BHYTPHOPTAaHU3MEHHOM ), YCIIOBUSIX CPEIbI OOUTAHMS;

MIPUBOJUTH MPUMEPHI, XapaKTEPU3YIOIIUE TPUCITOCOOIEHHOCTh OPraHU3MOB K
cpene oouTaHusl, B3aMMOCBS3U OPraHU3MOB B COOOIIECTBAX;

BBIICNISATh OTJIMYUTENbHBIC TIPU3HAKU TPHUPOAHBIX U HUCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHPOBAaTh OCHOBHBIE MpaBHWJIa MOBEJACHUS YEJIOBEKa B MPUPOJE U
OOBSICHAITh 3HAUEHUE MIPUPOIOOXPAHHON NIESITEIHLHOCTH YEJIOBEKA, aHAJM3UPOBATh
rJI00aJIbHBIE DKOJIOTHYECKUE TIPOOIIEMBI;

pPacKpbIBaTh POJIh OMOJIOTHUY B MIPAKTUYECKON JACATEIHHOCTH YEIOBEKA,;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMEpax CBsA3b 3HAHUN OMOJIOTHH CO
3HaHHSAMHU TI0 MaTeMaTHKe, MPEAMETOB TyYMaHUTApHOTO IMKJA, Pa3IMYHBIMHU
BHJIaMU UCKYCCTBa,

BBITIOJIHATh MPAKTUYECKHE Pa0O0THI (TOMCK MH(OPMAIIMU ¢ MCTIOIB30BAHHEM
pa3IUYHBIX HCTOYHHMKOB, OMHCAaHWE OpraHu3Ma 10 3aJaHHOMY IUIaHy) U
nabopatopHble paboThl (paboTa ¢ MHUKPOCKOIIOM, 3HAKOMCTBO C pPa3JIMYHBIMU
criocobamMu  U3MEpPEeHUsT M CpaBHEHUS KUBBIX 00BekTOB). MWcmosib3oBaHue
ungponoro ooopyaoBanus neurpa «Touka pocray;

MPUMEHSATh METOAbl OMojoruu (HAONIOACHHUE, OMHMCAHWE, KacCU(pUKAIlus,
W3MEpPEHUE, YKCIIEPUMEHT): MPOBOIUTH HAOIIIOICHHSI 32 OpTraHU3MaMu, ONTUCHIBATh



Ouonornueckue OOBEKTHI, MPOLECCHl U SBICHUS, BBINOIHATH OMOJOTHYECKHIA
PUCYHOK M U3MEPEHHNE OMOTOTHIECKUX O0BEKTOB;

BJIa/IeTh IprUEMaMH pabOTHI C JTYIIOH, CBETOBBIM M LIU(PPOBBIM MUKPOCKOTIAMHU
Ipy paccMaTpUBaHUM OHOJIOTMUECKHX OOBEKTOB (MCHOJb30BaHHe HUGPOBOro
odopynoBanus neHTpa «Touka pocray);

coOmoaaTe mpaBwia 0e30MacHOro Tpyda npu padboTe ¢ y4dyeOHBIM U
7a00paTOPHBIM  000PYJAOBAaHUEM, XUMHUYECKOM TIOCYJIOM B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE, BO BHEYPOUHOU NIEATEILHOCTH;

UCIIOJIb30BaTh TP BBIMOTHEHUM YUYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYpy M0 OUOIOTUH, CIIPAaBOYHBIE MaTepuaibl, pecypchl UHTepHETA;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOLIEHUS, HWCIOJIb3Ys MOHSATUHHBIN
anmnapar U3y4aeMoro paszena OMOJIOruH.

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOrPaMMBbl MO OHOJIOTMH K KOHILY
oOyueHus ¢ 6 knacce:

XapaKTEepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3enbl U CBA3U
C IPyTUMH HayKaMH B TEXHUKOM;

NPUBOJNUTH NMPUMEPHI BKIana poccuiickux (B ToM uucie B. B. [Jokyuaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apyoexxnbix yu€Hsix (B Tom uucie P. ['yk, M.
Manbpnuru) B pa3BUTHE HAYK O PACTCHHSIX;

MPUMEHSThL OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (B TOM yucie: OOTaHUKa,
pacTUTENbHAs KJIETKA, pacTUTEIbHAsl TKaHb, OpraHbl PAaCTEHUMN, CUCTEMa OPraHOB
pacTeHus: KOpeHb, oler moyka, JUCT, BUJOU3MEHEHHbIE OpTraHbl, I[BETOK, MO,
CeMsi, PaCTUTEJIbHBIA OpPTaHW3M, MUHEpAIbHOE MHUTaHHE, (POTOCHUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, PA3MHOXKEHHUE, KJOH, pa3IpaXMMOCTb) B COOTBETCTBUU C
MOCTAaBJICHHOW 3a/1a4yeil U B KOHTEKCTE;

OMKCHIBATh CTPOEHUE U KU3ZHEJEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
MpUMepe MOKPHITOCEMEHHBIX WJIM IIBETKOBBIX): MOIJIOIICHHE BOALI 1 MUHEPAIILHOE
nuTaHue, (OTOCHUHTE3, JAbIXaHHE, TPAHCHOPT BEILIECTB, POCT, Pa3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOCHUSI BET€TATUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUH C HX
GyHKIUSAMY;

paznuyaTh M OMNKCHIBATH >KMBBIE M TepOApPHBIE IK3EMIUISIPhl PACTEHUN IO
3aJlaHHOMY TUIaHy, YacTW pacTeHUW MO H300paKEHUsIM, CXeMaM, MOJIENsM,
MYJISKaM, pebe(HBIM TaOIUIaM;

XapaKTEepU30BaTh MPU3HAKU PACTEHUH, YPOBHH OpPraHU3allMu PACTUTEIHLHOTO
OpraHu3Ma, YacTH PACTEHHM: KIETKH, TKAaHW, OpraHbl, CUCTEMbI OpPTaHOB,
OpTaHu3M;

CpaBHUBATh PACTUTEJIbHBIC TKAHU M OPTraHbl PACTEHUN MEXKITY COOOM;

BBIMIOJIHATh MpPaKTHUYECKUe U JabopaTtopHble pabOTHl MO MOPQOJIOTUU U
(Gbu3MONIOruM pacTeHU, B TOM 4YHCIE€ pabOTbl C MUKPOCKOIOM C IMOCTOSIHHBIMH



(uKcupoBaHHBIMM) W BpPEMEHHBIMH MHKpPOIpENapaTaMH, HCCIEI0BATEIbCKUE
paboThl C UCHIOJIB30BAaHUEM MPUOOPOB M MHCTPYMEHTOB IM(POBOIl Jaboparopuun
(ucmosib30Banue nHUPpPoBOro ooopyaoBaHusi ueHTpa «Touka pocray);
XapaKTepU30BaTh MPOLECCHI JKU3HEACATEIBPHOCTA PACTEHUI: MOTJIOIEHUE BOJBI U
MUHEpaJIbHOE TMHTAaHHE, (POTOCUHTE3, [IbIXaHHE, POCT, Pa3BUTUE, CIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOTO pAa3MHOXKEHHUS, CEMEHHOE
pa3MHOXEHUE (Ha MPUMEPE NOKPBITOCEMEHHBIX, MIIH LIBETKOBBIX);

BBISIBIISAITh IPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY CTPOCHUEM U (DYHKIMSIMU
TKaHE ¥ OpraHoB pacTeHUH, CTPOCHUEM U JKU3HEIEATEILHOCThIO PACTCHHUI;

KJIaCCU(UIIMPOBATH PACTEHUS U UX YACTH IO PA3HBIM OCHOBAHUSIM;

OOBSACHATH POJb pACTEHUU B MPUPOJIE M KU3HH YEIIOBEKA: 3HAUCHHE
dboToCHMHTE3a B MPUPOJIEC U B KU3HU YEJIOBEKA, OMOJIOTMYECKOE U XO3SHCTBEHHOE
3HAYCHUE BHUJIOM3MEHEHHBIX MOOETOB, XO3AWCTBEHHOE 3HAUYEHUE BEreTaTUBHOTO
Pa3MHOXKEHUS,

MPUMEHSTh TIOJIYYEHHbIC 3HAHUS JUIs BBIpAllMBAHUS UM Pa3MHOXKEHUS
KYJbTYPHBIX PACTCHUI;

UCITI0JIb30BaTh METO/bl OMOJIOTMH: MPOBOJUTH HAOJIOJIEHUS 32 PACTCHUSIMU,
OIKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOJIOTMYECKUE OMBITHI U
AKCHEPUMEHTHI (MCMOJIb30BaHHe HU(PPOBOro odopyaoBanus mneHrpa «Touka
poctay);

coOoaTh MpaBwia O€30MacHOro Tpylaa Npu paboTre ¢ y4eOHBIM U
71a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM TMOCYIOW B COOTBETCTBUHU C
WHCTPYKIHSIMU HAa YPOKE U BO BHEYPOUHOU JI€SITENHHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPHUMEpPAX CBsA3b 3HAHWUW OMOJOTUU CO
3HAHMSIMU 110 MaTeMaTUKe, reorpauu, TEXHOJOTHUU, MPEIMETOB TYMaHUTAPHOTO
LMKJIa, pa3JIMYHBIMU BUJIAMU UCKYCCTBA,

BIaJeTh  npuéMamMu  pabOThl C  Oumoyiormueckoil  mHGOpMAIIUEi:
dbopMyIHUpOBaTH OCHOBAHUS JIJIsl U3BJICUCHHS U 00001IeHNs HHOOPMAITIHN U3 JBYX
MCTOYHUKOB, MPEOOpa3oBbIBaTh MH(DOpPMAILMIO M3 OAHOW 3HAKOBOW CHCTEMBI B
ApYTy1o;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOUIEHUS, HCIOJIb3Ys MOHSATUHHBIN
anmapaT U3y4yaeMoro pasjena OHMOoJOTUH.

[IpeameTHBIC pE3yJbTATHl OCBOCHHS IMPOTPaMMbI MO OHOJOTUM K KOHILY

oOyueHnus 6 1 Knacce:

XapaKTepr30BaTh 300JIOTHIO KaK OWOJOTMYECKYI0 HayKy, €€ pas3ienbl U
CBSI3b C APYTUMHU HAYKaMH U TEXHHUKOI;

XapaKTepU30BaTh TMPHUHIUIBI  KJIacCU(PHUKAIMKA JKUBOTHBIX, BHJI Kak

OCHOBHYHK CHCTCMATHYCCKYIO0 KaTCTOPHUIO, OCHOBHBLIC CHUCTCMATHYCCKHC T'PYIIIIbI



KUBOTHBIX (IPOCTEHIINE, KUIIEYHOIOIOCTHBIC, TUIOCKUE, KPYTJIble U KOJbUaThie
YepBU, WICHUCTOHOTHE, MOJUTIOCKH, XOPJIOBbIC);

MPUBOANTH IPUMEPHI BKJIaAa poccuiickux (B Tom yucie A.O. KoBaseBckui,
K.M. Cxpsibun) wu 3apyOexubix (B ToM uucie A. Jlesenryk, XK. KioBbe,
3. I'ekkenb) yu€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

NPUMEHATh OMOJIOTUYECKUE TEPMHUHBI U MOHATHUS (B TOM YHUCIIE: 300JI0THS,
9KOJIOTUS KUBOTHBIX, JTOJOTHS, Majie0300JI0THs, CHCTEMAaTWKa, I[apCTBO, THII,
OTpsiA, CEMEHCTBO, pOJ, BHUJA, JXUBOTHAas KIETKA, >XUBOTHAs TKaHb, OpraH
KUBOTHOTO, CHCTEMBl OPraHOB JXHBOTHOTO, JKMBOTHBIM OpTraHWU3M, NHTaHUE,
JbIXaHUE, POCT, PAa3BUTHE, KPOBOOOpAICHHE, BBIACIECHUE, OINOpa, IABUKECHUE,
pa3MHOXKEHHE, MapTEHOI€HE3, pa3llpa)kKUMOCThb, pediekc, opraHbsl 4YyBCTB,
NOBEJIEHUE, cpeJa OOUTaHMs, NPUPOJHOE COOOIIECTBO) B COOTBETCTBUHU C
MOCTaBIICHHOU 3a/jaueii U B KOHTEKCTE;

pacKpbIBaTh 00IIME MPU3HAKU KUBOTHBIX, YPOBHUA OpPTraHU3AlMU KUBOTHOTO
OpraHu3Ma: KJIE€TKH, TKaHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHHU3M;

CpaBHMBATbh KUBOTHbBIE TKAHU U OpraHbl )KUBOTHBIX MEXKYy COOOM;

OIUCHIBaTh CTPOCHUE U KU3ZHEJCATEIIbHOCTh KUBOTHOI'O OpPraHMU3Ma: ONopy
U JIBIDKEHWE, TMHTAaHWE W TMHUIIEBAapEeHUE, JbIXaHWE U TPAHCIOPT BEIECTB,
BBIJICTICHHE, PETYJIALIMIO U TIOBEIEHNE, POCT, Pa3MHOKEHUE U Pa3BUTHE;

XapaKTepU30BaTh MPOIECCHl KUZHEACITEILHOCTH >KUBOTHBIX HM3y4aeMBbIX
CUCTEeMAaTUYECKUX TPYIIL: JIBWKEHHE, MHUTAaHUE, AbIXaHWE, TPAHCIOPT BEILECTB,
BbIJIEJICHHUE, PETYJIALINIO, TOBEICHUE, POCT, Pa3BUTHE, PA3MHOXKEHHUE;

BBISIBJISITH ~ NPUYMHHO-CICACTBEHHBIE  CBSI3M  MEXKAY  CTPOCHHEM,
KU3HEACITCIHOCTRIO M cpeAod  OoOWTaHUS  JKMBOTHBIX  HM3yYaeMbIX
CHUCTEMaTUYECKUX TPy,

pa3inyaTh U OMUCHIBATh JKUBOTHBIX M3yYaeMbIX CHCTEMATHUECKUX TPYIII,
OTJENIbHBIE OpraHbl W CHUCTEMBl OPraHoOB IO CXE€MaM, MOJEISAM, MYJIsDKaM,
penbedHbIM Ta0HIaM, TPOCTEHIINUX — IO U300PAKEHUSIM;

BBISIBJISITH NPU3HAKK KIJIACCOB WIEHHCTOHOTUX U XOPAOBBIX, OTPSIIOB

HACCKOMBIX M MJIICKOIIMTAIOIIUX ;



BBITIOJIHATh TPAKTUYECKUE H J1A0OpaTOpHBIE palbOThl MO MOPGOJIOTHH,
aHATOMHM, (PU3UOJIOTMM W TIOBEJCHUIO >XUBOTHBIX, B TOM 4YHCJIE pabOTHI C
MUKPOCKOIIOM  C  TIOCTOSHHBIMH  ((UKCHPOBAaHHBIMH) W  BPEMEHHBIMU
MUKpOIIpenapaTaMu, HCCIEI0BaTEIbCKUE PAOOTHI C MCIOIB30BAaHUEM MPHUOOPOB U
WHCTPYMEHTOB I POBOI JIabopaTopHH;

CpaBHHMBAaTh TPEIACTaBUTEICH  OTACTBHBIX  CHUCTEMATHUECKUX  TPYII
YKUBOTHBIX U TIPOBOJUTH BHIBOJIBI HA OCHOBE CPAaBHCHUS,

KJIaCCU(PUITMPOBATH JKUBOTHBIX Ha OCHOBAaHUHM OCOOCHHOCTEH CTPOCHHSI,

OMKCHIBATh YCIOKHCHHE OpTraHW3allid >KUBOTHBIX B XOJI€ DBOJIOINU
YKUBOTHOTO MUpa Ha 3eMJI€;

BBISIBIISITh YEPThI MPUCIOCOOJICHHOCTH KUBOTHBIX K Cpele OOuTaHus,
3HAYEHUE IKOJOTUYECKUX (AKTOPOB JIJIsl FKUBOTHBIX;

BBISIBIIATh B3aWMOCBSI3M JKMBOTHBIX B TIPUPOJHBIX COOOIIECTBAX, IICTIH
MTUTaHUS;

YCTAaHABIMBATh B3aUMOCBS3M JKMBOTHBIX C pacTCHUSMH, Tpubamwu,
JUIIAWHUKAMU U OaKTePUSIMU B TIPUPOIHBIX COOOIIECTBAX;

XapaKTEepU30BaTh JKUBOTHBIX TMPUPOJHBIX 30H 3€MJIM, OCHOBHbBIC
3aKOHOMEPHOCTH PaCIPOCTPAHCHHUS KUBOTHBIX IO TUTAHETE;

PacKpbIBaTh POJIb )KMBOTHBIX B IPUPOJTHBIX COOOIIECTBAX;

pacKpbIBaTh POJIb JIOMAITHUX M HEMPOAYKTHUBHBIX J>KUBOTHBIX B IKHU3HH
YeJIOBeKa, pOJIb MPOMBICIOBBIX JKUBOTHBIX B XO3SHCTBEHHON NEATEIbHOCTH
YEJIOBEKA U €ro MOBCEIHEBHON KU3HU, OOBSICHATH 3HAUCHUE KUBOTHBIX B MPUPOJIC
Y )KM3HU YEJIOBEKa;

UMETh TIPEJICTABIICHUE O MEPOIIPHUATHUAX TI0 OXpaHEe KUBOTHOTO MHpa 3EMIIH;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX MIPUMEpax CBs3b 3HAHUH 10 OUOJIOTHH CO
3HAaHHMSAMU 110 MaTeMaTuke, PU3HUKe, XUMHUH, reorpadru, TEXHOJIOTUH, MMPEAMETOB
TYMaHUTAPHOTO ITUKJIOB, Pa3IMYHBIMU BUJAMHU UCKYCCTBA;

MCIIOJIH30BaTh METO/IbI OMOJIOTHH: TPOBOAUTH HAOTIOIECHUS 32 KUBOTHBIMH,
OMKCHIBATh JKUBOTHBIX, UX OPTraHbl M CHUCTEMBl OPTaHOB; CTaBUTh MPOCTEHUIIIHE

OMOJIOTHYECKHE OIBITHI U 9KCIICPUMCHTEI;



coOmofaTh mpaBwia O€30macHOro TpyAa Npu paboTe C ydyeOHBIM H
7a00paTOpPHBIM  000PYJAOBAaHUEM, XUMHUYECKONW TIOCYJIOM B COOTBETCTBUU C
UHCTPYKIUSAMHU Ha YPOKE U BO BHEYPOUHOU ACSITEIbHOCTH;

BIa/ETh MpuéMamMu paboTel ¢ uHpopmanme: GopMyIHpoBaTH OCHOBAHUS
JUISL U3BIICYEHHSI U 00001IeHns UHGOpMAIUU U3 HECKONbKUX (3—4) MCTOYHHKOB,
npeoOpa3oBbIBaTh HH(MOPMAITUIO U3 OJHOU 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh MHCbMEHHBIE W YCTHBIE COOOIICHMSI, HCIONb3Yysl MOHSITUHHBIN
anmapaT  M3yyaeMoro pasjena OHOJOrMHM, CONPOBOXKIATb  BBICTYILJICHHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOpUN 00y4arOIIUXCsl.

[IpenMeTHbIE pe3ynbTaTHl OCBOCHHUS TMPOTPAMMBI MO OHOJOTHU K KOHILY
oOyueHus B 8 knacce:

XapaKTEepU30BaTh HAyKH O 4YeJOBEKE (AHTPOIOJIOTHI0, AHATOMHUIO,
bu3noNoTHNI0, METUIIUHY, TUTUEHY, KOJIOTHIO YeJIOBEKa, ICUXOJIOTHIO) U UX CBS3H
C IPpyTUMH HayKaMH U TEXHUKOM;

OOBSACHATH MOJIOKEHHUE 4YEeIOBEKa B CHUCTEME OPraHUYecKOro MHpa, €ro
IPOUCXOXKJIECHNUE, OTIMYMS 4YEJOBEKa OT >KMBOTHBIX, HPUCIOCOOJIEHHOCTh K
pa3IMYHBIM SKOJIOTHUYECKUM (DakTopaMm (YeTOBEUYECKHE pachl M aJalTUBHBIC THIIBI
J0JIeM ), pOACTBO YEIOBEUECKUX Pac;

NPUBOAUTH NpUMEpPHI BKiIaaa poccuickux (B Tom uucie M. M. CeueHoB,
W.II. ITaBnoB, .M. MeunukoB, A.A. Yxtomckuii, I1.K. AHOXUH) U 3apyOexHBIX
(8 Tom uucine Y. I'apseit, K. bepnap, JI. [Tactep, Y. JlapBuH) y4€HBIX B pa3BUTHE
IPEJCTaBICHUNA O MPOUCXOXKACHUU, CTPOCHUH, KU3HEEATEIbHOCTH, MOBEICHHUH,
HKOJIOTUU YEJIOBEKa;

MPUMEHSTh OMOJIOTMYECKHE TePMUHBI U MOHATHUS (B TOM YKCIE: IUTOJIOTHS,
TUCTOJIOTHS, aHATOMUS YeJIOBEKa, (PU3MOJIOTHS YelloBeKa, TMTUEHa, aHTPOIIOJIOTHS,
IKOJIOTHS YeNIOBEKa, KJIeTKa, TKaHb, OPTaH, CHCTEMa OPraHOB, MUTAHUE, JbIXaHHUE,
KpoBOOOpaIieHne, OOMEH BEIIeCTB M TMPEBpAIICHHEe DSHEPIUH, IBUWKEHUE,
BBIICICHUE, POCT, pa3BUTHE, IMOBEJEHUE, Pa3MHOXKEHHUE, PA3APAKUMOCTD,

peryisiuus, roMeocTa3, BHYTPEHHSA Cpela, HUMMYHHUTET) B COOTBETCTBHM C



MMOCTABJICHHOM 33/1a4€l U B KOHTEKCTE;

IIPOBOJIMTH OMHMCAHWE 0 BHEIIHEMY BUIY (M300paKEHHUIO), CXeMaM OOIIHUX
MPU3HAKOB OpraHu3Ma 4eJIOBEKa, YPOBHEH €ro OpraHu3aluu: KJIETKHU, TKaHU,
OpraHbl, CUCTEMBbI OPraHOB, OPTraHU3M;

CpaBHMBATh KJETKM pa3HBIX TKaHEW, TPYyIIN TKAHEH, OpraHbl, CUCTEMBbI
OpPraHOB 4YEJOBEKa; MPOILIECChl JKU3HEACATEIBHOCTH OpraHu3Ma 4esIOBEKa,
MIPOBOJIUTH BBIBOJIbI HA OCHOBE CPABHEHHS;

paznuyaTh OWOJOTMYECKHM AaKTHUBHBIE BELIECTBAa (BUTAMHUHBI, (DEPMEHTHI,
TOPMOHBI), BBISBJISITH MX POJIb B IIporiecce oOMEHa BEIISCTB W MpEBpaIlCHUs
SHEPIuy;

XapakTepu3oBaTh  OWOJOTHYECKHE  TMPOIECChl: OOMEH  BEIIECTB U
MpeBpaIllCHUE JHEPruu, MHUTAHUE, JAbIXaHWE, BBIJICJIICHUE, TPAHCIOPT BEIIECTB,
JBIDKCHUE, POCT, peryisiuus (QyHKUUA, WUMMYHUTET, MOBEICHUE, pa3BUTHE,
Pa3MHOXKEHUE YEJIOBEKA;

BBISIBJISATH TTPUUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY CTPOCHHUEM KIIETOK,
OpraHoOB, CHCTEM OpraHOB OpraHu3Ma 4YejJoBeKa U UX (QYHKIUAMH, MEXKIY
CTPOCHHEM, KU3HEACATEILHOCTHIO M CPEIOM OOMTAaHUS YeJIOBEKa,;

MPUMEHATh OMOJIOTMUECKHE MOJEIM [IJIsi  BBISIBICHHS OCOOEHHOCTEH
CTpOCHUS U (PYHKIIMOHUPOBAHUS OPTaHOB M CUCTEM OPTaHOB YEJIOBEKA;

00BSICHATH HEUPOTYMOPAIILHYIO PETYIISAINIO IIPOILIECCOB YKU3HEACITEIILHOCTH
opraHu3Ma 4eJoBeKa;

XapaKTepu30BaTh W CpPaBHUBATH OE3YCIOBHBIC W YCIOBHBIE PEQIICKCHI,
HACJICJICTBEHHbIC W HEHACIICJICTBEHHBIC IPOrPaMMBbI IIOBEICHHUSA, OCOOCHHOCTH
BBICIIIC HEPBHOM JEATEILHOCTH 4YeJIOBEKa, BHUIbI TOTPEOHOCTEH, MaMSITH,
MBIIUICHUS, PEYU, TEMIIEPAMEHTOB, SMOIIUN, CHA, CTPYKTYPY (GYHKIIMOHATHHBIX
CHCTEM OopraHu3ma, HaIpaBJICHHBIX Ha JIOCTIDKCHHUE MTOJIC3HBIX
MIPUCIIOCOOUTENBHBIX PE3YJITATOB;

pasnuyaTh HACIEJACTBEHHbIE W HEHACNEICTBCHHBbIC (MH(EKIIMOHHEIE,

HEeUH(EKIIMOHHBbIE) 3a00JIeBaHMS  YeJOBEKa, OOBICHATH 3HAYCHHE  MeEp



npoUIAKTUKU B MPEIYIPEKACHUN 3a00JI€BaHUIN YEIOBEKA;

BBITIOJTHATh TPAKTUUYECKHE M JabopaTopHbie padoOThl MO MOPQOJIOTUH,
aHaTOMHH, (U3UOJOTUA U TIOBEJCHUIO YEIIOBEKa, B TOM YHCIIC PadOTBHI C
MHUKPOCKOIIOM  C  TIOCTOSIHHBIMH  ((DUKCHPOBAaHHBIMH) U  BPEMEHHBIMHU
MUKpOIIpenapaTaMu, NCCIEA0BATEILCKIE padOTHI C HCTOIB30BAHUEM MPUOOPOB U
UHCTPYMEHTOB I POBOIi JlabopaTopuu;

peniaTh KaueCTBEHHbIE M KOJIMYECTBEHHBIC 3a/1aud, HCIIOJIb3YysSI OCHOBHBIC
MOKAa3aTeNId 3/I0POBhsI YEIOBEKA, MPOBOAUTH PACUETHI W OIICHUBATH MOJyYCHHBIE
3HAYCHUSI,;

apTryMEHTHUPOBATh OCHOBHBIC MPUHITUIIBI 3JOPOBOT0 00pa3a »KU3HHU, METOJIbI
3alATBl M YKPEIUICHUS 3J0POBbS YEJIOBEKAa: COAJTaHCHPOBAHHOE IHUTAHUE,
coOJItOICHUE TIpaBUJI JIMYHOM THUTHUEHBbI, 3aHATHS (U3KYJIBTYPOHM M CIIOPTOM,
palMoHAJIbHAsl OpraHW3anus TpPyJa U TOJHOIIGHHOTO OTHbIXa, ITO3UTHBHOE
SMOILIMOHATIBLHO-TICUXUYCCKOE COCTOSHHE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS [JI1  COOJIIOJICHUS
310pOoBOTO  o0Opaza JKM3HU, COAJaHCUPOBAHHOTO MNUTaHUSA, (UUIECKOU
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JJII HCKIIOUCHHS BPEAHBIX IPUBBIUCK,
3aBUCHUMOCTEH;

BIIQZICTh TpUEMAMH OKa3aHWS IEPBOM TOMOIIM YEJTOBEKY NPH IOTEPE
CO3HAHMS, COJHEYHOM H TEIJIOBOM yJape, OTPaBJIICHHHM, YTOIUICHUH,
KPOBOTCUCHHH, TpaBMax MSTKHX TKaHEH, KOCTEH CKeleTra, OpraHoB 4YYBCTB,
0’KOrax M OTMOPOKCHUSX;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPHUMEpPAX CBI3b 3HAHWNA HAyK O
YEJIOBEKE CO 3HAHUSAMHM TIPEIMETOB €CTECTBEHHO-HAYYHOTO W TYMAaHHTApHOTO
IIUKIJIOB, PAa3JUYHBIX BHUJOB WCKYCCTBA, TEXHOJOTHH, OCHOB 0€30MaCHOCTH
KU3HEICATCIIbHOCTH, PU3NIECKON KYJIbTYPHI;

UCIIOJb30BaTh METOABl OWOJOTHMU: HaOM0AaTh, H3MEPSTh, OINKUCHIBAThH
OpraHW3M 4YeJIOBeKa U TPOIECCHl €ro  JKU3HEACSITENIbHOCTH, MPOBOJUTH

HpOCTCfIIHPIG HCCIICAOBAaHMA Oprain3mMa 4CjIOBCKa U O0OBACHATH UX PE3YIbTATLI;



cobmoaaTh TpaBuUiia OE30MacCHOr0 Tpyda NOpH paboTe C y4yeOHBIM U
7ab0opaTOpHbIM  00OpYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
MHCTPYKIMSIMU HAa YPOKE U BO BHEYPOUHOU JI€SITEILHOCTH;

BIaJeTh NpuéMamMu padoThl ¢ MHpOpMalUe: GOpMyIHpPOBATH OCHOBAHUS
JUISL U3BJICUCHUSI U 0000IIeHNsT HHPOPMAIMH U3 HECKOJIBKHUX (4—5) MCTOYHUKOB;
npeo0pa3oBeIBAThH HHGOOPMAITUIO U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh MHUCHbMEHHBIE W YCTHBIE COOOIIEHUS, MCIOJIb3ysl MOHSITHUHHBINA
anmapar HM3y4E€HHOro pasjena OWOJIOTMH, CONpPOBOXKIATh  BBICTYIUICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOpUN 00yHarOIIUXCSl.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS YueOHOTO TpemMeTa «bruonorus

6 9 Knacce NOIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJACpP)KAaHWE OMOJOTUYECKUX TEPMHHOB M TOHSTHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3als KUBbIX CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE W3JIaraTb OWOJOTHYECKHE TEOopHuH (KJIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYJSIPHOW OMOJIOTHM), 3aKOHBI
(I'. Mengens, T. Moprana, H.J. BaBunoBa) u yuenus (o 1leHTpax MHOTO0Opa3us 1
MPOUCXOKICHUS KyIbTypHbIX pacTeHuid H.. BaBunoBa), onpeaensiTe rpaHULbI UX
MPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yMEHUE BIAJETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOJIOJIEHHE
Y OINMCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUI, OpraHU3alMs U MPOBEICHUE

OMOJIOTHYECKOrO OKCIICpUMCHTA, BBIIBM>KCHHEC T'UIIOTC3HkI, BBISIBJICHUC



3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyYEHHBIX
pE3yJIbTaTOB, MCIOJb30BAHHBIX HAyYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI Ha OCHOBAaHUU MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
IYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO UM DHEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHUTO3a, MeHo03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSAThH MOJTyYEHHbIE 3HAHUS JJIs1 OOBSICHEHHUS OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeJbl0 oOecrieueHus: Oe30MacCHOCTH CBOETO 3/10pOBbS U 3/10POBbS
OKPYXaIOILUX JIOEH, COOMI0IEHNs HOPM IPAMOTHOTO IMOBEJICHUS B OKPY KaIOIIEH
NPUPOAHON cpee, MOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBpPEMEHHOW  OHMOJIOTHH U OWOTEXHOJNIOTHH AN PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh »JJEMEHTapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- H
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBaHUS JUIsl NpeICcKa3aHusl HacClelOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBINOJHATh J1a0OpaTOpHbIE U MpPaKTUYECKHE padoOThl, COOJIOAATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUECKU OLEHHWBATh M HMHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACcTBa MAaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,

MCOUIIUHC, 6I/IOT6XHOHOFI/II/I;



YMCHHUC CO31aBaTb COOCTBEHHBIC ITMCbMCHHEIC H YCTHEIC COO6IH€HI/I$I,
0606HIaSI 6I/IOJIOFI/I‘I€CKYIO I/IH(i)OpMaHI/II-O N3 HCCKOJIbBKUX HCTOYHHKOB, I'PAMOTHO

UCIT0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIIACC

Ne i/

HaumeHoBaHue pa3jie/ioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbl

IIpakTHYeckue
padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE
pecypchl,
HCIO0JIb30BAHHE
Hu(ppoBOro u
aHAJIOrOBOI0
o0opya0BaHuA
LHeHTpa

€CTeCTBEHHO - HAYYHOM

u
TEXHOJOTHYeCKOH
HalmpaBJICHHOCTH

buoiiorus — Hayka o %UBOW NpHUpoe

http://www.sbio.info

Meroas! n3ydeHus )KUBOU TPUPOLBI

http://www.sbio.info,

Hudposoii

MHUKPOCKOII.

Opraau3Mbl — Tena )KUBOW TPUPOBI

10

1.5

http://www.sbio.info,

Hudposoit
MHUKPOCKOTI.



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

http://www.sbio.info
udposas naboparopust
10 DKOJIOTHH (IaTYUK
4 OpraHu3msl 4 cpesja 0OUTaHUs 6 0.5 OCBEIEHHOCTH,
BIIQXKHOCTH H
TEeMIIEPATYPhI
http://www.sbio.info,
5 [TpupoaHbie coodiecTBa 6 0.5
JlaTuyuk BIaKHOCTH
6 JKuBas mpupoja 1 4eIoBeK 3 http://www.sbio.info
7 PesepaHOE 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

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NPOrpamMMbl

KoanuecTBo 4acoB

KoHnTtpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTejibHbIE

pecypcsl,
HCIO0JIb30BaHUE
nupposoro u
aHAJIOTOBOI0
o0opynoBaHusi
HEeHTpa
€CTEeCTBEHHO -
HAYYHOH W
TEXHOJIOTHYECKOM
HAIIPABJIEHHOCTH

PacturenbHbI Opranusm

1.5

http://www.sbio.info

Crpoenue u MHOroobpaszue
MTOKPBITOCEMEHHBIX PACTEHUN

11

3.5

http://www.sbio.info

)KI/BHGJICHTCJ'IBHOCTB pPaCTUTEIIBHOT'O
opraHnu3ma

14

http://www.sbio.info

Hudposas nadboparopus

0 HKOJIOTHH (AaTYUK
OCBELICHHOCTH,
BJIQXKHOCTH U
TEMITepaTypbl

PesepBHOE Bpems

http://www.sbio.info

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34 0



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

HOYPOYHOE IINTAHUPOBAHHUE

S KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

JarTa usyyenus

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

ITo dakr
IJIAHY

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE
pecypcbl,
HCIO0JIb30BaHNe
nu(ppoBoOro u
aHAJIOr0BOI0
o0opya0BaHuA

LHEeHTpa
eCTeCTBEHHO-
HAYYHOH U
TeXHOJIOTHYeCKOM
HANPaBJICHHOCTH

JKuBas n HE)XMBasI IPUPOA.
[Ipu3Hakuy xuBOrO

http://www.sbio.info
Hudposas
naboparopus 1o
9KOJIOTHH (JaTYuK

OCBELICHHOCTH,
BJIQXKHOCTH U
TEMITepaTypbl

buosnorus - cucrema Hayk 0 )KMBOI
IpupoJie

http://www.sbio.info



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

Ponb Guonoruu B mo3HaHUU
OKPY’KAIOIIero MUpa U MPaKTUYECKON
JEeSITeIbHOCTH COBPEMEHHOTO
YelioBeKa

http://www.sbio.info

HcToyHnkHn OMOIOrnYecKuX 3HAHUHA

http://www.sbio.info

HayuHnble MeTOIbI U3yUEHHS KUBOU
MPUPOABI

http://www.sbio.info

Hudposas
nabopaTopus 1Mo

9KOJIOTUH (JaTYHK
OCBELICHHOCTH,
BIIQXKHOCTH U
TEeMIIepaTypbl

MeToab! H3y4eHUS KHUBOM MTPUPOJIBIL:
U3MepeHne

http://www.sbio.info,
g poBas
nabopatopus (1aT4uK
OCBEIICHHOCTH,

BJIQXKHOCTH U
THMIIEPATYPBI).

Mertoas! n3ydeHus )KUBOU MPUPOIBL:
Ha0JII0/IeHUE U SKCTIEPUMEHT.
JlabopaTtopHas pabora. «3ydeHune
mabopaTopHOro 000pyA0BaHUSA:
TEPMOMETpBHI, BeChl, yaiiku Ilerpu,
npobupku, MeH3ypku. [lpaBuma
paboThI ¢ 000pYIOBAHUEM B

0.5

http://www.sbio.info,

[udposoit
MHUKPOCKOII.
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HIKOJIbHOM KabuHere. O3HaKOMIICHHE
C YCTPONCTBOM JIYTIbI, CBETOBOTO
MHUKpOCKOTa, HU(POBOrO
MHUKPOCKOIIa, TpaBuia paboTsl ¢
HUMI)

MeTop1 U3y4YeHHs )KUBOI PUPOIBL:
onucanue. [Ipaktuueckas padbota

http://www.sbio.info,

udposoit
«O3HaKOMIIEHUE C PaCTUTEIbHBIMH U
MHUKPOCKOII.
KUBOTHBIMH KJIETKaMM: TOMaTa u
8 apOy3a (HaTypajbHbIC TIperaparhl), 0.5
nHpy30pun TY(PETbKH U THIPHI
(roTOBBIE MUKpPOTIpEIIApPaThI) C
MTOMOIIBIO JIYIIbI U CBETOBOTO
(1 poBOro) MUKPOCKOIA
http://www.sbio.inf
9 [TonsaTne 06 opranuzMe ttp:// sbio.info
http://www.sbio.info,
CaeroBoii
MHUKPOCKOII,
10 YBenuuuTenbHble TPUOOPHI 11 g poBoi
HCCIIEIOBAHU I MHKPOCKOIL.
[{uronorus — Hayka O KJIETKE. http://www.sbio.info,
JlabopaTtopHas paborta «3yuenue .
11 0.5 Hudposoit
KJIETOK KOKHILIbI YEIIyH JIyKa MO
MHUKPOCKOII.

TYTION ¥ MUKPOCKOTIOM (Ha mpumepe
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CaMOCTOSITENIbHO MPUTOTOBIEHHOTO
MUKpOIpernapara)

http://www.sbio.info,

nrdposas
nabopaTopus (JaTIUK
12 >I<I/I3HGI[C5ITCJIBHOCTB OpraHu3MOB OCBEILICHHOCTH,
BJIQKHOCTH U
THMIIEPATYPBI).
http://www.sbio.info
Hudposas
CBOMCTBA KUBBIX OpraHu3MoOB. Ha6opaT0pH;{ 1o
13 JlabGopaTopHas pabora «HabmroneHue 0.5 sK0IOruH (IaTUMK
3a NOoTpeOJIeHuEM BObI PACTEHUEMY BIAKHOCTH U
TEMITepPaTypHhI
Pa3zHoo6pasue opraHu3smMoB U UX http://www.sbio.info
knaccupukanus. [IpakTuueckas
14 pabota «O3HaKOMIIEHUE C
MPUHIUIAMUA CUCTEMAaTHKH
OpPTaHU3MOB»
15 MHorooOpa3ue u 3HaueHHe PacTeHUN http://www.sbio.info
16 MHuoroo6pasue u 3HaYeHHE http://www.sbio.info
KUBOTHBIX
17 Mmoroo0Opasue u 3HaueHHe rpudoB http://www.sbi.info
18 baktepun u BUpycHI Kak Gpopma http://www.sbio.info

KHU3HHU
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http://www.sbio.info

19 Cpenpl 0OuTaHNs OPraHU3MOB
http://www.sbio.info
20 Bonanas cpena obutanus OopraHu3MOB p://
http://www.sbio.info
[udposas
nabopaTopus 1o
21 HazemHo-Bo3ymHas cpena HKOJIOTHH (IaTYHUK
OOUTaHUs OPTaHU3MOB OCBEIICHHOCTH,
BIIAKHOCTH U
TeMIIepaTyphl
http://www.sbio.info,
ITouBennas cpena ooUTaHUS udpoBast
opranusMmoB. [IpakTuyeckas padora nmaboparopus (IaTI4rK
22 «BpIsiBIEHNE TPUCTIOCOOICHUI 0.5 OCBEIICHHOCTH,
OpPraHu3MOB K cpejie oOuTaHus (Ha BJIQKHOCTH U
KOHKPETHBIX TIPUMEpax)» THMIIEpPATyphbl).
23 OpraHusmsl Kak cpefa OOMTaHHs i
http://www.sbio.info
Hudposas
naboparopus 1o
24 Ce30HHbBIE U3MEHEHHS B KU3HU DKOJIOTHH (IaTUYUK
OpPraHu3MOB OCBEIICHHOCTH,
BIIQKHOCTH H
TEMIIepaTyphbl
http://www.sbio.info
25 [ToHATHE O MPUPOJTHOM COOOIIECTBE. 0://
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26

BzanMocss3u OpraHu3smMoB B
IIPpUPOAHBIX COO6H.[CCTBaX

http://www.sbio.info

27

[IuieBkie CBSI3U B TPUPOIHBIX
coo01ecTBax

http://www.sbio.info

28

PaznoobOpazue npupoaHbIx
cooOrmiecTB

http://www.sbio.info

29

HckyccTBeHHBIE COOOIIIECTBA, UX
OTJIMYHE OT MPUPOIHBIX COOOIIECCTB
JlaboparopHas pabora «3ydenue
MCKYCCTBEHHBIX COOOIECTB U UX
oburatesneil (Ha mpuMepe akBapruyma
U ap.)»

0.5

http://www.sbio.info,

I[aT‘II/IK BJIaXXHOCTH

30

[Ipupoanbie 30HBI 3eMIH, UX
oburareiu

http://www.sbio.info

31

BinsHue yenoBeka Ha KUBYIO
HIPUPOLY

http://www.sbio.info

32

I'mobGanbHBIEC YKONIOTHYECKHE
poOIeMbI

http://www.sbio.info

33

[Iyt coxpaHeHus1 OMOJIOTUYECKOTO
pa3HooOpa3us

http://www.sbio.info

34

PesepBubIil ypok. O6001eHe
3HaHUH 0 MaTepuaty, NU3y4eHHOMY B
5 kacce

http://www.sbio.info

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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6 KIIACC

JaTa nzyyenus DJIeKTPOHHbBbIE
KosmuecTBo yacoB
uudgposbie
o0pa3oBaTe/ibHbIE
pecypcsl,
To ®akr HCI0JIb30BAHNE
n1aHy nudposoro u
aHAJIOT0BOT0
Ne i/m Tema ypoka
B KontpounHbie | IlpakTHueckue o6opy/oBaHus
cero
padoThbI padoThbI LHEeHTpa
€CTeCTBEHHO-
HAYYHOH W
TeXHOJIOTHYeCKOM
HANPaBJEHHOCTH
Boranuka — HayKa O paCTEHHAX 1 http://www.sbio.info
OO01ue npu3HaKu U YpOBHU http://www.sbio.info
OpraHu3alu PaCTUTEIBHOTO 1
opraHusma
CnopoBbie U CEMEHHbBIE PACTEHUS 1 http://www.sbio.info
PacTutenbHas KJIeTKa, ee H3yueHHe. http://www.sbio.info
JlabopaTtopHas paborta «3yuenue .
1 Hudposoit
MHUKPOCKOITMYECKOTO CTPOSHUS JTUCTA
MUKPOCKOII
BOJTHOT'O PACTEHHUS DIIOIEH
XUMHYECKUN COCTAB KIIETKHU. 1 05 http://www.sbio.info

JlabopaTtopHas pabota «O0Hapyx)eHHE
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HCOPraHN4YCCKUX U OPraHn4€CKUX
BCIIICCTB B PAaCTCHUN

http://www.sbio.info
[udposas
nabopaTopus 1Mo
9KOJIOTHH (AaTYUK

6 XKuzHeneaTenbHOCTh KIETKU
OCBEIICHHOCTH,
BIIQKHOCTH U
TEMIIepPaTyphI
PacturenbHble TKaHH, UX QYHKIHH. http://www.sbio.info
JlaboparopHas pabora «3ydenune .
7 . 0.5 Ludposoit
CTPOEHUS PACTUTENIbHBIX TKaHEeH
(ucnosp30BaHUE MUKPOIPENapaToOB)» MHURpoCKOT
Opransl pactenuil. JlabopatopHas http://www.sbio.info
pabota «3yueHue BHENTHETO
CTPOCHUS TPABSHUCTOTO [BETKOBOTO
8 pacTteHus (Ha JKUBBIX UM repOapHbIX 0.5
9K3EMIUISIpaxX PacTeHU): MaCTyIbs
CYMKa, pe/ibKa JJUKasi, TIOTHK eIKUN 1
JpyTUE pacTEHUs»
Crpoenue cemsH. JlaboparopHas http://www.sbio.info
9 pabota «M3ydyeHue cTpoeHus ceMsiH 05
OJTHOJIOJIBHBIX U JIBYIOJIHBIX '
pacTeHun»
Byl KOpHEHN ¥ TUIIBI KOPHEBBIX http://www.sbio.info
10 cucreM. JlabopaTopHas padora

«M3ydenne cTpoeHus KOPHEBBIX
cucTeM (CTep>KHEBOW U MOYKOBATOIN)
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Ha IIpuMepe repOapHbIX SK3EMIUIIPOB
WJIY )KUBBIX pacTeHuil. zyuenue
MUKpOTpernapara KJIeTOK KOPHS»

11

Bunonsmenenne kopHen

http://www.sbio.info

12

IToGer. Pa3suTue nmodera u3 moykH.
JlaboparopHas pabora «3ydenue
CTPOCHHS BETETAaTUBHBIX U
TCHEPATUBHBIX TIOYEK (Ha MpuUMepe
CUPCHH, TOTIOJISA U APYTUX PACTCHHIA)»

0.5

http://www.sbio.info

13

Crpoenue ctebs. JlaboparopHas
pabora «PaccmarpuBanue
MHKPOCKOIINUYCCKOI'0 CTPOCHHA BETKU
nepeBa (Ha TOTOBOM
MUKPOIIPEapare )»

0.5

http://www.sbio.info

Hudposoii

MHUKPOCKOII

14

Bremnee 1 BHyTpeHHEE CTPOCHHE
nucra. JlaboparopHas pabora
«O3HaKOMJIEHUE C BHEIIHUM
CTPOEHHUEM JIUCTHEB U
JMCTOPACTION0KEHNEM (HA KOMHATHBIX
pacTeHUsIX)».

0.5

http://www.sbio.info

15

Bunonsmenenus moGeros.
JIaGoparopHas paboTa
«HccnenoBanue cTpoeHHs
KOPHEBHIIA, KITyOHS, TyKOBUIIBI

0.5

http://www.sbio.info

16

CtpoeHnue u pazHOOOpa3ue 1BETKOB.
JIaGopartopHas pabota «3yuenue
CTPOEHUS IIBETKOBY

0.5

http://www.sbio.info
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Cougerns. JJaboparopnas pabora http://www.sbio.info
17 «O3HaKOMIICHHE C Pa3TUIHBIMU 0.5
TUIIAMU COLIBETUI»
18 ILioms! http://www.sbio.info
19 Pacnpoctpanenue miog0B U ceMsiH B http://www.sbio.info
pupoje
20 OOMeH BelecTB y pacTeHUl http://www.sbio.info
21 MuHepanbHOE IUTAHUE PACTEHUM. http://www.sbio.info
Y no6penust
®orocunres. [IpakTuueckas padbora http://www.sbio.info
99 «Habmoerne nporecca BoACTICHHAS 05
KHCJIOPO/a Ha CBETY aKBAPHMYMHBIMHU '
pacTeHUSIMI»
93 Ponb poTocunTesa B nmpupone u http://www.sbio.info
KU3HH YeJIOBEeKa
Jbrxanue kopHs. JlaboparopHas http://www.sbio.info
24 pabota «M3yueHue poau pbIXJIeHUs 0.5
JUISL IBIXaHUSI KOPHE»
25 JIuct u cTebenb Kak OpraHbl AbIXaHUS http://www.sbio.info
TpaHCHIOPT BEILIECTB B PACTCHUH. http://www.sbio.info
26 [IpakTnueckas padbota «BrisBnenue 05
NepeABHKEHHS BOABI 1 MUHEPAIbHBIX '
BEIIECTB I10 IPEBECUHE
27 Brinenenue y pactenuii. Jlucronazn http://www.sbio.info
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28

[Ipopacranue cemsH. [IpakTuueckas
pabota «OrnpeneraeHre BCX0KECTH
CeMsH KyJIbTYPHBIX PaCTeHUH U MOCEB
UX B TpyHT». «OnpenesieHue yCiaoBul
MIPOPACTaHUS CEMSH

0.5

http://www.sbio.info

[udposas
nabopaTopus 1Mo

9KOJIOTUH (JATYUK
OCBELICHHOCTH,
BIIQKHOCTH U
TEeMIIepaTypbl

29

Pocr u pasButne pacteHusl.
IIpakTuyeckas padora «Habmronenue
32 POCTOM U Pa3BUTUEM LIBETKOBOT'O
pacTeHus! B KOMHATHBIX YCIOBUSX (Ha
npumMepe ($Hacoau Wik HOCEBHOTO
ropoxa)»

0.5

http://www.sbio.info

30

Pa3zmHOXeHUe pacTeHuii U ero
3HaUYEeHUE

http://www.sbio.info

31

Omnsbiienue. JIBoiiHOE
OIIOAOTBOPEHUE

http://www.sbio.info

32

OO6pa3zoBaHue MJI0/I0B U CEMSTH

33

BereratuBHOE pa3MHOKEHHE
pactenuit. [Ipaktruueckas pabora
«OBnaienre npueéMaMmn
BETETATHBHOT'O Pa3MHOKEHUS
pacTeHuii (4epeHKoBaHHUE TTOOETOB,
YepeHKOBaHUE JINCTHEB U IPYTUE) Ha
MprUMepe KOMHATHBIX PAaCTeHUN
(TpameckaHIMs, CEHITONNsI, OETOHHUSI,
CaHCeBbEpa U IPYTUE PACTECHUS )»

0.5

http://www.sbio.info
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PesepBHbIil ypok. O000IICHNE 3HAHUIA

http://www.sbio.info

34 0 CTPOCHHUH U KH3HEAEATEIbHOCTH 1
PacCTHTEIHLHOTO OpPraHu3Ma
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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HUPPOBBIE OBPA30OBATEJBHBIE PECYPCHBI:

MaTepI/IaJILHO-TeXHI/I‘leCRaﬂ 0a3a:

/o

1.Hudposas nabopatopusi:

1) wianieT (I1K).

2) JlaTuuK TeMIIEPATyPhI HCCIIEAYEMOM CPEJIBL.
3) JlaTuuk BIQKHOCTH.

4) JIaTUUK OCBELIEHHOCTH.

5) JlaTuvK TEMIIEPaTyphl OKPYKAIOIIEH CPeIbl.

6) Jatauk pH.

7) Muxkpockon (tudposast jtyma).

2. larunku udpoBbIX 1abopaTopuil Mo OUOJIOTHH, SKOJIOTHH U (PU3UOJIOTHH

buonorusa

BrnaxnocTtu Bo3ayxa
OcBeénHocTu
pH

Temneparypsl OKpyXkKarolen
Cpelsl

DKoJIOrusd dusnonorus
BraxxHocty Bo3yxa OcBeléHHOCTH
Ocsemi€éHHOCTH pH

pH

TemnepaTypsl OKpyXKarolen
Cpelbl

Onrnueckoi mIoTHOCTH 525
HM (KOJIOpUMETP)

JaTuuk TeMriepaTypbl
HCCIIETyEMOM CPETbI
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