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1. MOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo Owuomormu st 10-11 kmacca 06a30BOTO  ypOBHSA
oOyueHusl COCTaBJieHa Ha OCHOBE TPeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI CPEAHETO OOIIEro 00pa30BaHUsA, MPEICTABICHHBIX B
dIroC COO, @OIl COO, denepanpHoit paboueid HporpaMMbl BOCHUTAHHS U
OPUEHTHPOBaHA HAa pEAJM3aLUI0 B LEHTpE 00pa30BaHUs €CTECTBEHHOHAYYHOU U
TEeXHOJIOTUYecKor HampaiieHHocTell «Touka poctay, cozmanHoro Ha 6aze MKOY
COHI Ne 5 r. Maiickoro ¢ 1eJibl0 pa3BUTHS Y OOYYAIOIINXCS €CTECTBEHHOHAYYHOM,
MaTeMaTU4YeCcKoM, HHPOPMALIMOHHON TPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U
KPEATUBHOIO MBIILICHHS, COBEPIICHCTBOBAHUS HABBIKOB E€CTECTBEHHOHAYYHOW H
TEXHOJIOTUYECKOW HAMpaBIICHHOCTH, a TaKXKe JJis MPaKTUUYEeCKOW OTpaboTKH
y4eOHOro Marepuana no yueoHomy npeamery «buomorusy».

B nporpaMmme 1o OHOJIOTMHM OIPEAENSAIOTCS OCHOBHBIE UEIU U3YUYEHUS
OMOJIOTMM Ha YPOBHE CpeAaHero oOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YIbTaThl
OCBOEHHMSI TPOrpaMMbl MO OHUOJIOTUU: JTUYHOCTHBIE, METANIPEIMETHbIE, IPEAMETHBIE.
[IpeameTHbIE MJIAHUPYEMbIE PE3YNbTAThl JaHbl JJIs KaXIOro TIo0Ja H3yYEHHUS
OHOJIOTUU.

Lenp wm3yuenus yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIUMHCS  3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHAIBHOM
OpraHu3alliy >KUBBIX CUCTEM PAa3HOTO paHra ¥ MpHUOOpETEHUE YMEHUH HCIIOIb30BaATh
9TU 3HAHUS JJIi TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB >KUBOU MPUPOJBI U
PEIICHUS Pa3IMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTtukeHue 1end u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a3oBoM
YpOBHE 00ECIIeUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYy4YalOIMMUCS CUCTEMbl 3HAHUA O OMOJOTMYECKHUX TEOPHsX,
YUYECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIOTe3aX, MpaBujaxX, CIy>KaluX OCHOBOM
Uit (OpMUPOBaHUS TPEACTABICHUM O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O
METO/IaX HAy4YHOTO MO3HaHWUS, CTPOEHHH, MHOTOOOpa3MM U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpPraHM3allMU, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

(dopMHpoBaHHE y OOYYalOIIMUXCS [1O3HABATENbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEM B TMpoOIlecCe aHaiu3a JaHHbIX O MYTAX pa3BUTHUS B
OMONIOTMY HAyYHBIX B3TJS0B, WACH M TOAXOJOB K HU3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYarommxcs OOmed KyJabTypbl, (YyHKIIMOHAJIHLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH M OIICHUBAThH SIBICHHS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUU U OIbITA, OJYYEHHBIX NMPU U3YyUYECHHUH
OMOJIOTHH;

dopMupoBaHue Yy OOYyYaloOIIMUXCS YMEHUH WIUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B NPAKTUYECKOM JIEATEIbHOCTH YEJOBEKa, pPAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;



BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTU IO3HAHUS YEJIOBEKOM >KHBOM
PUPOBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUSI K HEU, COOIOJECHUS ITHUYCCKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWK IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 11 (POPMUPOBAHUST HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOW KXU3HU JIA
OIICHKH TOCTIEACTBUN CBOCH JEATEIHHOCTH MO OTHOIIECHUIO K OKPYXKAIOIICH cperne,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJICHHE Mep MNPOPUIAKTHKA
3a00J1eBaHUM.

O6mee uncio yacoB juis uzydeHus ouonoruu —170 gacos: B 10 «A» kiacce —
344 (1 gac B Hexemo), 10 «by» kiacce- 68 yacos (2 yaca B Hezenmo), B 11 «A» kiacce
— 34 ygaca (1 gac B Heneno), B 11 «b» kiacce — 68 yacoB (2 yaca B HEJIEIO).

2. COAEPKAHME OBYUYEHUSA

10 KUIIACC

Tema 1. buosiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMHU

U JPYTUMHU €CTECTBEHHBIMH HaykKaMu, (uiiocoduei, 3TUKOH, SCTETUKOU H
npaBoM. Posib Ouosioruu B (OpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MUpA.
Cucrema OMONOTHYECKUX HAayK. MeTo/bl MO3HAHUS KMBOW MpUPOIbl (HAOII0IeHHE,
DKCIIEPUMEHT,  ONHUCAHHME, U3MEpEHHe,  Kilaccudukauus,  MOJAEIUPOBAHUE,
CTaTUCTHYECKasi 00pabOoTKa JaHHBIX).

Jlabopamophvie u npaxmuyeckue pabomui:

llpakmuuecxkas paboma Ne 1. «Vcnonb30BaHWE pa3IUYHBIX METOJOB MpHU
U3Y4YEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMS

JXKuBble cucteMbl (OMOCUCTEMBI) KaK IPeAMET u3ydeHus ouonoruu. Otaudue

KUBBIX CHCTEM OT HEOpraHuuyeckou mnpupojsl. CBoiicTBa OMOCHUCTEM U HUX
pazHooOpasue. YpOBHM OpraHu3alud OHOCHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIH,
TKaHEBBIH, OpPTraHU3MEHHBIN, MOIYJIALIUOHHO-BUOBOM, DKOCUCTEMHBIN
(ObuoreorieHOTHYECKUH ), OOCHEPHBIA.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KJIETKH

XUMHAYECKHM COCTaB KJIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MmuHepanbHble BemiecTBa. DyHKIMU BOJBI U MUHEPATIbHBIX
Bemects B kierke. llomnepikanne ocmotuueckoro OanaHca. benku. CoctaB u
CTpoeHue OenKkoB. AMHHOKHUCIOTHI — MOHOMepbl OenkoB. He3zameHumble u
3aMEHHUMbIC aMUHOKHCJIOTBHI. AMHWHOKUCIOTHBIH COCTaB. YPOBHU CTPYKTYPHI
OCIKOBOM MOJIEKYJIbl  (MEpBUYHAs, BTOpPUYHAs, TPETUYHAsI U YETBEPTUYHAS
CTpyKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue QyHKIUU OEJKOB.
depmeHTHl — Ononorndeckue katanmuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIHN IIEHTP,
cyoctpatHas crnenuduanocts. Kodpepmentsl. Buramunbl. Otnuuust pepMeHTOB OT
HEOPraHUYECKUX KaTalu3aToOpOB. YTJIEBOJbL: MOHOCaxapuibl (TJII0K03a, pubo3a u
ne30Kcupr003a), aucaxapubl (caxaposa, JIAKT03a) W TOJMCaxapuabl (Kpaxmad,

TJIMKOTEH,  [eJUTI003a).  buosormdeckue  QyHKOWM — yriaeBoAoB.  Jlumwmer:
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Tpuruiepuabl, dhochomunuabl, crepouasl. ['mapoduibHO-THAPODHOOHBIE CBOMCTBA.
buonornueckue ¢ynkiuu munuaos. CpaBHEHUE YTIEBOIOB, OCIKOB M JIMMUAOB KaK
uctoyHukoB JHeprun. Hyxnemnossle kucnorsl: JJHK wm PHK. Hyxneorumsr —
MOHOMEpPHl HYKJIEHMHOBBIX KHCIOT. Ctpoenume u ¢ynkuuu JIHK. Crpoenue wu
¢ynkun PHK. Bunsr PHK. AT®: ctpoenue u ¢ynkuuu. L{utomorus — Hayka o
kieTke. Kimerounas teopus — nmpumep B3auMOACHCTBHSA Uael U (HaKTOB B HAYYHOM
IO3HaHUU. MeTonpl M3ydeHHsl KIeTKM. KieTka Kak [enoCTHas jKuBas CHCTEMA.
OOmue mpu3HAKU KJIETOK: 3aMKHYTas HapyxHass memOpana, mojekyinsl JJHK kax
reHeTHYECKUH anmnapar, CucTeMa cuHTe3a Oenka. Tumbl KIeTOK: dyKapuoTHiecKas u
npokapuotuyeckas. OCOOEHHOCTH CTPOCHUS MTPOKAPUOTUYECKOM KiieTku. Kitetounas
cteHka Oaktepui. CTpoeHHE dyKapuoTHUecKol KieTku. OCHOBHBIE OTJIMYUS
PacCTUTENBHOM, )KUBOTHOW M IpUOHON KiIeTKH. [I0BEpXHOCTHBIE CTPYKTYpbI KJIETOK —
KJIETOYHAsl CTE€HKa, INIMKOKaJNuKc, uX ¢(yHkuuu. Ilnasmaruueckas memOpaHna, €€
cBoiicTBa U (pyHkuuu. [{urornasma u e€ opranonpl. OgHOMEMOpPAHHBIE OPTraHOUAbI
xietkn: JIIC, anmapar I'onpmxu, mu3ocoMsl. [10yaBTOHOMHBIE OPTAHOUIBI KIETKH:
MUTOXOHAPHUH, TIACTUAbL. IIpOMCXOKIeHHME MHUTOXOHAPUM M IUIACTUA. Buael
mactus. HememOpaHHble OpraHoubl KIETKU: PUOOCOMBI, KIJIETOUHBIA IEHTP,
LEHTPUOJIM, PECHUYKH, )KTYTUKU. DYHKINA OPTraHOUIOB KIETKH. Bximrouenus. Anpo
— peryJsTopHbIN LeHTp kieTku. CTpoeHue snpa: sjaepHas 000J04Ka, Kapuormiazma,
XPOMAaTHH, AAPBIIKO. XpOMOCOMBI. TpaHCHOPT BEMIECTB B KIIETKE.

Jlabopamophwie u npakmuyeckue pabomol:

JlaGoparopuass pab6ora Ne 1. «M3ydeHue KaTaIUTHYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTajaasbl)».

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpOEHHS KJIETOK paCTEHUH,
XKUBOTHBIX U OakTepuil MOJ MHKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OIMCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTh KJICTKHU

OOMeH BemiecTB, WKW MeTa00IM3M. AcCCUMWIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIAIMSA (SHEPreTUYecKuii oOMeH) — JBE CTOPOHBI €IMHOrO Ipoilecca
Merabonn3ma. Poilb 3aKOHOB COXpaHEHMs] BEUIECTB WM DJHEPIrUM B IOHHWMAaHHUU
Merabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA M rerepoTpodHbIil. Poib
(dbepMeHTOB B OOMEHE BEIECTB U IMPEBPAUICHUU SHEPIHHM B KieTke. DOTOCHUHTE3.
CseroBas u TeMHOBas (a3bl poTocunresa. Peakuuu dotocunresa. IHPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (OTOCHMHTE3a UIs KM3HM Ha 3emuie. BnusiHue ycrnoBuit
cpenbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIILIEHUS €r0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuil. XeMOCHHTE3. XEMOCHHTE3Upytonue OakTepuu. 3HaUYeHWE XEMOCHHTE3a
JUIS JKU3HM Ha 3emuie. DHepreTudeckuii oOMeH B kieTke. PaciiernuieHue BelecTs,
BBIJICJICHNE M AKKyMYJUPOBAaHUE OHHEPrUM B KIETKE. OTalbl 3HEPIETHUYECKOIrO
oomena. ['muxomus. bpoxkenue u ero Buabl. KHCIOpOTHOE OKHCICHHE, WU
KJIeTouHoe apixanue. OxkucnurensHoe QocdopunupoBanue. IPPEeKTUBHOCTD
DPHEpPreTUYeckoro oobmeHa. Peaknuu  MaTpuyHOTO  cUHTe3a. | eHeTHyeckas
unpopmamuss u JHK. Peanuzauust reHernuyeckoid uH(OpManum B  KIETKE.
['enetnueckuii koa W ero cBoicTBa. TpaHckpunuus — maTpuuHbli cuHTe3 PHK.
Tpancnsuus — OuocunTe3 Oenka. Jtansl Tpancasauud. KonupoBanue aMUHOKHUCIIOT.
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Ponr pubGocom B OunocuHTeze Oenka. Hekmerounsie (OpMBI KU3HU — BHUPYCHI.
Ucrtopust otkpeitusi BupycoB (J[.M. HMBanoBckuit). OCOOECHHOCTH CTPOCHHS H
KU3HEHHOTO IHMKiIa BHpycoB. bakrepuodaru. bone3num pacteHuid, *KUBOTHBIX U
YeJioBeKa, BbI3bIBacMble BUpycamu. Bupyc mmmynoxeduumra uenoBeka (BUY) —
Bo3Oyautens CIIM/la. OOparHass TpaHCKpUIILMs, peBepra3a MW HUHTErpasa.
[Tpodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUA.

Tema 5. Pa3MHOXkeHHE 1 HHAUBUAYAJTbLHOE PA3BUTHE OPraHU3MOB

Krerounslii UK, WM >KU3HEHHBIA UK KieTku. WMHTepdaza u MUTO3.
[Ipouieccnl, mporekatoume B HHTepdaze. Pemnmukamuss — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH HA0Op — KapUOTHII.
JIMTUIOMTHBIN U TaruIouaHBIA XpOMOCOMHBIE HaOOphl. XpoMaTusl. Llutonornyeckue
OCHOBBI Pa3MHOKEHUSI U MHAUBUIYaIbHOTO Pa3BUTHUSI OPraHU3MOB. JleneHue KIeTKu
— muto3. Cragun murtosa. [Ipoueccsl, NpoUCXOASIIME HA Pa3HBIX CTAAUSAX MHUTO3a.
buonornyeckuii cmbica muTo3a. IIporpammupyemasi ru0enb KIETKH — aronTo3.
@opMbI pa3MHOXKEHHSI OpPraHM3MOB: Oecroioe U TMojioBoe. Buabl 0Gecnosioro
Pa3MHOXKEHUS: JEJIEHUWE HaJABOE, INOYKOBAHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHUEe, BEreTaTUBHOE pa3MHOXEHUE. VCKyCcCTBEHHOE KIOHHPOBAHUE
OpPraHMW3MOB, €ro 3HadyeHHe A cenekuuu. [looBoe pa3MHOKEHHUE, €r0 OTIAUYUSA OT
oecniosioro. Meios. Cranuu meiosa. [Ipoiieccel, mpoucxoasiue Ha cTagusx Meio3sa.
[ToBenenne xpomocom B merose. Kpoccuarosep. brosiornueckuii CMBICT U 3HAYCHUE
Mero3a. ['amerorenes — mpolecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKM U sudHUKH. OOpa3oBaHuWE U Pa3BUTHE TOJOBBIX
KJIETOK — rameT (CIepMaro30omuj, SHLEKJIeTKa) — CIepMaToreHe3 U OOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SIMIEKIETOK U crepMaTo3oujoB. OIIoA0TBOPEHUE.
[TapTenorenes. UnnuBuayanpsHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE

(omOpuorenes3). Ortamnbl SMOPHOHAIBHOTO  PAa3BUTHUA Y  TMO3BOHOYHBIX
YKUBOTHBIX: ApOOJIEHHE, TacTpyJisius, opranorenes. [loctaMmOproHanbsHOE pa3BUTHE.
Tunel MOCTAMOPUOHATIBHOTO PA3BUTHUSA: MPSAMOE, HeNpsMoe (MMUMHOYHOE). BnusHue
Cpelbl Ha pPa3BUTHE OPraHW3MOB, (HaKTOPbBI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
ypoacTtBa. Poct u pazButue pacteHuidl. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTaIUU PA3BUTHSI.

Jlabopamophvie u npakmuueckue pabomul:

JlaGoparopHass pabora Ne 3. «HabGmromeHwe MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax».

Jlabopatopuass pabora No 4. «l3ydeHue cCTpOeHHUS TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3anaun renetuku. Micropust pa3Butus reHeTUKU. Posib uTomorun n
YMOPHOJIOTUN B CTAHOBJICHWU TEHETUKHU. BKiaa poccuiickux u 3apyOeKHBIX yUEHBIX
B pa3BUTHE TCHETUKU. MeTO bl TeHETUKHU (THOPUIOJIOTMYECKUM, IIUTOICHETUYECKUH,
MOJIEKYJIIpHO-TeHeTnYeckuii). OCHOBHBIE T€HETHYECKHME NOHATHUS. | eHeTmyeckas
CUMBOJIVKA, UCIIOJIb3YEMAas B CXEMAX CKPEIIMBAHUN. 3AKOHOMEPHOCTH HACIEAOBAHUS
NPU3HAKOB, ycTaHOBIeHHbIe ['. Mennenem. MoHorubpuaHoe ckpeluBaHue. 3aKoH
eMHO-00pa3usi TMOpHUIOB MepBOro mnokojieHud. [IpaBuio nomuHUpoBaHMs. 3aKOH
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pacuienyieHus npu3HakoB. ['unore3a uyuctorhl rameT. [loslHOE W HEMOJIHOE
TOMUHUpPOBaHKE. JIUTHOpUIHOE CKpenuBaHrue. 3aKOH HE3aBUCUMOTO HACJICTOBAHMUS
MIPU3HAKOB. [{uToreneTnueckue OCHOBBI TUTHOPUIHOTO CKpEIIMBAHUSL.
AHanuzupyloiee ckpeniuBanue. Vcrnonb3oBaHue aHaNM3UPYIOMIETO CKPENIMBAHUS
JUTsL oTIpefieNieHrsl TeHoTumna ocoou. CIeTuIeHHOe HacieaoBaHue nmpu3HakoB. Pabora
T. MopraHa no CUEIICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cuerieHus reHoB B
pe3yibTaTe  KPOCCHUHTOBEpA. XpoOMOCOMHasi ~ TEOpUsT  HACJIEACTBEHHOCTH.
['enetnyeckue kapThl. ['eHeTMKa 107a. XPOMOCOMHOE OMNPEACIICHHUE MoOoJIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOTaMeTHBIE U F€TePOraMEeTHBIE OPTaHU3MBI.
HacnenoBanne NpU3HAKOB, CIEIUIEHHBIX C TMOJOM. M3MeHuuBOCTh. Bujsl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAas W  HacieAcTBeHHas. Poib  cpenbl B
HEHACJICICTBEHHOMN W3MEHUYHUBOCTH. XapaKTepUCTUKA MOAU(UKAITMOHHON
M3MEHUYMBOCTH. BapualMOHHBIN psaa W BapualMoHHas KpuBas. Hopma peakiuu
npus3Haka. KonuyecTBEHHbIE M KAYECTBEHHBIC TNMPHU3HAKA M WX HOPMA PEAKIIUU.
CBoiicTBa MOAU(UKAITUOHHON U3MEHUYHUBOCTH. HacnencrBennas, U
TCHOTUITMYCSCKAsI, N3MECHUYNBOCTh. KoMOMHATHBHAS N3MEHYNBOCTE. Mei03 1 MOJIOBOM
MPOIIECC — OCHOBAa KOMOMHATUBHOW M3MEHUYMBOCTU. MyTallMOHHAas WU3MEHUYUBOCTD.
Knaccuduxkanus MyTanuii: TeHHbIE, XpOMOCOMHbBIEC, TeHOMHBIE. YacToTa U MPUUYUHBI
MyTanuii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJI0B B HACJIECTBEHHOM
m3MeHunBoctn H.M. BaBumiioBa. BHesiiepHass HAcIeICTBEHHOCTh U M3MEHUYHMBOCTb.
I'enetruka yvenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKA:
reHeaJJOrMYeCKU, OJIM3HEIOBBIN, LIUTOTCHETUYECKUM, OMOXUMUYECKHH,
MOJICKYJISIPHO-TEHETUUECKU . CoBpeMeHHOE OIpEICIICHUE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TC€HOTUIHUPOBAHHE, B TOM YHCJE C TMOMOIIBIO
[111P-ananu3a. HacnencrBenHble 3a001eBaHUs YeIOBEKA: TeHHBIC 00JIC3HH, O0JIC3HH
C HACJICJICTBEHHOU MPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE 0oJIe3HM.
Comatnueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3za *KU3HH, NUATHOCTUKHU, MTPOPUIAKTUKUA U JICYCHUS T€HETUYECKUX
oosie3Hel. MenuKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIAUIIUMHCKOM
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeToBeKa.

JlabopamopHhvie u npakmuyeckue pabomawi:

Jlaboparopuass pabotra No 5. «M3ydeHuwe pe3ysibTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKpEUIMBaHUs y AP030(P bl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

JlabopatopHnast pabora Ne 6. «3ydenune moauduKkaimoOHHON H3MEHUYHUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

Jlabopatopnasi padota Ne 7. «AHanu3 MyTanuil y Apo30GuiIbl HA TOTOBBIX
MHKpOIpenapaTax».

[IpakTnyeckass pabdora Ne 2. «CocTaBiaeHHE W aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexuiust opranu3mon. OCHOBBI OMOTEXHOJIOTUU

Cenekiusg Kak Hayka W Tpouecc. 3apoXkICHHUE CEICKIMA U JIOMECTUKAIIMS.
VYyenue H.M. BaBuiioBa 0 11eHTpax NPOUCXOKACHUS U MHOTOOOpa3usi KyJbTYpPHBIX
pacteHuil. L{eHTpbl NPOUCXOXKACHU AOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.
CoBpeMeHHBIE METO/Abl CeNeKIMU. MaccoBbli W WHIUBUAYAIbHBIM OTOOpPHI B
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CEJICKLIMU pACTeHM M KUBOTHBIX. OneHka »skcrepbepa. biam3kopoacTBeHHOE
CKpelmBaHue — UWHOpuauHr. Ywucras nuHUSA. CKpEelmMBaHUE YHCTHIX JIMHHM.
['eteposuc, wnu rubpuanas cuna. HepoAacTBeHHOE CKpellMBaHUE — ayTOPHJIMHT.
OtpanénHas rudpuanzanus U e€ ycrnexu. MIcKycCTBEeHHbII MyTareHe3 U MOJdy4YeHUe
IOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKUMN PACTEHHM, )KUBOTHBIX U MHUKPOOPTaHU3MOB.
broTexHoOrus Kak OTpacib MPOU3BOACTBA. ['€eHHass MHXKEHEepHsl. DTalbl CO3IaHUS
pexomOunantHoii JIHK wu Tpancrennbix opranuzMoB. Kiierounas HWHKEHEpHs.
Kierounsle KynbTypbsl. MUKpOKIOHAIIBHOE Pa3MHOXKEHUE pacTeHnid. KiioHupoBanue
BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H
strueckue npodsieMbl. 'MO — reneTnuecky MOAUPHUIIMPOBAHHBIE OPTraHU3MBI.

11 KUIIACC

Tema 1. IBosIrOIMOHHAST OHOJIOTHS.

[Ipenmocbuikn BO3HMKHOBEHUS HBOJIOLNMOHHOW TEOPHHM. OBOJIOLHMOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiusHHE 3BOIOLMOHHOW TEOPUHM HA Pa3BUTHE
OHOJIOTUU U APYTHX HaYK.

CBuzerenbcTBa 3BOJIOUMU. [lajmeoHTONOrMYecKkue: MOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHJIOB B MaJCOHTOJOTMYECKOM JIETONUCH, NEpPeXOAHble (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pas3ivuusi 3MOpPHUOHOB pa3HbIX BHUOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIEC, aHAJOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OpomonuonHas teopus Y. [apBuna. IIpenmnocbuiki BO3HUKHOBEHUS
TapBUHU3MA. J[BWKyIIME CHJIBI DBOJIONMUU BUIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MpPU OrPAHUYEHHOCTH PECYpCOB, HEOINpeAenEHHAasT W3MEHUYHBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cuntetnueckas Teopus d3Boonun (CTI) U € 0OCHOBHBIE MOJIOKECHMUS.

MukposBomonus. [lonmynsiuus kak eAMHUIA BUA U SBOJIOLIHMH.

JBrxymye cuibl ((hakTopbl) 3BOJIOUMM BUAOB B Mpupoje. MyTallMOHHBIN
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsiinoHHbIE BOJIHBI U Apei(d TeHOoB.
N3omamusa u Murpauus.

EcrectBennbiit orbop — HampaBisitomuid (pakTtop dBomrOIUUA.  DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OPraHM3MOB Kak pe3yibTar »Bojtouud. llpumeps
MIPUCTIOCOOJICHHI y OpraHu3MOB. ApoMoph03bl U HAUOATATI TAIIH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Makposposorusa.  Dopmbl  dBoMONMH:  (QUIIeTUYECKAas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxaeHne OT HecneuualIu3upoBaHHBIX mpeakoB. IIporpeccupyromias
crienuaIn3alvs. ATanTUBHAS paAALIUSL.

Jlabopamophvie u npakmuueckue pabomol:
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Jlabopatopnasi pabora Ne 1. «CpaBHeHHE BHAOB 1O MOP(]OIOTHYECKOMY
KPUTEPUIO».

JlaGoparopnas padbota Ne 2. «Onucanue npucnocoOJEHHOCTA OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHbIE€ TPEACTABICHHUS O 3apOXACHUM >KW3HH. HayuHble TIumorTesbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: aOHOreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIONMUSL. AOUOTCHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
OKCIEpUMEHTAIIBHOE TMOATBEPKIACHUE XUMUYECKON 3BOIOIMU. HayanbHble 3Tambl
ouosormdeckor sBosoruu. I'unoreza PHK-mupa. ®@opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHME IMPOTOKJIETKH. [lepBble KIETKM M HX 3BOJIOLHS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emie mo spaMm u nepuojaM. Karapxeil. Apxelckas u
npotepo3oiickas dpbl. [lanmeo3olickas dspa U €€ MEpUOJbl: KEMOPHUICKU,
OpPZIOBUKCKHH, CUITyPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30¥cKas apa U €€ NEPUOIBI: TPHACOBBIM, IOPCKUM, METTOBOM.

KaliHo3olickas »3pa u €€ TMepuojabl: MaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KiIuMaTa U TeoJIOTMYEeCKUX mpoiueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMop}o3bl y pacTeHuil u
KUBOTHBIX. [l0osiBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpPAa KakK OTpa)xxeHHe 3BoOJOUUU. (OCHOBHBIC
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMA YEJIOBEKA. AHTPOIOJIOrUs KaKk Hayka. Pa3Butue mpeacTaBlIe€HUN O
IIPOUCXOXKJIEHUN 4YeloBeKka. Meroabl u3yuyeHus aHrponoreHe3a. CXOAcTBa U
pa3lInuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBrxymue cuibl (hakTopsl) aHTpornorene3a. HacnencrseHHass ©'3MEHUYMBOCTh
U eCTeCTBEHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUN TpyAa,
MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUM W BETBH SBOJIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YUeloBek
yMenbii, Yenosek npsamoxoaamui, YenoBek HeaHIepTanbCKuid, YenoBek pa3yMHBIN.
Haxonku uckonaemMbIX OCTaTKOB, BPEMSI CYILIECTBOBaHUS, 00JIacCTh pacpOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue  packl. OCHOBHbIE  OOJBINME  pachl:  €BPOICOUIHAS
(eBpaswmiickasi), HErpo-aBCTpalouAHasl (3KBATOPUAIbHAS), MOHI'OJIOW IHAS (A3UATCKO-
amepuKaHckas). YepTsl MpUCIIOCOOIEHHOCTH MPEACTABUTENICH UYEIOBEUYECKUX pac K
YCJOBUSM cylllecTBoBaHUs. EMUHCTBO uenoBeueckux pac. Kputuka pacuzma.

Jlabopamopnvie u npakmuyeckue pabomai:

[Tpaktuueckas padota Ne 1. «/M3ydeHne MCKOMAeMBIX OCTATKOB PACTCHHM U
YKUBOTHBIX B KOJIICKIIUSIX).

Tema 3. OpranusMbl 4 OKpy:KaIas cpeaa.

DKoJOorus Kak Hayka. 3alaud M paszielibl SKOJOTHH. MeToabl SKOIOTHYECKUX
MCCIIEAOBAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.
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Cpenpl oOWTaHMsSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAs, MOYBEHHAs,
BHYTpUOpPraHU3MEHHAs.

Okonoruueckne (Qaxtopel. Knaccudukanus HSKOIOrMYECKUX — (HaKTOPOB:
abuoTuueckne, OHOTHYECKME U aHTpoNoreHHble. JlelcTBHE SKOJOTHYECKHUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abunotndeckue (HakTOphl: CBET, TeMIepaTypa, BIKHOCTb. DOTOMEPUOIU3M.
[IpucniocoOnenust ~ OpraHu3MOB K JIGHCTBUIO  aOMOTHYECKHUX  (PAKTOPOB.
buonornyeckue puTMsI.

buotnueckue gakropsl. Busibl OMOTHYECKUX B3aMMOJICUCTBHI: KOHKYPEHIIUS,
XUIIIHUYECTBO, CUMOMO3 u ero ¢opwmbl. [lapazutuszm, koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIM3M, HEHUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aUMOJCHCTBHM JJIsl CYLIECTBOBAHMUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepucTUku momynsiuud. OCHOBHBIE — TOKa3aTelu
MOMYJISIIIAA:  YUCIIEHHOCTb, TUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. JJnHaMuka YiCIEHHOCTH TOMYJISINN U €€ PeryJsiusl.

Jlabopamophvie u npakmuueckue pabomol:

JlaGoparopHnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYJIAUMN Pa3HBIX BUAOB
PaCTEHUID.

Tema 4. CooOmecTBa 1 IKOJI0rHYECKHE CHCTEMBI.

Coo0mrectBo opranu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaS,
IPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-nomunantel. CBsizu B
OHOIIEHO3E.

Dxosiornyeckue cuctembl (dkocuctemsbl). [loHsTHE 00 »dKOcHCTEME W
ouoreorieHoze. DYHKIIMOHAJIbHBIE KOMIIOHEHTHI  JKOCHUCTEMBI:  MPOAYIEHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEmIECTB M MOTOK DHEPTHMH B HKOCHUCTEME.
Tpoduueckue (nuieBble) ypoBHU 3KocucTeMbl. [Tumessie nenu u ceth. OCHOBHBIE
MoKa3aTenn »HKOCHCTEMBbI: Ouomacca, MPOAYKUHUA. OKOJIOTMYECKHE MHPaAMUIbL:
NPOAYKIMHM, YHCIEHHOCTH, Onomacchl. CBOWMCTBAa HSKOCUCTEM: YCTOWYHBOCTb,
camoperyJsiuus, pazsutue. CyKieccus.

[IpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEeK. DKOCHCTEMa XBOMHOIO
WA LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMEI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak Qaktop ycroHunBocTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. WM. Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocdeprl. Kupoe BemectBO U ero ¢yHknuu. OcoOeHHOcTH Ouocdepsl Kak
ro0aJbHOM dKOocucTeMbl. J[MHamMuueckoe paBHOBecHe M oOpaTHas CBS3b B
ouocdepe.
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KpyroBopoThl BemiecTB U OMOT€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB (yTiaepoaa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHHS B Onocdepe.
['11o6GanbHbIE HKOIOTUYECKUE TTPOOIIEMBI.

CocyuiectBoBaHuEe NMpUpOAbI U yenoBeuecTBa. CoxpaHeHrne OMOpa3zHOOOpa3us
KaKk OCHOBa YycToH4mBOCTH Ouocheprl. OCHOBa pAIMOHATILHOTO YTPABICHUS
MPUPOAHBIMA PECYpCaMH U WX HUCIOJIb3oBaHUE. JloCTHMKEHUs OWMOJIOTHMH U OXpaHa
TIPUPOIBI.

3. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI

JIMHHOCTHBIE PE3VJIbTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa « buoIOTHs TOJKHbI
OTpakaTb TOTOBHOCTb M  CIOCOOHOCTh OOYyYaloOLIMXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM [IEHHOCTSM pPOCCHUKCKOTO OOIECTBA, PACIIUPEHHE KUZHEHHOIO
ONBITA W OIbBITA JEATEIBHOCTH B IPOLECCE PeaJu3alid OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa)xnaHCKOro BOCHHUTAHUA: CHOPMUPOBAHHOCTH I'PAXkKIAHCKOM IMO3ULIUU
00y4arolerocsi Kak akTMBHOIO M OTBETCTBEHHOIO 4YJIEHA POCCUHCKOIO OOIECTBa;
OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX TNpaB M OO0s3aHHOCTEH, yBa)XCHHE 3aKOHA U
IIPABOIIOPAKA; TOTOBHOCTb K COBMECTHON TBOPYECKOM IEATEIBHOCTH IPU CO31aHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEeOHBIX W IO3HABATEJbHBIX 3a]1a4, BBIMNOJIHEHUU
OMOJIOTMUYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTH OIpPENEsTh COOCTBEHHYIO MO3ULIUIO
N0 OTHOUIEHUIO K SIBJICHUSM COBPEMEHHOW JKM3HU U OOBSICHATH €€; yMEHHE
YUHUTBIBATh B CBOMX JEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHCTBHUS
JOJEH C Ppa3HbIMU YOEXKIACHHUSIMH, KYyJIbTYPHbIMH LIEHHOCTSMHU U COLMATbHBIM
ITOJIO’KEHUEM; TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHUS
y4eOHbIX, TMO3HABATEJbHBIX W  MCCJENOBATEIbCKUX  3aJa4, YBaXXUTEIBHOTO
OTHOUIEHUS! K MHEHHMIO ONIOHEHTOB NpPU OOCYXJAEHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJAEPKAHUS; TOTOBHOCTh K TyMaHUTAapHOW U BOJOHTEPCKOU
NEATEIIbHOCTH;

2) TNaTPUOTHMYECKOrO  BOCHHUTAaHUSA:  CHOPMUPOBAHHOCTH  POCCHMCKON
I'PAKIAHCKON WACHTUYHOCTH, YBa)KEHUS K CBOEMY HAapoAy, YyBCTBO T'OPAOCTH 3a
CBOM KpaH, CBOKO PoauHy, CBOM S3BIK M KyJIbTypy, INPOLUIOE M HACTOAILIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoxa Poccuuy; IIEHHOCTHOE OTHOLIEHWE K IPUPOIHOMY
HACICAUI0O M IaMsITHUKAaM IPUPOIBI, NOCTHXKEHUAM Poccunm B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTUSIX, TPYAE; CIIOCOOHOCTh OLIEHUBATh BKJIaJ POCCUMCKUX YUEHBIX B
CTAaHOBJICHHE U Pa3BUTHE OMOJOTMH, TOHMMAaHUS 3HAYEHUs OMOJIOTMH B MO3HAHUU
3aKOHOB MPHUPOABI, B KU3HM YEJIIOBEKA W COBPEMEHHOIO OOUIECTBA; HCHHAs
yOex)AEHHOCTh, TOTOBHOCTb K CIIY’KEHMIO U 3auure OTedecTBa, OTBETCTBEHHOCTD 32
€ro cyan0y;
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3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHHUSA: OCO3HAHUE IyXOBHBIX IEHHOCTEM
POCCHIICKOTO Hapona; ChOPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, 3THYECKOTO
MOBEJICHMUS]; CIIOCOOHOCTH OLICHUBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U [ICHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYAyIIEro; OTBETCTBEHHOE OTHOIICHUE K CBOUM
POAMTENSIM, CO3JJaHUI0 CEMbUM HA OCHOBE OCO3HAHHOTO MPUHSTHUSA ILIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU € TpaauUUsAMHU HapoaoB Poccuu;

4) 3CTETUYECKOr0 BOCIMUTAHUS: ICTETMUECKOE OTHOIICHHE K MUPY, BKIHOYas
ACTETUKY ObITa, HAy4YHOTO M TEXHUYECKOr0 TBOPUYECTBa, CIOpTa, TpyAa,
OOIIECTBEHHBIX OTHOIIECHUW; TMOHMMAHUE AMOIIMOHAILHOTO BO3JEHUCTBUS >KHUBOU
npupoAsl U €€ IEHHOCTH; TOTOBHOCTh K CAaMOBBIPAXEHUIO B pa3HBIX BHUAAX
HCKYCCTBa, CTPEMJICHUE MPOSBIIATH Ka4€CTBA TBOPUECKOM JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHug, (GOPMUPOBAHUS KYJIBTYpPhl 370pOBbS H
AMOIIMOHAJILHOTO  OJIaromoJiyyusi: TOHUMaHME U peajau3aius 370pOBOr0 U
O0e3omacHoro oOpasza >KHU3HU (340POBOE MHUTaHUE, COOJIOJICHHE TUTMEHUYECKHUX
NpaBWJ U HOPM, COAJIAHCUPOBAHHBIM PEXUM 3aHATUM W OTABIXA, peEryJispHas
dbuznyeckass aKTUBHOCTh), OEpPEXKHOTO, OTBETCTBEHHOTO M  KOMIIETEHTHOIO
OTHOILICHUS] K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37I0pPOBbIO; TOHUMAHKE
IIEHHOCTHU MPaBUJI WUHIAUBUIYAJTHLHOIO U KOJUIEKTUBHOTO O€30MaCHOIrO MOBEACHUS B
CUTYyalUsAX, YIPOXKAIOIMIUX 30POBBI0 M KU3HU JIOJIEH; OCO3HAHME TOCJEACTBUN U
HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUSI aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TpyJOBOrO0 BOCIWTAaHUS: TOTOBHOCTh K TpPYHdy, OCO3HaHUE IIEHHOCTHU
MacTepCTBa, TPYAOIIO0NE; TOTOBHOCTh K aKTUBHOM JEATEILHOCTH TEXHOJIOTUYECKON
U COIMAIBHOW HAMPaBICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U
CaMOCTOATENILHO BBIMOJIHATh TaKylO JEATEIbHOCTh, MHTEPEC K pas3IudHbIM chepam
npoecCHOHANBHON  JIeATeNTbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oynymielt mnpodeccun U pealv30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TIUJIAHBL
TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAHMIO HA MPOTSKEHUU
BCEM KU3HU,

7) 2KOJIOTUYECKOTO BOCIIUTAHUS: SKOJOTHUECKH 11€JIECO00Pa3HOE OTHOIIEHUE K
MPUPOJIC KaK UCTOUHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS; IMOBBIILICHUE
YPOBHS DKOJOTUUECKON KYJIbTYphl: TPUOOPETEHHE ONbITA TUIAHUPOBAHUS MOCTYIKOB
U OIICHKM WX BO3MOXHBIX TIOCIEJICTBUM i1 OKPYXKAIOIIEH Cpebl; OCO3HAHUE
rJI00JIBHOTO ~ XapaKTepa »JKOJOTMYECKHX TNpoOJieM U TIyTed WX pelieHus;
CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMbIe MPU HM3YYCHUH OWOJIOTHU 3HAHUS W
YMEHHUS npu peleHun npo0em, CBSI3aHHBIX c pallOHaIbHBIM
IPUPOOTIOIH30BaHUEM (COOJIIOICHHE TIPABUII TIOBEICHUS B IPUPOJIC, HAPABIICHHBIX
Ha COXpaHEHHE PAaBHOBECUS B SKOCHUCTEMAaX, OXpaHy BUIOB, YKOCHUCTEM, Ouochepsl);
AKTUBHOE HEMPUSITUE NEUCTBUM, IPUHOCIIIMX BPE] OKPYKAIOIIEN PUPOIHON Cpee,
YMEHHME  TPOTHO3UPOBATh  HEOJArompUsITHBIE  HKOJOTUYECKUE  IMOCIEICTBUS
NpeANPUHUMAEMBIX JICHCTBUM W TpeAOTBpallaTh MX; HaJW4YUe Pa3BUTOTO
AKOJIOTUYECKOTO MBIIUICHUS, SKOJOTHMUYECKON KYJIbTYphI, OIBbITA JEATCIHbHOCTH
HKOJIOTHYECKON  HAMpaBJIECHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCS  HMH B
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[IO3HABATEJIbHOM, KOMMYHUKAaTMBHOM M COLMAJIBHOM IpPaKkTUKE, T'OTOBHOCTU K
YYACTHIO B IPAKTUYECKOH AESITEIBHOCTH IKOJIOTMYECKON HAPAaBIEHHOCTH;

8) 1EHHOCTM HAYYHOTO TIO3HAaHUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA HAyKH M OOLIECTBEHHON
IIPaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MeCTa B MOJHMKYJIbTYPHOM MHUPE; COBEPLIEHCTBOBAHUE SI3bIKOBOM M YHMTATEIbCKOU
KyJbTYpbl Kak CpeICTBa B3aUMOACHCTBUS MEXAY JIOABMU M IO3HAHHUS MHPA;
NOHMMaHUE CcreUU(UKN OMOJOTUN KaK HAayKH, OCO3HAHUS €€ POJIu B (POPMUPOBAHUU
PalMOHAJIBPHOIO HAyYHOI'O MBIIIJICHHS, CO3/IaHUU LEJIOCTHOIO NPECTaBIECHUS 00
OKpY>KaIoIlleM MHUpE KaK O €IMHCTBE MPHUPOAbI, YEOBEKAa U OOILECTBA, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIEHUH MpOoOJEM COXPAaHEHHUS MPUPOIHOIO
paBHOBecHs; YOEXKIEHHOCTh B 3HAYMMOCTH OWOJOTMM Ui  COBPEMEHHOM
IUBWIM3AIMM: OOECIIEYEHHs] HOBOTO YPOBHS pa3BUTHS MEAMLMHBI, CO3JaHHE
NEPCHEKTUBHBIX OWOTEXHOJOTUM, CIOCOOHBIX pelaTh pPeCcypcHble MNPOOIEeMbl
pa3BUTHs YEJIOBEUECTBA, MOMCKAa MyTEW BBIXOJA M3 IJI00AJBHBIX 3KOJIOTMYECKUX
npobiemM u oOecreueHus nepexoAa K YCTOMUMBOMY pa3BUTHUIO, PALMOHAIBLHOMY
UCITIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHUOJOTMYECKUX 3HAHWU B LENAX MOBBIIIEHUS
oOl1leil KYyJbTYphl, €CTECTBEHHO-HAayYHON TPaMOTHOCTHU, KaK COCTaBHOM 4YacTu
(YyHKIHMOHAJIBHOM TpaMOTHOCTH oOydarouuxcs, (OpMHUPYeMOl MpU H3YUYECHHH
OMONOrMM; TOHUMAHUE CYLIHOCTM METOJOB IIO3HAaHHUS, HCHOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHM HCIOJB30BaTh IOJydyaeMble 3HAHUS JJIs
aHalM3a M OOBSCHEHHUS SBJICHUN OKPYXKAIOUIET0 MHpa U MPOUCXOJAIIMX B HEM
U3MEHEHUH, yMEHUE JieJaTh 000CHOBaHHbIE 3aKIIIOUEHHS HA OCHOBE Hay4HbIX (DAaKTOB
U MMEIOIIMXCS JAHHBIX C IIEJIbIO MOJIyYEHHUsI JOCTOBEPHBIX BBIBOOB; CIIOCOOHOCTH
CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIsl pelIeHHs MpoOsieM B
peanbHbIX >KMU3HEHHBIX CUTYallMsX; OCO3HAHWE LEHHOCTH HAYYHOW JEeATEIbHOCTH,
TOTOBHOCTh OCYUIECTBIISITH TMPOEKTHYIO U  HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHIUBUIYaIbHO W B TIpYIe; TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY
00pa30BaHUIO U CaMOOOPa30BaHMIO, K AKTMBHOMY IOJIyYEHHIO HOBBIX 3HAaHUU IO
OHOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS y4eOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIE Il  (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYyUYarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHATHS, OTPaXKaOIINe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MuUpa U choenu@uKky MeTOJAOB TO3HAHWS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPIrus, SBJIECHHE, IPOILECC,
CUCTEMa, HAay4yHbId (HaKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCJeI0BaHNE, HAOMI0AEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYIruX), YHUBEpCAIbHbIC
y4yeOHbIe  jAeiicTBUS  (TTO3HABaTeIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
oOecrieynBaromme GopMUpOBaHUE (PYHKIIMOHATBHONH T'PaMOTHOCTH M COLMAIbHON
KOMIIETEHIIUM  OOYy4YalolIMXCsA, CIOCOOHOCTh  OOYyYalolIMXCS  UCIOJIb30BaTh
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OCBOCHHbBIE MEXJIHUCLUUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbBIC
y4eOHbIe ACHCTBHS B MO3HABATEILHON U COLMAIBHON MPAKTHKE.

llo3nasamenvrule ynusepcanvhvie yueonvie Oeticmausl

ba3oBble nOrHYecKue NEeUCTBU:

caMoCTOsITeNNbHO  (OpMYyJIHUpPOBaTh M aKTyallM3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanm3a, cMHTE3a, CpaBHEHMs, KiaccuduKaIuyu, 0000IIeH ), PaCKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIETSATh MX XapaKTepHble MPU3HAKH, yCTaHABIMBATh
CBSI3U C JIPYTUMHU MOHSTUSAMH );

OMpeNeNsaTh LeTu JeATeTbHOCTH, 3ajlaBas TapaMmMeTpbl U KPUTEPUH UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AESATEIbHOCTU C IOCTABJICHHBIMU LEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUA U1 OOBACHEHUS (AaKTOB U SBICHUMN
YKABOW MPUPOJIBI;

CTPOUTHh JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHBHBIC, II0
aHaJIOTWHN), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpUBaEMBbIX
SBIICHUSX, (DOPMYTMPOBATH BHIBOABI U 3aKIIOUCHHS,

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA JUISI MIPEICTABICHHS CYIIECTBEHHBIX
CBSI3€ W OTHONICHWH B U3y4YaeMbIX OHOJOTHYECKMX OOBEKTax, a Takke
IPOTUBOPEUYHI PAa3HOTO pOJA, BBIABICHHBIX B Pa3TUYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3palaThiBaTh IUIaH pElICHUs MpOoOJeMbl ¢ Y4ETOM aHalIM3a UMEIOLIUXCS
MaTepUaIbHBIX 1 HEMATEPHAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBHI B JESTEbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB IEJIIM, OIICHMBAThb PHUCKHU IOCIEICTBUN
JeSITEIbBHOCTH; KOOPAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX pPEAbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

ba3oBrie nccnenoBaTenbCKue NeHCTBUS:

BJIa/IETh HaBBIKAMH y4e€OHO-MCCIIEIOBATENIbCKON M MPOEKTHOM JEeSTEIbHOCTH,
HaBBIKAMM  pa3penieHus  npodiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUYECKHUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCTIONIb30BaTh PA3UYHBIE BHUIBI JEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEpIpeTaluy, NPeoOpa3OBaHUI0O W TMPUMEHEHHI0 B Yy4eOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YUEOHBIX M COI[MAIbHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIA THIT MBIIUICHUS], BJIAJIETh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3ajauni B 00pa3oBaTeIbHOMN
JESITEIbHOCTH U YKU3HEHHBIX CUTYaIHIX;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ pEelIeHUs, HaXOJAUTh apTyMEHTHI ISl JOKa3aTelhCTBA CBOUX
YTBEPXKIACHHM, 3a]aBaTh TapaMeTPhl M KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TMOJIyYEHHbIE B XOJ€ pEIICHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKUA OLIEHUBATh WX JOCTOBEPHOCTh, IMPOTHO3UPOBATh M3MEHEHUE B HOBBIX
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YCJIOBHSIX; JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OLIEHHUBATh MPUOOPETEHHBIN OIBIT;
OCYIIECTBIISTH [EJICHAIPABICHHBIN MOUCK MEPEeHOCca CPEJCTB U CIIOCOOOB IEHCTBUS B
poeCCHOHATIEHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TMO3HABATENIbHYIO U TMPAKTUUYECKYIO 00JacTu
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JAcTel; BBHIIBUTATH
HOBBIC HJICH, PEJjIaraTh OPUTHHAIBHBIC TTOAXObl U PEIICHUS, CTABUTH MPOOJIEMBI 1
3aJlayy, I0MyCKaIOIKEe aJbTePHATUBHBIE PEIICHUSI.

Paboma c unghopmayueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MHGPOpMALMK (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIONMYJSIPHOW  JHUTEpaType, OMOJOTUYECKUX  CIIOBapsX U
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B IHTepHeTe), aHamu3UpOBaTh
UH(OPMAIUIO PA3IMYHBIX BUIOB U (HOPM NPE/ICTABIICHUS, KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTH Ml HEIIPOTHBOPEUNBOCTB;

(bopMyIHpOBaTh 3aMpPOCHl W TPUMEHSITH PA3INIHBIC METOIBI MPU TOWCKE H
otbope Ouosornueckod wHGOpMaUK, HEOOXOJUMOW ISl BBIMOJHEHHUS YUEOHBIX
3a/a4y; MpUoOpeTaTh OMBIT MCIHOJB30BaHUS WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA, COBEPIIECHCTBOBATh KYJIbTYPY AKTHBHOTO HCITOJNB30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMAIBHYIO  (HOpPMY  TIPEACTABIICHUS
ouonornyeckor nHpopmanuu (Cxembl, rpa@uKu, TUArpPaMMbl, TAOJIHIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAauecTBE CpeACTBAa IMpu paboTe C
Oouonornyeckor  uwHGOpMAIME: TNPUMEHSATh XUMHUYECKHE, (QU3WYecKue U
MaTeMaTUYeCKhe 3HaKhU W CHUMBOJBI, (GopMmyJsbl, abOpeBUATypy, HOMEHKJIATYpY,
UCITIOJI30BATh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIIQJICTh ~ HABBIKAMW  pACTO3HaBaHWA W 3amuThl  WH(OpMaIuwu,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Kommynuxamusnvie ynusepcanvrvle yuebHble Oeticmaus

Oo61ienue:

OCYIIECTBIIATh KOMMYHHUKAIIMKM BO BCeX c(epax >KW3HU, aKTUBHO y4acTBOBATH
B JMAJore WIM AWCKYCCHU TIO CYIIECTBY 0OCyXkmaeMoil TeMbl (yMEHHE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJICHHS OTHOCHTEIHLHO BBITIOJIHCHHS TIpeIiaracMou
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH TO3WIMKA APYTHMX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOalbHBIC CpEACTBA OOIICHHS, IMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3SHUKHOBEHUS KOH(MIMKTHBIX CUTYallUl, YMETh
CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3IMYHBIMA CIOCOOAMU OOIICHHWS W B3aWMOJICHCTBUS, TOHUMATh
HaMEpEHUS JPYTHX JIFOJICH, IPOSBISITh YBAKUTEILHOES OTHOIICHHE K COOCCETHUKY U
B KOPPEKTHOU PopMme (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

CoBMecTHas 1€STETbHOCTB:
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NOHUMATh M MCIIOJIb30BATh NPEUMYIIECTBA KOMAHAHONM W WHIWBUAYAJIBHOU
paboOTHI TIpH peIIeHUH OMOJOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOAMMOCTH
NPUMEHEHHUsI TPYNMOBBIX (OPM B3aMMOACHCTBHS MPH PEIICHWH Y4YeOHOW 3adauu;
BbIOMpATh TEMAaTUKy U METOJbI COBMECTHBIX JACHCTBHUM C YYETOM OOIIMX HHTEPECOB,
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

NPpUHUMATh  LEIM  COBMECTHOM  JIEATEIBbHOCTH, OpraHHU30BBIBaTH U
KOOPJIUHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IUIAH JCHUCTBU,
pacmpeneniarb poid € Y4Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJI0r0 YYaCTHHKA KOMAaHJIbl B OOLIUH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh UAEU C TMO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH,  IPAKTUYECKOM  3HAYMMOCTH;  OCYIIECTBIATh  ITO3UTHBHOE
CTPATETMYECKOE TIOBEJCHHE B PA3JIMYHBIX CHUTyalUsiX, MPOSBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHULIUATUBHBIM.

Pezynamuenvle ynusepcanvhvie yuebnvie oeticmeust

Camoopranuzanus:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJIs1 BBISIBJICHUS MTPOOJIEM U UX PELICHUS
B J)KU3HEHHBIX U YUEOHBIX CUTYaIlUsX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKMX 3HAHUWA 1I€JIEBbIE M CMBICIOBBIE
YCTAaHOBKHA B CBOMX JEWCTBUSAX M IOCTYIKAX MO OTHOUIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIISATh IM03HABATENBHYIO JESATEIBHOCTD, BBISBIISATH
npoOIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa3oBaTEIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH PEUICHUs IPOOJIEMbI C YUETOM UMEIOIINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM DSPYAUIMU B
pa3HbIX OOJACTSAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOW OOpa30BATENbHBIA H
KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJICTh HABBIKAMHU MMO3HABATEIHHON PEIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUM U  MBICIMTEIBHBIX IIPOLECCOB, MX pE3yJbTaTOB U OCHOBAHWUU,
UCIIOJIb30BaTh MPUEMBI peQIeKCUU Il OLEHKU CHUTyallud, BBIOOpAa BEPHOIO
peleHus;

YMETh OLICHMBATh PHUCKH M CBOEBPEMEHHO MPUHHUMATh PELUICHHUS IO HUX
CHIKEHHUIO;
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OpUHUMATh MOTHUBBI W apryMEHThl JAPYrUX IMpU aHAJM3€ pe3yJIbTaToB
JEATEIIbHOCTH.

[TpunsiTue ceds u Apyrux:

MIPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI W apryMEHThl JPYTrUX IMpU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € TTO3ULIMU JPYTOro YeIoBeKa.

ITPEJMETHBIE PE3VJIbTATBI

[IpenMeTrHble pe3yabTaThl OCBOEHHs ydyeOHoro mpenmera «buonorus» B 10
KJIacce JOJDKHBI OTPaKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTMH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KApTUHBI MHpa U HAyYHOI'O MUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOEKHBIX
y4EHBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTMH, (PYHKIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA
JUTSL peLIEHUs AKU3HEHHBIX 33/1a4;

YMEHUE PACKPBIBATH COJAEpPKaHWE OMOJOTMYECKHX TEPMHHOB W TOHSITHIM:
KU3Hb, KJIETKAa, OPraHu3M, MeTab0au3M (0OMEH BEIIECTB U MPEBPAILLEHUE YHEPTUN),
romMeoctas  (caMmoOperyiysilus), YpOBHEBas  OpraHM3alUsl  JKUBBIX  CHCTEM,
CaMOBOCIPOU3Be/IeHUE (PENPOIYKIHs), HACAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME WU3jiaraTh OHOJOTMYEeCKHEe Teopuu (KJIETOYHAasl, XPOMOCOMHas,
MyTAaI[MOHHAsI, [ICHTpaJbHas I0TMa MOJISKYJISipHOM Ouosorun), 3akonsl (I'. Mennens,
T. Moprana, H.M. BaBumoBa) u yueHus (0 IEHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJbTYpHbIX pacTteHuid H.M. BaBuiora), onpeaensaTs rpaHUllbl UX
NPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOJAMU HAyYHOTO MO3HAHUS B OMOJIOTMM: HAONIOACHUE U
ONMMCAHHWE >KHUBBIX CHUCTEM, IPOILIECCOB M SIBJICHUH, OpraHu3auus M MpPOBEICHUE
OMOJIOTMYECKOTO AKCIIEPUMEHTA, BBIIBMKEHUE TMIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIY HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE IMOJYYEHHBIX PE3YJbTAaTOB,
MCITIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJbI Ha
OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJENATh CYIIECTBEHHbIE NMPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
npoueccoB: oOMeHa BEIEeCTB M MPEBpAIICHHs] PHEPrUM B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meilo3a,
OIUIOZIOTBOPEHMS,  PAa3MHOXKEHMS, HMHIMBUAYaJbHOTO  pPAa3BUTHA  OpraHU3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATH TMOJYyYECHHbIE 3HAHUS Il OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUMW, JUIS IPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C 1eJblo o0ecrieyeHus: Oe30MacCHOCTH CBOETO 3JI0pPOBbsi U 370POBBS
OKPYXKAIOIUX JIIO/IeH, COOJII0ICHUSI HOPM T'PAaMOTHOTO TOBEACHHS B OKpPY’Karolen
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OPUPOAHON cpejle, MOHUMAaHHE HEOOXOJUMOCTH MCIOJIb30BaHUS JOCTHXKEHUM
COBPEMEHHOMU ouonoruu U OMOTEXHOJIOTHIA TUIS PaLMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBAaHME, CICTUIEHHOE HACJIeJOBaHHE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUA JUIsl TpEACKa3aHUs HACIENIOBAaHUS MPHU3HAKOB Y
OpTraHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpATOpPHBbIE U MPAKTHYECKUE pabOThI, COOIIOJATh
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHUYECKH OILICHHBAaTh M HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEp KaHMs, BKJIIOYAIONIYIO0  TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM HH(pOpMaluu, HayYHO-TIOMYJISIPHbIE
MaTepuaibl), 3TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEJOBAaHUM B OMOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUs, 000011as
OMONOTHYECKYI0 HH(OPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO UCIIOIb30BaTh
MOHSATUIHBIN anmapat OMOJIOTHH;

noaroroBka Kk EI'D.

[IpenMeTHble pe3yiabTaThl OCBOCHHUSI yueOHoro mpeamera «buomorus» B 11
KJ1acce JIOJDKHBI OTPaXkKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CHUCTEME HAy4YHOIO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUHOU
KapTHUHBl MHpa U HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUHMCKHX M 3apyOeKHBIX
y4EHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHONW TPaMOTHOCTH YeJIOBEKa
JUISL pEIlIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHHOB U MOHATUI: BUJ,
NOMyJISILKsA, TE€HO(QOH, 3BOJIOLUUSA, JBIXKyIIME CUIbl ((haKTOpbI) 3BOJIOLMH,
MPUCTIOCOOIEHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, DJKOJOTHYECKHE (PaKTOPHI,
IKOCHCTEMA, MPOIYIIEHTHI, KOHCYMEHTBI, PEAYIIEHTHI, IETIN MUTAHUs, YKOJIOTHYECKast
nvpamujia, OuoreoieHo3, onocdepa;

yMEHHE Wu3Jaratb OWOJIOTUYECKHWE Teopuu (dBONMONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OJBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogpieBoro cxoactea K.M. bapa, uepenoBanus riiaBHbIX HaNpaBlICHUM U MyTeH
spommoruu A H. CeseprioBa, yuenus o 6uochepe B.U. Bepuaackoro), onpenensts
I'PaHUIBl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM,;

yMEHHE BJaJleTh METOJaMU HAay4YHOTO MO3HAHUS B OMOJIOTWUHU: HAOMIOACHUE U
ONKCAaHUE >KUBBIX CHCTEM, IPOLECCOB M SBJICHUH, OpPraHu3alMs MU IPOBEICHHE
OMOJIOTMYECKOTr0 3KCIEPUMEHTA, BBIIBUKEHHE TMIIOTE3bI, BBISBICHUE 3aBUCUMOCTHU
MEXIy HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHE TOJyYEHHBIX pPEe3yJbTaTOB,
WCTIOJIb30BaHHBIX HAYYHBIX MOHSATHH, TEOPUI U 3aKOHOB, YMEHHE JeNaTh BHIBOJIBI Ha
OCHOBaHUH TOJTYYCHHBIX PE3yIhTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC TMPU3HAKH CTPOCHUS OMOJOTUYECKIX
OOBEKTOB: BHJIOB, NOMYJSUUNA, NPOAYLIEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MpPOIIECCOB:  HACJEICTBEHHOU
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U3MEHYMBOCTH, €CTECTBEHHOro o0oTOOpa, BMJI000pa30BaHMs, MPUCIOCOOIIEHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB HAa OPTraHU3MBI, IIEPEHOCA BEILIECTB
Y ITIOTOKA DHEPTUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHNN B DKOCUCTEMAX CBOEU
MECTHOCTH, KPyTrOBOPOTA BEIIECTB U OMOT€OXMMHUUYECKUX IIUKIOB B Orocdepe;
YMEHUE NPUMEHATh MOJIyYEHHbIE 3HAHUS UIsI OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, I NPHUHATUSA NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LeIblo olecreyeHuss Oe30MacHOCTU CBOETO 3/0pOBbS U 37J0POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOJIEHUS HOPM TPaMOTHOTO IMOBEJCHUS B OKpY’Karolen

IPUPOJTHON  cpejie,
COBPEMEHHOW OMOJIOTHH JIJISl palliOHAILHOTO MPUPOOIOIb30BAHNUS;
YMEHHE peIIaTh 3JEMEHTApHBbIC OMOJIOTHYECKHE 3aJa4d, COCTaBJISATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMAaX (IIeMH MUTaHUS);
yYMEHUE BBIMOJIHATh JIa0OpaTOpHBbIE W TMPAKTUYECKUE pabOThl, COOMIOIATh
MpaBuiia pu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE

OMOJIOTUYECKOTO

KPUTHUCCKH
COJICpIKaHus,

OLICHUBATh

BKITIOYAFOIIYFO

U HHTEPIPETUPOBATH
IICEBJOHAYYHBIE

ITIOHUMAaHHUC H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

uH(popmanuio

3HaHUA n3

pa3IUYHBIX MCTOYHHUKOB (CpEICTBa MAacCOBOM HH(POPMALIMH, HAYYHO-TIOMYJISPHBIE

MaTepHabl),

paccMaTpUBaTh

r1o0aIbHBIE

OKOJIOTHYCCKUEC

po0JIeMbl

COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
YMEHHE CO3/]aBaTh COOCTBEHHBIE MTMChbMEHHBIE U YCTHBIE COOOIIEHHUsI, 0000111as

OMOJIOrMYEeCKY0 HHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO MCIIOJIb30BaTh

MOHSATUMHBINA anmapar OUOJIOTHH,
rmoaroroBka k EI'D.

4, TEMATUYECKOE INTAHUPOBAHUE
10 «A» KJTACC
Ne |HaumenoBanue | Beero [Ipaktuuec|/Iadopatop -| Kontposs -|Bocnurarensheiii  |[LIOP
/1 [paszzena 4acoB KHe Hble paboThI|HbIE PaOOTHI| ACTIEKT
paboThI

bronorus kak 2 1 BBIpaXaTh [Tudposas

HayKa MO3HaBaTeNbHbIE  [TabOpaTOPHSI MO
UHTEPECHl B pa3HBIX [OMOJIOTHH,
MIPEIMETHBIX HKOJIOTHUH,
obnactsax ¢ yuérom |(puznonorun
WHAUBHOYaTbHBIX |« Todka poctay
HUHTEPECOB, foxford.ru
CIIOCOOHOCTEM, infourok.ru
JOCTHKCHUI

PKuBbie 1 neMmoHcTpupoBath |[{udposas

CHCTEMBI U X HaBBIKH mabopaTopHst 1Mo

OpraHu3aIuUs HaOII0ICHUH, Ouosioruy,
HaKOTUICHHS HKOJIOTHUH,
¢axToB, (buznonorun
ocMblIcieHus onbiTa («Touka pocTa»
B sh.edu.ru uchi.ru
ecrectBeHHOHay4Hofoxford.ru
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¥ U TYMaHUTapHOM

infourok.ru

o0macTsx POIII
MO3HAHUS,
HCCIIEA0BATEIbCKOU
JeSITeNIbHOCTH
XUMUYECKUI BbIpaXkaTh [udposas
COCTaB U OCO3HAHHYIO maGopaTopHst 1Mo
CTpOcHHE TOTOBHOCTb K OuoI0rNH,
KIICTKU MOJTyYCHUIO PKOJIOTHH,
npodecCHOHABHOT |(PU3HOJIOTUN
0 obpazoBanus, kK («Touka pocta»
HETPEPHIBHOMY sh.edu.ru
o0pa3oBaHMIO B infourok.ru
TeYeHue XU3HU Kak PO
YCJIOBHUIO YCIIEITHOM
npodecCuoHaIbHOM
U 00I11eCTBEHHON
JeSITENIbHOCTH
DKusuenesrenn o0J1axaTh [{udposas
HOCTb KJICTKU IPEJICTABICHUEM O [Ta0opaToOpus TI0
COBpPEMEHHOM OuoI0rNH,
HAyYHOW KapTUHE PKOJIOTHH,
MUPA, JOCTUKECHUSX|(DU3HOTOTHH
HAyKHU ¥ TeXHUKH, [ Touka pocta»
apryMeHTHPOBaHHO [bubnnoTeka
BBIPAXKATh L[IOK
MOHMMAaHUe https://m.edsoo.
3HaueHMs Hayku B ru/7f41c292
KU3ZHU
pOCCHIICKOTO
o01ecTBa
Pa3sMHOXKEHHE BBIpaXkKaThb [Tudposas
17§ MO3HABaTeNIbHBIE  [1abopaTopus 1Mo
WHIUBUIYaJIbH UHTEPECH B Pa3HBIX [OHOJIOTHH,
0¢ pa3BHUTHE MPEIMETHBIX PKOJIOTHH,
OpTaHU3MOB o0racTax ¢ y4€ToM ((hHU3HOIOTHH
WHIUBUAYATbHBIX [« Touka pocTa»
HWHTEPECOB, bubnnoreka
CIOCOOHOCTEH, [HOK
IOCTHKEHUH https://m.edsoo0.r
u/7f41c292
POIII
Hacnencreen- neMoHcTpupoBaTh  |[L{udposas
HOCTb U HaBBIKA mabopaTopusi 1o
M3MEHYHUBOCTD HaOJI0ICHUH, OuoI0THH,
OpTaHU3MOB HAKOTUICHHUS HKOJIOTHH,
¢axToB, (buznonorun
OCMBEICIICHHUS oTbITa [ Touka pocTa»
B sh.edu.ru
ecrectBeHHOHay4HO|Infourok.ru
il u rymanutapHoi [POIII
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o0iacTax
MO3HAHUS,
UCCIIEIOBATEIHCKOMN
JeSITeIbHOCTH
Cenexuus 3 1 BBIPAXXaTh Ludposas
OpraHU3MOB. OCO3HAHHYIO maboparopusi 1o
OCHOBBI TOTOBHOCTB K Ouoorum,
OMOTEXHOJIOTHH MOJTyYEHUIO HKOJIOTHH,
npodeccnoHaNBHOT (PU3HOIOTHH
0 obpazoBanus, Kk [«Touka pocta»
HETPEPHIBHOMY sh.edu.ru
00pa30BaHHIO B infourok.ru
TeyeHue ku3Hu kak PO
YCIIOBUIO yCIIEUTHOM
po(hecCUOHATTLHOM
1 00LLIECTBEHHON
JeSITeTbHOCTH
PezepBHOE 1 o0anath [{udposas
BpeMs IpEJCTaBICHUEM O [1TabopaTOpus MO
COBPEMEHHOI OHoI0THH,
HAYYHOU KapTUHE PKOJIOTUH,
MUPA, JOCTHKCHHUSIX|(DU3HOTOTHH
HayKH ¥ TexHUKU  [«Touka pocta»
POIII
UTOr0 34 1 7 2
10 «b» KJIACC
Ne [Hammenosanue | Beero (IIpaktuuec|JIaboparop -| Kontposns -|Bocniurarensusiii - [LIOP
/T [pazzena 9acoB KHe HbIe paboThI|HBIE PAOOTHI| ACTIEKT
paboThl
buonorus kak 6 1 BBIpaXKaTh [udposas
HayKa MO3HaBaTeNbHbIE  [TabopaTopus MO
WHTEPECHI B PA3HBIX [OMOJIOTHH,
PEeIMETHBIX HKOJIOTHH,
o0racTax ¢ y4étom ((bu3HO0I0ruu
UHIUBUAYyaTbHBIX [« Touka pocta»
WHTEPECOB, foxford.ru
CIIOCOOHOCTEH, infourok.ru
IOCTHKEHUN
KuBbie 2 neMmoHcTpupoBath [[{udposas
CUCTEMBI M UX HaBBIKU maboparopusi 1o
OpraHu3aIus HaOJIOICHUT, OMOJIOTHH,
HaKOIUICHUS PKOJIOTHH,
(bakToB, buznonoruu

OCMBICJICHUS OIBITA
B
€CTECTBEHHOHAYYHO
¥ U TYMaHUTapHOM
o0jacTsx

«Touka pocTta»
sh.edu.ru uchi.ru
foxford.ru
infourok.ru
POIII
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IMO3HAHUS,

oOJacTax
IMO3HAHUS,

HCCIIEA0BATEIBCKOU
JeSITeIIbHOCTH
XUMUYECKUT 15 BBIPAKAThH [udposas
COCTaB U OCO3HAHHYIO maGopaTopHus 1Mo
CTpOCHHUE TOTOBHOCTD K ouosioruy,
KIICTKH MOy YCHHIO HKOJIOTHUH,
npodecCHOHABHOT |(PU3HOTIOTHN
o oOpaszoBanus, kK |«Touka pocta»
HETPEPHIBHOMY sh.edu.ru
00pa3oBaHMIO B infourok.ru
TeYeHue KU3HU Kak PO
YCJIOBHUIO YCIIEITHOM
npodecCuOHaTbHOMN
1 00I11eCTBEHHON
JeSITeIIbHOCTH
DKusuenesrenn 9 o0J1axaThb [{udposas
HOCTb KJIETKU NPEACTaBICHUEM O [1abopaTopus 1o
COBPEMCHHOM ouosioruy,
HAYYHOH KapTHHE PKOJIOTHUH,
MHpa, TOCTHKCHUAX|(prU3ronorun
HAyKHU ¥ TeXHUKH, [Touka pocta»
apryMeHTHpOBaHHO bubimoreka
BBIPAKATH LIOK
MOHMMAaHUe https://m.edsoo.
3HaueHMs Hayku B ru/7f41c292
KU3ZHU
pOCCHIICKOTO
o01ecTBa
Pa3sMHOXEHME 6 BBIpaXaTh [Tudposas
17§ MO3HaBaTeNbHBIE  [TabopaTOPHsI MO
WH/IMBUTyaJTbH UHTEPECH B Pa3HBIX [OHOJIOTHH,
0€ pa3BUTHE MIPEIMETHBIX PKOJIOTHH,
OpPraHU3MOB obnactsax ¢ yuéroMm |pusznonorun
WHIUBUAYATbHBIX [« Touka pocTa»
UHTEPECOB, bubnroreka
CIOCOOHOCTEH, [HOK
IOCTHKEHUH https://m.edsoo0.r
u/7f41c292
POIII
Hacnencrteen- | 16 nemoHcTpupoBath |{udposas
HOCTb U HaBBIKH maGopaTopHst 1Mo
M3MEHYHUBOCTD HaOJI0ICHUH, OuoI0THH,
OpTraHU3MOB HaAKOTUICHHS HKOJIOTHUH,
¢axToB, (buznonoruu
OCMBICIIeHHS OTbITa [« Touka pocTa»
B sh.edu.ru
ecrecTBeHHOHay4Ho|infourok.ru
il u rymanutapHoi [POIII
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HUCCIIEIOBATEILCKON
JIeSITeIbHOCTH
7 (Cenexuus 10 1 BBIPAXKATh LTudposas
OpPraHU3MOB. OCO3HAHHYIO imadopaTopusl 1o
(OCHOBBI TOTOBHOCTb K Ouosioruy,
OHOTEXHOJIOIUH HOJYYEHUIO HKOJIOTUH,
npodeccnoHaANBHOT (PU3HOIOTHH
0 oOpaszoBanus, kK |«Touka pocta»
HETPEPHIBHOMY sh.edu.ru
00pa30BaHHIO B infourok.ru
Te4eHHe KHU3HU Kak POIII
YCIIOBHIO YCIIEUIHOM]
npodeccrnoHaIbHOM
1 00LLIECTBEHHON
JeSITeTbHOCTH
8  |PesepBHOE 4 o0manarhb [Tudposas
BpeMs IpeCTaBIeHuEeM O p1abopaTtopus 1o
COBPEMEHHO OHoJIoTHH,
HAy4YHOH KapTHHE PKOJIOTUH,
MHpa, TOCTHKEHUX|(pr3nonorun
Hayku U TexHukH  |«Touka pocTta»
POIII
UTOr0 68 1 7 4
11 «A» KJIACC (1 gac)
Ne | HammenoBanue [IpakTueclaboparop- [Kontpons- | BocnurarenbHblit HOP
/1 |pasaena Bcero Khe  [Hble paboThl HblE pabOTHI | aCTIEKT
4acoB | paboThl
1 9 2 BBIpaXaTh Hudponas
NO3HaBaTeNbHbIe | JabopaTopus
UHTEPECHI B| Mo Ouosoruy,
pasHbIX 9KOJIOTUH,
e T —— MPEIMETHBIX duznonoruu
R 0613acmx c| «Touka pocra»
ya€TOM foxford.ru
uHauBKUAyanbHbIX | infourok.ru
WHTEPECOB,
CIIOCOOHOCTEH,
NOCTHKEHUN
2 10 1 1 nemoHctpupoBath | LHudposas
HaBBIKH nabopaTopus
Bo3ankHOBE- HaOIIOICHUH, no OHOJIOTHH,
HUE U pa3BUTHE HaKOTIJICHUS 9KOJIOTUH,
PKU3HU Ha ¢bakToB, buznonoruu
3emie OCMBICTICHHS «Touka pocTa»
OIBITA B| bubnuorexa
ecrectBeHHOHayu | [IOK

24




HOI u| https://m.edsoo
IrYMaHUTapHOM u/7f4lcc74
obmacTsix
MO3HAHUS,
HCCIIEIOBATENBCKO
1 IeATEJIbHOCTH
3 5 1 2 MPUMEHSTh Hudposas
3HAHUSA naboparopus
€CTECTBCHHBIX H| IO OWOJIOTHH,
COLIMAJIBHBIX HAyK| HKOJIOTHH,
JUIsL  pa3yMHOro,| (hu3noIorun
OpraHusMbl 1 OepeKIMBOTO «Touka
OKpYXKarorast MPUPOJIOTIONB30BA | POCTA»
cpeia Hus B ObIiTy,| bubGnuoreka
00IIIECTBEHHOM LHOK
IIPOCTPAHCTBE https://m.edso
o0.ru/7f41cc74
POII
4 10 1 BbIpaXaTh [Mudposas
OCO3HAHHYIO naboparopus Tic
TOTOBHOCTD K| OMOJIOrHH,
MOJTy4YEHUIO 9KOJIOTHH,
poecCHOHATBLHO | (PU3HOIOTHH
ro obpa3oBanus, k| «Touka pocTay
CoobmecTBa u HETPEPHIBHOMY sh.edu.ru
IKOJOTUYECKHUE obpaszoBanuto  B| infourok.ru
CHCTEMBI teueHne  ku3Hu| POII
KaK YCIIOBUIO
YCIEIIHOU
npodeccuoHaIbHO
51 u
00111eCTBEHHOMN
JIESITSIIBHOCTH
UTOr0 34 2 4 2
11 «b» KJIACC (2 yaca)
Ne | HaumenoBanue Bceero [IpaktuuecJlaboparop- [Kontpons- | BocnurarenbHbiit LHOP
11/11 | pa3zena YacoB [KHE HbIE Pa0OTHI [HbIE PAOOTHI | ACMIEKT
a00THI
1 15 2 BBIPAXKATh ndposas
IBOMIOUHOHHAS HOSI;)—IaBaTeHLHLIe H§6g)§aT0pHﬂ
Gronorus MHTEPECHI B| Mo Ouomoruy,
pa3HbIX 9KOJIOTHH,
MPEIMETHBIX busnonornu
obmacTsx c| «Touka poctay
yuéToM foxford.ru
uHauBKUayanbHbH | Infourok.ru
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HTEPECOB,

CIIOCOOHOCTEH,
NOCTHKEHUU
Bo3nukHOBe- 11 neMoHcTpupoBath | [{udposas
HUE U pa3BUTHE HaBBIKU naboparopus
PKHU3HHU Ha HaOJIIOIEHUH, mo OuoJIoruy,
3emire HAKOILICHUS DKOJIOTHH,
(dakToB, busnosoTNN
OCMBICJICHUS «Touka pocra»
OIIbITA B| bubmmoteka
ecrectBeHHOHayu | LIOK
HOH u| https://m.edsoo
IrYMaHUTapHOM u/7f4lcc74
obacTsax
MO3HAHUS,
UCCIIEIOBATEIBCKO
W 1eATEeIbHOCTH
Oprasu3Mbl 1 14 MPUMEHSATD Hudposas
OKPYKaIoIIas 3HaHUS nabopaTopus
cpena €CTeCTBCHHBIX M| IO OWOJIOTHH,
COLIMAIBHBIX HaYK| SKOJIOTHH,
JUIsL  pa3yMHOro,| (pu3noIorun
OEpeIKITMBOTO «Touka
MIPUPOJIOTIONH30BA | POCTA»
HUS B ObITy,| bubnuoreka
00111eCTBEHHOM HOK
IIPOCTPAHCTBE https://m.edso
0.ru/7f41cc74
POII
CoobmectBau | 24 BBIPAXKaTh [Mudposas
HKOJIOTHYECKHE OCO3HAHHYIO naboparopus Tic
CUCTEMBI TOTOBHOCTh K| Ouosoruu,
MOJTyYEHUIO 9KOJIOTHH,
PO eCCHOHAIBHO | (PU3HOTIOTUH
ro obpazoBanus, k| «Touka pocTay
HETPEPHIBHOMY sh.edu.ru
obpazoBanuto  B| infourok.ru
TeueHne  kuzHU| POIII
KaK YCIIOBUIO
YCIEIHON
npodeccuoHaIbHO
u u
00I1eCTBEHHOMN
JIESITSIIBHOCTH
4 obnanaTh Hudposas
PesepBHOE MIpeJICTaBICHUEM O| J1abopaTopust
BpeMst COBPEMEHHOI mo OuoJoruwy,
HAyYHOW KapTUHE| YKOJIOTHH,
MHpa, busnosoTNN

JOCTHXXCHUHAX

«Touka pocra»
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HayKH U TCXHHUKH,

sh.edu.ru

apryMeHTHpOBaHH | Uchi.ru
0 BBIpaXaTh
MMOHWMAaHUE
3HAYeHUS] HAyKu B
JKU3HU
POCCHICKOTO
obmrecTBa
UTOr0 68 2 4 2
5. IMOYPOYHOE IINTAHUPOBAHUE
10 «A» KJIACC
No HaumenoBanue Tema ypoka Kou-Bo Hara KoppekTupon
pasnena 9aCOB | pan daxT Ka
Buosorus kak 2
HAayKa
1 buonorus B cucreMe HayK. 1
2 MeTtoapl ITO3HAHUS )KUBOH 1
npupoabl. [lpakmuueckas
paboma Ne [
«HMcnonp30Banue pa3IM4HbIX
METOJIOB MPU U3YUECHUU
OMOJIOTHUECKUX 0OHEKTOBY
Kusbie
CHUCTEMBbI W HX
opranu3anus
3 buonorunueckue CHCTEMEI, 1
MIPOIIECCHI U UX M3YUCHHE
XuMudeckui 8
COCTaB U
CcTpoeHHe
KJIETKH
4 XUMHUYECKUH COCTAB KIETKHU. 1
Bopa u MuHepanbHbIe COMU
5 benku. CocTaB u cTpoeHue 1
OCJIKOB
6 DepMEHTHl — 1
OMOJIOTHYECKHUE
KaTaan3aTophl.
Jlabopamopuas paboma Ne 1
«/3yueHne KaTaIuTUHYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMepe aMUIIa3bl WIN
karana3bl)» («Touka
pocTa)
7 VraeBonsl. JInnuael 1
8 HyxJienHOBbIE KHCIIOTHI. 1
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ATD

Hcropus u MeToasl 3y4eHus
kieTku. Knerounas reopust

10

Kierka xak OCJI0CTHAsA KHUBasd
CHUCTCMa

11

CtpoeHue 3yKapuOTUYECKOM
KIIETKU. Jlabopamopnas
paboma Ne 2 «3ydenne
CTPOEHHUs KJIIETOK PACTEHUH,
KUBOTHBIX, TPUOOB U
OaKTepHii 1Mol MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIpenaparax u ux
onucanue» («Touka pocray)

Kuznenessreano
HOCTL KJIETKH

12

OOMeH BELIECTB UIH
MeTadOoIn3M

13

dorocuaTe3. XeMOCHHTES

14

DHepreTUYecKuii 0OMeH

[EEN

15

JKU3HEHHBIA UK KIETKH.
Henenue knetku. MuTos.
Jlabopamopuas paboma Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIpenapaTrax»
(«Touka pocray)

16

Buocunres Oenka. Peakiius
MaTPUYHOTO CHHTE3a

17

Tpancnsaus — 6HMOCUHTE3
Oenka

Pa3zMHoO:keHHne u
WHAUBUIYAJIbHOE
pa3BuTHe
OPraHu3MoB

18

Hexnerounsie GopMbl )KU3HU
— BHUPYCHI

19

@DopMBbI pa3MHOKEHUS
opranu3moB. Meiio3

20

OO6pazoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
O11on0TBOpEHHE.
Jlabopamopuas paboma Ne 4
«3ydenue crpoenus
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTMpernaparax»
(«Touka pocTay)

21

WNHnnBunyansHOE pa3BUTHE
OpraHUu3MOB
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22

Koumponvnas paboma Nel
Iloocomoska k EI'D

HacaencTBeH-
HOCTh H
M3MEHYHBOCTH
OPraHu3MoB

23

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYMBOCTHU

24

3aKOHOMEPHOCTH
HacJeA0BaHUs TPU3HAKOB.
MonorubpuaHoe
CKpEIIMBAaHNE

25

JIuruOpuIHOE CKpEIMBAHKE.
3aK0H HE3ABUCUMOT'O
HACJIeIOBaHUS MPU3HAKOB

26

CuernieHHOE HacleJ0BaHNE
MIPU3HAKOB. Jlabopamoprast
paboma Ne 5 «3yuenue
pe3yIbTaToOB
MOHOTUOPUAHOTO U
JUTUOPUIIHOTO CKPEIIUBAHHMSI
y Ip030(HITBI HA TOTOBBIX
MUKpOIIperaparaxy

27

T'eneTuka noina.
Hacnenosanue npusHakos,
CIIEIUICHHEIX C IIOJIOM

28

HN3MeHUnBOCTS.
HenacnencrBennas
W3MEHYUBOCT.
Jlabopamopuas paboma Ne 6
«3yuyenne
MOAN(GUKAITMOHHON
W3MEHUYHUBOCTH, IOCTPOCHUE
BapHalMOHHOTO psia 1
BAPUALIMOHHON KPUBON»

29

Hacnencreennast
U3MEHYHBOCTb.
Jlabopamopuas paboma Ne 7
«AHanu3 MyTtanui y
Ip030(UIIBI HA TOTOBBIX
MHKpOTIpenapaTax»
(«Touka pocray)

30

T'eneTuka uenoBeka

[EEY

Ceaeknus
OpPraHu3MoB.
OcHOBBI
OMOTEXHOJIOTHH

31

Cenekius Kak HayKa U
npouecc. Metobl u
MOCTHIKEHUS CEIEKIIUN
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paCTEHUN U KUBOTHBIX
32 buorexHoorus kak Hayka u 1
OTpaciib MPOU3BOJICTBA
33 Konmponvnas paboma No2 1
Ilooecomoska k EI'D
Pe3epB 1
34 Ilosmopenue  npoiideHHo2o 1
Mamepuana.
Iloocomoska k EI'D
(«Touka pocrtay)
NUTOIO: 34
10 «b» KJIACC
Ne HanmenoBanue Tema ypoka Komn-Bo Hara Koppektupos
paszzuena 9acOB | [an daxT Ka
Buosorusi kak 6
HAayKa
1 buosorust B cucreme HayK. 1
2 CoBpeMeHHbIE HaNpaBIICHUS 1
OMOJIOTHH.
3 [Ipodeccun, cBs3aHHBIE C 1
ouosoruei *

4 OObeKT u3yueHusi OMOJIOTHH. 1
5 Mertoasl NO3HAHUS KHUBOM 1
MIPUPOJIBI.

6 Ilpakmuueckas paboma Ne 1 1

«HMcnonp3oBaHNe pazTUYHBIX
METOJIOB  TpU  W3YUCHHH
OMOJOTHYECKHX O0BEKTOBY
Kusbie 2
CHUCTEMBbI W HX
opraHu3anus
7-8 Buonornueckue CHUCTEMBI, 2
MTPOIIECCHI U UX M3YUYCHHE
XuMnueckuit 15
COCTaB U
CTpoeHHe
KJIETKH
9-10 XUMUYECKUH COCTaB KICTKH. 2
Boja u MuHepanpHbIe CONU
11-12 Benku. CocTaB u cTpoeHue 2
0eJIKOB
13 depMeHThI — 1
OMOJIOTUYECKHEe
KaTaJn3aTOPBI
14 Jlabopamopuas paboma Ne [ 1
«3yueHne KaTaIuTHYECKOM
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpEe aMIJIA3bl WK
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katasassl)» («Touka

pocTay)

15 Jlunu et 1

16 VYrneBousl 1

17 HyxiienHOBBIE KACIIOTBL. 1
ATD

18 HcTopust u MmeToapl N3ydeHus 1
KIICTKH

19 Knerounas Teopust

20 KreTka kak menoctHas KuBast 1
cucreMa

21 CrpoeHne 3yKapuoTUYECKOM 1
KIICTKH.

22 Jlabopamopuas paboma Ne 2
«M3y4eHune cTpoeHHsl KIETOK
pacTeHuM, KUBOTHBIX,
rpu0OOB 1 OaKTepui MO
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax u ux
onucanuey («Touka pocray)

23 Koumponvnasa paboma Nel
Ilooecomoska k EI'D

Kusuegesareinb- 9
HOCTH KJIETKH

24 OO0OMeH BEIIECTB UIIA 1
MeTaboIu3M

25 @dorocuHTe3. XeMOCHHTE3 1

26 OHepreTudyeckuii 00MeH 1

27 JKu3HEeHHBIN UKIT KIETKH. 1
Jenenue knetkn. MuTos.

28 Jlabopamopnas paboma No 3 1
«Habnronenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOTIperiapaTax»

(«Touka pocTay)

29-30 Brocunres 6enka. Peakmus 2
MaTpPUYHOTO CHHTE3a

31 Tpancnsmus — OMOCHHTE3 1
Oenka

32 Koumponvnas paboma Ne2 1
Iloozomoska x EI'D

Pa3mHo:kenne u 6
HHIMBUAYAJIBHOE

pa3BuTHE

OPraHu3MoB

33 Hexnerounsie GopMbI )KU3HU 1
— BHPYCHI

34 @DopMbl pa3MHOKEHUS 1
OpPTraHU3MOB

35 Meiio3 1
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36

OO6pa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KIICTOK.
O110/10TBOpPEHHE.

37

Jlabopamopuas paboma Ne 4
«H3ydyenue crpoeHus
IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
(«Touka pocray)

38

I/IH,Z[I/IBI/II[yaJIBHOC Pa3sBUTHC
OpraHu3mMoB

HacaeacrBeH-
HOCTh H
M3MEHYHBOCTH
OPraHu3MoB

16

39

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
N3MCHYMUBOCTHU

40-41

3aKOHOMEPHOCTH
HACJICIOBaHUS MPU3HAKOB.
MonorubpuaHoe
CKpCIIMBAHUE

42-43

JIuruOpuIHOE CKpEIIMBAHKE.
3aK0H HE3ABUCUMOT'O
HACJIeIOBaHUS MPHU3HAKOB

44

CueruieHHOE HacIeJ0BaHUE
MIPU3HAKOB

45

Jlabopamopnas paboma Ne 5
«3y4yenue pe3ysapTaToB
MOHOTUOPUAHOTO U
TUTUOPUITHOTO CKPETINBAHHS
y Ip030(HIIbl Ha TOTOBBIX
MHUKpOIIpernaparax

46-47

I'eneTuka nomna.
HacnenoBanue npu3Hakos,
CIEIJICHHBIX C OJIOM

48

MN3MeHUYNBOCTE.
Henacnencrsennas
U3MEHYUBOCTD.

49

Jlabopamopuas paboma Ne 6
«3yuenne
MOJTU(UKAITTOHHON
W3MEHYUBOCTH, TOCTPOCHUE
BapHUAIOHHOTO psija U
BAPUALIMOHHON KPUBON»

50

HaCJ'Ie,Z[CTBCHHaH
N3MCHYHNBOCTbD.

51

Jlabopamopuas paboma Ne 7
«AHanu3 MyTtanui y
Ip030(UIIBI HA TOTOBBIX
MUKpOITpernapaTaxy
(«Touka pocrtay)
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52-53 I'eHeTrka yenoBeka 2
54 Konmponvnas paboma No3 1
Iloocomoska k EI'D
Ceaexkuus 10
OpPraHu3MoB.
OcHoBBI
OMOTEXHOJIOTHH
55 Cenekius KaK HayKa v 1
poIecc
56-57 MeToabl CeJIEKIIMOHHON 2
paboThI
58 JloCTHXKEHHS CeICKITUU 1
paCcTEHUN U KUBOTHBIX
59-60 bruotexHonorus Kak Hayka u 2
0Tpacib MPOU3BOJICTBA
61 [Ipodeccun, csi3aHHbIE C 1
OMOTEeXHOIOTHueH ™
62 XpoMOCOMHasi 1 TeHHAsI 1
WH)KCHEpHUs
63 MeaunuHcKue 1
OMOTEXHOJIOTHH
64 Konmponwvnas paboma No4 1
Pe3epBHbIE 4
YPOKH
65 Iloeémopenue npotioennoco 1
Mamepuand. Ypox-cemunap
66 Ilosmopenue  npoiidenno2o 1
mMamepuana.
Iloocomoska k EI'D
(«Touka pocray)
67 Iloemopenue  npoiidenno2o 1
mMamepuana.
Iloocomoska k EI'D
(«Touka pocray)
68 Ilosmopenue  npoiidenno2o 1
mamepuana.
Iloocomoska k EI'D
(«Touka pocray)
NTOI'O: 68
*

- B pamkax [Ipodhmuaumyma
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11 «A» KJIACC (1 gac)

Ne | HaumenoBanue Tema ypoka Kounu- ara KoppekTupoBka
n/m | paszgena YeCTBO | pam daxt
4acoB
JBOJIIOLHOHHAS 9
O0mnoJI0rHsA
1 DBOJIIONUSL U METONIEI €€ 1
W3YYCHHUS
2 Ucropus pa3zButus 1
npeJCcTaBIeHUN 00
HBOJIIOLIUU
3 MHUKPOIBOIIOIHS 1
4 [Tonmynsums kak 1
AIIeMEHTapHAas eUHUIA
BUJIa ¥ SBOJIIOLINY.
Jlabopamopuas paboma
Ne | «CpaBHEHHE BUJIOB T10
Mop(doIorHIecKoMy
KPUTEPUIO»
(«Touka pocray)
3) JIBrKy1me cuisl 1
(3;meMeHTapHbIe PaKTOPHI)
HBOJIIOIUH
6 EcrecTBenHbIl 0TOOD M €ro 1
bopMbl
7 Pe3ynbrarsl 3BONIOIUN: 1
MPUCTIOCOOTIEHHOCTh
OpPTaHU3MOB H
BUJ1000pa3oBaHue.
Jlabopamopnas paboma
MNe 2 «Onucanue
PUCIIOCOOTEHHOCTH
opranusma u eé
OTHOCHUTEJIBHOTO
XapakTepay
8 Hanpasnenus u mytu 1
MaKpPOABOIFOIHH
9 HeoOpaTuMocTh 3BOTIOLINU 1
Bo3nukHoBeHMe U 10
pa3BUTHE KU3HH
Ha 3emue
10 HcTopus xu3HU Ha 3emiie U 1
METO/IbI €€ U3YUYEHUS
11 ['unoTressl MPOUCXOKACHUS 1
JKU3HU Ha 3emiie
12 Pa3zButne xu3an Ha 3emie 1
10 9paM U Meproam
13 OCHOBHBIE TaITbI 1

ABOJIIOLIUU PACTUTENBHOTO U
KUBOTHOT'O MUDA.
Ilpaxmuueckas paboma

34




Ne | «A3yuenne
HCKOIIA€MbIX OCTaTKOB
pPacTEHUH U KUBOTHBIX B
KOJUICKLIUSAX»

14

CoBpemMeHHas cuctema
OpPraHUYeCcKOTro MHUpa

15

DBOJIIOIHS YeJIOBEKA
(aHTpOTIOTEHE3)

16

JBHKy1IHE CUIIBI
(bakTOpHI) aHTpOIIOTCHE3a

17

OCHOBHBIE CTaaUU
SBOJIOLUH YEJIOBEKA

18

Yenoseuyeckue pacel U
HIPUPOJHBIE aJaNTalIH
4eJI0BEKa

19

Koumponvnasa paboma Nel
Iloocomoska k EI'D

Opranusmbl
OKpY:Kalouas
cpena

U

20

OKONOTHS KaK HayKa

21

Cpensl oOuTanus u
DKOJIOTHYECKUE PaKTOPbI

22

AlGuotnueckue GpaKkTOpHI.
Jlabopamopuas paboma

Ne 3 «Mopdonorudeckue
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHUS.
Jlabopamopnas paboma

Ne 4 «Bnusinue cBeta Ha
POCT U pa3BUTHE YEPEHKOB
koJsieyca» («Touka pocray)

23

buotnyeckue ¢pakTopsl

24

DKoJornyecKue
XapaKTEPUCTUKHU
nonyJyauuu. lpakmuueckas
paboma Ne 2 «I[loncuér
IJIOTHOCTHU MOMYJISALIAN
pa3HbIX BUJOB PACTEHMID»

Cooo01recTBa
IKOJIOTHYECKHE
CUCTEMBI

U

10

25

Coo0miecTBa OpraHu3MOB
— OHOILIEHO3

26

DKOJIOTUUECKHE CUCTEMBI
(3KOCHUCTEMBI)

27

OCHOBHBIC TTIOKa3aTeIIN
DKOCHCTEMEL.
DKOJIOTMYECKUE TUPaAMUBI.
CBOMCTBa 3KOCUCTEM.
Cykueccust
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28 [TpupoaHbIe SKOCHCTEMBI 1
29 AHTpOTIOTEHHBIE 1
HKOCHUCTEMBI
30 buocdepa — rimobanpHas 1
’KOCUCTEMA 3eMJIU
31 3aKOHOMEPHOCTH 1
cyliecTBOBaHMsI OMocepbl
32 YenoseuecTBo B Omocdepe 1
3emun. CocyliecTBOBaHUE
IPUPOJIBI M YEIOBEYEeCTBA
33 Koumponvnas paboma Ne2 1
lloozomoska k EI' D
34 IToBTOpEeHHE M 0000IIEHNE 1
IIPOMIEHHOI'0 MaTepuaa.
Iloocomoska k EID.
(«Touka pocray)
UTOoro 34
11 «b» KJIACC (2 yaca)
Ne | HaumenoBanue Tema ypoka Kounu- Hara KoppekTupoBka
n/m | pasgena 4YeCTBO | am daxt
9acoB
IBOJIOIHOHHASA 15
OnoJsiorus
1 DBOIIONHNS U METOALI €€ 1
W3YYCHHUSI
2 HcTopus pa3BuTHs 1
npejcTaBiIeHuit 0o
IBOJIIOIUH
3 OBomonuoHHas teopus Y. 1
apBuHa
4 dopmupoBaHue 1
CUHTETUYECKON TEOPHUH
HBOJIIOLIUH
5 MuKkpo3BOIIOIHS 1
6 [Monmynsuus kak 1
DIIEMEHTapHAs €AMHUTIA
BUJIA ¥ DBOJIFOITHH.
7 Jlabopamopnas paboma 1
Ne | «CpaBHEHHE BUJIOB 10
MOpP(OJIOTrHUECKOMY
KPUTEPHIO»
(«Touka pocTay)
8 JIBIOKyTIINE CHITBI 1
(a11emMeHTapHBIE (PAKTOPHI)
IBOJIOITUH
9 EcrecTBenHsblit 0TOOp U ero 1
dhopmbl
10 Pe3ynbTarhl 3BONIOIUN: 1

MIPUCTIOCOOICHHOCTD
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OpPraHu3MOB U
BU1000pa3oBaHue.

11

[Tpumepsl prCTIOCOOICHHIHA
y OpraHU3MOB:
MOp(OJIOTHYECKHE,
¢dusnoIOorNUecKue,
OMOXUMHYECKUE,
HIOBE/ICHYECKHE.

12

Jlabopamopuas paboma
Ne 2 «Onucanue
IIPUCIIOCOOTIEHHOCTH
OopraHm3ma u eé€
OTHOCHUTEIILHOTO
XapakTepa»

13

Hamnpasnenus n nmytu
MaKpO3BOIIOLMH

14

HeobpatumocTs 3BOIIOLNNN

15

Tloemopenue u 0606wenue.
Ypox — cemunap.
Iloozomosxa k EI'D

Bo3HukHoBeHUE U
pa3sBUTHE KU3HH
Ha 3emJe

11

16

HcTopus xu3Hu Ha 3emiie u
METOJIbl €€ M3yUYCHUS

17

['unoTe3sl MPOUCXOKACHHS
JKA3HU Ha 3eMiie

18

PazButie xu3Hu Ha 3emMite
10 9paM U Meproam

19

OCHOBHBIE TAITBI
HBOJIIOIIMU PACTUTEIHHOTO U
YKUBOTHOT'O MHUpA.

20

Ipaxmuyeckas paboma
MNe | «3yuenue
HCKOIIa€MbIX OCTaTKOB
paCTeHI/Iﬁ " ) KUBOTHBIX B
KOJITEKIHMSIX»

21

CoBpeMeHHas cuctema
OpraHUYEeCKOro Mupa

22

DBOIONHNS YEJIOBEKA
(aHTpOIIOTEHE3)

23

JBroKy1IMe CUIIbI
(paxTopsl) aHTpOMIOreHE3a

24

OCHOBHBIE CTaIUU
SBOJIIOLIMH YEJIOBEKA

25

UYenoBevyeckue pacsl U
MPUPOAHBIE aanTallul
yeJoBeKa

26

Koumponvnas paboma Nel
Iloozomosxa k EI'D

Oprasusmbl "

14
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OKpY:Kamouas
cpena

27

OKoJIorus Kak HayKa

28

3apokJeHNE U pa3BUTHE
9KOJIOTUHU

29

MeToabI YKOJIOTUYECKUX
HUCCIJIENOBaHUI

30

3HaueHNE YKOJIOTHUECKHAX
3HAHUU JJIS YeJIOBEKa

31

Cpenpl oOuTaHus u
HKOJIOTHYECKUE PaKTOPbI

32

AOGuotnueckue GhakTophI.

33

Jlabopamopuas paboma
MNe 3 «Mopdomornyeckue
0COOCHHOCTH pacTeHUI U3
Pa3HBIX MECT OOUTAHUD.

34

Jlabopamopuas paboma

Ne 4 «Bnusitnue cBeta Ha
POCT U pa3BUTHE YEPEHKOB
koJsieyca» («Touka pocray)

35

buotnueckue hakTopsl

36

3HaueHne OMOTHYECKHUX
B3aMMOJICHCTBUM IS
CYIIECTBOBAHUS
OpPraHM3MOB B Cpejie
oOHUTaHUs

37

DKOJIOTUYECKUE
XapaKTEPUCTUKH
MONYJIALIHH.

38

Ilpakmuueckas paboma
Ne 2 «IloacyéTt miIoTHOCTH
MOMYJIALMKA Pa3HBIX BUIIOB
pacTeHUmn»

39

OxpaHa BUJIOB U
MOy JISALIUI

40

TIlosmopenue u 0600weHue.
Ypox — cemunap.
Iloozomoeka k EID

Cooo01recTBa
IKOJIOTHYECKUE
CUCTEMBI

U

24

41

Coo0b1ecTBa OpraHu3MoB
— OHOIIeHO3

42

DKOJIOTHYeCKHEe CUCTEMBI
(9KOCHCTEMBI)

43

OCHOBHBIC TTOKa3aTeIn
9KOCHCTEMEI: OromMacca,

POAYKIIHUS

44

DKOJIOTMYECKUE TUPaMUIbI

45

CBOIICTBa DKOCUCTEM

-

46

Cykueccust
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47

IIpupoaHbIE S3KOCUCTEMBI

48

AHTpPONOreHHbIE
9KOCHUCTEMBbI

49

ATPO3KOCHUCTEMBI.
YpOOIKOCHCTEMEI.

50

buonornyeckoe n
XO3IUCTBEHHOE  3HAUYCHHUEC
arpo3KOCUCTEM Hu
ypOosKOCHUCTEM

o1

buopaznoobpazue KaK
dakrop YCTOWYMBOCTH
HKOCHCTEM. CoxpaneHue
OMOJIOTHYSCKOT0
pa3HooOpa3us Ha 3emiie

52

OxpaHa 9KOCHCTEM

53

buonornueckuit
MOHHUTOPHHT

54

buocdepa — rnodanpHas
IKOCHCTEMA 3eMITN

55

VYuenune B. U. Bepnaackoro
o buocdepe

56

OCHOBHbBIE OUOMBI

57

JKuBoe BerecTBo U €ro
byHKIMH

58

Ocobennoctu 6uochepsr
KaK TJI00aJIbHON
HKOCHCTEMBI.

59

JlnHaMuyecKkoe paBHOBECHE
u oOpaTHas CBA3b B
ouocdepe
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I'panuubl, coctas u
CTpYKTYypa 6uochepsl
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3aKOHOMEPHOCTH
CYLIIeCTBOBaHMsI OMoCc(epsl

62

UYenoseuecTBo B Omocdepe
3emun

63

CocyriecTBoBaHUE
MPHUPOJIBI M YEIOBEYECTBA
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Konmponvnas paboma No2
Iloozomosxa k EI'D

Pe3epBHBbIE YPOKH

65

Ilosmopenue npotidennoeo
Mamepuana. ¥Ypok-cemunap
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Iloemopenue npoiidenno2o
Mamepuana.
Ilooecomoska k EI'D

(«Touka pocTay)

67

Iloemopenue npotidenHoco
Mamepuana.

Iloozomoska k EI'D
(«Touka pocTay)
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68

Iloemopenue npouidenHo2o 1

mMamepuana.
Tloozomosxa k EI'D
(«Touka pocray)
HUTOIO 68
6. IHNEPEYEHDb (KOANP®PUKATOP) PACIIPEAEJIEHHBIX

O KJJACCAM ITPOBEPSAEMBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U

QJJEMEHTOB COAEP KAHUA IO BUOJIOT'UHN

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS] OCHOBHOM

oOpaszoBareabHoil nporpammel 10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
00pa3zoBaTebHON MPOrpaMMBbl CPEHETr0 00111er0 00pa3oBaHU

1

CdopMupoBaHHOCTH 3HAHUH O MECTE M PO OHOJIOTUN B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUpa U HAyYHOTO MUPOBO33PEHMSI; O BKJIAZE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OHOJIOrOB B pa3BUTHE OMOJOTHH; (PyHKIIMOHAIEHON
IPAMOTHOCTH Y€JIOBEKA JUIS PEIICHMS )KM3HEHHBIX 3a/1a4

YMeHMe pacKpbIBaTh COJICpKAHNE OMOJIOTMUECKIX TEPMUHOB U TTOHSITHH: )KU3Hb,
KJIETKa, OPTaHU3M; MeTa0oIu3M (0OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ),
romMeocTas (CaMOoperyJsiius), ypOBHEBasi OpraHU3AIMS )KUBBIX CUCTEM,
CaMOBOCITPOU3BEICHUE (PEPOIYKIIHS ), HACIEACTBEHHOCTh, N3MEHYUBOCTh, POCT U
pa3BUTHE

YMeHne u3naratb OHOJIOTHYECKHE TEOPUH (KJIETOYHASL, XPOMOCOMHAS,
MyTanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.I. BaBunosa) u yuenus (o
LIEHTPAaX MHOI000pa3usi ¥ MPOUCXOKACHUS KyIbTYpHbIX pacTenuii H.H.
Baguiosa), onpenensTh rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue Bi1ageTh METoaM1 HayYHOTO TIO3HAaHUS B OMoJI0ruu (HabstoieHre U
ONMCaHUE )KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUI; OPraHU3alns U IPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI; BBISIBIEHUE 3aBUCUMOCTH
MEXJy HCCleAyEeMbIMH BETMYMHAMH, OOBSCHEHHUE MOTYYEHHBIX PE3YJIbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB; YMEHHUE JI€1aTh BIBOJIbI
Ha OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB)

YMeHue BhIIENSTH CyIlIeCTBEHHbIE TPU3HAKU BUPYCOB, KIETOK IIPOKApUOT U
9YKAapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB; 0COOEHHOCTH
MPOLIECCOB 0OMEHA BELIECTB U MPEBPAIllEHUs] JHEPTHH B KJIeTKe, (POTOCUHTE3A,
TUTACTHYECKOTO U YHEPTreTHUECKOoro oOMeHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OILIOIOTBOPEHUS, PA3MHOKECHHUS, UHAUBUYAJIBHOTO PAa3BUTHS OPraHU3Ma
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(oHTOTEHE3)

YMeHue npuMeHsITh IOyYeHHbIC 3HAHUS I O0BICHEHUST OMOJIOTHUECKHIX
MIPOLIECCOB U SBJICHUH, 111 IPUHATHUS NIPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
JKU3HU B TEJSIX 00eCTriedeHust O€30IMacCHOCTH CBOETO 3/I0POBBS U 3JI0POBbSI
OKPYKaIOIIMX JI0/IeH, COOJIIOIEHUSI HOPM TPaMOTHOTO MOBEECHUS B OKpY KaroIei
MIPUPOIHOM Cpeie; MOHUMAaHEe HEOOXO0IMMOCTH UCIIOJIb30BAHMS TOCTHIKEHUI
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOIOTUH ISl PAllMOHAIILHOTO
MIPUPOJIOTIOIL30BaAHUS

YmMmenue peaTh 3JICMCHTAPHBIC TCHETUYCCKUC 3a/1a4 HA MOHO- U I[I/II‘I/I6pI/II[HOC
CKpC€UIMBAHUE, CHCIIIICHHOC HACIICAOBAHUEC, COCTABJIATh CXCMBI MOHOFI/I6pI/II[HOl"O
CKpCIIUMBaHUA U NPCACKa3aHrs HACJICJOBAHUS IIPU3HAKOB Y OpraHM3MOB

YMeHHe BBINOJHATH JTA00PaTOPHBIE U TPAKTUYCCKHE PA0OTHI, COOJIIOIATh MTPaBUIa
pH paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYIOBAHHEM

YMeHne KpUTHYECKH OIIEHUBATh U MHTEPIPETHPOBATH HHPOPMAITUIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIFOYAIOIYIO IICEBIOHAYYHbIC 3HAHUS U3
pasnuuHbIX ncTouHuKoB (CMU, HayuyHO-TIONyNISIpHBIE MaTEpUabl); STUUECKUE
aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOIOTMHU, MEAULIMHE, OMOTEXHOJIOT U

10

YMeHnue co3iaBath COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COO0IIEeHNs, 000011as
OMOIOTHUECKYI0 HH(POPMAIIMIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh MOHATUNHBIN amnmapar OMoJI0ruu

IIposepsiembie d1eMeHThI copep:xkanus 10 KJIIACC

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKaHUS

buonorus xak Hayka

11

buonorus - Hayka o xuBoi npupoje. Ponp Ouonorun B GOpMHUPOBAHUM COBPEMEHHOU
Hay4YHOHM KapTUHBI MUpa. CuctemMa OMONOTHYECKUX HAayK

1.2

MeTonsl TO3HAHUSA KUBOW TMpupoAbl (HaOMIOJeHHE, SKCIEPUMEHT, ONHCAaHUE,
M3MEpeHHe, KiaccuuKaiys, MOJISTUPOBaHNE, CTaTUCTUYECKast 00paboTKa TaHHBIX )

JKuBnIe ccTeMBI M X opraHusanusa

2.1

Xusble cucreMbl (6MOCHUCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. CBoiicTBa OuocucreM
U UX pa3zHooOpazue

2.2

YpoBHH  oOpraHuzauMd  OMOCHCTEM:  MOJEKYJISIPHO-T€HETUYECKUM,  KIIETOYHBIMH,
OpraHU3MEHHBIH, MOMYJIAIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

XHWMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XHUMHUYECKHM COCTaB KIICTKH. XHUMUYECKHE 9JICMCHTBI: MaKpO3JICMCHTHI,
MHKPOISJICMECHTEI. BO)Ia U MHUHCPAJIbHBIC BEIICCTBA. CDYHKHI/II/I BOABI U MHHEPAIBHBIX
BCIICCTB B KIICTKCE. Hoz[;[epxcaHHe OCMOTHYECKOTr0 OajaHca

3.2

benxu. CoctaB u cTpoeHne 6enkoB. AMUHOKHCIIOTHI - MOHOMEpHI OenkoB. HesameHumbie
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Y 3aMCHHMBbIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU CTPYKTYpPhI OEITKOBOI
MOJIEKYJbl  (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEPTUYHAS CTPYKTYpa).
XuMHu4yecKue CBoicTBa OeNkoB. bruonornueckue QyHKIIUU OETKOB.

®epMeHTHl - Ouosornyeckue Katanuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTP,
cyocrtparnas cneuupuynoctb. Kodepmentsl. Butamunbl. Otnuuus ¢(epMEeHTOB OT
HEOPraHMYECKUX KaTaJIU3aToOpOB

3.3

VrneBonsl: MoHOcaxapunabl (TNIOKO3a, pubo3a M Je30KCHpH003a), AMcCaxapuabl
(caxapo3a, J1aKkT03a) U noyrcaxapuabl (Kpaxmal, TIIIMKOTeH, 1eUi0i03a). buonoruueckue
(bYHKIINH yTIIEBOJIOB.

Jiumuapl: TpUrIMUEpuabl, crepounsl, (ocomumuasl. ['mapodunsHO-THIAPOGOOHBIE
cBoiicTBa. buonornueckme ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB |
JUMHIO0B KaK HCTOYHUKOB YHEPTUU

3.4

Hyxkneunossie kuciotel: JJHK u PHK. Hykneotuasl - MOHOMEpBI HYKJIEUMHOBBIX KHCIIOT.
Crpoenue u pynknuu JIHK. Ctpoenue u pynkunn PHK. AT®: ctpoenne u GpyHKImm

3.5

[wurosorus - Hayka o kietke. Kinertounas Teopusi. MeToapl M3yyeHuUs! KIETOK

3.6

Knerka xak nemnoctras xuBasi cucrema. O0Iye NpU3HAKK KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpana, mosekyinbl JJHK kak renerndeckuii anmnapar, cucteMa CuHTe3a Oenka

3.7

Tunsl KIETOK: »JyKapuoTHyeckas W mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckon kieTku. Kinerounas crenka OGakrepuit. CTpoeHUE 3yKapHOTHUECKOM
kieTkd. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIETKH

3.8

IToBepXHOCTHBIE CTPYKTYPBl KJIETOK - KJIETOYHAs CTEHKA, TNTUKOKAIMKC, MX (DYHKIHMH.
[InazmaTnueckass memOpaHa, ee cBoicTBa U (yHkuuu. L{uTonnazma m ee opraHouibl.
OnHomMeMOpaHHBIE OpPraHOMIbI KIETKH: 3HJoIuIa3Matudeckas cetb (OIIC), ammapar
FOJ'IB)I)KI/I, JIN30COMBI. HOJ’IyaBTOHOMHBIC opraHonabl KJICTKHU: MUTOXOHAPHWH, ITJIACTUBI.
ITpoucxoxxaeHne MUTOXOHAPUM U TuiacTu. Buasl mnactua. HememOpaHHble OpraHOUAbI
KJIETKUA: pUOOCOMBI, KJIETOYHBIH LIEHTP, PECHUYKH, KIYTUKA. DYyHKIUU OPraHOU]IOB
KJIETKU. Brirtouenus

3.9

Snpo - perynatopHslii IeHTp kieTku. CTpoeHue sfpa: saepHas 000JI04Ka, KapHoIula3Ma,
XPOMAaTHH, SIPBHIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

)KI/ISHe)IeHTeJ'II)HOCTB KJIETKHN

4.1

OOmeHn BemiecTB, WU MeTabOIM3M. AccUMWISIIHS  (TUIACTHYECKHA OOMEH) |
TUCCUMMIIALIUS  (PHEpPreTMYecknuii oOMeH) - JBe CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIM u rerepoTpodHbiil. Poib
(dbepMeHTOB B OOMEHE BEIIECTB M MTPEBPAIICHUH SHEPTHH B KIIETKE

4.2

®dortocunte3. CBeroBas u TemHOBas ¢as3el (orocuHTesa. Peaknum QorocuHTesa.
DddexTuBHOCT, PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a Ui KU3HU Ha 3emiie. BrnusHue
yCIIOBUM cpelpl Ha (OTOCHUHTE3 M CHOCOOBI MOBBIIIEHHS] €ro MPOAYKTHUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYOIIHe OakTepun. 3HAYCHHE XEMOCWHTE3a NIl KU3HH Ha
3emiie

4.3

DHepreTudyeckuii 0OMEH B KJeTKe. PaciuersieHwe BeIIeCTB, BBIICICHHE U
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AKKyMYJIUPDOBaHHE HSHEPrUM B KIETKE. JTambl DHEPreTHUecKoro oOmeHa. [nmukomnms.
bpoxenne wu ero Buabl. KucimopogHoe OKHCICHHE, WIM KICTOYHOE JbIXaHHUE.
O PeKTUBHOCTD IHEPTETHUSCKOTO OOMEHA

4.4

Peaknum martpuunoro cuHTe3a. ['enermueckas uHpopmanus u JIHK. Peamuszarms
reHeTUYeCKO uHpopManuu B KiIeTKe. [eHeTuyeckuid KOJI U €ro CBOMCTBA.
Tpanckpunmst - wmarpuunblii  cuHte3 PHK. Tpancnsamus - OuocunTe3 Oenka.
KoaupoBanue amuHokuciot. Posb pubocom B 6uocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl sxku3Hu - BUpychl. Mcropus oTkpeiTuss Bupyco (/..
NBanoBckuii). OCOOCHHOCTH CTPOCHHSI M KU3HEICATCIILHOCTH BUPYCOB. bakTepuodaru.
bone3nn pacteHuii, JKMBOTHBIX M 4YEJIIOBEKa, BbI3bIBAEMble BHpycaMu. Bupyc
ummyHonepuimTa demoBeka (BUY) - Bo3Oymurens CIIWIa. IIpodunaktuka
pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUI

PasMHOkXeHME M MHAUBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Knerounblii nuki, WM SKU3HEHHBIM HUMKI KieTku. WHTepdasza m mmro3. IIpomeccsl,
nporekaomue B uHTepdaze. Pemnukauus - peaxnuss matpuuHoro cunrteza JIHK.
CrtpoeHne XpoMocoM. XpOMOCOMHBIM HA0Op - KapHOTHM. J{MTIIIOWIHBIA U TalUIOUIHBIN
XpoMocoMHbIe Habopbl. Xpomatuisl. LluTonormdeckre OCHOBBI Pa3MHOXKEHUS U
VHJIMBHU1yaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne knerku - muto3. Cragum mwurto3a. IIpomeccel, mpoucxXoasiive Ha pa3HbIX
CTaAMSAX MUTO3a. bHOJIIOrMYEeCKUI CMBICII MUTO3a

5.2

@opMbl  pa3MHOKEHHS OpPraHM3MOB: Oecrojioe u TMoyioBoe. Buasl  Gecronoro
pa3MHOXXEHHA:  JI€JI€HHE  HaJBOE€, IIOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHe. LIcKkyccTBeHHOE KIOHUpPOBaHUE
OpPraHMU3MOB, €r0 3HaYEHUE JUIsl CEEKLINN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTJIIMYHUS OT OECTIONOTO.
Metio3. Craguu meiiosa. [Iporeccsl, npoucxossiiue Ha ctaausx Mmenosza. [loBeneHue
xpoMocoM B meio3e. Kpoccunrosep. bruonorndyeckuii cMbIC U 3HaUEHHE Meiio3a

5.4

I'amerorenes - mpoiecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10/I0BBIE sKene3bl:
CEMCHHHUKN U SUYHUKU. O6pa3013aH1/16 U PaA3BUTHC IIOJIOBBIX KIICTOK - TaMET
(cmepmaTo3ouy, sSHIEKIeTKa) - clepMmaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOECHUS
SUIEKIIETOK U criepMaTo30u10B. OmiogoTBopenue. [laprenorenes

5.5

NunuBuayansHOoe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Orankl  SMOPHOHANBHOTO PAa3BUTUS Y TO3BOHOYHBIX KHUBOTHBIX: JIpOOJICHHE,
racTpyJisius, opranorenes. [locTaMOproHaNbHOE pa3BUTHE. TUIIBI TOCTIMOPHOHAITBHOTO
pa3BUTHUA: TPAMOE, HeNpsAMoe (IMYMHOYHOE). BiusHUe cpeipl Ha pa3BUTHE OPTaHU3MOB;
(akTopbl, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUSI: CTPOCHHE CEMEHU, CTaTuU
pasBuUTUsL

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer u 3amaum reHetuku. Mcropus pasBuThsa TreHEeTUKH. Bknax poccHiicKHX M
3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKH. MeTo/bl TeHeTUKU (TMOPHI0IOTHUYECKUH,
LUTOI€HETHUECKUH, MOJICKYJISPHO-TeHETUYECKHi). OCHOBHBIE I'€HETHUYECKUE IOHSTHUS.
I'eHeTn4ecKass CUMBOJIMKA, UCIIOIb3YEMasl B CXEMaxX CKpELIUBaHUN
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6.2

3aKOHOMEPHOCTH  HACTENIOBaHUS TNPU3HAKOB, ycTaHOBIeHHble [. MeHnaenem.
MOHOTHOPHIHOE CKPEIIMBAaHHE. 3aKOH €IMHO0Opa3us THOPHUIOB IEPBOTO MOKOJICHUS.
[TpaBwiio JOMUHUPOBAHMS. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMer.
[ToyiHOE M HEMOJIHOE IOMHUHHPOBAHHE.

JluruOpugHoe CKpeluBaHWe. 3aKOH HE3aBUCUMOTO  HACIICOBAHHS  IMPU3HAKOB.
[{uToreHeTHYEeCKHE  OCHOBBI  JIMTHOPHUIHOTO  CKpEIIMBaHHUSA.  AHATU3HUPYIOIIEe
CKpemuBaHue. Vcrmonp30oBaHUE aHATM3UPYIOMIETO CKPEUIIUBAHUS ISl ONPEACTICHUS
FeHOTHIIA 0COOHU

6.3

CueruieHHOe HacnenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o clHerieHHOMY
HacJe0BaHUIO TeHOB. HapylieHue cuersieHuss T€HOB B pe3yibTaTe KPOCCHHIOBEPA.
XpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH. | eHETHYECKHEe KapThI.

I'eneruka nmona. XpoMoCOMHOE OIpEesICHHE 1Mojda. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIC U reTeporaMeTHbIC OpraHu3Mbl. HacieqoBanue npru3HaKoB, CICTUICHHBIX
C IIOJIOM

6.4

N3menunBOoCTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAaCIEACTBEHHasd. Poub
cpeAbl B HEHACIEICTBEHHOM W3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKALMOHHOM
M3MEHYMBOCTH. BapuanMoHHBIA psx W BapualMoHHas Kpuas. Hopma peakuun
npu3Haka. KonuuecTBEHHbIE M KaUeCTBEHHBIE IPU3HAKYU U UX HOpMa peakuuu. CBoicTBa
MOTU(UKATIOHHONH H3MEHYHMBOCTH

6.5

HacnencrBeHHnast, vy reHOTUIIMYECKAS, H3MEHUYNBOCTL. KOMOMHATHBHAS U3MEHYNBOCTb.
Meii03 ¥ MOJOBOI MpolEcC - OCHOBAa KOMOMHATHBHON W3MEHUYMBOCTH. MyTallMOHHAs
M3MEHYMBOCTh. Knaccudukaius MyTanuii: TeHHbIE XpOMOCOMHBIE, reHOMHBIE. YacToTa u
NpUYMHB  MyTanuii. MyTareHHsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX pSJIOB B
HacnencTBeHHo# nm3MenunBocty H.M. BaBuiosa

6.6

I'enetnka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJAbl T€HETUKH YeEJIOBEKa:
TeHEAIOTUYECKUM, OJU3HENOBBIN, IUTOTCHETHYECKUN, OMOXUMHUYECKHH, MOJICKYJISPHO-
T€HETUYECKHI. CoBpemMeHHOe OomnpeacIeHue T€HOTHIIA: MOJTHOTEHOMHOE
CEKBCHUPOBAHME, TE€HOTHIIMPOBAaHHE, B TOM uyuciae ¢ mnomoupro [II[P-ananmsa.
HacnencTBenHble 3a00/ieBaHus YellOBEKa: TeHHbIE 00JIe3HM, OOJIE3HU C HACJIEACTBEHHOMN
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oo0se3nn. ComMaTH4YeCKHe W TeHEPATUBHBIC
MyTanuu. [IpuHIUOBL 3A0pOBOrO 00pasza JKHU3HH, AMATHOCTUKH, NPOPHUIAKTUKH U
JIEYCHUSI TEHETHYECKUX OoJie3HeH. MenuKo-TeHeTHUYEeCKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE
MEIUIIMHCKOW TE€HETHKH B TPENOTBPAIICHUH W JIEYEHUH TE€HETHMUYECKUX 3a00NeBaHUM
YyeioBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa M MPOUEcC. 3apOoxKAECHUE CEIEeKIUU U noMecTukamusa. Yuenue H.M.
BaBuiioBa 0 11eHTpax MPOUCXOKIACHHSI U MHOTOOOpa3usi KyJIbTYpPHBIX pacTeHuid. LleHTpsl
HpOI/ICXO)KI[eHI/ISI JOMaAITHUX XUBOTHBIX. COpT , nopona, mTamMmm

7.2

CoBpeMeHHBIE METOJBI CENEKIIMA. MacCOBBI U WHIUBUIYAIbHBIA OTOOPHI B CEJICKITUN
pacTeHUi W SKUBOTHBIX. OIllEHKa 53KcTepbepa. bBIM3KOPOJACTBEHHOE CKpEIIMBAHHUE -
nHOpuauHT. Ynctas nuaus. CKpenmBaHue YHUCTHIX JIMHHUK. ['eTepo3uc, uiau rudpuaHas
ciwia. HeponcTBeHHOe cKpemuBaHue - ayTOpuauHr. OTnajaeHHas THOpHIU3alus U ee
ycnexu. ICKyCcCTBEHHBIM MyTareHe3 1 Mojay4eHue MOIUIIoOnI0B. JJoOCTHKEHNS CeIeKIINN
pacTeHUH, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas MH)KeHepus. OTalbl CO3JaHUS
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pexkomOunantHo JIHK w® TpaHcreHHeix opraHu3moB. Kierodnas uWHXEHEpHUS.
Kierounele KyiabTypbl. MHKpPOKIOHAIbHOE pa3MHOKEHHE pacTeHuid. KiloHupoBanue
BBICOKOIIPOJYKTUBHBIX ~ CEJIbCKOXO3SIMICTBEHHBIX  OpPraHU3MOB. OKOJOTHYECKHE U
strueckue mpobdiaemsl. 'MO - renerndyecku MoIU(GUIMPOBAHHBIE OPIaHU3MBI

IIpoBepsieMble TPeOOBAHUSA K Pe3y/IbTATAM OCBOEHMSI OCHOBHOM

oOpaszoBareabHoil nporpammel 11 KITACCA

Kon
MIPOBEPSIEMOTO
pe3yabTara

[TpoBepsieMble IpeAMETHBIC PE3YJIbTAaThl OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMBbI CPETHET0 00111ero 00pa3zoBaHus

1

CpopMUpPOBAaHHOCTh 3HAHUI O MECT€ M POJU OMOJIOTMH B CHUCTEME HAyYHOTO
3HAHHUSA E€CTECTBEHHBIX HAyK, B (OPMHpPOBaHMH COBPEMEHHOIl €CTEeCTBEHHO-
Hay4YHOW KapTHUHBI MHUpPA M HAYYHOT'O MHUPOBO33PEHHUS; O BKJIAJE POCCHMCKUX U
3apyOeXHBIX YyUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHH; (YHKIHMOHATIHLHOU
IPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS >KM3HEHHBIX 3a/1a4

YMeHHe packpbIBaTh COACp)KaHWE OMOJIOTMYECKUX TEPMUHOB U TIOHSATUN: BHJI,
MOMYJISALUS, TEHO(MOHI, SBOJIONHMSA, ABIKYIIUEC CUIBI ((aKTOPhI) SBOJIIOIIUH,
MIPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHME, IKOJOTHUYECKHE (PAKTOPHI,
IKOCHCTEMa, MPOAYICHTHI, KOHCYMEHTBI, PEAYICHThI, LENH  [HUTaHWUSI,
IKOJIOTHYECKasl TUpaMuia, OMOTeoreHo3, ornochepa

VYMeHue u3naratb OMoNOTMYecKHe Teopuu (dBostonmoHHas teopus Y. [lapBuHa,
CHHTETHYECKasi TEOpHUsl DBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K.M. Bopa, uepenoBaHusi INIaBHBIX HalpaBlIEHHUH M IyTeil 3BOMIOLMU
A.H. Cesepnosa, yuenus o 6uoctepe B.I. Bepnanackoro), onpenensite rpaHULIbI
UX MIPUMEHUMOCTH K KHBBIM CHCTEMaM

YMmenue BJIaZICTb MCTOAAMU HAYYHOI'O ITIO3HAHUS B Ouoyoruu (Ha6J’II-OI[eHI/Ie n
OIMMMCAHUC KUBBIX CHCTCM, IMPOLECCOB U 5[BJ'I€HPII>1; opraHu3anuvsa U IMPOBCACHHUC
OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIIBMKCHUC THUIIOTE3BbI; BBIIBJICHHUC
3aBUCUMOCTH MCXKAY HCCICAYCMbIMHU BCIIMYUHAMU, 00BsACHEHHE IMOJIYYCHHBIX
PE3YyJIbTAaTOB, HUCIIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHC
ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYYCHHBIX peSyJ'II)TaTOB)

YMeHue BbIIEATh CYLIIECTBEHHbIE TPU3HAKU CTPOEHUS! OMOJIOrMYEeCKUX O0BEKTOB:
BUJIOB, MOMYJISILIUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OMOTr€OIIeHO30B U
9KOCHCTEM;  OCOOEHHOCTHM  MPOIECCOB  HACJEJICTBEHHOM  HM3MEHUYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHMs, NPHCIOCOOIEHHOCTH OPTraHU3MOB,
JEeHCTBUS 3KOJOTHYECKUX (PaKTOPOB HAa OPraHU3MBI, IEPEHOCa BEIIECTB U MOTOKa
JHEPIUMM B DKOCHUCTEMAax, AHTPOIIOTCHHBIX M3MEHEHUH B JKOCUCTEMAX CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onochepe

VYMenmne IMPUMCHATE IIOJIYUCHHBIC 3HAHUA 1A OOBSICHEHHS OHOJIOTHYECKUX
MIPOLIECCOB U SIBIICHUM, AJIS1 MPUHATUS MPAKTUUYECKUX PEIIEHUH B MOBCEIHEBHOU
KU3HU B LENAX oOecredyeHuss O€30IMacHOCTH CBOETO 370pPOBbS U 3JI0OPOBBS
OKPY’KaIOIIMX JII0/IeH, COOMIOCHNS HOPM I'PaMOTHOT'O MTOBEJICHHS B OKpPY KaloIIen
NPUPOIHON CpeAe; MOHMMAaHHWE HEOOXOAWMOCTH HWCIOJIb30BAHUS JOCTHKCHUH
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COBPEMEHHOM OMOJIOTUH 7Sl pallMOHAIBHOTO IPUPOI0TIOIB30BAHUS

YmMmenue peliaTth JSJICMCHTAPHBIC OuoIOrnUecKue 3aga4dyd, COCTaBJIATH CXCMbI
IEpEHOCAa BEHIECTB U SOHEPTHUH B OKOCUCTEMAX (uerm HI/ITaHI/IH)

VYMeHHe BBIMOJIHATH Ja00paTOPHbIC U PAaKTHYECKHUE pabOThI, COOII0IAaTh MpaBHiIa
pu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYI0BAHHEM

YMeHue  KpUTHYECKHM  OIEHMBaTh U HMHTEPIPETUPOBATH  MHGOPMAIUIO
OMOJIOTUYECKOTO  COZEp)KaHUsS, BKJIIOYAIOUIYIO IICEBJAOHAYYHbIE 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CMU, Hay4YHO-TIOMYJIIpHbIE MaTepuabl);
paccMaTpuBaTh  IJI00aNbHBIE  DKOJOTMYECKHE MPOOJEeMBbl  COBPEMEHHOCTH,
(GhopMHUPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO

10

YMeHue co3iaBath COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS, 00001as
OMOJOTMYecKyt0 WH(GOPMAIMI0O W3  HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN amnmnapar OMoJI0Tuu

IIposepsiembie d1emMenThI coaep:kanus 11 KIIACC

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

DBOJOLMOHHAS OUOJIOTUS

11

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa HBoOMONMU. [lameoHTONOrHUECKHe: TOCIEA0BATENbHOCTh TOSBICHUS
BHUJIOB B TAJICOHTOJIOTHYECKOMN JIETOMUCH, TepexojHbie ¢GopMbl. buoreorpaduyeckue:
CXOACTBO W pasznuuue (ayH U ¢JIop MaTEepUKOB U OCTPOBOB. DMOPHUOIOTHYECKUE:
CXOACTBA W pa3inuuAa 3M6pI/IOHOB Pa3HbIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYIUMEHTApHBIE OpraHbl, AaTaBU3MBI.
MonekysipHO-OMOXUMHUYIECKUE: CXOJICTBO MEXaHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTeH Y BCEX OpraHM3MOB

1.2

OpomrormonHas teopus Y. JlapBuna. Ilpeanochulku BO3HHMKHOBEHHUS JapBHHH3MA.
JIBUKyIIMEe CHJIBI 3BOJIOUMU BHJIOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE IIPU
OTPaHUYEHHOCTU PECYPCOB, HEOMpEeIeHHAs N3MEHUYNBOCTh, 00pb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas Teopus 3Bomonuu (CTO) u ocHOBHBIE €€ MosI0KeHNsT. MUKPOIBOITIOIHS.
[Tomynsaus Kak equHKUIIA BUJA U DBOITIOLUHI

14

JBmxyue cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoze. MyTallMOHHBIM mpolecc H
KOMOMHAaTUBHAsI U3MEHYUBOCTb. [lomymsiiiioHHbIe BOJHBI U Apeiid reHos. M3omsuus u
murpanusa. EctecTBeHHbII 0TOOp - HampaBisiomuid (akTtop HBoOIOLUH. DOPMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbTaT  dBoitonuu.  [Ipumepsr
npucnocoOIeHn y opranu3mMoB. ApoMopho3bl ¥ U0 AN TalUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHBIE (OpMBI BHA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

Maxkpososmonusi. GopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasl,
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napaiensHas. HeoOpatuMocTs 3BONIOIMN

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuyHble MpeACTaBICHUS O 3apOXkKACHUM XKU3HU. HaydHble TUIOTE3bI BOSHUKHOBEHUS
KU3HM Ha  3emJyie: a0uMOreHe3 W MaHCHEpMHsS.  XHUMHYECKas  SBOJIOIMS.
DKCIEPUMEHTAIBHOE TMOJATBEPKACHUE XHUMHUYECKON »HBomonuu. HauanbHbie 5Tanbl
ouosornueckoir 3Bosoru. ['mmoresa PHK-mupa. IlepBbie KJIETKM W HMX 3BOJIOIHS.
dopMUpOBaHKE OCHOBHBIX TPYIIIT )KUBBIX OPraHU3MOB

2.2

Pazputne xu3Hu Ha 3emsie 1o spamM U nepuoaam. Karapxeil. Apxeiickas u
nporepo3oickas 3psel. [laneo3olickas spa U ee MEpHUObl: KEMOPUIMCKUN, OPIOBUKCKHIM,
CUJTypPUICKUH, JEBOHCKHU, KaMEHHOYTOJbHBIM, MEepMCKU. Me3o30iickas 3pa u ee
IIEPUOJIBL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3oiickasg 3pa M ee Nepuolbl: MaJCOr€HOBBIM, HEOI€HOBBIA, AHTPOIOTE€HOBBIN.
XapakTeprucTUKa KJIMMaTa U TIeoJOrH4eckux IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PaCTUTENHHOTO U KUBOTHOTO MHUpa. ApoMoph03bl Yy pacTeHUi U )KUBOTHBIX. [losiBiIeHuMe,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BONIONKUNA. OCHOBHBIE CUCTEMAaTHYECKUE
IpYMIbl OPTaHU3MOB

2.4

OBomronusl  4YenoBeKa. AHTpONOJOTMs Kak Hayka. Pas3BuTue mpencTaBieHUR O
MIPOUCXOXACHUN YesloBeKa. MeTobl n3ydeHust aHTpororese3a. Cxo/cTBa U pa3inyus
YeJI0BEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme cuibl  ((pakTopbl) aHTpororeHe3a. HacnencTBeHHas W3MEHYMBOCTH |
€CTeCTBEHHbII 0TOOp. OOILIECTBEHHBIH 00pa3 KU3HM, H3TOTOBICHHE OpYAMH Tpyna,
MBIIIJICHUE, PEUb

2.5

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UernoBEeK yMenbl,
UYenosek npsamoxopsamuil, YenoBek HeaHaepTralbckui, YemoBexk pasyMHbld. Haxonku
HCKONAEMBbIX OCTaHKOB, BpEMsS CYLIECTBOBAaHHSA, OO0JacTh paclpocTpaHEHHs, 00beM
TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OPYAHS

2.6

YenoBeueckne pacsl. OCHOBHbIE OOJIBIIME pachl: eBpoIieouHast (eBpa3uiickas), HErpo-
aBCTpajouHas (dKBAaTOpUabHAs), MOHIOJOMJHAs (a3MaTCKO-aMepuKaHcKasi). YepTbl
MPUCIIOCOOJIEHHOCTH MpPEICTaBUTEIeH 4eI0BEYECKHX pac K YCIOBHSIM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpY>Karolas cpeia

3.1

DOKoJIOTHSl KaK Hayka. 3aJadyd W pas3lienbl dJKOJOTHH. METOAbl JKOJIOTHYECKUX
UCCIIeIOBaHMI. DKOIOrHuecKoe MUpoBo33peHue. Cpenbl OOMTaHUsI OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3AYIITHAS, TOYBCHHAS, BHYTPUOPTaHU3MEHHAs

3.2

Oxonornueckue (axropel. Knaccudukamusi skomorudeckux (paxTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPONOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

Abuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiaxHOCTh. DoTomepuonusm.
[TpucnocoOnenns opraHu3MOB K JIeHCTBHIO aOMOTHYECKUX (akTopoB. buomormueckue
PUTMBI

3.4

buotnueckne daxkTopel. Buumbl OHOTHYECKHMX  B3aMMOJCWUCTBHI: KOHKYpPEHIIWS,
XHUITHUYCCTBO, napa3suTuim, MYTYaJIU3M, KOMMCHCAJIN3M (HaXHe6HI/I‘-ICCTBO,
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KBapTHPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX B3aUMOICHCTBUI
IUIsl CYLIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKHU nomnyasnud. OCHOBHBIE I0Ka3aTesd IOMYJISALMH:
YHUCJIEHHOCTb, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauus. JuHamuka
YHUCICHHOCTHU HOMYJISLUU U €€ PEryJIsaIus

COO6H_I€CTB3 N 3KOJIOTHYECCKUEC CUCTEMBI

CoobOmiectBo  opranu3mMoB -  OuorieHo3.  CTpyKTypsl  OHOIIEHO3a:  BUOBas,
POCTpaHCTBEHHAs, Tpodudeckas (muiieBas). Bunbl-noMmuHanThl. CBsI3M B OHMOIICHO3E

4.2

Dkojoruueckre cuctembl (dkocuctembl). I[lonsarue o6 skocucTeMe U OUOreOlEHO3E.
q)YHKI_[I/IOHaJILHbIe KOMITOHCHTBI 3KOCUCTEMBI: MPOAYUCHTBI, KOHCYMCHTBI, PCAYLICHTLI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTrUU B SKocucTeMe. Tpodudeckue (MUIEBBIE) YPOBHU
skocucTteMbl. [Iumessie nenu u ceru. OCHOBHBIE MOKa3aTeIN 3KOCHCTEMBI: Omomacca,
OPOAYKIMSA. OKOJOTUYECKHE MUPAMUIBL: TPOAYKIMH, UHUCICHHOCTH, OHOMAacCCHI.
CBoiicTBa YKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. Cykieccus

4.3

[Ipupoanble SKOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. ODKOCHCTEMa XBOMHOIO WIIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocHucTeMbl. bronornyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak akrop ycroiunBocTy 3kocucteM. CoxpaHeHrue OMOIOTHIECKOTO
pa3zHooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpYKTypa OHOChEpHI.
XKusoe BemectBo u ero (yHkuuu. OcoOeHHocTH Ouochepsl Kak TriI00anbHON
sKocucTeMbl. /IlnHaMuyeckoe paBHOBecHe U oOparTHas cBs3b B Ouochepe. KpyroBopotsr
BEIIECTB M OMOTr€OXMMHYECKHE IMKJIBI AJIEeMEHTOB (yrjiepoaa, a3oTa). 30HAIbHOCTh
o6uoctepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuectBO B Ouocdepe 3emin. AHTPONOreHHblE M3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHoOBa palMOHAIBHOIO YNPABICHUS NPUPOAHBIMU PECYpcaMH M UX HCIOJIb30BaHUE.
JlocTukeHust OMOJIOTUU M OXpaHa MPUPO/Ib

7. IEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMbBIX
TPEBOBAHUMU K PE3YJIHBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJBHOM NPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

IIpoBepsiembie Ha EI'D no 0uo10ruu TpedoBaHmsi
K pe3yJbTaTaM 0CBOEHHsI OCHOBHOM 00pa30BaTe/ibHOM MPOTrpaMMbl
cpeaHero oouiero o0pa3oBaHus

Kon

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM OCBOCHHSI OCHOBHOM

IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOTPaMMBI CpeHero oomiero oopa3oBaHus

TpeOOBaHMS
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CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOH €CTeCTBEHHOHAYYHOW KapTHHBI MHUpa, B
MMO3HAHUM 33aKOHOB NPUPOABI M PEIICHUH >KU3HEHHO BAXKHBIX COLIMAIBHO-
ATUYECKHUX, SKOHOMHUYECKHUX, SKOJIOTMYECKHX MpOoOJeM YellOBEYeCTBa, a TAKXKE B
pEIICHUH BOIMPOCOB PAIMOHAIBLHOTO MPHPOJIONOIL30BaHUS, B (OPMUPOBAHUU
LIEHHOCTHOTO OTHONICHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJIe POCCUUCKHUX
1 3apyOEKHBIX YUYEHBIX - OMOJIOTOB B pa3BUTHE OMOIOTUU

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOAAX HAYYHOIO IO3HAHMS,
UCIIOJIb3YEMBIX B OMOJOTHYECKUX HCCIIETOBAHUIX KUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, W3MepeHUE, MPOBEJCHUE HAOMIOJEHUN); CrOco0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPO/IE.

YMeHue BBIABUTaTh TUIIOTE3bI, IPOBEPATh UX IKCIIEPHUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupyst 1esIb MCCIEAOBAaHUSA, AHAJIU3UPOBATh TMOJIYUYEHHBIE PE3YJIbTAaThl U
JIeTIaTh BBIBOIBI.

BrlsiBneHre 3aBUCUMOCTH MEXIy HCCIEIyEeMbIMU BEIMUYMHAMHU, OOBICHEHUE
MOJyYCHHBIX PE3YyJbTaTOB U (HOPMYITHPOBAHHWE BBIBOJAOB C HCIIOJIb30BAaHHEM
HAyYHBIX TOHATUN, TEOPH U 3aKOHOB

YMeHue BnaseTh CUCTEMOW OHOJOIMYECKUX 3HAHUHM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararouue 6MoJ0rn4eckue TEPMUHbBI U TOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHus3M, BUJ, THONYJALMS, O3KOCHCTeMa, OuoueHo3, Ouocdepa;
MeTa0oJiu3M, TOMEOCTa3, KJIETOYHBIH  HMMMYHUTET, OHOCHMHTE3  Oelika,
OMOMOIMMEpPbI,  JUCKPETHOCTb,  CAMOpPETYJSLMs,  CaMOBOCIIPOU3BEJICHHE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouosiornyeckue Tteopuu: kierouyHas Tteopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kinoHampHO-cenekTuBHOro mmmynurera I[I. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoOcTH T. Moprana, 3akOH 3apOABIIIEBOIO
cxonctBa K. bapa, sBomrormonnas teopust Y. JlapBuHA, CUHTETHYECKAs] TEOPHS
9BOJIIOIMM, Teopusi aHtpororeHesa Y. JlapBuHa; Teopust OuoreoneHosa B.H.
CyxkaueBa; yuenue H.J. BaBunoBa o 1eHTpax MHOrooOpasusi U IPOUCXOXKIECHUS
KyJIbTYpHbIX pacTeHuid, ydeHne A.H. CeBepuoBa 0 MNyTIX U HalpaBICHUAX
sBomtonuu, yuenue B.W. Bepnaackoro - o Ouocdepe); 3aKkoHbl (eAMHOOOpa3us
IIOTOMKOB TIEPBOTO IIOKOJIEHHS, pACIICIUIEHUS IPU3HAKOB, HE3aBUCHUMOIO
HacJeIoBaHus Mpu3HakoB . MeHnzaens; clenjieHHoro Hacjle0BaHUs IPU3HAKOB U
HapylleHMsl CcuUeIuleHHs TeHoB 1. Moprana; TrOMOJIOIMYECKHX pSIOB B
HacneAcTBeHHOM n3MeHunBocTy H.M. BaBunosa; renernyeckoro pasHosecus Jx.
Xapau u B. BaitnOepra; 3aponsimeBoro cxonactBa K. bapa; O6uorenernueckuit
3akoH J. ['exkens, @. Mrosutepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILIEMEHTAPHOCTH);

npaBuia (MuarMyMma HO. JInbuxa, 3K0I0THYecKO MUpaMHuIbl Yucell, OMOMacChl U
SHEprun);

runore3bl (koauepBatHoi A.M. Onapuna, nepBuyHoro Oynbona JIx. XomzaeiiHa,
mukpocoep C. okca, pudosuma T. Yek)

YMeHue pemath IMOUCKOBbIE OHMOJOTHMYECKHE 3aJaud; BBISBIATH NPUYUHHO-
CJIEICTBEHHBIC CBSI3W MEXIY HCCIEAYEeMBbIMA OHOJIOTHYECKUMU OOBEKTaMH,
MpoLeccaM U SBJICHUSMH; JENaTh BBIBOJbI M IIPOTHO3Bl HAa OCHOBAHUU
MOJYYEHHBIX PE3yJIbTaTOB;

COCTaBIATb T€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUSA JUIl Pa3HbIX THUIIOB
HACJIEIOBAHUS IIPU3HAKOB y OPTaHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA BEILECTB U
SHEPTUH B KOCUCTeMax (LEMU MUTAHUs, TUIIEBBIE CETH)
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YMeHue yCTaHaBIMBATh B3aUMOCBA3M MEXIY CTPOGHHEM U (DYHKIUSIMHU:
OpPraHOMJIOB, KIJIETOK pa3HbIX TKaHEH, OpraHaMM M CHCTEMaMH OpraHOB Yy
pacTeHuil, JXMBOTHBIX W YEJIOBEKA; MEXIy dTalaMd OOMEHa BEIIECTB; 3TallaMH
KJIETOYHOT'O IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB; 3TAallaMi AMOPHUOHAIEHOTO
Pa3BUTHS; TCHOTUIIOM U (heHOTUTIOM, (peHOTUTIOM U (haKTOpaMH Cpebl OOUTaHUS;
NPOLIECCaMU  HBOJIONMH; ABIKYIIMMH CHJIAMH aHTPOIIOTeHE3a; KOMIIOHEHTaMHU
Pa3IUYHBIX SKOCUCTEM U MPUCTIOCOOICHUSIMI K HUM OpPTraHH3MOB

YMeHue BBIICNATH CyIIeCTBEHHBIC TPU3HAKH:

CTPOCHHMS BHUPYCOB, KIETOK TPOKAPHOT M OSYKApPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BUJOB, OMOTEOIEHO30B, SKOCHCTEM U OHOChEpHI;
CTPOCHHS OPT'aHOB U CUCTEM OPTraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; IIPOIIECCOB
KU3HEICATCILHOCTH, TMPOTEKAIOMIMX B OPraHU3Max pacTCHHM, >XUBOTHBIX U
YeJIOBEeKa; OHMOJIOTMYECKHUX IPOILECCOB: OOMEHa BemecTB (MeTaboau3M),
uHbOpMAIMM W TPEBpPAIICHUS OHEPruM, OpOXKEHHUs, aBTOTPOYHOTO W
reTepoTpo(GHOro TUIIOB MUTAHMS, (POTOCHMHTE3a U XEeMOCHHTE3a, MUTO3a, Melo03a,
ramMeToreHe3a, 3MOpHOreHe3a, MOCTIMOPHOHAIBLHOTO DPAa3BUTHUS, PA3MHOKCHUS,
WH/IMBUYaJIbHOTO Pa3BHUTHUSl OpraHu3Ma (OHTOTE€HE3a), B3aMMOJCHUCTBUS TCHOB,
reTepos3uca; IeHCTBUI MCKYCCTBEHHOTO 0TOOpa, CTAOMIM3UPYIOIIETO, IBIKYIIETO
1 pa3pbIBAOIIEr0 €CTECTBEHHOTO 0TOOPA; aJIONAaTPHYECKOTO U CHMITATPHYECKOIO
BHI000pa30BaAHUS;, BIVSHIS ABYKYIIMX CHJI SBOJIIOIIMH Ha TCHO(OHT Oy JISAINN;
MPHUCIIOCOOICHHOCTH OPraHU3MOB K Cpej/ie OOMTaHUs, YepeOBaHUS HAIPaBJICHUN
IBOJIIOIMH;, KPYTOBOPOTA BEIIECTB M MIOTOKA SHEPTUU B IKOCUCTEMAX

ChopMupoBaHHOCTh YMEHUSI BBIICNATH CYLIECTBEHHbIE IIPU3HAKH BHPYCOB,
KJIETOK MIPOKAPUOT U SYKAPHOT; OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB,
BHJIOB, OMOT€OIIEHO30B U IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U
MpeBpalieHus] JHEePrud B KiIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 U
JHEPreTHYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meh03a, OIUIOJOTBOPCHHS,
Pa3BUTUA U Pa3MHOXKECHHS, HHAUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
O00prOBI 32  CYILIECTBOBAaHME, €CTECTBEHHOro o0T0OOpa, BHUI000pa30OBaHUs,
MPHUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOWTaHus, BIUSHUS KOMIIOHEHTOB
3KOCHUCTEM, aHTPOHOFCHHBIX I/ISMCHGHI/II\/JI B DOKOCHCTEMaAX CBOGI71 MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBpAILEHUs SJHEPTUH B Onochepe

YMmenue HCIIOJb30BaTh COOTBETCTBYIOIIIUC APTYMCHTEI, 6I/IOJ'IOFI/III€‘CKYIO
TCPMHUHOJIOTUIO U CUMBOJIMKY JIA JOKAa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TI'PYIIII; B3AUMOCBA3U OPraHU3MOB U CPCbL O6I/IT8.HI/I}I; CINHCTBA
YCIIOBCYCCKUX pac; HGO6XOJII/IMOCTI/I 30pOBOTO o6pasa KHN3HHU, COXpaHCHUA
pa3Hoo6pa3I/I;1 BUJIOB U 3KOCHUCTEM KaK YCJIOBUA COCYIICCTBOBAHUSA IIPUPOJABI H
YCJI0BCUECCTBA

YMeHue KpUTHUYECKH OLIEHMBaTh HMH(OpManuio OHWOJIOrMYECKOTO COJEp>KaHUs;
MHTEPIPETHUPOBATH STHUECKUE ACTIEKThl COBPEMEHHBIX UCCIIEOBAaHUI B OMOJIOTHH,
MeAUIMHEe, OMOTEeXHOJIIOTUH; paccMaTpuBaTh IJIOOAbHBIE  HKOJIOTMYECKHE
poOJIeMBbl COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MTO3ULIAIO
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IlepeueHb 371eMEHTOB CO/Iep:KaAHUsA, IPoBepsieMbix HA EID
10 0MOJI0rvH

Kon

[IpoBepsiemMblil 3J1IeMEHT coaep KaHus

buonorusa xax HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

CoBpeMeHHast OMOJIOTHS - KOMILJIEKCHAs HayKa. BHOJIOrnvyeckre HayKu U H3ydaeMblie MU
npobiembl. DyHIaMEHTaNbHBIC, TPUKIIATHBIC U TTOMCKOBBIE HAay4YHBIC WCCIICTOBAHUS B
OHOJIOTHH.

3Hauenue Ouosiornu B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. IIpodeccuu, cBsizanHbie ¢ Ouoyiorueld. 3HAYeHHE OHMOJIOTHMM B IPAKTHYECCKON
JESITEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe
HIPUPOJIBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEIOCTHOCTb, CIOKHOCTh M YIOPSAOYEHHOCTh
CTPYKTYpbI, OTKPBITOCTh, CaMOOPTaHU3AlMsI, CaMOBOCIPOU3BEICHUE, Pa3APaKUMOCTh,
W3MEHYUBOCTH, POCT M pa3BUTHE.

YpoBHM OpraHu3aldyd >KUBbIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MOMYJISIIIUOHHO-BUIOBOM, HSKOCHUCTEMHBINH (OMOreOIeHOTUUECKHN),
ouocdepnsiid. [Ipoueccel, mpoucxossiiye B KUBbIX cucTtemMax. OCHOBHBIE NpPU3HAKU
XKUBOTO. JKM3HB KaKk (hopMa CyIIECTBOBAHUS MaTEPHH

1.3

Meroast  Ouwosornueckoid — Hayku. HaOmogeHuwe, u3MEpeHHE,  OKCIEPUMEHT,
cucTeMaTtusanusi, MeraaHanus. [loHsTHEe O 3aBUCUMOM M HE3aBUCHUMOW NEPEMEHHOM.
[TnanupoBanue skcnepumenTa. [loctaHOoBKa M mpoBepka rumnote3. HyneBas rumoresa.
[TonsiTre BBIOOPKHU U €€ JAOCTOBEpHOCTh. Pa3bpoc B Ouonormueckux AaHHBIX. OleHKa
JIOCTOBEPHOCTH  TOJYYEHHBIX  pe3yibTaToB. [IpUYMHBI HUCKaKEHUS PE3yJIbTaTOB
skcnepuMenTa. [loHATHE CTaTUCTUYECKOTO TecTa

KneTka kak Omosiorudyeckasl CicteMa

2.1

Knerka - cTpykTypHO-(DyHKIIMOHANbHAS €AMHUIA )KUBOTO. cTOpus OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUYHON TEOPUH.

MeToapl MOJEKYJISIpHOM W KJIETOYHOM OHMOJIOTMU: MHKpPOCKOMNMs, Xpomarorpadus,
a5eKTpoope3, METOJ MEUYEHbIX aToMOB, aAuddepeHnnanbHOe LEHTPUPYTHPOBAHUE,
KYJbTUBHPOBAaHHE KIIETOK

2.2

XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yIbTPaMHUKpPOdJIeMeHThl. Bosia u ee poib
KaK PacTBOPHUTENS, peareHTa, ydacTHe B CTPYKTYpPUPOBAHMM KJIETKH, TEIUIOPETYIISALUU.
MuHepalbHBIC BEUIECTBA KIIETKH, UX OMOJIOTHYECKast poib. PObh KaTHOHOB M aHHOHOB B
KJIETKE.

Bruonornveckne mommmepsl. bermkn. AMWHOKHCIOTHBIH cocTtaB OenkoB. CTPYKTYpHI
OenxoBoit Monekynbl. [lepBuuHast cTpykTypa Oesika, HeNnTUAHAs CBsA3b. BTopuuHas,
TPeTUYHAsl,  YeTBEpTUYHAs  CTPyKTyphl.  JleHatypamms.  CBoiicTBa  OeNKOB.
Knaccudukanus 6enkos. buonorunueckue GpyHKIuN 6ENKOB.

VYrneBonpl. MoHOCaXapuIbl, AUCAXapUbl, OJIMTOCAXapuabl W Tonucaxapuasl. OOmmii
IUTaH CTPOCHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEeBOAOB. buonornueckue GpyHKIUU
YTJIEBOIOB.

Jlumuasl.  T'mapodunbHO-TUApOdPOOHBIE  cBoiicTBa.  Knaccupukanumss — aunumios.
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Tpurnuuepunsl, pochonumnuasl, BOCKH, cTepoupl. buonornueckue GyHKIUN JTUITHIOB.
O6mme cBoiicTBA OHMOJIOTMYECKUX MEMOpaH - TEKydecTb, CIIOCOOHOCTH K
CaMO3aMbIKaHHUIO0, ITOJIyIIPOHUIAEMOCTb.

Hyxneunossie kucnotel. [IHK u PHK. Ctpoenune HykinenHoBbIX KHUCIOT. HykineoTuasbl.
[Mpuamun komriementapHoctu. llpaBuno Yapradda. Crpykrypa JHK - nBoitnas
cnupasib. Mectonaxoxaenue u ouonorundeckue Gpynknuu IHK. Bugsr PHK. ®ynaknun
PHK B kietke.

Crpoenne Mosekyiibl AT®. Makposprudeckue cBsizu B moJiekysne AT®. buonoruueckue
¢yukuun  AT®. BoccTaHoOBIEHHBIE NEPEHOCUYMKH, WX (QYHKIMM B  KIETKE.
CexBenuponanue JIHK.

CrpykrypHast Ouojorus: OHOXMMUYECKHEe W OMO(pHU3NYECKHE HCCIEeIOBaHMUS COCTaBa M
IIPOCTPAHCTBEHHOMN CTPYKTYPBI OMOMOJIEKY I

2.3

Tunel kneTok: sykapuoTHueckas U npokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHbIE
00pa3oBaHMsI KJICTKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas creHka Oakrepuil U apxeil.
OcoOeHHOCTH CTPOEHUS! reTepoTpodHON M aBTOTPO(HON NMPOKAPUOTUYECKHUX KIIETOK.
MecTo U posib IPOKAPUOT B OMOLIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHNE dYKapUOTHIECKOH KieTku. [lmasmarndeckas memOpana
(mnazmanemma). CTpykTypa mjia3mMaTuyeckoid MeMmOpaHbl. TpaHCHOPT BeELIECTB yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (muddysus, obnerdeHnas auddysus),
aKTUBHBIM (TMEPBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [losynpoHunaemocTsb
MemOpanbl. PaGoTta HaTpwii-KaaumeBOro Hacoca. DHIOUUTO3: MHHOIMTO3, (Haromuros.
Ox3ouuto3. Knerounas crenka. CTpykTypa U (YHKIMH KJIETOYHOH CTEHKU pPacTEHHUH,
rpuboB.

[uromnazma. [urozons. Lurockener. [IBumkeHHe HUTOIUIa3Mbl. OpraHouabl KIETKH.
OpHoMeMOpaHHbIE OpPraHoWAbl KJIETKU: sHporazmatudeckas cerb (OIIC), anmapat
lonbmku, JAM30COMBI, MX CTpoeHHe W (yHKIUH. B3auMocBsi3p OAHOMEMOpPaHHBIX
opraHouioB kieTku. CTpoeHue TIpaHyJIspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX
6enxoB. CHHTe3 KJIETOYHbIX MeMOpaH. ['mankuil (arpanysipHbIi) SHIOMIA3MaTHYECKUI
petukynym. CekperopHas GpyHkuus anmnapara ['onabmaxu. TpancnopT BemecTB B KIIETKE.
Baxyonu pacturensHbIx kineTok. Knerounstii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TITACTUIBL.

Crpoenue u (GyHKIMM MUTOXOHJpUHA M TutacTul. [lepBUYHBIEC, BTOPUYHBIE U CIOXKHBIE
m1acTUbl GOTOCUHTE3UPYIOUINX 3YKAPHOT. XJIOPOIIACThI, XPOMOIIIACTHI, JTEMKOMIACTBI
BBICILINX PACTCHHM.

HememOpannbie opranou bl kietku CtpoeHue u GpyHKIUKM HeMeMOpaHHBIX OPraHOMIOB
kineTku. PuGocombl. MukpodunamenTsl. MpleyHble  KJIETKH. MHKpOTPYOOUKH.
Knerounsnii nentp. CtpoeHne M JBUKEHUE JKTYTUKOB U peCHUYEK. MUKpPOTpYyOOUKH
nuToriasMel. LleHTpros.

SAnpo. Obonouka siipa, XpOMaTHH, KapuoIUia3Ma, SAPBIIIKH, UX CTPOCHUE U (PYHKIIHH.
Snepubiii OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOXKEHHE XPOMOCOM B
uHTepdazHoM saape. beaku xpomaruHa - THCTOHBI.

Knerounsle  BritoueHuss. CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIT)

2.4

AcCUMWISIIIMS ¥ TUCCUMUJISILIUSL - JIBE€ CTOPOHBI MeTabonau3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPOHBIA M TeTepoTpodHBIA. YdacTHe KHCIOpPOoJa B OOMEHHBIX IPOIECCaX.
DHeprerudeckoe oOecneueHue kieTku: mpeBpaiieHne AT® B oOMeHHBIX mpolieccax.
@depMEeHTAaTUBHBIN XapakTep peaknuuid KIeTOYHOro MeTtabonuszMa. DepMEHTH, HX
CTpOeHHEe, CBOWCTBA M MexaHm3M neuctBus. Kodepmentsl. Otnnuus (QpepMEeHTOB OT
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HEOPraHMYECKUX  KaTaJu3aTopoB.  benku-akTuBaTopsl U OEIKU-MHTHOUTOPHI.
3aBUCHMOCTB CKOPOCTH (DEPMEHTATHUBHBIX PEAKIUI OT Pa3IMUHbIX (PAaKTOPOB.
[TepBUuHBIN CHHTE3 OPraHMYECKUX BellecTB B KieTke. DoTocunTe3. Ponb xmoporiactos
B mporuecce GoTtocunTe3a. CBeToBast n TeMHOBas (asbl. I[IpogykTHBHOCTE (OTOCHHTE3A.
Brusiue paznuuHbix (aKTOpOB HA CKOPOCTh POTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.
XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHMHTETHKOB:  HHUTPH(UIMPYIOIINE
OakTepuu, IKele300aKTepuH, CepoOaKTEepPHH, BOJOPOJHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunsr 6posxenus. [IpoayKkTel OpoXeHHS U UX UCIOJIB30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MbBI KaKk OOBEKTHl OMOTEXHOJOTMH U
BO30yaHTEIH OOJIE3HEH.

AdpoOHBIE OpraHu3MBbl. JTanbl HEPreTHYecKoro odOmeHa. [loAroTOBUTENBHBIN STarl.
['nmuKou3 - 6ECKUCIOPOTHOE PACIICIUICHHE TITFOKO3bI.

buonoruyeckoe okucieHue, WK KIETOYHOE JbIXaHue. Poiab MUTOXOHAPHI B mporeccax
OMOJIOTHYECKOTO OKHUCIICHHSI. Luknnyeckue peaKium. OKUCITUTETHHOES
¢dochopunupoBanue. [IpeumymecTBa a’poOHOro myTH oOOMEHa BELIECTB IEpe
aHadpoOHBIM. D()(PEKTUBHOCTH IHEPTETHUECKOTO0 0OMEHa

2.5

Peaknun matpuuHoro cunresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMIX MAaTPUYHOIO
cuHTe3a. Peanusanus HacneaCcTBeHHOM MHpopManuu. ['eHeTHUecKuil Koj, ero CBOUCTBaA.
Tpanckpunuus -  marpuubii  cunTe3 PHK.  IlpuHnuner  TpaHckpunuuu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcisauusa u ee
sTambl. Yuactue TpancnopTHeix PHK B 6uocunTe3e Oenka. YcinoBusi OnocuHTes3a Oemka.
KoaupoBanue amuHokuciot. Ponb pubocom B GrocuHTe3e Oemka.

Opranuzanys reHoMa y MpPOKapUOT U SYKapuoT. Peryisiiuss akTUBHOCTH TEHOB Y
npokapuoT. ['unoresa onepona (. XKako0, XK. Mano). Perynsauus oOMeHHBIX IPOLIECCOB
B KJIeTKe. KneTo4ynslii romeocras.

Bupycel - HekieTouHble (GOpPMBI )KU3HU U o0nMraTHele napa3uthl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprogaros.

BupycHble 3a0oneBaHusi uenoBeKa, JKUBOTHBIX, pacreHuil. CIINA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

2.6

Knerounsnii muki, ero mepuoasl u perynsmus. Matepdaza m muto3. OcobeHHOCTH
IpoIeccoB, MpoTekaromux B  uHTepdasze. IloaroroBka KIETKH K  JICJIEHUIO.
[IpecunTeTnyueckuii  (MOCTMHUTOTUYECKHI), CHHTETHYECKUA M TMOCTCHHTETUYECKUA
(MpeMUTOTHYECKHIT) TEpUO/IbI HHTEP(A3HI.

Marpuunsiii = cunte3  JIHK-perumxkanus. [Ipuanuner  permmkannu — JIHK:
KOMILUIEMEHTAPHOCTD, ITOJTYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAJUIEIBbHOCTh. MeXxaHu3m
pemukanun  JIHK. Xpomocombl. Ctpoenue xpomocom. Termomepsl M Temomepasa.
XpOMOCOMHBII HabOp KJIETKM - KapHOTHM. JIMIUIOMIHBIA M TalUIOMAHBIA HaOOpHI
xpoMocoM. ["'omosornuHbIe XpoMOCOMBI. [10510BBIE XPOMOCOMBI.

Jlenenue kneTku - mMuto3. CTaguu MHUTO3a U NPOUCXOJAIIME B HUX IPOLECCHL. THIbI
Murto3a. KaprnokuHe3 W nuTOKMHE3. buonormuyeckoe 3HaueHue MuTo3a. Perynsanus
MHUTOTHYECKOT0 LUKJIa KIeTKH. [Iporpammupyemas kieroyHasi rTHOenb - alonTos.
@yHKIMOHATbHAS TEHOMHKA

Opranusm Kak OMoJIoruyecKas cuctema

3.1

O)IHOKJ'IeTO‘—IHI)Ie, KOJIOHHUAJIBHBIC, MHOI'OKJICTOYHBIC OpraHu3Mbl W MHOTI'OTKAHCBBIC
OpPTaHU3MBI.

@dopMBI pa3MHOKEHHsI OPraHU3MOB: Oecrojioe (BKIIIOYas BETeTaTHBHOE) M IOJIOBOE.
Bunst  Oecnonoro  pasMHOXKEHHS:  TOYKOBAaHUE, CHOPYJALuUs, (parmeHTanus,
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KJIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBele kieTku, wiau ramersl. Meio3. Craguum wmeitosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buosorndeckuil cmbIca Meio3a U
IIOJIOBOTO Iporecca. Meio3 U ero MecTo B JKU3HEHHOM IIUKJIE OPraHU3MOB.
IIpenzaponpiueBoe paszButve. ['ameroreHe3 y KUBOTHBIX. llosoBbIE  Kene3bl.
OOpazoBanue W pa3BUTHE MOJNOBBIX KieTok. Cnepmarorene3 u ooreHe3. CrTpoeHue
MOJIOBBIX KJIETOK. OIUIOOTBOPEHUE M SMOPHMOHAIBHOE Pa3BUTHE XKUBOTHBIX. CriocoObI
OILUIOAOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuuBuayansHOe pa3BUTHE OpraHu3MoB (oHToreHes). Ctaauu 3MOpHOreHe3a KUBOTHBIX
(ma mpumepe narymku). Jpobnenue. Tumbl apoGnerus. OcoOEHHOCTH ApOOJICHUS
MJIEKOMUTAIOIUX. 3apOAbIIIEBbIE JTUCTKH (TacTPyJIsALMsl). 3aKjIaKa OpraHOB U TKaHEHN U3
3apOJBIIIEBbIX JINCTKOB. B3auMHOEe BIMSHUE 4YacTel pa3BUBAIOLIETOCA 3apojbllia
(aMOpHoOHanbHasE MHAYKIMS). 3aKiajJka IJIaHa CTPOEHUS >KMBOTHOTO Kak pe3yJbTaT
HMepapXHuecKUX B3aUMOJEHUCTBUN TeHOB. BiusHue Ha SMOpUOHAIBHOE pa3BUTHE
pa3nuyHbIX  (HAaKTOPOB  OKpyKaromed cpeasl. Poct ®  pa3BUTHE  KUBOTHBIX.
[ToctomOpuoHaneHbIii  miepuoa. Ilpsmoe w  Hempsimoe pa3uTHe. Pa3Butue c
MeTamMop(}o30M y OECIO3BOHOYHBIX W IO3BOHOYHBIX JKMBOTHBIX. buomormdeckoe
3HAQUYEHHE MPAMOrO0 M HENPSMOIO Pa3BUTHS, UX pacCHpoOCTpaHEHUE B Ipupone. Tumbl
pocta XKHUBOTHbIX. DakKkTOpbl pEryjasiluud pocTa >KUBOTHBIX U 4enoBeka. Craauu
MOCTAMOPHUOHANBHOTO Pa3BUTHsI Yy >KUBOTHBIX W uesnoBeka. llepuoabl oHTOreHesa
YeJloBeKa.

PasmuoxeHue m pasButue pacreHuid. I'amerodur u crnopodur. Melio3 B KU3HEHHOM
nukie pacteHui. OOpazoBaHue CIOp B Ipolecce Mmeiosa. ['amerorenes y pacteHuil.
Omn010TBOPEHNE U Pa3BUTUE PACTUTENIbBHBIX OPraHU3MOB. /[BOMIHOE OIIOAOTBOPEHUE Y
LBETKOBbIX pacreHud. OOpa3oBaHME U pa3BUTHE CeMEHU. MeXaHHU3Mbl pETryJsaIuu
OHTOT€HE3a y paCTEHUH U KUBOTHBIX

3.2

Hcropust cTaHOBIEHHMS W pa3BUTUSl T€HETHMKUW Kak HayKd. OCHOBHBIE T€HETUYECKHE
MOHSATHSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE TEHBI, aJbTePHATHUBHBIC
MPU3HAKU, TOMUHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3Ur0Ta, YNCTas
JIMHUS, TUOPUIBI, TCHOTHII, dbenoTur. OcHOBHBIE METO/IBI TCHETHKU:
TUOPUA0TIOTHUECKUMA, ITUTOIOTHUYECKHM, MOJIEKYISIPHO-T€HETHYECKHIA

3.3

Mounorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaens - 3aKoH e€IMHOOOpa3us
ruOpuioB nepBoro nokoijeHus. llpaBuno nomuHupoBanus. Bropoil 3akon Menaens -
3aKOH  paclleruieHus Tpu3HakoB. LluTomornyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeIIMBaHus. [ 'Umore3a Y4ucTOTh ramer.

AHanu3upyromiee — ckpemuBaHue.  [IpoMexxyTOuHBIH ~ XapakTep  HacleJOBaHUS.
Pacmienyienve npu3HakoB MPU HEMOIHOM JOMUHHUPOBAHUHU.

JurubpunHoe ckpemmuBaHue. TpeTuil 3akoH MeHaens - 3aKOH HE3aBHUCHMOTO
HacJeA0BaHUs Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHMS.
CuernnieHHoe HacnenoBaHue mpuszHakoB. Paboter  T. Moprana. CuenieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHHE CUEIJICHHS MEXIy T€HaMH. XPOMOCOMHAasi TE€OpHUs
HacCJIeICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIH MEXaHU3M OMNpEJeNIeHUsl Mojla. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIii M TreTeporaMeTHbld ToJ. ['eHeTuyeckas CTpyKTypa
MOJIOBBIX XpOMOcOM. HacnemoBanue NMpHU3HAKOB, CIEIUIEHHBIX C MOJIOM. ['@HOTHN Kak
LesiocTHas cucrema. I[lnerorponus - MHOXKECTBEHHOE JEeMCTBUE reHa. MHOKECTBEHHbBIN
ajuienu3M. B3anmoneicTBUe HealleNbHBIX T'eHOB. KOMIUIEMEHTapHOCTh. JIHCTAa3.
[Tonmumepus

3.4

B3aumopeiictBue reHotuna u cpeabl npu GopmupoBaHuM (enorumna. M3MEeHYMBOCTH
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npu3HakoB. KadecTBeHHbIE W KOJIMYECTBEHHbIEC TMpPU3HAKU. BUIbI N3MEHUMBOCTHU:
HEHACJIEeACTBEHHAs U HAaCJIeACTBEHHAS.

MoaundukanonHas U3MeHYUBOCTh. Ponb cpensl B (hopMuUpoBaHMM MOAM(PUKALIMOHHOM
n3MeHYnBOCTH. HopMa peaknmu npu3Haka. BapuanimoHHBIN s M BapuallMOHHAs KpUBast
(B. Horanncen). CBoiicTBa MOAH(PUKAITMOHHON N3MEHYHBOCTH.

I'enoTnnnueckass wW3MeHYMBOCTh. CBONMCTBA T'€HOTHUIIMYECKOM M3MEHUYMBOCTH. BuIb
FeHOTUINYECKOM M3MEHYMBOCTH: KOMOMHATHUBHASI, MyTallHOHHASI.

KomOunatuBHas M3MEHYMBOCTh. MeH03 M MOJIOBOM MPOIECC - OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTH. POJb KOMOMHATUBHON H3MEHYHMBOCTH B CO3JaHHUU TI'€HETUYECKOIO
pa3HOOOpa3us B Ipejiesiax OJTHOTO BU/IA.

MyTanmonHass MU3MEHYUBOCTh. Buabl MyTanuii: reHHblE, XpPOMOCOMHBIC, T€HOMHBIE.
CrioHTaHHBIC ¥ UHAYIIMPOBAHHbBIE MyTalluU. SIIEpHBIC M ITUTOIUIA3MATHYECKUE MYTAIlHH.
CoMaruueckue U 1mojoBsie MyTauuu. [I[puurHbl BOSHUKHOBEHHS MyTaluil. MyTareHsl u
WX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Ipolecca. 3aKoH
TOMOJIOTMYECKUX PsIIOB B HacieacTBeHHON n3menunBoctu (H.M. BaBunos). Buesnepuas
H3MEHYMBOCTD M HACJIEICTBEHHOCTD

3.5

Kapuorun uenoBeka. MexayHapoiHas Iporpamma HCCIEJOBAaHUS T'€HOMa 4eJIOBEKa.
Meroapl  u3yueHUs ~ TEHETMKM  YEJIOBEKA:  TI'C€HEAIOTHYECKUU,  OJIM3HEIOBBIM,
LUTOT€HETUYECKUHM, MOMYJALUOHHO-CTATUCTUUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKUI.
CoBpemMeHHOE onpeaeeHue FeHOTHIIA: MMOJIHOTEHOMHOE CEKBEHHPOBAaHUE,
FEHOTUIIUpOBaHUE, B TOM uyuciae ¢ mnomombto III[P-ananuza. HacneactBeHHbie
3a0o0yieBaHUs 4YelloBeKa. [ ©HHBbIE M XPOMOCOMHBIE OOJIe3HM 4YeloBeKa. bone3nu ¢
HACJICICTBEHHOM MPEAPACIONOKEHHOCThIO. 3HAYE€HUE MEJIUIIMHCKOM TEHETUKU B
MPEAOTBPAIIEHUH U JICUCHUH T€HETUYECKUX 3a00sieBaHuil yenoBeka. CTBOJIOBBIE KIETKH

3.6

JlomecTuKanusi ¥ CENEKIUA. 3apoXKIEHUE CEelIeKIUU U JoMecTukaruu. Yuenwe H.U.
BaBunoBa 0 meHTpax MPOUCXOXKIEHUS U MHOTOOOpas3usi KyJbTYPHBIX pacTeHuil. Pomb
CEJICKIIMU B CO3JJaHUU COPTOB PACTEHUM M TOPOJ >KUBOTHBIX. COpT, MOpoja, MITaMM.
3aKOH TOMOJIOTMYECKUX PsIOB B HacieAcTBeHHOM m3MmeHunBoctu H.M. BaBunosa, ero
3HAYEHHE JIJISI CEIEKIIMOHHON paboTHI.

Mertoabl  cenekuMOHHOM — paGoTbl.  McKkyccTBeHHBI — OTOOp:  MaccoBbBI U
WHJMBUIYATBHBIA. DTanbl KOMOMHAITMOHHON ceNeKiuu. McnpiTanne nmpousBoauTesneit mo
MOTOMCTBY. OTOOp M0 TEHOTHUITY ¢ TIOMOIIbIO OIEHKU (PEHOTHUIIA TIOTOMCTBA U OTOOP IO
TEHOTHITY ¢ moMouIpio ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIHOHHOW paboThl. PaauanuoHHBIA U
XUMUYECKUM MyTareHe3 Kak HCTOYHHMK MYTallud y KyJIbTYpHBIX (DOPM OpraHW3MOB.
Hcnonb30BaHWe T€HOMHOTO pPEIaKTUPOBaHUS M METOA0B pekoMmOuHaHTHBIX JIHK mms
MOJYYEHUSI UCXOJHOTO MaTepraia i CEJICKIIUH.

[Tonyuyenne mnomumion0B. BHyTpuBHIoBas rubpuamuzanus. bIu3kopoacTBEHHOE
CKpelnuBaHue, Wi WHOpuauHT. HepoacTBeHHOE CKpemuBaHUE, WA ayTOPHUIUHT.
I'ereposuc u ero npuuunbl. Mcnonb3oBanue rereposuca B cenekuuu. OTnaneHHas
rubpunmzarus.  [lpeomonenne Oecrutoauwsi MEXBUIOBBIX THOpHAOB. JlocTmkeHms
CEJIEKIIUU PACTEHHUI U )KUBOTHBIX

3.7

OOBeKThl, HUCMONb3yeMble B OMOTEXHOJOTHH, - KJIETOUHBIE M TKAHEBBIE KYIBTYpBHI,
MHUKpPOOPTaHU3MBbI, UX XapakTepucTuka. TpaaunroHHas OMOTEXHOJIOTHA: XJIeOOoeUeHue,
MOJyYeHHE KHCIOMOJIOUHBIX MPOAYKTOB, BHHOAENHE. MHUKPOOHOIOTUYECKUNA CHUHTES.
OOBEKTHI MHUKPOOMOJIOTHYECKUX TexHoJorui. [IpomsBojacTBO Oenka, aMHHOKHCIOT H
BUTaMUHOB. VICKyCCTBEHHOE OIUIOJOTBOPEHHME. PEKOHCTpyKLIMsA — SHLIEKIETOK U
KJIIOHMPOBAHHE )KUBOTHBIX. METO TPaHCIUIAHTALUN SAEP KIETOK.

XpoMOCOMHas U TeHHasl UHKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPyUPOBaHUE

55




pexomOuHanTHBIX JIHK. JlocTwKeHMsT M TEpCIeKTUBBI XPOMOCOMHOH U TEHHOU
MH)XXeHepuu. MeauuuHckue 0uoTexHosoruy. Vicronp3oBanne CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHu4YCCKOro Mupa

4.1

buonornueckoe pasHooOpasue opraHu3mMoB. COBpeMEHHas CHUCTEMa OPraHUYeCKOro
mupa. [IpuHnunel knaccudukanum opraHu3MoB. OCHOBHBIE CHCTEMATHUECKUE TPYIIIBI
OpPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS U KU3HENEATEILHOCTH OJHOKIETOYHBIX OpraHu3MOB. bakTepuu,
apxeH, OJHOKJIETOYHblEe TIpUObI, OJHOKJIETOYHBbIE BOJOPOCIH, JAPYTHE€ IMPOTHUCTHI.
Kononunansaple opraHum3Mbl. J[BHKeHHE OJHOKIIETOYHBIX OPraHU3MOB: aMeOOWIHOE,
KTYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OPraHM3MOB. Pa3npaxuMocts y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHorokiaeTounble pacTeHus. B3auMocBs3p 4YacTell MHOTIOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl M CHUCTEMBl OpPraHOB MHOIOKJIETOYHOro opraHusma. OpraHusMm Kak
ennHoe 1enoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHas,
MTOKPOBHAs, MIPOBOJIAIIASL, OCHOBHASA, MexaHHUecKasi. OCOOEHHOCTH CTPOEHUS, (PYHKIIUIA
U PACIIOJIOKEHUS TKAaHEH B OpraHax pacTeHUI

4.3

BereratuBHble M TeHepaTHBHBIE OpraHbl pacTeHHid. DYHKIMHM OpraHoB U CHCTEM
opranoB. Kapkac pacreHuil. JIBUKEHHME MHOTOKJIETOYHBIX PACTCHUMN: TPOIMU3MBI U
HacTuu. llornonienue BOIbI, YIVIEKMCIOIO ra3a U MUHEPAIbHBIX BEUIECTB PACTEHUSMHU.
Hpixanue pactenuid. Juddysus ra3oB yepe3 MOBEPXHOCTb KIETKH. TpaHCIOPTHBIE
CUCTEMbl pacTeHMH. Bbinenenue y pacreHuid. 3ammra y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpenctsa nacCUBHOM U XMMHUYECKOH 3a1IUThl. DUTOHIIMIBI.

PasgpaxxumocTs M perynsuus y OpraHu3MoB. Pa3apakuMoCTp U peryisnus y
MHOT'OKJIETOYHBIX PaCTeHUI. POCTOBBIE BENIECTBA U UX 3HAYCHUE

4.5

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBSI3b YacT€l MHOTOKJIETOYHOTO OpraHHU3Ma.
TkaHu, opranbl W CHUCTEMbl OpPraHOB MHOTOKJIETOYHOro oOpranusMa. OpraHusM Kak
enuHoe 1eiyoe. I'omeocTtas. TkaHM KWBOTHBIX M dYeJIOBeKa. THITHI KMBOTHBIX TKaHEH:
SMUTENUANbHAs, COCNWHUTENbHAS, MbIlIeYHas, HepBHas. (OCOOEHHOCTH CTPOCHHS,
(YHKIHN 1 pacroyioKeHUsI TKAaHEH B opraHax )KMBOTHBIX U YEJIOBEKa

4.6

Oprasbl ¥ CUCTEMBI OPTraHOB XKUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM opraHoB. Omopa
Tena opraHn3mMoB. CKelleTbl 0OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. Hapy KHbIi
Y BHyTpeHHU# ckeneT. CTpOeHUE U TUITBI COSTMHEHUS KOCTEH.

JIBr>KeHMEe MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHne *uBOTHBIX. [IuTaHKMe MO3BOHOYHBIX
KUBOTHBIX. JIpixanue xKuBOTHBIX. KoxkHOE nbrxanue. KaGepHoe 1 IeroyHoe JIbIXaHHe.
JIpIXaHr€e MO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIO0XHEHHE CTPOEHUS JIETKUX
MO3BOHOYHBIX XUBOTHBIX. JlpIxaTenbHas cHCTeMa 4elloBeKa. MexaHW3M BEHTHISIUU
JIETKUX Yy MNTHULl U MIEKOIUTAKOIMX. TpaHCIOPT BEWIECTB Y OPraHu3MoOB. TpaHCropT
BEIIECTB Yy >KMBOTHBIX. KpoBeHOCHass cucrtema U ee opranbl. KpoBeHOCHas cucTema
MO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpaiieHus. DBONIOIMHOHHBIC YCIOKHEHUS
CTPOECHUS KPOBEHOCHOW CHCTEMBI TO3BOHOYHBIX KMWBOTHBIX. BhiieIeHNE y OpraHu3MOB.
Brinenenne y xuBoTHbIX. CokparurenbHble Bakyonu. Opranbl BblaeiaeHusi. CBs3b
MOJIOCTH TeJla C KPOBEHOCHOW W BBIACIUTEIBHOW CHCTEMaMH. Bblnenenue y
MMO3BOHOYHBIX MBOTHBIX. 3alllUTa Y MHOTIOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M uX
MPOU3BOAHBIE. Pa3IpakMMOCTh W pEryydnuss y OpraHu3MoB. Paznpaxumocts y
OJHOKJIETOYHBIX  OpraHu3MoB. Takcucel. Paszmpaxumocts u©  peryisiqusa Y
MHOT'OKJIETOYHBIX pacTeHUil. POCTOBBIE BEECTBA U UX 3HAYECHUE.
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HepBHas cuctema u peaeKTopHas peryyisnus y MHOTOKJIETOYHbIX KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCIOXHEHHUE CTPOEHHUS HEPBHOM CHUCTEMBI Yy
KUBOTHBIX.

Pa3pabotka anroputmMoB u nporpamm i 3PPeKTUBHON (HYHKIMOHATBLHOW aHHOTAIUU
T€HOMOB, TPAHCKPUIITOMOB, NMPOTEOMOB, METAa0O0JIOMOB MHKPOOPTaHU3MOB, PACTCHHUH,
YKUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

Opranel M cHUCTEMBl OpraHoB u4esoBeka. OTAenpl TOJOBHOIO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHast ayra. besycrnoBHblE W YCIOBHBIE pPedIeKCHI.
I'ymopanbHas peryiasnus M SHIOKPHHHAs CHCTEMa >XUBOTHBIX M 4eloBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI U MX FOPMOHBI. [leficTBHe TOPMOHOB. B3auMOCBS3b HEPBHOU U
SHIOKpPUHHON cucteM. ['unoranamo-runoduzapuas cucrema. Peduekc u peduekropnas
nyra. be3ycioBHbIE U yCIIOBHBIE pE(IEKCHI

5.2

3amuTa opraHuzMa oT Oone3Heil. MMMyHHas cuctema uyenoBeka. KieTouHblld U
TyMOpaJIbHBIA UMMYHUTET. BposKIeHHBIH, TPHOOpEeTeHHBIN crienn(pUIeCKuii UMMYHHTET.
Teopus knonansHO-cenexkTuBHOro uMmynurera (I1. Opnux, ®.M. bepuert, C. Tonerasa).
BocnanurenpHble OTBETHI OpraHu3MoB. Poslb BpOXAEHHOTO MMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBeHocHasi cucrema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpanieHus. Pabora cep/iiia u ee peryJisius

5.4

Ipixaane denoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas
cucTema uesoBeka. JlpIxarenbHas MOBEPXHOCTh. Perymsmus npixaHus. J[pIxaTenbHbIe
00BEMBI

5.5

HnmeBapHTeanas[ cucrema YCIIOBCKaA. OT)IGJ'IBI MUIICBAPUTEIBLHOTO TpakKTa.
HI/IH_ICBapI/ITeJ'ILHHe KCEJIC3bI. BHy'TpI/IHOJ'IOCTHOC N BHYTPHUKIICTOYHOC MHIICBAPCHUC

5.6

IlokpoBel u wux mnpousBogHble. Opransl BelgeneHusd. lloukn. Crpoenune wu
¢yHkuuonupoBanre HeppoHa. dunbTpanus, cekpenus U 0OpaTHOE BCACHIBAHHE KakK
MeXaHU3MBbl pabOThl OpraHoB BhlAeNeHUsS. OOpa3oBaHue MOYH y YeTIOBEKa

5.7

Z[BI/I)KGHI/IC yeJIoBeKa: MElIeuHas cucteMa. CKeJIeTHBIC MbIIIBI 1 UX pa60Ta. CTpO@HI/Ie
W TUIMBI COCTUHCHHS KOCTEH

Teopus sBomronnn. Pazsutre xu3Hu Ha 3emie

6.1

OpomononHast Teopust Y. JlapBuna. IlpeanochuUikM BO3HUKHOBEHHUS JapBUHU3MA.
JKnsHp n Hay4dHas nesrenpHOCTh Y. JlapBuHa.

JBrkymue cuibl sBomonuMud BuAoB 1o Y. JlapBuHy (BBICOKAas HWHTEHCHUBHOCTD
Pa3MHOXKEHUS OPraHU3MOB, HACJIEJICTBEHHAs] N3MEHUMBOCTh, OOpHOA 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunretndeckoi Teopun dpomroruu  (CTD). HelitpansHas Teopus
sBosroiu. COBpeMeHHast SBONIIOIIMOHHAs OMOJIOTHs. 3HAaU€HHE YBOJIIOLIMOHHON TEOPUU B
(hopMUPOBaHNM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonmynsums Kak 37geMeHTapHas eIuHHNA HBOONUU. COBPEMEHHBIE METOJBI OLEHKH
TCHETHYECKOTr0 pa3HooOpazus M CTIPYKTyphl mnonyisuuid. V3meHenwe reHodoHIa
MOMYJISALMM  KAK DJJEMEHTApHOE DSBOJIOLMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOTO
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paBHoBecus [x. Xapau, B. BaituOepra.

DOnemeHTapHble (aKTOpbl (ABIKYIIME CHJIBI) S3BOMIONUU. MyTallMOHHBIN IpoLecc.
KomOunaruBHast wu3MeH4nBOCTh. [Jlpelid TeHOB - cCiydYaifHble HEHampaBICHHBIC
M3MEHEHHUS 4acTOT ajuiesield B nmomynauusax. DPpdekt ocHoBarens. Murpauuu. U3onsmus
MOMYJISAIMI: reorpadudeckas (IPOCTPAHCTBEHHAs ), OMOJIOTHYECKas (PENPOAYKTHBHAS).
EctectBennbiii oTO00p - HampaBisoomuid ¢dakrtop 3Boironuu. POpMbI €CTECTBEHHOTO
orOopa: IBIKYIIMH, CTaOMIM3MPYIOLIMHA, pa3pbiBatouuii (Au3pynTuBHbBIN). IlonoBoii
otbop.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3ysbTaT MHKPOAIBOJIONMH. BO3HHKHOBEHHE
npucrnocoOiaeHuit y opranu3moB. Apomopdos3sl U uaumoazanrtanuu. I[Ipumepst
npucrocodaeHnit y opranu3MoB. OTHOCHUTEIBHOCTD MPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u crpykrypa. BumooOpazoBanue kak pe3yjbTaT MHUKPO3BOJIOLIUU.
Wzonsmus - knrodeBoit (aktop BupooOpasoBanus. [Iytu u criocoObl BUI000pa30BaHUS:
ajyonarpuyeckoe (reorpaduyueckoe), CUMIATpUUECKoe (IKOJIOrHYecKoe), "MrHoBeHHoe"
(monmurmonau3anus, TuOpuan3anus). JJIMTeTbHOCTh IBOIIOIIMOHHBIX TIPOIIECCOB.
Mexanu3mbl (HOpMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BomtonMOHHON OHOJOrMM B pa3pabOTKE HayYHbIX METOAOB COXpPAaHEHUS
Oouopa3zHooOpazusi. MUKpPOIBOIIONUS W KOJBOJIONUS TApa3sUTOB U HMX XO35EB.
MexaHu3mbl OPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI ¢ HEl

6.3

Meroasl u3ydeHuss Makpol3BOMIOLMHU. [lasleoHTONOrMYECKHE METOABI  U3Yy4ECHMS
sBostoruu. Ilepexonnbie GpopMbl U GpuUIOreHETUYECKHE PSAIbl OPTAaHU3MOB.
buoreorpadpuyeckne meronpl u3ydeHus odBomouuu. CpaBHeHue ¢Guopbl U (ayHBI
MaTepuKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emnu. Buabl-sHIeMUKH U
PEIMKTBI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHIECKUE METObl U3YUYEHHUs BOJIIOLIUU.
'eHeTndeckne MeEXaHW3MBbl DBOJIOLMM OHTOIEHE3a W TOSIBICHHUS 3BOJIIOLMOHHBIX
HOBIIECTB. ['OMOJOrMYHBIE W aHAJIOTMYHBIE Opra"bl. PyauMeHTapHbIE Oprasbsl U
aTaBU3Mbl. MoJeKkynspHO-TeHeTUYeCKNe, OMOXUMUYECKUE U MaTeMAaTUYECKHUE METOMbI
nu3ydeHus: HBoirouuu. I'oMosiornunble reHbl. COBpEMEHHBIE METOABI IOCTPOCHUS
(UIOreHETUYECKUX JIEPEBHEB. XPOMOCOMHbBIE MYTAlIUU U 3BOJIIOLUS T€HOMOB.

OOmume 3akoHOMepHOCTH  (mpaBuia) 3Bomouud. HeoOpaTMMOCTh  3BOJIIOLUU.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB YBOJIFOLIUN

6.4

HayuHnble rumores3bl NpPOMCXOKIEHUS KM3HU Ha 3emusie. AOHMOreHe3 M HaHCHepMUs.
JloHay4Hble TpPEACTAaBICHHUS O 3apOXKJIEHUM OSKU3HM (KpealuoHu3M). [umoresa
MOCTOSIHHOTO CaMO3apOoKJICHUSI XKU3HU U ee ompoBepkeHue onbitamu @O. Peaum, JI.
Cnannanuanmy, JI. ITacrepa. Ilporcxoxaenue >Ku3Hu 1 aCTPOOUOIIOTHSL.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
HBOJIIOIUS. XUMHUYECKasi HBOJIOIUSA. AOHOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3
Heoprannuecknx. Ompir C. Mummepa u I'. IOpu. OOpa3oBanme mOIUMEpPOB U3
MoHomepoB. KoanepBarnas runote3a A.M. Omapuna, rumore3a MepBUYHOrO OyJbOHA
JIx. XonnaeitHa, reHeTudeckas runore3a ['. Memnepa. Pubosumer (T. Uek) u rumoresa
"mupa PHK" V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.
HUcropus 3emuin u MeTonbl €€ u3ydeHHs. lIckomaeMmble OpraHMYecKHe OCTaTKH.
I'eoxpononorust u ee Mmeroabl. OTHOCHTENbHAsE M a0CONIOTHAs TEOXPOHOJIOTHS.
['eoxpoHonoruyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HavanpHble aTanel opraHndeckoi 3Bomonuu. [losBaeHre U dBONIOIMSA NEPBBIX KIIETOK.
Opomtorusi  Mertabonu3Ma. Bo3HukHOBeHHME mepBbIX dKocucTeM. (CoBpeMEHHbIE
MHUKpOOHBIE OMOIJICHKH KaK aHaJOr MepBbIX Ha 3emie cooOdmecTB. CTpOMAaTOIUTHI.
[TIpokaproThl U 3yKapHOTHI.
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[Ipoucxoxaenune dykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHWE OCHOBHBIX TPyl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tallbl SBOJNIONUM BBICHINX pacTeHuid. OcHOBHbIE apoMop(o3bl pacTEeHUM.
Brixon pacrenunii Ha cyury. [losBiieHHE CIIOPOBBIX PACTEHUM M 3aBOEBAHME UMU CYLIH.
Cemennble pacteHus. [IpoucxoxneHne IBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tallbl IBOJIOLUUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI >KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB - TOSIBJICHHE COBPEMEHHBIX THIOB. IlepBbie
XOp/AOBble XKUBOTHbIE. JKu3Hb B Boje. OBOJIOLHMSA IO3BOHOYHBIX. lIpomcxoxxineHue
amubuii u pentinid. [Ipoucxoxnenrne miaexonuraomux 1 ntull. [IpuHnun xiroyeBoro
apomopdo3za. OcBoeHne 6€CIIO3BOHOYHBIMU U IO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.
Pa3zputne >xu3Hu Ha 3emiie MO 3paM U MEPUOJAM: apxeH, MPOTEPO30H, MaC030M,
Me3030i, KaitHOo30#. OO0Imas XapaKTepHCTUKa KIMMaTa M TeOJOTHYECKUX IPOIECCOB.
[TosiBeHne M paciBeT XapaKTepHBIX OPraHU3MOB. YTJIe0O0pa3oBaHHE: €ro YCIOBHUS U
BJIMSIHUE HA ra30BbIi COCTaB aTMOC(EPHI.

MaccoBble BbIMUpaHHUSI - HKOJOTMYECKHE KpHU3uchl npouuioro. [IpuumHel u cieactus
MaccoBbIX BIMUpaHUil. COBpEMEHHBIN 3KOJIOTHYECKUI KPU3UC, EF0 OCOOEHHOCTH

6.5

Pazpensl u  3amaum  aHTpononoruu. Metoasl  anTponosiorud.  CTaHOBIEHUE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeroBeka. COBpeMEHHbIE HAyUYHbIE TEOPUH.
CxoncTBo uyenoBeka € KMBOTHBIMHM. CHCTEMaTHYECKOE IIOJIOKEHHUE YEeJIOBEKa.
CBujerenbcTBa CXOJCTBA YEJIOBEKAa C JKMBOTHBIMH: CPAaBHUTEIIbLHO-MOP(}OIOrHYECcKue,
sMOpHoIornyeckre, (HU3NOIOro-OMOXUMHUYECKHE, MoBeneHYeckne. OTIHYUs YenoBeKa
OT XUBOTHBIX. [IpsIMOXOXIEHNE N KOMIUIEKC CBSI3aHHBIX C HMM IIpU3HAKoB. Pa3Burtue
TOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON CUCTEMBI.

HBwxymme cuibl  (pakTopbl)  aHTpONOreHe3a:  OHOJOTMYECKHE,  COIHaJbHBIC.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAMM AHTPOINOreHe3a. ABCTPAJONHUTEKH - JABYHOTHE MPEAKU JIOACH.
UYenoBek yMenblil, NEPBBIE M3TOTOBIEHUS OpyAUM Tpyaa. UemoBek NpAMOXOANIUN U
NepBbIH BBIXOJ Jt0Jieit 3a npenensl Adpuku. UenoBek reiaenboeprekuii - o0mui npepok
HEaHJIEPTAIIBCKOTO 4YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YenoBeK HEaHIEPTAIbCKUN Kak
BHJI JIFOZIEH XOJIOJHOIO Kiumara. YenoBek pasyMHbIM COBPEMEHHOIO THUIIA, JEHUCOBCKUM
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMu AQpHKy.

DOBOJIIOLUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSANMAX YeJIOBEKa.
MyraunonHslii npouecc u noaumop¢pusMm. IlomynsnvoHHBIE BOJHBIL, Jpei( TeHOB,
Murpanus u "3ppext ocHoBaTens" B MOMYJIALUAX COBPEMEHHOTO YellOBeKa.
Yenoseueckue pacwl. [lonstue o pace. bonbline pacel: eBporneouHas (€Bpaszuiickas),
aBCTpaJIo-HerpouHas (PKBaTopuaibHas), MOHIOJOUAHAA (a3MaTCKO-aMEPUKAHCKas).
Bpewms u myTn paccenenus yenoBeka 1o miaHete. EnuHcTBO yenoBeueckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IpucrmocoOIeHHOCTh YeloBeKa K pa3HbIM  YCIOBUSIM
OKpyXkarome cpenpl. BrusHue reorpaduueckoil cpenbl U apeiida TreHOB Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeIOBEKa

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMCPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUH C IPYTMMH HayKaMHu.

Metonasl s3xonoruu. IloneBsie HaOMOACHNUS. DKCIEPUMEHTHI B SKOJIOTMU: MPUPOJHBIE U
nabopaTopHble. MojenupoBaHue B OIKOJOTUH. MOHHUTOPUHT OKpYXKaromled cpemabl:
JIOKaJIbHBIN, pErMOHAIBHBIN U I100abHBIH

7.2

Dkonorndeckue (GakToppl M 3aKOHOMEPHOCTH UX JAeiictBusa.  Knaccuduxarus
HKOJIOTHYECKUX (pakTopoB: abmoTmueckue, OuOTHYECKHe, aHTpororeHHble. OOuue
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3aKOHOMEPHOCTH JeMCTBUS dKojoruyeckux ¢akropos. IlpaBuno wmmaumyma (K.
[npenrens, 0. JInbux). TomepaHTHOCTh. OBPUOWOHTHBIE M CTCHOOHMOHTHBIC
OpPraHU3MBI.

AbuoTtndeckue paktopsl. CBeT Kak 3Koyorudeckuii pakrop. JleiicTBrUE pa3HBIX yU4aCcTKOB
COJIHEYHOTI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMUECKHUE IPYIIIbl pACTEHUM U KUBOTHBIX 110
OTHOIIEHHIO K cBery. CurHanbHas poib cBeta. Dortomepuonusm. Temmeparypa Kak
sKosoruueckuii daxtop. JlelcTBre Temmeparypbl Ha opraHu3Mbl. IloHKuiIOTEepMHBIE H
rOMOIOTEepMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxnocTts kak akosorndeckuit gaxrop. [IpucnocobneHuss pacTeHHA K TOIACPKAHUIO
BoAHOro Oananca. Knaccudukanus pacteHuil no otHomeHuio K Boje. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TITyOMHHAas
MIO/NOYBEHHAs, BHyTpUOpraHuzMeHHas. @OuU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel
oOuTaHus opranu3moB. [Ipucrnoco6nennst opraHu3MOB K KH3HU B Pa3HBIX Cpejlax.
buonoruueckue putmbl. BHemnune u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJUYHBIE
putMbL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.
XKuznennsie Gpopmbl oprann3MoB. [lonstue o xuzHeHHO# (opme. KuzHeHHBIE HOPMBI
pacTeHuii: JepeBbsi, KyCTapHUKHU, KYCTApPHUYKH, MHOTOJIETHUE TPaBbl, OIHOJECTHHE
TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, A’POOHOHTHI.
Oco0eHHOCTH CTPOEHHS U 00pa3a KHU3HU.

buotnueckne Qakropel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHH: KOHKYPEHIIMS,
XHMIIHAYEeCTBO, cuMOuo3 u ero Qopmel. [lapasutusm, Kkoomepamusi, MyTyajau3M,
KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxieOHHUecTBO). HeTpoduueckue B3anmMomencTBUsS
(Tommueckue, ¢dopuueckue, (padpuueckue). 3HaueHHE OUOTHUECKHUX B3aUMOJICHCTBUMN
JUIs CYUIECTBOBAHMS OPraHW3MOB B cpene obuTanus. IIpuHIMI KOHKYpPEHTHOIO
UCKITIOYCHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU nomysiuuu. [Tomynsus kak 6uonorndyeckas cucrema.
Ponws HeogHopogHOCTH Cpenbl, puznueckux 6apbepoB U 0COOCHHOCTENH OMOJIOTUN BUIOB
B ()OPMHMPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYpbl HomyJsiuil. OCHOBHBIE MOKa3aTeIH
MTONYJIALMK: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U I0JIOBask CTPYKTypa, POKIAEMOCTbD,
IIPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIU.

Dkojoruyeckasl CTpykTypa nomyisiinuu. OlleHKa YMCIEHHOCTH MHomyssuud. JluHamuka
NOMYJIALUN U €€ peryjsuusa. buornuecknil moreHuuan nomyiasuuu. MonaeaupoBaHue
OUHAMHKHU nomyisinuu. Kpusble pocta 4MClIeHHOCTH monyJisiuuu. KpuBble BKUBaHUS.
Perynsauus 4yucneHHOCTH MOMYJISILMNA: poiib (PAaKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIUX OT
IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUA0B (r- u K-ctparerun).

ITonatue 00 okojoruyeckoi Huiie BuAa. MectooOuTaHue. MHOroMepHas MOJENb
skonornyeckor Humum JDk.M. XarumHcoHa. Pa3mepbl  DKOJOTMYECKOM  HUIIM.
[loTeHunanpHas U pean30BaHHas HULIIH.

Bun kak cucrema nonmynsiuuil. Apeanbl BUIOB. Buabl M uX JKU3HEHHBIE CTpaTeTHU.
3aKOHOMEPHOCTH IIOBEIEHUST W MWIpallUid JKUBOTHBIX. bHojormueckue HHBa3UU
Yy>KEPOJHBIX BUJIOB

7.4

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHM3MamMu B
Ouoreno3e. JkocucreMa kak OTKpbITasg cucrema (A./Dx. Tencnu). @yHKUMOHANIbHbIE
OOKM OpraHu3MOB B  OJKOCHCTEME: TIPOIYIEHTHI, KOHCYMEHTBHI, pPEIyICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOMOTHUECKHE OJIOKH SKOCHUCTEM.
[TouBsI ¥ MBI B 3KOCHCTEMaX. KpyroBopoT BEIIECTB U MMOTOK SHEPTHUU B IKOCHUCTEME.
OcHOBHBIE TOKa3aTeNIW »JKOCUCTeMbl. buomacca u mpoayKuus. DKOJOTHMYECKHE
MUPaMHIBI YUCeN, ONOMAaCChl U SHEPTHH.
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HanpaBienHsle 3aKOHOMEpHBIE CMEHBI COOOIIeCTB - Cykueccud. IlepBuunble u
BTOPUYHBIE CYKLECCHHM U HMX HPUYMHBL. AHTPOIOI€HHBbIE BO3JEHCTBUSA Ha CYKIECCUH.
Knumakcnoe coobmiectBo. bruopasnooOpasue u mojaHoTa KpyroBopoTa BEUIECTB - OCHOBA
yCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBI. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMA. ATPOIICHO3.
Paznuuus Mexxay aHTpOIOT€HHBIMU U IPUPOJAHBIMU SKOCUCTEMAMHU.

Ypb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u ¢dayHa.
CunaHTponu3anust ropoackod ¢ayHbsl. buonornueckoe M XO03sHCTBEHHOE 3HAu€HHE
arpo’KoOCUCTEM U ypOO’KOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMaAX.

[lepeHoc sHepruM W BELIECTB MEKJIY CMEXKHBIMU OKOCHCTEMAaMH. Y CTOMYMBOCTH
OpPraHU3MOB, MOIYJSALMA M KOCUCTEM B YCIOBUSAX E€CTECTBEHHBIX M AHTPOIOTE€HHBIX
BO3JICUCTBUI

7.5

buocdepa - obmemnanerapnas o6osouka 3emMii, TIe CYIIECTBYET WJIM CYIIECTBOBAIA
xu3Hb. Yuenue B.W. Bepnaackoro o 6nochepe. Obnactu 6uochepst u ee coctan. XKuboe
BEIIECTBO OMOCHEPHI U er0 (PyHKITUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUs Ouocdeprl. OcobeHHOCTH OnoCchephl Kak riodaibHOI
sKocucTeMbl. JlnHammueckoe paBHOBecue B Oumochepe. KpyroBopoTsl BemiectB u
OuoreoXnuMHUECKHe UKIIBI (YIiiepoa, a3ota). PutMuunocTs sBneHuit B buocdepe.
3onanbHOCTH OMOchepbl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOHHBIE
Jieca, CMEIIaHHbIe ¥ MIMPOKOJIUCTBEHHBIC Jieca, CTENH, CABAHHbI, ITyCTHIHH, TPOITMYECKHE
Jieca, BBICOKOTOPbsl. KiTMMar, pacTUTENbHBIN U 5KUBOTHBIH MUP OMOMOB CYIITH.
CtpykTypa u (QYHKIUS SKUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIUala |
ounocdepHbIx QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI M WX TpPUYUHBL. Bo3nelicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHON cpeabl. OXpaHa Bo3yXa. 3arpsi3HeHHe BOJHOU cpeabl. OxpaHa
BOAHBIX pecypcoB. Pazpymenue mousbl. OxpaHa NOYBEHHBIX pecypcoB. V3meHeHue
KJIIMATa.

AHTpOIIOT€HHOE BO3JEHCTBHE HAa pPACTUTENbHBIM M KUBOTHBIH Mup. OxpaHa
PacCTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIMIIBI OXpaHbl Ipupoasl. KpacHsle
kauru. Oco6o oxpansiemble npupoHbie Tepputopuu (OOIIT).

borannudeckue caapl ¥ 300J0THYECKUE MTAPKH.

OcHOBHbIE TPUHIIMIIBI YCTOMYUBOTO Pa3BUTHS YeJIOBEUECTBA U MpUpobl. PanonanbHoe
IIPUPOJIOTIONIB30BaHUE U COXPAHEHUE OMOJIOTMUYECKOT0 Pa3sHOO0pa3us 3eMiu

8. YYHEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

B.B. Ilaceunuk, A.A. Kamenckmii, 3.I'. T'anonrox, I'.I'. IlBeuos;

buonorus 10 knacc. ba3oBelit ypoBeHs, nznarenbcTBo «IIpocBemienmey;

2. B.B. Ilaceunuk, A.M. PybnoB, A.A. Kamenckuii, 3.I'. I'anontok, I'.T".

[IIBenoB; buonorus 11 knacc. bazoBbelii ypoBeHb; U3aaTelbCTBO «IIpocBenieHne».
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