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HOACHUTEJBHASA 3AITUCKA

PaGouyass mporpamma mno yudeOHomy mnpeamery «buosorusi. ba3oBblii
ypoBenb» aiasa 10-11 kiacca cocTraBjieHa Ha OCHOBAaHMHU CJEAYIOIIMX
HOPMATHUBHO-NIPABOBLIX JOKYMEHTOB

1. ®enepaibHOrO TOCYAAPCTBEHHOIO 00PA30BATEILHOIO CTAaHAAPTA CPEIHETO
oOmero  oOpa3oBaHusA, YTBEpPXKICHHOTO TMpUKazoM MuUHHCTEpPCTBA
oOpazoBanust u Hayku P® ot 17 mas 2012 r. Ne413 (c mocnemayromumu
U3MEHEHUSIMU );

2. @eaepaibHOM  00pa30BaTENBHOM  MPOrpaMMbl  CPEIHEr0  OOIIEro
oOpa3zoBaHus, OJOOpeHHOW  pemieHueM  (denepanbHOro  y4eOHO-
METOJMYECKOT0 O0BEAMHEHHS M0 00IIeMy 00pa30BaHHIO, TPOTOKOI OT 14
anpens 2023 1. Ne 1/23,ytBepxkaéHHoi mpukazoM MuHucTepcTBa
npocsemenus Poccum ot 18 masg 2023 Ne 371.

3. IlonoxeHusa o CTPYKType, MOpsAKE pa3pabOTKU U yTBEPKIEHUS pabodmnx
nporpaMm MOY «Illkomna Ne 1 um. agmupana A.M.Kannaunay.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o Owuonoruum Aa€T TpeACTaBlIeHHWE O IesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpeamera «buosnorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHne 1o pa3aelaM W TeMawm,
PEKOMEHIyeMYIO0 TIOCTIEI0BATEIHbHOCTh M3YUCHHs YUeOHOTO MaTepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nmporpaMMe mo OHOJIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METAlpPEeIMETHBIM W TPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHOU
NeATeTbHOCTH/YUeOHBIX JEUCTBUM OOYYaIOIIMXCS TIO0 OCBOCHHMIO COJACPIKAHUS
OMOJIOrMYECKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorun (10—11 xiaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHWHM OWOJoOruu, Ojarojapss 4emMy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  I[EHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUIECKOTO MBINIJICHUS, MPEJCTABICHUI O 370POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYKalolled NpUPOIHOU cpene.
[ToaTOMy Hapsimy ¢ u3ydyeHHeM OOLIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HaAHWM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHMOJIOTHH YACICHO BHUMAHHUE WCIOJIb30BAHUIO



MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: NPOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeNOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKU
1[eJIeCO00pa3HOro TMOBEJCHUS B OKpy)Karouled NPUPOAHOW Cpeje, aHaau3a
BJIMSTHUSL XO3SHUCTBEHHOW JAESITENPHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAAHON HANpaBICHHOCTH
yueOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCJIOBHUM ISl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3a/1au IIKOJIBHOTO OMOJIOTUYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYarOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpenHero o6mero oOpa3oBaHHUS 3aHHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOyYarOIIMXCS NPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUS O KMBOM mpupoje, e€
OTJINYWTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro obpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOH MPHUPOJIE
Y YETIOBEKY.

Bonbiroe 3naueHne GMOIOTHST UMEET TAKXKe JJIsl PEeIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJHero  oomero  o0pa3oBaHus,  COLUAIM3ALNU
oOyuaroruxcs. M3ydyenne 6monoruu obecrednBaeT yciaoBHs it GOPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ICTETUYECKON KYIBTYPHI, CIOCOOCTBYET WHTErpaliil OWOJOTUYECKUX 3HAHUU C
IPEJCTaBICHUSIMH U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUH y4eOHOro IMpeaMera
«buonorus» cocTaBUIM OCHOBY Uil OMNpEAeNieHUus MOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAaHUIO €r0 COACPIKAHMS, MPEACTABICHHOIO B MPOTrpPaMMe II0
OHOJIOTHH.

Ot6op coxepxkanus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMHA KyJIbTypOCOOOpPa3HOTO MOJXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIIUecs: TOJKHBl OCBOMTH 3HAHWUA W yMEHWs, 3HAYUMbIC JIs
dbopmupoBaHusi O0OIIEH KYyJIbTYphl, OMNpPEACIISIIONIME aJCKBaTHOE IOBEJICHUE
YelloBeKa B OKpYKaroIIeld MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU M TIPAKTUYECKON aesTenpbHOoCcTH. Oc000€ MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIY>KaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOIOrHYECKOro 00pa3oBaHMsL.



CTpyKTypHUpOBaHUE COJAEpXKaHUSA YYEOHOro MaTepuaja B NPOrpaMMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOU MPUPOIBI, O €€ YPOBHEBOIN OpraHuU3aliuu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npeamera «buomorus»
BBIJICJICHBI CIIETYIOUINE COAEpKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
HAay4YHOIro No3HaHus», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak
Ouonoruyeckas cuctema», «CucreMa ¥ MHOTooOpasue OpraHU4YecKOrO MHpay,
«IBOJIIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.

[lenr n3yueHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUII B OTHOIIEHWU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTtixkeHne nenu m3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/]1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHX TEOPHSIX,
YUECHMSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIIAX, CIyXKallUX OCHOBOU
UIst (pOPMHUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOY4YalOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHadu3a JAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UAEH M MOIXOJOB K M3YUYEHUIO UBBIX CHCTEM
Pa3HOIO ypOBHSI OpraHU3aluy;

CTAaHOBJICHME Y OOydYarommxcss oOOmel KyJIbTypbl, (YyHKIIHMOHATHLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY KAIOIIETO
MHUpa JKMBOW MPUPOJLI HAa OCHOBAaHWM 3HAHUW M OIbITA, MOJIYYEHHBIX MPH
M3y4YCHUH OMOJIOTHH;

dopMupoBanue y oOydalOIIMXCS YMEHHUH WIUTIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHUM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJI1 POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH NIOCJIEICTBUM CBOEU JEATEIBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOLIEN Cpene,



COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTUKU
3a00J1eBaHUM.

B cucreme cpemgnero obmiero obOpazoBanus «buosnorus», usydaemas Ha
0a30BOM ypOBHE, SBIISETCS O0S3aTEIbHBIM Y4E€OHBIM TMPEIMETOM, BXOISIIMM B

COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.
1.COAEP KAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMH, (priiocopueil, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OTICaHUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO/IbI TO3HAHUSI )KUBOU TIPUPOJIBD.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktruueckass padora Ne 1. «Jcnonb3oBaHWe pa3IUYHBIX METOAOB IMPHU
W3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucteMbl U UX OPraHU3ALMSL.

JKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinune
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(epHBIi.

JdeMoHCTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKK KU3HW», «YPOBHH OpraHU3allUU
YKUBOU TIPUPOIBI».

Oo6opynoBanue: moaenb MoJjiekyisl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKHN COCTAaB KIETKUM. XUMHUYECKHE DJIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMK BOABI U MHUHEpaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOTo OanaHca.



benku. CoctaB U cTpoeHHe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMBbIE M 3aMEHHMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MoOJeKydbl (TIepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTUUHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUN OEITKOB.

depmenTsl — Owonormyeckne Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuynocts. KodepmeHTsl. ButamMuHbI.
OTnunuus pepMEHTOB OT HEOPraHMYECKUX KaTaIH3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuabel  (caxaposa, JakTo3a) W TosmMcaxapunibl  (Kpaxmal, TJIMKOTEH,
LEeJUTI0I03a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlununel:  TpurmMuepuasl, Gochomunuasl, crepouabl. [HapoduIbHO-
rusipoobHble  cBoiicTBa. buonornueckue Qynkumn aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie kucnorel: JHK wu PHK. Hyxkmeormaet — MOHOMEpBI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JJHK. Ctpoenue u pynkiuu PHK.
Bunael PHK. AT®: ctpoenne u hyHKIUH.

[{utonorust — Hayka o kieTke. Kiietounas teopus — NpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka xak mnenoctHas xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapyxHasi memOpana, monekynsl JIHK kak renermueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHue
AYKaApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmatnueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutonnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKHM: MUTOXOHJIPHUH, IUIACTUJBI.
[Ipoucxoxknenne MUTOXOHApWH W TuiacTua. Bunbl mmactun. HememOpanubie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaiepHas o0o1ouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBILIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IlInelinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.



[narpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXHUBOM
npupoe», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenue momnekybt
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE ISl TPOBEACHUS
HaOJIOJICHUM, W3MEPEHUM, SKCIIEPUMEHTOB, MHUKpOIpENnapaTbl PAaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIBHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «l3yueHue KaTaJIUTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpOEHHUSI KIETOK pacCTCHUH,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WM METa00IN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUWIAIUSA (PHEPreTUUeCKuidi OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHsbiii. Posb GpepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUHU B KIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuun
dborocuHTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HaUeHUE (DOTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeasl Ha (OTOCUHTE3 M CIOCOOBI TIOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUYCHUE XEMOCHHTE3a JIs
JKW3HU Ha 3eMIie.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMyJIMPOBaHUE OJHEPrUU B KIETKE. OTalbl JSHEPreTUYecKoro oOMeHa.
['muxonu3. bpoxkenne u ero Bujabl. KuciopoaHoe OKHCICHHE, WM KJIETOYHOE
JIbIXaHHE. OxucnurenbHOe dbochopunupoBaHnue. D¢ hHeKTUBHOCTH
HHEPreTHYECKOro OOMEHa.

Peakuun wmatpuyHoro cuHTe3a. ['enermueckas wundopmamus u JIHK.
Peanuzanus reHetuueckoil uHopMmanuu B KieTke. ['eHeTWYecKuid KOA U €ro
cBoricTBa. Tpanckpunius — MmaTpuunblii cuHTte3 PHK. Tpancnsuus — 6unocunTes



Ooenka. Ortambl TpaHciasnuu. KommpoBanuwe amuHOKHCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )KU3HU — BUpYCHL. icTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M JKM3HEHHOTO LHKJIA BUPYCOB.
bakrepuodarn. bonesnm pacrteHuid, XWBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpasza.  [Ipodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUIA.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsses.

Tabnuupsl U cxembl: «Tunbl nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii odmen», «Xiopormmracty, «®Potocuntes», «Ctpoenue JIHK»,
«Ctpoenue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbld nukia Bupyca CIIN/]a,
0aktepuodara», «Permmukarusa [JTHK».

Oo6opynoBanue: monenu-anunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIeTkn», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIuniou el W TaluvIOMJIHBIA  XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTosioOrMUEeCKHE OCHOBBI PAa3MHOKEHUS W HWHIUBUIYAJIbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubGeb KISTKH — aromnTo3.

DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JEJICHUE HaJABOE, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OPraHUu3MOB, €0 3HAUEHUE JIJIs CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, Npoucxoasdiine Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3Ha4YEeHUE MeHo3a.

["ameToreHes — mporecc 0OOpa3oBaHUsS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie xkene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuWE U Pa3BUTHE IOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.



OCcOOCHHOCTH CTPOCHHS SUIECKICTOK M crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanpbHOoe pa3BuTHe (OHTOTreHEe3). OMOpHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Dtanbl YMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HENpsaAMoe (IUYuHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
ypOJACTBa.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoncTpanum:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHS OPraHU3MOB», «JIBoiHOE
OIUIOJOTBOPEHUE Y 1IBETKOBBIX pACTCHUN», «BereratTuBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMb», «Knerounwii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMEeTOTreHe3 y MIICKOMMUTAIOIINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMaTo30u/Ibl
MJICKOTIATAIOWIETOY, «SHIEeKIIeTKa MieKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKanuus «/leieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGoparopuas pabGora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
rOTOBBIX MUKpOTIpEnaparaxp».

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amauu reHeTUKH. VIcTopus pa3BUTHS T€HETUKU. POJIb IUTOIOTHM
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKH (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKUH, MOJEKYJISIpHO-TeHETUYeCKHil). (OCHOBHBIE TI'€HETHYECKHUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHBIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKOH eAMHO00pa3us THOPUIIOB TEPBOTO
nokoneHus. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIJIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCJeJO0BaHUS
npu3HakoB.  lluToreHeTHMueckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.



AHanuzupytoliee ckpenmpanue. Mcnonp30BaHne aHAINM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CUEIJIECHHOMY HacleJOBaHWIO TeHOB. HapyllleHue clernieHus reHoB B pe3ysibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['eneTnka nosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHnunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS Y HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualimoHHbIN psl U BapUallMOHHAS KPUBAs.
Hopma peakunn npusHaka. KonnuecTBEHHbIE M Kauy€CTBEHHBIE NMPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUMUBOCTh. KoMOUHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalimoHHasi ”3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieAcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpENIEIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUNUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenctBeHuble 3a0o0jcBaHUsS YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIe3HW C HACJEACTBEHHOM MPEIPaCcoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHeparthBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JleMoHCTpaUm:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiet u  cxembl:  «MOHOTHOPUAHOE  CKpEIIUBaHUE U €ro
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JurubpuaHoe  CKpeluBaHUEY,
«lluTonornyeckue  OCHOBbI  JAWTHMOPUAHOrO  CKpelMBaHUs»,  «Meiosy,
«B3auMopencTBiue aieNbHBIX TE€HOB», «l'€HeTHMuecKkne KapThl pacTEHUH,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,



CUCIUIEHHOTO ¢ mnoJiom», «KapuoTunsl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoaudukalnroHHas HU3MeHYHBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTalimoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue: MojeNu-anInKanud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe momunHupoBanue», «JlurubpuaHoe ckpemuBanue», <«llepekpéct
XpPOMOCOM», MHKPOCKOI M MUKporpenapar «Jlpo3zoduna» (Hopma, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUAHOTO CKpPEUIMBaHUs Y APO30(P Uikl HA TOTOBBIX MUKpOTIIpenapaTax .

JlaGoparopHas pabota Ne 6. «M3yuenne MoaupuKaliMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30Quiibl HA TOTOBBIX
MHKpOITIpEnapaTax».

[Ipaktueckass pabdora Ne 2. «CocraBieHWE U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IMPOLECC. 3apOKIAEHUE CEJIEKUUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT00Opas3us
KYJIbTYpHBIX pacTeHuil. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTEpbepa. bIuM3KopoacTBEHHOE
cKkpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpemUBaHUE — ayTOPUIMHT.
Otnanénnas tuOpuamsanus W €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJy4YeHUE TOJUIUIONAO0B. JIOCTHMKEHHS CENEKIMM PACTEHHWM, »XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexombuHanTHoW JIHK w tpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue W dtuyeckue  npobsnemsl. MO —  reHeTuyecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. U. BaBuios, U. B. Muuypun, I'. JI. Kapneuenko, M. O.
MBaHOB.

Tabmunpel U cxembl: KapTa «LleHTpbl NPOUCXOXKIAEHUST W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oOMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX



pactenunity, «OtnanéHnas rudpuauzanus», «Padotel akagemuka M. ®@. liBaHoBay,
«ITomummonaus», «OOBEKTHI OUOTEXHOJOTHW», «KieTouHble KyabTypel U
KJIOHUpOBaHKE», « KOHCTpyHpoBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJI0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repbapuil « CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOTHhI:

Okckypeust «OCHOBHBIE METOIIBI M JIOCTHXKEHHUS CEJIEKIMM PACTCHUU W
JKHBOTHBIX (Ha CEJICKITMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCTIBITATEILHBI  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA WK HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuIkKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerenbctBa 3BoMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHHS BHUJOB B MaJICOHTOJIOTMUYECKON JIETOMHMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHass Teopuss Y. JlapBuua. IIpeanocsuiku BO3HHKHOBEHHMS
napBuHU3Ma. JIBHKyIME CHIIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYNUBOCTb,
O60opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bostonuu (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsus kak eAMHUIA BUAAQ U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
Ipolecc M KOMOMHATHBHas WM3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeid
reHoB. M30iuust 1 MUTpanus.

EcrectBennbiit otO0p — HampaBisoonmi (akTtop SBoIOIUUA. DOpMEI
€CTECTBEHHOT'0 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysibTaT 3Bomonuu. [lpumepst
IPUCTIOCOOICHUN y OpraHu3MoB. ApomMopd 036l U UANOATANTALIUH.



Bun wu BugooOpazoBanue. Kpurepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHusl: reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomoniust.  @opMbl  3BOTOLMU:  (UIETUYECKAs, JMBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTh 3BONIOIUH.

[IpoucxoxeHrne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTUBHas paguarius.

JdeMoHCTpanuu:

[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas

U3MEHUYHUBOCTB», «Apomopdo3b», «Wnmoamantaumm», «OO0mas aereHepauvs,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U CeMsH, KoyuieKus «[Ipumepsl 3alUTHBIX MPUCIOCOOJIEHUN y
KUBOTHBIX», MOZeNb «OCHOBHBIE HaIpaBICHUS 3BOJIOLUNY», 00BEMHAs MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenp ammmkanus «llepexpéct
XpOMOCOM», BJiaxHble Tmpemnaparbl «Pa3Butme Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onmcanue nNpuCcocOOJCHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHbIe TPEACTABICHUS O 3apOXKJICHUM KU3HU. HayuyHble TUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 M maHcnepMmus. XHUMHUYecKas
ABOMTIOIUS. AOHWOTEHHBI CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCIepuMEHTaIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HayanbHbie 3Tarbl
ouosiornyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W KX 3BOJIOLMS.
®opMUPOBAHME OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HcKas 3pa U €€ MePUobl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJOrMYecKux mporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEILHOIO M SKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KakK OTpaxkeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIBI OPTaHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBiIeHH o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrtBa u
pa3JInyns YEJI0BEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJI0KEHUE YEIIOBEKA.

JBwxymme — cuiabl  (pakropsl)  aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU JBOJIIOIIUU YEJIOBEKA: aBCTPAJONMUTEKH, UenoBek
yMenbii, YenoBek mnpsaMoxondmuii, YenoBek HeanaepTtanbckuil, Yenosek
pa3yMHbIii. Haxoaku HCKOmaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Uenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpeJCTaBUTEEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYLIECTBOBaHWA. ENUMHCTBO yenoBeYeCKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColHeuHOH cucTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckast kieTka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOTrO MUPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BEeYECKUe pacoh».

O6opynoBanue:  mynsiku  «lIpoucxoxaenue — denmoBeka»  (OHOCTHI
aBCTpaAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMAaHbOHIA), CIENKU WIH
U300paKeHHs] KaMEHHBIX OpPYAHMM MEepBOOBITHOTO YeJIOBEeKa (KaAMHH-YOMIEPHI,



pyOuna, ckpebia), TEOXpoHOJOTHYecKass Tabnuma, Koutekiusa «Dopmbr
COXPAHHOCTH UCKONIAEMBIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padbota Ne 1. «/3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUICKIIUSX).

OKCKypcHsl «IBOJIOLMSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl ¥ OKpYy KaOIIas cpeaa.

DKOJIOrHs Kak HayKa. 3afaud ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Kinaccudukamusi 5KoJIOTHUYECKHX (PAKTOPOB:
abnoTuyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMsl.

buotnueckune (bakTopBhl. Bunpr OMOTUYECKUX  B3aMMOJCHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyaliu3M, KOMMEHCAJINW3M (KBApTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HadueHHE OWOTHYECKMX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTeian
NOMYJISILMN: YHUCIEHHOCTb, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka 4ucIeHHOCTH MOMYJISIIUNA U €€ PeryJIsiiusl.

JdeMoHCTpauu:

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

Tabnuubl u cxemsl: kapta «lIpupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonmynsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAUU UHPY30puu-Ty penbkny, «[luiesrbie enmy.

JlaGopaTopHble U MpaKTUYECKHE PadoOThI:

JlaGoparopnas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BrnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast pabota Ne 2. «Ilocu€T MIOTHOCTH MOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.



Coo0miectBo opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunanTtsel. CBsizu B
OHOILIEHO3E.

DKoJloruueckrue cuctemMbl (dkocucteMbl). IloHarue 00 3KocucTeMe U
ouoreorieHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU HKOCUCTEMBI. [luieBbie LEMU U CETH.
OcCHOBHBIE TOKAa3aTeNu SKOCHUCTEMbI: Ouomacca, MNPOAYKIHUSA. IKOJIOTHYECKUE
NUPAMUJBL:  TPOAYKIMHM, YHCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIHs, pa3Butue. CyKIeccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WJIA LIMPOKOJINCTBEHHOTO JIiEca.

AHTPOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMUYMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiibl, coctaB u CTpPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTs 1 OMOr€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHHUs B Orocdepe.
['1o6anbHbBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHUE IPUPOJIBI U YeJI0BEYECTRA. CoxpaHnenue
O6ropa3zHoobOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paMOHATIHLHOTO
YOpaBJICHHUS TMPUPOIHBIMU pEecypcaMH M WX HCHONb30BaHue. JlocTrxkeHus
OMOJIOTHMHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunpl u cxemsl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmn nuTtanusy, «IKoJOTHYECKasT NUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONOTEHHBIE  BO3JECUCTBHS Ha OpUPOLy», «BaxkHeWmMe HCTOYHUKHU
3arpsiI3HEHHUS] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu nousy, «llapuukossiii 3¢dexT», «DaKkTOphI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl»y, «OOmas cTpykTypa Ouocdepb»,



«Pacmipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «Kpyropopor azota B Ipupoae».

ObopynoBanue: Mojenb-anmMKanus « TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobuiecTBa», Komiekunu «bruonenos», «Bpeaurenu Baknemmx
CEIIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuul W KOJJICKIIMU pacTeHUHl U
YKUBOTHBIX, MPUHALICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIIAM OJHOTO BH[A,
Kpacnas xnura Poccuiickoii ®enepaunu, U300pa)KeHHs] OXPaHSEMbIX BHJOB
pacTeHU U )KUBOTHBIX.



2IIJNTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMX HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOCHHMSA OOy4alomMMHUCS TpPOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pE3yJabTAaTOB OCBOCHUSA mIpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXXKIAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTHU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUTraroTCs B
CAUHCTBE YYCOHOM W BOCIHMTATCIBHOM JEATEIIBHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEHM TMO3ULHUU JMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIOBEKY TPYJa U CTaplIEMy IOKOJIEHUIO,
B3aMMHOTO YB)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuitckon denepauuu, npupome u
OKPY’KaroIIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA IEITEILHOCTH B MPOLECCE PEATU3alUN OCHOBHBIX HAIPaBJICHUHU
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIIMTAHMS:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYLUMOHHBIX MpaB U O0OS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJICHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEpPE]
Ponunoi, ropaoctu 3a cBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHWUMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

unenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYAs 3CTETHKY ObITa, HAy4YHOrO WU
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOLLIEHU;

IIOHUMaHUE YMOLIMOHAJILHOTO BO3JAEHCTBHS JKUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, pEryspHas Quznueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodeccHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa30OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

HKOJIOTHYECKH 1I€JeCO00pa3HOEe OTHOIIEHHE K MPUPOJEC KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: TNPUOOPETEHHE OIIbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPY’KAIOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOTO XapakTepa SKOJIOTMUECKHX MpoOJeM M MyTed HuX
pelieHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYEHUU OHOJIOTHUU
3HaHWS W YMEHHsS TMpU PEIIeHUH MpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOJIONOIL30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEIEHUS B IPHUPOJE,
HaIIPaBJICHHBIX HA COXPAaHCHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHIOB,
aKOocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATETbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBAaTbCSl UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKd, OCO3HaHusA €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II00AJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEJIX
MOBBIIICHUS OO0IIE KyJbTYphl, €CTECTBEHHO-HAayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTUY;

NOHMMAaHUE CYLUIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U HCCIIETOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIMXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIIeHaAYYHbIE TIOHATHUS, OTPaXKaroIIne
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIi (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBaHUE,  HAONMIOJIEHWE, H3MEpPEHHE, OKCIEPUMEHT H  JAPYIHX),
yYHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHbIE,

pEryJsiTUBHBIC), oOecreunBaroIIne dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
o0y4Jaronmxcs UCII0JIH30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHHSI IMPOTPaMMbl CPEJHETO OOIIEro
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBbIMU MO3HABATeJIbHbIMH
NEeHCTBUSIMM:

1) 6a30Bble JorMYecKue AeiicTBHUS:

CaMOCTOSITENIbHO ~ (OpPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPAaBHEHHUSI, KJIacCU(UKaIMU, 0000IIEHM S ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh UETu JeATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAKTOB U SBJIICHUM
YKUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIIOUCHMUS;

PUMEHSATH CXEMHO-MO/IEJIbHbIE cpencTtBa Uil IPEACTaBIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUsS NpOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPeoOpPa3OBaHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LIE€JIECHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HEIeATEeIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbI U pEUICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTo
nocoOusl, HAy4YHO-IOMYJISIPHOM JIMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KpUTHUECKH OLIEHHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIUpOBaTh 3alpPOChl U MPUMEHSTH PA3UUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI YUYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBA IHpu paboTe cC
Oouonornueckoi uHGpoOpMaluen: NPUMEHATh XUMHUYECKHEe, (u3nueckue Hu
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJIsJHOCTH;

BJIAJE€Th  HAaBBIKAMM  paclo3HaBaHWUs W 3allUThl  WH(OpMaIuw,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgilaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSMM:

1) oO1enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYKTaeMOMl TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3WIMK PYTHX YYACTHHKOB
JIAaJiora WK TUCKYCCUU);

pacro3HaBaTh HeBepOaJibHble CpEJCTBa OOIICHMs, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyITupoBaTh CBOM BO3PAKCHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIH30BaAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IPH pelIeHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEILIEHUH Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaK/IOTO YJieHa KOJUIEKTHBA,



OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAadye€CTBO CBOErO BKJIAJAa M KaXJOT0 yYaCTHUKA KOMAaHIBI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBaTh HJEU C IIO3ULHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranuzamnus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IIOCTYIIKaX IO OTHOUIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO NIEATENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaILMSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs npodiieMbl € y4ETOM
HMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIIMpATh paMKH Y4EOHOIO MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedICKCUHN IJi1 OUEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILIECHUS;

YMETb OLEHUBATH PUCKUM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHU)KEHMUIO;



NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHaldu3€e pe3yJbTaToB
NeSATEeIbHOCTH;

3) npuHsaTHE ce0s1 M APYIux:

MPUHUMATh ce0sl, MIOHUMas CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULIUU JPYTOTo YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUs HporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyecKkue sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B pa3jMUYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosioruedd. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUs ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHUH, (PYHKIHUOHATHHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKAHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHMA:
KWU3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUM), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasi OpraHu3alis )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIKYJISIpHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOoOpasusi u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLECCOB W SBIICHHI, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATh CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS PHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W JHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAIBHOIO DAa3BUTUS  OpraHuU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHSTh MOJNyUYEeHHBIC 3HAHHS A1 OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, JJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B IMOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3J0pOBbS M 340POBBSA
OKPY>KAIOIIUX JIIO/IeH, COOIOEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW  OHWojorMMm U OHMOTEXHOJOTMA i1 PalMOHAJIBHOIO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHUs JUIsl TpeIcKa3aHusl HacleOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OPAaTOpPHBIE M MpakTUYecKhe paboThl, COOII0IATh
npaBuia npu paboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTUYECKOTO  COJAEP)KAaHMsSI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHMUS U3
pPa3UYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMAILINH, HAYYHO-TIONYJIIPHBIE
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIENOBaHUII B OuoJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 11
Kacce JOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAYy4YHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHBIX YyUEHBIX-OMOJOrOB B Pa3BUTUE OHOJOTUH, (PYHKIMOHATIBHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKPbIBaTh COAEPKAHME OHUOJOIMYECKUX TEPMHHOB M IOHSTHM:
BUJ, TIONYJIALNS, FeHO(OHA, IBOIIOLMS, ABWKYIIHUE CUIIbl ((haKTOPbI) IBOJIIOLIUH,
MPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHI000pAa30BaHME, JKOJIOTHMYECKHE (DAKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jiaratb OWUOJOTHYECKHE TeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6mochepe B. M. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIAJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOIYUYEHHBIX
pEe3yIbTaTOB, WCIIOJIIB30BAHHBIX HAy4YHBIX INOHSATHUH, TEOPHH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJOB, MOMNYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOIECHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEILIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE NMPUMEHSATh MOJyUYEeHHBbIE 3HAHUS AJI1 OOBSICHEHUS OWOJIOTHMYECKUX
IIPOLIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY Karollei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOAWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yMEHHUE pelaTh 3J€MEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
NepPeHoca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

yMEHHUE BBIMOJHATh JIA0OpATOpHBIE W TpaKTU4YeCKHe paboThl, cOOI0IATh
npaBuia mpu paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YyMEHUE KPUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TIJOOaldbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMOJIOTMUECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
WCIT0JIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.



3. TemaTnueckoe IJIAHKPOBAHME

10 xnace
No | Tema, paznmen kypca | KomudectBo | Kontponbeabie | [Ipoektsl | JI/p. | Metoasr u popmbl Peanuzanus DJIEKTPOHHBIE
4acoB paboThI OpraHu3alui 00y4eHusl. BOCIMTATEIBHOTO (uncpoBrie)

XapakTepuctuka NnoTeHLraNta oOpa3oBaTebHbIC
JIeSITEIIbHOCTH pecypcsl
o0yyJaronmxcs.

1 | buonorus kak Hayka | 3 1 PackpsiBath conepxkanue | [loOyxnenue bubnuorexa [JOK
TEPMHUHOB U TTOHATHH: 00yyJaronmxcst https://m.edsoo.ru
Hay4yHOE MHUPOBO33pEHUE, | COONIOAATh HA
Hay4yHas KapTHHA MUPA, ypoke
HAYYHBIA METO/I, OOIICTIPUHSATEIC

TUIO0TE3a, TEOpUs,
METO/Ibl UCCIICIOBAHMS.
Xapaktepu3oBaTh
OMOJIOTHIO KaK HayKy, €€
MECTO U pOJib Cpean
JIPYTUX €CTECTBEHHBIX
Hayk. [lepeuncnars
pazziensl OMOJIOTHH B
COOTBETCTBHUU C
00BEKTaMU U3yUEHUS.
HaspiBats BaxkHelimme
OTpaciu OMOJIOTUUECKHUX
3HAHUU U 3a7a4H,
CTOSITIINE TIEpeT
ouonorueit XXI B.
PackpsIBaTh conepxkanue
TEPMUHOB U MOHATHUM:
HAyYHBIA METOJ, METOIBI
UCCIIeA0BaHUS.
XapakTepru3oBaTh
OCHOBHBIE METO/IbI

HOPMBI IOBEACHUS,
npaBujia OOIICHUS
CO CTapIIUMH
(menaroru4ecKkuMHu
paboTHUKAMHU)

Y CBEPCTHUKAMU
(oOyuarorumucs),
HNPUHLIUIIBI Y4eOHOM
JIMCIUTITHHEIL

u
caMOOpraHu3al|H;
pUMEHEeHHEe Ha
ypoke
MHTEPaKTHBHBIX
¢dopm paboTsI ¢
00yJaroIUMHUCH.



https://m.edsoo.ru/

MMO3HAHMS KUBOU
MIPUPOJIBI: HAOJIOICHHE,
AKCIIEPUMEHT, OIHCAHNE,
HU3MEPEHHE,
Kiaccupukanus,
MOJICIIUPOBAHHUE,
CTaTHCTHUYECKAs
00paboTKa JaHHBIX

JKuBrle cucteMbl 1
UX OpTraHu3aIus

PackpsIBaTh conep:xanue
TEPMHUHOB U TIOHATHUH:
cucreMa, OMOJIOrnyecKast
CUCTEMa, DJIEMEHTBI
CHUCTEMBI, CTPYKTypa
OMOCUCTEMBI, CBOWCTBA
JKMBBIX CHCTEM, OOMEH
BEIIECTB, Pa3MHOXKEHHUE,
pOCT, pa3BUTHE,
HACJIEICTBEHHOCTb,
W3MEHYHBOCTb,
pa3apaKuMocCTh,
YHEPTrO3aBUCUMOCTb,
YPOBHU OpraHHU3aINH
KU3HU (OnocucreM).
XapakTepu3oBarthb
TIPUHITAITEI OPTaHU3aIIN
OMOCUCTEM: OTKPBITOCTb,
BBICOKAS
YHOPSIIOYEHHOCTb,
CaMOPETYJISIIHS,
HUEPAPXUYHOCTb.
[Tepeuncnars
YHUBEpCaJbHbIE CBOICTBA
KUBOTO: €TUHCTBO
XUMHUYECKOTO COCTABA,

[IpuBneuenue
BHUMaHUs
00yyJaromumxcs K
[IEHHOCTHOMY
aCTIEKTy M3y4aeMbIX
Ha YpOKax sIBIECHUI
rpynnoBoi paboThl
WU pabOThI

B TIapax, KOTOpbIE
y4daTt o0y4aronuxcs
KOMaHJTHOH paboTe
U B3aUMO/ICHCTBUIO
C IpyrUMHU
00y4aroIuMucs.

bubmuoreka [JOK
https://m.edsoo.ru
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pa3IpaxkuMoCTh,
JIBUKEHHE, TOMEOCTa3,
POCT U pa3BUTHE,
HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb, IBOJIIOIIHS
(mpucmocobyeHue K
WU3MEHSFOIIUMCS
ycioBusiM). [IpuBoauts
pUMepbI OMOCUCTEM
pPa3HOT0 YPOBHS
OpTraHu3aIuu |
CpPaBHHUBATh MPOSIBICHUS
CBOWCTB XHBOTI'0 Ha
Pa3HbIX YPOBHSX.
XapakTepru3oBaTh
OCHOBHBIE MPOIIECCHI,
MIPOTEKAOIINE B
Onocucremax: 0OMeH
BEIIICCTB U MTPEBPAICHHE
SHEPTUH,
CaMOBOCITPOU3BEICHHUE,
CaMOpETYJISIIHNS,
paszsutue. Cobmonarhb
npaBuia 6epexHOTo
OTHOUIEHUS K )KUBOU
pUpoJie

XUMHYECKUNA COCTAB
U CTPOEHHUE KIIETKU

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
3JICMEHTHI-ONOTCHBI,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBHI;
MUHEPAIIBbHBIE BELIECTBA,
MOJIEKYJIa BOJbI KaK
JIMII0JIb, BOJIOPOJIHbIE

[IpuBneyenuro
BHUMAaHHUS K
obOcyxaaemMoil Ha
ypoke
uH(bopMaluuy,
AKTUBU3ALMU UX
MIO3HABATEJILHON
JIESITENIBHOCTH,

bu6mmoreka [IOK
https://m.edsoo.ru
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CBSI3H; TUAPODUIHHBIC U
ruipooOHBIC BEIIECTBA.
JlokasbsIBaTh €TUHCTBO
AJIIEMEHTHOT'O COCTaBa Kak
OJTHO U3 CBOMCTB KUBOTO.
Pacnpenensts
XUMHUYECKUE JIEMEHTHI 110
rpynmnaM B 3aBUCUMOCTH
OT KOJIMYECTBEHHOT'O
MPE/ICTAaBUTENIbCTBA B
OpraHusMe;
XapaKkTepu30BaTh POJib
OTJIEbHBIX 3JIEMEHTOB.
BhIsSBISATE CBSI3b MEXKIY
COCTaBOM, CTPOCHHEM
MOJIEKYJIbl XUMUYECKOTO
COEJIMHEHUS U €T0
GYHKIUSMU B KIIETKE
PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
OeKH, TOJTMMEPHI,
MOHOMEDHI,
aMHHOKHCJIIOTBI,
MEeNTH/IHAS CBS3b,
TTOJTATICTITHI,
JIeHATypalusl.
XapaktepuzoBaTh OCITKH
KaK KJIacC OPraHMYeCKUX
COCIMHEHUH;
KIIaCCU(PUIIUPOBATH UX TI0
CTPOEHUIO (TI00YISpHBIE
U GuOpHIUIApHBIE OENIKN),
NEePEeYUCIIATh U
XapaKkTepu30BaTh

NPUMECHECHHE Ha
ypOoKe
UHTEPAKTUBHBIX
dbopm paboThI C
00yYaroMMHUCH.




¢byHKIMN OEIKOB
PackpbIBaTh conepxkaHue
TEPMUHOB U ITOHATHUM:
(bepMeHTbI, aKTUBHBIN
LEHTp, CyOcTpaTHas
crenuGpUIHOCTb,
KO(epMeHTHI, OeNKu-
aKTHBATOPbI U OEIIKU-
MHTUOUTOPHL. YKa3bIBATh
OTINYUS PEPMEHTOB OT
HEOPraHUYECKUX
KaTaJIn3aToOpOB.
OOBSACHATH POITH
(dhepMEeHTOB B
(bYHKIMOHUPOBAHUHT
JKUBBIX CUCTEM, B
MPOMBIIIJICHHOCTH, B
Me/UIUHE, B
ITOBCEJHEBHOM KU3HU
4eJI0BeKa

PackpsIBath conepxanue
TEPMUHOB U TIOHSATHIA:
YTJIEBO/IBI,
MOHOCaXapubl,
JucaxapHibl,
HOJICaxapyubl, III0K03a,
pubo3a, gezokcuprdosa,
caxapo3sa, JaKTo3a,
MaJibTO3a, HEJUTI0I03a
(keTyarka), Kpaxmad,
TJINKOTEH; JINTTU/IBI,
TPUTITHLEPUIBI (KUPBI,
Macna), pochomumnumsl,
CTEPOUIBIL.




XapakTepus3oBaTh
YIJIE€BObI, JTUMH/IbI KaK
KJIaCC OPTaHUYECKUX
COCIVHEHUH.
Knaccugunuponartsb
YIAE€BOABI U JTUIHUBI IO
CTPOCHUIO; IEPEUHCIIATD
(GYHKLIMHU YIIIEBOJIOB U
munuioB. CxemaTuuecku
n300pakaTh CTpOCHUE
MOJIEKYJ1 YIJIEBOJIOB,
JIUIHIOB

PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHM:
J1€30KCHPUOOHYKIIEHUHOBAs
kuciota (JJHK),
pUOOHYKIIEMHOBAs
kuciota (PHK),
HYKJICOTHUI,
HOJMHYKJIEOTH IHAS LIETh
(MOMMHYKIICOTHT),
KOMIIJIEMEHTAPHOCTb,
¢ynxun JJHK (xpanenue
U repeniaya
HaCJIEACTBEHHON
uHpopmanun); Buasl PHK
(uHpOpMaIOHHAas,
TpPaHCHOPTHAS,
pubocomanbHasi);
anieHo3uHTpUdochar
(AT®), makpospruueckas
CBSI3b.
XapakTepu3upoBaTh
HYKJIGHHOBBIE KHCIIOTHI




KaK XUMHUYECKUE
COEJMHEHUS U HOCUTENIN
HaCJIEACTBEHHON
uHpopmanuu. OT™MedaTh
0COOEHHOCTH CTPOCHHUS
MOJIEKYJI HYKJIEMHOBBIX
kuciot (JHK, PHK) u
AT®. Cxemaruuecku
n300paxxaTb CTPOECHUE
HYKJICOTUIOB, MOJIEKYI
HYKJIEMHOBBIX KHCJIOT,
ATD

PackpsIBaTh conepxkanue
TEPMUHOB U TIOHATHM:
KJIETKA, [IUTOJIOTHS;
PacKphIBaTh COAEPIKAHUE
ITOJIOKEHUH KIIETOYHON
teopud. [lepedncnare u
XapaKTepu30BaTh
OCHOBHBIE METO/IbI
M3YYEHUSI KIIETKU
(TIpUTOTOBIIEHUE CPE3OB,
OKpallliBaHue,
MHUKpPOCKOIIPOBAHHUE,
neHTpudyrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK
U TKaHel)

PackpriBath conepxanue
TEPMUHOB U ITOHATHUM:
KIIETKU
(dykapuoTHyeckas,
IIPOKApUOTHUYECKAs),
ia3MaTHyecKas
mMemMOpaHa




(m1a3manemma),
TIIMKOKAJIUKC, TPAHCIIOPT
BeIIecTB (ITaCCUBHBIN,
aKTUBHBII ), YHIOIIUTO3
(paromuTo3, MUHOLKUTO3),
HK30LIMTO3, KIETOYHAS
CTEHKA, HYKJICOMI.
CpaBHHBaTh MEX Iy COOOM
YKapUOTHYECKHUE U
MIPOKAPUOTUUYECKUE
KJIETKH; OTMEYaTh
CXOZICTBO U Pa3Inyus B
CTPOCHUH KJIETOK
OakTepui, 5)KUBOTHBIX,
pacTteHuii u rpudboB
PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
[IUTOIJIa3Ma, OPTaHOUIbI,
SH/IOIIa3MaTHYECKas CETh
(BI1C), anmapat

I"'oab MK, TM30COMBI,
BaKYyOJIb, MUTOXOHJPHH,
MJIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTBHI,
JIeMKOIIIacThl),
prOOCOMBI,
MUKpPOTpPYOOUKH,
KJIETOYHBIN LIEHTP
(meHTpocoma), peCHUYKH,
KT'YTUKHU, BKITFOUEHUS,
PO, siepHas 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.
OnuceIBaTh CTPOCHUE




3YKAPUOTUYECKOMN KIIETKU
10 N300paKeHHUsIM U Ha
MUKpoIIpenaparax;
KJaccu(puupoBaTh
OpraHouisl B
3aBUCUMOCTH OT
ocobeHHoCTeH nX
CTPOEHUs
(omHOMEMOpaHHbIE,
JIByMeMOpaHHbIE,
HEeMeMOpaHHbIE);
ONUCHIBATh QYHKIUU
Ka)KJI0ro opraHoujia B
KJIeTKe. XapaKTepu30BaTh
KJIETOYHOE IpO KaK
MECTO XpaHEeHHUs,
nepenayu (yIBOEHUE
XPOMOCOM) U peanu3anuu
(TpaHCKpHMILIMS)
HaCJIEICTBEHHOU
MH(pOpMaLUU KIETKH.
Ilepeunciars u
OTIHMCHIBATH KOMITOHEHTBI
A1pa U UX QYHKLUH.
CxemaTuuHO U300pakaTh
CTPOEHHUE PACTUTEIBHOMN U
KUBOTHOM KJIETKH
OOBACHATH OMIIOTHYECKOE
3HaYeHHe TpaHCIopTa
BEUIECTB B KIIETKE.

KuzHenesTeabHOCTh PackpeiBath conepxanne | [IpuBneuenne bubmuotexa [JOK
KJICTKU TEPMUHOB U TIOHSATHIA: BHUMAaHUs https://m.edsoo.ru
oOMeH BeIecTB 1 00yJaromuxcs K
IIPEBpPALICHUE SHEPTUU LIEHHOCTHOMY
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(MeTaboau3M),
aCCUMWJISALIUA,
IUIACTUYCCKHUI OOMEH,
JTUCCUMUIIALINSA,
SHEPreTUYECKUil OOMEH,
dboTocuHTE3, GOTOIU3,
dochopmmpoBanue,
MEPEHOCUYUK MPOTOHOB,
xemocHuHTe3. OnuchIBaTh
¢dboTocuHTE3, MPOIIECCHI,
MPOTEKAIOIIUE B CBETOBOM
1 TEMHOBOM dase.
BBISBISATE IPUIHMHHO-
CJIEJICTBEHHBIE CBSA3HU
MEX/1y MOIJIOIIEHUEM
COJIHEYHOUN IHEPTHH
XJIOpOoPHILIOM U
cunTe3oM Mosekya ATO.
CpaBHHMBATh UCXOJIHBIE
BEIL[ECTBA, KOHEUHBIE
MPOJIYKTHI M YCTIOBUS
MPOTEKAHUs PeaKlnid
CBETOBOM ¥ TEMHOBOM
¢a3sl hoTocuHTE3A.
CpaBHuBaTh GOTOCUHTE3
1 xemocuHTe3. O1eHuBaTh
3HauYeHHe (POTOCHUHTE3A U
XEMOCHHTE3a JJIs )KU3HU
Ha 3emiie

PackpbiBaTh conepxkanue
TEPMHUHOB U ITOHATHUM:
HHEPreTUYecKuit OOMeH,
[JIUKOJIU3,
MOJIOYHOKHCJIIOE

ACIEKTy U3y4aeMbIX
Ha YpOKax SIBJICHUM.

Urposbie hopmbl
o0yueHus u
pa3BUTHSL.
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OpoXeHue, CiupToBOE
OpokeHHeE,
Ouonoruueckoe
OKHCIICHHE, KJIETOUHOE
JbIXaHUE, TUCCUMUJISIIINSA,
(dhepMeHT.
XapakTepu3oBaTrh 0OMEH
BEIIIECTB M ITPEBpAIllCHUEC
sHepruu (MeTadosn3m)
KaK OJIHO UX CBOICTB
s)kuoro. [lepeunciars
0COOCHHOCTH
TUTACTHYECKOTO U
HHEPreTHIECKOro oOMeHa
B KJICTKE; yCTaHABJINBAThH
B3aUMOCBSI3b MEIKIY
HUMH. PaznuuaTs TUIIBI
oOMeHa BEIIeCTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTpoQHBIi.
OnuchIBaTh ATAIbI
HHEPreTHYECKOro oOMeHa
(MOATOTOBUTEINBHBIMH,
OECKUCIOPOIHBIH,
KHCIJIOPOJIHBIN) U
CPaBHUBATb UX MEXIY
co0oii. XapakTepru3oBaThb
PeaKIMU TIUKOJIHN3a,
OpOoKeHUsI, KIIETOYHOTO
JIBIXQHUST; BBISIBIISATh
IPUYHHHO-CJICICTBEHHBIE
CBSI3U MEXTY
TJINKOJIN30M, KIIETOYHBIM
JIBIXaHUEM M CHHTE30M




Moiekyn ATO.
CpaBHuBaTh

3¢ (HEeKTUBHOCTH
OECKUCIOPOIHOrO U
KHCJIOPOJIHOT'O 3TaIloB
PackpbIBaTh conepxkaHue
TEPMUHOB U ITOHATHUM:
I'€H, TeHETUYECKUH KOJ,
MaTpU4HBIA CUHTE3,
TPAHCKPUILIHNSA,
TpaHCIALHUSA, KOJOH,
aHTUKOJOH, pudocoma,
LEHTpaJbHas 10rMa
MOJIEKYJISIPHOM OHOJIOTHH.
OnpenensTs cBOKWCTBA
IeHEeTHUYECKOro Koja
(TpUIIETHOCTb,
OJIHO3HAYHOCTb,
BBIPOXKJIEHHOCTb,
YHUBEPCAIBHOCTb,
HENEePEeKPbIBAEMOCTb,
HENPEPbIBHOCTD).
OnuchIBaTh ATaIbI
peannsanuu
HACJICCTBEHHOU
uHpOpPMAaLIUHU B KIIETKE.
CpaBHUBaTh peaKINU
MaTPUYHOTO CUHTE3A
mosiekysn PHK u Genka B
KIIETKE

PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
BUPYC, BUPYCOJIOT U,
Karcuj, 6akrepuodar,




BUpPYC HIMMYyHOAeUIInTA
yenoseka (BUY),
OHKOT'€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYChI
KaK HEKJIETOUHYI0 (hopmy
KHU3HU; 0COOCHHOCTH
CTPOEHUS U )KU3HEHHBIN
LUKJI BUPYCOB.
OnuceIBaTh KU3HEHHBIH
[IUKJI BUpYycCa
UMMYHOIePHUIUTA
YeNoBeKa; pa3nyaTh Ha
pucynkax BTM (Bupyc
TabaYHOM MO3auKH),
Oaxrepuodar, BUY.
O60CHOBBIBATH U
co0roaTh MEphI
POPUITAKTUKHI
pacrpocTpaHeHHS
BUPYCHBIX 3a00JI€BaHUN
(peciuparopHsle,

ey I0YHO-KHUIIIEYHbIE,
KJICIIEBOM dHIE(DAITHT,
BUY-undexius)

Pasmuoxenne n
WHJIMBHUIyalIbHOE
pa3BUTHE
OpraHu3MOB

PackpsIBath conepxanue
TEPMUHOB U MOHSATHUM:
KJIETOYHBIHA ITHKI,
uHTepdaza, perumKanms,
XpOMOCOMa, KapuOTHII,
ranJIoOuIHbIN,

JTUTIIOW THBIN
XPOMOCOMHBIN HAbOD,
XPOMATH/IBI; MUTO3; €r0
cTaguu: npodasa,

[IpuBneuenue
BHUMAaHUs
00yyJaromumxcs K
LIEHHOCTHOMY
aCTeKTy U3y4aeMbIX
Ha YpOKax SIBJICHU.

[Toxbop
COOTBETCTBYHOIINX
TEKCTOB JJIsI

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



https://m.edsoo.ru/

MmeTadasa, anadasa, Teno-
¢daza. OnuceIBaTh
JKU3HEHHBIN IIUKII KJICTKH;
nepeyuc- JsTh U
XapaKTepU30BaTh
MEepPUOAbI KJIETOYHOTO
LMKJIa, CPABHUBATH UX
MeXIay coOoii. OnuchBaTh
CTPOEHHE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB,
CpaBHUBATH
XpOMOCOMHbBIE HAOOPBI
kjeTok. CpaBHUBATh
CTaJIud MUTO3A.
Paznuuate Ha
MUKpOTIpenaparax u
PUCYHKAX CTaJHH MUTO3a.
PackpriBath
OMOJIOTUYECKHI CMBICT
MHUTO3a

PackpsIBaTh conepxanue
TEPMUHOB U MOHATHM:
Pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKH
(rameTsl), siiflieKIeTKa,
CIIEpMaTO30M, 3UT0Ta,
JieJICHUE HaIBOE,
MMOYKOBaHUE, CIOPYJISIIHS,
dbparmeHTanus,
BETE€TaTUBHOE
pPa3MHOXKEHHE, CEMEHHOE
pPa3MHOKEHHUE, ONbLICHUE,
JIBOMTHOE
OIUIOJJOTBOPEHHUE,

YTEHUS, 3a/1a4 JJIs
pelieHus,
POOJIEMHBIX
CUTYyalMH I
00CyXIeHUs B
KJ1acce.
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TMIOJIOBBIE JKEJIE3bl,
CEMEHHUKH, TUYHUKH,
OIUIOJIOTBOPEHHUE
(Hapy»XHOE, BHYTPEHHEE).
XapakTeprus3oBaTh
0COOCHHOCTH U 3HaUCHUE
0€ecI10JI0ro U MOJI0BOTO
CIocoO0B Pa3MHOKEHUS.
Broinenars BUabI
0ecroIoro pa3sMHOKEHUS;
BBISIBIIATH B3aWMOCBSI3U
Mexay popMamMu U
croco0aMu pa3MHOKEHUS
U UX OMOJIOTUYECKUM
3HaYeHueM. Brnagetp
npuéMaMu BEreTaTUBHOIO
Pa3MHOKEHUS
KyJIbTYPHBIX PACTCHHIA
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBarth
MOJIOBBIE KIIETKH:
SIMIEKIICTKH,
CIIepMaTO30MIbl;
BBISIBJISITH OCOOCHHOCTH
UX CTPOEHUS

PackpsiBaTh conepxkanue
TEPMHUHOB U ITOHATHUM:
MeM03, KOHBIOTaIHs
XPOMOCOM, IEPEKPECT
(KpoccuHTOBEp)
XPOMOCOM, TaMETHI.
Xapaktepu3oBaTh MEH03
KaK Croco0 KJIETOYHOTO
JIeJICHUS; OUCHIBATh




MEHO03 [0 CTaausIM;
CpaBHUBATh CTAIUH
Melo3a 1 MUTO3a.
Paznuuare Ha pucyHkax
CTaJIuu MeHo03a;
packpbIBaTh
OHOJIOrHYECKOE 3HAUCHHE
Melo3a

PackpsIBaTh conep:xanue
TEPMHUHOB U TTOHATHH:
raMeToreHE3,
criepMaToreHes, OOTeHe3,
CIIepMaTo30M1, aKpoCcoMa,
STUIICKJIETKA, TTOJIIPHBIE
TenpLa. XapakTepu30BaTh
0COOEHHOCTHU
rameToreHesa y
JKMBOTHBIX M €r0 CTaINH,
ITOJIOBBIE KJIETKH
JKMBOTHBIX M OIIMCHIBATh
MPOIIECC UX PA3BUTHSL.
CpaBHuBaTh
CriepMaTOreHe3 M OOTeHE3.
OnuceIBaTh
OTUTIOJIOTBOPEHHUE,
OMOJIOrHMYeCKOE 3HAUCHHE
OTUTIOJIOTBOPEHUS
PackpbiBaTh conepkanue
TEPMUHOB U ITOHATHUM:
OHTOT€HE3, SMOPUOTEHE3,
3UT0Ta, ApobiieHne,
OmacToMepsl, MOpyJia,
Onacryina, 61acTouens,
racTpyJa, HeWpya,




OpraHoreHes;
3apOIbIIIEBbIE JTUCTKHU:
HKTOJIEpMa, ME30/IepMa,
SHTO/EPMA;
[IOCTAIMOPHUOHAIBHOE
pasBUTHE: IPSIMOE U
HeMnpsMoe (JINYUHOYHOE);
MeTaMmop(ho3, Meracropa,
MHUKPOCTIOpPa, IBUIBLIEBOE
3€pHO, CIIEPMUH,
3apOJIbIIEBBIN MEIIOK,
IBOMHOE
OILJIOJJOTBOPEHHE.
OnpenensTs Tansbl
AMOPHOHAIEHOTO
pa3BUTHS XOP/IOBBIX Ha
cXeMmax | Ipernaparax u
OIUCHIBATH IPOLIECCHI,
MPOUCXOISAIINE HA
KaXJIOM JTare.
CpaBHUBATh EPUO/IbI
OHTOTI'€HEe3a; MPsIMOe U
HenpsiMoe (JINYMHOYHOE)
nocTAMOpHOHAIIBHOE
pa3BUTHE, 3aPO/IBIIIN
YeJI0BEKAa U IPYTHX
XOpJOBBbIX. OOBSCHATH
OuosornyecKoe 3HaYCHUe
pa3BUTHS C
MeTaMop(ho30M;
OTPHIIATEIFHOE BIUSHHE
aJIKOT0JIs1, HUKOTHHA U
JIPYTUX TEPAaTOTCHHBIX
(dakTOpOB Ha pa3BUTHE
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3apoAbIlIa YEJI0BEKA.
OmnuceIBaTh mpouecc
JIBOMHOTO
OIUIOIOTBOPEHUS Y
LIBETKOBBIX PaCTCHUM

HaCJ'Ie,Z[CTBeHHOCTB
1 NUBMCHYHBOCTD
OpraHu3mMoB

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUM:
I'€H, TEHOM, T'€HOTHII,
(eHOTHII, XPOMOCOMBI,
aJJIeJIbHbIE T€HbI
(aymenu), TOMO3HTOTA,
reTepO3UroTa,
JIOMUHAHTHBIN MpU3HAK
(reH), perecCUBHBIN
npu3HaK (TeH), YucTas
JIUHUS, THOPHU]L.
[lepeuncnars u
XapaKTEepU30BaTh METObI
TCHETHKHU:
THOPUI0TOTHUECKHIA,
[IATOTeHETHUECKHIH,
MOJIEKYJISIPHO-
TCHETHYCCKHIA,
JIOMUHAHTHBIE U
peleCcCUBHBIC TTPU3HAKU
pacTeHUM U KUBOTHBIX.
[Tonb3oBaTbcs
TEHETUYECKOMN
TEPMHUHOJIOTUEN U
CHUMBOJIMKOM /11 3alIUCH
TEHOTHUITUYECKUX CXEM
CKpELIMBAHUS
PackpsIBaTh conepxkanue
TEPMUHOB U MOHSITUH:

Hcnons3oBanne
BOCIIMTATEIbHBIX
BO3MO>KHOCTEH
CoJIepKaHus
y4eOHOTro npeameTa
gepes
JIEMOHCTPALHIO
o0yyJaromuMmces
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
IIOBEJICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIFOOHS U
T00pOCepIeYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIINX
TEKCTOB JIJIs1
YTEeHUs, 3a1a4 IS
pelIeHus,
poOJIEMHBIX
CUTYyalHi I
o0CyXIeHUS B
KJjacce;
JIACKYCCUH,
KOTOpPBIC JAFOT
oOydaromumcs
BO3MOYKHOCTE
pruoOpecTH ONbIT

bu6mmoreka [IOK
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MOHOTUOPHUIHOE
CKpEIUBAHUE,
(beHOTHUIHYEeCKHE TPYTIIBL,
rUOPUIOTIOTMUECKHI
METO/l, YUCThIE JIMHUH,
JOMMHHUPOBAHHUE F'C€HOB
(monHOe, HETOoJIHOoE),
pacILeIICHUE B
noromcTBe. OnuchBaTh
METOUKY npoBeacHus [
MeHenem OInbITOB 10
W3Y4YECHHIO HACIIEIOBAHUS
OJIHOM ITapel IPU3HAKOB y
ropoxa I0CEBHOTO.
PackpsIBaTh conepxanue
3aKOHOB €IMHOO00pa3us
ruOpu0B NIEPBOTO
IIOKOJICHUS U 3aKOHa
pacmieruienusi. OOBACHSTH
TUIOTE3Y YACTOTHI TaMeT.
3anuchIBaTh CXEMBI
MOHOTUOPHUIHOTO
CKpEIIUBaHUS, OOBSICHATH
€ro LIUTOJIOTMYECKHE
OCHOBBI U pellaTh
TEeHETUYECKHUE 3a7jaul Ha
MOHOTHOpHUIHOE
CKpeIlMBaHHe
PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
JTUTHOPUTHOE
CKpEIlHUBaHUE,
aHaJIM3HpYyIollee
CKpEIHBAHHUE.

BCACHUA
KOHCTPYKTHBHOT'O
JAajora.

47




OnwucsiBath OonbITH I
MeHens 1o U3y4eHuro
HacJIEJOBaHMsI IBYyX Iap
MIPU3HAKOB Y rOpoxa
IIOCEBHOT0. PackpbIBaTh
COJIepXKaHUE 3aKOHA
HE3aBHCHMOTI'0
HACJIEI0BAHUS IIPU3HAKOB.
IIpumeHnATH
MaTEeMaTUYECKHUI pacyeT C
IIOMOUIbIO METOJA
MIEPEMHOKECHUS
BEPOATHOCTEMN U 3aIUCh C
MIOMOILIBIO
(hEeHOTUTTNYECKUX
PaauKaIoB paCILEIICHUS
IIPU3HAKOB Y TIOTOMKOB IO
(beHoTUIly ¥ TEHOTHITY.
3anuchIBaTh CXEMBbI
JUTUOPUIHOTO
CKpEIIUBaHUS, OOBSICHATH
€ro LIUTOJIOTMYECKHE
OCHOBBI U pellaTh
TEeHETUYECKHUE 3a7jaul Ha
JUruOpHuIHOe
CKpEIIMBaHNe
PackpsIBath conepxanue
TEPMHHOB U TIOHATHUI:
CLETUIEHHOE
HacJIeJOBaHKE ITPU3HAKOB,
pEeKOMOU- HaIUs TEHOB,
TEHETUYECKUE KapThl
XpPOMOCOM, MOPTaHU/a.
HazbpiBaTh OCHOBHBIE
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ITOJIOKEHUSI XPOMOCOMHOMU
TEOPUHU
HacjaeACcTBEHHOCTH T.
MopraHa; pacKpbIBaTh
conepxanue padotsl T.
Moprana o
CLEIUIEHHOMY
HAaCJIEA0BAHUIO T€HOB U
MPUYUHBI HAPYIICHUS
CLEIUJICHUS MEXIY
reHamMu. 3anuchiBaTh
CXEMBbI CKpEeILIUBaHUs IPU
CLIEIUIEH- HOM
HACJIETOBaHUH, OOBACHATH
MPUYHHBI PEKOMOMHALINT
T'€HOB, ONPEAEIIATh YNUCIIO
Ipyni CLEIJIEHUs T€HOB;
pemaTb reHeTUYECKHe
3aJ]a4uM Ha CIETJIEHHOE
HacJIeJOBaHUE
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUI:
XPOMOCOMHBIN Habop,
ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI,
TrOMOTaMETHBIN MOJI,
reTepOraMeTHBIN IO,
CLIEIUIEHHOE C [T0JIOM
HacJleJOBaHHe MPU3HAKOB.
OOBACHATD
LUTOJIOTUYECKHE OCHOBBI
XPOMOCOMHOTO
MeXaHHU3Ma OIpeIeIeHUs
M0JIA Y Pa3INYHbIX




opranu3mMoB. CpaBHUBATh
3aKOHOMEPHOCTHU
HacJIeJOBaHMsI IPU3HAKOB,
CLEIJICHHBIX U HE
CLICIIJIEHHBIX C II0JIOM.
Pewate renetuueckue
3a/1a4y Ha HACJICI0BAaHUE
CLEIJICHHBIX € ITOJIOM
MIPU3HAKOB

PackpsiBaTh conepxanue
TEPMHUHOB U ITOHATHUM:
U3MEHYHUBOCTb,
HACJIEACTBEHHAs
U3MEHYHUBOCTb,
HEHACJIEACTBEHHAs
U3MEHYHUBOCTb,

Mo (pUKAITMOHHAS
M3MEHYHUBOCTb,
BAPUALIMOHHBIN AL,
BapUallMOHHAs KpUBas,
MpU3HAK, HOpMa peakLuy,
KOJIMYECTBEHHBIE U
KaueCTBEHHBIC MTPU3HAKHU.
Knaccudunuposats BUIbI
W3MEHYUBOCTH U
BBISIBIISATD UX
OMoJIOTUYeCKre
0COOEHHOCTH.
[Tepeuncnars cBolcTBa
MO (UKAITIOHHOM
W3MEHYUBOCTH H
OOBSICHATD €€ 3HaYCHHE
JUIsl OpraHU3MOB.
Paznuuate




KOJIMYSCTBECHHBIC U
Ka4eCTBEHHbBIC MPU3HAKY,
CTPOUTH BapUALIMOHHBIN
pAll, BApUAIITUOHHYIO
KPUBYIO, BBIUUCIISATH
CpeJiHee 3HAaYCHUE
MpU3HaKa

PackpeiBath coneprkanue
TEPMUHOB U ITOHATHUM:
HacJIeICTBCHHAs
H3MEHYUBOCTb,
KOMOMHATHUBHA
H3MEHYUBOCTb,
MyTalMOHHAas
W3MEHYUBOCTh, MYTaHT,
MyTaluu: T€HHbIE,
XPOMOCOMHBIE,
TFeHOMHBIC;, TOTUTIION NS,
aHEYTUIOUIUs, MyTareHsbl.
Xapaktepu3oBaTh
HaCJIEICTBEHHYIO
W3MEHYHBOCTD;
dbopMyIUpOBaTh 3aKOH
TOMOJIOTUYECKUX PSAOB B
HaCJICICTBEHHOM
n3MeHuuBocty H. U.
BaBunoBa v 00BSICHATE
€ro 3HauCHHE IS
OMOJIOTHH U CEJIEKIUH.
Knaccudumnuposats
MyTaIluu: TCHHBIE,
XPOMOCOMHBIE, TeHOMHBIE
— ¥ TIPUBOJIUTH TIPUMEPHI
myTtanuid. OObSICHATH
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IIPUYMHBI BO3HUKHOBEHHUS
MyTalui, posib (paKkTopoB-
MyTtareHoB. CpaBHUBATh
BU/IbI MyTAlIHii; BBISBIISATh
MPUYUHBI
HacJeaCTBEHHOU
U3MEHUYUBOCTH,
MCTOYHUKU MYTareHOB B
OKpY’Karolleu cpene
(KOCBEHHO)
XapakTeprus3oBaTh
BHESJICPHYIO
HACJIEICTBEHHOCTD U
U3MEHYUBOCTb.
PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUH:
KAapUOTHUII YEJIOBEKA,
[IUTOTEHETUYECKUIA
METOJ, TeHEeaTOTMISCKUH
METOA, OMOXUMUYECKUN
METO/I, OJIM3HEI[OBLIN
METO/I, HACJIEACTBEHHbIE
007e3Hu (MOHOTEHHBIE, C
HaCJIEICTBEHHOU
Ipeipacmoio-
JKEHHOCTBIO,
XPOMOCOMHBIE), MEJTUKO-
reHEeTHYe- CKOe
KOHCYJIbTUPOBaHUE.
[lepeuncnars
0COOEHHOCTH U3yUEHUs
TEHETHUKH YEJI0BEKA;
MPUBOIAUTH IPUMEPHI
HACJIEICTBEHHBIX
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3a00JIeBaHUI YEI0BEKa,
XapaKkTepr30BaTh METO-
JIbl UX TIPOPHIIAKTUKY;
000CHOBBIBATH 3HAUYECHHE
MEIMKO-T€HECTUYECKOTO
KOHCYJIbTHPOBAHHUSI.
BEIsSBISATE ¥ cCpaBHUBATH
MEXIy OO0 TOMU-
HAHTHBIC U PELIECCUBHBIC
MIPU3HAKU YEJIOBEKA.
CocTaBiaTh 1
aHAJIM3HPOBATh
POJIOCIIOBHBIC YEJIOBEKA

Cenekuus
OpPTaHHU3MOB.
OCHOBBEI
OMOTEXHOJIOTHH

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
CEJIEKIIMS, COPT, IOPOJa,
LITaMM, JIOMECTUKALU,
WIM OJOMallHUBaHUE,
LEHTPbl MHOI000pa3us u
IIPOUCXO0XKICHUSA
KyJbTYPHBIX PACTEHUH U
JKUBOTHBIX,
rudpuIM3aIms,
HCKYCCTBEHHBIH 0TOOD.
Ha3siBaTh 1 cpaBHUBATH
OCHOBHBIE JTallbl
Pa3BUTHS CEIEKLIHH.
W3narate yuenune H. 1.
BasuiioBa o neHTpax
IIPOUCXO0XKICHUSA
KyJIbTYPHBIX PACTEHMIA;
pa3ianyaTh LEHTPHI Ha
KapTe MUpa, CBA3bIBATH UX
MECTOIOJIOKEHUE C

Hcnonws3oBanue
BOCIIUTATCILHBIX
BO3MOXKHOCTEM
coJiepKaHus
y4eOHOTro npeameTa
yepes
JIEMOHCTPALINIO
oOyyJaromuMmces
pPUMEpPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
ITOBEJCHMS,
MPOSIBICHUS
YeJIOBEKOJIFOOHS U
n00pOCepIeYHOCTH,
yepe3 moadop
COOTBETCTBYIOLIUX
TEKCTOB JIJIs
YTCHUS, 3a7a4 IS
perieHus,
pOoOJIEMHBIX

bubmuorexa [JOK
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o4araMy BO3HUKHOBEHMSI
JIPEBHEHIITUX
[UBUJIN3ALHUHA.
CpaBHuBaTh copTa
KYJBTYPHBIX PaCTEHUH,
MOPO/IbI IOMAIIIHUX
JKUBOTHBIX U UX TUKHX
npenkoB. O1eHBaTh poiib
CEJIEKIIU B 00€CTIeUeHUH
MIPOJIOBOJILCTBEHHON
0e301macHOCTH
Ye0Be4ecTBa
PackpsIBaTh conepxkanue
TEPMHHOB U TIOHATHUH:
HCKYCCTBEHHBIN 0TOOp,
MacCOBBIi 0TOOD,
WHIUBUIyaIBHBIA OTOOP,
IKCTEPHED,
OJIM3KOPOJICTBEHHOE
CKpEIIUBaHUE, YUCTas
JIUHUSA, TETEPO3HUC,
HEPOJICTBEHHOE
CKpEIIIMBaHHE,
HCKYCCTBEHHBIN
MyTareHes, MOJUILIOH/IbI.
CpaBHuBaTh GOPMBI
HCKYCCTBEHHOI'0 0TOOpa
(MaccoBoro u
WHWBUIYATBHOTO), BHJIBI
ruOpuaAU3aH
(6ITM3KOPOCTBEHHON 1
OTJIaEHHOM ), CITOCOOBI
MTOJTYYEHUS TIOJIUTIONIOB.
[TpuBOIUTH MPUMEPHI

CUTYyalHH I
00CyXICHUS B
KJjiacce;
JIUCKYCCUH,
KOTOpbIE JAIOT
o0y4JaromuMmces
BO3MOYKHOCTb
PUOOPECTH OIIBIT
BEICHUS
KOHCTPYKTHBHOTO
JHaora.




JIOCTUKEHUH CENEKIIUU
pacTeHuil U )KMBOTHBIX
PackpsIBaTh conep:kanue
TEPMHUHOB U TIOHATHUH:
OMOTEXHOJIOTHS,
KJIETOYHAs! MH)KEHEePHs,
reHHAasi HHXKEHEePHS,
KJIOHUPOBAHHUE,
TPAHCT€HHBIC OPTaHU3MBI,
I'MO (reneruyecku
MOIM(pULIPOBaH- HbIE
OpraHU3MBbI).
XapakTeprus3oBaTh
OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA,
OCHOBHBIE JTOCTHXKEHUS
OMOTEXHOJIOTHH B
obnactu
MIPOMBIIIIIICHHOCTH,
CEJIbCKOTO XO3S1CTBA U
MeauiHbl [lepeuncnsate
U XapaKTepH30BaTh
OCHOBHBIE METOJIBI U
JIOCTH>KEHUS
OMOMHKEHEPUH.
Ob6cyxnath
9KOJIOTUYECKUE U
ATUYECKHE aCIEKThI
HEKOTOPBIX UCCIEIOBAHUI
B obnactu
OMOTEXHOJIOTHH
(KIIOHMpPOBaHUS,
HCKYCCTBEHHOTO
OILUIOJJOTBOPEHUS,
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HaIpPaBJIEHHOTO
W3MEHEHMs FeHOMa U
CO3aHMsI TPAHCTEHHBIX

OpPraHN3MOB)
Hroro 34 1 3 8 bubmuoreka [JOK
https://m.edsoo.ru
11 kiace
Ne | Tema, pazgen KomnuectBo | Kontponshusie | [Ipoextst | JI/p. | Metons! u popmbl Peanuzanus DJEeKTPOHHBIE
Kypca 4acoB paboTsl OpraHu3aIuu 00yUYeHUSI. BOCITUTATEILHOTO (mdpoBkIc)
XapakTepuctuka MOTEeHIIMAaa oOpa3oBaTeNbHbIC
JIESITCIIBHOCTH pecypcsl
0o0yyJaronmxcs.
1 | OBomonuonHas | 10 2 PackpeiBath conepxanue | [loOyxnenue bubnnorexa [JOK
OuosoTHs TEPMHUHOB U TTOHATHH: oOydJaronuxcs https://m.edsoo.ru
HBOJIIOIHS, IEPEXOIHBIE co0Iro1aTh Ha YPOKe
dbopmMbl, punoreHeTnye- OOIIeTPUHSATHIE

CKHE PSAJIbI, BUIbI-
SHIEMUKH, BUJIbI-PEITUKTHI,
3aKOH 3apOJIbIIIEBOTO
CXOJICTBA,
OMOreHEeTUYECKHI 3aKO0H,
TOMOJIOTUYHBIE U
AHAJIOTUYHbBIE OPTaHbl,
pyAMMEHTapHbIE OPTaHbl,
ataBu3Msl. [lepeuncisaTs
OCHOBHBI€ dTallbl Pa3BUTHS
ABOJIIOIMOHHON TEOPUH.
XapaktepuszoBaTh
CBHU/JICTEIHCTBA DBOJIFOLINH

aJJICOHTOJIOTHYCCKHC,

HOPMBEI TIOBCACHUA,
npaBuiIa oOIIEHUsS CO
CTapLIUMHU
(TIerarorn4ecKuMu
paboTHUKAMHU)

Y CBEPCTHUKAMU
(oOyuarormucs),
HOPUHIUIBI y4eOHOH
JUCHUITIINHBI

U CaMOOpraHHu3allu;
MPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OPM
paboThI ¢
00y4aroIUMuUcs.
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ouoreorpaduueckue,
AMOPHUOJIOTUYECKUE,
CPaBHUTEIIBHO-
aHaTOMUYECKHeE,
MOJIEKYJISIPHO-
OMOXHMHYECKHUE.
IIpuBOoaUTE IPUMEPHI
MepPEXOaHBIX (HhopM
OpraHU3MOB,
(bUIOTeHEeTUYECKUX PSIOB.
[IpuBouTH
(bOopMyJIUPOBKHU 3aKOHOB
OMOTreHETUYECKOr0 U
3apOJIBIIIEBOTO CXO/ICTBA
PackpsIBaTh conep:xanue
TEPMHUHOB U TIOHATHUH:
CUCTEMAaTHKa,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN OTOOP.
XapakTepHu30BaTh
OCHOBHBI€ BOJIIOI[IOHHBIE
U/Ied, KOHLENINN U
TEOpUU; CPABHUBATD
B3TJISABI HA BU U
spoJironmio K. JImuanes,
K.b. Jlamapka, Y.
[apBuHa.

OuenuBath BKIa] JInunues
B Pa3BUTHE CUCTEMATUKH U
OOBSICHATD IPUHIHUITHI
OMHApHOW HOMEHKJIATYPBHI.
XapakTepHu30BaTh
coJiep’KaHue U 3HAUCHHE
9BOJIFOLIUOHHOMI

[IpuBneyenune
BHUMaHUs K
o0cyxaaemMoin Ha
ypoke uHpopmanuu,
AKTUBU3AINH UX
MO3HABATEJIbHON
JeSTEIIbHOCTH,
IpPUMEHEHHE Ha YPOKe
WHTEPaKTUBHBIX (hopM
paboTHI C
00yJaronMMucs.
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koHuenunu XK. b.
Jlamapka. OueHuBathb
€CTECTBEHHO-HAY4YHbIE U
COIIMATIbHO3KOHOMUYECKHE
IIPEAIIOCHLIKI
BO3HUKHOBEHUS
3BOJIFOLIMOHHOM Teopuu Y.
HapBuna. PackpbiBaTh
coJiep)KaHue
3BOJIFOLIMOHHOM Teopuu Y.
JlapBuHa; cpaBHUBaTh
HEONPEIEIEHHYIO U
OIPENIEIIEHHY IO
U3MEHYHUBOCTb,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp,
¢dbopmbl OOpHOBI 32
CyIlIECTBOBaHHUE.
OnuceIBaTh NOJOKEHUS
CUHTETHYECKON TEOPUH
spostonu (CTO) u
OOBSICHATD €€ 3HaYCHHE
JUTst OMOJIOTHUN
PackpriBath conep:xanue
TEPMHUHOB U ITOHATHUM:
MHUKPO3BOJIIOLUSA, BUJ,
KpUTEpUHU BUJa, apeal,
MOMY IS, TeHO(OHT,
MyTalluy, KOMOMHALIUN
IeHOB. XapaKTepu30BaTh
BU/JI KaK OCHOBHYIO
CUCTEMATUUYECKYIO
€IMHHUILLY U LEJTOCTHYIO
OMOJIOTHYECKYIO CHCTEMY.
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Boigenste kputepun Buaa
(Mopdonornyeckui,
(U3HOTOTHYCCKHIA,
OHMOXMMHUYECKHH,
TCHETHYCCKHIA,
9KOJIOTHYECKHIA,
reorpaguueckuii) u
MPUMEHSTh KPUTEPUH IS
ONUCAHUsI KOHKPETHBIX
BUJIOB. XapaKTepU30BaTh
MOMYJISIIINIO KaK
CTPYKTYPHYIO €IMHUILY
BH/JIa U HBOJIIOIUH.
OnuceiBaTh MOMYJISALNIO
110 OCHOBHBIM
MOKAa3aTeNsIM: COCTaB,
CTPYKTypa

PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
KOMOHMHATHUBHAS
W3MEHYHBOCTH, MyTalllH,
MyTalMOHHBIN IIpOLIECC,
MOMYJISIIMOHHBIE BOJIHBI,
npeiid reHoB, N30SI,
MUTPALIHH.
Xapaktepus3oBaTh
AIIEMEHTapHbIE (PaKTOPHI
ABOJIIOLMU: MyTallMOHHBIN
mporiecc, KOMOMHATHBHAS
M3MEHYUBOCTb,

MOy JISIIMOHHBIE BOJTHBI,
npeiid reHoB, N30SI,
MuUrparmus. Y CcTaHaBINBATh
MPUYUHHO-CIIECTBEHHBIE
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CBSI3U MEXKIY MEXaHHU3MOM
U pe3yJbTaTOM JCUCTBUS
JBUKYIIUX CHTT
(371eMeHTapHBIX
(haKkTOpPOB) IBOITIOIIUN
PackpsiBath copepkanue
TEPMUHOB U ITOHATHUM:
€CTECTBEHHBII 0TOOD,
O0opnOa 3a cyIecTBOBaHUE.
OnuceiBaTh MEXaHU3M
JECUCTBUS €CTECTBEHHOT'O
otOopa. XapakTepu3oBaTh
(hOpMBI €CTECTBEHHOTO
oT0Oopa (ABWXYIINA,
CTaOUITN3UPYIOILUH,
JTU3PYNTUBHBIN) U
CPaBHHMBATh HX MEXKIY
co0oii. XapakTepus3oBaTh
00pBr0Yy 3a CyIleCTBOBAHHE
U CpaBHUBATh €€ BUIbI
(MexxBUIOBAS,
BHYTpPUBHIOBas1, 00pb0a C
HeOJIaronpusATHBIMU
(bakTopaMu BHEITHEH
cpenbl)

PackpriBath comeprkanue
TEPMHUHOB U ITOHATHUM:
PUCTIOCOOTIEHHOCTb,
MTOKPOBHUTEIHCTBCHHAS U
npeaocTeperaronas
OKpacka, MacKHpOBKa,
BUI000pa30BaHUeE.
OrnuceIBaTh MEXaHU3M
BO3HUKHOBEHUS
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MPUCTIOCOOJICHUN y
OpraHu3MoB. BbIBIATH 11O
M300paKeHUSIM, Ha KUBBIX
1 (UKCHPOBAHHBIX
npemnapaTax mpuMepsbl
MPUCIIO- COOJIEHHOCTHU
pacTeHUM U KUBOTHBIX K
YCIIOBUSIM CPEJIBI
0o0uTaHMs, T0Ka3bIBaTh
OTHOCHUTEJIbHYIO
1eJIECO00Pa3HOCTh
MIPUCTIOCOOJICHUH.
XapakTeprus3oBaTh
CrocoObl 1 MEXaHU3MBbI
BHJ10-00pa30BaHMUS;
OTHCHIBATh U CPAaBHUBATH
OCHOBHBIE (POPMBI
HKOJIOTHYECKOTO U
reorpauyeckoro
BHUI000pa3oBaHuUs
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
MaKpOAIBOJIOIHS,
¢duorenes,
OMOJIOTUUYECKHI porpece
u perpecc, apoMopo3,
AAuOamaITanus, oomas
JieTeHeparvs, aqanTHBHAsS
panuarnmsi.
XapakTtepu3oBatb Hopmbl
SBOIIONNHN. BEISBIATE
apomMop}o3bl U
UINOATANTAAN Y
pacTeHUi U )KUBOTHBIX.
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CpaBHUBaTh
OMOJIOTUYECKUI TIpOrpecc
1 OMOJIOTHYECKUI perpecce,
apoMopdo3,
UMO0ATANTAUIO U OO0
JereHeparuo. BesBiaTh
B3aMMOCBSI3H MEXKILY
MYTSMHU ¥ HATIPABJICHUSMH
SBOJIIOLIUN y PACTEHUN U
YKUBOTHBIX

Bo3nukHoBeHue
Y pa3BUTHE
JKM3HH Ha
3emiie

PackpsiBaTh conepxanue
TEPMUHOB U ITOHATHUM:
KpealmoHu3M, aboreHes,
BUTAJIN3M, MTAHCTICPMHS,
06101033, KOalepBarhl,
IPOOMOHTHI, CHMOHOTIEHE3.
XapakTtepu3oBaTh METO/IbI
W3Yy4YEHUS UCTOPHUIECKOTO
MPOLLJIOro 3eMJIu.
[Tepeuncnars OCHOBHBIE
ATanbl XUMUYECKOU U
OMOJIOTUYECKOM
sposronuu. M3narars
COJIEpXKaHUE THIIOTE3 U
TEOPUIl BOBHUKHOBEHUS
KHU3HU Ha 3emiie
(kpeanmoHu3Ma,
CaMOTIPOU3BOJILHOTO
3apOXKACHUS
(cTioHTaHHOTO),
MaHCIIEPMUHU, TUTIOTE3bI
PHK-mupa). OnuceiBatsb
sKcnepuMeHThl C.

Hcnonp3oBanue
BOCHHUTATEILHBIX
BO3MOKHOCTEN

CoJIepKaHusl yueOHOIo

npeaMeTa uepes
JIEMOHCTPAIIHIO
oOyyJaromuMmcest
TIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeNOBEKOMIO0US U
T00pOCepIEIHOCTH,
yepe3 noJ00p
COOTBETCTBYIOIIHUX
TEKCTOB JIJIsl YTCHUS,
3aJ1aq JUIsl peICHHs,
MPOOIEMHBIX
CUTyalHi i

o0CyKJIeHUS B KJIacce;

JUCKYCCUN, KOTOPBIE
JAI0T 00yYaIOLUMCS

bubmuorexa [JOK
https://m.edsoo.ru
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Munnepa u I'. FOpu no
MOJIYYCHUIO OPraHUYEeCKHX
BEILECTB U3
HEOPTaHMYECKUX ITyTEM
a0HMOTr€HHOI'0 CHHTE3a

PackpsiBath conepxkanue
TEPMUHOB U ITOHATUM: JOH,
apa, nepuoa, apoMopho3sl,
AaAOAIaTalluA. 3HaTh
MIOCJIEI0BATEIbHOCTh
JOHOB: KaTapXxeu, apxeu,
MIPOTEPO30H, haHePO30ii;
3p: apxeickas,
MIPOTEpPO30MCKasl,
IMajaeo030McKasl,
ME3030iCcKasl,
KalHO30MCKasl; TEPUOOB:
KeMOpuickuil,
OPJIOBUKCKHI,
CUJIyPUHCKUH, JEBOHCKUH,
KaMEHHO- YT OJIbHBIH,
MIEPMCKHI, TPHACOBBIH,
FOPCKHI1, MEIOBOW,
MaJICOr€HOBBIN U
HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.
XapaxkTepru3oBaTh
OCHOBHBIE COOBITHS B
Pa3BUTUU OPTaHUIECKOTO
MHpa 10 3paM U Ieproam
re0JIOTHYECKOU HCTOPHH;
ATamnbl pa3BUTHUS PaCTH-
TEITBLHOTO U YKHBOTHOTO

BO3MOXHOCTh
IpUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Juanora.
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Mupa. BeIAensaTs riaBHbIC
apomMoph 036l y pacTeHUI U
JKUBOTHBIX. CpaBHUBATH
MEXIy CO00M
IIPEACTABUTENECH
CUCTEeMAaTUYECKUX TPYIII
OpPTaHU3MOB, BBISBIISITh
YepThl YCIOXKHEHUS U
MPUCIIOCOOJIEHHOCTH K
YCIIOBUSIM KH3HU

PackpsIBaTh conep:xanue
TEPMHHOB U TIOHATHUH:
CHCTEMaTHKa,
HCKYCCTBEHHAsI U
€CTEeCTBEHHAs
Kkiaccudukanms, OuHapHas
HOMEHKJIaTypa, MPUHLIUT
UEPapXUYHOCTH.
XapakTepru3oBaTh
COBPEMEHHYIO CUCTEMY
OpPraHUYeCcKOTO MHUpa

PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
aHTPOIIOJIOTHS,
aHTPOIIOTeHE3, YeJIOBEK
pa3ymubiii (Homo
sapiens), IpSIMOXOKICHHUE,
BTOpasi CHTHAJIbHAS
cucTeMa.

[lepeuncnars 3amaun
aHTPOIIOJIOTUH, ITAIbI
CTAaHOBJICHUS U PA3BUTHSI
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MPEJCTABICHUI O
MPOUCXOXKICHUN
yesoBeka. M3narars
OCHOBHBIE MTOJIOKECHHUS
teopuu Y. JlapsuHa,
KPUTHYECKH OLICHUBATh
HEHAY4HYI0 HH()OPMAIIHIO
0 MPOUCXOKICHUH
4eJI0BEKa. 3HATh
CHUCTEeMaTUUYECKOe
nosioxkenue sujga Homo
sapiens, MEPEYUCIATH €ro
Mopdosoro-
aHATOMUYECKHE MPU3HAKH
pa3HOro ypoBHs (THIl,
KJIacc, OTPA U 1Ip.).
YcraHaBIMBaTh YE€PTHI
CXOJICTBA U pa3Inuuii
YeJI0BeKa U JKUBOTHBIX.
OOBSACHATDH U OLIEHUBATH
3HaYeHHE Hay4HbIX
3HAHUU O NMPOUCXOKACHUN
YesioBeKa JJIs NOHUMAaHUS
MECTa U POJIM YEJIOBEKA B
pupoie

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
(bakTOpBl aHTpOIIOTeHEe3a,
rpynmnoBoe
COTPYAHUYECTBO, peyb,
OpyAuiHas JesTeNbHOCTD,
HOJIUMOPPU3M.
XapakTepru3oBaTh
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JBUKYIITUE CHITBI
(dakTopsr)
aHTPOTIOTEHEe3a!
OHOJOrHYeCcKre 1
COIMAJIbHBIC, CPABHUBATH
UX MEXy co00i

PackpsIBaTh conep:xanue
TEPMUHOB U MTOHSATHUM:
aBCTPAJIONUTEK, YEJIOBEK
YMEJbIi, YEJIOBEK
MPAMOXOISIINM,
HeaHJepTaJiel,
KpOMaHbOHel],
HEOJIMTHYECKas
PEBOJIIOLINS, IEPBOOBITHOE
HCKYCCTBO.
Xapakrepus3oBaTb U
CpaBHUBATh MEX1y cO00M
OCHOBHBIE CTaJNH
HBOJIIOLIMU YEJIOBEKA!
XPOHOJIOTUYECKU I
BO3pacT, apeas
pacrpocTpaHeHus, 00bEM
TOJIOBHOTO M03ra, o0pa3
KHU3HU U OpYIUs Tpyia

PackpsIBath conepxanue
TEPMUHOB U ITOHATHUN:
pacsl, pacoreHes, Conuall-
JIapBUHU3M, PACU3M,
METHCALHS.
Xapakrepus3oBaTb U
CpaBHUBATH
IIPEACTABUTENIECH
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4eJI0BEUYECKHX pac,
pacKpbIBaTh IPUYUHBI U
MEXaHU3MBbI pacoreHesa,
HEPEUYUCIISITh U IPUBOIUTD
IIPUMEpBI
IPUCIIOCOOTIEHHOCTH
YeJI0BEKA K yCIOBUAM
Cpefbl, IPUMEpPBI
IIPUCIIOCOOUTEIILHOTO
3HA4YEHUs PACOBBIX
IIpU3HAKOB. JloKa3pIBaTh
enuHCTBO Buaa Homo
sapiens, HAy4YHYIO
HECOCTOSITENIbHOCTh
PacoBBIX TEOPHUM, HlIEH
COLIMAJIBHOTO JJapBUHU3Ma
U pacuszma

OpranusMmsl 1 PackpsiBath conepxkanue | Mcnonb3oBanue bubnuoreka [IOK
OKpYy’KaroIas TEPMHHOB U TIOHATHU: BOCIHMTATEIbHBIX https://m.edsoo.ru
cpena DKOJIOTHSI, TTOJIEBBIE BO3MO>KHOCTEM
HaOJI0/1eHuS, coJiep;KaHusl yueOHOro
JKCIIEPUMEHTHI, IpeaMeTa yepes
MOHHUTOPHUHT JIEMOHCTpALNIO
OKpYXarolleH cpenpl, o0yyaromumcs
MOJIEJUPOBaHUE, MIPUMEPOB
IKOJIOTHYECKOE OTBETCTBEHHOTO,
MHUPOBO33pEHUE. IPaXIaHCKOIrO
MIOBE/ICHNU,
[Tepeuncnars 3amaun
N MIPOSIBIICHUS
9KOJIOTHH, €€ pa3Jeibl U
YeJIOBEKOII00US 1
CBS3M C JPYTMMH HayKaMHu.
T00pOCEepICIHOCTH,
XapakTepu30BaTh METOIbI
yepes noadop
HKOJIOTMYECKUX
COOTBETCTBYIOIIUX
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HUCCIJIENOBAaHUN

PackpsiBath copepkanue
TEPMUHOB U ITOHATHUM:
cpena oOuTaHus,
HKOJIOTHYECKUE (PaKTOPBI,
OMOJIOTMYECKHU ONTUMYM,
OrPaHUYHUBAIOIIU I
(uMuTHpYIOMUN) hakTop.
XapakTeprus3oBaTh YCIOBHS
cpen oouTaHus
OpPraHU3MOB;
KJIacCU(PUIIUPOBATH U
XapaKTepu30BaTh
sKOJIOTHYecKre (haKTOPHI:
abuoTHyecKue,
OMoTHYECKHE U
aHTPOITOTEHHBIE.
OnuceiBath AeiicTBue
AKOJIOTMYECKUX (PaKTOPOB
Ha OpPTaHU3MBI.
XapakTeprus3oBaTh
0COOEHHOCTH CTPOEHUS U
KHU3HEIEATSIIbHOCTH
pacTeHUil U )KMUBOTHBIX
pa3HbIX cpel OOUTaHUS

PackpsIBath conepxanue
TEPMUHOB U TIOHSATHIA:
abuoTtuueckue GakTopsl,
dboTonepuoan3Mm,
OMOJIOTrMYECKHE PUTMBI.
AHanM3upoBath JIeHCTBHE
CBETa, TEMITEPATYPHI,
BJIQKHOCTH Ha OPTaHU3MBI

TEKCTOB JIJIsl YTCHUS,
3a1a4 sl penIeHus,
MIPOOJIEMHBIX
CUTYyalHH 11
o0CyKJIeHUS B KJIacce;
JICKYCCHH, KOTOpPBIC
JAI0T 00YyYarOIIUMCS
BO3MOXHOCTb
pUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jajora.
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Y TIPUBOJIUTH MTPUMEPHI
IPUCTIOCOOJICHHOCTH
opranusmos. [IpoBoauts
OuoI0rnYecKue
HaOIr01eHUs 1 OPOPMIIATD
pE3yNbTaThl TPOBEIEHHBIX
HaOIIOAeHNI

PackpsiBath copepxkanue
TEPMUHOB U ITOHATHUM:
Oonotnueckue GakTopsl,
XHUITHHYECTBO,
napasuTU3M,
KOHKYPEHIINS, My TYaJIU3M,
CUMOMO03, KOMMEHCAIIU3M,
HaxJ1€OHUYECTBO,
KBapTUPAHCTBO,
aMEHCAIN3M, HEUTPAIU3M.
XapakTepu3oBarth
ounotudeckue GpakTopsl U
BUJIbI B3AUMOOTHOIIIEHHH
MEXy OpraHu3MaMHu;
MPUBOIUTH PUMEPHI
B3aUMHOM
PUCIIOCOOTEHHOCTH
opranu3mMoB. CpaBHUBATh
MeX1y COOOM BUIBI
OMOTHYECKHX
B3aMMOJICUCTBUN
OpraHnu3MOB

PackpsIBaTh conepxanue
TEPMUHOB U ITOHATHUMN:
MTOMYJIALIMS, YACTIEHHOCTb,
IIJIOTHOCTB, POKAAEMOCTB,
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CMEPTHOCTb, IPUPOCT,
MUrpanys, IHHaMUKa
YUCJIEHHOCTHU MOIYJISILIUH.
XapakTepu3oBarTh
OCHOBHBIE I10Ka3aTelu U
HKOJIOTHYECKYIO
CTPYKTYpY HOITYJIALINN;
OIMCHIBATh MEXAHU3MBbI
PEryJISILIMY YUCIIEHHOCTH
HOMYJISALUN

Coo01ecTBa 1
DKOJIOTHYECKHUE
CHCTEMBI

10

PackpriBaTh conepkanue
TEPMUHOB U ITOHATHUM:
OMOIIEHO3, DKOCHCTEMA,
OMOTreoIIeHO3, BUIbI-
JIOMHHAHTHI,
AKOJIOTUYECKAsl HUIIIA.
XapakTepru3oBaTh
OuoIIeHO3 (COOOIIECTRO),
€ro BUJIOBYIO,
MIPOCTPAHCTBEHHYIO U
TpO(pUUECKYIO CTPYKTYPHI.
OOBACHATH POJIb
KOMITOHEHTOB OMOIIEHO3a B
MOJJIEP>KAaHUU €T
CTPYKTYPHI H
CYILIECTBOBaHUS Ha
onpeaeneHHON
tepputopuu. OOBACHATH
OMOJIOTHYSCKUH CMBICTT
SIPYCHOCTH M TUCTOBOM
Mo3auku. CpaBHUBATh
KOMITOHEHTHI OMOLIEHO30B,
WX BHJIOBYIO,

HMcnonb3oBaHue
BOCIIUTATCIbHBIX
BO3MOKHOCTEH
coJiepaHusl y4eOHOTO
npeaMeTa uepes
JIEMOHCTPALIUIO
oOyyJaromumces
IPUMEPOB
OTBETCTBEHHOTO,
TPaKJaHCKOTO
IIOBEJICHUS,
MPOSIBICHUS
YeJIOBEKOJIFOOHS U
T00pOCePIEeYHOCTH,
yepe3 moadop
COOTBETCTBYIOIINX
TEKCTOB JIJI UTEHUS,
3a/1a4 JJisl peuieHus,
PpoOIEMHBIX
CUTYyalHH I
00CyXIeHHS B KJIacce;
JUCKYCCU, KOTOPbIE
JTAI0T 00YYaIOIIHUMCSI

bubmuorexa [JOK
https://m.edsoo.ru
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MIPOCTPAHCTBEHHYIO U
Tpo(pHUECKyIO CTPYKTYPHI,
CBSI3U MEXIY
OopraHu3Mamu

PackpsIBaTh conep:kanue
TEPMHUHOB U TTOHSATHH:
KOCHCTEMA, OMOIrCOICHO3,
MIPOJTYIIEHTHI,
KOHCYMEHTBI, PSTYIICHTEI,
TpOoUYECKHE YPOBHH,
MHILEBAas LENb U CETh,
9KOJIOTHYECKHE
UpaMHuJIbI, OMomacca,
MIPOYKIIMS, CYKIICCCHSI.
XapakTeprus3oBaTh
CBOMCTBA SKOCUCTEMBI (€€
CIIOCOOHOCTH K
JUTUTETTLHOMY
CaMOTIOIJIEPIKAHUIO,
OTHOCHUTENIBHO 3aMKHYTHIN
KPYTrOBOPOT BEIIIECTB,
HEOOXOIMMOCTh ITOTOKA
sHeprun). CpaBHUBATh
NacTOUIIHBIC U IETPUTHBIE
MHIIEBLIE IEITH,
Tpouueckrue ypoBHI
3KocHCTeMEI. Pa3naaTs
MUPAMHUJIBI IPOTYKITUH,
MTUPAMHJIBI YUCIICHHOCTH U
MUPaMHJIBI OMOMACCHI.
CocTaBiATh LIENU U CETH
nutanus. [lepedncusTs
CBOMCTBA DKOCHCTEM:

BO3MOXHOCTh
IpUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Juanora.
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YCTOMYUBOCTb,
caMOperyJIsILHs, pa3BUTHE
(cykueccust). OnuceIBaTh
MEXaHU3M MOJIePKAHUS
paBHOBECHS B
HKOCUCTEMAX.
XapakTeprus3oBaThb
CYKIIECCHH, BBISIBIISTH
IIPUYUHBI U 001IHE
3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

PackpsiBath comepkanue
TEPMHUHOB U ITOHATHUM:
BOJIHBIE 9KOCHUCTEMBI,
OHOIreOIICHO3EI,
(PUTOILUTAHKTOH,
300IUIAaHKTOH, OEHTOC,
rymyc. [IpuBoauTsb
MIPUMEPHI TPUPOTHBIX
HKOCHCTEM CBOEH
MecTHocTU. CpaBHUBATh
Ha3eMHbIE U BOJIHBIE
HKOCHUCTEMBI; OPTaHU3MBI,
oOpa3yrolire pa3Hbie
Tpouueckre ypoBHU

PackpsIBath conepxanue
TEPMUHOB U TIOHSATHIA:
aHTPOITOTECHHAS
HKOCUCTEMA,
arposKocucTema,
ypOo3KocucTema,
OonopazHooOpasue.
XapakTepu30BaTh
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arpo3KOCUCTEMBI U
ypOOIKOCHCTEMBHI,
0COOEHHOCTH UX
CYIIECTBOBAHUSI.
IIpuBOoaUTE IPUMEPHI
AHTPONOTC€HHBIX
3KOCHCTEM CBOEH
MECTHOCTH, OITMCHIBATh UX
BHUJIOBOM COCTaB U
cTpykTypy. CpaBHUBATH
COCTaB U CTPYKTYPY
MPUPOAHBIX SKOCUCTEM U
arpO3KOCUCTEM,
arpo3KOCUCTEM U
ypOoskocucTeM

PackpriBath comepkanue
TEPMHUHOB U ITOHATHUM:
o6uocdepa, KUBOE
BEIIECTBO, IMHAMUYECKOE
paBHOBecHe. OLileHUBaTh
Bkiazg B. Y. Bepnaackoro
B CO3JIaHME YYEHUS O
ouocdepe.
XapakTepHu30BaTh COCTAB
ouocdepsl, PyHKIMH
JKUBOT'O BEILIECTBA
ounocdepsl U oNpeaesITh
(Ha kapTe) 00JIaCTH ero
HauOO0JIbIIIEr0
pacrnpocTpaHEHHUS.
[IpuBOAUTE IPUMEPHI
MpOsIBIIEHUST QYHKITUI
’KHBOTO BEILIECTBA
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ouochepsl,
OHMOreOXUMHYECKOM
JIeITEIIbHOCTHU YCIOBEKA.
[Tepeuncnars
ocobeHHocTH Onochepsl
Kak TJ1I00aIbHOM
SKOCHUCTEMEBI 3eMIII

PackpsiBath copepxkanue
TEPMUHOB U ITOHATHUM:
LIEJIOCTHOCTh OHMOChEpHI,
KPYTOBOpPOT BEIIECTB,
OMOreOXMMHUYECKUE ITUKIIBI
AJIEMEHTOB, 30HAJIbHOCTh
ouocdepbl, OMOMBI.
OnuceiBaTh KPyroBOpoT
BEIIECTB,
OMOTEOXUMHYECKUE IUKIIBI
a3oTa M yriepoja B
ouochepe. OOBIACHATD
NPUYMHY 30HATBHOCTU
ounocdepsr. [lepeuncnsaty
U XapaKTepH30BaTh
OCHOBHbIE OMOMBI CYIIIU
3emun

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
aHTPOIIOTEHHbBIE
M3MEHEHUS,
9KOJIOTMUECKUI KPHU3UC,
ro6anbHbIe MPOOIEMBI.
XapakTepHu30BaTh
onocdepHyro poJib
yenoBeka. [IpuBonuTh
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MIPUMEPBI aHTPOITOTEHHBIX
U3MEHEHUH B Omocdepe.
OueHuBarh NOCIEACTBUS
3arpsi3HEHUs] BO3AYLIHOH,
BOJIHOU Cpe/lbl, U3BMEHEHHUS
KJIUMaTa, COKpalleHus
Oropa3zHooOpasus.
dopmyIHUpOBaTh
COOCTBEHHYIO TIO3HIIHIO 110
OTHOIICHHIO K
IJI00aJIbHBIM U
pPEruOHAIBHBIM
IKOJIOTHYECKUM
npobiemam,
apryMEHTHPOBATH CBOIO
TOUKY 3peHus. Ha3piBath
MPUYUHBI TTOSBICHHUS
MPUPOJTOOXPAHHOMN ITUKH,
pacKpbIBaTh 3HAYCHUE
nporpecca Jiis
MIPEOOTICHUS
HKOJIOTMYECKOTO KPHU3UCa

PackpsIBath conepxanue
TEPMUHOB U ITOHATHUN:
panroHaIbHOE
[IPUPOJONOIB30BAHUE,
YCTOMYHMBOE pa3BUTHE,
KO2BOJIIOLIUS.
XapakTepru3oBaTh
panuoHaIbHOE
HCITOJIb30BaHNE
IIPUPOJHBIX PECYPCOB;
OCHOBHBIE ITOJIOKEHHUS
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KOHILIECTIIIMY YCTOMYMBOTO
pa3BUTHSA

Htoro 34 1 3 5

OueHouHble MaTepHAJIbI
10 knace

Yereeprs IV

®.1.0. yyenuka

Kuaacce

1.Ckonpko xpoMocoM u ckoiibko Mosekyn JJHK conepkutcs B KileTKe eUeHU YeI0BeKa Ha BCEX CTaJAMsIX MUTO3a?
OtBeT:

2. 3anoJaHUTE MPOIYCKU B YpPaBHEHUU:
~_CO2+6 —>CHO +0;

Onpenenme, YTO OTO 3a MPOLECC 1 3aAMMUIIUTE €0 3HAYCHUC.
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3. Bce nepeuuncieHHble HUKE MPU3HAKH, KPOME ABYX, HCIIOJIB3YIOTCS JJIsl OMMMCAHUS HM300pakEHHON HA PHUCYHKE KIIETKH.
Omnpenenure ABa NpU3HAKa, «BBIMAJAIONINX» U3 OOIIEro CIUCKA, U 3aUIINTe HU(PHI, O] KOTOPHIMU OHU yKa3aHBI.

1) Hanuuue XJI0pOIIACTOB

2) HaJIM4Yue Pa3BUTOMN CETH BaKyOJICH

3) HaMuue IIMKOKaIMKCca

4) Hanuuue KJIETOYHOro [EHTpa

5) c1IOCOOHOCTH K BHYTPUKJIETOUHOMY MUIIEBAPEHUIO

OrtBerT:

4. Onpenenure MNpoLeHTHOe coaepxkaHue B Monekyine JHK LUTHUANMIOBBIX HYKJIEOTUIOB, €CJIM TUMHUAWIOBBIX
Hyki1eotua0B — 20 %. B oTBeTe 3anummTe TOJIbKO COOTBETCTBYIOIIEE YHUCIIO.

OtBeT:

5. Bce mpuBen€HHBIE HIDKE TEPMHUHBI, KPOME JIBYX, MCIIOJIB3YIOTCS JUIsl OMUCAHUS MOJIOBOTO Pa3MHOXKEHHs opranu3mMoB. Onpenennure ABa TEPMHUHA,
«BBIMAJIAOIINX)» U3 OOILEro CIUCKa, U 3alUIINTE B TAOIUILY LIU(PBL, O

KOTOPBIMH OHH YKa3aHBI.

1) napteHorenes 2) cnopa 3) OIIONOTBOpPEHUE 4) OBOT€HE3 5) KOHBIOTalus

Ortser:

6. PaccMoTpuTE pHCYHOK M OIIPEIeNTUTe KaKOH MPOIIecc H300pakE€H Ha PHCYHKE, KTO OTKPBUI ATOT MPOIECC U KAKOBO €ro OMOJIOTHYECKOe 3HAUCHHE.
3anoyHUTe MycThle SYeHKN TaOIMIIbI, UCTIONb3Ys TEPMHUHBI, IPUBEIEHHBIE B crIMcKe. s KaX 101 ssueliku, 0003HaYeHHOM OyKBaMu, BHIOEpUTE
COOTBETCTBYIOIIUI TEPMUH U3 TPEIJIOKEHHOTO CITUCKA.
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SoC
SR

HasBanne nmpouecca IIponecc oTkpbul buonornueckoe 3HaueHHE

(A) (b) (B)

Cnucok TepMHUHOB:

1. W. . MeunukoB

2. obecrneunBaeT TyMOpaIbHBI UMMYHUTET
3. II. Dpnux

4. daronuro3

5. JI. ITacrep

6. THHOILUTO3

7. obecrnieuynBaeT KJICTOYHBIH UMMYHHUTET

8. BbIpaOOTKA aHTHUTEN

7. YcTaHOBHTE COOTBETCTBHE MCXKAY opraHaMu M 3apOJbIIICBBIMHA JIMCTKAMU, UX KOTOPLIX OHU O6p330BaJ'II/ICBI K KaKI0H IIO3UIINH, JTAaHHOM B IepBOM
CTOJ'I6LIG, HO,[[6epI/ITe COOTBCTCTBYIOIIYIO IMO3UIIUIO U3 BTOPOT'O CTOJ'I6LI3..

OPI'AHBI 3APOJIBIIIEBBIE JINCTKU
A) TOJIOBHOI MO3T 1) sxTOoIepMa

b) neuens 2) sHTOAEpMA

B) xpoBb 3) me3oaepma

I') koctn

J1) moJpKenyio4Has Keses3a

E) xoxa

Ortser:

8. YcTaHOBUTE MOCIEI0BATEILHOCTh 3TANOB OMOCHHTEe3a 0elKa. 3auIIUTe COOTBETCTBYIONIYIO TOCIEI0BATEILHOCTD ITUMD.
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1) oTnenenune MoseKybl 6€IKa 0T pUOOCOMBI

2) HaXOX/IEHUE CTAPTOBOTO KOJJOHA U MHUIIHAILIMS CUHTE3a
3) TpaHCKpUIIUs

4) yIUTMHEHHUE TIOJTUTICTITUTHON IIeTIH

5) Beixox MPHK u3 sinpa B nutomiazmy

OtBerT:

9. IlpounTaiite TekcT. M3BecTHO, 4TO OOBIKHOBEHHBIN O€reMoT, MM TMIINONOTaM, - KPYITHOE MOJYBOJHOE TPaBOsiiHOE MileKonuTatoliee. Mcnonb3ys
9TH CBEJCHMS, BbIOEPUTE U3 IPUBEIECHHOIO HUXKE TEKCTa TPU YTBEPXKIACHMS, OTHOCSIIMECS K OINMCAHUIO JIAHHBIX MPU3HAKOB ATOIO OpPraHH3Ma.
3anummre HUQpsl, T0J KOTOPHIMU OHU YKa3aHBI.

(1) Macca kpynHbIX caMIIOB JOCTHTaeT 4 TOHH, AJIMHA Tesla 3 MeTpa, BbicoTa B medax A0 1565M. Hoznpu, rinasa u ymm HECKOJIBKO MPUIOJHSTHI, 4TO
MI03BOJISIET OEreMOTy JIbIIaTh, CMOTPETh M CIBIIIATH, OCTABAsICh ITOYTH IOJIHOCTBIO 0] BOJIOH. (2) XapakTepHOoit 0cOOEHHOCTh OereMoTa sIBJISETCs €ro
II0JIyBOJIHBIM 00pa3 KU3HU - OOJIBILIYIO YaCTh BPEMEHHU OH IPOBOJIUT B BOJE, BHIXO/S HA CYIIYy TOJIBKO HOUBIO HAa HECKOJIBKO YacOB JIJIsl KOPMEKKH. (3)
[Ikypa OeremoTa UMEET CEpPO-KOPUYHEBBIN LIBET C PO30BAThIM OTTEHKOB M JOCTUraeT TONIUHBI 4cM. (4) OOwias UiMHa MUIIEBAPUTENILHOTO TPAaKTa
(>KeTyOK M KHINEYHHK) cocTaBiseT 60 METpOB, 4TO MO3BOJIICT OEreMOTy 3HAYMTEIBHO TOJHEE yCBaWBaTh KIETYATKy M3 pacteHuil. (5) Ilomosoii
auMopdu3M BbIpaxkeH ci1abo, caMku MeHblle caMmioB Ha 10%. (6) bereMoT oTHOCUTCS K OTpsily MapHOKOMBITHBIX, TAK KaK €r0 KOHEYHOCTH UMEIOT
YeThIpe Maiblia, KAKIAbIH U3 KOTOPBIX OKAaHUMBAETCS M0100MEM KOMBITIA.

OTtBeT:

10.PaccmoTpuTe n300paskeHre OpraHouja dyKapuOTUYECKON KIETKH.
Kak on HazbiBaercs? Kakue QpyHKIUN BHIIOTHIET?
Ortser:

11. I'eneTnyeckuii KO — CBOWCTBEHHBIN BCEM KMBBIM OpTraHU3MaM CIIOCO0 KOAMPOBAHUS MOCIEA0BATEIHHOCTH aMUHOKUCIOTHBIX OCTaTKOB B COCTa-
Be OEITKOB MPH MOMOIIM MMOCIEI0BATEILHOCTH HYKJICOTHIOB B COCTABE HYKJICHMHOBOW KUCIOTHI. M3yunTe TaONMIly TeHETUUECKOro KOa, B KOTOPOM
MIPOJAEMOHCTPUPOBAHO COOTBETCTBUE AMUHOKHUCIIOTHBIX OCTaTKOB COCTaBY KOJIOHOB.

Ompenenure MOCIeI0BaTeILHOCTE aMUHOKUCIIOT Oeska, 3akoaupoBanHoro mosekynon JJHK: ATT-I'HI-UTT-TTY-I'HA
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Tabnuua reHeTUYECKOro Koaa

[Bropon nykneorwa xomona ||

i § U | A r
[ | den Cep Tup Lvc ¥ T
€ T DeH Cep Tup Uue u p
p Nen Cep cTon cTon A e
8 TNen Cep cTon Tpn r T
bl Nen Mpo e Apr T "
" Nen Mpo e Apr u 0
u Nen Mpo mH Apr A
H Jen Mpo nH Apr r H
y Wne Tpn AcH Cep T y
K A Une Tpn AcH Cep u K
n Wne Tpn Nua Apr A n
e Met Tpn Iua Apr r e
o Ban Ana Acn nu T o
T r Ban Ana Acn rnn u T
[t Ban Ana Fny nu A "
A Ban Ana rny nun r a

12. B auccumunsauuio BeTynuiaa 1 monekyna rimoko3bl. Onpenenure konuyecTBoO AT® mocne INIMKOIM3a, MOCHE SHEPreTUYECKOro srama H
CyMMapHBbI# 3P PEKT TUCCUMUIISINN.
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11 kaace
Yereeprs IV

®.U.0. yuenuka

Kuaacce

1. HGKOTOpBIC KHUBOTHBIC C ITPUXOJ0M 3UMBI MCHAIKOT OKPACKy HICPCTH. Kak naswsiBaeTcs JaHHOC CBOMCTBO >KUBBIX OpraHI/ISMOB?

2. Kak Ha3pIBaeTCA N3MECHUYUBOCTD OpTraHHu3MOB, CBSI3aHHOM C N3MEHEHHEM BHEITHUX XapaKTepI/ICTI/IK?

3. Ha onmymike sieca >KMBET M B3aMMOJEHCTBYET MHOXXECTBO PACTEHMM, )KMBOTHBIX, IPUOOB U MHUKPOOpPraHU3MoB. PaccMoTpuM rpynmy, B KOTOPYIO
BXOJIAT Tajifoka, opéi, exa cOopHasi, )KMBOPOASIIas Sllepulla, Ky3HEUHK OOBIKHOBEHHBIN. PacmpenenuTe naHHbIE OPraHU3MbI MO UX MOJO0XKEHUIO B
nuieBor nenu. B kaxayro s4eliKy 3anuimTe Ha3BaHHe OAHOIO U3 00BEKTOB Ipynibl. [IuieBas nens:
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4. Haiigute ommOKy B M1300pakeHUU MTOTOKA BEIIECTBA U YHEPTUU B IICTIH MUTAHUS M YKAKUTE COOTBETCTBYIOIYIO €11 OyKBY.

b

\

J N\
Q\

f f

N

A

\

Y

-

5. PaCCMOTpI/ITe PUCYHOK, Ha KOTOPOM IIPCACTABJICHA CXEMa oOMeHa BCIIECTB B OpTraHU3ME. Vkaxute mponecc, 0003HaYCHHBIN BOIIPOCUTEJILHBIM
3HaKOM.

Karabonmam ' : = . —

JKuBoTHBIE 1T
02 Hzo pacTuTebHbie 6e;uux, Pacna.:l oprammecmnx BewecTs
JKIPBI, YI/IEBOb!, BOJA TOYHEHMSA HepPrinl

Crpoenite 1 pocr
oprasmsya

Sueprua AT® ucnonssyerca
AR BCEX WIBHEHHBIX
npoueccos

- - .
b~ - N
[Noryuenmne ey ) 3:::;‘;:" \ £ Moayuenne
HHU3KOMOJEKVAAPHBIX \\\ IHEpria /‘ \‘\ (AT®) / BHICOKOMOEKYIAPHEIX

BEWECTs

| Bejaensen

l n*mnmo

Cunres oprannyeckix
WIECTB, CBOIICTBE)
l{enonexy. C MOTIOIIEeHITeM E




6. Onpenenure GopmMbl 0TOOPA, B pe3ylbTaTe KOTOPOro CPOPMUPOBAIKNCH NMPUBEIEHHBIC B CIHCKE OPraHU3Mbl. 3alUIIMTE HOMED MPEACTABUTENS B
CIIMCKE B COOTBETCTBYIOILYIO sUeUKY TaOMuIlbl. B siueiikax Tabiuibl MOXKET OBITh 3alHCaHO HECKOJIbKO HOMEPOB.

Cnucok opraHu3MoB:

1) Hemenkas oBuapka

2) 6aKTepuH YCTOMYMBBIC K aHTHOMOTHUKY
3) oOBIKHOBEHHASI TUCHUTIA

4) natumepus

5) myn

EcrectBennslit oTO0p

HckyccTBeHHBIN 0TOOD
JBIKYTIUH | CTAOMITH3UPY IO

| | |

7.13yuure potorpaduto. Uto ¢ GMOIOrNUECcKoi TOUKH 3pEHUsS IPEACTABIAET COO0M MOPCKast KaIlycTa: BOJIOPOCIIb HIIH IBETKOBOE pacTeHue?

8.Y wuenoBeka cuHApoM MapdaHa, cOnmpoBOXKIAIOMIMNCA aHOMaJuWEll B pa3BUTHUHM COEIUHHUTEIbHON TKaHHM, — HacleayeTcss Kak ayTOCOMHO-
JOMHUHAHTHBIA npu3Hak (A). My He UMen B pojay IpenKoB ¢ cuHApoMoM Mapdana, a jkeHa reTepo3uroTHa o JaHHOMY Npu3Haky. Omnpenenure
TEHOTHUIIbI POJUTENEH U BEPOATHOCTD POKICHUS 3J0pOBOT0 peO&HKa. OTBETHI 3aHECUTE B TAOJIHUILY.

Martb

Orernr

BeposiTHOCTB poskaeHUs 310pOBOro pedeHKa
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9.PykoBOACTBYSICH MTpaBUIaMH MIEPETUBAHUS KPOBH, OIPEACTUTE, MOXKET JIU As€Ha ObITh JOHOPOM KPOBH JIJIsl CBOUX POJHUTEIEH.

E
Al o
@ ,_,@
@

IIpasnia m:penﬂs#mm[ KPOBH

10.PaccmoTpuTe pUCYHOK KIETKH, Kakoi opranouna o6o3naden 0ykBoii A. Kak on Ha3biBaeTcs?

11. M3yuunte pucyHok. bnarogaps kakoMmy mnpoiieccy o0pa3oBajioch TaKO€ MHOT000pa3ne n300pakEHHBIX OPraHu3MOB?

® T
- “r #

L ~
-

i :i

S e

e

o <
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12. Ha pucynke nzo0pakeH - BeIMepIIee KUBOTHOE, oouTasiiee 250 ThIC JIeT Ha3a/l.

s S
Hcnonb3ys (parMeHT reoXpOHOJIOTUYECKOH TaOJMIbl, YCTAaHOBUTE 3pY M TEpHOJ, B KOTOPBIM OOWTall AAHHBIA OpPraHM3M, a TaKKe «OJIM3KHX
POACTBEHHUKOBY JTAHHOTO )KUBOTHOT'O B COBPEMEHHOH (payHe (OTBET - Ha ypOBHE poia)
I'eoxpoHonoruueckas Tadbnuua

IPA Tlepmonx HHBOTHEIH H PACTHTETEHBIH MHD
Hazeaaue Ha=samo H OpOoI0oEHTEe Ih—
H OpPOSOIaKH— (e HOCTH B MJIH JIeT)
TEeNLHOCTE meT
(e ramE JxeT) HAZAL)
Kamsmozohckan, 87 AmTpormores, 1.5 TloaexeHnEe =H DAZEHTHS HeITOoBeKA.
67 SFHEOTHERIA 2 MHEpP OIPHHST 2 COBPEMEHHBIN
OB ITHE
Heorem, 23.5 T ocooocTEO MIISKOIHTAFOIITEN H ITTHIT
ITaagcsorem, 42 TlosapaenHae XKEOCTATEIN JeMVDOER, IOINHES —
ODapanHTeKoOR, OPHOMMHTEKOR. By pHBL
pacoeeT HACSKOMEIX. ITpoooasasTca
BEIMHpAHHES KpPVOHBDD IPeCMEIKAIOITENCA.
HecgesaroT MHOTHe [PYIINBI FOIOBOHOTHXK
MOMLTFOCKOE. | OCIIOACTES MOKPEITOCEMEHHBIN
pacTeHHH
MezozofcKkad, 230 Memorom, 70 TloaexeHEe EBICIITFX AMIEKOIITHATAROIITER
163 H HACTOAMIIHX IITHILII, XOTHA IYVOAaCTEIS IITHIIEL

emE pacIpocTpaHSHEL ITpesobmamgaror
KEOCTHCTEIS PEIOEI. Coxpamelnse
ODanopOoTHHEOE H IOIOCSMEeHHEDT pPacToHHH.
TloaeacHE: H pacOopocTpaHcHES
HOKPBITOCSMEHHEBIX PACTeHER

Kopckmi, 58

Tloapaenmae IepBBIN IOITHIT, IPHMHTHBHEIX
MIASKOIHTAIOIIHX., PACIBEST JHHOZABPOE.
TocoomcTBe romocemeHHEX. [IponeeTanme
COIOBOHOTIHX MOLITECKOE

TpHaACcOBRIH. 35

Ha=azo pacIoeceTa OIpeCMBIKAFOITTANCA

TloapaeHHEe KOCTHCTEIN PEIO

ITameozoi, 340

Boznom-
mo, 5370

ITeprcrmEil, 535

BremampaaHe TpHIOCOHTOER. BOZHHEKHOBCHEHES
aEeposyDEmM OpecMearonrooes. Fleaesmopersie
KaMeHHOYTOIBHEIX ISCOR

KameHHOVIOIEHEBIR,
75—65

PECT_I;BCT SEMHOEBOIHEBIX IToaexenme OeEpPEBIX

NPEeCMEIEAFOIIFNCA. _LAPAKTEPHO pPazHoODpaIHe
HACCKOMEBIN
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