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MNOACHUTEJIBHASA 3AINIMCKA
[Iporpamma mno yueOHOMY Tmipenmery "buosorus" Ha ypoOBHE CpEIHETrO
oOmiero oOpazoBaHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii ®@enepanun», OI'OC
COO, Konuenimuu npenojaBanus ydeOHOro npeamera «buosorus» m OCHOBHBIX

NoJIOKEeHUM PenepanbHoi pabodeit mporpaMMbl BOCIIUTAHUS.

PabGouas mporpamma mo y4deOHOMy mnpenmety «buomorus» coctaBieHa B COOTBETCTBUHU
npukazoM Munucrepcra npocseuieHus: Poccuiickoit @enepaunn ot 9 okta6ps 2024 roga Ne
704«0O BHEceHUU U3MEHEHUH B HEKOTOpBIE NMpUKa3bl MUHKMCTEpCTBA MpocBelieHns Poceniickoit
@enepanun, Kacaromuecs (enepasbHBIX 00pa30BaTENbHBIX IPOrpaMM HAdajJbHOTO OOIIEro
oOpa3oBaHMs, OCHOBHOrO O0IIero o0pa3oBaHMS | CpPEOHEro oomero oOpa3oBaHUsM
(3apeructpupoBano B Muntocre Poccun 11.02.2025 Ne 812200), kOoTOpbIii BHEC U3MEHEHUS B
(enepanbHble OCHOBHBIE 00II€00pa3oBaTe/bHbIE MPOrpaMMbl, BCTyHaroumme B cuily ¢ 1
cenTs6psa 2025 rona.

YueOunbiii npeamer «buonorus» yrayonénnoro ypoBHs usydenus (10-11
KJIACChl) SIBJISIETCSl OJIHUM M3 KOMIIOHEHTOB IMpeaMeTHON oOsactu «EcTecTBeHHO-
HayuHble TnpenMerb». CoriacHo mnonoxeHusm @OIOC COO npoduiibHbIe
y4yeOHbIE MPEIMETHI, U3y4aeMble HA YIUIYOJIEHHOM YpPOBHE, SIBIIIIOTCS CIIOCOOOM
maddepeHmanu  OOyd4eHUs] Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHS U
MPU3BaHbl 00ECMEUYNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEAHUM
o0ImKM, cpeaHUM PO eCCHOHATBLHBIM U BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIM M3 JTHUX Yy4EeOHBIX NIPEIMETOB JODKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHne 00pPa30BaATENIbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOIINX
3a/1a4, CBS3aHHBIX C TPOodOpHEHTAIMEH OOYyJaroMMXCd W CTHUMYIHMPOBAHHEM
WHTEpeca K KOHKPETHOM 00JIacTM HAayYHOTO 3HAaHMS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHON, SKOJOTUEN, TICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yuebHomy mnpeamery "buonorus" na€r mpeacTaBieHue o
HeinM M 3ajadax M3ydeHusi ydyeOHoro mnpeamera «buonorus» Ha yriayon€éHHOM
ypOBHE, OnpeeisieT 00s3aTeNbHOe (MHBAPUAHTHOE) MIPEIMETHOE COZIEpIKAHUE, €ro
CTPYKTYpPHpOBaHHWE MO paszjiejaM M TeMaM, paclipelieliecHue Mo Kjaccam,
PEKOMEHIYeT MOCJIeIOBATEIbHOCTh M3Y4YEHUs Y4eOHOro Marepuaiga ¢ Y4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TIporiecca,
BO3PACTHBIX OCOOEHHOCTeW oOydwatonuxcs. B mporpamme 1o Ouonoruu
peanr30BaH MPUHIUIT TPEEMCTBEHHOCTH C HU3YyYEHHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Omaromapss 4YeMy IPOCMATPUBACTCS
HAlpaBJICHHOCTh Ha  TMOCJEAYIIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOIICHUS K OKpYXKawoled mnpupoaHou cpene. B
nporpaMMe Mo OHOJIOTHHM TaK)Xe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOTO TpeaMera



«buonorusiy B peamuzauuu TpedoBanuit DPIOC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM U IMpPEIMETHBIM pe3ylbTaTaM OOydeHus U B
(OopMUpPOBaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JI€ATEIbHOCTH
Oo0OyyaroumMxcs MO OCBOCHUIO COJIEp)KaHUS OHOJOrM4yeckoro oOpa3oBaHMs Ha
YPOBHE CpeIHETO 00111eT0 00pa30BaHUS.

VYuebnsiii mpenmer «buosorus» Ha ypoBHE CpeaHEro o0Iiero oopazoBaHUs
3aBeplIaeT OuoJoruueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
paciiMpeHue U yriyojieHue 3HaHui 0OydaromMXcs O JKUBOW MPHUPOAE, OCHOBAX
MOJICKYJISIPHOW ¥ KJIETOYHOW OWOJIOTMH, YMOPHUOJOTHH W OHOJOTHUU Pa3BUTHS,
TeHETHKH, CEIEKIMU, OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3yuenue yuebHoOro mnpeamera «buonorus» Ha YriayOJeHHOM YpOBHE
OPHUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCSA K IMOCIEAYIOIIEMY MOJIYy4EHHUIO
Ouonormyeckoro  oOpa3oBaHMsT B  By3aX UM OpraHM3alUsX  CpPEAHEro
npodeccuoHatbHOro o0pasoBanus. OCHOBY €ro COJEP)KaHUS COCTaBISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUM, TMOJIYYEHHBIX TMPU U3YYCHUH  OO0y4arOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX PA3AEIIOB OMOJOrMM Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MOMYy4YarOT pa3BUTHE. Tak,
pacliupeHbl W yriayOneHbl OWOJIOTMYECKHE 3HAaHUS O PpACTEHUSAX, MKUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME€ YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTENILHO BKIIOYEHBI OMOJIOIMYECKUE CBEACHUS MPUKIIAIHOIO U ITOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OMOJOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOUIUMUCS MpPH H3yYECHHUH
bu3MKM, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOLMOHHBIM TMOAXOAbl K HW3YYEHUIO OUOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLNH OPraHUYECKOrO0 MUpa Ha 3eMile,
COXpaHEHHUs OHOJIOTMYECKOro pa3HooOpa3us IulaHeTrhl. Tak, B 10 kiacce
M3Yy4alOTCsS OCHOBBI MOJICKYJISIPHOM M KJIETOYHOH OHMOJOTHH, SMOPHOJIOTHH U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJIEKIMU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUSA OOY4YaIONIUXCS 10 OOTaHUKE, 300JI0THH,
aHaToMuH, Qusnonoruu uenoBeka. B 11 kijacce wu3yyaroTcs 3BOJIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Oruocdepe.

VYueOnsiii npeamer  «buonorus»»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00 y4aroUMMUCs OMOJIOTHYECKUX TEOPUIl U 3aKOHOB, UJIeH, MPUHIUIIOB U TIPAaBUJI,
JeXKaIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uh M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOIMYJISLNH,
OMOIIEHO03a, SKOCUCTEMBI, O BBIIAIOIIUXCA HAYYHBIX JTIOCTHKEHUSX, COBPEMEHHBIX



UCCJIEIOBAHUAX B OMOJIOTUH, IPUKJIAJHBIX aCIIEKTax OMOJIOrHuecKux 3HaHuil. s
pa3BUTHS U TOJJACPKAHUS HUHTEpeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEIFHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COAEPKaHUH MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOM WM MHOW 00sacTh OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeikHBIX
YUYEHBIX B PEIICHUE BAKHEHIINX OMOJIOTMYECKUX U SKOJIOTHYECKHUX MPOOIIeM.

[enb u3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBIIQJICHHE  OOYJArOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAILHOM
OpraHu3allyd JKUBBIX CHUCTEM pPAa3HOrO0 paHra M NPUOOpPETEHUE yMEHUMU
UCIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K ONpeAeiaeHHONW 00nacTu
npoeCCUOHATBLHON NIeATEIHbHOCTH, CBSI3aHHOW C OHOJOTHEH, Wi K BBIOODPY
y4e0OHOT0 3aBEICHUS JIJIS1 TPOJOHKCHHS OMOJIOTHIECKOTO 00pa30BaHMsI.

JoctwxkeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00€CIICUNBACTCS PEIICHUEM CIICAYIOMINX 3aa4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX H
MpaBUJIaX, COCTABIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O
CTPOCHUHU, MHOT000pa3uh W OCOOEHHOCTSIX OWOJIOTMYECKHX cucTeM (KIIETKa,
OpraHu3M, MONYJISIUs, BU, OMoreoreHo3, ouocdepa); 0 BHIIAIOIMMNXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

O3HAKOMJICHHE OOYYarolMXCsl C METOJaMU TIO3HAHUSA KUBOW TPUPOIBL:
UCCIICIOBATEIbCKUMU  METOAAMHM  OMOJIOTMYECKMX HayK (MOJEKYJISpHOM WU
KJIETOYHOM OWOJOTUH, HSMOPHUONOTHM U OHOJOTHUU pPa3BUTHS, TEHETUKH W
CeNeKIUY, OWOTEeXHOJOTUU W CHHTETUYECKOW OWOJIOTHH, TMaJeOHTOJIOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEJIbHOTO  MPOBEACHHUS  OMOJOTHMYECKUX
uccienoBaHUd B jaboparopud M B npupoie (HaOIoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTIUPOBAHHUE);

OBNIQJICHHE OOYYAIOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEbHO  HAaXOIUTh,
aHAIM3UPOBATh M UCIOJB30BaTh OWOJIOTMYECKYI0 HH(OpPMAIUIO; MOJIb30BATHCS
OMOJIOrMYECKO TEPMHUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTUU M  COLHAIBHO-)KOHOMUYECKMMHU U  HKOJIOTMYECKUMU
npobieMaMu 4YeJIOBEYECTBA; OICHUBATh IOCIEACTBHUS CBOEH NEATENbHOCTH IIO
OTHOIIICHUIO K OKPYXKaIolIe NpUpoAHOU cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBI0  OKPYKAIOIIMX  JIIOJEH; OOOCHOBBIBaTbH U COONIOAATH  MEpbI
npoUIaKTUKH MH(PEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW JKM3HENEATEIHbHOCTH B UPE3BBIUAMHBIX
CUTYyallUsiX ~MPUPOJAHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITHS B 00JIaCTH OMOJIOTHH;



pa3BUTHE Y O0yJaIONINXCsl MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpOlleCC€ 3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITHSIMA W COBPEMEHHBIMH
HCCNIEOBAHUSIMUA B OHMOJIOTMH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOTUYECKOTO M CCIIeIOBAHMUS, IPOBEICHUS AKCIIEPUMEHTAJIbHBIX
WCCIICIOBAaHUMN, PEIICHNs OMOJIOTUYECKHUX 3a/1a4d, MOJICTUPOBAHUS OWOJIOTHYECCKUX
00BEKTOB U MIPOIIECCOB;

BOCIIUTaHUE y 00YyJaroNIuXcsi [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC B
IIEJIOM M K OTJICJIhHBIM €€ 00beKTaM M SBJICHHUAM; (POPMUPOBAHHUE IKOJIOTHICCKOM,
TCHETHYECKOM TPaMOTHOCTH, OOIIeH KyIbTyphl TIOBEACHUS B MPHUPOJE;
MHTETPAIlN eCTECTBEHHO-HAYYHBIX 3HAHH;

npuobpereHre  OOYYalOIIMMUCA  KOMIIETEHTHOCTH B palMOHaJIbLHOM
MIPUPOIOIIOIB30BaHNN (COOMIOJICHUE TIPAaBHJI TOBEACHUS B TPHUPOJAE, OXPAHBI
BUIOB, DKOCHCTEM, Onochepsl), COXpaHEHUU COOCTBEHHOTO 3/I0OPOBBS U 3I0POBbSI
OKpyXarommx Joae (coOmoaeHus Mep mnpoduiakTukyd — 3a00JeBaHUM,
obecrieueHrne O€30MAaCHOCTH KHU3HEACITETLHOCTH B YPE3BBIYAMHBIX CHUTYAITUSIX
MPUPOAHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BAHMUS
OMOJIOTMYECKUX 3HAHUW U YMEHUI B MMOBCEAHEBHOM KU3HU;

CO3IaHM€  YCJOBHM  JJI1  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHJAUBHUIYaJTbHOU o0pa3oBaTeIbHOM TPACKTOPHH, CIOCOOCTBYIOIIEH
nocieaywmeMy MnpodecCHOHATbHOMY CaMOOIPEIEIEeHNI0, B COOTBETCTBUU C
WHIUBUTyaTbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMU PETHOHA.

OO611ee yncIo 4YacoB, OTBEJICHHBIX HA U3y4yeHHE OMOJIOTHMH Ha YTiIyOJIeHHOM
ypoBHE cpeaHero oolrmero oopasoBanusi, cocraBiser 204 vaca: B 10 xmacce —136
yacoB (4 yaca B Heaemo), B 11 kimacce — 136 yacoB (4 vaca B He/eio).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOY4EHUS OHOJIOTHHU
OCYIIIECTBISIETCSI C y4ETOM Crenu(UKU €ro CoAep)KaHus W HaIpaBICHHOCTH Ha
MPOJOJKEHUE OHMOJIOTHYECKOTO O0pa3oBaHWS B  OpraHU3AMUSX  CPEIHETO
po(ecCHOoHaTBLHOTO U BRICIIIETO0 00pa30BaHMUSI.

OO0s3aTebHBIM YCIOBUEM MPU 00YUEHUHN OMOJIOTUU HA YTITyOJIEHHOM YpOBHE
SBIIICTCS TPOBEJCHUE JTabOpaTOPHBIX M MpakTHUUeckux pador. Takke ydacTtue
O0yJaroNMXcsi B BBHITIOJHEHUH MPOSKTHBIX W y4eOHO-UCCIIEA0BATENBCKUX pabdorT,
TEMaTHKa KOTOPBIX OMNPEACIACTCS  yIUTEIeM Ha OCHOBE  HMEIOIINUXCS
MaTepHATbHO-TEXHIYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBHUH.



COJEPXAHUE OBYUYEHUA

10 KVIACC

I'naa 1. )KuBble cUCTEMbI M UX H3y4YeHHE

1 JKuBBIe cuCTEMBI M UX CBOMCTBA. Y POBHEBAsK OpraHU3alus )KMBBIX | Henens
CHCTEM.
2 MeTozosorusi 6M0JI0ruYecKoro UCClea0BaHusl. 1 Hexenst
I'naBa 2. XuMnueckasi OpraHu3anus KJIeTKH
3 XUMHUYECKHH cOCTaB KJIETKH. PoJb MUHEpaNIbHBIX BEIIECTB B | Hexens
KHU3HEIEATEIbHOCTH KIICTKH.
4 Ponb BOJIBI B KJIETKE. 1 Henenst
3) OpraHudeckre BEIECTBA KIETKH — YTIEBOJBbI. 2 Hepens
6 buonornyeckue QpyHkuuu yrieBooB. 2 Hepenst
7 Oprannyueckne BeniecTBa KJIETKUA — JTUIUIBL. 2 "Henens
8 Opra"uyeckre BelecTBa KJIETKH — OeJKu. 2 Henend
9 CtpoeHue 0elKOBBIX MOJEKYJL. 3 Heneust
10 PazHoo0Opasue 6eykoB. 3 Henes
11 DepMEHTHI. 3 Henes
12 Hyxnennossie kucnotsl. Ctpoenne JJHK. 3 Henenst
13 ®ynkuuun JJHK. CoBpeMeHHbIE METOIbI N3y4EHHS HYKIIENHOBBIX 4 nexens
KHCJIOT.
14 Crpoenue u ¢pynkuuu PHK u ATO. 4 Henens
15 MeTozbl CTPYKTYpHOM OHOJIOTHH. 4 nHenens
16 KoHnTpoJb 3HaHuil. 4 nenens
I'naBa 3. buoJsiorust KJIeTKH
17 \ Wcropust OTKpbITUS M M3y4yeHus KieTku. Kinerounas teopusi. S Heneus
I'nmaBa 4. CTpoeHue M QyHKIHH KJIETKH
18 Tune! knetok. [Ipokapuornyeckas KieTka. 5 Henmenst
19 XKu3HenesaTelbHOCTh TPOKAPUOT. 5 Henenst
20 CtpoeHue 3yKapuOTHYECKOU KIIETKHU. 5 Henenst
21 IToBepXHOCTHBIN annapar KJIETKH. 6 Henenst
22 TpaHCcnOpT BEIIECTB KIJIETKH. 6 Henenst
23 [TuTonna3ma u €€ opraHouIbl. 6 Henenst
24 OpnHoMeMOpaHHbIE OpPraHOUBL. 6 Henenst
25 ITosyaBTOHOMHBIE OPraHOM/IbI KJIETKH. 7 Heneuns
26 [uTockener. 7 Henes
27 HemeMOpaHHbIC OpraHOU bl KJICTKH. 7 Henes
28 CtpoeHue U QYHKIMH sIpa. 7 Henens
29 I'eneTnueckuil annapar KJIETOK yKapuoT. 8 Hepxeus
30 CpaBHHTEIbHAS XapAKTEPUCTHKA KJIETOK JYKapHOT. 8 Hexeus
31 MeTozb! KJI€TOYHON OHOJIOTHH. 8 Hexeus
32 KoHnTpoJib 3HaHMI. 8 Henmenst
I'maBa 5. O0MeH BeliecTB M peBpallicHHE JHEPTHH B KJIIETKE
33 OOMeH BenecTB — METab0JIH3M. 9 Henmens
34 ABTOTpOGHBIN THIT 0OOMEHA BELIECTB. 9 Henens
35 ®doTOCHHTES. 9 nenenst
36 3naueHue orocuHTE3A. 9 nenmens
37 ABTOTpOGHBIN THII 0OMEHA BENIECTB. XEMOCHHTE3. 10 Henens




38 DHepreTuyeckuii 0OMEeH — I CCUMIISALINS. 10 Henens
39 KiterouHoe npixanue. 10 Henens
40 Bbpoxenue. 10 Henens
41 KonTpoJb 3HaHuit 11 Hepens
I'nmaBa 6. JKM3HeHHBIN UKJ KJIETKHU
42 JKM3HEHHBIN [TUKIT KIETKH. 11 Henens
43 Matpuussiii cuate3 JJHK. 11 Henens
44 XPpOMOCOMBI. 11 Henens
45 Jlenenue KIETKA — MUTO3. 12 "Hemens
46 buonornueckoe 3HayeHME MUTO3A. 12 nepens
47 Perynsuus )ku3HEHHOr0 MKJIA KIJIETOK. 12 megens
I'maBa 7. HacjieacreeHHas HH(OpPMALKs U peajn3anus e€¢ B KIeTKe
48 Peakiiuu MaTpU4HOT 0 CHHTE3A. 12 Henens
49 Tpanckpunmus PHK. 13 Henens
50 Tpancnsnus. 13 Henens
51 buocunTes Oenka. 13 nenens
52 MexaHu3MBbl SKCIIPECCUU TeHOB. I ' €eHOM 3yKapuOTOB. 13 Hepens
53 MexaHu3MBbl SKCIIPECCUU TeHOB. I €eHOM ITPOKapHuOTOB. 14 Hepens
54 OCHOBBI BUPYCOJIOTHH. 14 nenens
55 3Ha4YeHKE BUPYCOB. 14 Henens
56 MeTo1b1 MOJICKYJISIPHOW OHOJIOTHH. 14 "venens
S7 KonTpoJb 3Hanuit 15 Henens
I'naBa 8. Pa3mMHo:keHNe ¥ pa3BUTHE OPraHM3MOB
58 @DopMBbl pa3MHOKEHHSI OPraHU3MOB. 15 Hepens
59 ITonoBoe pasMHOKEHUE. 15 Henens
60 Meiio3. 15 nenens
61 buonornueckuii cMpICa MeN03a. 16 nenens
62 I"amerorenes. OOpa3oBaHUE U pa3BUTHE MOJOBBIX KIETOK. 16 Henens
63 Onio10TBOpEHNE U SMOPUOHAJIBHOE Pa3BUTHE KUBOTHBIX. 16 Henens
64 WNHauBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOTI'€HES. 16 Henens
65 dopMHUpOBaHKE OPraHOB U TKAHEH y 3apOJIbIIIA. 17 nenens
66 Bnusinne okpy Karouiei cpeabl Ha SMOpUOTeHes. 17 nenens
67 PasBuTtHe XUBOTHBIX. 17 Henens
68 PocT »XMBOTHBIX. 17 Henens
69 Pa3MHOXXEHME U pa3BUTHE paCTEHUH. 18 Henens
70 OI1I1010TBOPEHUE Y PACTEHUN. 18 Henens
71 KoHnTpoJib 3HaHMI. 18 nenens
I'naBa 9. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
72 OCHOBHBIE MOHSTUSL 1 CUMBOJIBI T€HETUKH. 18 Henens
73 3aKOHOMEPHOCTH HacClleJOBaHUs IPU3HAKOB. MOHOruOpUiHO € 19 Henens
CKpelMBaHue. AHAIU3UPYIOIIee CKPeIIMBaHUe.
74 JIurubpuiHoe CKpeIBaHue. 19 uenena
75 IIpumeHeHne MaTeMaTHYeCKUX PACUyeTOB ITPH HE3aBUCUMOM 19 Hexens
HacJIe/I0BaHUU MTPU3HAKOB.
76 B3anmopneiicTBue amnensHbIX reHoB. HenmomHoe nomuHupoBaHue. 19 Henens
77 I'enoTum kak nenocTHas cucreMa. B3zauMoaelcTBre HealJIeIbHBIX
CHOB. 20 Henens
78 Pemenue 3a1a4y Ha B3aMMOJICH CTBHSI HEAJUICIBHBIX TCHOB. 20 Henens
79 I'enernka moua. 20 Henens




80 HacnegoBanne npr3HakoB, CIETIJICHHBIX C TTOJIOM. 20 nenmens
81 [IpuMeHeHu e reHeasoruuecKoro MeToia py PEIIeHUH 3a/1a4. 21 uenens
82 CuenieHHoe Hacleq0BaHUE TPU3HAKOB. XPOMOCOMHAsI TEOPH S 21 Henens
HACIICZICTBEHHOCTH.
83 CLerieHHOE HacIeIOBaHUE I'€HOB. 21 »enens
84 KomOuHUpOBaHHBIE T'eHETHYECKHE 3a/1a4H. 21 Henens
85 AcCIeKTBI OMOJIOTHYECKHX MEXAHU3MOB, CBI3aHHBIX C TEHOMOM. 22 "enens
I'naBa 10. 'eHeTnka - HAyKa 0 HACJIEICTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB
86 ‘ VcTopust CTAaHOBIIEHUS M PA3BUTHSI TE€HETUKHU KaK HAYKH. ‘ 22 Hepens
I'aaBa 11. 3aKkOHOMEPHOCTH H3MEHYHBOCTH
87 M3MeHUYNBOCTH IPU3HAKOB. BUbI H3MEHYUBOCTH. 22 Henens
88 MoauhukanrnoHHasi U3MEHUYUBOCTD. 22 "Henens
89 Hopma peakuiuu npusHaka. 23 Henens
90 ['enoTunuyeckas 3MeHYNBOCTh. KoMOMHATHBHAS N3MEHUYHBOCTb. 23 nenens
91 MyTanuoHHas U3BMEHYUBOCTb. 23 nenens
92 [TpryuHBI BO3HUKHOBEHUS] My TallUH. 23 nenens
93 3aKOHOMEPHOCTH MYTAI[MOHHOT' O MpoIecca. DNMUTeHETUKA. 24 "enens
I'maBa 12. I'eHeTHKa Yes10BeKa
94 I'enernka uenoBeka. 24 "enens
95 Hacnencreennsie 3a001eBaHUs YEIOBEKA. 24 "enens
96 MeTtoabl MEAULIMHCKON I'€HETUKH. 24 genens
97 KoHnTpoJib 3HaHMI. 25 nenmens
I'naBa 13. I'eHeTHKA YeiOBeKA
98 OCHOBHBIE IOHATHUS CEIEKIIUH. 25 »enens
99 MeTobI CENeKIMOHHON PabOTHI. 25 Henens
100 | I'mGpuauzanus. 25 Hepensd
101 | CoxpaHeHue, N3y4ECHHE U UCIOJIb30BAHNE T€HETUYECKUX PECYPCOB. 26 Henens
I'naBa 14. bUOTeXHOJI0THSI M CHHTEeTHYeCKasi OMO0JI0THA
102 | buorexHozorus Kak HayKa U OTpacib MPOU3BOJCTBA. 26 Henens
103 | OcHOBHBIE HANIPABJIECHUSI CHHTETHYECKOH OMOJIOTHH. 26 Henens
104 | XpomocoMHas ¥ TeHHAsl MH)KEHEpUsl. 26 Henens
105 MenuuuHackre OMOTEXHOJIOTHH. 27 wenens
I'naBa 15. Ctpoenue u G YHKIMH OPraHU3MOB
106 Opraau3M Kak eInHOE 1EJI0€. 27 wenens
107 TkaHu pacTeHU. 27 wenens
108 | TkaHU )KHBOTHBIX U YEJIOBEKA. 27 Henens
109 | Opransl. CucTeMBbl OPraHoB. 28 Henens
110 | Omopa Tena opraHu3MoOB. 28 nenens
111 CkeJier )XUBOTHBIX. 28 »enens
112 JIBroKEHHE OpraHU3MOB. 28 »enens
113 Pabora mpblm. 29 »enens
114 [Tutanue opraHu3MoB. 29 uenensa
115 | IluTaHue )KUBOTHBIX. 29 "enens
116 | JIpIxaHuEe OpraHU3MOB. 29 Henens
117 | JIprxaHue >KMBOTHBIX. 30 negens
118 | TpaHCHOPT BEIIECTB y OPraHN3MOB. 30 Hepens
119 | TpaHCHOpPT BEIIECTB Y )KUBOTHBIX. 30 Henens
120 | BrlieneHnue y opraHu3MoB. 30 Henens
121 | Bolnenenue y )KUBOTHBIX. 31 nHenens




122 3ammra y OpraHiu3MoB. 31 "Henens
123 NMMyHHas cucrema. 31 "Henens
124 MexaHu3M UMMYHHOTO OTBETA. 31 wenena
125 | Pazapa)kxuMoCTh U PETYJISIHUS Y OPraHMU3MOB. 32 Henens
126 | HepBHas cucrema u peduieKTOpHAS PErysisiliis Y )KUBOTHBIX. 32 Hepensd
127 | 'ymopanbHas perynisuus U SHIOKPUHHAS CUCTEMa KUBOTHBIX U 32 Henens
YeJI0BeKa.
128 | KonTpoab 3Hanmii 32 Henens
I'naBa 16. buoJiorns kak Hayka
129 | buonorus Kak KOMIUIEKCHas HayKa. 33 Hepensd
130 | Buonorus kaxk 4acTh COBpPEMEHHOT0 OOIIECTBA. 33 nenens
I'nasa 17. IloBTOopenne
131 | KouTpoab 3HaHmit 33 negens
132 [ToBTOpEHUE. 33 Henens
133 [ToBTOpEHUE. 34 genens
134 IToBTOpEHUE. 34 genens
135 IToBTOpEHUE. 34 genens
136 | [loBTOpenwme. 34 Hepens

I'naea 1. 3ap0m)1e}me H Pa3sBUTHUE IBOJIOIUOHHBIX l'[peL[CTaBJIeHI/Iﬁ B 0M0JIOrHH

1 | OBomormonnas teopus Y. Jlappuna 1 Henens
2 | ABmxymme cuiibl 3Boronuu BUa0B 1o Y. JlapBuny 1 Henens
3 | EcTecTBeHHBIN M UCKYCCTBEHHBIH OTOOD 1 Henemnst
4 | ®opMupoBaHUE CHHTETHYECKON TEOPUU IBOJIIOIINU 1 Henenst
137 | DBonrOIIMOHHOE yUeHHE 1 Hexens
I'maBa 2. Mukpo3BoJironus 4 €€ pe3yibTaThl
S5 | Drambl HBOMIOIIMOHHOTO MPOLIECcCa: MUKPOIBOIIOLHS U MAKPOIBOTIOIIHS 2 Henens
6 | [Homynsiuus — >nemMeHTapHas eIMHULIA YBOJIIOLUN 2 Henens
7 | MeToapl OLIEHKH I'€HETUYE€CKOTI0 Pa3sHOO0pas3us U CTPYKTYphl MOMYJIAUI 2 Henens
8 | HeiicTBHE AIIeMEHTaPHBIX IBOJIOLUOHHBIX (PAKTOPOB 2 Henens
138 | DBomroIIMOHHBIE (PaKTOPHI 2 Henmens
9 | DBOJIOIIMOHHOE 3HAYEHUE MHUTPALIHIA 3 Henes
10 | ®opmbl ecTecTBEHHOrO 0TOOPA U X MEXaHU3MBI 3 Henmens
11 | IlonoBoii 0TOOP U IBOJIOLHUS COLIUAILHOTO TOBEEHUS 3 Henens
12 | Bun, ero KpuTepuu U CTPYKTypa 3 Henens
139 | MukposBorOLUs 3 Henes
13 | XapakrepucTuku BUJIOB 4 nenens
14 | BunooGpa3oBaHue Kak pe3yiabTaT MUKPOIBOJIOLUU 4 nenens
15 | IIpucmocoOIeHHOCTh OPraHU3MOB KaK pe3yJibTaT MUKPOIBOJIIOIIUN 4 nenens
16 | IIpucnocoOneHust OpraHu3MoB 4 nenens
140 | OcobenHocTr BUI000pa3oBaHus U (OPMHUPOBAHUS TTPUCITOCOOTICHHOCTH 4 Henens
17 | Mexauu3msbl hopMHpOBaHUS OUOIOTHIECKOTO Pa3HO00pa3us 5 Henenst
I'maBa 3. MakposBoJionust u €€ pe3yabTarhbl
18 | MakposBomonus 5 Henens
19 | IlaneoHToONOrNYECKUE METOABI U3YUCHUS SBOTIOINH 5 Henmenst




20 | buoreorpaduueckre METOIbI U3YUCHHS IBOTIOIUN 5 Henmens
141 | DBOMOIIMOHHBIN TTPOIIECC 5 Henmens
21 | DmOpuonoruueckue, Mop(hoIOorHuecKue U CpaBHUTEIIbHO-aHATOMUYECKUe | 6 Hememns
METObl U3YUCHUS IBOIOIHNH

22 | T'enernueckue MEXaHU3MBbI PBOJIFOIIMU OHTOI'€HE3A 6 Henens
23 | OOmme 3aKOHOMEPHOCTH SBOJIIOIUN 6 Henemst
24 | XapaKTepuCTHKa 3BOITIOIMOHHOTO MpoIiecca 6 Henemnst
142 | DBomrorus Kak Mmporecc 6 Henenst
25 | Konrpoab 3nannii Nel 7 Henens
I'nasa 4. IIpoucxo:xneHue u pa3BuTHe >KU3HU Ha 3emJie

26 | I'mmoTe3sl BOSHUKHOBEHUS )KU3HU Ha 3eMIIe 7 Henenst
27 | Craguu pa3BUTHS )KU3HH Ha 3eMiie 7 nenens
28 | OCHOBHBIE ATAIBl HEOPTAHUYECKOW IBOIOIIHH 7 Henenst
143 | IIpoucxoxaeHue )KU3HU Ha TIIaHeTe 7 Henes
29 | OCHOBHBIE TEOPUU O TPOUCXOXKICHUU U PA3BUTHH KU3HU 8 Henens
30 | Ucropus 3emmn 8 Hemens
31 | MeTozpbl H3y4eHUs UCTOPHH 3eMIIH 8 Henens
32 | HavanpHble ATanbl OPraHuYECKON SBOIOIHH 8 Henens
144 | Dramnel pa3BuTus 3eMiIu 8 Hexes
33 | [Iporcx0oXIeHUsI OCHOBHBIX I'PYIIIT OPraHU3MOB 9 Henenst
34 | DBoMONMS DYKapHOT 9 Henenst
35 | OcHOBHBIE 3Talbl BOIIOIMH PACTUTEIHLHOT'O MUPA 9 Henens
36 | CcobeHHOCTH CTPOEHUS PACTEHHUI pa3HBIX OTIEIOB 9 Henens
145 | Pa3BuTHE KUBBIX OPraHU3MOB 9 Henens
37 | OCHOBHBIE ATAIBI IBOJIOIUN KUBOTHOTO MUPA 10 nepens
38 | PazBuTHE KHBOTHBIX 10 nenenst
39 | DBomOIMS TTO3BOH OYHBIX 10 nepens
40 | Pa3BuTue xu3HU Ha 3eMJie: apXxeil U mpoTepo30it 10 Henens
146 | DTanbl pa3BUTHS )KUBOTHBIX 10 Henens
41 | Pa3BuTHe XU3HHU Ha 3eMIie: TaJIE030H1 11 menens
42 | PazBuTHe XM3HU Ha 3eMJIe: ME3030H 1 KaitHO30H 11 venens
43 | MaccoBbie BEIMUpaHUS 11 Henens
44 | CoBpeMeHHas CUCTEMa OpPraHUYEeCKOro MUpa 11 nenens
147 | I'eoxponomorus 3emiu 11 Henens
45 | OCHOBHbIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB 12 "Henens
46 | Konrpoub 3HaHuii Ne2 12 nenens
I'imaBa S. IIpoucxoxaeHue 4ea0BeKa - aHTPONOTreHe3

47 | AHTpOMNOJIOTHs — HayKa O YEJIOBEKE 12 "Henens
48 | Pa3BuTHE NpEACTaBICHUIN O MMPOUCXOXKICHUHN YEIIOBEKA 12 Henens
148 | YenoBek Kak 00BEKT U3yUEHUS 12 wenens
49 | MecTo 4enoBeKa B CHCTEME OPraHHYECKOro MHpa 13 Henens
50 | JIBmwxyIime CUIbl aHTPOIIOTEHEe3a 13 Henens
51 | OcHOBHBIE CTaIMH AHTPOIIOTEHE3a 13 "Henens




52 | IlaneoreHeTnka 1 naaeoreHOMHUKa 13 Henens
149 | [IpoucxoxaeHue yenoBeKa 13 Henens
53 | DBoMONKSA COBPEMEHHOI'O YEJI0BEKa 14 uenens
54 | YenoBeueckue pacsl 14 nenenst
55 | MexauciuIuiMHapHble METO/IbI AHTPOIIOJIOT I 14 nenens
56 | Konrpoab 3nanuii Ne3 14 nenens
150 | DBomromus yenoBeka 14 nenens

I'maBa 6. Jko/10rusi — HAyKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB 1 HAIOPraHU3MEHHBIX
CHUCTEM C OKPYKaOLIEe cpeaoi

57 | 3apoxAeHHUE U Pa3BUTHE SKOJIOTHH 15 Henens
58 | Metoapl PK0OI0THH 15 nenens
59 | 3HaueHue HKONIOTMYECKUX 3HAHUM TSI YeJIoBeKa 15 nenens
I'naBa 7. Opranusmsl u cpea 00UTaHUS

60 | Dxonoruueckue HaKTOpbI 15 Henens
151 | Oxomnorus Kak Hayka 15 Henens
61 | Abuotnueckue pakTopsl. CBET KaK IKOJOTHUECKHH (haKkTOp 16 Henens
62 | Abuotrueckue dakTopsl. TemiepaTypa Kak dKOJOrH4ecKuil (hakTop 16 Henens
63 | Abuotnueckue pakTopsl. BIaKHOCTB Kak 3KOIOTHYECKUIT (PaKTOp 16 Henens
64 | Cpenbl 0OMTaHUSI OPraHU3MOB 16 Henens
152 | HexxuBoil KOMIIOHEHT 3KOCUCTEMBI 16 uenens
65 | buonornueckue puTMBI 17 wenens
66 | XKuzneHusie GOpMbI OPraHU3MOB 17 nenens
67 | buornyeckue GakTOpsI 17 nenens
68 | 3naueHne OMOTHYECKUX (PaKTOPOB 17 nenens
153 | ’)KuBoit KOMITOHEHT YKOCH CTEMBI 17 venens
I'naBa 8. Jkos10rusi BUI0B M MONMYJISIIUM

69 | Dkoorudeckre XapakTeprCTUKH TOMYJISIIUN 18 nenens
70 | OcHOBHBIE TOKA3aTEIN MOy JISIUH 18 Henemns
71 | Dxomoruyeckas CTpyKTypa MOIMYJISIUH. 18 Henens
72 | JluHaMuKa MOMYJIALUU U €€ PeryJsaius 18 nenens
154 | Dkosnorus NoONyJIALUA 18 mengens
73 | DKkojsoruyeckas HulIlla BUaa 19 nenens
74 | Bujg kak cucTema MomyJIsiuii 19 Henens
75 | Murpanus 19 nenens
I'maBa 9. Jxos0rusi co061EeCTB. IKOJOTHYECKHE CHCTEMbI

76 | Coo01iecTBO OpraHu3MoOB — OUOIIEHO3 19 nenenst
155 | Bunx u akocucrema 19 Henens
77 | Dxocucrema 20 uHenensa
78 | KpyroBopoT BemiecTB U MOTOK SHEPIHH B SKOCUCTEME 20 Henens
79 | OcHOBHBIE ITOKA3aTEIN YKOCHCTEMBI 20 Hepens
80 | Dkomoruueckrue MUPaMuIbI 20 nenens
156 | [Ipomeccel B s3KOCHCTEMAaX 20 nenens
81 | 3meHeHHs cOOOIIECTB — CyKIIECCUU 21 nenens




82 | IlpupoaHbie SKOCUCTEMbI 21 nepens
83 | HazemHbIe S5KOCHCTEMBI 21 nenens
84 | AHTpOMOreHHbIE SKOCHCTEMBI 21 "Henens
157 | buoreonenos 21 nenens
85 | YpboskocucreMbl 22 Henenst
86 | 3akOHOMEpPHOCTH B ypOOIKOCHCTEMAX 22 Henens
87 | DKOMOHUTOPUHT 22 Henmenaa
88 | Konrpouab 3nanuii Ned4 22 Henens
158 | Arposkocucrema 22 nenens
I'naBa 10. buocdepa — riuodaabHas IkocucTemMa

89 | buocdepa 23 nenens
90 | Ctpyktypa u cocraB buochepsl 23 uenmens
91 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEPHI 23 Henens
92 | KpyroBopoThsI BemecTB Onocgepsl 23 "enenst
159 | buocdepHbie nmporecch 23 Henens
93 | 3oHanbHOCTL OHOChEpPBI. Y CTOHYUBOCTL OHOChEpPHI 24 Henens
94 | OcHOBHBIC OMOMBI CYIITH 24 Henena
I'naBa 11. YesioBek M OKpYy:Kaouias cpeaa

95 | BozneiicTBue uenoBeka Ha Ouocdepy 24 nenenst
96 | Oxpana OKkpyXaromien cpeabl 24 nenenst
160 | YesnoBek U ruiaHera 24 yenens
97 | AHTpomnOreHHoe Bo3/1eiCTBHE Ha paCTUTEIbHBINA 1 )KUBOTHBIM MUP 25 Henens
98 | Mepsl 110 OXpaHe MPUPOIBI 25 Henens
99 | PanmonanpHOE MPUPOONOIH30BAHIE U YCTOMYNBOE PA3BUTHE 25 Henens
100 | CoBpemMeHHBIE METOIBI dKOJIOTUH Onochepbl 25 Henens
161 | AHTpOnIOreHHOE BIHMSHNUE HA TUTAHETY 25 Henens
101 | KontpoJib 3Hanmii Ne5 26 Henens
I'naBa 12. [loBTopenne

102 | IToBTOpEeHue 26 Henens
103 | [ToBTOpeHHE 26 Hemens
104 | IToBTOpEHUE 26 "Henens
162 | [TonroToBKa K UTOrOBOW aTTECTAIIMH 26 Henemnst
105 | Konrpo.nb 3Hanuii Ne6 27 Hepens
106 | IToBTOpeHue 27 "Henend
107 | [ToBTOpenue 27 Henens
108 | IToBTOpEHUE 27 "Henens
163 | IlonroToBKa K HTOrOBOM aTTECTAIlUU 27 nenens
109 | [ToBTOpenue 28 Henens
110 | [ToBTOpEeHME 28 Henens
111 | [ToBTOpEeHUE 28 Henens
112 | [loBTOpeHue 28 Henens
164 | ITogroroBka K UTOrOBOM aTTECTAL[UA 28 Henensa
113 | [ToBTOpEeHUE 29 Henens




114 | TToBTOpeHue 29 "enens
115 | [loBTOpEeHUE 29 Henens
116 | IToBTOpeHue 29 "enens
165 | IToaroToBKa K HTOrOBOM aTTECTAITHH 29 Henenst
117 | [loBTOpenue 30 Hepeuns
118 | [ToBTOpeHHE 30 Henens
119 | [loBTOpeHue 30 Hepensa
120 | [ToBTOpeHHE 30 Henens
166 | [TogroroBka K UTOrOBOM aTTECTAL[UA 30 Henens
121 | [loBTOpEeHue 31 Henens
122 | IloBTOpEeHue 31 Henens
123 | IloBTOpEHue 31 Henens
124 | TloBTOpeHue 31 "Henens
167 | ITogroroBka K UTOrOBOM aTTECTAL[UIA 31 wenens
125 | TToBTOpeHue 32 "Henmens
126 | IToBTOpeHue 32 "Henens
127 | IloBTOpeHue 32 Henens
128 | IToBTOpEeHue 32 "Henens
168 | [ToaroToBKa K HTOrOBOM aTTECTAITHH 32 Henens
129 | [loBTOpeHue 33 Hepeuns
130 | IToBTOpEHUE 33 "Henmens
131 | [ToBTOpEeHuE 33 Hepens
132 | [ToBTOpeHue 33 Hepens
169 | [TogroroBka K UTOrOBOM aTTECTALIUHA 33 Hemens
133 | [loBTOpeHue 34 Henens
134 | IloBTOpeHue 34 nenens
135 | IloBTOpeHue 34 nenens
136 | [loBTOpenue 34 Henens
170 | ITogroroBka K UTOrOBOM aTTECTAL[UA 34 uenens

Conepkanue mporpamMmsbl, BBIIEIIEHHOE KYPCUBOM, HE BXOOUT B MIPOBEPKY
rocyaapcTBeHHoU utorooit arrecranuu (I'MA).

I'maBa 1 ’KuBble cuCTeMbI M UX U3yYeHHUE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Ouosorun. CBONCTBA >KUBBIX
CHCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh M IIEJIOCTHOCTb,
CIOXKHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3alusl,
CaMOBOCIPOU3BEICHHE, PA3IPAKUMOCTb, U3MEHUYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KIJIETOYHBIN,
TKaHEBBIH, OpraHu3MEHHBIN, MOMYISIHMOHHO -BUI0BOM, AKOCHCTEMHBIN
(bnoreonieHoTHUecKkuii), Owmocdepnspiii. Ilporeccrsl, mnpoucxonsdimue B IKHUBBIX



cuctemax. OCHOBHbIE MpU3HAKU XUBOro. JKu3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaronye xuBble CUCTEMbI Ha pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTh3anus, Meraananus. [louarue o 3aBUCUMON U
HE3aBUCMMOW TmepeMeHHON. IlnanupoBanume »skcnepumeHnrta. IlocranoBka w
npoBepka rumnore3. Hynesas runoresa. Ilonstue BbIOOpKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Ouonormueckux nAaHHbIX. OLIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX
pe3yabpTaroB. [IpuumHBl HCKakeHUsA pe3yibTaToOB »KcrnepuMeHTa. [lonsThe
CTaTUCTUYECKOI'0 TECTA.

CoBpemeHHasi OuoJyiorus — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BuTus
Ouonornu.  buomormueckue  HayKd M U3y4aeMble ~ UMHU  TPOOJIEMBI.
OyHIaMeHTalbHbIE, TPUKIAJAHBIE W TOUCKOBBIE HAY4YHbIE HCCICAOBAHUS B
OMOJIOTUH.

3HaueHue 6monoruM B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kapTuHbl Mupa. [lpodeccuu, cBsizanHble ¢ Ouonorueil. 3HaueHue OHOJIOTUU B
IIPAKTUYECKOM JIEATENIBHOCTH 4YEJIOBEKAa: MEIULMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE IPUPOBIL.

Knetka — cTpykTypHO-QDYHKIIMOHANBbHAS e€IMHMIA KUBOro. Hcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJIOKEHHS COBPEMEHHOM KIIETOYHOM
TEOPHH.

Meronpl  MOJIGKYJSIPHOW W KJIETOYHOW  OWOJIOTMHM:  MHKPOCKOIIHSA,
xpomatorpadusi, JeKTpodope3, METOJ MEUEHBIX aToMoB, auddepeHImanbHOe
HEHTPU(PYTUpPOBaHKUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @uKrcuposanHvix
K1emox. DNEeKTpOHHass MUKpockomnus. Kougoxanwbnaa muxpockonus. Bumanvhoe
(npusicuzHenHoe) uzyyerue Kiemox.

IIpakTuueckass paGora «l3ydueHne MeETOAOB KJIETOYHOW Ouonoruu
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,

[TLIP)».

JdeMoHCcTpanuun

IToptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneinen, P. Bupxos, K. M.
bap.

Tabmuupl U cxembl: «CBETOBON MHUKPOCKOID, «IIEKTPOHHBI MHUKPOCKOID,
«Hcropus pa3BUTHS METOA0B MUKPOCKOITUI.

OG6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenaparbl pPacTHUTCIBHBIX,
KUBOTHBIX M OaKTEpUaATbHBIX KJIETOK.



[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuHs,
VY. I'apgeii, I'. Mennens, B. . Bepuanckuu, W. I1. [Tasnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuier u cxembl: «CBS3b OHOJOTHMU C JAPYTUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tabmuiet 1 cxembl: «OCHOBHBIE TIPHU3HAKH KU3HWY», «buonorndyeckue
cucrteMbl», «CBOWCTBa JKMBOW MaTepum», «YPOBHU OpPraHu3alld >KUBOUN
npupoael», «CTpoeHHE >XUBOTHON KIETKH», «TkaHM >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOTro opranmsMay, «buoreorenos», «buochepar», «Metoas
VU3YUYEHUS )KUBOU MIPUPOIBD).

O6opynoBanue:  jgabopaTtopHoe  OOOpyIOBaHWE  IJII  TPOBEIACHUS
HaOJI0/IEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcnonp3oBaHME PpA3IUYHBIX METOAOB IIpU
W3YYECHHUU )KUBBIX CUCTEM.

LlIkonvHblii ypoK: BOCIIUTAaHUE OTBETCTBEHHOI'O M OEPEKHOTO OTHOILLEHUS K
OKPYKAIOIIEH CpeAe; OBIAJECHUE DKOCHCTEMHOW NO3HABATEILHOW MOJEIBIO U €€
MPUMEHEHUE B LEISIX MPOrHO3a IKOJIOTMYECKUX PUCKOB ISl 30POBbS JIIOJEH,
0e301acHOCTH KU3HH, KauyecTBa OKpYKaroIen Cpelpl,
(OopMHUPOBAHUE OCHOB SKOJIOTMYECKON IPaMOTHOCTH.

I'naBa 2 XuMu4eckasi Opranu3anusi KJIeTKH

XUMHUYECKUN COCTAaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpHUTENs, peareHTa, ydyacThe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyssiui. MuHepanbHble BELIECTBA KJIETKU, UX OHOIOrnyeckas
poib. Posib KATHOHOB M aHMOHOB B KJIETKE.

Opranunyeckue BellecTBa KJIETKUA. buonormyeckue mnonumepsl. benkw.
AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpyKTypbl OenkoBOil Monekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBsi3b. BTopuuHas, TpeTWyHas, 4YeTBepTUUHAs
cTpykTypsl. Jlenatypaums. CpoiictBa OenkoB. Kiaccudpukanus  Oenkos.
buonornueckue Gynkiuu 6enkoB. [Ipuonul.

VYrneBoasl. MoHOCaxapuabl, Jucaxapu/ibl, OJIUTOCaXapy bl U MOIUCAXAPUIBI.
O0mwmii mmaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YIIIEBOAOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kiaccudukanus JIUnuios.
Tpurmunepunsl, Qochomunuasl, BOCKH, CTEpouabl. buonormueckue QyHKIUU
aunuaoB. O0uMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOITYITPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpr. Ilpunnun kommementapHocTu. IlpaBuno Yapradda. Ctpykrypa



JIHK — nBoitnas cniupanb. Mecronaxoxaenue u ouonorudeckue pynknuu JTHK.
Bunpsl PHK. ®yukunu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBszu B moiekyine ATO.
buonornueckue pynkiun AT®. BoccraHoBaeHHBIE IEPEHOCUNKU, UX (QYHKIIMHU B
kietke. [pyeue wuykneozuompugocgpamor (HT®). CexenupoBanue JHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKuU.

CrpykTypHass OHOJIOTHs: OMOXUMHYECKUE U OMOPU3UICCKHE HCCIICTOBAHMS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl Ouomoniekyn. Moderuposarnue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX Komniekcos. Komnvromepuwlil Ouzavin u
Op2AHUYECKULL CUHME3 OUOMONEKY]L U UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpanuu

IToprpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Courep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOAE».

Tabmumer 1 cxembl: «llepmomnueckas Tabinila XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOAb», «BemecTBa B cocraBe opraHu3zmoB», «CTpoeHue
MOJIEKYNIBI  Oenkay, «CTPYKTypbl OEIKOBOM MONEKYIbD», «CTpOoeHHE MOJICKYI
yrieBoJioB», «CTpoeHue MOJIeKyl JUNuaoBy, «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMHYECKas ocyaa U 000py10BaHuE.

JlaGopaTopHas padora «OOHapyKeHHe OCITKOB C IMOMOIIBIO KaueCTBEHHBIX
peaKkuuii».

JlaGoparopnass  pabGora  «lccinemoBaHue  HYKIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX M3 KJIETOK Pa3IMYHBIX OPraHU3MOB.

LlIkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOIO U OEPEKHOIO OTHOIIECHHUS K
OKpY>Karollel cpesie; OBJIAJICHUE HPKOCUCTEMHOM MO3HABATEIbHOW MOJENbI0 U €€
MPUMEHEHUE B LENSAX MPOrHO3a SKOJOIMYECKUX PHUCKOB Jisi 370pPOBbS JIIOAEH,
0e30MmacHOCTH KU3HHU, KauecTBa OKpYy>Karomien Cpelbl;
dbopMUpoBaHUE OCHOB PKOJIOTHIECKON TPaMOTHOCTH.

LlxonvHblli ypox.: BOCIUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKpYKarolIel Cpeie; OBIAJICHUE PKOCHCTEMHOW MO3HABATEJILHOW MOJEIBbI0 U €€
IPUMEHEHUE B LEISAX MPOrHO3a SKOJOTMYECKUX PHUCKOB IJISL 3/I0POBbS JIOJIEH,
0e30MacHOCTH KU3HH, KayecTBa OKpY>Karoen cCpenpbl;
dbopMUpoBaHUE OCHOB PKOJIOTHYECKON TPaMOTHOCTH.

I'naBa 3 buosiorust KJieTKku
HcTopus OTKpBITHS ¥ M3y4eHus KiieTku. Kierounas Teopusi.



I'naBa 4. CtpoeHue U QyHKIMH KJIETKH

Tunbr  kieToK: syKapuoTHUecKass W Ipokapuoruyeckas. CTpyKTypHO-
(yHKIMOHAJIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapruoTuuecko kiaeTku. Kierounas crenka Oaktepuii u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPO(PHON MNPOKAPHUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue u G YHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Inazmarnyeckas wmemOpana (mazmanemma). CTpykTypa IJIa3MaTUyecKON
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddys3usi), aKTUBHbIA (TIEPBUYHBIA W BTOPUYHBIM
aKkTUBHBIM TpaHcnopt). I[lomynponunaemocts MeMOpanbl. PaGora HaTpuii-
KaJIMeBOr'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (aronuto3. JK301uTo3. Knerounas
creHka. CTpykTypa U QYHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuOoB.

[Huronnazma. [uto3zons. [lutockener. JIBuxkeHune murormiazMbl. OpraHouabl
kineTkd. OnHoMeMOpaHHBIE OpraHoujbl KIETKH: JHAOIJIa3MaThuecKas CeTh
(OIIC), anmapat ['oabmku, TU30COMBI, UX CTpOEHUE W (PyHKIHMH. B3anMocBs3b
OJTHOMEMOpPAaHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOIO PETUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIIETOYHBIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
peruxkynyM. CekperopHas pyHkuus anmnapara ['onbmxu. Moougukayus denxos 6
annapame [onvoocu. Copmuposxka 6enxkoe 6 annapame [onv0xcu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyosn pacturenpHbIX KieToK. Kinerounsiid cok. Typrop.

[TomyaBTOHOMHBIE =~ OpraHOMABl  KJIETKU:  MUTOXOHAPUHU,  IJIACTHIBL
Ipoucxoorcoenue mumoxondpuii u naacmud. Cumouocenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJIpUN U Tutactui. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IJIACTUABI  (POTOCHUHTE3UPYIOIIMX  IYKAPHOT.
XIIOpOIIACThI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTECHUN.

HememOpannbsie opranonas! kiaetku CTpoeHue W (yHKIIMH HeMeMOpaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomescymounvie Gunamenmeo.
MuxkpodunameHTsl. Axmunogvle Mukpoghuiamenmol. MBIIIEUHBIE  KIIETKU.
AKxmuHo8ble KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. KierouHbrit
neHtp. CTpoeHWe u [BIKEHHE JKTYTUKOB M PpPECHUYEK. MHUKPOTPyOOUKH
uuroruia3mel. LleHtpuons. benku, accoyuupoeéanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.

Anpo. O6onouka sapa, XpOMaTHH, KapuOIUIa3Ma, SAPBIIIKH, KX CTPOEHUE U
dbyukiuu. SnepHplii  O0enKOBbIM Marpukc. [IpocTpaHCTBEHHOE pacMoOOKEHUE
XpOMOCOM B HHTEp(azHOM snpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBI. /JuHamuxa s0epHou o6onouku 6 mumosze. Foepmbiil
mpancnopm.



Krnerounsle BkimoueHusi. CpaBHUTENbHAST XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JleMoOHCcTpanuu

[Toprpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuper u cxembl: «CTpoeHHE SyKapHOTHYECKOM KieTku», «CTpoeHue
KUBOTHOW  KieTkn», «CTpoeHHMe  pacTUTeNbHOW — KIEeTKW»,  «CTpoeHue
MUTOXOHAPUNY, «Anpoy, «CTpoeHHE MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpEnaparbl PacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepHabHbIX KIETOK.

Jlaboparopnass pabGora «/3yueHue CTpPOEHUA KJIETOK  Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne cBONCTB KIETOYHOW MEMOpaHbD».

JlabopaTopHas padora «JVccienoBaHue Ia3mMolid3a U JAeMiaa3Molid3a B
PACTUTENIbHBIX KIJIETKAX.

I[IpakTnueckas  padora «V3ydyeHue  ABMKEHUS  IIUTOIUIA3MbI B
PACTUTENIbHBIX KIETKaX.

LlIkonvHblii ypoK: BOCIIMTAaHUE OTBETCTBEHHOI'O M OEPEKHOT0 OTHOIIECHUS K
OKPYKAIOIIEH CpeAE; OBJIANECHUE DKOCHCTEMHOW NO3HABATEIILHOW MOJEIBIO U €€
OPUMEHEHUE B ILEIIX NPOrHO3a 3KOJOTMYECKUX PHUCKOB I 370POBBS JIFOACH,
0e301acHOCTH KU3HH, KayecTBa OKpYKaroen Cpelpl;
(opMHUPOBAHUE OCHOB IKOJIOTMYECKON IPaMOTHOCTH.

I'naBa 5. O0MeH BelecTB U NMpeBpallleHUE JHEPTUM B KJIETKe

AcCUMWISILIMS ¥ TUCCUMUJISIIIUSL — JIB€ CTOPOHBI MeTabonu3ma. Tunel oOmMeHa
BEIIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIA. YdacThe KHUCIOpoja B OOMEHHBIX
mpoueccax. OJHepreTudeckoe oobOecrnedyeHue KieTku: npeBpamienne ATO B
OoOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapakTep peakUuuid KIETOYHOTrO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXaHHU3M JIEHCTBUSL.
Kodepmentsl. OTnuuusi GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OENKU-MHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTAaTUBHBIX
peaKIuii OT pa3IuIHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OpraHUYecKHX BemiecTB B KieTke. DoTocuHTes.
AHOKcucenHblll U OKcuceHHblll Gomocunmes y oaxmeputi. Ceemocoouparoujue
nueMenmsl U NUSMEeHmvl peakyuoHHo20 yenmpa. Poiab XJI0pomiacToB B Mpolecce
dbotocunTesa. CreroBas u TeMHoBas (a3bl. Pomoovixanue, Cs., Cs- u CAM-munsi
¢domocunmesa. 1IpoayKTUBHOCTh (OTOCUMHTE3a. BnusiHue pa3nuuHbIX (DaKTOPOB
Ha CKOpOCTh (DOTOCHHTE3a. 3HaUeHHE POTOCUHTESA.

XEeMOCHHTES. Pa3nooOpa3sue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOLIUE OaKTEepUH, >KeJIe300aKTepUH, CEepoOaKTepHUH, BOJIOPOAHBIC
OakTepuu. 3HaYEHNE XEMOCHUHTE3a.



AHa’poOHble opranu3mbl. Buaesl Opoxenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. DTansl HSHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETICHUE TIIFOKO3bI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHUE. POiab MUTOXOHApHUM B
nporeccax ouonorudeckoro okucienus. [{ukmmdeckue peakiuu. OKUCIUTETHLHOE
dbochopwpoBanne. Hepeus memoOpannoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonnou ATD-cunmaszwi. llpemmyiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepe1 aHa3poOHBIM. DPGHEKTUBHOCTb YHEPreTUYECKOro 0OMEHa.

JleMoHCcTpanuu

[Toprpersr: [x. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 1. Murtuemnn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «POTOCHHTE3Y, «IHEPreTUUECKHi 00MeH», «brnocuHTe3
oenka», «CtpoeHue pepmeHTa», «XeMOCUHTESY.

OOopynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHWE JJII IMPUTOTOBIEHUS
MOCTOSTHHBIX YU BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas  pabGora «/3ydyeHne  KaTaaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WIIA KaTajaasbl)».

JlabopaTtopHas padora «/3ydenue ¢GEpPMEHTATHBHOTO paCHICTUICHUS
MEePOKCHUJIa BOAOPOJIa B PACTUTEILHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHas paGora «CpaBHeHHEe TmpoiieccoB  (OTOCHMHTE3a W
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U JBIXaHUS.

[Ixonvhblll ypoK: BOCTIMTAHUE OTBETCTBEHHOTO W OEPEKHOTO OTHOIICHUS K
OKpYXarolllel cpeje; OBJaJeHUE SKOCHCTEMHON MO3HABaTEIbHOW MOJENBIO U €€
IpUMEHEHHE B LENAX IMPOrHO3a JKOJIOIMYECKUX PUCKOB JUIS 3JI0POBbs JIOJEH,
Oe3omacHoCTH ’KH3HU, Ka4ecTBa OKpY>Karomien Cpensl;
(opMHUpOBaHUE OCHOB IKOJIOTMYECKOU IPaMOTHOCTH.

I'naBa 6. ’Ku3HeHHbINH HUKJ KICTKHU

Peakunn matpudHOro cuHrtes3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO CUHTE3a. Peanusanus HaciencTBeHHOM MH(opmanuu. I'eHeTnyeckuii
KOI, ero cmoucrBa. Tpanckpunuumsa — MarpuuHbld cuHTe3 PHK. IlpuHummnsr
TPAHCKPUIILUHU: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJUICIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpaucnsuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTese Genka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuHokuciaor. Pons pubocom B
OuocuHTe3e Oenka.



Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
IMPOKApHOT U 3YKApUOT. Perymnsnus akTUBHOCTH T€HOB y MpoKapuoT. ['mmoresa
onepona (®. XKakob, XK. Mano). Mozexynaprvie mexaHuzmbl IKCHPECCUU 2EHO8 Y
aykapuom. Pone xpomamuna 6 pezynsayuu pabomsi 2enog. Perymnsaius oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KiIeTOUHBIN roMeocTas.

Bupycsl — HeksieTouHble (POPMBI KU3HU U OOJMTaTHBIC Mapa3uThl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. KusHenHwlii Yyuxi
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, baxmepuogpaos.
Obpammnas mpanckpunyus, pesepmasa, unmezpasd.

Bupychbie 3a0o0seBanus yenoBeka, >kMBOTHbIX, pactenuil. CITN, COVID-
19, conmanbHble 1 METUITUHCKUE MPOOIEMBI.

buoungopmamura: unmezpayusi u anamus b6oavuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udeckux dannvix. Hanomexunonozuu 6 buonoz2uu u meouyuHe.
Ipoepammupyemvie hynxyuu denxos. Cnocobwvt 00CmasKu 1eKkapcma.

JleMoHCcTpanumn

IToprpetsr: H. K. Kosnbios, /1. . UBaHOBCKUI.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «['enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJIEIIN BUPYCay.

LlIkonvHblii ypoKk: BOCIIMTAaHUE OTBETCTBEHHOI'O M OEPEKHOTO OTHOLLIEHUS K
OKPYKAIOIIEH CpEAE; OBIANECHUE DKOCHCTEMHOW MO3HABATEILHOW MOJENBIO U €€
OpUMEHEHUE B IEJIAX MPOrHO3a 3KOJOTMYECKHX PHUCKOB JJIA 3A0POBBS JIIOAEH,

0e30macHOCTH KU3HU, KauecTBa OKpYXKarouien Cpenbl;
(bopMUpOBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 7. HaciencrBenHass uHGoOpManus U peajn3anus eé B KJIeTKe

Knerounsii mukn, ero mnepuoiasl U perymsiuus. WuTtepdaza u MuUTOS.
OcoOeHHOCTH TPOIECCOB, MpoTeKawmux B uHTEepdasze. [logroroBka KiIeTku K
neneHuto.  IlpecuHTeTnuecKkuid  (MOCTMUTOTHYECKHI),  CHUHTCTHYECKUM U
MOCTCUHTETHUECKUN (TPEMUTOTHYECKU) TIEPUOJIbI HHTEP(a3B.

Marpuunsiii cunte3 JHK — penmukanus. Ilpunnunsl permkamuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIUIENBHOCTD.
Mexanausm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u

TeJoMepa3a. XPOMOCOMHBIM HAO0Op KIETKH — KapuoTul. JIUIJIOUIHBIA W
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne xnetkm — wmuro3. CTaguum MUTO3a W TMPOUCXOASIINE B HUX

nporeccbl. Tunbel MuTO3a. KaprokmHe3 W UMTOKMHE3. buonornueckoe 3HadueHue
MHTO3a.



Perynsiuust mutoTHueckoro mukia kietku. [Iporpammupyemasi kieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpomMocoMbl, (PyHKIHMOHANbHAas TeHOMHKA. Mexanuzmvl
npoaugepayuu, oupdepenyuposxu, cmapenus u eubemu xiemox. «l{ugposas
Klemkay» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBaAHUsL KIeMKU.

JemoHcTpanuu

Tabmuupl U cxembl: «KH3HEHHBIM LUK KIETKH», «Murtos», «CrtpoeHue
xpomocomy», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MUTO3 B KIIETKax
KOpEILLKa JTyKay.

JlaGopaTtopuas  pabora  «M3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKpPOTMpEenapaTaxy.

JladopaTopHas padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKPOITpENapaTax)».

LlIkonbubiii ypox: BOCIUTAHUE OTBETCTBEHHOI'O W OEPEKHOIO OTHOIICHHUS K
OKPYKAIOIIEH CpeAe; OBIAJECHUE DKOCHCTEMHOW NO3HABATEILHOW MOJEIBIO U €€
MIPUMEHEHUE B IENSAX MPOrHO3a SKOJOTMYECKUX PHUCKOB JIsi 370POBbS JIIOACH,

0e30macHOCTH KU3HU, KauecTBa OKpYXKarouien Cpensbl;
(opMUpOBaHUE OCHOB HKOJIOTMYECKON TPaMOTHOCTH.

I'naBa 8. PazMHOkeHue 1 pa3BUTHE OPTaHM3MOB

Oprassl. BereratuBHbIE M T'€HEpaTUBHBIE OpraHel pacteHud. Opransl U
CHUCTEMBI OPraHOB KMUBOTHBIX U 4esnoBeKa. DYHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX M
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii u BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COSAUHECHUS KOCTEH.

JIBrkeHne  opraHu3MOB.  JIBMKEHHWE  ONHOKIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PAaCTEHHIL:
TPOIIM3MBl M HACTUM. JIBMKEHHE MHOTOKIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

IIutanue opranmsmoB. llormomieHue BOIBI,  YINIEKHCIOTO Ta3a U
MHMHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >XMBOTHBIX. BHyTpHmonocTtHoe u
BHYTPHUKJIIETOYHOE nuuieBapeHue. [InTanue mO3BOHOYHBIX JKUBOTHBIX. OTHEIbI
[UIIEBAPUTEIBLHOr0 Tpakra. [IumeBapurenbHble xenespl. [IumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe nbixaHue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rouHoe apixaHue. /[pIxaHne NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOUMOHHOE YCJIOKHEHHE CTPOEHMSI JETKUMX I103BOHOYHBIX KMBOTHBIX.



JIpIxatenpHass cuUcTeMa 4YeloBeKa. MexaHu3M BEHTWISIUMU JETKUX Yy MTHL U
MIIeKONUTaroIMX. Perynsuus npixanus. JlpIxareiabHble 00bEMBI.

TpancmopT BEmIECTB Y OpPraHuU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
Tpancropr BemiecTB y JKMBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaleHus. DBOJIIOIUOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepua U €€ peryJisiuus.

Brinenenne y oprann3moB. BeigeneHue y pacreHuid. Beinenenuwe y
KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranel BblaenaeHus. PuiapTpanus,
CeKpelrs U 0OpaTHOE BCaCchlBaHME KaK MEXaHH3MBbI pabOThl OPraHOB BBIICICHUSI.
CBsi3b MOJOCTH T€NIA C KPOBEHOCHOW U BBIICIIUTENILHON cucTeMaMu. BoleneHue y
MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
Heppona. OOpa3oBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoOB. 3alldTa y OJHOKIETOYHBIX OpraHu3moB. CHoOpbl
OakTepuil W LUCTBI TPOCTEUIIUX. 3aluTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpencrea macCUBHOM M XUMHYECKOM 3aIUTHI. OUTOHIUIBI.

3amyTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IIPOU3BOJHBIE.
3ammTa opraHu3Ma ot OosesHeil. IMMyHHas cuctema uenoBeka. Kierounbiii u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBIN U TPHOOPETEHHBIA CcrerubuyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-ceNneKTuBHOro ummynurera (I Dpmux, ®. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIEBaHUN.

Pazgpaxxumocts ®  perymsiuMss |y OpraHu3moB. Paznpaxumocts Yy
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pasgpaxxumocts ©  perymsinus y
pacteHuid. PocToBbI€ BelllecTBA U UX 3HAYCHHE.

HepBHas cuctema u peduekropHas peryisiuus y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJOLUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y ®UBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pednexropHas nyra. be3ycioBHbIE U yCIOBHBIC PE(hIEKCHI.

['yMopanbHast peryisnus U dHIOKPUHHAs CUCTEMa >KUBOTHBIX U YEJIOBEKA.
Keme3pl SHAOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[lelicTBME TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. [ 'unoramamo-runodusapHas
cucrema.

JleMOHCcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuper u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopocan», «bakrepunm», «lIpocrenmmey», «OpraHbl IBETKOBBIX PACTEHUW,



«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaCEKOMBIX),

@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIOYash BETE€TaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHMs:  [OYKOBaHHWE,  CHOPYJIALMS,
(parMeHTays, KIOHUPOBAHUE.

ITonoBoe pasmHokeHue. IlonoBeie kineTku, wid ramerbl. Mehos. Craguu
Mmeno3a. [loBenenne xpomocoMm B menose. Kpoccunrosep. buonornuecknii CMbICI
M€N03a U IIOJIOBOrO mponecca. Meno3 M ero MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponsiieBoe pazsutue. ['amerorenes y :kuBOoTHbIX. [I010BBIE XKeEne3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorene3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBopeHUEe W AMOPHOHAIBHOE pPAa3BUTHUE KUBOTHBIX. (CrocoObl
OILTOJIOTBOPEHMS: HApYykKHOE, BHyTpeHHee. [lapTreHorenes.

NuanBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPUOIIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozene3 — 00Ha u3 2nasHuIX npooiem dIMOPUOIO2UU.
Konyenyus mopgocenos u modenu mopghocenesa. Cramum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenuwe. Tunel  apoOieHUS.
Jlemepmunuposannoe u HedepmunupoganHoe Opodnenue. bracmyna, munol
onacmyn. OcoOCHHOCTH APOOJCHUS MIICKOIMMUTAIOMIUX. 3apOABIIICBBIC JTUCTKH
(racTpymsiuus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbilia (dIMOpUOHANbHAS WHIYKIUSA).
3akjagka T[UIaHA CTPOCHUSI JKMBOTHOIO Kak pe3ysbTaT HUEpapXUUECKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha 5>MOpHOHATILHOE pa3BUTHE Pa3IUUYHBIX
(akTOpPOB OKPY’KAIOLIEH Cpebl.

Poct u pasButue XuBOTHBIX. IlocTomOpuoHanbHbId Tepuon. I[Ipsamoe u
HenmpsMoe pasButue. PaszButue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOIIOrMYecKO€ 3HAYE€HHE MPSMOrO0 W HENPSMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. Tumbl pocrta KUBOTHBIX. DAKTOPHI
PErYISLMU POCTa )KUBOTHBIX M YesioBeka. CTaauu NoCT3MOPUOHATIBHOIO Pa3BUTHS
y )KUBOTHBIX U yenoBeKka. [leprobl oHTOrenesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasmHoOxeHnue u pazputue pacrenuil. ['amerobutr u cnopodut. Meiio3 B
KU3HEHHOM 1LMKiIe pacteHuid. OOpa3oBaHue cmop B Ipolecce MeHnosa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W Pa3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIJIOJJOTBOPEHUE Y IIBETKOBBIX pacTenuii. ObpazoBaHue u
pa3BUTHE CEMEHH.

MexaHU3MBI PETYIISIIUA OHTOT€HE3a Y paCTEHUMN U )KUBOTHBIX.

JlemoHcTpanumn



[Toptpersr: C. I'. HaBamus, X. [lneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOXeHHE», «Tumbl Oecrmoaoro
pa3MHOXEHUSD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3zMHOXEHHE HBIIIEHBI»,
«Pa3MHOXeHUE TUAPBD, «Meho3y, «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMUEKJIETKU W CcriepMaTo3ouaa», «OCHOBHBIE CTaIuu OHTOreHesza», «lIpsmoe u
HENpsIMOE pa3BUTHE», «Pa3BuUTHE MaWCKOro xyka», «Pa3Butue capaHumny,
«Pa3Butue JArymkm», «/IBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHne CeMAH OJHOMOJIBHBIX WM ABYIOJBHBIX pAaCTCHUI», «KU3HEHHBIN UK
MOPCKOW  KamycTbl», <«OKU3HEHHBIM LHUKI MXa», <OKHW3HEHHBIM  IUKI
MarnopoOTHUKAY, «JKW3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKON, MHUKPOMNpPENapaThl SHIEKICTOK U
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlabGoparopHasi padora «lI3ydeHue CTpOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKPOITPENApaTax».

IIpakTnueckass padora «BbIsIBICHHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

Jlaboparopunas pabora «CTpoeHHE OpPraHoB Pa3MHOXEHHUS BBICIIMX
pacTEHU».

LlxonvHblli ypox.: BOCIUTAHWE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKpYXKaloIllEeH CpeJie; OBJIAJCHUE dKOCHCTEMHOW MO3HABATEILHOW MOJEIBIO U €€
MIPUMEHEHHUE B IEISAX IMPOTHO3a 3KOJOTMYECKUX PUCKOB ISl 3JI0POBbS JIIOJCH,
0e30IMacHOCTH JKU3HH, Ka4yecTBa OKpYyKaroen cpenbl;
(dbopMHUpOBaHHE OCHOB DKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 9. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpenuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH
eAMHOoO00pa3usi THOPUIOB MEepBOro nokonenus. [IpaBuno nomuHupoBanus. Bropoit
3aKk0OH MeHaens — 3aKOH pAacIIeIUIeHWs NPU3HAKOB. LlUTOoOormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIUBaHus. [ MoTe3a YuCTOTHl TaMeT.

Ananmsupyromiee ckpemuBanue. [[pomexyTouHbIN XapakTep HAacIeAOBaHMUS.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHHH.

Jurndpunnoe ckpemBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBUCUMOT O
HaclleIoOBaHUs  MpU3HAaKoB.  LluTtojoruueckue  OCHOBBI  JTUTHMOPHUAHOTO
CKpELIMBAaHMUS.

CueruieHHoe HacyienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJIE0BAaHUE TE€HOB, HAPYIIEHUE CLEIUICHUS MEXKAY TIEeHaMu. XPOMOCOMHas
TEOpPHsI HACIEACTBEHHOCTH.



['eneTnka nosa. XpoOMOCOMHBI MEXaHU3M OMNPENEICHUS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. I'OMOraMeTHslii M TreTeporaMeTHbld o I'eHeruyeckas
CTPYKTYpa MOJIOBBIX XpoMOocoM. HacnenoBanne npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun xak nenoctHas cucrema. Ilnerorponus — MHOKECTBEHHOE JCHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoOJelCcTBUE HEAJUICIbHBIX TE€HOB.
Komnnementaprnocts. Onucras. [Toarumepusi.

I'eHeTyeCcKuii KOHTPOJIb PA3BUTHUSL PACTEHUW, JKUBOTHBIX M 4YEJIOBEKa, a
TaKkKe (PU3MOJIIOTMYECKUX TMPOILIECCOB, TMOBEAEHUS M KOTHUTUBHBIX (DYHKIUU.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO35MH — MHUKpOOMOMY». ['eHeTHuecKue acmeKThl KOHTPOJS U
M3MEHEHUs HACJIEJCTBEHHON MH(POPMAIIH B IOKOJICHUAX KJIETOK U OPraHU3MOB.

JleMoHCcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Ta6muubr u cxemsl: «I[lepBbiit U BTOpoii 3akoHBl Menaensy, «TpeTuil 3akoH
Menpens», «AHaTU3HpYyHOIIee CKpelnuBaHue», «HemonmHoe AOMHUHUPOBaHUEY,
«CriemyieHHOe HacleloBaHuE TMPHU3HAKOB y JApo3oduiibly, «['eHeTnka momiay,
«Kapuotun uenoBeka», «Kapuorun apozodunby, «Kapuorum nOTHIBD,
«MHOX€eCTBEHHBIN aJUIeNIN3M», «B3anMonencTesrue reHoBy.

OOopynoBaHue: MoOAeNb i1 JAEMOHCTpAallMM 3aKOHOB €IMHOOOpa3us
ruOpuIOB TEPBOrO TMOKOJEHUS U PACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAlMy 3aKOHAa HE3aBUCHMMOIO HAcCJE€NOBaHWs NPU3HAKOB, MOJEIb IS
JEMOHCTpAlMU CLEIJICHHOIO HAaCIENOBaHUs IIPU3HAKOB, CBETOBOW MHKPOCKOIL,
MUKporipenapar: «po3zodpunar.

IIpakTnueckas paGora «l3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEILLMBaHUs Y IPO30(UITBI».

[lIkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOI'O U OEPEKHOrO OTHOIIECHHUS K
OKPYKAIOIIEN CpeAE; OBJIAJCHUE DKOCHCTEMHOW NO3HABATEILHOW MOJEIBIO U €€
IPUMEHEHUE B LEISAX MNPOrHO3a SKOJOTMYECKUX PHUCKOB IJIsi 340POBbS JIIOAEH,
6e30macHOCTH KU3HU, KadecTBa OKpYXKarouien cpensl;
(GopMHUpOBaHUE OCHOB SKOJIOTHUYECKON IPaMOTHOCTH.

I'maBa 10. I'eHeTnka - HayKa O HACJEACTBEHHOCTH W H3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®@pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. Konbroa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapmnieuenko, FO. A. ®dunmumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbBIE TEHETHUYECKHE MTOHATUS U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKW, JOMUHAHTHBIA U PELECCHUBHBIN



pU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs JIMHUSL, THOPUIbI, TEHOTHUI, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUIOJOTHYECKUN,  IUTOJOTHUYECKU,
MOJIEKYJIIPHO-TEHETUYECKHU.

JlemoHcTpanuun

IToptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuipbl U cxeMbl: «MeToabl TeHETUKNY, «CXeMBbI CKPEIITUBAHU .

JlaGopaTtopHasi padora «JIpo3odmna Kak OOBEKT TI'€HETHYECKUX
HCCIICI0BaHUI.

IlIxonvHubiii ypox: BOCIUTAHUE OTBETCTBEHHOTO W OEPEKHOTO OTHOIICHHS K
OKpY>Kalolllel cpejie; OBJIaJICHUE dKOCUCTEMHOW MO3HABATEILHOW MOJEIBIO U €€
MIPUMEHECHUE B LEJNSX MPOTHO3a DKOJOTMYECKUX PUCKOB IS 30POBbS JIKOJEH,
0e30IacHOCTH JKU3HH, KayecTBa OKpYyKarouen cpenbl;
dbopMHUpOBaHUE OCHOB IKOJIOTHYECKON IPaMOTHOCTH.

I'maBa 11. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHoTUNa W Cpelbl Npu  (GopMHUpOBaHUU (GEHOTHIIA.
N3meHunBOCTh TIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUAbI
VW3MEHUYMBOCTU: HEHACIICICTBEHHAS U HACJIEACTBEHHASL.

Mopaudukanonnas u3MeHYuBOCTh. Ponb  cpeasl B (popMupoBaHUU
MOIU(PUKALIUOHHON M3MeHunBocTU. Hopma peakumm mpusHaka. BapuannoHHBIM
psan u BapuanmonHas kpuBas (B. Horanmncen). CpoiicTBa MoauduKaIIMOHHON
U3MEHUYUBOCTH.

['enoTunuyeckass N3MEHYNMBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHUYMBOCTH.
Bupl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MYTallMOHHAs.

KoMOuHatvuBHasT W3MEHYMBOCTh. Mei03 W TMOJIOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHUYHBOCTU. POTh KOMOMHATUBHOW H3MEHYNBOCTH B CO3/IaHUH
T€HETUYECKOr0 pa3HOO0pa3us B mpeiesiax OAHOro BUA.

MyrauroHHass HW3MEHYMBOCTb. BHabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYLUPOBaHHbIE MyTaluu. SnepHele U
nUToIiazMaTuyeckue myrauu. CoMaTHYecKue U TMOoJIoBble MyTanuu. [IpuyunHb
BOBHMKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKUX PSAI0B B
HacneacTBeHHOM u3meHunBoctd (H.M. BaBunoB). BuesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, PpOJb INULEHEeMUYecKux Qakmopos 6
HAaCc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JlemoHcTpanumn

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabmupt u  cxembl:  «Buasl  u3MeHuuBOoCTHY, «MonudukanronHas
U3MEHYHUBOCTDY, «KombunaruBHast U3MEHYHUBOCTBY, «Meiio3»,
«OmnogorBopeHue», «I'enernueckue 3a007eBaHUS YEIOBEKa», « BUAbI MyTaIuii».

ObopynoBaHue: XUBbIE M repOapHblE dK3EMIUIIPbl KOMHATHBIX PACTEHUH,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMH U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJIU(UKAIIMOHHOW U3MeH4YuBOCTU. llocTpoeHue BapuallMOHHOTO psga H
BApUALIMOHHON KPUBOW.

IIpakTnueckas padora «Myraruu y 1po3odunsl  (Ha TOTOBBIX
MUKpOMpernaparax)».

LlIkonvHblii ypoKk: BOCIIMTAaHUE OTBETCTBEHHOT'O M OEPEKHOTO OTHOILIEHUS K
OKpYKarlIel Cpele; OBIAJCHUE DKOCHCTEMHOM MO3HABATEJILHOW MOJEIBIO U €€
MIPUMEHEHUE B LEISX MPOrHO3a 3KOJIOIMYECKUX PUCKOB JUISl 340POBbS JIHOJEH,
6e3omacHOCTH KU3HH, KauecTBa OKpYyXaromen Cpenpl;
(dbopMUpoBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 12. I'eHeTuka 4yejioBeka

Kapuorun uenoBeka. MexayHapogHasi Mmporpamma HCCIEAOBaHUS T€HOMa
YyenoBeka.  MeroApl  HM3Yy4EeHHMs] TEHETHKM  4YeJlOBEKa: TIeHEaJlOrM4ecKui,
OJIN3HELOBBIH, LUTOT€HETUYECKHIA, HOMYJISILIMOHHO-CTaTU CTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKU . CoBpeMeHHOe OnpeAcICHUE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHWE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M11P-ananu3a. HacnencrBeHHble 3a00JiIeBaHUs yeloBeKa. [ eHHbIE U1 XpOMOCOMHBIE
0oyie3HM 4yenoBeKa. boye3Hu ¢  HacleNCTBEHHOM MPeapaciioyioKEHHOCTHIO.
3HaueHHE MEAMIMHCKON T'€HETHKH B NMPEIOTBPALLECHUN U JEUYEHUU T'€HETUYECKHUX
3a00yieBaHUil 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYyJbThupoBaHue. CTBOJIOBbIE
KJIeTKH. [ToHATHE «reHeTHYecKoro rpy3a». DTHUYECKUE aclEeKThbl MCCIEJOBAaHUN B
00JacTH peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (QaxTOpsl TOBBIIMIEHHON YYBCTBUTENBHOCTH YEJIOBEKa K
Gu3nYeCKOMY M XMMHUYECKOMY 3arps3HEHHUIO OKpYyKaromel cpefpl. I 'eneTnueckas
IIPEAPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JleMoHCcTpanuu

Tabmuubr u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUs] T€HETUKU
yesnoBekay, «l 'eHeTnyeckue 3a001€BaHUs YETOBEKaY.

IIpakTuyeckas padora «COCTaBICHHE U aHAIU3 POJOCIOBHON.

LlxonvHbill ypox.: BOCIUTAHWE OTBETCTBEHHOTO M OCPEKHOTO OTHOIICHHS K
OKPYXKAIOIIEH CPEAe; OBJIAJCHUE SKOCHCTEMHOW ITO3HABATEIIbHOW MOJEIBI0 U €€
MPUMEHEHHUE B LEJSIX MPOrHO3a IKOJOTMYECKUX PHUCKOB ISl 3J0POBBS JIIOAEH,
0e30macHOCTH JKU3HH, Ka4yecTBa OKpYyXKarouen CpEIbI;
dbopMHUpOBaHUE OCHOB IKOJIOTUYECKON TPaMOTHOCTH.



I'naBa 13. I'eHeTuka 4yesioBeKka

JomecTukanuss W CeJNeKIUsA. 3apoKICHHUE CEJIEKIMU U JIOMECTUKAIUU.
VYuenne H. W. BaBunoBa o IleHTpax mNpPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHui. Poib cenexknuy B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#uBOTHbIX. Copr, mopoma, ImMTaMM. 3aKOH TIOMOJIOTUYECKHX PSAIOB B
HacleJICTBEHHONM wu3MeHuuMBocTM H. WM. BaBuioBa, ero 3HadueHue A
CEJICKITMOHHON PabOTHI.

Metonbl cenekuuoHHOM padoThl. McCKycCTBEHHBI OTOOp: MAaccOBbIA U
VH]INBU1yaJIbHBIH. DTamnel KOMOWHAIIMOHHON CCJICKIIMH. HcnbeiTanue
npou3BoauTeNe 1o mnoTroMcTBY. OTOOp MO T'E€HOTUIy C TOMOIIBIO OLIEHKH
(eHoTHIIa TOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMonIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOA  CEJEKIMOHHOM  paboThl.
PannanmoHHbIil 1 XUMUUYECKUI MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHEe TEHOMHOTO PEIAKTUPOBAHUA W METOIOB
pexomOuHaHTHBRIX JIHK /1 mony4deHust HCXOIHOro MaTepuaa Jijisi CEJIeKIUH.

[lonyuyenue ITOJIMTUIONIOB. BnyrpusBugosas rUOpUIU3aLIHSL.
bmu3kopoacTBeHHOE  CcKpeluMBaHWe, WM  UHOpuAuHr.  HepoacTtBeHHOE
CKpelIMBaHue, Wi ayropuaunr. ['erepo3uc u ero mnpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekuuu. OtpanénHas rudpuauzauus. [Ipeononenue Oecrioaus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeBoOYUAY.

CoxpaHeHue U U3y4EeHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTEHUU U
UX JUKHUX poaMyued IS CO3MaHMsl  HOBBIX COPTOB W THOpPUIOB
CENbCKOXO3MCTBEHHBIX  KYNbTYp. /M3yuenue, coxpaumenue u  ynpaeieHue
2eHeMUYeCKUMU PecypCcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yensax YIVUUeHUs Cyuecmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosviX uoell U NepCneKmueHbIX MexXHOI02Ul.

JleMoHCcTpanumn

Iloprpers: H. W. Basunos, . B. Munuypun, I'. [I. Kapneuenxo, II. IL
JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEACTBEHHOW W3MEHUYHMBOCTH,
«Mertoapl cenexuuny, «OtnanéHHas rudbpuanzanus», «Myrarenesy.

JlaboparopHasi padora «l3yuyeHne COpTOB KyJIbTYPHBIX PACTCHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOI0B CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD.



Ikckypeusi «OCHOBHBIE METONIBI U JOCTHXKEHHUSI CEJIIEKUUHA PACTEHHN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEILHBIA  YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JIaDOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IICHTPA).

LlxonvHolli ypox.: BOCIUTAHWE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKpYKarolller Cpejie; OBJIAJCHUE 3KOCHCTEMHOW MO3HABATEIBHOW MOJIEIBIO U €€
NPUMEHEHUE B LEISAX MPOrHO3a SKOJOTMYECKUX PHUCKOB JIsi 340POBbS JIIOAEH,
0e30MmacHOCTH KU3HHU, KayecTBa OKpYy>Karomen Cpenpbl;
dbopMupoBaHUE OCHOB PKOJIOTHYECKON TPaMOTHOCTH.

I'naBa 14. buorexHo10rus U CHHTETHYECKAasA OMOJI0rus

OOBEKThI, HWCTHOIb3yeMble B OWOTEXHOJOTUU, — KJIETOYHBIE W TKAHEBHIC
KYJbTYPHI, MUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. Tpamunumonnas
OMOTEXHOJOTUs: XJeOomeueHrue, IMONIYYeHHE KHUCIOMOJOUYHBIX MPOJYKTOB,
BUHOMEMMe. Mukpoouonoruueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTUYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.

Co3gaHue TEXHOJIOTM M WHCTPYMEHTOB LIEJICHANIPABICHHOTO MU3MEHCHUS U
KOHCTPYMPOBAHHSI TEHOMOB C IIE€JIbIO MOJYYEHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
CoJZiepXKallliX HE BCTPEUAIOLIUeECs B IPpUpoe OMOCUHTETUYECKUE ITYTH.

Kierounass unxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW DPACTEHUN H
#®uBOTHBIX. Kpuobanku. Comarudeckas THOpUAM3AUA W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONJAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX aumumen. Vcnonv3zosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIONOTBOpeHUE. PexoHCTpyKuus
SIMIIEKJIETOK U KJIOHUPOBAHMUE JKUBOTHBIX. METOJ TpaHCIUIAHTAllUM SIAEP KIIETOK.
Texnonocuu 0300pO6eHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpomMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA W
koHCcTpyupoBanue pekomOouHantHeiX IHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTM>KEHUs W TEPCHEKTHBBI  XPOMOCOMHOM M TEHHOM  MHKEHEPUHU.
DKOJOrMYeCKHUEe U ITHUECKHE MPOOIEMbI TeHHOW WHKEHEPHUH.

Menunuackue onorexnosioruu. [loctrenomuas mudponas meauiuaa. TP -
JMarHocTUKa. MeTaboJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHMS €ro 370poBbs. MCHoip30BaHME CTBOJIOBBIX
kieTok. TaprertHas Tepanus paka. 3D-OmoumkeHepust nisi  pa3paboOTKu
dbyHIaMEHTAILHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JAaHUSI KOMIUIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA W cKaddoIauHTa
JUISL PELLICHMS 3a]1a4 [TEPCOHATN3UPOBAHHON MEIUIUHBI.

Co3nanne BEKTOPHBIX BaKIMH C IIeJbl0 OOecredeHuss KOMOMHHPOBAHHOU
3auThl OT BO30ymuteneir OPBU, ycraHoBieHHE MOJEKYNISPHBIX MEXaHHU3MOB



dbyukumonupoBanus PHK-cogepskanux BUpYCOB, BBI3BIBAIOIIMX 0COOO OMAacHBIE
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.
JleMoOHCcTpanuu

Tabmuier u cxembl: «Mcnosib3oBaHUE MUKPOOPTaHU3MOB B MPOMBIILIICHHOM

pOU3BOJICTBEY, «KileTouHas uHXeHepus», «[ eHHass HHXEHEPUS.
JladopaTopHas padora «/3ydeHre o0bEKTOB OMOTEXHOIOTHI.
IIpakTuyeckas padora «llosydeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

JOkckypeusi «bUOTEXHOJIOTHST — BaKHEWIIas TMPOU3BOJAUTENbHAS —CUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TIPOU3BOJICTBO).

LlIkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOIO U OEPEKHOIO OTHOILIECHUS K
OKpYXarouien cpene; OBIaJeHHE dKOCHCTEMHOM IO3HABATEIbHON MOJEIBIO U €€
MPUMEHEHUE B LENSAX MPOrHO3a SKOJOIMYECKUX PHUCKOB Jisi 370pPOBbS JIIOAEH,
0e30MmacHOCTH KU3HHU, KauecTBa OKpYXKarouien cpensbl;
(dbopMUpOBaHUE OCHOB SKOJIOTHUYECKON IPaMOTHOCTH.

I'maBa 15. Crpoenne u pyHKIMH OPraHU3MOB

buonornueckoe pasHoobOpasue OpPraHU3MOB. OOHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH  CTpOEHUsT U JKU3HEAEITEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepumn, apxeu, OJIHOKJIETOYHbIE TpPHUOBI, OJHOKJIETOUYHBIC
BOAOPOCJIH, APYTHE NPOTUCTHI. KOJTOHMAIbHBIE OPTaHU3MBI.

B3anMOCBS3b 4acTei MHOTOKIJIETOYHOTO OpraHu3ma. TKaHHW, OpraHsl WU
cucreMbl opraHoB. OpraHusm Kak euHoe 1emnoe. ['omeoctas.

Tkanum pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHasd,
MOKpPOBHAsl, MPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(GYHKIUN U pacoIoXKeHUsl TKaHEW B OpraHax pacTeHHil.

TkaHU JKMBOTHBIX M 4€JIOBEKA. THIIBI KMBOTHBIX TKAHEW: SIUTEIHAIIBHASA,
COCAMHUTENbHAs, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUSA, (PYHKUUNA H
PacroJIOKEHHsI TKAaHEH B OpraHax KHUBOTHBIX U YEJIOBEKA.

«Tkanu pacrenuit», «KopHeBbie cucreMbl», «CTpoeHue credisn», «CtpoeHue
JUCTOBOM  IUIACTUHKW»,  «TkaHM  KMBOTHBIX»,  «CKelner  4elnoBeKay,
«IInmeBapurensHass cucreMa», «KpoBeHocHas cucremay», «/lpIxarenbHas

CHUCTEMA, «HepBnas CHUCTEMAY, «Koxa», «MpImeuHast CHUCTEMAY,
«BblgenurenbHas CUCTEMa», «IHAOKPUHHAs cucTeMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THUIPHDY,
«CTtpoeHue miaHapun», «BHyTpeHHee CTpoeHue JO0XKIEBOro uepBs», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikaronuxcs», «HepBuas  cucrema  nmTuiy, «HepBHas — cucrema
MIIeKonUTaroumx», «HepBHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHUil pa3HbIX OTIEIOB, BJIAXHBIE TMPENAPAThl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOUYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH ONBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JladopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Lllkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOIO U OEPEKHOIO OTHOIIECHHUS K
OKpyXKarolen cpene; OBIaJeHHEe dKOCHUCTEMHOM IMO3HABATEIbHON MOJIETBIO U €€
MPUMEHEHUE B 1ENSAX MPOrHO3a SKOJOTMYECKUX PHUCKOB Jisi 370pPOBbS JIIOACH,
0e30MmacHOCTH KU3HHU, KayecTBa OKpYy>Karomien Cpelbl;
(opMUpOBaHUE OCHOB HKOJIOTMYECKON TPaMOTHOCTH.

I'naBa 16. buosiorns Kak Hayka

CoBpeMeHHasi OuoOrusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonornueckue  HaAyKM M H3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TMPUKIAJAHBIE W TIOMCKOBBIE HAay4YHbIE WCCICAOBAHUS B
OMOJIOTHH.

3HavueHne OMOJOTUU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
IPOMBILIJIEHHOCTH, OXPaHEe MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
VY. I'apgeii, I'. Mennens, B. U. Bepuanckuu, W. I1. [TaBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipr u cxembl: «CBA3b OMOJOTMU C JAPYrMMH Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

LlIkonbHblii ypoK: BOCIIMTAHUE OTBETCTBEHHOI'O M OEPEKHOTO OTHOLLEHUS K
OKPYKAIOIIEN CpEAE; OBIANECHUE DKOCHCTEMHOW NO3HABATEILHOW MOJEIBIO U €€
OPUMEHEHUE B ILEJAX NPOrHO3a 3KOJOTMYECKUX PHUCKOB JJIA 370POBBS JIFOAEH,
0e301acHOCTH KU3HH, KayecTBa OKpYKaromen Cpelbl;
(opMHUPOBAHUE OCHOB IKOJIOIMYECKON IPaMOTHOCTH.

I'naBa 17. IloBTOpenue



11 KJIACC

I'maBa 1. 3apoxkaeHue m pa3BuTHE 3BOJIOLUMOHHBIX NPEICTABICHHHA B
Omosnorun OBomonmonHas Teopus Y. Jlapsuna. [IpeanocbUIKM BO3HHUKHOBEHHS
napsuHu3Ma. JKu3Hb U Hay4dHas JaedarenbHocTh Y. JlapBuHa.

JIBrkyiue cuibl 3BoNoUY BU0B 1o Y. /lapBuHY (BbICOKAast HHTEHCUBHOCTD
pa3MHOXKEHUS OPraHM3MOB, HACJEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernyeckod Teopun sBomonuu (CT3I). HelTpanbhas
teopust dBomonMH. COBpeMEHHas JBOJIONMOHHAs  Ouojorus. 3HAuYeHHE
ABOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpanuun

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. [dapsun, C. C. YUerBepukos, W. W. llImansraysen, [Jx. Xomnugeitn, . K.
benses.

Tabmuer u cxembl: «Cuctema xkuBod npuponsl (mo K. Jlunuero)y,
«Jlecthnna >xuBbIX cymecTB (o Jlamapky)», «Mexanusm (popMupoBaHus
npucrnocoOjieHnii y pacteHuit u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta myremectBus Y. lapsunay, «Haxonku Y. Japsunay, «DopMbl 60phOBI
3a cymectBoBanue», «lloponbl romyOei», «MHoroodpasue KyJbTYpHBIX (Hhopm
KaycTbl», «Ilopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUs HOBBIX BUJOB
(mo Y. JlapBunHy)», «(Cxema COOTHOIICHMS JBWKYIIMX CHJ DBOJIOLIUNY,
«OCHOBHBIE TTOJIOKEHHSI CHHTETUYECKON TEOPUHU IBOJIOLIIY.

IlIxonvHubiii ypox: BOCIUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKPYXKarolller CpeJie; OBIIAJCHUE 3KOCHCTEMHOW MO3HABATEIBHOW MOJEIBIO U €€
IPUMEHEHUE B LEISAX MNPOrHO3a SKOJOTMYECKUX PHUCKOB Il 340POBbS JIFOAEH,
6e3omacHoCTU KU3HH, KadecTBa OKpYKaromen Cpenbl;
(dbopMUpOBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 2. MuUKpO3BOJIIOLMA U €€ Pe3yJIbTAThI

[lonynsinus Kak sjieMeHTapHas eluHuIla 3Boitouud. COBpeMEHHbIE METOIbI
OLICHKM T'E€HETUYECKOTO pa3HooOpazusi M CTPYKTYphl mnomysisuuil. V3meHeHwue
reHopoHJa TMOMYJSIIUU  KaK dJEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHerudeckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHble (DAKTOPBI (IBIKYIUME CHUJIBI) HSBOJIOIUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHbie
HEHAINpAaBJICHHbIE HW3MEHEHMS 4YacToT ajiened B momymsuusx. OddexT
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiCEHUe 2eHemu4ecKko2o
paszHoobpasus: npuuunsl u creocmeus. Ilpossienue sgpghexma Opeiigha cenos 6



bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V3omsmus  TTOMYJISIIIMMN:
reorpaduueckas (mpocTpaHCTBEHHAs), OroIorudeckas (penpoayKTUBHAS).

EcrtecTBeHHBI 0TOOp — HampaBisOmMid  QakTtop 3Bomonud. DopMbl
€CTECTBEHHOTr0  OTOOpa:  JABWXKYIIUWA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMIMA
(nm3pynTuBHbIi). TlonoBoli or6op. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
NOBEJICHUSI )KUBOTHBIX.

[TpucrocoONeHHOCTh  OPraHW3MOB  Kak  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBEHHME  TpUCHOCOOJEHWM y  opraHu3smoB.  Apomopdo3bl U
uanoaaantanuu. [Ipumepsl mpucnocoOIeHnid y OpraHu3MoB: MOP(OJIOTHUECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum Hu CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpodBoJironnu. M3omsinus — kiodeBod ¢aktop BupooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUS: aJJTONaTPUYECKOE (reorpaduyeckoe),
CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aN S,
rubpuan3zanus). JmuTensHOCTh SBONIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOo00pasusl.

Pone  sBOmOnMOHHONW Ouonorun B pa3pabOTKe HAydHBIX METOJIOB
coXpaHeHUs1 OuopazHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3mbl (POPMUPOBAHUST YCTOWUMBOCTH K aHTHOMOTHKAM M CIOCOOBI
O00pBOBI C HEl.

JemoHcTpanuu

[Toptpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuplt uw cxembl: «MyTaloHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTPYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CWJIbI HBOJIIOIIUUY, «DKOJIOrMYECKash U30JSIUs MONYJIsSIUA CeBaHCKOU (openuy,
«['eorpadmyeckas HM30MSLMS  JIUCTBEHHUIBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckoity, «[[omynsiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEHUCTBUSL €CTECTBEHHOT0 o0TOOopa», «®PopMbl OOpPbHOBI 3a CYIIECTBOBAHUEY,
«BaaycTpranbablii MenaHnu3mM», «KuBble UckoraeMmsbie», «[lokpoBuTEnbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue angantauuny, «lIpucnocoOIeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBoiHukn», «CTpykTypa BUAa B
npupoze», «Crnocodsl BUaooOpazoBaHus», «I'eorpaduueckoe BUI00Opa3oBaHME
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUJOB CHHULY,
«Tonumnonel pacteHuity, «KamycTHO-peIedIHbIN THOPHIY.

O6opynoBanue: repoapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yydelia NTHUIl U
3BEpeil C MpUMEpaMH pa3IMYHBIX MPUCIIOCOOJICHUN, uydesla MTHUI] U 3BEper



pasHbIX BHUJOB, Tepbapuu pacTeHHil OJU3KMX BUJIOB, OOPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTtopHass paGora «BbIsIBICHHE H3MEHYHMBOCTH Yy 0COOEH OJHOrO
BUJI».

JlaGopaTtopuass  pabora  «lIpucrmocoOiieHuss  OpraHu3MoB M HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTDY.

JladopaTtopunas pabora «CpaBHeHHE BHJIOB 1O MOPQOIOTUUECKOMY
KPUTEPHUION.

IlIxonvHubiii ypox: BOCIUTAHUE OTBETCTBEHHOTO W OEPEKHOTO OTHOIICHUS K
OKPYXKArolller Cpejie; OBIIAJCHUE 3KOCUCTEMHOW MO3HABATEIBHOW MOJIEIBIO U €€
IPUMEHEHUE B LESAX MPOrHO3a SKOJOIMYECKUX PHUCKOB Il 340POBbS JIFOAEH,
6e3omacHOCTH JKU3HU, KadecTBa OKpYXKarouien cpenbl;
(dbopMUpOBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 3. Makpo3BoJIIOLIMS M €€ Pe3yJIbTAThI

Metonbpl HM3ydeHUS  MaKpO3BOJIOUUM. [lameoHTOIOrM4YecKkue  METOMABI
u3ydeHus: HdBomonuu. llepexogusie  (GopMbl M PUIOrEHETHUYECKHE — PSIbI
OpPraHU3MOB.

buoreorpadguueckue Meroasl u3ydeHus: sBomouuu. CpaBHeHUE QIOpHI H
dayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOnactu 3emum. Bumabl-
SHJIEMHUKHU U PETUKTHI.

OMOPHOSIOTHUYECKHE M CPABHUTEIBHO-MOP(OIOTHYECKUE METObI U3YUCHHUS
BOMMIONIMHU. ['eHeTHueckne MeXaHW3Mbl 3BOJIIOLMH OHTOI€HE3a W MOSIBICHHUS
SBOJIOIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTHYHBIE  OPraHBbl.
Pyaumentapuble  opranbl W aTaBu3Mbl.  MOJEKYJISIPHO-TEHETUUECKHUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOIbl  HM3YyYEHHsS]  DBOJIIOLUU.
I'omonornunasie TeHbl. COBpEeMEHHBIE METOABl TOCTPOCHHS (PUIOTCHETHICCKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMSI TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (MpaBWja) dBOMIONUA. [Ipunyun cmenvl QyHKyuUi.
HeoOpatumocts sBomtonnu. ApanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUH.

JlemoHcTpanuun

[Toprpersr: K. M. bap, A. O. KoBanieBckuii, @. Mroep, O. ['ekkens.

Tabmuuer u cxembl: «DuiloreHeTHYECKUil psaa JomWaan», «ApXeonTePUKC,
«3Bepo3yobie  smepb»,  «Creromedans»,  «Punnodurer»y,  «CemeHHBIE
narnopoTHUKMy», «buoreorpapuueckue 30Hb 3eMiu», «Jlpeid KOHTHHEHTOBY,
«PenukThl»y, «HauampHble cTaguu SMOPHUOHAILHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHBIE W AHAJOTHMYHBIE OpraHbl», «PyIuMEHTH,



«ATaBU3MBD)Y, «XPOMOCOMHBIE HAOOpbI dYeloBeKa M IIMMIAH3e», «l JIaBHbBIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuH, MYJSKU HCKOMAEMbIX OCTaTKOB
OpPraHu3MOB, MYJISKH TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIINA HACEKOMBIX.

LlIxonvHubiii ypox: BOCIUTAHUE OTBETCTBEHHOT'O W OEPEKHOTO OTHOIICHUS K
OKpYXKalollleH CpeJie; OBJIAJCHUE YKOCHUCTEMHOW MO3HABATEIBLHON MOJEIBIO U €€
NPUMEHEHUE B LEISAX MPOrHO3a SKOJOTMYECKUX PHUCKOB JJIsi 340POBbS JIIOAEH,
0e30macHOCTH KU3HHU, KauecTBa OKpYXKarouien cpenbl;
(hopMUpOBaHUE OCHOB HKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 4. IIponcxoxaeHne U pa3BUTHE JKU3HU Ha 3eMJie

Hayunble rumoTre3sl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayduHble MpeCTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['ummore3a mNOCTOSHHOrO CaMO3apOKACHUS KU3HU U €€ onpoBepkeHue onsitamu .
Penu, JI. Cnnannannianu, JI. Ilactepa. [IpoucxoxaeHue »uU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruyeckas) SBOJIONHUSA. XHUMHYECKas OJBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHvyeckux BemecTs u3 Heopranndeckux. Omeir C. Mwummepa u I'. FOpu.
OG6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumoresa A. .
Omnapuna, runore3a nepBuaHoro oympona J[>x. XomaeitHa, TeHETUYECKAsi TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yex) u rumoresa «vupa PHK» V. T'mnbepra.
®opMupoBaHUEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

Uctopus 3emuin M Meroabl €€ u3ydeHHs. lVIckomaeMble OpraHnyeckue
octatku. I'eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT U aOCOJIOTHAS
TE€OXpPOHOJIOTHS. | €0OXpOHOIOrMYECKas MIKana: S0HbI, 3P, IEPUOBI, TIOXU.

HavanpHble s3Tanbl opraHnyeckod sBomounu. [losiBeHne u 3BoONOLUA
MEPBBIX KJIETOK. DBOJIONUS MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOr MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IponcxoxaeHne 3ykapuoT (CHMOMOIreHe3). DBOMIOLMOHHOE TPOUCXOXKICHNE
BUpycoB. [IpoucxoxJieHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOIMU BBICIIUX pacTeHUi. OCHOBHBIE apoMOpGo3bl
pacrenui. Bpixoxg pacreHnit Ha cymy. [losBieHne CHOpoOBBIX pAacTEHUN W
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIponcxokaeHne IBETKOBBIX
PacTEeHUMN.

OCHOBHBIE 3Tambl 3BOJIOUUM KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. BeHackas ¢gayna. KemOpuiickuii B3pbIB — TMOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJIE. DBOMIOIUS MO3BOHOYHBIX.



[Tpoucxoxnenue ambubuii u pentwiuil. [IporcxokaeHHe MIICKOMUTAIOMIUX U
ntull. [lpunnun xmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U MEpUoJaM: apxeu, MpOTEepO30u,
najeo3oM, Me3030M, KailHo30M. OOmjas  XapakTepucTHKa  Kiumara |
reoJIOTUYECKUX TMpoleccoB. llosiBIeHWe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpazoBaHue: €ro yCJIoBHUS U BIMSHUE Ha Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — DKOJIOTHUECKUE KPU3UCHI Tpouuioro. [IpudauHer u
CJIE/ICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenus: 6uopazHooOpasus Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIunIbl Kiaccuduxauu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

JdeMoHCcTpanuun

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Pequy, «Cxema ombita JI. [lactepa mo
M3YyYECHHUIO CaMO3apoKIeHus xku3Hu», «Cxema ombita C. Mwmmepa, I'. HOpmy,
«JTanbl ~ HEOPraHWYECKOW  JBONMIOIUNY»,  «['€OXpOHOJIOTMYECKAsT  IIKaJIay,
«HauvanbHble 3Tanbl OpraHUYECcKo HBOMIOIIUMY, «CxeMa oO0pa3oBaHUsI DYKapUOT
nyTéMm cumoOuoreHeza», «Cucrema >XUBOW MNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacTeHuit», «PunmoputTh», «OIHOKIETOYHBIE BOJOPOCITNY,
«MHoOroknerounsie Boaopocanw», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHUi», «(CxeMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreimme», «KullleuHOMOIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHnoruey, «PBIOBI», «3eMHOBOJHBICY,
«IIpecmbikarommecs», «lItump», «Mnekonuraronme», «Pa3BuTue XU3HH B
apXenucKom 3pe», «Pa3BuTHE KNU3HU B MIPOTEPO3OMCKON Ipe», «Pa3Burre xXu3HU B
[aJIC030MCKOU dpe», «Pa3BuTue Ku3HU B ME3030UCKOU dpey, «Pa3Butue xu3Hu B
KatHO30MCKOM 3pe», «COBpeMEHHAast CUCTEMA OPraHUYECKOTO MUPAy.

OO6opynoBanue: repbdapuu pacTEHUN pPaA3IUUHBIX OTJIENIOB, KOJJICKIIMU
HAaCEKOMBIX, BJIQXXHBIE MPEMAPaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUJIEKI[UU
WIJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUIl W 3BEpew,
KOJUIEKIIMM OKaMEHEJIOCTEM, ITOJIE3HBIX HCKOMAEMBIX, MYJISDKM OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jgab0oparopHas  padora «MopenupoBaHUE — OIBITOB
Mumnepa—FOpu 1o n3y4eHno abMOreHHOTO CUHTE3a OpPraHuYECKUX COSTMHEHU B
nepBUYHON aTMochepe».

JlaboparopHas padora «l3yuyeHue W OINHCAHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.



IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEH CTPOCHMS PACTECHUM
Pa3HbBIX OTHEIIOBY.

IIpakTuyeckas padora «3yyeHue ocoOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX
KUBOTHBIX).

LlxonvHolli ypox.: BOCIUTAHWE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKPYXKAIOIIEH CPEAE; OBJIAJCHUE SKOCHUCTEMHOM MO3HABATEILHOM MOJEIBIO U €€
IIPUMEHEHHUE B LEJSX MPOrHO3a IKOJOTMYECKUX PUCKOB IS 340POBbS JIFOAEH,
0e30macHOCTH YKU3HU, Ka4yeCcTBa OKpYy>Karouien cpenbl;
dbopMupoBaHUE OCHOB PKOJIOTHIECKON TPaMOTHOCTH.

I'nasa S. IlpoucxoxaeHune YeJ0BeKa - aHTPOIOr eHe3

Pa3nensl 1 3a1a4n aHTPOIOJIOrMU. METObI aHTPOIIOJIOT U H.

CraHOBJIEHHE MPEICTABICHUNA O MPOMCXOXKIECHHHM YeJIOBEKa. Pemuruo3Hbie
B033peHUsI. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0JIcTBO YenOBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOp(OIOrHYECKHE, AMOPHOJIOTHYECKHUE, (hbU3M010r0-OMOXUMHUYECKHE,
noBefieHuYeckue. OTINYUS YENOBEKa OT )KMUBOTHBIX. [IpAMOXO0XKIE€HHE U KOMILIEKC
CBA3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE roOJIOBHOIO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JBrkyiue cuiibl (PakToOpbl) aHTPOIMOTeHe3a: OMOJIOTMYECKHE, COIMATILHEIE.
CooTHonleHrne OMOTOTHYECKUX M COUUATBHBIX (DAKTOPOB B aHTPOIOT€HESE.

OcHoOBHBIE CTaauU aHTpororene3a. PaHHue YenoBeKOOOpa3Hble 00E3bsIHBI
(TPOKOHCYJIBI) ¥ paHHUE TTOHTUIBI — OOIIHE MPEIKUA YETI0BEKOOOPa3HbIX 00€3bsH U
MoJel. ABCTPANIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenblil, MepBbie
M3TOTOBJIEHUS OPYAUM Tpyaa. YemoBeK NPSMOXOMSIIMN U IEPBBIM BBIXOX JIOAEH
3a  mnpenensl  Adpuku. YemoBek redaenbOeprckuii — oOmMMM  MPEoK
HEaHJEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeroBeK HeaHAEPTaIbCKHI
KaK BHJ JIIOJIEV XOJOJHOrO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[lameoreneTnka v najaeoreH OMHKA.

OBOJIOIMSA COBPEMEHHOIO 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALUSIX
yesnoBeka. MyTanuoHHbIM npouecc U nonumopdusm. I[lonmynsinHOHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPeKT OCHOBATENSA» B MOMYISIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacbkl. Ilonatne o pace. bompmme pacel: eBporeouHas
(eBpasmiickas),  aBCTpajo-HerpouaHas  (PKBaTOpHalbHAs),  MOHTOJIOMIHAS
(a3maTcko-amMepHuKaHcKas). BpeMss M myTH pacceneHusi 4eloBeKa IO IJIaHEeTe.
EauncTBO  4yenmoBedeckux — pac. HayuHas  HeEcOCTOSTENbHOCTh — pacu3Ma.
[Ipucrnoco0neHHOCTh 4YeoBeKa K Pa3HbIM YCIOBUSIM OKpYJKalollel cpeabl.



Brnusnue reorpaduueckoit cpenbl U apeidida TeHOB Ha MOpPGOIOTHIO |
(bU3HOIOTHIO YEeIOBEKa.

MexaucuuiuiiHapHble  METOAbl B (pu3nueckoil  (OMOJIOTrHYEecKoi)
AQHTPOIIOJIOTUH.  ODBOJIOUMOHHAS ~ AHTPONOJOTMS U MAJCOAHTPOIOJIOTHS
YEJIOBEUECKUX TMOMYJSAIMKA. bruocolnunanbHble UCCIENOBAaHUS TPUPOAbI YETOBEKA.
HccnenoBanne K0BOMIONNUNA OMOJIOTMYECKOTO M COITMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

IToprpersr: Y. lapsuHn, JI. Jluku, f. 5. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeToIbl aHTPOITOIOTHUI», «[ 0JIOBHOM MO3T YEIOBEKa,
«YenoBekooOpasHbie 00€3bsHb), «CKeleT 4YelloBeKa U CKeJIET IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBbDY, «J|BUXKYIIIME CUJIBI aHTPOIIOT€HE3a», «DBOIOIMOHHOE
IpPEBO  4YelOBEKa», «ABCTpajmonurek», «YemnoBek  ymenslid», «Yenosek
NpAMOXOJAILINIY, «JleHncoBcknil yenoBek» «Heannepranbusny, «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YelIOBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYyphl ~TIPEIKOB 4eJOBEKa, penpoayknuu (doTtorpaduu) KapTUH C
MHUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TPOUCXOXKJICHHUS YEeJIOBEKa,
dotorpaduu HaX0JOK MCKOIMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIIb
yeperna 4YejJoBeKa M 4epena IMIMMIIAH3€, MOJEIb KUCTH YEIOBEKA MU KHUCTH
IIMMIIaH3€, MOJIEIIM TOPCa IIPEAKOB YEI0BEKA.

JlaGopaTtopuas padora «lV3yueHue oOCOOCHHOCTEH CTpPOCHUSI CKejeTa
YEJIOBEKA, CBSI3aHHBIX C IIPSAMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHue 3KOIOrHUeCKUX aJanTaluid 4eJIOBEKay.

LlIkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOI'O U OEPEKHOIO OTHOILIECHHUS K
OKpYKarolller cpelie; OBJIAJCHUE DKOCUCTEMHOW MO3HABATEIBLHOU MOJIEIBIO U €€
IIPUMEHEHUE B LEIAX IPOrHO3a JKOJIOTMYECKUX PUCKOB I 310POBbS JIOJECH,
0€e3011acHOCTH KU3HH, Ka4yecTBa OKpYKaroIen Cpelsl,
(GopMHUpPOBaHUE OCHOB SKOJIOTHYECKON IPaMOTHOCTH.

I'maBa 6. Jkonorusi — HayKa O B3aUMOOTHONIEHUSX OPraHU3MOB H
HAOPraHU3MEHHBIX CHCTEM C OKPYKaloluen cpeaoi

3apoxxieHue U pa3Buthe 3Kkosnoruu B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaum
sKoJoruu. CBsI3b 3KOJIOTHH C APYTUMU HAYKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
IpUpOIHbIE U JabopaTopHble. MojenupoBaHue B JKOJOTUU. MOHUTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIN.

3HaueHne DKOJOTMYECKHUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHUE KAK OCHOBA CBSI3€M 4eEJOBedecTBa ¢ mpuponaoun. GopmupoBaHUe
AKOJIOTUYECKOMN KYIbTYpPhI U KOJOTUUYECKON IPaMOTHOCTH HACEIEHUS.



JdeMoHCcTpanumn

[Toprpersr: A. I'ym6onbar, K. @. Pynase, H. A. CeBepuos, D. 'ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuupl 1 cxembl: «Pasnensl 3konorun», «MeToasl 3KoIorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlabGoparopHas pabora «3yueHnue METO/I0B AKOJIOTUYECKUX
VCCIICJOBAHUI.

[llkonbubiii ypok: BOCIUTAHUE OTBETCTBEHHOIO U OEPEKHOIO OTHOILIECHUS K
OKpYKarolller cpelie; OBJIAJCHUE DKOCUCTEMHOW MO3HABATEIBHOU MOJIEIBIO U €€
IPUMEHEHUE B LEIAX MPOrHO3a JKOJOTMYECKUX PUCKOB Ul 340POBbs JIIOACH,
0€e3011acHOCTH KU3HH, Ka4ecTBa OKpYXaroen Cpensl;
(GopMHUpPOBaHUE OCHOB SKOJIOTHYECKON IPaMOTHOCTH.

I'naBa 8. Jxosorust BUA0B ¥ NMOMYJIsI M

DKOJIOTMYECKHE XapaKTEPUCTUKHU MIOITYJISLIAH. [Tonmynsamus KakK
Ouosiornyeckas cucrema. Pob HEOJTHOPOHOCTU Cpefibl, GU3HUYECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTMU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyiasiuuii. OCHOBHBIE TOKA3aTENId NONYISUMHU: YHCJIEHHOCTh, IUIOTHOCT,
BO3pACTHass M TIOJIOBAs CTPYKTYpa, POKIAAEMOCTb, NPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKojoruyeckas CTpykrypa nonyianud. OleHKa YHMCICHHOCTH MOMYJISIIUH.
JluHamMuka nomynsiuvu M €€ peryisuus. bUOTMYeCKuid MOTEHUHAN TMOMYJISINY.
MoaenvpoBanue TMHAMUKY ONYJISIMUA. KpuBble pocTa YUCICHHOCTH OMYJISIIIUH.
KpuBbie BbDKMBaHUA. Perynsius 4YWCICHHOCTH TOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUAOB (I- 1
K-cTparerun).

[Tonsatie 00 »KoOJIOrMUECKOM HuIle Buja. Mecroobutanue. MHoromepHas
Mozens dkosorndeckon Humm JIx.M. XarumHcona. Pa3mepsl sKonormyeckou
HuIM. [loTeHIManbHas U peanu30BaHHAS HUILIU.

Bun kak cucrema nomynsiuid. Apeansl BUAOB. Buabl U UX KU3HECHHBIC
CTpaTeruu. JKOJIOTUUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS M MUIpalMil >KUBOTHBIX. buosiornueckue
WHBA3UU YYKEPOJIHBIX BUIOB.

JleMoOHCcTpanuu

IToprpert: k. Y. XaTunHCOH.

Tabmuubl U CXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU MO,
«IIpocTpaHncTBEHHass  CTpyKTypa  Tmonyianuu», «Bo3pacTHele  mupaMubl
nonyiasiuuny, «CKOpPOCTh  3aCENEHHs]  MOBEPXHOCTH  3€MJM  Pa3IMYHBIMU
opranuzMmammn», «Mozenp dkonorndeckord Humu />x. M. XatuuHconay.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKITUN YKUBOTHBIX.



JlaGopaTtopHass  pabora  «llpucrnocoGneHus ceMsH  pacTeHHH K
PAaCCEIICHUIO.

LlxonvHblli ypox. BOCIUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHUS K
OKPYXKaIOIlIEH CpeJie; OBIIAJICHUE 3KOCHCTEMHOW MO3HABATEIBLHOW MOJEIBIO U €€
IPUMEHEHUE B LEISAX MPOrHO3a SKOJOTMYECKUX PHUCKOB JIsi 340POBbS JIIOAEH,
0e30MacHOCTH KU3HH, KayecTBa OKpYyKaro1en Cpebl;
dbopMUpoBaHUE OCHOB YKOJIOTHYECKON TPaMOTHOCTH.

I'nmaBa 9. Jkonorus coodeCTB. IKOJIOTHIECKHE CHCTEMBI

Okonornueckre (HakTopsl U 3aKOHOMEPHOCTH UX AercTBud. Knaccuduxarms
AKOJIOTMYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKUE, aHTpoIIoreHHsle. OOuue
3aKOHOMEPHOCTU JIEHCTBUS dKojornueckux (akropos. IIpaBuno muaumyma (K.
Mnpenrens, FO. JIubux). TonepanTHOCTh. DBPUOMOHTHBIE UM CTEHOOHMOHTHBIC
OpPTraHMU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKomoruuyeckuit akrop. JleicTBue
pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHW M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUrHajbpHas poJib CBETA.
doTonepruoan3Mm.

Temneparypa kak skonoruueckuii dakrtop. JleiicTtBue Temmneparypsl Ha
opranu3msl. [IOMKHAIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skonorudeckuid (dakrtop. IlpucnocobneHust pacteHuid K
noJiIep’)KaHnuio BoJgHOro Oananca. Knaccudukanus pacTeHuWid MO OTHOLIEHUIO K
BoJie. [Ipucnocob6ienus sKMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OpPraHW3MOB: BOJHAs, HA3€MHO-BO3YILIHAs, IMOYBEHHA,
ryOMHHAsT  TOJIMOYBEHHAs,  BHYTPHOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
0ocoOeHHOCTH cpes oOuTaHus opraHu3moB. llpucnocoOsieHuss OpraHu3MoB K
KW3HU B Pa3HBIX CpeaXx.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE H
roAuYHble pUTMBL. [Ipucnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHMSIM
YCJIIOBUU KU3HMU.

XKuznennele ¢Qopmbl opranuzMoB. lloHstue o ku3HEHHOW (opMe.
XKusznennsie popmbl pacTEeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE
TpaBbl, OAHOJIETHHE TpaBbl. KH3HEHHbIE (OPMBI KUBOTHBIX: THIPOOUMOHTHI,
reo0MOHTBI, a9POOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue (bakTophI. Buabt OMOTUYECKUX B3aMMO/ICVCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyaian3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojieicTBus  (Tomuueckue,  (Qopuueckue, (paOpuyeckue).  3HaueHUE



OMOTUYECKUX B3aUMOJECUCTBUN JUIsl CYHIECTBOBAHUS OpPraHU3MOB B Cpele
obutanud. [IpyHIUTT KOHKYPEHTHOT'O UCKITIOUCHHUS.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsa3u MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OkocucreMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANbHBIE
OJIOKH OpraHu3MOB B OKOCHUCTEME: TMPOJYIICHThl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu u cetd. AOMOTHYECKHUE OJIOKH
skocucTeM. [TouBBI U HITBI B 3KOCHCTeMaX. KpyroBopoT BEIIECTB U TIOTOK SHEPT U
B DKOCHCTEME.

OcHOBHBIC  TOKa3aTeIM  JKOCHUCTEMBI. bmomacca W MPOXYKIIHSL.
DKOJIOTUYECKHUE MUPAMUIBI YUCeTT, OMOMACCHI U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Diykmyayuu.
HanpaBnenHsle 3akOHOMEpHBIE CMEHBI COOOHIECTB — cCykueccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCHM W WX NPUYUHBL. AHTPOIIOTCHHBIE BO3ACHCTBUS Ha
cykneccuu. Kimnmakcnoe cooOmiectBo. buopaznoodpasue u mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.

[Ipupoanble 3KOCUCTEMBI. JKOCUCHEMbL 03€P U peK. DKocucmemvbl Mopet U
oKeanos. IKocucmemvl MYHOP, 1€CO8, Cmenell, NyCMbltb.

AHTpPOIIOTCHHBIC JIKOCHUCTEMBI. ATpO3KOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIYy aHTPOIMOT€HHBIMU U TIPUPOAHBIMH YKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTpomnuzamus Topojckod (aynsl. buomornueckoe u
XO3SIICTBEHHOE 3HAYCHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponb kackaowmozo sghghexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 yHKYUOHUpPOBaHuu 3Kocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUMN.

Mexanuzmol 8030€eLicmaus. 3a2pA3HEHUU  PA3HBIX Munos Ha
CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  DKOJIO2UYUECKO2O0  HOPMUPOBAHUS — AHMPONO2EHHO20  BO30€lCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX DKOCHCTEM.

JleMoOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuubpl U CXEMBI: «CTpykTypa  OHOLIEHO3a»,  «IJKOCHCTEMa

IIMPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jeca», «DyHKIHOHAIbHbIE
Ipynnbl OPraHu3MOB B 3KocucTteMe», «KpyroBopoT BEIIECTB B 3KOCHCTEMER,
«Ilenu nutanus (macTOUIIHAS, ACTPUTHASN )Y, «DKOJIOTHYECKAs MUpaMUIa YUCEID»,
«IKonoruueckasl nupammuia OMOMacChDy, «IKOJOTUYECKAsT TUpaMUIa dHEPTUNY,



«O0pa3zoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBieHHE Jieca MOCie
noxkapay», «9KOCHUCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypoo3kocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yy4esia MTUIl U
3Bepei, repdapuu KylbTypPHBIX U JUKOPACTYILIUX PACTEHUI, aKBApUyM KaK MOJEIb
9KOCUCTEMBI.

IIpakTuueckas padora «/3yyenue u onucanue ypo0o3KOCUCTEMBD».

JlaGopaTopHass paGora «V3yueHue pa3HOOOpa3uss MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBINA OuoreouneHo3 (B 1yOpaBy, Oepe3HSK,
€IBHUK, HA CyXOJIOJIbHBIN WJIM MTOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

JKckypeusi «IKCKYpCUs B arpodKOCUCTeMy (Ha Moje WM B TEIIMYHOE
XO3SIUCTBO)».

LlIkonvHblii ypoK: BOCIIUTAaHUE OTBETCTBEHHOI'O M OEPEKHOTO OTHOILLEHUS K
OKPYKAIOIIEH CpeAe; OBJIAJCHUE DKOCHCTEMHOM INO3HABATEIILHOW MOJEIBIO U €€
MPUMEHEHUE B LEJSIX MPOrHO3a KOJIOTMYECKUX PHUCKOB JUISl 30POBbS JIHOJEH,
0e301acHOCTH KU3HH, KauyecTBa OKpYKaroIen Cpelpl,
(OopMHUPOBAHUE OCHOB SKOJIOTMYECKON IPaMOTHOCTH.

I'naBa 10. buocdepa — ruodajsbHass IKocHUCTEMA

buochepa — oOmermanerapHas o000j0Yka 3eMiIM, TAC CYIIECTBYET WIIU
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacraBnenuil o Ouocdepe B Tpynax 3. 3rocca.
VYuenune B. U. Bepnaackoro o 6umocdepe. O6mactu 6uocheps! u e€ cocran. JKupoe
BEIIeCTBO Ouochepsl U ero HyHKIIHIH.

3aKOHOMEPHOCTH cyliecTBOBaHUsl Ouochepsl. OcodeHHOCTH Ouochephl Kak
rio0anbHOM dKocucTeMBbl. J{uHaMuueckoe paBHOBecue B 6uocdepe. KpyroBoporst
BEIIECTB U OMOTr€0OXUMHYECKUE IUKIIbI (Yriepoaa, a30Ta). PUTMUYHOCTD SIBJICHUIM
B Ouocdepe.

3onanpHOCTh Omochepsl. Ilorstne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeCa, CMEIIAHHBIC U IIUPOKOJIMCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhs. Kimmar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIITH.

CtpykTypa U (YHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTCHITHAIA 1
onochepHbIX PYHKIIUI.

JlemoHcTpanumn

[Toprpersr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmumer u cxembl: «['eocdepsr 3emmm», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriaepoma B mpupoae», «KpyroBopor kuciopoma B MPUPOAE»,
«KpyroBopot Boabsl B mpupozae», «OCHOBHbIE OUOMBI cymny, «Kmumatnueckue



nosica 3eman», «Tynapay, «Taitray, «CMmemanubiid Jiecy, «IIInpoKOJIMCTBEHHBIN
aecy, «Crenby, «CaBaHHay, «IIycThiHY, « TponuyecKuii Jiecy.

O6opynoBaHue: repdbapuu paCTCHUN pa3HbIX OMOMOB, KOJUJIEKIIUU KUBOTHBIX.

LlxonvHblll ypox.: BOCIUTAHHWE OTBETCTBEHHOTO M OCPEKHOTO OTHOIICHHS K
OKPYKAIOIIEH CpEAE; OBIANECHUE DKOCHCTEMHOW NO3HABATEIILHOW MOJEIBIO U €€
NPUMEHEHHUE B IEISAX MPOrHO3a AKOJOTMYECKUX PHUCKOB JJIsi 370POBbs JIOACH,
0e30IMacHOCTH JKU3HH, KayecTBa OKpYy>Karoien Cpenbl;
dbopMUpOBaHUE OCHOB IKOJIOTUYECKON IPAaMOTHOCTH.

I'naBa 11. YesioBeKk M OKpYy:xaA0OLIAS Cpeaa

DKOJOrMYecKkue KpU3MChl W UX NpUuYuHBL. Bo3jaelicTBue uyesnoBeka Ha
ouochepy. 3arpszHeHue BoO3AymHOW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHune kiumMara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTEIbHBIM U KUBOTHBIM mMup. OxpaHa
pPacTUTENBHOIO M >KUBOTHOrO MHpa. OCHOBHBIC MPHUHIMIBI OXpPaHbl MPUPOIBL.
Kpacubie kuHuru. OcobOo oxpansembie mnpupognsie Tepputopun (OOIIT).
Borannueckue caipl ¥ 300JI0TMYECKUE TAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA U MPUPOIBL.
PanmonaneHOE  IPUPOJONONB30BAHHME U COXpaHEHUE  OMOJIOTMYECKOro
pazHooOpazust 3emsd. OOImIKME 3aKOHOMEPHOCTH TJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSTHBIE TOCIEACTBUS.

Pa3BuTne METOJOB MOHUTOPMHTA PAa3BUTHUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIE008aHUS nepexo0a K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOCOOHOU dHepeemuke. buonoesuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusaiowue O0OCmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX U008 U dkocucmem. (OcCHOBbI
sKOpeabuiumayuy dKocucmem U Ccnocoo6o8 6OopvobLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHvIX IKOCUCTEM.

JleMoHCcTpanuu

Tabmuet  u cxeMbl:  «3arpsiHeHue  atMocdepsd»,  «3arps3HeHue
runpochepsl», «3arpszHeHue mouBb», «llapHukoBbiii  addexT», «Ocobo
OXpaHseMbIE PUPOIHBIE TEPPUTOPUI», «MOIenn yIpaBIsIeMOTro MUPay.

ObopynoBanue: (ortorpadpuu oxpaHsieMbIX pacTeHUH U KUBOTHBIX KpacHoil
kHuru Poccuiickon @enepanuun, KpacHOM KHUTH perHoHA.

LlIkonbHblii ypoK: BOCIIMTAaHUE OTBETCTBEHHOI'O M OEPEKHOTO0 OTHOILLEHUS K
OKPYKAIOIIEH CpeAE; OBIANECHUE DKOCHCTEMHOW MO3HABATEIILHOW MOJEIBIO U €€
OpPUMEHEHUE B IEJIAX MPOrHO3a 3KOJOTMYECKHX PHUCKOB JJIA 370POBbS JIIOACH,

0e30macHOCTH KU3HU, KauecTBa OKpYXarouien cpenbl;
(dbopMUpOBaHUE OCHOB HKOJIOTMYECKON IPaMOTHOCTH.



I'nasa 12. IloBTOopenne

IHINIAHUPYEMBIE PE3YJbTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaer TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
OOyJarOMMMUCS TPOTrpaMM  CPEIHEro o00mero o0pa3oBaHWs: JHYHOCTHBIE,
METaINpeIMETHbBIE U PEIMETHBIE.

B cTpyKType TUYHOCTHBIX pe3ybTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICTICHBI CJEIYIOIINE COCTABISIONINE: OCO3HAHUE OOYJArOIIMMUCS POCCUHCKOM
IPAXKIAHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPENEJICHUI0, Haauyue Momusayuu K  OOy4eHHIO  OHOJIOTHH,
yeneHanpasieHHoe paszeumue BHYTPEHHUX YOEKIECHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEW M MCTOPUYECKUX TPAAULUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATLCS B CBOEH
JEATENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, IPHUCYLIUMHU CHCTEME
OMONOrMYecKoro  oOpa3OBaHUsl, Haauyue  NpasoCoO3HAHUs  SKOJOTHYECKOM
KYJITYPBL, CHOCOOHOCMU CMA8UMb LENU U CTPOUTD KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OHMOJIOTHMH JAOCTUTAKOTCS
B €IUHCTBE Yy4eOHOW M BOCIUTATEIBbHON JESITEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEJIEHUS W CHOCOOCTBYIOT IMpOLIECCaM CaMOIO3HAHMS, CAMOBOCIHMTAHUSA U
CaMOpPA3BUTHS, pAa3BUTHS BHYTPEHHEW IMO3ULMU JIMYHOCTH, MaTPUOTHU3MA H
YBO)XEHUS K 3aKOHY M IPaBOMNOPSIKY, YEJIOBEKY TPYyJa U CTaplIeMy MOKOJIECHHUIO,
B3aHUMHOI0 YBaXEHHUS, OEpPEKHOI0 OTHOLIEHHA K KYJIbTYPHOMY HACJEIHIO H
TpaAuUUsAM MHOTOHAlMOHaNbHOTrO Hapoaa Poccuiickoit depeparuu, TpUupoae H
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI YydyeOHoro mnpeamera «buonorus»
JOJDKHBI OTPa)KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEILHOCTUA B IMPOLIECCE peaiM3allid OCHOBHBIX HaIpaBIICHU
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSA:



c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 00IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEU, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIbHBIX 3aj/1ay, BHITIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEEsATh COOCTBEHHYIO TMO3HUIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U O0BACHSTH €€

YMEHHE Y4YUTHIBAaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOCKIICHUSIMH, KyJbTYPHBIMHA IIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATENbHBIX M HCCIEAOBATEIbCKUX 337a4, YBaXKUTEJIBHOTO
OTHOIIEHUS K MHEHHIO OIIMOHEHTOB IMpPH OOCYXKIEHUU CIOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) IATPHOTHYECKOr 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA, YBAKEHHUSI K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponuuoi, ropmoctw 3a cBoM Kpail, cBow PoanHy, CBOM A3BIK U KYJBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSTHHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWOJOTMM, TMOHUMAHUS 3HAUYECHHUs] OWUOJOTMM B TMO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’kKeHHI0 W 3ammre OTtedecTsa,
OTBETCTBEHHOCTbH 3a €T0 Cyas0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIAa/Ia B MOCTPOCHUE YCTOMYUBOIO OYAYILETo;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEIISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHUS IEHHOCTEH CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauuusMHu Hapo10B Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA



ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMAaHUE YMOIMOHATBHOTO BO3/ICUCTBUS )KUBOU MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CAMOBBIPDOKEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH Ka4eCTBA TBOPUECKON JTUYHOCTH;

S5) ¢u3uyeckoro BocuuTaHHMs, (POPMHUPOBAHUA KYJABTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MOHMMaHUE M peau3alus 30pOBOro M 0Oe30macHoro obpasza >KHU3HU
(3mopoBoe  mHTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBUI W HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryiaspHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH TPaBWJI HHJMBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHBIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTEPCTBA, TPY10II00uE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATH TaKYIO JIEATCILHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyamymielt mpodeccun ©  peaTru30BHIBATH
COOCTBEHHBIE )KU3HCHHBIC TIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOPa30BaHUIO Ha
POTSKEHUU BCEH KU3HU;

7) 3K0JIOrM4€eCKOro BOCIMUTAHUSA:

DKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHWE K TPHPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTUYECKOM KyJIbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM HX BO3MOXHBIX TOCIEIACTBUNA IS
OKPYKalOIIEH CPEbI;

OCO3HAHME TJI00AIBHOI0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTedl X
peueHus;

CIIOCOOHOCTh MCIOJIb30BaTh NPHOOpETaeMble MPU HM3YYEHHH OUOJIOTUU
3HaHWST W YMEHUS TpU PEIIeHUH TPoOJieM, CBSI3aHHBIX C PAIMOHAIHHBIM
IPUPOJONOJIb30BaHUEM  (COOIOJIEHUE  TpaBUJl  MOBEACHUS B  MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHE pPaBHOBECHS B DJKOCHUCTEMaX, OXpaHYy BHJIOB,
IKOCHCTEM, OHoCchephl);



aKTUBHOE HEMpUSTHE JEHUCTBUN, NPUHOCALIUX Bped  OKpYyKarolen
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MTOCJICZICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIMYME Pa3BUTOTO IKOJOTUUECKOT'O MBIIUICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTThITa e TENTHbHOCTH IKOJIOTHICCKOM HaIPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
MPAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTHYECKOU JEATEIBHOCTH IKOJIOTMIECKOM
HAIPaBJICHHOCTH;

8) eHHOCTH HAYYHOI O MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYyJIbTYphl KaK CpeACTBa
B3aMMO/ICHCTBUS MEXKY JIFOJBMH U TIO3HAHUS MUPA,

MOHUMAaHUE CHenuPUKU OHOJOTUM KaK HayKH, OCO3HaHUs €€ poiu B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeICTaBICHUS 00 OKpPY)KAIoIeM MHpPE KaK O CIUHCTBE MPHUPOIBI, YEIOBEKA M
oOIIECTBA, B IMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodieM
COXpPaHCHUS TIPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
oOecriedeHusT HOBOT'O YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHME TEPCIICKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX  peliaTh  PEeCypcHble  MPOOJEMBbI  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA MMyTEH BBIXOJA U3 TJIOOATBLHBIX YKOJOTHYECKUX MPOOJIeM H
obOecrieyeHusT  mepexoja K  YCTOWYHMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJIYYEHWHW OWOJOTMYECKUX 3HAHUM B MEJIX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBLHOM IPpaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
MpU U3Y4ECHUU OMOJIOTHH;

MOHUMAaHUE CYIIIHOCTU METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONB30BaTh TIOJydaeMble 3HAHHUS I aHaIW3a |
OOBSCHEHUS SBIICHUW OKPY)KAIOIIETO MHUPA W MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
UMEIOIINUXCS JaHHBIX C IENTBIO TIOYyYEHHUS IOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOATENLHO HCIONIb30BaTh OMOIOTHYECKUE 3HAHUS IS
penIeHus mMpooJieM B PeaTbHBIX JKU3HEHHBIX CUTYAITUX;

OCO3HAHHME IIEHHOCTH HAYYHOW MACATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATeIbHOCTh WHANBUTYa IbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO u
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHUSA y4yeOHoro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAUYUMbIe I (OPMUPOBAHUS MHPOBO33PEHUS OOYJArOIIHXCSI
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHS,
UCCIICZIOBaHME,  HAONIOJIEHHWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
YHUBEpPCAJbHbIE Yy4eOHbIE JIeUCTBUSL (MO3HABaTElbHbIE, KOMMYHUKATHUBHEIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue G yHKIIMOHAIbHOU
IPaMOTHOCTH ¥ COITMAIBHOW KOMIETCHIIMM  OOYYaronuxcsi; CIIOCOOHOCTH
oOy4arommxcs UCIOJIb30BAaTh OCBOCHHBIEC MEXIUCITUTUIMHAPHEIE,

MHPOBO33PEHUYECKHE 3HAHUSI U  YHUBEpPCAJIbHbIE Y4eOHBbIE JCHCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

B pesymprare wm3ydeHHss OWOJOTMM HAa YPOBHE CpEAHEro  oOIIero
oOpazoBaHusi y oOydaromierocss OyayT cpopMHUpOBaHbI  [MO3HABATEIbHBIC
YHUBEpCaJIbHbIC YUeOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
JIEUCTBUS, PEryJsTUBHBIE YHUBEpCaJbHbIC Y4YeOHBIC JCHCTBUS, COBMECTHAas
TeSATEIbHOCTb.

MeranpenMeTHble pe3yabTaThl OCBOEHHUS MPOTPaMMBI CPEIHEr0 OOIIero
00pa3zoBaHus JOJDKHBI OTPaKaTh:

OBJaageHue YHUBEpPCAIbHBIMU yueOHbIMU NMO3HABATEIbHBIMHU
AefCTBUSIMU:

1) 6a3oBBI€ JOrHUecKHe AeCTBHUA:

CaMOCTOSITEILHO  (pOopMyJIMpOBaTH M aKTyallM3WPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MHBIILICHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, KiaccuduKkammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACISTh UX XapaKTEpHbIE MPU3HAKHU, YCTaHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMM);

ONpEACNISITh 1€ JEATCILHOCTH, 3ajaBasi IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUSI, COOTHOCUTH PE3YJIbTAThl IEATEIIbHOCTH C TOCTABJICHHBIMHU LIEJISIMU;

HCII0/Ib30BaTh OMOJIOTMYECKUE ITOHATHS ISl O0OBICHEHUS (DAKTOB U SBICHUN
YKUBOM IIPUPOJIBL,



CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pPacCMaTpPUBAEMBbIX
ABJICHUAX, (POPMYIIMPOBATH BHIBOJBI U 3aKIHOUYEHUS;

MIPUMEHSTh CXEMHO-MO/IENIbHbBIE cpencTBa TUISt IpEACTaBICHUS
CYILIECTBEHHBIX CBA3€H W OTHOIIEHUI B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a
TaK)K€  MPOTUBOPEUMII  pa3HOr0  poAd,  BBISIBICHHBIX B Pa3JIUYHBIX
UH(OPMAIIMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUJIAaH PEIICHUs] MPOOJEeMbl C YU4ETOM aHaU3a MMEIOLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUI JAESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH PabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATENbCKUE eHCTBUSA:

BJIa/IETh HABBIKAMU Y4EOHO-MCCIIEI0BATEILCKOM U TPOEKTHOM ESTEIbHOCTH,
HaBbIKAMM  pa3pelieHusi MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJ/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIE BUABl JIESATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETalMH, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUN Y4E€OHBIX U COLIMAIIbHBIX MPOCKTOB;

(dbopMUpOBaATh HAYYHBIN TUI MBIIIJICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METOJIAMU;

CTaBUTh W (PopMynHpoBaTh COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOM
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh [IPUYMHHO-CJIEJICTBEHHBIE CBSI3W W aKTyaJM3UpPOBATh 3a/ady,
BBIIBUTATh TUIOTE3y €€ pEIIeHMs, HAXOIWTb apryMEHThl JUIsl J1OKa3aTeabCTBa
CBOMX YTBEPXKJICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJ€ pELICHHA 3aJaud  pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh IEJICHAIIPABICHHBIM TOUCK IEpeHoca CPEJCTB M CHOCOOOB
NeNUCTBUS B MPOPECCUOHATILHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TMO3HABATEIIbHYIO M TMPAKTHYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;



BBIIBUTaTh HOBbIE WJIEH, MpEAJIaraTb OPUTHHAJIbHBIE MOAXOJbl U pEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ undopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHbBIX UCTOUHHMKAX MHPOpMALMH (TEKCTe y4eOHOro
nocoOusi, HAYYHO-IOMYJISIPHOM  JUTepaType, OHOIOTMYECKUX CIOBApiAX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh
UH(GOPMAIUIO Pa3IMYHbIX BUAOB U (JOPM IPEACTABICHUS, KPUTUYECKU OLICHUBATh
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMynupoBaTh 3aPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otbope Ouosornueckorl uHGOpMaIUU, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBAThH KYJbTYPY AKTUBHOI'O MCIIOJIb30BaHUS PA3IUUYHbIX
MTOMCKOBBIX CHUCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMaIbHYI0  (OpMYy  IpEACTaBICHUS
Oononornyeckol nHPopMauu (CXeMbl, TpaQuKU, TUarpaMMbl, TAOIHIIbI, PUCYHKH
H Ipyroe);

UCIOJb30BaTh HAay4YHBIM $3bIK B KauyecTBE CpeJICTBAa IpU pabore cC
OMoNoruyecKkol HHPOpMaluuen: MNPUMEHATh XUMHUYECKUE, (U3MUYECKUe W
MaTeMaTUYeCKUe 3HAKW U CHUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJMYECKHE  CpEACTBA
HarJsAHOCTH;

BJaJleTh ~ HABbIKAMHU  PACMO3HABaHUS W 3allUThl  MH(OpMaluu,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OsgJ1aieHUe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU /1€ICTBUAMM:

1) oOmenue:

OCYILECTBIISITh KOMMYHUKALIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMAJOre WM AMCKYCCHUHU MO CYIIECTBY 00CYXaaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTENIBHO BBIIIOJIHEHUS IpeaaraeéMoiu
3aJa4M, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYaCTHHKOB
JMasiora Wi AUCKYCCUR);

pacrio3HaBaTh HEBEpOaNbHBIE CpPEACTBA OOINEHHWS, IOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlui,
YMETb CMSATYaTh KOH(QIUKTHI U BECTH N1EPETOBOPHL;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOaMHU OOIIEHUS W B3aHMMOJCHCTBHS, MOHUMAThH
HaMepeHus IPYrux JIoJeH, NposBIATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe pOopMyIHpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C HMCHOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHAas eI TeJIbHOCTh:

MMOHUMATh U MUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWUBUIYAIbHOU
paboThI MPHU pelICHUH OMOJIOTHYECKOMN MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI MPU PEIICHUHN Y4eOHOM! 3a/1auu;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
UHTEPECOB U BO3MOKHOCTEM Ka)KJI0T0O WieHa KOJJIEKTHUBA;

MPUHUMATh 1EIM  COBMECTHOM  NESITEIbHOCTH, OpPraHU3O0BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa W KaXJIOr0 y4aCTHMKA KOMaH/Ibl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HAEU C MO3ULUMUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUNUMOCTH;

OCYHIECTBJIAATh MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PANIHMYHBIX
CUTYaIHsIX, TPOSBIISATH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OgBJjiaieHne YHUBEPCAJIbHBIMH PeryJsiTUBHbIMY JI€HCTBUSIMHU:

1) camoopranusanms:

UCIIOIb30BaTh OWMOJOTUYECKUE 3HAHUS [JI1 BBISBICHUS MPOOJIEM U UX
pEIIeHHs] B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOUX JICUCTBUSAX M MOCTYIKAaX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/la4u B 00pa30BaTEILHOM
NEATEbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJTIbHO COCTaBJIATh IUTAH PEIICHUS TPOOJeMbl ¢  Y4ETOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W MPEATIOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacmmpsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MIPEATNOY TCHHI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHNE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKON HJPYAUIIMHU B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJQJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX IIPOLECCOB, HX pe3yJbTaTOB W
OCHOBAHMI, HCIOJIb30BATh MPUEMBI PEQIIEKCUH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILECHU;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO HX
CHIKEHMIO;

MPUHUMAaTh MOTUBBl W apPryMEHThl JAPYTUX TMpPU aHAJIU3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE CeDsl U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHAMAaTb MOTHMBBI W apryMEHThl JAPYIMX IPH aHAINU3E PE3YIbTAaTOB
NEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX Ha OLUIUOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULUU APYTrOro YeJIOBEKa.
IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yJbTAaThl OCBOCHHUSA COJACpPXKAHUA Y4eOHOTO TMperMeTa
«buonorusiy Ha yriIyOJIEHHOM YypOBHE OPHUEHTHPOBAaHbI Ha OOECIICUYCHHE
npopuiabHOro  oOydyeHus  oOywarommxcs  Ouojmornr. OHHM  BKIJIOYAIOT:
cnerupuyeckue it OMOJIOTUY HAYYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUI 110
OCBOCHUI0, UHTEPIIPETAUA U MPeoOpa3oBaHUIO 3HAHUM, BUJBI JAESTEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUHM M MX MPUMEHEHUIO B PA3IMYHBIX YU4E€OHBIX, a TAKXKE B
pEAbHBIX KU3HEHHBIX CUTyanusix. [IpeamMeTHbie pe3ynbTaThl MPEACTaBJICHBI 110
rojiaM U3y4eHHUs.

[IpenmeTHbBIe pe3yNbTaThl OCBOSHUS ydeOHoro mpeamera «buomorus» B 10
Kacce TOJKHBI OTPAXKaTh:

chOPMUPOBAHHOCTh 3HAHUW O MECT€ W POIH OWOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHWUU €CTECTBCHHO-HAYYHOW KapTUHBI MHpPA, B
NMO3HAHUU  3aKOHOB MPUPOJBI M  PEIIEHUH MpoOdJieM  paliOHAIBHOTO
MIPUPOIOIIOIB30BAHUS, O BKJIAJE POCCHIUCKUX M 3apyOeKHBIX YUEHBIX B PA3BHUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEMOM OHMOJIOTMUECKMX 3HaHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraomue OUOJOrMYeCKUe TEPMHUHBI U TOHATUS (KU3HB, KIIETKa,
OpranusM, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAIMs, CaMOBOCIPOU3BEIACHHUE,
HACJICJICTBEHHOCTb, M3MEHYUBOCTb, POCT M pPa3BUTHE), OUOJOTMYECKHUE TEOPUU
(xnerounas teopust T. lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacieacTBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o 1eHTpax
MHOTOOOpa3usi W MPOUCXOXKICHHUS  KYJAbTYPHBIX  PAacTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJICHHS, PACIICTUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOro HaciegoBanuss [.  MeHngens, TOMOJOTMYECKHX PAIOB B



HacJIEACTBEHHOM N3MEHUYNBOCTH H. . Bagsumnoga), MIPUHIIHATIBI
(KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHMS, HCIIOJIb3yeMbIX B
OMOJIOTMYECKUX HCCIEJOBAaHUAX JKUBBIX OOBEKTOB (OMHMCAHME, HW3MEPEHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);

YMEHHE BBIIETSATH CYIIECTBEHHBIC MPU3HAKKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCJE
OaxTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSCHHUS OPTaHOB U CHCTEM
OpraHoB pacTEHHWIl, >XUBOTHBIX, YEJOBEKa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIONINX B OpraHW3MaxX PAaCTCHHH, )KMBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
MPOIIECCOB: 0OMEHa BellecTB (MeTaboIM3M), MPEBPALICHUS YHEPIUH, OpOXKEHUS,
aBTOTPO(HOrO U reTepoTpOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO33a, M€W03a, raMeToreHesa, 3MOpuoreHesa, MoCTAIMOPHUOHAILHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJdbHOTO  pa3BUTHUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS I€HOB, T€TEPO3UCaA, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBSI3M MEXJY OpPraHOMIAMH KIETKH U HX
GYHKIIUSAMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXKIY
OpraHaMM M CHCTEMaMU OpPraHOB Yy pPAaCTeHH, >KMBOTHBIX M 4YEJIOBEKa M MX
GYHKIIAAME, MEXIY CHUCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKTY dTallaMH
0oOMEHa BEIIECTB, ATAllaMH KJIETOUHOTO IUKJIA M KU3HEHHBIX ITUKIJIOB OPraHU3MOB,
ATanaMy AMOPUOHAIBHOIO Pa3BUTHS, T'€HOTUIOM MU (DEHOTUIIOM, (PEHOTHUIIOM U
dbakTopamMu cpesbl OOMTaHUS;

YMEHHE BBISIBJISTh OTJIMUYUTEIHHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UYHCIIC
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOUIME apryMEHTBI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY JUISl OKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHUE pelIaTh OMOJOTHYECKUE 3aa4UH, BBISIBISATh MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX]Y UCCIIEIyEMbIMU OMOJIOTMYECKUMHU MPOIIECCAaMU U SIBJICHUSIMU, JIEIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHME BBIMOIHATH JIA0OpAaTOPHbIE U MpaKTUYECKUE pPaOOTHI, COOMIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYIOBAHUEM;

YMCHHE BBIABUTATh THUIIOTE3bI, IMPOBEPATh WX OSKCIECPUMEHTATHLHBIMU
cpenctBamu, (OpMyIHpys LETb MCCIEAOBAHUS, aHAJU3UPOBATH IOJTyYCHHBIC
pe3yJbTaThl U I€TaTh BHIBOJIBI;

YMEHHE YYacTBOBAaTh B Y4e€OHO-HCCIIEA0BATEILCKON padoTe 1Mo OHMOJoruw,
AKOJIOTUM U MEIUIIMHE, TMPOBOAMMON Ha 0a3ze MIKOJIHHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  TOJNIYYCHHBIE  Pe3yJbTaThl Ha  YUCHHYECKHUX
KOH(EpEeHITUSX;



YMEHUE OLEHUBAaTh ATUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEHOBAaHUN B
objmact  OuoNorMM W MEAMIMHBI  (KJIOHMpPOBaHUE,  HUCKYCCTBEHHOE
OIUTOJIOTBOPEHHE, HAINPABJIEHHOE HM3MEHEHHE T'€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccuoHaIbHOM
JESITENTbHOCTH B 00J1aCTH OMOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIyOJIsaTh MO3HABATEIbHBIN
MHTEpEC, HAINIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
IPOJODKCHUE  OWOJIOTHYECKOTO 00pa3oBaHUSI B OPraHU3alUsIX CPEIHETro
po(ecCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.

[IpenmeTHBIe pe3ysbTaThl OCBOSHUS ydeOHOro mpenmera «buonorus» B 11
Kacce NOJKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUA O MECT€ W POJU OUOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHWM COBPEMEHHOW ECTECTBEHHO-HAYYHOMN
KApTUHBl MHpA, B MO3HAHUHM 3aKOHOB NPHUPOJbI M PEHIEHUH SKOJIOTHYECKUX
Mpo0JeM 4YeJlOBEYEeCTBA, a TAaKKE€ B PEHIEHHMH BOINPOCOB PALMOHAIBHOIO
MPUPOJIONIOIB30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHHUS K MPUPOJE,
OOIIECTBY, YENOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHE BJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHHWM, KOTOpas BKJIIOYACT
ONpeAeNIeHUs] W TOHUMAHHUE CYIIHOCTH OCHOBONOJAralIIuX OMOJOTHYECKUX
TEPMUHOB M TOHATUM (BHI, IKOCHCTeMa, Ouocdepa), OMOJOTUUECKHE TEOPHUH
(aBomorinonHast Teopust Y. JlapBuHa, CUHTETHYECKAs TEOPUS 3BOJIOLMH), YUEHUS
(A. H. CeBeprioBa — 0 myTsx W HarpablieHusix sBosoruu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus Jx. Xapau m B. BaitnOepra,
3apoabiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MupamMuabl 3HEpruu), rumore3bl (runore3a «Mmupa PHK» V.
I'unbepra);

YMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAaMH  HAy4YHOIO  TIO3HAHUS,
HCITOJIb3YEMBbIMH B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 00OBEKTOB M DKOCHCTEM
(onmucaHue, U3MepeHue, HabJoJIeHue, IKCIEPUMEHT), CIoco0aMM BBISBICHUS U
OILICHKH aHTPOITOI'€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIC TIPU3HAKU: BUJIOB, OMOTEOIEHO30B,
HKOCUCTEM M Ouocdepsl, CTAOMIM3UPYIOLIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT' O ot0opa, aJJIONATPUYECKOTO u CUMITATPUUECKOTO
BUI000Pa30BaHUs, BIUSHUS JBIDKYIIIMX CHJI DBOJIIOIIMU HA TEHO(OH/ MO YIS,
IpUCIIOCOOJIEHHOCTH OPraHU3MOB K cpefie OOMTaHMsI, YepEAOBAHMS HaIlPaBICHUM
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHME YCTAHABJIMBATh B3aUMOCBSI3M MEXKAY MPOIECCAMH 3BOJIOINUH,
IBWKYIIMMH CUJIAMHU aHTPOIOreHe3a, KOMIIOHEHTAMM Pa3IMYHbIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSAMH K HUM OPTaHU3MOB;

YMEHHUE  BBIBIATh  OTJIMYUTENIbHbIE  NPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHUJOB K Cpelle OOMTaHMs, a0MOTUYECKHX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBA3€M OpraHu3MoOB B  COOOILECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE apryMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJISi I0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPTraHU3MOB U Cpelibl OOWTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOrooOpasus BHAOB H
HKOCHCTEM KAaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPOJIbI U YEIOBEUECTBA,;

YMEHHE peliaTh OMOIOrM4ecKUe 3a/1a4u, BbISBISATh MPUUYUHHO-CJIEICTBEHHbIE
CBSI3U MEXY UCCIEAyeMbIMH OUOIIOTUYECKUMU TIPOIIECCAMU U SBJICHUSIMHU, JI€aTh
BBIBOJIbI ¥ IIPOTHO3bI HA OCHOBAHHUM TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHBbIE M MPAaKTHUECKHE pPabOThI, COOIOIAThH
IpaBuJIa Mpu padoTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpPYs 1Eldb WCCIEAOBAHUA, AHAJIM3UPOBATH TOTYYCHHBIC
pe3yJbTaThl U 1€TaTh BHIBOJDI;

YMEHHE Y4acTBOBAaTh B YUE€OHO-HCCIEI0BATEIbCKON paboTe 1o Ouojoruw,
HKOJIOTUM U MEIUIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABISATh  IOJIyUCHHbIE  Pe3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
U 4YeJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSIX M CIOCO0aX MPeIOTBPALLECHUS
rJI00ATLHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BHIOOp Oyaymield mnpodeccHoHaTbHON
JESITENHbHOCTU B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOAOIIOIb30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUU, CEIIbCKOTO XO3SIICTBA, MHUIIEBOM
POMBIIIEHHOCTH, YIAyOJsATh IO3HABaTEIbHBIM WHTEpEC, HAIpPABJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud H  TPOJOIDKEHHE
Ouonornueckoro o0pa3oBaHUsl B OPTaHU3ALUAX CPEIHEr0 MPOQPECCHOHAIBHOTO U
BBICLLIETO 00Pa30BaHUS.



KTII 10 kaace

Homep
Hegenm
1

HasBaHue Tembl Konnuecteo Homep 3aHatusa [on. pesaTenbHOCTbL BO BPEMS 3aHATUS
yacoB ypoka
>KuBble cuctembl u 1 >KuBble cuctembl U X CBOMCTBA. YPOBHEBas
X U3y4yeHne 2 OpraHM3aums X1BbIX CUCTEM.
2 MeToponornsa bruonorn4yeckoro nccregoBaHus. MNP (oemoHcTpauns BUOAEOpPOSIMKOB)
Vcnonb3oBaHne pasnuyHbIX METOA0B NpY N3YyYeHUN
JXMBbIX CUCTEM.
Xumnyeckas 3 XUMUYECKNN cocTaB KNeTKN. Ponb MUHepanbHbIX
opraHusaumsi 14 BELLECTB B XXN3HEAEATENbHOCTU KINEeTKN.
KNeTKM
4 Ponb Boagpl B KNETKe.
137  KuBble cUCTEMbI U NX N3YYEHME. ne
Vcnonb3oBaHWe pasrnMyHbIX METOAOB NpW U3y4YeHnmn
XMBbIX CUCTEM.
5 OpraHunyeckme BelLecTBa KINeTkn — yrnesodbl.
6 Buonorunyeckue yHkunmM yrnesonos. MNP
OOGHapyXeHue yrneBogoB C MOMOLLBbI KA4E€CTBEHHBIX
peakuun.
7 OpraHu4yeckne BeLLecTBa KNeTku — NMnuasbl.
8 OpraHu4yeckune BeLLecTBa KeTkn — 6enku.
138  Yrnesoabl 1 nunuapl.
9 CTtpoeHune 6enkoBbIX MOMNEKYI.
10 Pa3Hoobpasune 6enkos. ne
O6HapyxeHue 6enkoB C NOMOLLbIO KA4eCTBEHHbIX
peakuun.
11 DepMeHTbI.
12 HykneuHoBble kncnotel. CTpoeHne OHK.
139 Benkn. NP

M3y4yeHne kaTanntnyeckon akTMBHOCTU OepMEHTOB
(Ha npumepe amunasbl N Katanasbl).

M3y4eHne pepMeHTaTUBHOIO pacLuenneHna
nepokcmaa BoAopoaa B pacTUTENbHBIX N KMBOTHbIX
KrneTKax.



13 OyHkunn OHK. CoBpeMeHHble MeToabl N3y4YeHust
HYKIMENHOBbIX KUCHOT.
14 CtpoeHune n pyHkumm PHK n ATO.
15 MeToapl CTPYKTYpHOW Bruonoruu. rne
VccnenoBaHmne HYKNENHOBBIX KUCMOT, BblAeNeHHbIX
N3 KNETOK pasfiInyHbIX OPraHn3moB.
16 KoHTponb 3HaHun Ne1 KP
Tembl "XKusble cuctemsbl”, "Xummyeckasa opraHnsauus
KneTkun".
140 HyknenHoBbIe KNCTOTbI.
Buonorus knetkm 17 McTopusa oTKpbITUS 1 n3ydeHuns Knetku. KnetovHas
1 Teopus.
CTtpoeHue un 18 Tunbl kneTok. MNMpokapuoTnyeckas kneTka.
YHKLNN KNETKU 15
19 KnsHegeaTensHOCTb MPOKapuoT.
20 CTpoeHune aykapnoTU4eCKON KIeTKu.
141 BeegeHue B Mukpockonuio. MNpokapnoTol. MNP
O3HakoMneHne ¢ METOOANKOM U/UN NPUrOTOBNEHNE
MUKpOMNpenapaToB rpam-nofioXUTENbHbIX 1 Fpam-
oTpuuaTternbHbIX 6akTepui.
21 [MoBEPXHOCTHLIN annapaT KIeTKW.
22 TpaHcnopT BELLECTB KMEeTKN.
23 Lintonnasma n eé opraHongpi.
24 OaHomeMbpaHHble opraHouabl.
142  DykapuoTu4eckas Knetka. rne
M3ydeHne CBONCTB KIETOYHON MEMOpaHbI.
M3ydyeHne OBMxXeHMs LMTonnasmel B pacTUTENbHBLIX
KrneTKax.
WccneposaHve nnasmonusa v gennasmonusa B
pacTUTENbHbIX KNeTKax.
25 [MonyaBTOHOMHbIE OpraHoupbl KIeTKu.
26 LinTockener.
27 HemembGpaHHble opraHouabl KNeTKu.
28 CTtpoeHune n pyHKummu agpa.
143 OpraHennbl KNeTku.
29 "eHeTu4eckMin annapar KreToK 3yKapuoT.



30 CpaBHuTenbHas xapakTepucTuka KneTok aykapmot. [P
M3ydeHne CTpOeHns KNEeToK pasnmnyHbIX OPraHn3moB.

31 MeToabl kneTo4Hom duonormu. MNP
M3ydeHne mMeTogoB KIeToUYHOM Buonorum
(amddepeHumanbHoe LeHTPUGYrMpoBaHME).

32 KoHTponb 3HaHnin Ne2 KP
Tembl "Buonorus knetkn", "CtpoeHne n yHkuum
Knetkn"
144 "eHeTu4ecknin maTtepman B knetke. Metoabl
LMTONOTNMN.
9 OOMeH BeLLecTB U 33 OOMmeH BeLL,ecTB — MeTabonuam.
npespaLleHne
3HEpPrum B KrneTke 9

34 ABTOTPOHEIN TMN OOMEHa BELLECTB.
35 doTOCHHTES.
36 3HaueHne hoTocuHTE3A.
145  Metabonmam.
10 37 ABTOTPOMHBIN TN 0OMeHa BelecTB. XeMOCUHTES.
38 OHepreTnyecknin obMeH — ONCCUMUNALNS.
39 KneTo4yHoe gbixaHue.
40 BpoxeHue.
146 MeTtabonuam aBToTpOChOB. ne
CpaBHeHune npoveccoB oToCUHTE3a U
XemMocuHTesa.
CpaBHeHMe NpoLeccoB OpOXEHUSA U ObIXaHUS.
11 41 KoHTponb 3HaHuit Ne3 KP
Tema "OGMeH BeLLEeCTB M NpeBpaLleHne 3Heprum B
KkneTke"

YKW3HEHHbIN LINKIT 42 YKM3HEHHBIN LIMKIT KNETKN.
KIeTKn
43 MaTtpuyHbIn cuHTes [HK.
44 XpOMOCOMBI.
147  BDHepreTuyeckuii obMeH.
12 45 [leneHune kneTkn — MUTO3.
46 Brvonornyeckoe 3Ha4yeHne MnTosa.



47 Perynauna XXn3HeHHOoro uukna KrneTok.

HacnepcrtBeHHas 48 Peakuumn maTpuyHOro cuHTe3a.
MHdopmMauma un

peanusauus e€ B 10

KneTke

148 YKunsHenHbIn unkn knetkn. OQHK B knetke.
13 49 TpaHckpunuua PHK.

50 TpaHcnsums.

51 BrnocuHTes 6enka.

52 MexaHn3Mmbl 3kcnpeccumn reHoB. 'eHoM

9yKapuoTOB.
149 MuTos. ne
M3y4yeHne XxpoMOCOM Ha roToBbIX MUKpOrnpenaparax.
HabniogeHrne MnTo3a B KrneTkax KOHYMKa KopeLlka
nyka (Ha rotoBbIX MMKponpenapaTax).
14 53 MexaHn3Mbl aKkcnpeccum reHoB. [eHoM
NpOKap1OTOB.

54 OcHOBbI BUPYCOIOMMMU.

55 3HaveHune BNpYCOB.

56 MeTtogpbl MonekynspHon Guonoruu.

150  3kcnpeccus reHoB. CuHTes bernka. ne
Cos3gaHne mogenu Bupyca.
M3yyeHne MeTOAOB KNETOYHOW Gronormu
(xpomaTtorpadms, anektpodopes, MNLP).

15 57 KoHTponb 3HaHuit Ned KP
Tembl "XKnsHeHHbI uykn knetkn", "HacneacteeHHas
WH(popMaLMs 1 peanu3auus ee B KneTke".

PaamMHoxeHune n 58 DopMbl Pa3MHOXEHNST OPraHN3MOB.
passutune 14
OpraHn3moB
59 MonoBoe pa3MHOXeHME.
60 Meiios.
151 BuonHdopmatuka.
16 61 Buonoruyeckun cmbicn menosa.



62 MameToreHes. ObpasoBaHne 1 pa3BUTHE MOMOBbLIX
KINeTOK.
63 OnnopgoTtBopeHue 1 aMOpMOHanbLHoOe pasBuTme
KMBOTHbIX.
64 MHaveuayanbHoe pasBuTue opraHM3mMoB —
OHTOreHes.
152 Meiios.
17 65 DdopMMpoBaHME OpPraHoB U TKaHeW y 3apoabiLla.
66 BrnusaHue okpyxatowlen cpegbl Ha ambpuroreHes.
67 Pa3BuTuME XXUBOTHBIX.
68 PocCT XMBOTHBIX.
153 OnnogoTBOpEHNE U pa3BuUTME 3apoabllla Y ne
XKMBOTHbIX. M3ydyeHne cTpoeHnsi NOMNOBbIX KNETOK Ha roTOBbIX
MUKponpenaparax.
BbisiBrieHne NpM3HakoB CX0ACTBaA 3apOAbILLEN
MO3BOHOYHbIX XMBOTHbIX.
18 69 PasmHoXeHWe 1 pasBuTUE pacTEHUN.
70 OnnogoTBOpeHnEe y pacTeHui.
71 KoHTpornb 3HaHun Ne5 KP
Tema "Pa3mMHOXeHUe 1 pasBuTne opraHnamos"
3akoHOMepHOCTHU 72 OCHOBHbI€ NOHATUS U CUMBOJIbI FTEHETUKN. ne
HacneacTBEHHOCTU 14 [po3odmna kak 0GbEKT reHETUYECKNX
nccnegoBaHui.
154 PasmHOXeHne 1 pasBuTre y pacTEHWIA. rne
CTpoeHre opraHoB pa3MHOXEHWS BbICLUMX PACTEHWIA.
19 73 3aKOHOMEPHOCTW HacneqoBaHNS MPU3HAKOB. ne
MoHornbpugHoe ckpelmBaHmne. AHanmsnpyoLlee M3yueHne pesynbTaTtoB MOHOrMOPMAHOIo
CKpeLLmBaHue. CKpeLmBaHns y 4po3odunnbl.
74 OunrnbpuaHoe ckpelunBaHue. neP
M3ydyeHune pesynbTaToB AUIMOPUAHOrO CKpeLLMBaHus
y Apo3ounel.
75 MprMeHeHne maTeMaTU4EeCKUX pacHeToB Mpu
He3aBMCMMOM HacreoBaHWM NPU3HAKOB.
76 B3anmopenctBue annenbHbiX reHoB. HenonHoe

OOMUHMpPOBaAHKE.



20

21

22

23

155 PelueHne reHeTuyecknx 3agad, ypoBeHb NepBbIN.
77 ["feHOTUN KaK LienocTHas cmctemMa.
B3anmopgencTBme HeannenbHbIX FEeHOB.
78 PelleHne 3agayd Ha B3auMoaencTems
HeannenbHbIX FreHOB.
79 eHeTuKka nona.
80 HacnepoBaHue Npun3HaKkoB, CLUEMNMEHHbIX C MOOM.
156 PelueHne reHeTuyecknx 3agad, ypoBeHb BTOPOM.
81 MpuMeHeHne reHeanorn4eckoro metoaa npu
peLleHnn 3agau.
82 CuenneHHoe HacnegoBaHNE MPU3HAKOB.
XpoOMOCOMHasi TEOpUsi HAacNeaCTBEHHOCTH.
83 CuenneHHoe HacneaoBaHWe reHoB.
84 KomOWHMpOBaHHbIe reHeTU4eckMe 3agayn.
157 PelueHne reHeTnyecknx sagad, ypoBeHb TPETUN.
85 AcnekTbl B1onorM4ecknx MexaHm3mMoB, CBSA3aHHbIX
C reHOMOM.
'eHeTuKa - Hayka O 87 McTopus cTaHOBMEHUS 1 pa3BUTUSA TEHETUKN Kak
HacneacTBEHHOCTU HayKu.
1 U3MEHYNBOCTU
OpraHmM3moB
3akoHoMepHOCTH 87 M3mMeH4YnBOCTb NpU3HaKoOB. Buabl N3MEHUYMBOCTMU.
M3MEHYMBOCTU
88 MoaundukaumoHHas N3MeH4YNBOCTb.
158 PelueHne reHeTuyecknx 3agad, ypoBeHb
YeTBEPTbLIN.
89 Hopma peakumn npusHaka. NP
VccnegoBaHue 3aKkOHOMEPHOCTEN
MOANUKALMOHHON N3MeHYMBOCTU. [ocTpoeHune
BapuMaLUNOHHOro psiaa U BapMaunoHHON KPUBOW.
90 FeHoTMNNYeckas N3MeH4YnBOCTb. KombnHaTneHas
M3MEHYMBOCTb.
91 MyTaumoHHasa N3MeHYMBOCTb. MNP
MyTtauun y opo3odunbl (Ha roToBbIX
MUKponpenaparax).
92 IMpMYnHBI BO3HUKHOBEHUSA MYyTaLMNA.



159 MN3MEeH4YNBOCTD.

24 93 3aKkOHOMEPHOCTN MyTaLMOHHOro npouecca.
AnureHeTuka.
eHeTuka 4 94 "eHeTuKa YyenoBeka.
yenoseka
95 HacnepgcTtBeHHble 3aboneBaHns YenoBeka. MNP

CocTaBneHune n aHann3 pogoCcrioOBHON.
96 MeToabl MeanLUVHCKON FreHETUKN.
160 OnureHeTuka. PeHOTUN Kak pesynbTaT MHOXECTBa

NpoLEeCcCcoB.
25 97 KoHTponb 3HaHu Ne6 KP
Tembl "3aKOHOMEPHOCTU HacreaCcTBEHHOCTI",
"'eHeTuKa - HayKa 0 HacnNeaCTBEHHOCTU U
N3MEHYMBOCTU OpraHnamos", "3akoHOMepHOCTH
nameH4ymsocTn", "lNeHeTMkKa yenoseka".
Cenekuusi 4 98 OCHOBHbI€ MOHATUS CEMNEKLINN.
OpraHn3moB
99 MeTonbl cenekunoHHom paboTbl.
100  T'vbpuamsaums.
161 Cenekuus. ne
M3ydyeHne copTOB KyNbTYpPHbIX PaCTEHWUA 1 NOPOS
JOMALLHUX XXWUBOTHbIX.
V3yyeHne MeToaoB Cenekumm pacTeHui.
lNpuBnBKa pacTeHuin.
26 101 CoxpaHeHue, n3y4eHme n Ucrnonb3oBaHne
reHeTU4YeCcKnx pecypcos.
BrnotexHonornsa un 102 BroTtexHonorms kak Hayka 1 oTpacrb
CUHTETUYEecKas 4 npon3BoaCTBa.
ouonorusa
103 OCHoOBHbI€ HamnpaBfeHMs CUHTETUYECKOMN
ouonoruu.
104  XpOMOCOMHas U reHHasi UHXeHepUS.
162 BruoTtexHonorum. ne

MonyyeHne MOMOYHOKUCTIbIX MPOAYKTOB.
M3ydyeHne o6bEKTOB BUOTEXHOMNOMMMN.

27 105 MeauumHckmue BUoTexHONOornu.




28

29

30

31

32

CtpoeHue n

oyHKLMN
OpraHn3moB

23

106

107
108
163

109
110
111
112
164

113
114
115
116
165

117
118
119
120
166

121
122
123
124
167
125
126

127

OpraHuam kak egmHoe uenoe.

TkaHu pacTeHui.
TKaHW XMBOTHbIX U YenoBeka.
>KunBow opraHunam.

OpraHbl. CucTeMbI OpraHoB.
Onopa Tena opraHn3mos.
CkeneT >1BOTHbIX.
[BWXeHne opraHM3moB.
OpraHbl XMBbIX OPraHM3moB.

PaboTa MbiLLLL.

MnTaHne opraHN3mMoB.

lNnTaHne XMBOTHbIX.

[bIxaHne opraHM3moB.

Onopa u gBmxeHne opraHM3MoB.

ObixaHWe XNUBOTHbIX.

TpaHcnopT BeLecTB Yy OpraHn3moB.
TpaHcnopT BeLLeCTB Y XMBOTHbIX.
BblgeneHve y opraHn3mos.
MuTaHne n gpixaHne opraHM3mMoB.

BblaeneHue y >xnBOTHbIX.

3awuTa y opraHm3mos.

MMmmyHHas cuctema.

MexaHn3M MMMYHHOro OoTBeTa.

BblaeneHue n TpaHcnopT BELECTB B OpraHu3me.
PasgpaxumocTb 1 perynsumnsa y opraHu3mos.
HepBHas cuctema u pecnektopHasa perynsaums y
YKMBOTHBbIX.

'ymopanbHas perynsaums u 3HOAOKPUHHas cuctema
XMBOTHbIX 1 YenoBeka.

ne
M3ydyeHune TkaHeln pacTeHun.
M3yyeHune TkaHew XUBOTHbIX.

npP
M3y4yeHne opraHoB LIBETKOBOTO pacTeHusl.

[eMoHCcTpaumsi NOYBEHHOro 1 BO3AYLLUHOMO NUTaHNSA
pacTeHun, pacLlenneHms kpaxmarna v 6enkos nog
aencrtenem hepmMeHTOB.

[leMoHCTpaums onbITOB N0 N3MEPEHMUIO KU3HEHHOWN
€MKOCTM NETKMX, MexaHn3ma AblXaTenbHblX
JBWXKEHUNA.



128

KoHTpornb 3HaHuin Ne7

KP
Tema "CTpoeHune n pyHKUMM opraHnamos"

168  3awwmTa un perynsaums opraHM3moB.
33 Buonorus kak 129 Buonorus kak komnnekcHas Hayka.
Hayka 2
130 Bronorus kak 4acTb COBpeEMEHHOro obLLEecTBa.
[MoeTOpEHME 131 KoHTponb 3HaHnin Ne8 KP
6 mMaTepuan Bcero roga
132 MoBTOpEHME.
169  3kcKkypcus Ha NPOM3BOACTBEHHOE MpeanpusiTne Okckypemns « OCHOBHble MeTOAb! U AOCTUXKEHNS
n/vmm cepmy. cenekunmn pacTeHNM N XXNBOTHBIX (Ha CENEKLNOHHYIO
CTaHUMIO, MNEMEHHYI0 hepMy, COPTOUCTIbITATENbHbIN
Yy4acToK, B TENNNYHOE XO3ANCTBO, B nabopartopuio
arpoyHuBepcuTeTa UMW HAYYHOrO LeHTpa)»
34 133 lMoeTopeHme.
134 lMoBTOpEHME.
135 MNoBTOpEHME.
136 MNoBTOpEHME.
170  3KcKkypcusi Ha NPON3BOACTBEHHOE MpeanpusTue Okckypeus « bBuotexHonorus —BaxkHenLas
n/vnn cdepmy. Npon3BOANTENbHAs cura COBPEMEHHOCTU (Ha
GroTexHonornyeckoe NPoM3BoACTBO)»
KTN 11 knacc
Home Hom
p HasBaHue Konny ep
Hene TeMbI €ecTBO ypOK Ha3BaHue 3aHATUA [on. nesTenbHOCTbL BO BpeMS 3aHATUA
m YacoB a
1 3apoxaeHune u 1 SBontoumMoHHaA Teopua Y. [lapsnHa
pa3suTtne
9BOJIIOLMOHHBIX 4
npeacTaB/eHuni
8 6Buonorum




Asnxywme cunbl asontoummn BnA0s no Y.
JapsuHy

3 EcTecTBEHHbIM U UCKYCCTBEHHbI 0TOOP
4 dopmnpoBaHMe CUHTETUUECKON Teopumn
aBo/toL MM
137 | 2BOAOUMOHHOE yYeHne
MuKpo3sontoy, 5 DTanbl 3BO/IIOLMOHHOrO npowecca:
MAa n eé 12 MMKPO3BO/IIOLMA N MaKPOIBONIOLLMA
pe3yibTaThl
6 MNonynauna —snemeHTapHaa eanHMLA ne
3BonoUMU - BbifiBNeHWe n3ameH4YnBOCTH y ocobeit ogHOro BUAa
7 CoBpemerHbte MeToabl OUEHKM
reHeTM4ecKoro pasHoobpasmsa u
CTPYKTYPbI NONYNALNIA
8 [encrene anemeHTapHbIX
3BOIOLMOHHbIX GaKTOPOB
138 | dBOMOUMOHHbIE haKTOpbI
9 3BONIOUMOHHOE 3HAYEHME MUTPALNIA
10 | ®opmbl ecTecTBEHHOrO OTOOPA U UX
MeXaHWU3MbI
11 | Monosoii oT6OpP M 3BONIOLMSA
COLMaNbHOro NoBeAeHUA
12 Bua, ero Kputepun m CTpyKTypa
139 | MuKpoasontouma
13 | XapaKrepucTmkm Bnaos ne
-CpaBHeHuWe BUMA0B No MOPdOIOrMYEeCKOMY KpUTEPUIO.
14 BuaoobpasoBaHue Kak pesysibTaT
MMWKPO3BONOLMN
15 Mpncnocob1eHHOCTb OPraHM3MOB KakK

pesybTaT MUKPO3BOIOL MK




16

A[anTaumm }KUBOTHbIX U PACTEHWIA.

np

- anCI'IOCO6ﬂeHMF| OpPraHN3moB N X OTHOCUTE/IbHAA Ll,e}'IeCOO6p33HOCTb

140 | ApanTauuu rpuboB 1 GaKTepuii.
Koasontouus.
MakKpo3asonioL, 17 MakKpoasontouna
MA n eé
pe3ynbTaTtbl
18 | CpaBHeHMe MUKpPO3IBOAOLMN U ne
MaKpOo3BOOLUN - U3yueHune apomopdo30B M nAMoaaanNTaUMii Y pacTEHUN U }KUBOTHbIX
19 MNaneoHTONOrNMYECKME METOAbLI U3YYEHUA
3Bo/ItoLMM
20 Buoreorpaduueckme metoapl U3ydeHUn
3BoO/IOLMM
141 | 2BOMOUMOHHbIN Npouecc
21 | 3mbpuonormnyeckme, mopdonormyeckume
M CPaBHUTE/IbHO-aHAaTOMUYECKUE
METOAbl U3yYEeHUA 3BOSTIOLUN
22 JBONOUMA OHTOreHe3a
23 O6Lme 3aKOHOMEPHOCTU 3BOJTIOLLUN
24 DBO/IIOUMOHHbIE TEHAEHUMMU
142 | dBoaOUMA KaK npoLecc
25 | KoHTponb 3HaHuMiA Nol KP

Tema "dBosoUMOHHAA Teopua Y. JapsuHa", "OBukyLuime cuibl
asontoumn Buaos no Y. JapsuHy", "®opmmpoBaHne CUHTETUYECKOM
Teopuu asontoumm”, "ITanbl 3BOAOLMOHHOIO NpoLiecca:
MWKPO3BONOLMA U MaKpo3Boatouua. Monynauma — sanemeHTapHas
eguHuua asoatoumn”, "InemeHTapHble pakTopbl asontoumn”,
"EcTecTBeHHbI 0TOOP — HanpaBAAKLWMIN daKTop aBoatOUMN",
"MpucnocobaeHHOCTb OPraHM3MOB KaK pesynbTaT MUKpPO3BoaoLmn",
"Bua, ero Kputepum u cTpyktypa", "BuaoobpasosaHue Kak pesysibtat




MWKpPO3BONOLUMMK. CBSA3b MUKPOIBONOLMM U anngemmonorum”,
"Makpoasostoums. ManeoHToNOrn4eckne MeToabl U3ydyeHus spontoummn"”,
"Buoreorpaduyeckne metoabl N3ydeHus sgonoumm”,
"Imbpronornyeckme n cpaBHUTENbHO-MOPPOOrMYecKMe MeToapl
nsy4yeHus ssonoumnn', "Obme 3aKOHOMEPHOCTU 3BOHOLUMK ",

MNpoucxoxaeHu 26 fMnoTe3bl BOSHUKHOBEHUA }U3HU Ha
€ 1 pasBuTUue 21 3emne
KMU3HM Ha
3emne
27 | CTaguu pa3BUTUA KU3HU HA 3emne
28 | OcHoOBHbI€e 3Tanbl HEOPraHMUYecKom
3BoNOUMMU
143 | MpoucxoxaeHne KM3HN Ha NnaHeTe
29 | OcHoBHble Teopumn 0 NpoucxoxkaeHnmn | MNP
PA3BUTUN XKU3HU - MogenunposaHue onbitos Munnepa—tOpu no nsyyeHunto abmoreHHoro
CMHTE3a OPraHNYeCcKUX COeANHEHMI B NEPBUYHON aTMOchepe
30 Uctopua 3emnn
31 MeToapbl n3ydeHmsa UcTtopum 3emnm
32 HayanbHble 3Tanbl OpraHNU4YecKoi
3BONOUMMU
144 | 3tanbl pa3BUTUA 3emamn
33 MponcxoxaeHma OCHOBHbIX rpynn
OpraHM3mos
34 | OBoaOUMA IYKAPUOT
35 | OcHOBHbIe 3Tanbl 3BOAOLMN
pacTUTe/IbHOro MUpa
36 | OcobeHHOCTM CTPOEHUA pacTEHUI ne

Pa3HbIX OTAENOB

- M3yueHne ocobeHHOCTEN CTPOEHUA PacTEHUI Pa3HbIX OTAE/N0B




145

Passutne xunsblix OopraHn3mos

10 37 OCHOBHbI€e 3Tanbl 3BONOLUNN XKUBOTHOTO
mmpa
38 PassnTne XKMBOTHbIX
39 9BO/IIOUMA MO3BOHOYHbIX ne
- U3y4yeHune ocobeHHOCTel CTPOEeHMA NO3BOHOUYHbIX YKMBOTHbIX
40 Pa3BuUTHE KN3HWN Ha 3emsie: apxel n
npoTepo30it
146 | 3Tanbl pa3BUTUA KUBOTHbIX
11 41 PasBuTHe M3HM Ha 3emne: naneosomn
42 PasBuTMe }KM3HM Ha 3emne: Me3030M U
KalHO30M
43 Maccosble BbiIMMpPaHUA
44 | CoBpemeHHasa cucTema opraHMYyecKoro
MuMpa
147 | T'eoxpoHonorua 3emnu
12 45 | OCHOBHble cMCTeMaTUYECKUeE rpynmbl
OpraHnM3mos
46 | KoHTpOo/sb 3HaHMI Ne2 KP
Tembl "TMNoTe3bl BOSHUKHOBEHUA U3HU Ha 3emne", "OcHOBHbIe 3Tanbl
HeopraHuyeckoi asontounn”, "Uctopua 3emnm 1 meTodpl eé nsyyeHus",
"HayanbHble 3Tanbl opraHMyeckon asontoumn”, "Isontouma sykapmot",
"OCHOBHbI€e 3Tanbl 3BO/IOLUMU PacTUTENbHOro Mmnpa", "OCHOBHbIE 3Tanbl
3BONOLMM KMBOTHOTO Mupa", "PasBuTne Xu3HM Ha 3emne",
"CoBpemeHHas cMcTema opraHu4eckoro mmpa"
MNMponcxoxaeHu 47 | AHTpONOANOrMA — HayKa O YenoBeke
€ Yyenoseka - 10
aHTponoreHes
48 Pa3BuTMe npeactaBneHnin o
NPOUCXOXKAEHUM Ye/IOBEKa
148 | YenoBek Kak 0ObEKT M3yveHun
13 49 MecTo YenoBeka B cucteme
OpraHnUYyecKkoro Mmmpa
50 | AsuKylume cunbl aHTponoreHesa




51 | OcHoOBHbIe CTaamMM aHTponoreHesa
52 laneoreHeTMKa U NaneoreHOMMKa
149 | MpowucxoxaeHne yenoBeKa ne
«M3yyeHne ocobeHHOCTEN CTPOEHUA CKENEeTa Ye0BEKA, CBA3AHHDBIX C
NPAMOXOXAEHUEMY.
14 53 | dBontouna coBpemMeHHOro YenoBeKa
54 | Yenoseueckue pacobl
55 MexancumnanHapHble metoapl
aHTponosiormm
56 | KoHTponb 3HaHuiA Ne3 KP
Tema "MpouncxoxaeHne YenoBeka - aHTponoreHes"
150 | dBontouma YenoBeka
15 dkonorma — 57 | 3apoxaeHue n passuTne s3KoNOrmm
HayKa o
B3aMMOOTHOLLE
HUAX
OpPraHnU3moB U
HagopraHusme
HHbIX CUCTEM C
OKpy*KatoLen
cpenoi
58 MeToabl aKOoNOrMm
59 3Ha4YeHMe 3KONOTMYECKMX 3HAHUI s
YyenoBeKa
OpraHusmbl n 60 | dKonoruyeckne pakTopbl
cpena
06UTaHUA
151 | 3KonoruAa Kak HaykKa ne
«M3yyeHne skonornieckmx agantTaumm YenoBeKa»
«M3y4yeHne MeToL0B 3KONOTUYECKMUX NCCAEO0BAHNIY
16 61 | Abuotnyeckune dpaktopbl. CBET KaK
3Konornyeckmi pakTop
62 | Abrnotmueckune dakTopbl. TemnepaTtypa

KaK 3KON0rMyecknin paktop




63 | Abuotnyeckme dpakTopbl. BAaXKHOCTb Kak
3KoNornyeckmi pakTop
64 | Cpenbl 06UTaHWS OPraHNU3MOB
152 | HeXMBOI KOMMOHEHT 3KOCUCTEMDbI ne
«BblaBneHMe NprUcnocobieHN OpraHM3mMoB K BAUAHULIO CBETa»
«BblaBneHne NpmncnocobaeHnit opraHNM3mMOB K BAUSHUIO TEMMepaTypbl»
«AHaTOMMYECcKMe 0COBEHHOCTU PACTEHMI M3 PA3HbIX MECT OOUTAHUA»
17 65 buonornyeckme puTmbl
66 | HuM3HeHHble GpopMbl OpraHnM3MoB
67 | buotnueckme daktopsbl
68 | 3HaueHuMe BUoTUYECKUX PpaKTOpOB
153 | X1BOM KOMMOHEHT 3KOCUCTEMBI
18 dkonorua 69 | DKONOrnYecKkne XxapaKTepucTnkm
BUOOB U 7 nonynAauum
nonynauuni
70 | OcHoBHble NoKasaTenu nonyaaumm
71 | DKonoruyeckana CTpyKTypa nonyaaumu.
72 | OuHamuKa nonynauumn n eé perynaums
154 | 3konorua nonynaumm
19 73 | DKonormyeckaa HMLWa Bnaa
74 Bupa Kak cuctema nonynsaumim
75 | Mwurpauua ne
«MpucnocobneHna cemaH PacTEHUI K pacceNieHnto»
dKonorua 76 CoobLecTBo opraHM3moB — 61oLLEHO3
coobuiecTs. 13
JKonornyeckune
CUCTEMbI
155 | Bug v akocuctema
20 77 | JKocuctema
78 KpyrosopoT BeLecTs 1 MOTOK 3Heprum B
aKocucteme
79 | OcHOBHble NOKa3aTeIn IKOCUCTEMDI
80 | JKonornyeckne nMpamuabl
156 | lMpoueccobl B 3KOCUCTEMAX




21 81 MN3meHeHMa coobLLLEeCTB — CYKLLeccnn
82 MpupogHble sKoCUCTEeMbI
83 HasemHble skocnctemol
84 | AHTPONOreHHbIE IKOCUCTEMDI
157 | BuoreoueHos IKCKypcra «IKCKYpPCUA B TUMUYHbIN BuoreoueHos (B Aybpasy, bepesHsik,
€/IbHUK, Ha CyX040/bHbl AN NONMEHHbIN Nyr, 03epo, 6010TO)»
22 85 | Ypboskocuctembl ne
«M3yveHne n onmcaHmne ypboaKocucTeMbI».
86 | 3aKoHOomepHOCTM B ypboaKocucTemax
87 | DKOMOHUTOPUHT ne
«M3yyeHne pasHoobpa3na MeKNX MOYBEHHBIX YNEHUCTOHOTMX B Pa3HbIX
aKocMcTEMAX»
88 KoHTposb 3HaHui Ned Tembl "IKon0rMa — Hayka 0 B3aMMOOTHOLLEHUAX OPraHWU3MOB U
HaAopraHN3MEHHbIX CUCTEM C OKpY:KatoLen cpeaon”, "OpraHnsambl n
cpena obutaHus", "Ikonorns BuaoB 1 nonynsaumin”, "dkonorns
cooblecTs. dKonorM4eckme cmctemol"”
158 | Arpoakocucrema IKCKypCHA «IKCKYpPCUA B arpoaKocucTemy (Ha nose uam B TenanyHoe
X03AMCTBO)»
23 Buocdepa — 89 | buocdepa
rnobanbHas
aKocucTema
90 | CrtpyKTypa 1 coctaB buocoepsl
91 | 3aKOHOMEpPHOCTU CYLLECTBOBAHMA
6unocdepbl
92 | KpyrosopoTbl BelecTs brocdepbl
159 | buocdepHbie npoueccsl
24 93 | 3oHanbHOCTb 6Mochepbl. YCTOMUNMBOCTb
6uocoepbl
94 | OcHOBHble 6BMOMbI CyLLK
YenoseKk n 95 BosgelictBue yenoseka Ha buocdepy
OKpy»Katowan
cpega
96 | OxpaHa OKpy:KaloLlel cpeabl

160

YenoBek 1 nnaHeTta




25 97 | AHTpONOreHHOe BO34ENCTBME Ha
pacTUTENbHBIN N XKUBOTHBIN MUP
98 | Mepbl No oxpaHe npupoapl
99 PaumoHanbHOe NpupoaononbL30BaHME U
yCTOMYMBOE pa3BUTHE
100 | CoBpemeHHble MeToabl IKOA0rMn
6unocoepbl
161 | AHTponoreHHoe BANAHME Ha NNAHETY
26 101 | KoHTposb 3HaHUI No5 Tembl "Brochepa — rnobanbHas akocuctema", "HYenosek 1 oKpy:KatoLlan
cpena”
MNosTOpeHUe 35 102 | MNosToOpeHue
103 | MNoBTOpEHME
104 | MNosTOpeHMme
162 | MoAarotoBKa K UTOrOBOM aTTecTaumm
27 105 | KoHTposb 3HaHUIM Ne6 MaTtepuan Bcero yyebHoro roga
106 | MNMosTopeHue
107 | MNosTopeHue
108 | MNosTOpeHMe
163 | MoAarotoBKa K UTOroBOM aTTecTaLUmu
28 109 | MNosTOpeHMUe
110 | NosTOpeHMe
111 | NosTOpeHMe
112 | MNoBTOpEHME
164 | MoarotoBKa K UTOrOBOM aTTecTaLmu
29 113 | MNosTOpeEHMe
114 | MNosTOpeHMe
115 | MNosTOpeHMe
116 | MNMoBTOpEHME
165 | MoaroToBKa K UTOrOBOM aTTECTALLMM
30 117 | MNosTOpeHMe
118 | MNoBTOpeEHMUEe
119 | MNosTOpeHMe
120 | MNosTOpeHue




166 | MoaroToBKa K UTOrOBOM aTTECTaLMM
31 121 | MNosTOpeEHMUEe

122 | MNosTOpeHMe

123 | MNMoBTOpeHMe

124 | MNosTOpeHune

167 | MoAarotoBKa K UTOroBOM aTTecTaumu
32 125 | MNoBTOpeHMe

126 | MNoBTOpeEHMEe

127 | MNosTOpeHune

128 | MNosTOpeHMe

168 | MoarotoBKa K UTOroBOM aTTecTaLmm
33 129 | MNoBTOpEHME

130 | MNosTOpeHMe

131 | MNoBTOpeHMe

132 | MNoBTOpEHME

169 | MoaroToBKa K UTOrOBOM aTTECTALMM
34 133 | lNosTOpeHune

134 | MNoBTOpeEHME

135 | MNoBTOpeEHMEe

136 | MNosTopeHMHe

170 | MoAarotoBKa K UTOrOBOM aTTeCcTaLUMK




IMPOBEPAEMBIE HA EI'3 10 BUOJIOTUU TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITIPOTPAMMBI CPEJJHETO OBIIIET'0 OFPA30OBAHUA

Kopa, nposepsaemoro
TpeboBaHuA

Mposepaemblie Tpe6oBaHUA K NpeaMETHbIM pe3ynbTaTam 0CBOEHUA OCHOBHOIA
o6pasoBaTenbHOM Nporpammbl cpegHero obuiero obpasoBaHua

ChopMUpOBaHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMHU B CHCTEME €CTECTBEHHBIX HAYK,
B (hOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B MO3HAHHUU
3aKOHOB  MPHUPOABl W PELIEHWH JKU3HEHHO BaXXHBIX  COLUAIbHO-3THYECKUX,
SKOHOMHYECKHUX, OJKOJOTHYECKHX TIPOOJIeM YelIOBEYEeCTBa, a TAKKe B PEIICHHH
BOIIPOCOB  PAIlHOHAIBGHOTO TIPHPOIONOIH30BAHIS, B (POPMHUPOBAHUH IIEHHOCTHOTO
OTHOIIEHUS K TIPHPOIE, OOIIECTBY, YENOBEKY; O BKJIAIC POCCHICKHX M 3apyOeKHBIX
yIEHBIX — OHOJIOTOB B Pa3BUTHE OMOJIOTHH

Bnanenue cucremoii 3HaHWH 00 OCHOBHBIX METOAAX HAYYHOrOo TO3HAHUSA,
HCIONB3yEeMbIX B OMOJIOTHYECKUX HCCIEOBAHUAX KUBBIX 00BEKTOB M SKOCHCTEM (OITH -
caHue, M3MEPEHHE, IMPOBEICHUE HAOJIIOJICHUI); CIOCOOaMU BBISBICHHUS M OICHKH
AQHTPONOTEHHBIX U3MEHEHU B IPUPOJIC.

YMeHre BBIIBHTaTh THIIOTE3bl, MPOBEPATh HMX OKCICPUMEHTaIbHBIMH CpEICTBAMH,
dbopMynHpys UEeNb UCCICAOBAaHUS, aHAIM3MPOBAThH IMOJYIYCHHBIC PE3YyIbTAThl U JIeaTh
BBIBOJIBI.

BrisiBieHME 3aBUCMMOCTH  MEXAY HUCCIENYEMbIMA BEIMYMHAMU, OOBSICHEHHE
TOJIYYEHHBIX PE3YNbTaToB M (OPMYIMPOBAHUE BHIBOJIOB C MCIOJIb30BAHHEM HAYYHBIX
TOHATU, TEOPUIl U 3aKOHOB

Ymenne BIaJETh CHUCTEMOH OHMOJIOTMYECKUX 3HAHUM, KOTOpas
BKITIOYACT: OCHOBOIOJIATAIONINE OWOIOrMYeCKUe TEPMUHBI M TOHSTHA (KU3Hb, KIETKA,
TKaHb, OpraH, OPraHu3M, BHJI, ITOMYJISILUS, SKOCHCTEMa, OUOLIEHO3, Onocdepa; MeTadom3Mm,
TOMEOCTa3, KJIETOYHbII UMMYHHUTET, OUOCHHTE3 Oelka, OMOMOMMMEpPBI, TUCKPETHOCTh, Ca-
MOPETYJISIIH S, CaMOBOCIIPOM3BE/ICHUE, HACJICICTBEHHOCTb, M3MCHUYHBOCTD,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Oouosornueckue Teopuu: kietounas teopus T. llIBanna, M. Illneiinena, P. Bupxosa;
KIIOHAJTbHO-CeNleKTUBHOTO MMMyHHTeTa I[I. Dprmmx, .M. MeunnkoBa, XpoMocOMHas
Teopust HaciencrBeHHocTH T. Moprana, 3akoH 3apozsimieBoro cxoxacrsa K. bapa,
sBoMIOLIMOHHas Teopus Y. JlapBuHa, CHUHTETHYECKas TEOpUs OBOJIOLUHU, TEOpUs
aaTporioreHeza Y. Jlapeuna; Teopusi OmoreorneHo3a B.H. CykauéBa; yueHue
H.W. BaBuioBa o 1ieHTpax MHOroo0pasus M MPOUCXOXKIEHUs KYIbTYPHBIX PacTeHUH,
yuenue A.H. CeBepuoBa 0 IyIrax M HampaBlIeHMAX dBojronuu, ydenue B.U. Bep-
HaJICKOT0 — 0 Orocdepe);

3aKOHBI (€IUHOO00pa3usi MOTOMKOB IIEPBOTO IOKOJICHHS, PACIIEIUICHHS MPU3HAKOB,
HE3aBHCHMOI'0 Haclie[oBaHWs Npu3HaKoB [. MeHens; CIEIUICHHOrO HacleJI0BaHUs
MPU3HAKOB M HapyIICHWs CleruieHus TeHoB T. MopraHa; roMOJOrHYeCKHX DPSIOB B
HacleACTBeHHONH u3MmeHunBoctr  H.W. BaBunoBa; TreHETHYECKOTO  paBHOBECHS
Jx. Xapnu u B. BaiinOepra; 3aponsiieBoro cxoncrsa K. bapa; OuoreHeTmueckuit




Koa nposepsiemoro
TpeboBaHua

Mposepsiembie Tpeb60BaHMA K NpeAMETHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOIA
obpasoBatenbHOI Nporpammbl cpegHero obuero o6pasoBaHusn

3akoH D. ['ekkensa, ®@. Mroiepa);
MPUHIKITE (YUCTOTHI FTaMET, KOMILIEMEHTAPHOCTH );

npaBuia (MuHuMyMma lO. JInOuxa, 5KONOrMYecKoW NHpaMHIbl 4YUCel, OMOMAacChHl U
SHEPIuu);

runore3sl  (koauepBarHoii AWM. Onapuna, mnepBudyHoro OymboHa JDk. XongeliHa,
mukpochep C. Pokca, pudosuma T. Yek)

Ymenue peuiatb IMOMCKOBBIC OMOJIOTHYECKHUE 3aga4yv; BbBIABJIATH IIPUYUHHO-
CJIIEACTBEHHBIC CBA3U MEXKAY UCCICAYCMbIMHU OHMOJIOTHYCCKIME OG’I)CKTaMI/I, mponeccaMu
U SABJICHUAMU ; 1€JIATh BBIBOABI M ITPOrHO3bI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh ITCHOTUIIMYCCKUE CXEMbI CKPCIIMBAHWA [JIA Pa3HbIX THUIIOB HACICIOBaHUA
TIPpU3HAKOB Y OPraHu3MOB, COCTaBJIATH CXEMBI II€PCHOCA BEIICCTB W  SHEPrun
B OKOCHCTEMax (HGHI/I IIATAaHWU, ITNINCBBIC CCTI/I)

YMeHne yCTaHaBIMBATh B3aUMOCBSI3U MEXIY CTPOSHHEM M ()YHKIHSIME: OPraHOUIOB,
KJIETOK Pa3HbIX TKaHeW, OpraHaMu M CHCTeMaMH OpPraHOB Y PaCTeHUMH, )KUBOTHBIX U
YyelioBeKa; MEXAYy JSTamaMd oOMeHa BeIIeCTB; J3TalaMHM KJIETOYHOrO IHKIa |
KU3HEHHBIX LHMKJIOB OPraHU3MOB; 3TallaMH 3MOPHOHAIBHOI'O Pa3BUTHA; T'€HOTUIIOM
U peHotunoM, (PEHOTHIIOM M (paKTopamu Cpenbl OOMTAHIS;, MPOLECCaMU ABOJIOLUHY;
JOBWOKYLIMMHA CHUJIaMH @HTPOIIOre€He3a; KOMIIOHEHTaMU PAa3IUYHBIX JKOCHUCTEM H
MPUCIOCOOICHHUSMHU K HUM OPTaHU3MOB

Ymenne BBIJICJIATH CYHICCTBCHHBIC ITPU3HAKU !

CTPOCHU BUPYCOB, KJICTOK IIPOKapuoT u JYKapuoT, OJHOKIJICTOYHBIX u
MHOTOKJICTOUYHBIX OPraHW3MOB, BHIOB, OHOICOIEHO30B, IKOCHCTEM U OHOC(EpHI;
CTPOEHHUsI OPraHOB M CHCTEM OPTaHOB PACTEHHMH, JKMBOTHBIX, YEJIOBEKA; IPOLECCOB
KUSHEACATCIIbHOCTH, IMIPOTEKAOIUX B OpraHnu3mMax paCTeHHﬁ, JKUBOTHBIX N YCJIOBCKA,
OMOJIOTHYECKUX TMPOIIECCOB: OOMEHa BemlecTB (MeTa0onm3M), HWHGOpPMAUU H
TIpEeBpaIleHHs] SHEPTUH, OPOKEHHS, aBTOTPOPHOTO U TETEPOTPOPHOTO THUIIOB MTUTAHUS,
doTocHHTE3a W XEMOCHHTE3a, MHTO3a, Meiio3a, raMmeroreHesa, HSMOpHOreHe3a,
MOCTAMOPHOHAIPHOTO  Pa3BUTHUS, Pa3MHOXKCHHS, HWHIUBHIYaJbHOIO  Pa3BUTHSA
opraHu3ma (OHTOTeHE3a), B3aMMOJICHCTBHS TeHOB, reTepo3nca; JAeiCTBUN HCKYCCTBEeH-
HOro or0opa, CTaOMJIM3UPYIOIIEro, IBHXKYIIETO W PAa3pbIBAIOLIEI0 €CTECTBEHHOIO
orOopa; aIONaTPHYECKOr0 W CHMIATPHYECKOTO BUA000pPA30BaHUS;  BIIUSHUS
JBIDKYIIMX CHJI 3BOJIONUH Ha TeHO(OHI MOMYJSIHU; IPUCIOCOOIEHHOCTH Op-
raHM3MOB K cpeje OOMTaHUs, Yepe/IOBaHMs HallpaBJICHWH SBOJIIOIMH; KPYrOBOPOTa
BEILIECTB U [TOTOKA YHEPIHU B IKOCHCTEMAX

ChopMHUpOBaHHOCTh YMEHUS BBIACIATH CYILECTBEHHBIC HMPU3HAKH BUPYCOB, KIETOK
MPOKAPHOT W DJYKAPHOT;, OJHOKJIETOYHBIX W MHOTOKJICTOUYHBIX OPraHM3MOB, BUIOB,
OHMOTeOIICHO30B u 9KOCHUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHa BEIISCTB M IPEBpAIlICHHS JSHEPrHH B KIETKE,
(doToCHHTEe3a, IUIACTUYECKOTO W DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Meii03a, OIUIOAOTBOPEHHS, Pa3BUTHS U PAa3MHOXCHUsS, WHIMBHIYAIBHOTO Pa3BUTHUSL
opranu3mMa (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOro O0TOOpa,
BHZI000pa30BaHs, TPHCIIOCOOICHHOCTH OPraHM3MOB K cpefe OOHMTaHWs, BIMSHHS




Kopa nposepaemoro lNMpoBepaemble TpeGOBaHMﬂ KnpeameTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOIA

TpeboBaHua obpasoBatenbHOI Nporpammbl cpegHero obuero o6pasoBaHusn

KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOICHHBIX M3MEHEHHH B 9JKOCHCTEMaxX CBOei
MECTHOCTH, KPyrOBOPOTA BEUIECTB M MPEBPAIICHHS YHEPIHH B Onocdepe

VmMenue HCIIOJIB30BaTh COOTBETCTBYHOIIIUEC ApPryYMCHTBI, 6I/IOJ'IOFI/I‘ICCKyIO
TEPMUHOJIOTHIO W CHUMBOJIMKY IJId AO0Ka3aTreJbCTBa pPOACTBA OPraHU3MOB pPa3HbIX
CUCTCMAaTHYCCKHUX TPYIIIl; B3aMMOCBA3H OPraHu3MOB W CPCIAbI 06I/ITaHI/I$[; CAUHCTBA

8 YCJIOBCUYECCKUX  pac; HCO6XOZ[I/IMOCTI/I 340pOBOro o6pa3a KM3HHU, COXpaHCHUA
p33H006p3.3I/I${ BUIOB M DJOKOCHUCTEM KaK YCJIOBHs COCYLIECCTBOBAHUSA MNPUPOABI H
4CJI0BCYCCTBA
Ymenue KPUTHYCCKU OLCHHUBATh I/IH(I)OpMaLII/IIO OHOJIOTHYECKOT 0 COACPKAHUAA,

9 HUHTEPIPETUPOBATE ITUYCCKUE aCHCKTbl COBPEMCHHBIX HUCCIeOBaHUN B 6I/IOJ'IOI‘I/II/I,

MCIUILUHEC, 6I/IOTCXHOHOFI/II/I; paccMarpuBaTb II00aJbHEBIC SKOJIOTHYECKHE HpO6J’[eMLI

COBPEMECHHOCTH, (I)OpMHpOBaTL IO OTHOIICHHUIO K HUM CO6CTB€HHyIO O33N IO

NNEPEYEHD 3JIEMEHTOB COAEPXXAHUA, IPOBEPAEMbIX HA ET3 110 BUOJIOTUHN

Kopg

MpoBepsaeMblii 31eMEHT CoaepKaHuUA

buonorus kak Hayka. JKuBble cucTeMbl U UX U3yUeHHUE

11

CoBpemeHHast ouoorus — KOMIUIEKCHAs HayKa. Buosornueckue HayKu
U U3ydaeMbic MU TpobieMbl. DyHIaMEHTATBHBIC, TPUKIATHBIC U TOMCKOBBIC HAYYHBIC UCCIICIOBAHUS
B OMOJIOTHH.

3HaucHUEe OHOJIIOTHH B (l)OpMI/IpOBaHI/II/I COBpeMCHHOfI eCTeCTBCHHO-Hay'—IHOﬁ KapTuHbl MHpa.
HpO(I)CCCI/II/I, CBS3aHHBIC ¢ Omoyiorueii. 3HaueHUEe OMOJIOTHH B HpaKTI/I'{eCKOI\/‘I JACATCIIbHOCTHU YCJI0OBCKaA:
MCAUTHNHE, CCIIbCKOM XOSS[P'ICTBC, IPOMBIIIJICHHOCTHU, OXpaHe MPUPOAbI

1.2

JKuBble cuCTEMBbI Kak OpeaAMET U3YYCHU A ouonoruu. CBOMCTBA KUBBIX CHCTEM: CANHCTBO XUMHNYCCKOI'O
CoCTaBa, AUCKPETHOCTbL U LEIOCTHOCTH, CIOXHOCTH U YHOPAOZOYCHHOCTH CTPYKTYpPbI, OTKPBLITOCTD,
caMoopranusanus, CaMOBOCIIPOU3BEACHUEC, pa3APaAXXKUMOCTh, K3BMCHYNBOCTb, POCT U Pa3BUTHUC.

YPpOBHU OpraHu3aliy >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIN,
MOMYJIAIIUOHHO-BHJIOBOM,  3KOCHUCTeMHBIH  (OWoreoneHoTnuecknii), Omochepusii.  [Ipormecchl,
MIPOUCXOSIINE B KUBBIX cucTeMax. OCHOBHBIC TIPH3HAKHU KHUBOTO. JKU3HB Kak opma CymecTBOBaHUS
MaTepuu

13

Mertonsr Owonormyeckoii Hayku. HaOmromeHwe, u3MepeHHE, OSKCIHCPHUMEHT, CHCTEMaTH3aIlHs,
MeTaaHanu3. [loHaTHe O 3aBUCHMOM M He3aBUCHMOM nepeMeHHOW. IlmaHupoBaHue 3SKCHEpUMEHTA.
[NocranoBka u npoBepka runore3. Hynesas runotesa. [Toustue BeIOopku U €€ JocToBepHOCTh. Pazopoc
B Ouosornyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJIYYEHHBIX Pe3yjbTaroB. [IpHUMHBI HCKaKEHUS
pe3yabTaroB 3kcrnepuMeHTa. [IoHATHE CTaTUCTUYECKOro TecTa

Krnerka kak Ouonoruuyeckasi cicreMa




Kog,

2.1

MpoBepaeMblii 31eMeHT coaepiKaHua

Kierka — crpykTypHO-(YHKIHOHANBHAS €IUHHIA >KUBOrO. VICTOpUS OTKPBITHS KIETKH. PaboThI
P.T'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. lllneiinen, P.BupxoB). OcHOBHEIE
MOJIOXKEHHSI COBPEMEHHOI KIIETOYHOM TEOPHU.

MeToapl MOJISKYJNSPHOW W KJIETOYHOH OWOJIOTHH: MHUKPOCKOMMs, Xpomartorpadwus, saekrpodopes,
METOJT MEYCHBIX aTOMOB, In(PepeHINATBHOE IICHTPU () YTHPOBAHNE, KYTFTHBHPOBAHHIE KICTOK

2.2

XUMHUECKHHA cOCTaB KJIETKU. Makpo-, MHKpO- U YIbTpaMHKpOJIeMeHThl. Boma u e€ ponb Kak
pacTBOpUTENS, peareHTa, y4acThe B CTPYKTYPUPOBAHHM KJIIETKH, TEIJIOperyisiuuu. MuHepaibHble
BELECTBA KJIETKU, UX OMOJIorndecKas pob. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Buonorudeckne momumepnl. benku. AMUHOKUCIOTHBIM cOCTaB OenkoB. CTPYKTYpbl OEJIKOBOWMA
MouiekyJibl. [lepBuuHas cTpykrypa Oeika, MenTHUIHAs CBs3b. BTOpHYHAs, TPETUYHAs, YETBEPTHUUHAS
crpyktypbl. Jlenarypamnusi. CBoiictBa OenkoB. Kmaccudukarus OenkoB. buonornueckue (yHKIuUm
OEIKOB.

Yrneroasl. MoHOCaXapuabl, JUCaXapHIbl, OJUTOCaXapuIbl M Mo caxapuabl. OOl TUIaH CTPOCHUS H
(hMBHKO-XUMHUYECKHE CBOMCTBA YriieBOA0OB. bruonorudeckue GpyHKIUN YriIeBOI0B.

Jlunuast. TunpodrisHO-THIPOGHOOHBIE CBOIICTBa. Knaccudukanus
munuoB. Tpurnunepuasl, Gochonmunuabl, BOCKH, CTepouabl. buonornyeckne  QpyHKIUH — JUIUAOB.
OO0mue cBOMCTBA OMOJOTHYECKIX MEMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO, TTOIYIIPO-
HUI]aEMOCTb.

Hyxneunossie xucnorsl. JJHK u PHK. Crpoenue nHyxnenHoBbix kucior. Hyxneoruast. Ilpunnun
komruieMeHTaproctu. [IpaBuno Yapragda. Crpykrypa JIHK — nBoitHas cniupanb. MecTOHaxXOXIeHUE H
6uonornueckue pynkunn JJHK. Bunsr PHK. @ynkmum PHK B knetke.

Crpoenue monekynasl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonornueckue ¢(yHKIHH
AT®. BoccraHoBNeHHbBIE TEPEHOCYUKH, UX QyHKIMH B KieTke. CexkBenupoBanue JJHK.

CrpykrypHas Ouomnorus: OuoXuMHUecKHe ©  Ouodu3mUeckne UCCleOBaHUS CcoCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOJIEKYIT

2.3

Tumel KIeTOK: dyKapHOTHYECKas M IpoKapuoTHdeckas. CTpyKTYpHO-(YHKIIHOHAIBHEIE 00pa30BaHUs
KJIETKH.

CrpoeHue mpoKapruoTUUYecKkoil kieTku. Knetounas creHka Oakrepuil u apxeil. OCOOCHHOCTH CTPOSHUS
reTepoTpoHOI 1 aBTOTPOGHOIM MPOKAPUOTUYECKHUX KIETOK. MECTO U POJIb IPOKApHUOT B OMOIIEHO3aX.

Crpoenne ©  (QYHKIUOHHPOBAHWE JYKAapHOTHUECKOW KIeTKH. [lmasmarmueckas MemOpaHa
(nnazmanemma). CTpykTypa miuasmMaruieckoil MeMOpaHbl. TpaHCIOPT BELIECTB Yepes3 MIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIN (nuddy3us, obnerdéHnas aud¢ysus), akKTUBHBINA (TIEPBUYHBIA U BTOPUYHBIHA
aKTUBHBIN TpaHcmopT). llomynmponuiiaeMocts MeMmOpansl. Pabora Harpuii-kammeBoro Hacoca.
OHAOUMTO3: MIHHONMTO3, (aronurtos3. Ik3omuTo3. Kierounas crenka. CTpykTypa u (QyHKIHUH
KJICTOYHOM CTEHKH PAaCTEHUIl, TpHOOB.

Huronmasma.  Llurozonms.  LluTockener.  JIBwkeHue  uurToruia3mbl.  OpraHouabl  KJIETKH.
OnHomMeMOpaHHBIE OpraHoMIbl KIEeTKH: 3HAomiasMmarudeckas cetb (OIIC), ammapar I onbmxu,
JM30COMBI, UX CTpoeHHe U QYHKIUHU. B3anMOCBsA3b 0HOMEMOpaHHBIX OpraHou0B KieTku. CTpoeHue




Kog,

MpoBepaeMblii 31eMeHT coaepiKaHua

rpaHyIsIpHOrO peTukynyMa. CHHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mamkuit
(arpanynspHbIA) SHAOIUIA3MaTHUYECKUM peTukyiayM. CekpeTopHass (QyHKUMsA amnmapara [ oibkd.
Tpancnopt BeliecTB B KJieTke. Bakyonu pacturenbHbIx kieTok. Kinerounsiii cok. Typrop.

HOJ’IyaBTOHOMHBIe OpraHouJbl KJICTKU: MUTOXOHIPUHU, TJTACTUIBI.

CTpOCHI/IC u (bYHKLlI/II/I MI/ITOXOHI[pI/Iﬁ n 11aCcTui. HCpBI/ILIHBIC, BTOPHUYHBIC M CJIOXHBIC IJIACTHABI
(1)OTOCI/IHTC3I/Ipy10LLlI/IX OYKapuorT. XHOpOHJ’IaCTLI, XpOMOILJIACTHhI, JIEMKOIJIACThI BBICIIIMX paCTCHHfI.

HememOpanusle opraHongsl kietkn CrpoeHne W (YHKIMH HEMEMOPAaHHBIX OPTraHOHMIOB KIICTKH.
Pu6ocompl. MukpodmiaMmeHTsl. MBIedHble KIIeTkA. MukpoTpyoouku. Kierounslit nientp. CtpoeHue u
JBIDKEHHE )KTYTUKOB U pecHUYeK. MUKpOTpyOOUKH nuTOIIa3Mbl. LleHTprois.

SAnpo. Obomouka simpa, XpOMaTHH, KapHoILla3Ma, SAPHIIMIKH, UX CTpOeHHE W (YHKUHH. SmepHBIH
OenKoBBII MaTpuKc. IIpocTpaHCTBEHHOE pacHoiOKeHHe XpoMmocoM B HHTepdazHoM sape. bemku
XpOMaTHHa — TUCTOHBI.

Knerounble BrmoueHusi. CpaBHUTENbHAs XapakTePUCTHKa KIETOK JSYKapuoT (pacTUTEIbHOM,
XKUBOTHOM, TpUOHOMN)

2.4

AccuMuIIAIYs U IUCCUMUIIALMS — IB€ CTOPOHBI MeTabou3Ma. TUbl 0OMEHa BELIECTB: aBTOTPO(HBII
U reTepoTpodHbIA. YyacTue KHCIOpoAa B OOMEHHBIX Hpoleccax. ODHeprerudeckoe obOecredeHHe
kjetku: mpeBpamenne AT® B oOMeHHBIX mpoueccax. DepMEHTATHBHBIA XapakTep peakIui
KJIETOYHOT0 Metaboin3ma. PepMEHTH], HX CTPOCHHE, CBOWCTBA M MeXaHW3M JeicTBusi. KodepmeHTEI.
Orymuust pepMEHTOB OT HEOPTaHMYECKHX KaTaln3aTOpOB. beNku-akTHBaTOpHl U OCIKH-MHTHOUTOPHI.
3aBHCHMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEaKIHi OT PasIMIHBIX (PaKTOPOB.

[lepBuuHblid cHHTE3 OpraHMYecKuX BemecTB B kierke. dorocuHTe3. Ponp XjopomnnactoB B mporecce
¢orocunteza. CeeroBas U TemHOBas (a3wl. [lponykTuBHOCTH (hoTOCHHTE3a. BnusHue pasmuuHbIX
(haxTOpOB Ha CKOPOCTH (PoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3sHooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUHOUpYIONHE  OakTepHH,
Kene300aKTepruH, cepoOaKkTepuu, BOJTOPOIHBIC OaKTeprH. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHbIe OpraHu3Mbl. Busbl 6poskeHus. TIpoayKTsl OPOXKEHHS U WX HCIOJIB30BAHHE YETIOBEKOM.
AHa3po0HbBIE MHKPOOPTaHU3MBbI KaK 00hEKTHI OMOTEXHOJIOTHH U BO30YIUTENN OOJIC3HEH.

AspoOHBIC OpraHu3Mbl. JTarbl dHEpreTudeckoro oomena. [loaroroBUTeNnbHBIA JTam. [ JIUKOIM3 —
0ECKUCIOPOAHOE PACHIETNIEHUE TIIFOKO3bI.

Buonoruyeckoe OKUCICHHE, WIH KJIECTOYHOE JbIXaHHe. Poilb MHTOXOHIpHH B mpoleccax
Ouonormueckoro okucnenus. Llukmuueckue peakuuu. OkucnuTenapHoe  HochOpHIMpOBaHHUE.
ITpeumymiectBa a’poOHOrO IHyTH OOMEHa BELIECTB Iepen  aHadpoOHBIM.  D(hHEKTHBHOCTH
SHEPreTUIecKoro ooMeHa

2.5

Peakunu marpuyHoro cuHTesa. [IpUHIMI KOMIUIEMEHTapHOCTH B pEaKIUAX MaTPUYHOTO CHHTE3a.
Peanmuzanus HacnencrtBeHHON wHGopManuu. ['eHeTMdecKHil KO, €ro CBOWCTBA. TpaHCKPUIIIMS —
marpuunblii cuaTe3 PHK. [IpuHIUOBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIICIbHOCTD,
acUMMeTpUYHOCTh. TpaHcmsius u e€ sranbl. Yuactue TpaHcrnoptHeix PHK B OmocmHTe3e Oenka.
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VYcnosus 6nocunTe3a 6eska. Kogupoanue aMuHOKUCIOT. Posie pubocoM B OnocuHTe3e Oernka.

Opranu3anus reHoMa y MPOKapuoT U AYKapuoT. Perynsnus akTHBHOCTH I'€HOB Y MPOKapHoT. [ unoresa
ornepoHa (®. XKaxo0, XK. Mano). Perynsimus oOMeHHBIX TIpOIIecCOB B KiieTKe. KileTouHbIi roMeocTas.

Bupycsl — HeknieTouHble (OpPMBI XKHU3HM M OONHMTarHble mapa3uThl. CTPOCHHE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaros.

BupycHple 3a0oneBaHns 4elIOBeKa, >XUBOTHBIX, pacrenmid. CIIMJ, COVID-19, commanbHble U
MEIUITMHCKHE TPOOIEMBI

2.6

Knerounplii nmki, ero mepuoabsl W perymsiuus. MaTepdasa m muto3. OcCoOEHHOCTH IPOIECCOB,
mporekarommx B uHTepdaze. IlogroroBka  kimeTkn K JeneHUto.  [IpecuHTeTHUecKUit
(IOCTMUTOTHYECKU), CHHTETUYECKUA M  TMOCTCHHTETUYECKHH  (MIPEeMUTOTHYECKUN) MEpUOJIBI
uHTepdaspl.

Marpuunsnii cuate3 JIHK — perumkanms. [Ipuanuner perumkanuun JIHK: komImemMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUIapauienbHocTh. MexanusMm pemmukanuu JJHK. Xpomocomsl
CrpoeHue xpoMocoMm. Temomepsl © TeloMmepa3a. XPOMOCOMHBI HabOp KIETKH — KapHOTHII.
JunmnoniHbIi 1 TanaonHb Habopsl XpomocoM. ['oMotorimuHble XpoMocoMbl. [1010BBIE XPOMOCOMBIL

ILCHGHI/IG KICTKH — MMTO3. CTaI[I/II/I MHUTO3a U MPOUCXOIAIINE B HHUX IIPOLECCHI. Tumnel MuTO3a.
KapI/IOKI/IHES W IUTOKUHE3. buoiorndeckoe 3HaueHHE MHUTO3A. PGF}’HFIL[I/IH MHUTOTHYCCKOI'O ITMKJIa

KJICTKH. HporpaMMpreMaﬂ KJIETOYHAs THOENb — amoITo3.

cI)yHKLII/IOHEI.J'II)HEUI T€HOMHKA

Oprannsm Kak OHOJIOrHYECcKas CHCTeMa

3.1

OZIHOKJ'[GTOLIHBIG, KOJIOHU AJIbHBIC, MHOTOKJICTOYHBIEC OPraHU3Mbl 1 MHOT'OTKAHCBBIC OPraHU3MBbI.

q)OpMLI Pa3sSMHOXCHUSA OpraHu3MOB: Oecmooe (BKJ'[IO‘IaSI BCFeTaTI/IBHOC) U moyioBoe. Buabl OecIonoro
Pa3MHOXCHUS: TOYKOBAHUEC, CIIOPYJIALUA, (bpaFMeHTaI_II/ISI, KIIOHUPOBAaHUE.

[TonoBoe pasmuoxeHue. [lomoBeie knerku, wimm rameTsl. Meio3. Cragum wmeiioza. IloBenmenue
xpomocoM B Mmeiioze. Kpoccnarosep. bronorundecknit cMbIc Meiio3a U MOJIOBOTo mpoiiecca. Melos u
€r0 MECTO B )KU3HEHHOM IIMKJIE OpraHU3MOB.

[IpenzaponpiiieBoe pazButue. ['aMmeToreHes y >kuBOTHbBIX. [lonoBeie xene3sl. O0pa3oBaHUE U Pa3BUTHE
mooBEIX KJeTok. CrepmaroreHe3 W ooreHe3. (CTpoeHHe TONOBHIX KieToK. OrmiomoTBopeHne u
SMOpPHOHAILHOE pa3BHTHE JKUBOTHBIX. CrHocoObl OIIOJOTBOPEHUSA: HApY)KHOE, BHYTpPECHHEE.
ITapreHorenes.

WupuBupyanpHOEe pa3BUTHE OpraHU3MOB (oHTOreHe3). Craauu SMOpUOreHe3a JKMBOTHBIX (Ha MpHMeEpe
nmsrymkn). Jpo6ienue. Tunbl npobienus. OcoOeHHOCTH APOOJIEHHs] MIICKOIMUTAOIINX. 3apO/IbIIICBEIC
JMCTKU (racTpymsinumsi). 3aKkiiagKka OpraHoOB M TKaHeW W3 3apo[bILICBBIX JIMCTKOB. B3anMHOe BIHsHHE
yacTel pa3BUBarOLIErocs 3apojpliiia (3MOpHOHAIBHAS MHAYKIHS). 3aKIaKa [iaHa CTPOSHHUS! dKUBOTHOT'O
KaK pe3yJbTaT HepapXu4ecKuX B3aWMOJCHCTBUI TIeHOB. BimsHHe Ha SMOpHOHAILHOE pa3BUTHE
Pa3INIHBIX (PAKTOPOB OKPYXKAOUICH CPEIbL.




Kog,

MpoBepaeMblii 31eMeHT coaepiKaHua

Pocr u passutue xuBoTHBIX. [locTamMOpruoHaneHEI nepuos. IIpsmoe u HenpsiMoe pa3Butue. Passutue
¢ MeTaMop(030M y O€CIIO3BOHOUHBIX U IO3BOHOYHBIX JKUBOTHBIX. Broormueckoe 3HaueHIE IPSMOTO U
HEMpSIMOr'0 Pa3sBUTHs, UX PaclpoCcTpaHeHHe B MpUpojae. TUIIBI pocTa KUBOTHBIX. PaKTOPbl Peryssaunun
pocTa KMBOTHBIX M uenoBeka. CTaauu MOCT3MOPHMOHAJIBHOTO Pa3BUTHS Yy JKMBOTHBIX M YEJOBEKa.
[lepuonbl oHTOreHe3a yenoBeKa.

Pa3sMHOXeHHE U pa3BUTHE pacTeHUH. ['ameToduT U ciopoput. Meifo3 B KU3HEHHOM LINKJIE PAaCTCHHH.
O0pas3oBanue cnop B mporecce Meioza. ['ameroreHe3 y pacreHuil. OImIOAOTBOpEHUE W Pa3BUTHE
pacTHTENBHBIX OpPraHu3MOB. J[BOIfHOE OIIOAOTBOpPEHHE Y IIBETKOBBIX pacTeHHi. OOpazoBaHme
pazBuTHE ceMeHU. MeXaHN3MBbI peryiIsiliiy OHTOT€HE3a Y PACTEHUH M )KMBOTHBIX

3.2

Ucropust craHoBieHHS W Pa3BUTHS TEHETHKHM Kak Haykd. OCHOBHBIE TE€HETHUECKHE MOHSITHS U
CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJbHBIE TCHBI, AJTbTePHATHBHBIC IPU3HAKH, JOMUHAHTHBIA 1
PELIECCUBHBIA TMPHU3HAK, TOMO3UTOTa, TeTePO3UroTa, YWUCTas JIMHUS, THOPHUIBI, TCHOTHI, (DEHOTHII.
OCHOBHBIE METOJIbl TCHETHKH: THOPHIOJIOTHYECKIH, ITUTOIOTMYECKHIA, MOJICKYJISIPHO -TeHETHYCCKU I

3.3

Monorubpuanoe ckpemmBanue. [lepBrlii 3akoH MeHaens — 3aKOH equHO00pasusl THOPUIOB IEPBOTO
nokoneHus. [IpaBuno gomuHupoBaHus. Bropol 3akoH MeHpaenss — 3aKOH pacIICIIEHUs] MPU3HAKOB.
LuTonornueckre OCHOBBI MOHOTHOPUIHOTO CKpEeIIMBaHus. [ MI0Te3a YMCTOThI TaMeT.

Anammsupyroiee ckpeuBanye. [I[poMexyTodHbId XapakTep HacleA0BaHus. Paciienienue npu3HakoB
MPH HETIOJIHOM IOMHUHUPOBaHUH.

I[I/II‘I/I6pI/IZ[HOG CKpCIIMBAaHUC. TpeTI/II\/'I 3aKOH MeHaenss — 3aKOH HE3aBHCHMOI'0 HacCleIOBaHUS
MIPU3HAKOB. HHTOHOFH‘ICCKH@ OCHOBBbI ,I[I/IFI/I6pI/II[HOI‘O CKpC€IIruBaHus.

CueruieHHOe HacliefoBaHue mnpu3HakoB. Paborer T. Moprana. CuenjieHHOe HacielloOBaHWE TEHOB,
HapylIeHHe CIEIUICHUS MKy TeHaMH. X pOMOCOMHAs TEOPHS HACJIeICTBEHHOCTH.

I'eneTuka moJia. XpOMOCOMHLIfI MCXaHU3M OIpeacCICHU moJia. AyTOCOMBI
1 TIOJIOBBIE XPOMOCOMEI. TI'omorameTHbIN U FeTepOFaMCTHBIﬁ noj. I'eneTnueckas CTPYKTYpa MMOJTOBBIX
XpOMOCOM. HacnengoBanue NPHU3HAKOB, CUCIIJICHHBIX C IIOJIOM.

I'enotun kak 1enoctHas cucrema. [Ineilorponus — MHOKECTBEHHOE JeHCTBUE reHa. MHOXECTBEHHBIN
aienu3M. BianmoneiictBrue HeanmnenbHbIX reHoB. KommiueMenTapHocTs. Onucras. [omumepus

3.4

B3aumoneiictBue reHoTHIIa W cpeAbl TpH  (GopMHpOBaHWHM (eHOTHNA. V3MEHYHMBOCTH ITPH3HAKOB.
KauecTBeHHBIE Y1 KOIMYECTBEHHbIE IIPU3HAKKU. BUIbl \3MEHUYMBOCTH: HEHACHIEACTBEHHAS U HACJIEACTBEHHAs.

MoandukanuoHHass ©3MEHUYMBOCTh. Ponb cpeabl B GopMupoBaHHHM MOIU(PHUKAMOHHONW HW3MEHYHMBOCTH.
Hopma peakumn mpusHaka. BapuaruoHHBIA psg u BapuanuoHHas kpuBas (B. Moramncen). CpolicTtBa
MOIU (PUKAMOHHOW M3MEHYUBOCTH.

T'enortunuueckas n3MeHYMBOCTh. (CBOMCTBA TEHOTHMIIMUYECKOM H3MEHUYHMBOCTH. BHIBI T'€HOTUIIMYECKOM
W3MEHUMBOCTH: KOMOMHATUBHAS, MYTAI[HOHHASL.

KomOunaruBHass W3MEHYUBOCTh. Mei03 U TTOJI0BOM nponecc — OCHOBa KOMOWHATHBHOM HW3MEHYHUBOCTH.
Por koMOMHATUBHOM N3MEHYHBOCTH B CO3JaHH IT'€HECTHYCCKOI'O pa3H006pa31/1${ B IIpe€aejiax OAHOro Buaa.

MyraiyonHass U3MEHYMBOCTb. Buibl MyTanuid: IeHHblE, XPOMOCOMHBIE, T¢HOMHbIE. CIOHTaHHBIE U
HMHJIyLIMPOBaHHbIE MyTallMM. SInepHble M nuTomjaasMarnyeckue Myrauuu. CoMaTHdecKue M II0JIOBbIE
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myTauud. [IpuurHbI BOSHUKHOBEHUS MyTalid. MyTareHs! ¥ UX BIMSHUE Ha OPraHU3MBbl. 3aKOHOMEPHOCTH
MYTalMOHHOIO Tpouecca. 3aKkoH TIOMOJOTMYECKUX PSJOB B  HACIEACTBEHHOM HM3MEHYMBOCTH
(H.W1. BaBuiioB). BHesiiepHast H3MEHYMBOCTh M HACIIEICTBEHHOCTD

3.5

Kapuorun uenoBeka. MexayHaponHas mporpaMMa HCCIIEJOBAaHUS TE€HOMa dYeloBeKa. MeTomabl
1/13yqu1/m TCHCTHUKHU YCJIOBCKA. FGHGEU'IOFI/I‘IGCKI/I?I, 6JII/I3HCL[OBI)II>1, HHTOFCHGTH‘ICCKHﬁ, HOHy.HHIII/IOHHO-
CTaTHCTUYECKUH, MOJIEKYJSIpHO-TeHeTHYecKuii. COBpEMEHHOE OIpe/IeJICHNE TeHOTHIIA: TIOJTHOT€HOMHOE
CEKBEHHPOBAHUE, T€HOTUIIMpOBaHWE, B TOM uyucie ¢ mnomouipto II[[P-ananmmu3a. HacnencreeHHsie
3a00JeBaHUs YelioBeKa. [ ©HHBIE W XPOMOCOMHBEIE OOJIe3HH 4YenoBeka. bole3HU ¢ HaclieJICTBEHHOM
Hpe}lpaCHOHO)KCHHOCTB}O. 3HaquHe MG)]PIHPIHCKOf/i TCHCTUKHU B npezlompamem/m N JICUCHUHN TCHEC-
THYECKHX 3a00eBanmii uenoBeka. CTBOIOBEIE KIIETKH

3.6

JoMecTukanys u ceneKIys. 3apokIeHre CEeNeKIy 1 qoMecTrkanni. Yaenne H.M. BaBumioBa o meHTpax
TIPOUCXOXKJICHHSI 1 MHOT000pa3usl KYJIbTYpHBIX pacTeHHid. Poib cellekin B CO3aHUU COPTOB PaCTEHUI
unopon >kuBoTHBIX. CopT, mMoOpoja, MTaMM. 3aKOH TOMOJOTMYECKHX PSIOB B HAaCIEJICTBEHHOMH
m3meHunBoctd H.W. BaBuiioBa, ero 3Ha4eHuUe 115 CENIEKIIMOHHON Pa0oTHI.

MeTtoapl ceneKMOHHON padoThl. McKyccTBeHHBIH 0TOOpP: MacCOBBIE W HHIWBHUIYAJIBHBIA. DTarlbl
KOMOMHAIIMOHHOM cenekiuu. MchnpiTaHue mpousBoguTeNield 1mo moroMctBy. OtOop mo reHotumy ¢
MOMOIIIBIO OLIEHKH (DeHOTHUIIAa TOTOMCTBA U OTOOP MO TEHOTHITY ¢ ToMombio aHanmu3a JJHK.

HckyccTBeHHBIIE MyTareHe3 Kak METOJ CEJISKIIMOHHON pal0oThl. PaguanMoOHHBIA W XHUMHYECKUI
MyTareHe3 Kak HUCTOYHHMK MYTallMil y KyJIbTYpHBIX (popMm opraHuzmoB. Mcmonbp3oBaHWE T€HOMHOTO
pEeIaKTHpOBaHUsI M MeTONOB pekoMOMHaHTHRIX JHK i monmydeHHs WCXOMHOTO Marepuana ajis
CEJIEKLIUU.

[omyuenne nomumuionaoB. BHyTpuBHIOBas ruOpuaM3auus. bBIM3KOPOIACTBEHHOE CKPEILIMBAHUE, WA
uHOpuIUHT. HeponcTBeHHOe CKpelBaHue, WK ayTOpUIMHT. ['erepo3uc M ero mpuyuHbL Vcronb3oBaHue
rereposuca B cenekuuu. OrmanéHHas rubpuamzauus. [Ipeonosenne Oecruionnss MEXBUIOBBIX THOPHUIIOB.
JlocTrkeHus! celleKUMK PacTeHUH U )KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3yeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpanuiuoHHas OWOTEXHOJOTUA: XjeOOoneueHrue, IOMydYeHHEe KHCIOMOJIOYHBIX
MPOAYKTOB, BHHOAENWE. Mukpoduonorndeckuii cuHTe3. OObEKTHl MUKPOOHMOJIOIMYECKUX TEXHOJIOTHH.
[pousBoacTBo Oeika, aMUHOKHCIOT U BUTaMHHOB. MICKyCCTBEHHOE OIJIOZOTBOpPEHHE. PeKOHCTpYyKIUs
SIALIEKIIETOK ¥ KIIOHUPOBaHUE KUBOTHBIX. METO/I TpaHCIUIAHTAIMH s/Iep KIETOK.

XpoMOoCcOMHasT W TeHHad WHXeHepusa. VICKyCCTBEHHBII CHHTE3 T€Ha M KOHCTPYHpPOBaHHUE
pexomOuHaHTHEIX JIHK. JlocTMXKEHHS W TEpPCHEKTHUBBI XPOMOCOMHOW W TEHHOH WH)KEHEPUHU.
Meauuunckue 6uorexHoaoruu. Vcrnonp3oBaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpPrann4e€CcKoro Mmupa

41

buonornueckoe pa3H006pa3He OpPraHnu3MoOB. COBpEMeHHa}I CHUCTEMa OPraHuv4eCKOro Mupa. HpI/IH]_II/IHI)I
KHaCCI/I(i)I/IKaLII/II/I OpraHu3mMoB. OCHOBHEIE CHCTEMaTHYECKUE T'pyIIibl OPraHu3MoB.

OCoOEHHOCTH CTPOEHHUS U KHU3HEACATCIBHOCTH OJHOKJICTOYHBIX OpraHW3MOB. bakrtepum, apxew,
OIHOKJICTOYHbIE I'PHOBI, OJHOKJIETOYHBIC BOJOPOCIH, APYrHe MPOTHCTHL. KonoHManIbHBIE OpraHU3MBL.
JIBIDKCHME ONHOKJIETOYHBIX OpPraHW3MOB: aMEOOMAHOE, >KI'YTMKOBOE, pECHHYHOE. 3almra y
OJTHOKJIETOYHBIX OpraHU3MOB. Pa3npaxuMocTb y OJHOKIETOYHBIX OPraHu3MoB. TakcHChI

4.2

MHorokneTounsle pacreHusi. B3anmocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl H
CHCTE€MBI OPraHOB MHOT'OKJIETOYHOro oprann3ma. Opranusm Kak equHoe 1nenoe. Tkanu pacreHuid. THnsl
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pacTUTENBPHBIX TKaHeil: oOpas3oBaresibHas, IOKPOBHAs, IPOBOASAMIAS, OCHOBHAs, MEXaHUYECKas.
OcoOeHHOCTH CTpoeHUs, HYHKIUI U PaclONIOKEHHS TKaHEH B OpraHax pacTeHHui

4.3

BereraruBHble U reHepaTuBHble OpraHbl pacreHuil. DyHKIUM OpraHoB U cucreMm oprasoB. Kapkac
pacreHuil. JIBH)KEHHE MHOIOKJIETOYHBIX pacTeHuil: TponusMbl M Hactuu. IlornomeHue Boabl,
YTJICKUCIIOTO Ta3a 1 MHUHEPAIBHBIX BEIIECTB pacTeHMsiMU. [lpixanue pacteHnid. Jn¢¢ysus ra3os uepes
[IOBEPXHOCTh KJIETKM. TpaHCHOPTHBIE CUCTEMBl pacTeHUi. Belgenenue y pacrenuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHON M XUMUYECKOH 3auThl. OUTOHLIMIBL

PasnpaxumocTe M perymauus y OpraHu3MoB. Pa3apa)kMMOCTh M PEryJsiius Y MHOTOKJIETOYHBIX
pacreHuii. PocToBBIE BenecTBa M MX 3HAUCHHUE

4.5

MHOroKJIeTOUHbIE KUBOTHBIE. B3auMOCBsI3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, opraHbl U
CHCTEMBI OPraHOB MHOTOKJIETOYHOro opranu3ma. Opranusm Kak enuHoe nesnoe. I'omeocra3. Tkanu
JKUBOTHBIX M 4YeJOBeKa. THIBl JKUBOTHBIX TKaHEW: SMUTENUANbHas, COSAWHUTENbHAs, MBbIIIEYHasl,
HepBHasA. OCOOEHHOCTH CTpoeHHs, (QYHKUMH W DPACIONOXKEHHS TKaHed B OpraHax >HBOTHBIX H
YeJI0BeKa

4.6

Opranbl W CHCTEMBI OpPraHoOB >XMBOTHBIX. (DyHKIMHM OpraHoB W cucreM opraHoB. Omopa Tena
opranu3mMoB. CKeJleTbl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX XKUBOTHBIX. HapyXHbI M BHYTpEHHUU
ckesieT. CTpoeHUE U TUIIBI COSTUHEHUS KOCTEH.

I[BI/I)KCHI/IC MHOT'OKJICTOUHBIX JKHBOTHBIX. IluTanune >KMBOTHBIX. [IMTaHue ITO3BOHOUHBIX >KMBOTHBIX.
I[I)IX&HI/IG ’)KMBOTHBIX. KOXXKHOE JIbIXaHue. )Ka6epHoe H NETOYHOE JIBIXaHHUE.

Jpixanre MO3BOHOYHBIX >KMBOTHBIX. DBOJIIOIIMOHHOE YCJOKHEHHE CTPOCHUS JETKUX TO3BOHOYHBIX
JKUBOTHBIX. JIpIxaTenmpHas cucremMa 4YejoBeka. MeXaHW3M BEHTWIALUM JIETKUX Yy NTULI H
MJICKOTUTAIOIINX. Tpancnopt BEILIECTB
y opranu3moB. TpaHCIOpPT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBenocHas
CHCTeMa IMO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHus. DBOIIOIMOHHBIE YCIOKHEHUS CTPOSHUS
KpOBEHOCHOM CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX. Bhl/IeieHNE y OpraHu3MoB. BrifieneHne y >KkuBOTHBIX.
CokparutensHble Bakyonu. Opranbl BblnejeHus. CBs3b IOJOCTH Teja € KPOBEHOCHOW U
BBIICJIUTEIbHON cUcTeMaMHu. BblielieHHue y MO3BOHOUYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOUHBIX
JKUBOTHBIX. [IOKpOBBI M X IPOU3BOJHBIE.

PazgpaxumocTs W peryymsanus y OpraHu3MoB. PazqpaXuMOCTb Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PasnpakMMOCTh W peryisius y MHOTOKJIETOUHBIX pacTeHHWi. POCTOBBIE BemecTBa M HX
3Ha4YEHUE.

HepeHas cucrema u peduiekTopHas peryssiusl y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHas cucrema u e€
OTJIeJIbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y )KMBOTHBIX.

PazpaboTtka anroputmMoB M mporpamMm Ui 3((eKTHBHOH (YHKIMOHAJBHOW aHHOTAIlMM T'CHOMOB,
TPAaHCKPHUIITOMOB, IPOTEOMOB, METa00JIOMOB MUKPOOPTaHI3MOB, PACTCHHH, )KMBOTHBIX U YCJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBLE
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OpraHsl U CHCTEMBI OpPraHOB YeJioBeKa. OTIeIbl TOJOBHOIO MO3ra MO3BOHOYHKIX JKUBOTHBIX. Peduiekc
u pednexTopHas nyra. besycioBHbie n ycrnoBHble pediekchl. ['ymopanbHas peryssiuus U 3HJOKPHUHHAS
CHCTE€Ma JKHBOTHBIX U yesoBeka. JKenes3pl SHAOKPUHHON CHCTEMBI U UX TOPMOHEI. J[elicTBre TOpPMOHOB.
B3anMocBs3b HEpPBHOM ¥ SHIOKPUHHOW cucteM. ['mmoranamo-rumopusapHas cucrema. Pedrekc u
peduiextopHas qyra. be3ycioBHBIC U YCIOBHBIE PeICKChI




Kog,
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3amura opranm3Ma oT OonesHell. MMMyHHas cucremMa denoBeka. KileTOWHBIA W TyMOpambHBIA
AMMYHUTET. BpoXnEHHBIA, TPUOOPETEHHBIN CcHeNUPUUSCKH HMMYHUTET. TeopHsi KIOHAIbHO-
cenektuBHOro wummyHurera (I[L.Opmux, @.M.beprer, C.ToneraBa). BocmamuTenbHbie OTBETHI
oprasu3mMoB. PoJib BpoXkIEHHOI0 MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JieBaHUI

5.3

KpoBeHocHas cucrema u e€ opranbl. Cepile, KpOBEHOCHBIE COCYIBI U KpoBb. Kpyru kpoBooOpaieHus.
Pabora cepaua u e€ perynsnus

5.4

Jbixanue denoBeka. Auddysus ra3oB yepe3 MOBEPXHOCTb KIETKU. J[pIXaTeslbHas CUCTEMA YEIOBEKA.
JpIxarensHasi MOBEPXHOCTh. Perymsius neixanus. J{pxareabHbple 00BEMBI

5.5

HI/II.LICBapI/ITCJ'IBHaﬂ CUCTEMaA YCI0BCKaA. OIZ[C.]'ILI MUIICBAPUTEIIBHOI'O TpaKTa. HI/IH_ICBapI/ITCJ'[BHBIC
KCJIC3BbI. BHyTpI/IHOJ'IOCTHOC Y BHYTPHUKJIETOYHOC MUIICBAPEHUE

5.6

IMokpoBs! U ux npousBoaHbie. Oprausl BeyesneHus. [louku. CrpoeHne u G yHKIMOHHPOBaHHE HE(POHa.
OunbTpanys, CeKpenus W 00paTHOe BCaChIBaHWE KAaK MEXaHU3Mbl PabOThl OPraHOB BBIICICHHS.
OO0pa3oBaHHEe MOYH Y YEJIOBEKa

5.7

Z[BI/I)KGHI/IC YyeJloBeKa: MbIIedyHas cucreMma. CKelleTHBIC MBIIIObI W HX pa60Ta. CTpOCHI/Ie W THUIIBI
COEIMHEHHS KOCTEH

Teopus 3Bosonnu. Pa3BuTHe xn3Hu Ha 3emiie

6.1

OpomonuonHas Teopust Y. [apsuna. IIpennockiku BOZHMKHOBEHUS JapBUHU3MA. JKU3Hb M HaydHas
nesitenbHOCTh Y. JapBuHa.

JBwmkymue cuibl SBomonmu BuAoB 1o Y. JlappuHy (BBICOKas HMHTEHCHBHOCTH Pa3MHOXCHUS
OpPraHM3MOB, HaCJIEACTBEHHas WM3MEHYHMBOCTh, 0OOpb0a 3a CYIIECTBOBAaHWE, ECTCCTBEHHBIH U
HUCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunTeTndeckorr Teopun HBomouuu (CTD). HelrTpanbHas Teopusi HBOJIOINH.
CoBpeMeHHasi DBONIOLMOHHAs OWONIOTHs. 3HAYEHHE DSBOMIONUOHHON TeopuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUPa

6.2

[onynauus kak sneMeHTapHas enuHuua 3Boouud. COBpEeMEHHbBIE METOIbl OLIEHKH T€HETHYECKOTo
pasHooOpa3usi U CTPYKTYypbl nonmysiuuid. V3meHeHue reHodoHIa MONYISALIMM Kak 3JIEMEHTapHOE
9BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH TeHeTndeckoro paBHoBecus [x. Xapnu, B. BaiinGepra.

DrneMeHTapHble (aKTOPBI (IBUXKYIIAE CHIIBI) 3BOMIOIMH. MyTamuoHHBIH mporecc. KomOnHaTnBHAs
M3MEHYMBOCTh. Jlpei() TeHOB — ciydaiiHble HEHAaNpaBJCHHbIC W3MEHEHHUS 4YacToT aleled B
MOMyIAUAX.  O¢Qexr ocHoBarenmss. Mwurpanun. VBomsmus momyssiuii:  reorpadmdeckas
(pocTpaHCcTBeHHAs), OMOJIOrHYECKast (PETPOyKTHBHAS).

EcrectBennslii otO0p — HampaBaolnuii  ¢axtop sBomonuu. DopMBI  €CTECTBEHHOIO OTOOpa:
JBUKYILUH, CTaOUIM3UPYIOIUH, pa3peIBaronii (Iu3pynTHBHBIN). [lonoBoit 0TOOD.

[Ipucrnocob1eHHOCTh OPraHU3MOB KaK pPe3yibTaT MUKPO3BOMIONMHU. BO3HHKHOBEHHE NMPHUCIOCOOICHUH
y oprauusMoB. Apomop¢ho3sl U uanoamantanui. IIpumeps! npucnocoOneHuit y opranusMos. OTHO-
CUTENBHOCTD IIPHUCIIOCOOIICHHOCTH OPraHU3MOB.

Bug, ero xputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT MHKPOIBOJIONMH. M3omsmums —
KIIFOUeBOl  (pakTop BUAooOpaszoBaHus. I[lyTH H crmocoOBl BHAOOOPA3OBAHHSL —aJUIOHNATPHYECKOE
(reorpaduyeckoe), cUMIarpuuecKkoe  (PKOJOTMYECKOE), «MTHOBEHHOE»  (MOJUIIIONIN3aIlus,
rubpuan3anys). JIuTenbHOCTh SBOJIIOIHOHHBIX MTPOIIECCOB.
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MexaHu3MBbI HOPMUPOBAHUS OHOIOTHIECKOTO PA3HO00pa3Hsl.

Ponb sBOMONIMOHHON OWONOTMH B pa3pabdOTKe HAYYHBIX METOJOB COXpaHEeHHsI OMOpasHOO0Opasus.
MHUKpPO3BOTIONHNS M KOIBOJIOIIS TAPA3UTOB U MX X035€B. MeXaHU3MbI (POPMHUPOBAHUS YCTOHYINBOCTH K
AaHTHOMOTHKAM M cIoc0o0BI OOpBHOBI ¢ HEl

6.3

Metoasl u3ydyeHHS MakpodBomouud. llageoHTonoOrMuyeckue MeTONbl U3YYEHHUs  SBOJIOLHUU.
[epexonusie HopMbI U PUIIOreHETHUECKUE PSIIIBI OPraHU3MOB.

Bbuoreorpaduueckne MeToms! u3ydeHus spomonnu. CpaBHeHwe ¢(iopsl W (ayHBl MarepuKoB M
ocTpoBoB. bruoreorpadpuueckue odnactu 3eMin. BUABI-3HIEMHUKH U PEITUKTHI.

OMOpHONOTHYECKAE U CPABHUTEIBHO-MOP(POJIOTHYECKAE METOABI H3yICeHHUs dBOMIONNH. [ 'eHeTnueckne
MEXaHU3Mbl 3BOJIOLMM OHTOr€HEe3a W IIOSABJIECHUSA OHBOJIOLMOHHBIX HOBLIECTB. [ OMOJOrMYHBIE U
aHAJIOTMYHble oOpraHbl. PyauMeHTapHble Opranbl M aTaBU3Mbl. MOJEKYJISIPHO-TEHETHYECKUE,
OMOXMMHYECKHE ¥ MaTeMaTHYeCKHe METOABl HW3YYEHHS OBONIONUH. | OMOJIOTMYHEIE TCHEL
CoBpeMeHHBIE METOBI IIOCTPOCHHS (PIITOTCHETHIECKHX JICPEBHEB.

XpOMOCOMHI)IC MyTalluy U 3BOJIFOIUS TEHOMOB.

OOmue 3akoHOMEpHOCTH (IIpaBuia) IBOJONUU. HeoOpaTUMOCTh 3BONIONUU. ANanTUBHAS paualiusl.
HepaBHOMEpHOCTH TEMIIOB YBOJIIOLIUN

6.4

Hayunble rumores3bl NMpOMCXOXKIEHUS JKM3HM Ha 3emie. AOuoreHes u mnancrnepmus. JloHayuHble
MPEICTAaBICHHS O 3apOXKIACHUM >KU3HU (KpealHoHH3M). ['umoreza MOCTOSHHOI'O CaMO3apOXKACHUS
JKU3HU U e€ ornpoBepkenue onbitamu @. Penu, JI. Cnaysutannany, JI. Tacrepa. [IpouncxoxaeHue »u3Hu
U acTpOOHONOT UL

OcHOBHBIE ATaIBl HEOPraHUIecKo# dBomonuu. [InanetapHas (reojsormaeckas) 3BOJTONUA. XUMIIECKas
IBONIOIMS. AOWOTeHHBIH CHHTE3 OpPraHMYecKuX BemniecTB W3 Heopranmueckux. Ombeir C. Muiepa
u I'. FOpu. O6pazoBanue momimepoB u3 MoHOMepoB. KoarepBarnas rumnoreza A.M. Onapuna, runoresa
nepuyHoro OynpoHa JIx. XomnaeiiHa, renerudeckas runore3a . Mémnepa. Pubozumbr (T. Uek) u
runore3a «mupa PHK» Y. I'unbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHUE MPOTOKIIETKH.

Ucropus 3emm 1 metonbl e€ m3ydeHns. VIckomaeMbie OpraHMYecKHe OCTaTKU. | eoxpoHomorus u eé
Metonsl. OTHOCHTENBHAsT M a0CONMIOTHAs TeOXpOHOJOTHs. [eoxXpoHomormdeckas MIKamxa: J0HBIL, PHI,
NIEPUOJBL, FTTOXU.

HavanpHple sTanbl opraHudeckoil 3BoMoIMU. [losiBICHUE W 3BOIOMUS MEPBBIX KICTOK. DBOIIOIUS
MeTtabonn3ma. Bo3HUKHOBEHUE MEPBBIX dKocucTeM. COBpeMEHHbBIC MUKPOOHBIE OMOTUIEHKU KaK aHaJIor
nepBbIX Ha 3emiie coodecTB. CTpoMaTonuThl. [IpokaproThl U DYKapHOTHI.

[Ipoucxoxkaenne  dykapuor  (cUMOHWOreHe3).  DBOJIOIMOHHOE  IMPOMCXOXKACHHE  BHUPYCOB.
HpOI/ICXO)KI[eHI/IC MHOT'OKJIETOYHBIX OPraHUu3MOB. Bo3HnkHOBEHHE OCHOBHBIX Tpynrn MHOT'OKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOLUHU BBICIIMX pacTeHui. OCHOBHBIE apoMopd 03kl pacTeHuid. Boixon pacreHuit
Ha cyury. [losBlieHHE CIIOPOBBIX pacTeHUH U 3aBoeBaHue UMM cyld. CemeHHBIe pacTeHus. [Iporcxox-
JIeHHE LBETKOBBIX PACTCHHM.
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OCHOBHBIE 3Tallbl SBOJIIOIUN KUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl )KUBOTHBIX. BeHacKast ¢ayHa.
KemOpuiickuii B3pHIB — MOSIBICHUE COBPEMEHHBIX THIOB. [lepBbie XOpAOBEIE )KUBOTHEIE. JKH3HB B BOJIE.
OBoOIUs MO3BOHOYHBIX. [Iponcxoxaenue ampuouil u pentuiuii. [IporcxoxaeHne MIECKOMUTAIOIIIX
unrul. IlpuHoun kmodeBoro apomopgo3a. OcBoeHne OECMO3BOHOYHBIMH M TTO3BOHOYHBIMHU
YKUBOTHBIMH CYIIIH.

PazButre xu3HHM Ha 3emiie TI0 ApaM W MEPHOAAM: apxell, MPOTepo30i, Majaeo30i, Me3030i, KaitHO30H.
OO0miast XxapakTepUCTHKa KJIMMaTa M TeOJIOTHYeCKHX MporeccoB. [losBiieHHe U paciBeT XapaKTepHBIX
OpraHM3MOB. YTIIeOOpa3oBaHME: €T0 YCIOBUS U BIMSHNE HA Ta30BBIA COCTaB aTMOChEpEL.

MaccoBble BBIMHpAHHUS — 3KOJOTMYECKHE KPU3WUCHI Mpouuioro. IIpHuuHBI U CAEACTBUS MacCOBBIX
BbIMHUpaHHii. COBpEMEHHBIN SKOJIOTHYECKUN KPH3HC, Er0 0COOEHHOCTH

6.5

Paznensl u 3amadu AHTPOIIOJIOTrUN. MeTtonasl AHTPOITIOJIOTHUH. CraHoBieHHe HpeIlCTaBJ'[eHI/Iﬁ (0)
MPOUCXOKICHNH YCIIOBCKA. COBpCMeHHLIe HaY4YHBIC TCOPHHU.

CXO,Z[CTBO geJioBeKa ¢ JKHBOTHBIMH. CHUCTEMaTHYeCKOe TOJI0KEHHE YeJIoBeKa. CBH,Z[CTGJ'H:CTB& CXO0ACTBa
YCJIOBCKa C JKHBOTHBIMH! CpaBHI/ITeJ'ILHO'MOpq)OHOFI/I‘{eCKI/Ie, 3M6pI/IOHOFI/I‘{eCKI/Ie, (l)I/ISI/IOJ'IOFO-
6HOXHMH‘ICCKI/I6, ITOBCACHYCCKHC. Otrimuus denoBeKa OT >KUBOTHBIX. HpHMOXO)K,Z[eHI/Ie U KOMIIJICKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra BTOpOﬁ CUTHAJIbHON CHCTEMBI.

HdBuwxymme cunbl  (pakTopbl) aHTpomoreHesa: OuoJoruyeckue, conuaibHble. COOTHOILEHUE
OHMOJIOTHYECKUX U COLUANTBHBIX (PaKTOPOB B aHTPOIIOreHE3E.

OCHOBHBIE CTaAMM aHTPOIOreHe3a. ABCTPAIONUTEKU — ABYHOTME IpeAkH Jiofeil. UenoBek ymelbli,
IIEpBbIE U3TOTOBJIECHUS OpyAUN Tpyzaa. YenaoBek NpsAMOXONAIMM U NMEPBbIM BBIXOX JIOAEH 3a Mpeseiisl
Adpukn. YenmoBek reiinensOeprekuii — OOIIMI MPENIOK HEaHJEPTAThCKOTO YEJOBEKAa M UEJIOBEKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM Kak BHJA JIIOACH XOJOAHOTO KiMMara. YesloBeK pa3yMHBIN
COBPEMEHHOT'0 THIIa, IEHUCOBCKIH YEJIOBEK, OCBOCHNE KOHTHHEHTOB 32 IpeenamMu AQpuKH.

3BOJ'IIOI_II/I$I COBPEMEHHOI'0 4YCJIOBCKA. EcrecrBeHHbIM OT60p B NOIMYJANUAX YCJIOBEKA. My’TaLIHOHHBIﬁ
npouecc u HOJ'II/IMOp(I)I/ISM. HOHYJISILII/IOHHLIC BOJIHBI, Z[pCI\/‘I(i) TCHOB, MUTPpallHA U ((3(1)(I)CKT OCHOBArTeCIs»
B NOITYJIAIUAX COBPEMEHHOI'O YECJIOBEKA.

UYenoBeueckue pacel. llonstue o pace. Bonbimme pacel: eBponeougHasi (eBpasuiickas), aBcTpalo-
HerpouaHas (dKBaTOpHaibHAasd), MOHTOJOHIHAS (a3uaTcKo-aMepukaHckas). Bpems u mytu pacceneHus
yejoBeka Mo IuiaHeTe. EauHCTBO uenoBeueckux pac. HayuHas HECOCTOSATENBHOCTh pacu3Ma.
[IprucnocoOaeHHOCTh YelloBeKa K Pa3HbIM YCIOBHAM OKpYXaroleil cpeapl. BiusHue reorpaduueckoit
cpeapl U apeiida reHoB Ha MOP(HOIIOTHIO M PU3HOJIOTHIO YeTTOBEeKa

DKOCHCTEMBI U TPUCYIITHE UM 3aKOHOMEPHOCTH

7.1

Pazpgensl 1 3aa4u SKOIOTUH. CBsI3b DKOJIOTHH C APYIruMH HayKaMH.

Mertons skosorun. Ilonessie HabMOAEHUS. DKCIEPIMEHTHI B SKOJIOTHH: IPUPOTHBIE U IaOOpaTOpHEIE.
MogenmupoBaHue B JKOJIOTMU. MOHMTOPUHI OKPYXKAIOLIEH CpEeAbl: JIOKAJIbHBINA, PErHOHAIBHBIA U
100 aTbHBIN

7.2

Okonornyeckue (HakToppl W 3aKOHOMEpHOCTH wux neiictBus. Kitaccupukanus HKOIOTHYECKHX
(akTopoB: aOWOTHYECKHE, OUOTHYECKHE, aHTpPOIOreHHble. OOIe 3aKOHOMEPHOCTH JCHCTBHS
skosiornueckux ¢akropoB. IlpaBuno wmunHumyma (K. lnpenrens, FO. JIubux). TonepaHTHOCTS.
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OBpHUOHOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MEI.

Aobunornueckue ¢pakTopbl. CBET Kak dKOJOrHUecKuil (aktop. JleiicTBiE pa3sHBIX YU4aCTKOB COJHEIHOTO
CIIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKUE IPYIIbl PACTEHUM M KMBOTHBIX 10 OTHOLIEHHMIO K CBETY.
CurnanpHas poinb cBeTa. @OTONEPHOAN3M.

Temmneparypa kak skosiorudeckuii paxrop. [eiicTBue Temneparypsl Ha opranu3mbl. [1oWKHIOTEpMHBIE
Y TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocth kak skojormuecknid (akrop. IlpucmocoOieHusi pacTeHWd K TMOJACPKAHUIO BOIHOTO
Oarmanca. Kitaccudukarus pacTeHuid 1o OTHOMICHUIO K Boje. [IprcnocoOieHust sKUBOTHBIX K U3MEHEHUIO
BOJIHOT'O pEKUMa.

CpCZ[LI obuTanus OpraHnu3MoB: BOJHAasA, HA3EMHO-BO3AYIIHAaA, ITOYBCHHAA, FJIy6I/IHHa)I IIOAIIOYBCHHAA,
BHYTPHUOPraHU3MCHHaAsA. DU3NKO-XUMUUECCKHUE 0COOEHHOCTH cpea oonTaHu s OpPraHu3MoB.
HpI/ICHOCO6J'IeHI/I)1 OpPraHu3MoOB K XU3HHU B PasHBIX CPpCaax.

buonoruueckue putmbel. BHemnune u BHyrpeHHHE pUTMbL. CyTOUHBIE M TOAUYHBIE PUTMBIL.
[IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUH JKU3HHU.

JKuznennslie popmbl opranu3moB. [ToHsATHE 0 )xu3HEHHOHN hopMe. JKu3HEeHHBIC (OPMBI PACTCHHUIA: epe-
Bbs, KYCTapHHUKH, KYCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHONETHWUE TpaBbl. JKu3HEHHBIE (HOPMBI
JKUBOTHBIX: TUAPOOHOHTHI, T€OOMOHTHI, a3pO0HOHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HU.

Buotnueckue pakropsl. Buabl OHOTHYECKUX B3aMMOICHCTBHN: KOHKYPSHIIHS, XHITHUYIECTBO, CHMOHO03
u ero Qopmel [lapasuTu3M, Koomepamus, MyTyaiu3M, KOMMEHCAIH3M (KBapTUPaHTCTBO,
HaxyieOHu4ecTBo). Herpoduueckne B3aumonelictBusi (Tonmudeckue, Qopudeckue, ¢dabpudeckue).
3HayeHre OMOTHYECKMX B3aUMOJIEHCTBHMI JJI CYIIECTBOBAHMsS OpPraHM3MOB B Cpele OOUTaHHUA.
[TprHLIKI KOHKYPEHTHOT'O M CKIIIOUEHHS

7.3

DKOJIOTHYECKHE XapakKTCPUCTUKH  ITOIMYJIALIAU. HOHYHHHI/IH Kak Owmoisormueckas cucreMa. Poib
HEOJTHOPOJHOCTU Cpelibl, Gu3nueckux 0apbepoB U 0COOSHHOCTEH OMOJIOrMH BHJIOB B (DOPMHUPOBaHHH
MPOCTPAHCTBEHHOH CTPYKTypbl monyisinuil. OCHOBHBbIE TOKa3aTeNW TMOMYJSILIHUUA: YHCIEHHOCTD,
IJIOTHOCTh, BO3pacTHas M IOJOBas CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMIl POCTa, CMEPTHOCTb,
MUTpAaIHsL.

Okonornyeckas CTpykTypa monymsnnd. OneHka YHCICHHOCTH IOMYIBIIH. JJnHAMIKa TOMYJIAIIH 1 e
perymsus. bruotndeckuii moTeHIMAN MOMYJBIUN. MozxennpoBaHnne AWHAMUKA TOMyJsuud. Kpusreie
pOCTa YUCICHHOCTH Honysinuu. KpuBble BBDKHBaHUS. Peryisius 4MCIeHHOCTH MOMYISIUI: PoJb
(aKTOpOB, 3aBUCAIIMX M HE 3aBUCAIMX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BHAOB (r- u K-
CTpAaTEeTHH).

[Monsarne 00 3kojormueckod Humre Buaa. MecrooOuTanume. MHOrOMEpHas MOJEHb SKOJOTHYECKOH
Hum Jx M. Xarunncona. Pa3mepsl skonoruueckoi Humu. [loreHnnanpHas U peaau3oBaHHas HUIIY.

Bun xak cucrema nmomymsiuii. Apeanbl BUIOB. BUIIbI M UX KM3HEHHBIE CTPATeTHU. 3aKOHOMEPHOCTH
TIOBEJICHUSI 1 MUTPALlMH )KUBOTHBIX. BHOOrnuecKkre NHBa3N 1 YyKEePOJHBIX BHIOB

74

CoobuiecrBa opranu3MoB. buoneno3 u ero crpykrypa. CBA3M MeXIy OpraHu3MaMu B OHOLIEHO3E.
OkocucremMa kak OTkpbiTas cucrema (A./Dx. Tencnu). DyHKUMOHaIbHBIE OJOKM OpPraHU3MOB B
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9KOCHCTEME: MPOAYIEHTHl, KOHCYMEHTHI, penyleHTh. Tpoduueckue ypoBHH. Tpoduueckue memu u
cetu. Aduornueckue O10ku sKocucTeM. [1oUBEI U Wbl B 3KocucTeMax. KpyroBopor BemecTs M MOTOK
SHEPIUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNu 3KocHCTeMbl. bromacca W mpoayKuus. OKOJIOTMYEeCKHE MHUPAMHIIBI YHCE,
OMOMaCCHI M SHEPTHH.

HampaBnenHble 3akOHOMEPHBIE CMEHBI COOOILECTB — CyKIecCHU. [lepBUYHbBIE U BTOPHYHBIE CYKIIECCUH U
WX MPUYUHBL. AHTPOIIOTEHHBIE BO3EHCTBIS Ha cyKieccuu. KimmmakcHoe coobmecTtBo. buopasnoobdpasue
Y TIOJIHOTA KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COODIIECTB.

HpI/IpOI[HI)Ie OKOCUCTCMBEIL. AHTpOHOI‘eHHLIe OKOCUCTCMEIL. ArpOSKOCHCTeMa. ArpoueHo3. Pazmuus
MEXKAY aHTPOIIOI'CHHBIMU U MPUPOAHBIMH 3KOCUCTEMaMMU.

Ypboskocucrempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucreM. [opomckas d¢uopa u  dayHa.
CuHaHTpONM3aKs TOPOACKOH (ayHBI. bnomorndeckoe u X03sSHCTBEHHOE 3HAYCHHE arpOdKOCHCTEM U
ypOoskocrucreM. 3aKOHOMEPHOCTH (OPMHPOBAHHS OCHOBHBIX B3aHMOICHCTBHI OpPraHM3MOB B
JKOCH CTEMAX.

[lepenoc sHepruMm ¥ BELIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTh OPraHu3MOB,
TONYJISIIIUI ¥ 3KOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIOT'€HHBIX BO3/1EHCTBUHN
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Buocdepa — obmenanerapaas 00oa04uka 3eMiTH, TJIe CYIIECTBYET UM CYIECTBOBANA KU3Hb. Y YCHHE
B.1. Bepnanckoro o 6uocdepe. Obnactu 6uochepsl u e€ cocras. JKupoe BemiectBo duochepsl U ero

(GYHKITHH.

3aKkoHOMEpPHOCTH CyliecTBoBaHus ouochepsl. OcodbeHHoCTH Onocdepsl Kak riodaibHOW SKOCHCTEMBI.
Hdunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB M OHWOT€OXMMHYECKHE LIUKIIBI
(yrnepona, a3ota). PutmMmuuHOCTh sBIeHUH B Ouochepe.

3onaneHOCTh Onochepsl. [lonstne o Ouome. OCHOBHBIE OWOMBI CyIIHM: TYHJIpa, XBOWHBIC Jieca,
CMCIIIaHHbIC ¥ MMHUPOKOJIMCTBCHHBIC JIeCa, CTCIH, CABAHHBI, ITyCTHIHH, TPOITUYECKUE JIECa, BHICOKOTOPbSIL.

Knmmar, pacTuTensHBIA 1 )KUBOTHBIA MEp OMOMOB CYIIIH.

CrpykTrypa 1 QYHKIHSI )KHBBIX CUCTEM, OLIEHKA HX PECYpPCHOTO MOTCHIHANA U OnocepHBIX () YHKIIHHA

7.6

OKoyornyeckie KpU3UChl M HMX NpUYMHBL BosaeiictBue dvenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AyIIHOM cpeabl. OxpaHa Bozayxa. 3arps3HeHHEe BOAHOM cpeipl. OxpaHa BOJHBIX PECYpPCOB.
Paspymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpONOTeHHOE BO3JEHCTBHE HA pPACTUTENBHBIA U KUBOTHBIA Mup. OXpaHa pacTUTENBHOIO MU
XKUBOTHOr0 Mupa. OCHOBHBIE NMPUHLUMIBI OXpaHbl npupoasl. KpacHble kuuru. Ocobo oxpaHsemble
npupoausle Tepputopun (OOIIT). boranuueckue caabl U 300J0TMUECKHE TapKU.

OCHOBHEIE IPUHIUIIBL YCTOﬁqHBOFO pa3sBUTUA  YC€JIOBCHECTBA HW  IPUPOABIL. PannonansHOE
IPpUPOAOITOJIb30BAHNUE U COXPAHCHHUEC OHOJIOTHYECKOT O pa3H006pa3H;[ 3emnu




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

1. Buonorus 10 knacc: yueOHUK IS 001100 Pa30BaTEIBHBIX OPraHU3aLHii: YT IyOIeHHBII
ypoBeHb; moj penakiueit B.B.ITaceunnka.-3-e uzn. — M.:IIpocsemenue, 2021.-272 c.:
W1 -JIMHUS KU3HH.

. buomorus 11 knacc: yueOHUK 17151 00111€00pa30BaTEIbHBIX OpraHu3aIuii: yriryOJIeHHbIH

2. b 11 yued O1meo0p p yriy6
ypoBeHb; moj penakmnueit B.B.ITaceunnka.-3-e uzn. — M.:IIpocsemenue, 2021.-272 c.:
WIL.-JIMHUS KU3HU.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Meroauueckoe nocodue MOArOTOBJIEHO K U31aHHOMY B cooTBeTcTBIH ¢ DI'OC
yueOHuKky A. A. Kamenckoro, E. A. KpukcynoBa, B. B. Ilaceunnka «buonorus. O6mas
ouonorus. 10—11 knaccel. YriayOieHHbI ypOBEHbY.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. http://www.e-osnova.ru - XXypuan «buonorus. Bee ans yaures!y

2. http://digital. 1september.ru — O6mepoccuiickuii mpoekt «IIkona mdpoBoro Bexay.
3. http://school-collection.edu.ru - Komtekmus idpoBbix 00pa3oBaTeabHbIX PECYPCOB.
4. http://www.electroniclibrary2l.ru - Dnexrponnas 6ubnmoreka 21 Beka.

5. http://www.ege.edu.ru - OdurnanbHeiii HHGOpMaMOHHKIH TTopTan EI'D.

6. http:/mww.zavuch.ru - Caiit st yaureneit.

7..http://multiurok.ru - BecriaTHbIit KOHCTPYKTOP CAUTOB AJIS YAUTEIIS.
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