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AHHOTALMA.

Pabouas mnporpamma Kypca BHEYPOUHOH JedaTenbHOCTH «buojornueckue
3akoHOMepHOCcTH (moaroroBka k EI'D)» cocraBnena Ha ocHoBe:DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CPeAHEro oomiero oOpazoBaHUsA(IIPUKA3
MunuctepctBa mnpocseuienust Poccuiickoil ®eneparmuu ot 12.08.2022 Ne732 Ne O
BHECEHWU W3MCHCHHMU B (efepaibHBId TOCYIapCTBEHHBIM CTAHIAPT CPEAHETO OOMIeTo
obpaszoBanusi U Hayku Poccuiickoit ®@enepamuu ot 17.05 2012 Ned413" u denepanbHOM
o0Opa3oBaTellbHOM MporpamMmbsl cpenHero oouiero oOpasoBaHus(puka3 MuHHcTEpCcTBa
npocsenienuss Poccuiickoit ®enepanuun ot 18.05.2023 Ne 371 "OO6 yTrBEepKIeHHUH

(dhenepanbHON 00pa30BaTEIBHOM MPOTPaMMBI CPETHETO 00I1IeT0 0Opa30BaHMSL.

Komudukaropa nposepsieMbIx TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbI CpeTHEr0 O0IIero 00pa3oBaHUs U AJIEMEHTOB COJIEP KaHHS
g nposeaeHus EI'D mo Ouonorun. Cnenudukanuy KOHTPOJBHBIX H3MEPHUTEIbHBIX
MatepuanoB Juist mpoBeaeHus EI'D B 2024 r. mo Ouostornu;

[IporpamMma HampaBiieHa Ha OKa3aHHE MOMOIIH IIKOJIbHUKAM B PaCIIMPEHUH, 0000IIEeHNN U
CHUCTEMaTH3aIli1 3HAHUH OCHOBHBIX Pa3/IelioB OMOJIOTHH, BEIPAOOTKY Y O0YJarOITUXCS
OCHOBHBIX KOMIETEHIIMI B 00J1aCTH OMOJIOTHH, Ha Pa3BUTHE Y IIKOJIHLHUKOB MOHUMAHMUS
3HAYEHUS 3HaHUU pa3/ienoB OMOJOTUHU B cOBpeMeHHOM oOmiectse. [IporpamMma kypca
OPUEHTHUPYET Ha MOATOTOBKY KOMIIETEHTHOCTHBIX JIIOJIeH, CIIOCOOHBIX K aKTUBHON TBOPYECKOM
NeSITeIbHOCTH, Pa3BUTUE CAMOCTOSITEIbHOCTH, (OPMUPOBAHUE YMEHHUI 1 HABBIKOB BBHIMOJIHEHUS
3aJlaHUM ¥ pelIeHus 3a/1a4 110 OCHOBHBIM paszenam ouonoruu. [IporpamMma kypca siBisieTcst
JIOTIOTHEHUEM Y U3YYEHHUI0 Kypca OMoJioruu Ha 6a30BOM YpOBHE.

B ocHOBe Kypca BbIFeNieHBI CJEAYIOIIME COAepKaTelbHble pasaenbl: "buonorus kak
Hayka. JKuble cuctembl M ux usydenue", "Kietka xak Ouosoruueckas cucrema","Opranusm
Kak Ouonorudeckas cucrema","CucreMa u MHOroobOpasue opraHmueckoro mupa'," OpraHuzm
yesjoBeka U ero 370poBbe”,"Teopus sposonuu. PazButue xu3Hu Ha 3emiie","IKocucCTeMbl U
MIPUCYIIME UM 3aKOHOMEPHOCTH".

Pabouas mporpaMma Kypca BKIIIOYAIOLIMHM pa3aessl :COAEp)KaHUE MPOTpPaMMBI
Kypca, IUIAaHMPYEMBIE pe3yJIbTaTbl OCBOEHUS INPOTpaMMBbl  Kypca; TeMaTHYECKOe
IUIAHUPOBaHUE, TIOYpPOYHOE IUIAHUpOBaHHE, Yy4yeOHO-MeToAuYecKoe obecredeHue
00pa30BaTeNbHOTO Mpoliecca.

Pabouas mporpamma Kypca paccuumTaHa Ha u3ydeHue Ouosoruu B 11-Xx kiaccax B

o0beMe 68 yacoB Ha ypoBHE CpeJHEro o01ero oopazoBanus (2 yaca B HEZETIO).



CoaepikaHue nporpamMmsl Kypca

"buosiornyeckue 3akoHoMepHocTH (moaAroroska k EI'J)"

buoaorus kak HayKa. KuBble cucTeMbI M MX NU3YyYCHHUEC

CoBpemeHHast OMoJIorys — KOMILJIEKCHas Hayka. buonoruueckrue Hayku ¥ U3y4aemMble MU
npo6sembl. DyHIaMEHTAIbHBIE, TPUKIIAIHBIC U TIOUCKOBHIE HAYYHBIE HCCIICIOBAHNS B
OnoJIoTHH.

3HaueHue OMOJIOruK B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO- HAYYHOW KapTUHBI MUDA.
JKuBble cucTeMbl Kak IpeaMeT u3ydeHust Ouosnoruu. CBONWCTBA )KUBBIX CUCTEM

YPOBHU OpraHu3aIvy )KUBBIX CUCTEM:

Mertoipl Onosiornyeckoit Hayku. IIoHsATHE O 3aBUCHMOI 1 HE3aBUCUMOW NTEPEMEHHOM.

Kierka kak Omosornyeckas cucrema
Knerka — crpykTypHO-(pyHKIIMOHAlIbHAS €AWHUIA >KUBOTO. VCcTOpus OTKPBITHS KIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE TOJIOKEHUS CO BPEMEHHOM KJIIETOYHOM TEOPHUH.
MeTo 16l MOJIEKYISIPHOM U KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
aneKTpodope3, METOT MEUEHBIX aTOMOB, TU(depeHITHATBHOE IEHTPUDYTHPOBAHUE,
KYJIbTUBHUPOBAHHE KIIETOK

XHWMHUYECKUH COCTaB KJIETKU. XUMHUYECKHE HIEMEHTBI: MAaKPOJIEMEHThI, MUKPOAJIEMEHTBHI.
Bona un munepaneHbpie BeniecTBa .DyHKIMHM BOJBI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
[Toanepxanue 0CMOTHUECKOTO OaaHca.

benku. CoctaB u ctpoeHne 6e1k0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnmbie
W 3aMEHHUMBIE AMHHOKHCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpHl OEIKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa OenKoB. buonornueckue GyHKIuM OEITKOB.

@®epMeHThl — Ouonoruyeckue karaiauzaTopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbpl. Ominuuss  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrneBosl: MOHOCAaxapuIbl (TIOK03a, pubo3a U 1e30Kkcuprbdo3a), nucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoo3a). buomornyeckune (GyHKIUU
YIJI€BOJIOB.

Jlunuaer:  Tpuraunepuabl, Gochonmunuabl, CcTepoubl. [ 'uapodribHO-ruAPOoPOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JIUIUI0B Kak
HWCTOYHUKOB SHEPTUU.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu /JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorua — Hayka o kierke. KilerouHas Teopuss — IMpUMeEpP B3aUMOJECHCTBUSA UACH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OO0Iue NpU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oenka.

Tumbr KIETOK: JyKapuOTHYecKas M mpokapuorndeckas. OCOOEHHOCTH CTPOEHUS
npokaproTHueckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTCHKA, TIMKOKAIUKC, UX (PYHKIIHH.
[Ina3marnyeckass memOpana, e€ cBoWcTBa W (QyHkuu. LluToruiasMa u e€ OpraHoubI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [onbmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPHUH, IAacTUbl. [IpoucxoxkaeHne MUTOXOHAPUNA W TUIACTHI.
Buasr mnactua. HememOpaHnHbie opraHOU/IbI KJIETKH: puOOCOMBI, KJIIETOYHBIN IIEHTP, LICHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIETKU. BritoueHus!.

Anpo — perynsTopHslil neHTp kinetku. CTpoeHue sapa: saepHas 000J0uKa, KapuoIuiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

OOmen BemiecTB, WM MeTaboiu3M. AccuMwisanus (TUIACTUYECKUM OOMEH) |
TUCCUMMIISALINSA (PHEpreThuecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEILIECTB M SHEPTUU B MIOHUMaHUHU METa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTpodHBIM U TeTepoTpodHbid. Pons pepMenTOB B 0OMEHe
BEIIECTB U MPEBPAILLEHUN SHEPTUN B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmuu ¢orocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BriusHaue ycioBuit
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIICHHUS €r0 TPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMmocuHTe3. XEMOCHHTE3UPYIONe OaKTepuu. 3HAUYE€HWE XEMOCHHTE3a sl JKHU3HU Ha
3emute.

DOHepreTuyeckuidi OoOMEH B  KJeTke. PacmieruieHne  BEIeCTB,  BBIACICHHE U
aKKyMyJUpPOBaHHME SHEPTUHU B KJIETKE. DTarbl 3Heprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopoaHoe oxucieHwe, WM KJIETOYHOE  JpixaHue. OKUCIUTENbHOE
dhochopumpoBanue. DPPEKTUBHOCTh FIHEPTETHIECKOTO OOMEHa.

Peakimun matpuunoro cuHTe3a. ['enermueckas wuHpopmanus u JIHK. Peamuzarus
reHeTH4YecKor MHpOpMaIuu B KJIETKE. | eHEeTHYeCKHi KOJ M €ro CBOWCTBA. TpaHCKpUIIUS —
MatpuuHbiii cuHTe3 PHK. Tpancnsauus — GuocunTe3 Genka. Drambl TpaHcusnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3e OerKa.

Hexnerounsie ¢dopmbl xu3HuM — BUpYChl. HMcrtopus otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IUKIJIA BUPYCOB. bakrepruodaru. bonesnn
pacTeHMid, ;KUBOTHBIX U YeJIOBEKa, BhI3bIBa€MbIE BUpycaMu. Bupyc uMMyHoneguiTa yenoBeKa
(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIIMS, peBEepTaa M HMHTErpasa.
[IpodunakTrka pacnpocTpaHEHHUS BUPYCHBIX 3a00JI€BAHUMN.

Knetounslii 1uki, Wiau KU3HEHHBIM 1ukn kietkd. WMuTepdaza m mutos. Ilponeccsi,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TalIOUIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonorudyeckre OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pa3HbIX
CTaausix MUTO3a. buonoruueckuit cmpicn mutosa. [IporpaMmmupyemast rubenb KIETKH — anomTo3.

Opranusm kak 0MoJI0rn4YecKas cucreMa

buonornyeckoe paznoo6pazue opranu3mMoB. OTHOKIIETOYHbIE, KOJIOHHATIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.
OCOOEHHOCTH CTPOCHHUS U KUZHEAEATEIILHOCTH OJJHOKJIETOUHBIX OpraHu3mMoB. bakrepuu, apxen,
OJTHOKJIETOYHbIE IPUOBI, OHOKIETOUHBIE BOJIOPOCIIH, APYrue NpoTUCThl. PazHooOpasue
Oakrepuii. 3HaueHue OaKTepuil B MPUPOIHBIX COOOIIECTBAX U KHU3HH YETOBEKA.



MHOTOKJIETOYHbIE OpTraHU3MbI. TKaHU, OpraHbl U CUCTEMBI OPraHOBMHOTOKJIETOYHOTO
opranusmMa. Opranusm Kak eauHoe nenoe. ['omeocras.
@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrojioe M ToJoBoe. Buapl Oecnosioro

Pa3sMHOXKEHHS: JeJICHHE HAaJBOE, NMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAYCHHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNSA OT OECIOJIOrO.

Meiio3. Cragun meiosa. [lporieccsl, mpoucxosmie Ha cTaausx meito3a. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKeNe3bI:
CEMEHHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IMOJIOBBIX KIETOK — raMeT (CHepMaTo30uj,
AilleKyIeTkKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHIEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (3MOpPHUOTEHE3).
Oranbel 3MOPHOHAJIBHOIO PA3BUTHSI Y IMO3BOHOYHBIX MUBOTHBIX: JApPOOJIEHME, TracTpyJsuus,
opranoretes. [loctamOproHnanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: HPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacreHnit. OHTOreHe3 BETKOBOTO PACTEHHUSI: CTPOCHUE CEMEHM, CTaANH
pa3BUTHSL.

IIpenmer wu 3amaum reHeTuku. Mcropus pas3BuTus TeHETHMKH. PoJjib OUTOIOTHMM U
AMOPHOJIOTUH B CTAHOBJICHUW I'€HETUKH. BKIIag pOCCHICKUX 1 3apyOCIKHBIX YUEHBIX B pa3BUTHE
TeHEeTUKH. MeToapl TeHETUKH (THOPUIOJIOTUYECKUM, IMTOTCHETHYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TOHATHUS. [ eHeTHYeCKass CMUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menzaenem.
MonHoruOpuaHOE CKpelIUBaHue. 3aKOH eIMHO-00pa3us THOPHUI0B MepBOro mokojaeHus. [Ipasuio
JTOMHUHHUPOBAHUS. 3aKOH paclielyieHus npu3HakoB. ['mmore3a uucToThl ramer. l[lonHoe u
HETMOJIHOE TOMUHUPOBAHUE.

JlurnOpugHoe  CKpelmMBaHuEe. 3aKOH HE3aBUCHMOIO  HACIEJOBAaHUS  IPU3HAKOB.
[uToreHeTHYECKNE OCHOBBI JTUTHOPUIAHOTO CKpPEIIMBAHUS. AHAIM3HUPYIOIIEE CKpElIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHue clernienys TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasi TEOPHS HACIEICTBEHHOCTH. [ eHeTHuYeCKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENICHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omoramerHble U reTeporameTHble OpraHu3Mbl. HaclienoBaHue NpuU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3meHnunBoCTh. BUibl N3MEHUNBOCTU: HEHACIIEICTBEHHAs U HacieACcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW W3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii pan u BapuainmonHas kpuas. Hopma peaknuu npusnaka. KommyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHCcTBa MOIU(PUKAITMOHHON U3MEHUNBOCTH.

HacnencrBenHasi, WM T€HOTHIIUYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 W TMONOBOM TpOIlECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
M3MEeHUMBOCTh. Kiaccudukanus myranuili: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON
n3MenuuBocty H. . BaBunosa.



I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl T€HETUKH YEJIOBEKa:
TeHEAIOTUYECKUH, OTM3HEIOBBIN, IIMTOTCHETUICCKHM, OMOXUMHUYECKHIA, MOJICKYIISIPHO-
reHernueckuii. CoBpeMEHHOE ONPEIeJIEHNE T€HOTHIA: [IOJTHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUITMPOBaHUE, B TOM uncie ¢ momonisio [T[P-ananmm3a. HacnencrBenusie 3a001eBaHus
YeJIoBeKa: TeHHbIe 00JIe3HH, O0JIE3HN C HACIIEACTBEHHON MPEPACIIONIOKEHHOCTBIO,
XpoMOcoMHBbIe OoJie3Hu. ComMaTHuecKre U reHeparuBHble MyTallii. CTBOJIOBBIE KIIETKH.
[TpuHIMIEI 3M0pOBOTO 00pa3a )KU3HHU, TUATHOCTHKH, MPO(PHIAKTUKH U JICUCHUS TCHETUICCKIX
0osie3Held. MeaMKO-TeHEeTHUECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEUIIMHCKOM TeHETUKHU B
MIPEeIOTBPAILIEHUH U JICYEHNU T€HETUYECKUX 3a00JIEBaHUN YeJI0OBEKa

Cenekuus Kak HayKa U mpoliecc. 3aposkKJICHHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BapwiioBa 0 ImEHTpax NPOUCXOXKICHUS M MHOT000paswsi KYJIbTYPHBIX pacTeHui. L[eHTpbI
MIPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNEKIMH. MacCOBBIM M MHAUBUAYATHHBIM OTOOPHI B CEJIEKIIMU
pacTeHuii u KUBOTHBIX. OlleHKa 3KcTepbepa. bIN3KOpOACTBEHHOE CKpEIMBaHUE — MHOPUANHT.
Uucras muuua. CkpenuBaHue YHUCTHIX JHHHE. ['erepo3uc, wuinum rubpugHas cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauar. OtnanéHHas ruOpuau3anus U €€ YCIeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKIUH PACTEHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pexomOunantHot JIHK wu Tpancrennnix opranuzmoB. Knerounas wunxenepus. Kiierounsie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHui. KiloHMpoBaHre BBICOKOTPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTHYEeCKHe M 3Tudyeckue mnpobimempl. MO —
TFeHEeTUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

CucreMa 1 MHOT000Opa3ue OPraHM4ecKoro Mupa

CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa. ITpuHIuns! Knaccupukanuy OpraHu3MoB.
OcCHOBHBIE CCTEMaTHUYECKHE IPYIIbl OpraHu3mMoB. I'pulsl. [llndnounslie rpudel, X CTpoeHue,
MUTAaHUE, POCT, pa3MHOKeHHe. Che10OHbIE U SI0BUTHIE IPUOBI. 3HAUEHUEILIIANOYHBIX TPHOOB.
IInecHessie rpudsbl. [IposxkeBbie rpuObl. 3HaUEHUE MJIECHEBBIX U IPOXIKEBBIX IPUOOB.
[Tapazutuyeckue rpudsl. JIMaiHUKN — KOMIUIEKCHBIE OPraHU3Mbl
CrpoeHue U )KU3HENEATENBHOCTh PACTUTEIIBHOTO Oprann3ma. KopHu 1 KOpHEBBIE CUCTEMBI.
IToGer u nouxu. CtpoeHue u GyHKIUM JucTa. TpaHCIOPT BOJbI U MMHEPAJIBHBIX BEIIECTB B
PacTeHHH — BOCXOIAUIUM TOK. TpaHCOPT OPraHUYECKUX BEUIECTB B PACTEHUH — HUCXOJAIINN
ToK. Bunonsmenénnsle noderu. Pazsutue nodera u3 nouxku
PasmHoxkeHune pacteHuil. BereraTuBHOE pa3MHOKEHUE [IBETKOBBIX PACTEHUI B IPUPOJIE.
X035HCTBEHHOE 3HaUEHUE BEreTaTUBHOIO pa3MHOXkeHUs. CeMeHHOoe (TeHEepaTUBHOE)
pa3MHOKeHHE pacTeHui. L{BeTku u couserus. OnbuieHue. J[BOMHOE OIUIOJOTBOPEHHE.
OOpa3oBaHKemIOIOB U ceMsH. Tumbl m1oa0B. PacnpocTpaHenue NioJoB U ceMsH
B npupoze. CocTaB ¥ CTPOEHHUE CEMSIH. Y CJIOBUS IPOPACTAHUS CEMSH
Passute 1nBerkoBOoro pacreHus. Lluka pa3BUTHSA  IBETKOBOI'O PACTECHMS.
Bmusaue  daxtopos BHEUIHEH  Cpelpl Ha pa3BUTHE IBETKOBBIX pacTeHUi. JKU3HEHHbIE
(opMBI IBETKOBBIX PacCTeHUN
Husmue pacrenus. Bogopocau. O6mias xapakTepucTika BoJopocield. Beiciie copobie
pacTeHus. MoxoBuasle (Mxu). O0masxapakTepucTika MXoB. Pa3MHOXKeHHe MXOB Ha
npuMepe 3eN€HOro MXakykymkul J€H. Ilnaynosuansie (ITnaynsr). XBomeBuaabie (XBoImn),
[TantopoTHUKOBUHBIE (ITammopoTHUKR). Oomas xapakTepucTuka. PaamHoxeHue
NanopoTHUKOOOpa3HbIX. L{MK pa3BUTHS ManopoTHUKA.3HaYEHUE MAOPOTHUKOOOPA3HBIX B
IIPUPOJIE U )KU3HU YEIIOBEKA
Beiciue cemennsie pactenusi. ['onocemennslie. O011as XapakTepucTHKa. XBOHHbBIE pacTeHUs,



ux pazHooOpasue. CTpoeHHE U KU3HEACATEIbHOCTh XBOMHBIX. Pa3MHOXKEHIE XBOWHBIX, ITHKII

Pa3BUTHS Ha IPUMEPE COCHBI. 3HAUCHHE XBOWHBIX PACTCHHUI B IPUPOJICH KU3HU YECIIOBEKA.
[ToxpeIToceMeHHbIe (IBETKOBBIE) pacTeHus. O0mas xapakrepuctika. OcoOeHHOCTH CTPOCHUS U
KHU3HEIEATEIPHOCTH TMOKPHITOCEMEHHBIX KaK HanboJjee BHICOKOOPTaHM30BAHHOW TPYIIIBI
pacteHuii, uxrocrnoacTBo Ha 3emite. Kiraccudukanus moKpbITOCEeMEHHBIX PAaCTEHUI: Ki1acc
JBynonbuble u Ki1acc Onnomonsubie. [Ipu3Haky kinaccoB. LMK pa3BUTHS MOKPHITOCEMEHHOTO
pacteHus

OnHOKIIETOYHBIE )KUBOTHBIE — pocTeiimue. CTpoeHne U KU3HEASSITeILHOCTD MPOCTEHIITNX.

KumeunonosioctHble (00111as XapaKTepUCTHKA; 0OCOOEHHOCTH CTPOEHUS U

KU3HeAesITeNIbHOCTH ). [1nockue, Kpyrible, Koap4yaThie yepBu (00Iast XapaKTepPUCTUKA).

OCOOEHHOCTH CTPOCHUS M KHU3HEIEATETbHOCTH IIOCKUX, KPYTJIIBIX U KOJIBYATHIX YEPBEH.

[TapazuTnveckre MIOCKHE U KPYTIIble YePBH.
Unenncrtonorue (o0mias xapakrepuctuka). PakooOpa3Hbie(0COOEHHOCTH CTPOCHUS U
XKU3HeAeITeNbHOCTH ). [TaykooOpa3Hbie(0COOCHHOCTH CTPOSHUS U KUZHEICATEILHOCTH B CBSI3U C
KU3HBIO Ha cymie). HacekoMble (0COOEHHOCTH CTPOEHHUS U KU3HEAEATEIbHOCTH).
PasMHOKeHNEe HACEKOMBIX M THIBI Pa3BUTHA. 3HAUYE€HHE HACEKOMBIXB PUPOE U KU3HU
yenoBeka. MoJutrocku (00111as xapakTeprucTUKa)

Xopaosslie (00mas xapakrepuctrka). PeiOsI (001mas xapakrepuctrka). Mectoooutanue u

BHeEIIHee cTpoeHue pri0. OcOOEHHOCTH BHYTPEHHETO CTPOCHUS M IPOIIECCOB

KHU3HEIEATSITHHOCTH.

3emMHOBOHbIE (00IIas XapakTepucTuka). MecTooOuTaHne3eMHOBOAHBIX. OCOOEHHOCTH

BHEIITHETO ¥ BHYTPEHHETO CTPOCHHSI, IPOIIECCOB KU3HEIEATSIIHOCTH, CBSI3aHHBIX C BBIXOJIOM

3€MHOBO/THBIXHA CYIITY.

[Tpecmpikarommuecs (oOmias xapakrepuctuka). [Iprucrnoco61eHHOCTh TPECMBIKAIOINUXCS K

YKU3HU Ha CYIIIE.

[Ttume (oOmas xapakrepuctuka). OCOOEHHOCTH BHEITHETO W BHYTPEHHETO CTPOCHUS U

MIPOLIECCOB KU3HENeATENbHOCTH NTHIL. [Iprcnoco01eHHOCTh NTHIL K Pa3INYHbIM YCIOBUSAM

CpeIbl.
Miekonuraromue (00mas xapaktepucTtika). Cpeasl )ku3Hu MiekonuTatomux. OcobeHHOCTH
BHEIITHET0 CTPOCHHMsI, CKelleTa UMYCKYJIaTypbl, BHyTpeHHEro crpoenus. [Ipoueccsl
KU3ZHEJCSATEIIbHOCTH

OpranusM 4ejI0BeKa M €ro 310pOBbe

HepBHas cucrema 4yenoBeka, €€ opraHu3anus ¥ 3HadeHue. Peduiekc. Peduekropnas myra.
Penenroper. LleHTpanbHas HepBHas cuctema e€ crpoeHue u (yHKUUMU. be3ycioBHbIC
(BpoxA€HHBIE) U ycIOBHBIE (TIpU- 00peTéHHbIe) pedraekchl. ComaTHuecKkas HepBHAS CHCTEMA.
BereratuBHas (aBTOHOMHAas) HEpBHas cucteMa. HepBHas cucteMa Kak €HHOE IeNoe.
I'ymopanbHas perymsiuust QyHKIUNA. DHIOKpUHHASA cucTeMa. JKene3bl BHYTpEeHHEH U CMellIaHHOM
cekperuu. [[OpMOHBI, UX POJIb B PETYIISIIIUU PU3UOIOTHUECKUX (DYHKIIUH OpraHu3Ma, pocTa
pasButus. Hapymienus B pabote sHIOKpHHHBIX kené3. OcoOeHHOCTH pediek- TOpHOU U
TyMOpanbHOM perynsauuu QyHKIui opranusma. [ unoranamo-runodusapHas cucreMa

Buytpennss cpena u e€ pyHkiun. DopMeHHbIE 371€MEHTHI KPOBU: 3PUTPOLIUTHI, JICHKOLUTHI U
Tpomb6o1mThl. [1nasma kposu. IlocTossHCTBO BHYTpeHHEH cpelbl (romeocTas). CBEpThIBaHUE
kpoBu. I'pynmnsl kpoBu. Pesyc-dakrop. [lepennBanue kposu. JloHopcTBO. IM MyHUTET U €ro
BUJIbl. IMMyHHas cuctema uenoseka. KieTouHblil 1 ryMOpanbHbI HMMYHUTET. Bpox1€HHBIN 1
npuoOpeTEHHBIN crennpuyeckuit UMMYHHUTET. Teopus KIOHATBHO-CEJIEKTUBHOIO UMMYHHUTETA

(IT. Opmux,  @.M. bepuer, C. Tonerasa). BocmanutenbHbie OTBEThI OpraHu3MOB. Poib
BPOXJAEHHOTO UMMYHHMTETa B Pa3BUTHUHU CUCTEMHBIX 3a00s1eBaHni. Bakinubl nunedeOHble
CBIBOPOTKH



Opransr kpoBooOpameHus. CtpoeHue u padota cep/a. ABToMatusm cepana. CepAaeyHblid [UKIT,
€ro JUIMTEIBHOCTb. BOJIBIION 1 Mablil Kpyru KpoBooOpamieHus. [IBrkeHne KpOBH 10 COCYaM.
[Tynsc. JInmparudeckas cucrema, TMMGPOOTTOK. Perynsanus AeaTenbHOCTH CepAla U COCYI0B.
I'uruena cepaedyno- cocyqucToit cuctemsl. [lepsast moMoIs Ipy KPOBOTEYEHUAX

Jpixanue u ero 3HaueHue. Opransl apixanus. JIErkue. B3aumMocBssb crpoeHus U QyHKIui
OopraHoB JipIxaHus. 'a3000MeH B JIErKuX U TKaHsX. JKu3HeHHast EMKOCTb JETKUX. MexaHu3Mbl
nbixaHus. [{pixatenbHble nBUKeHuUs. Perynauus neixanus. OkazaHue nepBoi MOMOIIH NIPU
IIOPa)KEHUU OPTaHOB JIBIXAHMS

[InrarenpHbIe BEMECTBA U MALIEBbIC TPOAYKTHL. [IuTanue u ero 3Hauenue. [Inmesapenne.
Opransl nuIIeBapeHus, UX CTpoeHne U QyHKIH. OepMEHTHI, UX POJIb B MUIICBAPCHUH.
BcacsiBanue nuTaTenbHBIX BEIIECTB M BOABI. lIuiieBapuTenbHbIe )Kene3bl, UX pOJibB
nuieBapeHun. Perynsanus numesapenus. [ urnena nuranus

OOmeH BemIeCTB M TMpEBpalllecHue 5JHEPruu B OpraHu3Me denoBeka. [lmactuyeckuii u

sHepreTuuecknii oOMeH. OOMEH BOJBI UM MHHEPATbHBIX COJIEH. Ob6Mmen O€JIKOB,
VIJIEBOJOB W JKAPOB B OpraHm3me. Perynsius oOMeHa BEHISCTB M IPEBpAIlCHUs
SHEPTUU

Butamunsl u ux pons ais opranm3ma. Hopmer u pexxum nutanus. Koxka u e€ mpousBoHbIC.
Koxa wu tepmoperynsauus. CrpoeHne M (QyHKIUM KOXM. 3aKaJMBaHWE W €ro poJib.
[Ipodunaktuka w TepBasg TIOMOIIb NPU TEMJIOBOM W COJIHEUHOM yaapax, OXKOorax u
0OMOPOKECHHSIX.
Brinenenne. 3nauenue BoiaenieHus. Opranbl BeiaeneHus. Opranbl MOYEBBIIETUTEIbHON
CUCTEMBI, NX CTpOeHUE U PpyHKIMH. Perymsamms ModeoOpa3oBaHMs 1 MOUYEHUCTYCKAHUS
Opranbl 4yBCTB M HX 3HaueHHe. AHanuzaTopbl. CeHCOpHbIE CHCTEMBI. [71a3 W 3peHwue.
Onrtunyeckas cucteMa riasza. CeryaTka. 3puTeNIbHOE BOCIpHUATHE. YXO U ciayX. CtpoeHue u
GbyHKIMKM opraHa ciiyxa. MexaHusM paOoTbl CIlyXOoBOro ananau3atopa. OpraHbl paBHOBECHS,
MBIIIEYHOTO YYBCTBAa, OCS3aHUsS, OOOHSHUSA M BKyca. B3anmozeicTBHEe CEHCOPHBIX CHUCTEM
opraHusma
[lcuxuka u noBenenue yenoneka. [lorpedbHOCTH 1 MOTHBBI MToBeAeHUs. PeduiekTopHas Teopus
noBezieHUd. Briciias HepBHas JesITeNbHOCTD YesloBeKka. MexaHu3M 00pa30BaHUsl YCIOBHBIX
pedaekcoB. Topmoxkenue. [unamuueckuii crepeoTun. Posib ropMOHOB B 110- BefieHUU. [lepBas u
BTOpasi CUTHAJIbHbIE CUCTEMBI. Peub u Mbinuienue. [lamsaTe 1 BHUMaHue. OMOLUU.
NuauBuayanbHble 0COOCHHOCTH JINYHOCTH: CIOCOOHOCTH, TEMIIEPAMEHT, XapakTep,
o1apEHHOCTh. THITBI BBICIIEH HEPBHOW NESATENLHOCTU U TemrnepaMmeHnTa. OcoOeHHOCTUTICUXUKU
yenoBeka. ['uruena gpusnveckoro u yMcTBeHHOro Tpyaa. CoHu ero 3HaueHue.

Teopus 3Bosonun. Pazpurue ;ku3Hu Ha 3emie

[Ipennocelnku BO3HUKHOBEHMS DBOJIIOLMOHHON TEOPHH. OBOJIIOLMOHHAS TEOpUS U €€
MecTO B OmoJioruu. BiusiHue 3BOTIOIIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CuzerensctBa  dBomonUM. [lageoHTOIOTHYECKHE: TIOCIENOBATENBHOCTh  IOSIBICHUS
BUJIOB B NAJICOHTOJIOIMUECKON JIETONHCH, NepexoiHble (popMbl. bruoreorpadguueckue: cxoiacTBo
u paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJICTBA M Pa3aMyusi SMOPHMOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHbBIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHM3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeHl Yy BCEX OPraHU3MOB.

OpomoumonHasg teopust Y. JlapBuna. Ilpenmnocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYyIIME CHJIBI  9BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU



OTPaHUYEHHOCTH PECYpCOB, HeONpeleNnEHHas HM3MEHYMBOCTh, OOopb0a 3a CyIIeCTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBuxymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpoLecc u
KOMOWHATHBHAas W3MEHUYUBOCTh. [lomynsiuoHHble BOJHBI W japeld reHoB. M3omsuus wu
MUTPALIKSL.

EcrecTBennslii oT60p — Hampapisiommid ¢aktop 3Bomonnd. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoJitonuu. [lpumepsr npucnocoOnenunit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalNH.

Bun u BupooOpasoBanue. Kputepuun Buga. OcHoBHbIE (OPMBI BHJI000pa30BaHUS:
reorpaduuyeckoe, 3K0JI0rHUECKOe.

MakpoosBosmtonus. PopMbl 3BOIONKU: (PHrIIETUYECKAst, TUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIMH.

[IpoucxoxaeHrne  OT  HECNEUHMATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paaualus.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU XKU3HU. HayuHble THUMOTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMHs. XUMHYECKas IBOJIONUA. AOWOTEHHBIH CHHTE3
OpraHMYeCKUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAJIbHOE  MOJATBEP)KIECHUE
XUMUYECKON 3BoJroni. HauanpHblie 3Tambl Ouonorudeckoi spomtonun. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLHS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emsie mo Hpam W nepuoaam. Karapxeid. Apxeiickas u
npoTepo3oiickas dpel. [lameosoiickas spa u e€ TmepuoaAbl: KEMOPUHCKHM, OPIOBUKCKUM,
CUJTYPUICKHM, J€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

Kaiino3zoiickas spa u €€ nepuoapl: MajJeoreHOBbI, HEOT€HOBBIM, AHTPOTIOT€HOBBIM.

XapakTepucTUKa KiIMMaTa U IeOJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacCTUTENBHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpa)keHue 3BOJOUMU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  YeNIOBEKa. AHTpPOIOJOrusi Kak Hayka. Pa3Buthe npencraBleHH O
MIPOUCXOXKACHUM YesloBeKa. MeToibl n3ydeHus: antpornorenes3a. Cxo/AcTBa U pa3iiMyusl YeIOBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YETIOBEKa.

JBuxymue cuibl (QakTopsl) aHTpomoreHesa. HacneiacTBeHHAas W3MEHUUMBOCTh U
ecTecTBeHHbIN 0TO0p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPYZa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUM W BETBU DBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbIN,
UYenosek mnpsaMmoxonadimuii, YemoBek HeaHaepranbckuil, YenosBek pasymHbii. Haxonku
HCKOTIA€MBIX OCTAaTKOB, BPEMsl CYILIECTBOBaHHUSA, 00JacTh pacHpoCTpaHEHUs,, 00bEM TOJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYAHUS.

Yenoseueckne pacbl. OCHOBHBIE OOJBILINE pachl: €BpoleouaHas (eBpasuiickas), Herpo-
aBCTpaJloujiHasi  (PKBaTOpHajbHAs), MOHIOJOMAHASA  (A3MaTCKO-aMepUKaHCKasi).  UepTsl
MPUCIIOCOOJICHHOCTH MpPEJACTaBUTENEH YEJIOBEYECKUX pac K YCIOBHUSAM CYIIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.



IKoCUCTEMBI ’ NMpucymme M 3aKOHOMEPHOCTH

Pa3nensl u 3agaun sxosiorun. CBsI3b AKOJIOTUHU C IPYTUMHU HayKaMu. MeTo/ibl  3KOJIOTHH.
ITonesbie HAOIOCHUS. DKCIIEPUMEHTHI BOKOJIOTUH: IPUPOJIHBIE U

nabopaTopHbie. MoienupoBaHue B 9KOJIOTUH. MOHUTOPUHT OKPYKAIOIIEH Cpe/Ibl: JTOKAIbHBIH,

pEruoHANIbHBIN U TJI00aTbHBINA
Okonorndeckue (HaKTophl U 3aKOHOMEPHOCTH HX JeiicTBus. Kiaccudukarus 3K0I0rnaecKux
(baxTOpoB: a0MOTHYECKUE, OMOTHYECKHE, aHTpOTIOTeHHbIe. OOMIMe 3aKOHOMEPHOCTH JACHCTBUS
skosiorrndeckux QaktopoB. [IpaBuno mmammyma (K. HInpenrens, 0. Jlubux).
TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOHMOHTHBIE OPTaHU3MBI.
Abuotnueckue paktopsl. CBET Kak 3KoJIorndeckuil gpakrop. JlelcTBuepa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKHE IPYIIbl PACTEHUH U )KUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUTHaNIBHAs POJIb cBeTa. DOTOMEPHOIU3M.
Temnepatypa kak sxosioruueckuii pakrop. [leiictBue remeparypbl Ha OPraHU3MBI.
[TolikunoTepMHbIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBlI.
Braxxaocts kak axonorudeckuii haxrop. [IpucnocoOnenus pacTeHniA Ko IepKaHUTO
BoJiHOTO Oantanca. Kimaccudukaius pacTeHuii mo oOTHOIIEHHI0 K Bojie. [IpucnocoOnenus
KUBOTHBIX K W3MEHEHUIO

BOJHOT'O PEKUMa.
Cpenpl 0OuTaHUs OPraHW3MOB: BOJHAsI, HA36MHO-BO3/yIlIHAs, IOYBEHHAs, TJTyOUHHAsS
MOANOYBEHHAsI, BHYTpHOpraHu3MeHHas. OU3NKOo-XuMU4Yeckre 0COOEHHOCTH cpesl 0OUTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HbIX Cpeaax.
buonornueckue purMbl. BHemHue u BHyTpeHHNE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBL.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHI KU3HU.
’Kusznennsie hopmbl oprann3MoB. [lonsitue o xuzHenHon Gopme. XKuznenasie GopMbI
pacTeHui: 1epeBbs, KyCTAPHUKH, KyCTApHUYKH, MHOTOJIETHUE TPaBbl, OJJTHOJICTHUE TPABBI.
JKuznennsie GOpPMBI AKUBOTHBIX: THAPOOHUOHTHI, TEOOHOHTHI, a3POOHOHTHL. OCOOCHHOCTH
CTpOEHUS 1 00pa3a KU3HU.
buoTtnueckue gaxtopsl. Bunsl OnoTHUECKUX B3aUMOICHCTBUI: KOHKYPEHIIHS, XUIITHIYECTBO,
cum6u03 u ero popmel. [lapazutusm,koonepanus, MyTyaaTu3M, KOMMEHCAIN3M
(KBapTHPaHTCTBO,HaxJIeOHNYECTBO). HeTpoduueckue B3anmoielicTBUS (TOMMMYECKUE,
bopuueckue, pabpudeckue). 3HaueHNE OMOTUYECKUX B3aUMOJICHCTBUI IS CYIIIECTBOBAHUS
OpraHu3MoB B cpefie ooutanus. [IpuHnun

KOHKYPEHTHOT'O UCKIIFOUEHHS
DKOJOTHYECKHE XapaKTepUCTHKHU nomynsauuu. [lonmymsimus kak 6nonoruyeckas cucrema. Poipb
HEOJJHOPOJHOCTH Ccpefibl, GU3NUYECKUX 0apbepoB U 0cOOEHHOCTEN OHMOJIOTUHU BUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYpPHI MomyJsiiuii. OCHOBHBIE MMOKa3aTeIu
MOMYJISALMK: YUCIIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBASICTPYKTYPA, POKAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.
DKoJloruueckas CTpykrypa nonyiasuuu. OlieHKa YMCIEHHOCTH nonysuuu. /J[nnamuka
MOMYJISALMU U €€ perynasuusd. buotnueckuili noteHMan nonyisinuu. MoeaupoBaHue
JTUHAMUKHU  TOMYJISLINH.

KpuBbsie pocra uucneHHoctd mnonyasuud. KpuBble BbDKMBaHUS
Perynsimus 4nciaeHHOCTH NOMYSIUN: POIbh (GAKTOPOB, 3aBUCIIUX U HE3aBUCAIINX OT
IJIOTHOCTH. DKOJOTUYECKHE CTpaTeruu BUIOB (r- 1 K- cTparerumn).
[Tonsitue 06 sxonornyeckoi Humie Buga. Mecroo6uranue. MHOroMmepHast MoJIeJb
skoJiornyeckot Humm /[x.M. Xarunncona.Pa3smepsl skonornueckor Humu. [loreHnuansHas u
peanu30BaHHAs HUILIU.



Bun xak cucrema nonynsuuii. Apeans! BUI0B. BUbl U UX )KU3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTH MOBEICHUS U MUT AU )KUBOTHBIX. BHOJIOTHUECKNe HMHBA3UU 4yKEPOIHBIX
BUJIOB
CoobmecTBa oprann3MoB. brorienos u ero crpykrypa. CBsizu MeXAy OpraHu3MaMu B
ouoreHo3e. JkocucTeMa Kak oTkpbitas cucrema (A.Jx. Terncnn). @yHKIHOHATBHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: [TPOYLEHTbI, KOHCYMEHTHI, peAYLIEeHThI. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cetu. AdnoTHueckre OJI0OKH dKocucTeM. [10UBbIHM UITBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 HOTOK SHEPTUH B 3KOCHUCTEME.
OcHoBHbIE ITOKa3aTeNN FIKOCUCTEMBI. buomacca u npoayKius. DK0JIOTHUECKUEe TUPaMUIbl
quces, 0MOMaccChl U SHEPTUU.
HanpaBiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOILECTB — CyKLecCHH. [lepBrYHbIE U BTOPUUHbIE
CYKIIECCUHU U UX MPUYHUHBI. AHTPONIOTE€HHBIE BO3AEHCTBUS Ha cykuieccuu. KimmakcHoe
coob1ecTBo. buopazHooOpasue v MoHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOWYUBOCTH
COOO0I1IECTB.
[Ipupoansie 3xocucTEMBl. AHTPONIOT€HHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA. ATPOIIEHO3.
Pazniuunst MexXay aHTPOMIOTEHHBIMH U TTPUPOIHBIMHA SKOCHCTEMAMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas duopa u gayHa.
CuHaHTponu3anus ropojickoit ¢ayHsl. buonorndyeckoe u xo03siCTBEHHOE 3HAUEHHE
arpo3’KocucTeM nypoosKocUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aMMOJICICTBUI OPraHU3MOB B SKOCUCTEMAX.
[lepeHoc »HepruM M BEIIECTB MEXIY CMEXKHBIMU 3KOCHCTEMaMH.
Y CTOMYUBOCTh OPTraHU3MOB, MOMYISILIMM U AKOCUCTEM B YCIOBHSIXECTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICUCTBUN
buocdepa — obmennanerapras 000J109Kka 3eMITH, T/I€ CYIIECTBYET MW CYIIECTBOBAJIA KU3Hb.
VYuenue B.U. Bepnanckoro o 6uocdepe. Obmactu 6mocdepsl u e€ cocras. JKuUBoe BEIIECTBO
ourocdepsl U ero QPyHKIHUH.
3aKOHOMEPHOCTH cyliecTBoBaHUs Onocdepsl. OcobeHHOCTH Onochepsl Kak TI00aTbHON
skocucTteMbl. /luHamuueckoe paBHOBecueB Onocdepe. KpyroBopotsl BemiecTs u
OMOTeOXMMHYECKHUE ITUKIIBI (YTIIepoaa, a30Ta). PUTMHUYHOCTH siBJIEHUH B Orocdepe.
3onanpHOCTh OHOchepsl. [lonarue o 6uome. OCHOBHBIE OHMOMBI CYIIU: TYHJIpa, XBOIHbIE Jeca,
CMEIIaHHbIE U UTUPOKOJIUCTBEHHBIE JIeca,CTeNH, CaBaHHBI, TyCThIHU, TPOITUYECKHE JIeca,
BBICOKOTOpbs. Kinmar, pacTutenbHbIi U )KUBOTHBIA MUpP OMOMOB CYIIIH.
Crpykrypa U (yHKIMS KUBBIX CHUCTEM, OIIGHKAa HX PECYPCHOIO
noTeHIana u 6nochepHbIX GyHKITUN
DKOJOTHYECKHE KPU3KCHI U UX MpU4YrHbBL. Bo3eiicTBue yenoBeka Ha Onocdepy. 3arpszHeHue
BO3/YIIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsizHeHue BoAHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.
AHTpPOIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacCTUTEIHLHOTO U
KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIIBI OXpaHbl pUpoabl. KpacHbie kauru. Oco6o
oxpansiembie ipupoiabie Tepputopun (OOIIT). boranndeckue cabl ¥ 300JI0THYECKUE TAPKH.
OcHOBHBIE TPUHIIUITBI YCTOWYUBOTO Pa3BUTHsI YEJIOBEUECTBA U MPUPOIbL. ParionaisHoe
MIPUPOJIOTIOIIF30BAHNUE U COXPaHEHUE OMOJIOTHYECKOTO pa3HooOpas3us 3emaun



Ilnanupyembie pe3y/ibTaThl 0CBOCHHUSI IPOrpaMMBbI Kypca

OcBoenue conepxxanusi kKypca " buosiornueckue 3akOHOMEPHOCTH (ITOATOTOBKA K
EI'D)" obecneunBaeT AOCTHKEHHE O0YIAIOIIUMUCS CIEIYIONINX PE3yJIbTaTOB:

JIMYHOCTHBIE  f0opkxHBI OTpaXaTb TOTOBHOCTH U CHOCOOHOCTh OOy4arouiuxcs
PYKOBOJICTBOBAaTbCsSl  COOPMHUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CUCTEMOM
[EHHOCTHBIX ~ OPHEHTAIlMi, TO3WTHUBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IEHHOCTSIM POCCHIICKOTO OOIIECTBA, pAaCIIUPEHUE KU3HEHHOTO OTBITA M OTBITA
NEATeNbHOCTH B  MPOLECCe  pealu3alid OCHOBHBIX  HAINPABICHHWH  BOCIHTATEIHHON
NeATETBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCUTAHHUS:

COPMHUPOBAHHOCTh  TPAXKJTAHCKOW TIO3MIMU  OOydaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO 4YJIEHA POCCHUICKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEW, YBa)KEHHE 3aKOHa U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3JAHUN YICOHBIX MPOEKTOB,
pereHnn yaeOHBIX U MO3HABATEIHHBIX 33]1a4, BHITIOJTHEHUN OMOJIOTHUECKUX IKCTIEPHMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMI0O TI0 OTHOIIEHUIO K SBJICHUSIM
COBPEMEHHOW KHU3HH U OOBSICHATH €€;

YMEHHE  YYUTHIBATH B  CBOHMX JCHUCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBYS JTFOJICH C Pa3HBIMH YOSXKICHUSIMH, KyIbTYPHBIMH IIEHHOCTSMH ¥ COIMATBHBIM
MI0JIO’KEHUEM;

TFOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUSA Y4YEOHBIX,
[IO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/a4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OMITOHEHTOB MPU OOCYXkIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COAEPIKAHNUS;

TOTOBHOCTb K T'YMAHUTapHOM U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOM UIEHTUYHOCTHU, TATPUOTU3MA, YBAXKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepen PonuHOM, roproctu 3a cBOM Kpail, CBOMO
Ponuny, cBOM S3bIK U KyJIbTYPY, IPOLIIOE U HACTOSIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 M IaMSITHUKAM IPUPOJIBI,
nocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJICHHE M pa3BUTHE
O1osIoTNH, MOHUMAaHUS 3HaYCHHs OMOJIOTUH B TIO3HAHUH 3aKOHOB IPHUPO/IBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIEeCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTD K CIYXEeHMIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSI:

0CO3HaHME AyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApO/a;

c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CMOCOOHOCTh OLIEHUBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYAChH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEH CeMeHHON *KM3HHM B COOTBETCTBHM C TPATUIMSIMU HAPOJOB
Poccuu;

4) 3¢TEeTUYECKOT0 BOCITUTAHMS:



ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHHE SMOLIMOHAIIBHOTO BO3AEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (POPMHPOBAHUA  KYJbTYPbl 3/0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAHKE U Peaiu3alis 3J0pPOBOr0 U 0e30MmacHOTo o0pa3a KU3HH (30pOBOC MUTAHHE,
cOOJIOICHHE TUTHCHUYECKUX MPABWI M HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHSATHA M OTbIXA,
peryinspHas (QuU3NYECKas AaKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWI WHIUBUIYATbHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAIUsX, YIPOKAIOIINX 3I0POBBIO M )KU3HU JTIOCH;

OCO3HAHUE TOCJIEJICTBUN W HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH MacTePCTBa, TPYI0JIIO0HE;

TOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYECKON M COIMATLHON HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, TUIAHUPOBATH M  CAMOCTOSATENIBHO  BBITIOJHATH  TaKyHO
eI TETLHOCTB;

HWHTEpEC K pasNu4HbIM cdepam NpodeCcCHOHAIBHONW NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OymyIiel mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W caMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITA MJIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX IOCJIEICTBUI 7151 OKpY>KaIoLIeil cpeapl;

OCO3HAaHHKE TTI00aJIBHOr0 XapaKkTepa SKOJIOTHUYEeCKUX MPOOIeM U IMMyTel UX pelIeHHUs;

CIOCOOHOCTH MCHOJIb30BaTh MpUOOpETaeMble MPU W3YYeHUU OMOJIOTUU 3HAHUS U YMEHUS
IIpU pEIICHUH MNpoOJIEM, CBSI3aHHBIX C PAIlMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (COOIIIOIeHUE
MpaBWJI TOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENpUATHE JIEHCTBUM, MPHUHOCAIIMX BpEA OKpYKAIOILIEH NPUPOIHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE AKOJIOTUYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX
JICCTBUHN U IPEJOTBPpAIIATh HUX;

HaJIW4Yue Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAayKH © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAaHHOTO Ha JHaliore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYILTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATENLCKON KyIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHHS MUPA;



MOHMMaHWe crnenu@uku OHONOTMM KaK HAyKd, OCO3HaHHMA €€ posiu B (OPMHPOBAHUHU
palMOHaIBbHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUs 00 OKpPYKaIOLIEM
MUpE KaKk O €JUHCTBE MpPUPOJbI, 4YeJoBeKa U oOmiecTBa, B TMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MPOOJIEM COXpaHEHHSI IPHPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OWOJIOTMH JJIi COBPEMEHHON LMBWIM3ALMU: O0OeCreueHus
HOBOI'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble NpooOaeMbl pa3BUTUSL YEJIOBEUYECTBA, IOMCKA IMyTEH BBIX0JA U3 IJI00AIbHBIX
9KOJIOTMYECKUX NPOoOsIeM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAllUOHATIBHOMY
WCTIOJIH30BAHUIO IPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B IMOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJIIX MOBBILICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTU (YHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCII0JIb30BAaTh IOJlydaeMble 3HAHUS JJIs aHaiu3a M OOBSCHEHUS SIBJICHUMN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMEHUE Jienatb OOOCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAay4yHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX C LENbI0 IOJYyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OHOJOTMYECKHE 3HAHUS Ui pelIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHE IIEHHOCTH HAayYHOU NesTeNIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
aKTMBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJIOTMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3yapTaThl  BKIIOYAIOT:  3HauWMble A (OpPMUPOBAHUS
MHPOBO33PEHUS OOy4aIOUUXCAd MEXAUCHUIUIMHAPHBIE (MEXIIpPEeIMETHbIE) OOIleHayYHbIe
MOHSATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHON KapTUHBI MUpa U CIIeU(pUKY METOJIOB IMO3HAHUS,
UCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrHs, SBJICHHE, MPOIECC, CHUCTEMA,
Hay4yHbIi (aKT, TNPUHIMUN, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIel0BaHue,
HaOOJIeHNe, H3MEpEeHUe, SKCIEPUMEHT U JPYrHX), YHHBEpcajbHble Yy4eOHble IeHCTBUS
(mo3HaBaTenbHble, KOMMYHHKATUBHBIC, PETyISTUBHBIE), oOecrneunBaomme Q(OopMUPOBAHUE
(YHKIIMOHATBHOW TPaMOTHOCTH U COLMAIbHOW KOMIIETEHIIMH OOYYaroIIUXCs, CIOCOOHOCTH
oOyuaronuxcs UCIoJIb30BaTh OCBOCHHBIE MEXKIUCIUILTMHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U
yHHUBEpCalIbHbIC yueOHbIE IEHCTBUS B TO3HABATEIBLHOM U COI[MAIBHOM MPaKTUKE.

OBJiajieHNe YHUBEPCAJIbHBIMHY Y4eOHbIMH NO3HABATEIbHBIMH 1CHCTBUAIMM:

1) 6a30BbIe JIOTHYECKHE 1€l CTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IPH OCBOCHWM 3HAHUM NPUEMBI JIOTMUYECKOTO MBbIIIJIeHUs (aHalu3a,
CHHTE3a, CpaBHEHMA, KiIacCUPHUKAIMM, OOOOIIEHMs), pPacKpbIBaThb CMBICI OHOJIOTMYECKHX
MOHATUH (BBIIENATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHITHUAMH);

OTPENENATh LEIN JEATENbHOCTH, 3a7aBasl IapaMeTpbl U KPUTEPUHM HX JIOCTH)KEHHS,
COOTHOCHTB PE3YJIbTATHI ACATEIBHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJb30BaTh OWOJIOTHUECKUE TOHATHUA A OOBSICHEHHs (AKTOB M SIBICHHM >KUBOM
TIPUPOIBL;



CTPOUTH JIOTUYECKUE PpACCYXACHHsS (MHIYKTUBHBIC, JACAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MPUMEHAITh CXEMHO-MOJICIBHBIC CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIIIEHUM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIOIINXCS MaTepPHUaTbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJbTATOB IEISIM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATE PAOOTYy B YCJIOBHSIX pPEATBHOTO, BHPTYAITBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEbLCKHE IEHCTBHSI:

BJIAJIETh HABBIKAMH Y4EOHO-UCCIIEIOBATENLCKOW W TPOCKTHOM JEATEIIEHOCTH, HAaBBIKAMU
paspenieHns mpoosieM, CocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
pEIICHHS MPAKTHICCKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

WCTIONh30BATh PA3JIMYHbIC BHIBI JIEATEIHLHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIMsIX, B TOM YHCJE TPU
CO3J[aHUH YIEOHBIX U COIIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYIHBIA THI MBIIIICHUS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHON NEATCILHOCTH H
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady, BBIIBUTATb
rUnore’y e€ pemieHus, HaxOOUTh apryMEHThl JUIS J0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHHsS 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEACTB U CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPEy;

yMeTb TMEPEeHOCHTh 3HAHUS B  T[O3HABAaTEJIbHYD U  MpaKTUYEeCKyl0 olnactu
KU3HEJCSITENLHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJEH, MpeAjararb OPUrMHAIIBHBIE IMOAXOJbl M PEIICHHs, CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HMH(pOpMANUU (TEKCTE y4eOHOro mocolwus,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOTOTHUECKUX CIOBApsIX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3UpOBaTh WHGOPMAIIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHHS], KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOJBI MPH TIOUCKE U OTOOpe
Oouonorudeckoit HHGOpMaIU, HeOOXOIUMOM sl BHITIOJIHEHUST yIeOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT HKCIOJIE30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY MPEACTaBICHUS OHOJIOTHYECKON
nHpopmanuu (cXemsl, TpaduKu, TUarpaMmsbl, TAOIHIIBI, PUCYHKH U IPYTOe);



WCIOJIb30BAaTh HAYYHBIN SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOU
uHbopManueil: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MaTeMaTHUYeCKUEe 3HAKH M CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPy, WCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BJIQJICTh HABBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMANWHU, HWHOOPMAITMOHHON
0€30MMacCHOCTH JTUIHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMU JIEHCTBUSIMM:

1) o6menmue:

OCYIICCTBJIATD KOMMYHHKAIIUK BO BCCX CC};)Can JKU3HH, dKTUBHO Y4aCTBOBAaTb B AHUAJIOTC
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKACHHUA OTHOCHUTCIBHO BBIIIOJHCHUA npez[naraeMoi/’I 3aaa4d, Y4YUTbIBATbL HHTEPCChBI U
COTJIaCOBAHHOCTD MO3UILUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacro3HaBaTh HEBEepOAIBHBIC CpeJCTBAa OOIICHHS, MMOHWMATh 3HAYCHUE COIUATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHfI, YMETh CMATYATDb KOH(bJ'II/IKTI)I u
BECTH MEPETOBOPHI;

BJIAJICTE Ppa3IMYHBIMU criocobamu O6HI€HI/I$I u B3aI/IMO)IeI\/’ICTBI/I$I, IMOHUMAaTb HaMCPCHUA
JIPYTUX JIIOJIeH, MPOSIBIATh YBAXUTEIHLHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (popme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpeACTB.

2) COBMeCTHAasl 1eSATEIbHOCTD:

MMOHUMATh W UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaTbHONH PabOTHI TpU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX
($hopM B3aMMOICHCTBHS MPU PENICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUU C y4ETOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH KaKIOTO YWiICHA KOJUICKTHBA;

NPUHAMATh [EJIA COBMECTHOH JESITEIbHOCTH, OPraHU30BBIBATh W KOOPJMHHPOBATH
JCUCTBUSL MO €€ MOCTHM)KCHHUIO: COCTAaBJIATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHH yJaCTHUKOB, 00CY)KIATh PE3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OIEHHBATh HJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B PAa3lIUYHBIX CHUTYAIUAX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PEryJsITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amus:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS MPOOJEM M HMX pEIICHUS B
KU3HCHHBIX M YYCOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUU IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOHMX
JCUCTBUSAX W TOCTYIKAxX IO OTHOIICHHIO K YKMBOHM MPHUPOJE, CBOEMY 3JI0POBBIO M 3JI0POBBIO
OKPYXKAOIIUX;

CaMOCTOSITEILHO OCYIIECTBIISATh TO3HABATENIBHYIO JESATEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 0OPa30BaTEIILHOW JCATEIBHOCTH U
KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEUICHHS MPOOJIEMbI ¢ YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;



pacmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX 00JacTAX
3HAHUN, IOCTOSHHO NOBBIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIJIETh HaBbIKAMU [103HABATEIbHON pe(IEeKCUU KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI M apTYMEHTBI IPYrUuX IPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YelloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

c(OpMHUPOBAHHOCTh 3HAHUII O MECTe M POJM OMOJIOTHUH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: JKU3HDb, KIIETKA,
opraHus3M, Merabosmu3M (OOMEH BEHIeCTB MW MpEBpalleHHEe dSHEPruH), TOMeocTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEJICHUE
(penpoiyKius), HaCJIEeACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTrMYecKHe TeopuH (KJIETOYHas, XPOMOCOMHas, MyTalllOHHasi,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 LeHTpax MHOT00Opasusi U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaBuioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMU HAay4yHOTO MO3HaHUS B OMOJIOTHU: HAOIIOACHHWE U OTNHCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alisi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PEe3Yy/IbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIIEISTH CYIIECTBEHHBIE MPHU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
MPEeBpAIEHUS] SHEPTUU B KJIETKE, (OTOCHUHTE3a, MIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOKEHHUS, UHAUBUAYATLHOTO Pa3BUTHS
opraHusmMa (OHTOT€HE3);

YMEHHE TPUMEHAThH MOJYUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHYECKUX MPOIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MMPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTIeueHus
0€30MaCHOCTH CBOErO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOPM
IPaMOTHOTO TOBEJCHHSI B OKpYXKAWIIeH NPUPOAHON Cpele, MOHMMaHHE HEOoOXOIUMOCTH



WCTIOJIb30BAHUS JOCTIKEHHI COBPEMEHHOW OHOJOTMH M OMOTEXHOJIOTHH JUIsl parMOHaIBLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETUYEeCKHE 33Ja4yd Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIe0BAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL TIPEACKa3aHus HAClIeI0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBIOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBO# MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbl), STHYECKHE ACTIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCBbMEHHBIE W YCTHbIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

Cc(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OHOJIOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOSKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa TSl PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PAaCKPBIBAThH COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB M MTOHSATHI: BUI, TIOMYJISIINS,
reHoOH I, SBOJIONHMS, JABIKYIIHE CHJIBI ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOIICHHOCTh
OpraHu3MOB, BHJI0O0Opa30BaHME, OKOJOTHYECKHE (HAKTOPBI, OSKOCHCTEMA, TPOIYIECHTEHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoreHos, ouochepa;

yMEHHME H3jaraTh Ouosoruueckue teopuu (dBostouroHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M.
bapa, yepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
6uoctepe B. . BepHaackoro), onpeneisiTh rpaHULIb KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIa/IETh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MpPOBEACHHUE OUOJIOTUYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJTMYMHAMH, OODBSICHEHHE MOJyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYECHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYIICHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B KOCHCTEMAaX, aHTPOMOTE€HHBIX U3MEHEHUN
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOPOTa BEUIECTB U OHOr€OXMMHUYECKUX IUKIOB B
ouocdepe;

yYMEHHUE NMPUMEHATH MOJTy4yeHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBJICHUH, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHON MKHU3HU C LENIbI0 00eCTIeUeHHS
0€30IaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJEHUS HOpPM
IPaMOTHOTO TMOBEJIEHUSI B OKPY)KAIoLIeH NpUpOJHONW cpene, MOHMMaHHE HEO0OXOAMMOCTU
UCIIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosioruu JUIst panroHaIbLHOTO
MIPUPOJIOTIONIE30BAHMS;

YMEHHUE pelllaTh >JeMEHTapHble OHOJOrMYEeCKHE 3aJaud, COCTABIIATH CXEMbI IepeHoca
BEIIECTB M SHEPTUU B SKOCHUCTEMax (LIeNy MUTaHus);

YMEHHUE BBINOJIHAThH JJAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONIOAATh MpaBUia IpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYIOBAHUEM;



yYMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHUs, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBoil uMH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), paccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UILIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHbIE COOOIIEHUS, 0000mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

TemaTn4veckoe IJIAHUPOBAHUE

Ne HaumenoBaHue pa3jieioB KosimyecTBo yacoB
n/n

1. buosorus xak Hayka. JKuBble CHCTEMBI U X U3y4EHUE 2

2. Kierka xak Omonoruyeckas cucrema 15

3. OpranusMm Kak OuoJsiornyeckasi cucreMa 13

4 Cucrema u MHOTooOpa3ue OpraHudecKoro MUpa 9

5 Opraau3M 4enoBeKa U €ro 3J10POBbE 11

6 Teopus 3Bomtonnu. Pazsutue xu3Hu Ha 3eMIe. 12

7 DKOCHUCTEMBI U MPHUCYITNE UM 3aKOHOMEPHOCTH 6

O011ee KOJIMYECTBO YaCOB MO MPOrpaMme 68




[MoypouyHoe muIaHUpOBaHKE

Ne n/m Tema ypoka ‘ KosmyecTBo yacos
BuoJiorns kak Hayka. 7KuBble cuCTeMbI U UX H3YUYeHHe 24.
1 CoBpemMeHHas OMOJIOTHS — KOMIUIEKCHas Hayka. JKusbsie | 1
CHCTEMBI KaK MPeIMET N3ydeHHsI OMOJIOTHH
2 Pemenne Ouonornueckux 3amay Kk pasaeny " buomorus 1
Kak Hayka. JKuBble CUCTEMBI U UX U3ydyeHue"
Kiierka kak Ouosiornueckas cucrema 154.
3 Knetka — cTpykTypHO-(yHKIIMOHAIbHAS €IMHULA 1
KHUBOTO
4 XuUMHYECKu# cocTaB KieTku. Bona u e€ pos. 1
MuHepanbHbIe BEIIECTBA KIIETKU.
5 buonoruyeckue noiuMepsl. 1
6 Tumel KIETOK: dyKapuoTH4ecKkas W MpokapuoThueckas. | 1
Crpoenne ¥ GyHKIMOHUPOBAHUE MPOKAPHUOTUUECKON
KIICTKH
7 Crpoenue u GyHKIHOHUPOBAHNUE DYKAPHUOTUYECKOM 1
KIICTKH
8 ACCUMWIISIIIAS U AUCCUMILISIIUS — JIB€ CTOPOHBI 1
MeTaboan3ma
9 DOoTOCHHTE3 1
10 XeMOCHHTE3 1
11 AHa’poOHBIC OPTraHU3MBI 1
12 AspoOHBIE OpraHu3Mbl. JTarnbl SHEpreTudeckoro oomena | 1
13 Peakiun marpuyHoro cuHTe3a. Peanuzamms 1
HacneACTBeHHON nHpopmaruu. ['eHeTHuecKuii Ko, ero
CBOWCTBA.
14 Bupycel — HeksieTrouHbie (HOPMBI JKH3HU H 1
00JUraTHhIe Hapa3HThI
15 KiteTounsIil UK, €ro mepuoabl U PeryIsius. 1
Hutepdaza n muto3
16 Xpomocombl. CTpOEHHE XPOMOCOM. XPOMOCOMHBIH 1
HA0OP KJIETKH — KAPUOTHII.
17 Pemenue Ouonornyeckux 3anau k paszaeny " Kinerka kak | 1
Ouonoruyeckas cucrema'
Opranmnsm Kak 0uoJiornyeckas cucrema 13u.
18 OCOOCHHOCTH CTPOCHUS U )KU3HEIEATESILHOCTH 1
OJIHOKJICTOYHBIX OPraHu3MoB. bakrepun
19 MHorokaeToYHbIE OpraHu3Mbl. TkaHU, OpraHsl U 1
CHCTEMBl OPTraHOBMHOTOKJIETOYHOTO OpraHu3mMa
20 DopMBI pa3sMHOKEHHUSI OPTaHU3MOB 1
21 WHpuBuayansHOE  pa3BUTHE opraiusmMoB | 1
(oHTOTEHE3).
22 PasmHokenune u pa3Butue pactenuid. L{ukiel pazsutus. | 1
23 OCHOBHBIE T€HETHUECKUE MOHATHUS U CUMBOJIBL. 3aKOHBI 1
I""Mennens
24 CuerieHHOE HaclleOBaHWE  IPU3HAKOB. 1
XPpOMOCOMHAsI TEOPHsI HACIEACTBEHHOCTH.
25 ['eneTuka nona. 1




26 Bubl i3MEHUMBOCTH: HEHACIEACTBEHHAS U 1
HACJIC/ICTBCHHAS
27 ['eneTuka uenosexa. 1
28 JloMecTHUKAIMS U CEICKITUS 1
29 buortexnonorus. 1
30 Pemenne Ouonornueckux 3amay K pasaeny” Opranusm 1
Kak OnoJiornyeckas cucrema’
Cucrema 1 MHOrooOpa3ue OpraHu4ecKoro Mupa 9.
31 CoBpeMeHHasl cucTeMa OpraHuYecKoro Mupa. 1
32 ['pu6bl. JInmaliHUKN- KOMIJIEKCHBIE OPraHU3MBI 1
33 CtpoeHmre U )KU3HEAEATEIBHOCTh PACTUTEIHHOTO 1
opranm3ma
34 Husmme pacrenus. Bonopocnu 1
35 Beicine CIIOPOBBIE pacTeHus 1
36 Bricmine ceMeHHBIE pacTeHUs 1
37 Becro3BoHOYHBIC )KUBOTHBIE: CTPOCHHE U 1
KU3ZHEICATCIILHOCTD.
38 XO0pJIOBBIC KUBOTHBIC: CTPOCHUE U JKH3HEACATEIBbHOCTh. | 1
39 Pemenue Onosiornyeckux 3amad k pasnaeny” Cucrema 1
MHOT000pa3ne OpraHnvaeckoro Mmupa"
Opranusm 4es10BeKa M ero 310posne 114.
40 HepsHnas cuctema denoBeka, e€ opranusanus u 3HadeHue. | 1
Peduexc
41 I'ymopanbHas perynsanus GyHKIUNA. DHAOKPUHHASL 1
cucreMa
42 Buytpennsisa cpena u € GyHKIUN. 1
43 Oprassl kpoBooOparenusi. CTpoeHne u paboTa cepama 1
44 Jpixanue u ero 3HaueHue. OpraHbl TbIXaHUS 1
45 [IurarenbHbBIE BElECTBA U MUIIEBBIC TPOAYKTHI. [IuTanue | 1
U ero 3HadeHue. [lumeBapenue.
46 OOMeH BelecTB U MPEeBpaIlieHue YHEPTUN B OPTaHU3ME 1
JenoBeka. BuraMuHbl.
47 Brinenenue. 3nauenue BoineaeHus. Opranbl BbIACICHUS 1
48 Oprasbpl 4yBCTB M UX 3HAYCHHE. AHAJU3aTOPBI 1
49 [Icuxuka u IOBEAEHUE YEI0BEKA 1
50 Pemenne Ouonornyeckux 3agad k pasaeny " Opranusm 1
YEJIOBEKa U €ro 310pOBbe"
Teopus 3Bosonun. Pazpurue sku3uu Ha 3emute 124.
51 OpousmononHas teopus Y. /lapsuna 1
52 Cunrerndeckoii Teopuu 3Bomtonuu (CTI). 1
53 [Tonynsimus Kak sIeMeHTapHasi €IMHUIA YBOJIIOIUN 1
54 OneMeHTapHble (PaKTOpH! (IBMXKYIIME CUIIbI) 3Bomonnn | 1
55 Bup, ero kpurepuu u ctpykrypa. Bugoobpasopanue kak | 1
pe3yapTaT MUKPOIBOIIOIIIHI
56 MeToap! U3ydeHus MaKpO3BOIIOLUN 1
57 Hayunblie runotessl IpOUCX0XKACHUS KU3HU Ha 3emiie 1
58 AHTpOTIOTEHE3. 1
59 DTanbl HEOPraHMYEeCKON M OPraHUYeCcKON IBOJTIOINU. 1
60 OCHOBHBIE ATAITBI BOJIOIUU PACTCHUI U KUBOTHBIX. 1
61 YenoBedeckue pachl 1
62 Pemenne Ouonorunueckux 3axay k pasaeny " Teopus 1




sBosmouuH. Passurue sxusnu Ha 3emie" |

IKOCUCTEMBI ’ NMpUCyIiMe MM 3aKOHOMEPHOCTH 6u.

63 Dkonorus. JKoJiorudeckue GakTopsl U 3aKkOHOMEpHOCTH | 1
ux gencTBusi. buotnueckue GpakTopol

64 DKOJIOTUYECKHE XapaKTEPUCTUKHU NOMYJISALUN 1

65 CooOuiecTBa opraHu3MoB. buoleHo3 u ero cTpykrypa. 1
Pemenne Ononornueckux 3amay K pasaeny’” IKOCHCTEMBI
Y MPUCYIIUE UM 3aKOHOMEPHOCTH"

66 Buocdepa. Dxonornueckue KpU3UChl U UX MPUINHBI 1

67 Pemenne nemoncrpanuonsbix BapuantoB [ MA 1

68 Pemenne neMoHCTpanmoHHBIX BapuanToB | A 1

Of1ee KOJHYECTBO YACOB M0 NMporpaMmme 68 uacos

VVVY VVVVVVY VY

YuedHOo-MeTOAMUECKOE 00ecleueHne 06p330BaTeJIbHOFO nmpoiuecca

Y4eOHbie Mocoous

«buonorus 10, 11 kmace», A.B. Tepemos, P.A. IlerpocoBa

«PeneTuTop M0 OMOJOTHUY TSI CTAPIIEKIACCHUKOB M TIOCTYMAIOIIUX B BY3BD»,
T.A.lllycranoBa

«EI'D mo 6uonoruu. [Ipaktuueckast moarotoskay, [[.A. ConoBkoB

«HoBbIl MOJHBIN cripaBOYHUK 11t ToAroToBKU K EI'Dy», I'.W. Jlepuep

«buonorus. Bech mkoapHBIN Kypc B cxemax u Tadnumax», A.FO. Monnesa

«buonorus. Harnsaueiii mkoneHbiid Kype» O.Y. Ma3zyp, T.B. Hukutunckas
«buognorus. bonpoi cnpaBouHuk it ToAroToBKU K EI'D n OI'D», C.1. KonecHukos
«buonorusa 9—11 xmacce», B.B. Ilaceunnk

«buognorus. CupaBOYHUK J1J1s IIKOJILHUKOB M MOCTYINAIOMIUX B BY3bl», T.JI. borganona,
E.JI. Cononosa

«buonorus. Penerutopy, lanuun lapBun

«buonorusa B Tabnunax», O.A. Konobesckas

«EI'D 2024 Tunossie Bapuanthi», B.C. Poxios

«ET'D 2024. ®UIIN. buonorus. 30 BapuantoB. TUNOBBIE BAPUAHTHI IK3aMEHATUOHHBIX
3ananuii» T.B. Mazspkuna, C.B. [lepBax




