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[Tporpamma o yueGHOMY npeamety "buosorus" (nanee - 6M0yIorus) HA YpOBHE CPEIHETr0
obmiero obpazoBanus pa3padoTaHa Ha ocHOBe DeaepanbHOTO 3aKk0oHA OT 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit ®enepauuny, GPI'OC COO, Konuenmuu mnpenoaBaHus
yueOHOoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmbl
BOCIIUTAHHUS.

YueOusii mpenmer  «buonorus» yrnyonéunoro ypoHs wu3yueHus (10—11 xmaccer)
SIBJIIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOM obOnactu «EcTecTBEHHO-Hay4HbIE MPEAMETHI».
Cornacvo mnonoxkenusim ®PI'OC COO mnpodunbHble ydeOHbIE MNPEAMETHI, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBIISIOTCS CIIOco00M auddepeHnnanun o0yIeHuss Ha YPOBHE CPETHETO
o0miero o0pa3oBaHMsS U MPU3BAHBI OOECHEUYUTH MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM,
CpeaHMM OOIIMM, CpeIHUM MPO(ECCHOHANBHBIM U BRICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 3THX Y4eOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEILICHHE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIONINX 33ad, CBSA3aHHBIX C MPO(OpUEHTAIIUEH
oOydaromuxcss ¥ CTHUMYJIHPOBAHUEM HWHTEpeca K KOHKPETHON 00JacT Hay4dHOrO 3HaHWUS,
CBSI3aHHOTO C OWOJIOTHEW, MEIHUIWHOM, JKOJIOTHEH, TCUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEIIOM.

[Iporpamma o yue6HOMY npeamety "buomorus" na€r mpencraBieHue O IENH U 3a7adax
M3y4eHHS y4eOHOTOo mpeamera «bruonorus» Ha yriyOnéHHOM ypOBHE, OMPEIesieT 00s13aTeIbHOE
(VHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHME, €ro CTPYKTYpUpPOBaHHE IO pas3iesiaM U Temawm,
pacripesienieHue 1o KiaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh U3YUeHUsI yueOHOro MaTepuana
C y4€TOM MEXIPEIMETHbIX W BHYTPHUIIPEIMETHBIX CBf3€H, JOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMmme mo Ouosiornu peaan3oBaH MPUHIIHIT
MIPEEeMCTBEHHOCTH C HW3y4YeHHEeM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromapst 4eMy [POCMATPUBACTCS  HAMPABICHHOCTh HA  IOCIEAYIOIIeEe  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUIECKOTO MBIIUICHUS, TPEJCTABICHUNH O 3JOPOBOM 00Opa3e >KU3HU, HA
BOCIIMTaHHE OEpEeKHOTO OTHOILIEHHUS K OKpYyXKaroliel mnpupoaHoil cpene. B mporpamme 1o
OMONIOTHH TaKXe TMOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buosjorus» B peanusarnuu
tpeboBanuit ®I'OC COO Kk MmIaHUPYyEeMbIM JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM
pesynbratam oOydeHHs W B (OPMHUPOBAHMU OCHOBHBIX BHUJIOB Y4eOHO-ITO3HABATEIHHON
NEeSITeIbHOCTH OOYyYaloluXcs IO OCBOCHHUIO COAEpkKaHHs OHOJIOrHYecKOro oOpa3oBaHUS Ha
YPOBHE CpEJTHEro 00111eT0 00pa30BaHUs.

VYuebublii npeamer «buonorus» Ha ypoBHE cpenHero ooOmero oOpa3oBaHUsS 3aBeplIacT
Ouosiornuyeckoe o0Opa3oBaHUE B IIKOJIE M OPUEHTUPOBAH HA PACIIUPEHUE U yIIyOJIeHUe 3HAHUM
oOyyaroImuxcs O JKMBOM MpHPOJE, OCHOBAX MOJIEKYJISIPHOH M KJIETOYHOH OHOJIOTHH,
AMOpHUOJIOTUN U OMOJOTHM Pa3BUTHSI, TEHETHKH, CENEKLNH, OMOTEXHOJIOIHH, IBOJIIOIIMOHHOTO
YUEHUS U 3KOJIOTUH.

N3yuenune yuebHOro npeamMera «buosorus» Ha yriayOJeHHOM YpOBHE OPHMEHTHPOBAHO Ha
HNOJArOTOBKY OOyYaroIMXcs K MOCIEAYIOUIEMY IOIY4EeHUI0 OMOJIOrM4ecKoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro Coaep)KaHUs
COCTABIIIET CUCTEMa OHMOJIOTMYECKHX 3HAHWH, TOJYYEHHBIX NPU H3YYEHUH OOYyUarOMIMMUCS
COOTBETCTBYIOLIMX CHCTEMATHYECKUX pa3leioB OWOJIOTUM Ha YpOBHE OCHOBHOIO OOIIEro
obpazoBanust, B 10—11 kimaccax 3T 3HaHUS TOJTYYarOT pa3BUTHE. Tak, pacIIMpeHsl U yriTyOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTEHMsIX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3Me uelIoBeKa,
O0IMX 3aKOHOMEPHOCTSIX JKM3HH, JONOJHHUTENBHO BKIIOUEHBI OWOJIOTUYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhlE MOYKHO HCIOJIb30BaTh KaK OPUEHTUPBI IS
nociaenyoomero Beidopa npogpeccun. Bo3MokHa Takxke MHTErpanus OMOJIOTMYECKUX 3HAHUM C



COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJYYCHHBIMHU O0yUYaOIUMUCS TIPHU U3yUYeHUU (HU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

Crpykrypa mnporpamMmsl Mo YyuyeOHOMYy mnpeamery "buosorusa" oTpaxaer CHUCTEMHO-
YPOBHEBBII M 3BOJIOLMOHHBIN MOAXOABl K M3yyeHHIO Ouosnoruu. CoryiacHO UM, H3y4YaroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC /IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHM3allvH,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHeHHs OHOJOrMYECKOro pa3zHooOpa3us
wraneTel. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOH M KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUU U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTHH, aKTYaJM3UPYIOTCS 3HAaHUS OOydarommxcst Mo OOTaHWKe, 300JO0THH, AHATOMUH,
¢uznonorun yenoseka. B 11 kiacce u3yyaroTcst 3BOJIOIMOHHOE yY€HHE, OCHOBBI 3KOJIOTUU U
yueHue o buochepe.

VYuebublii mnpenmer «buonorus» mnpusBaH 00€ClEYUTh OCBOCHHE OOyYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPUH W 3aKOHOB, WJEH, NPUHLUIIOB M IpaBWI, JIEXKAlUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, 3HAHWHA O CTPOCHWH, MHOTOOOpa3uu |
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIyJIALUH, OUOLEHO03a, IKOCUCTEMBI, O BbIJIAIOLINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTMH, MPHUKIAIHBIX ACIEKTax
Ouosiorndyeckux 3HaHWM. /g pa3BUTHS M NOJAEp)KaHUS MHTepeca O0ydarolmuxcs K OMoJIoruu
HapsAIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO MaTepuaia B COJACPKAHUU MTPOTPAMMBI T10
OMOJIOTMU TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS M Pa3BUTHs TOM MM HMHOU
o0yiacTi OMOJIOTUH, BKJIAJJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Ilens n3yuenus: yueGHoro npeamera «buonorus» Ha yrimyOiaéHHOM ypoBHE — OBJIaZieHHE
O0y4JarolMMHUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHATBHONW OPTaHU3AIMd KUBBIX CHCTEM
Pa3HOTO paHTa ¥ MPUOOPETEHHE YMEHUHN HCTIOIb30BaTh STH 3HAHUS B (HOPMHUPOBAHWH WHTEpECa
K omnpeAenéHHo 00nacTu mpoQecCHOHATBHON NeATeTbHOCTH, CBA3aHHONW ¢ OMOIOTHEH, WIn K
BbIOOPY YueOHOT0 3aBe/IeHuUs AJIsl IPOAOIKEHUs OMOJIOrH4ecKoro o0pa3oBaHusl.

JlocTukeHue 1enu u3ydeHust yueOHoro npeamera «buonorusi» Ha yriiyOaéHHOM YpOBHE
obecreynBaeTcs pelIeHueM CIeIyrouX 3a1au:

OCBOCHHE  OOYYalOIIMMHUCS  CHCTEMbI ~ OHOJOIMYECKMX  3HAHHU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICMIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBUIIaX,
COCTABIIAIONIMX COBPEMCHHYIO E€CTECTBCHHO-HAyYHYH) KapTHHY MHpa;, O CTPOCHUH,
MHOT000pa3u ¥ 0COOCHHOCTSIX OHMOJOTMYECKUX CHUCTeM (KJIETKA, OPTaHU3M, HOIMYJISIHS, BHI,
ouoreoreHno3, Ouocdepa); O BBIJAIOIIUXCS OTKPHITHAX M COBPEMEHHBIX MCCICIOBAHUAX B
OHoJIOruu;

O3HaKOMJICHHE  OOydYaroImuxcs ¢  METOJaMH  TO3HAaHUS  KMBOM  IPUPOIBL:
HCCIIEIOBATeIbCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHM,  TAJCOHTOJIOTMH, OSKOJOTMM); METOJAAMH  CAMOCTOSITEIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIIEeJOBaHUN B Jlabopatopuu M B mpupoje (HaOirojeHue, H3MEepeHue,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaICHHUC 06y‘-IaI-OHII/IMI/IC$I YMCHUSAMU: CAMOCTOSATCIBHO HAaXOAWTbh, AHAJIM3HUPOBATH H
HUCIIO0JIB30BATh 6I/IOJ'IOI"I/I‘leCKy}O I/IH(1)OpMaI_II/IIO; MOJIL30BAaTLCSI OMOJIOTHYECKOMN TCpMHHOJ’IOFHCﬁ u
CHMBOHHKOﬁ; YCTaHaBJIMBATb CBA3b MCXKAY  pPa3sBUTHEM Oounoyiorun n COMaJIbHO-
SKOHOMHWYCCKHMMH H 3KOJOIMYCCKHMMH HpO6JICMaMI/I YCJIIOBCUCCTBA, OLCHHMBATH IIOCICACTBHUA



CBOCH JEATENLHOCTH MO OTHOIICHHIO K OKPYXKaIoIeld NpPUPOJHON cpenae, COOCTBEHHOMY
3I0POBBIO W 3JIOPOBBIO  OKPYXKAIOIIMX JIFOJICH; OOOCHOBBIBATH W  COOJIIOJIATH  MEPBI
npodunakTuku WHQPEKIIMOHHBIX 3a00JI€BaHMM, MpaBuila MOBEICHUS B MPUPOJIE U OOecTeueHUs
0€30MMacHOCTH COOCTBEHHOM JKU3HEICATCIILHOCTH B UPE3BBIYAHHBIX CHTYAIMSX MPHPOIHOTO H
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS B 001acTH
OuoJI0THNY;

pa3BUTHE y 00YYaroIMXCsS MHTEIUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITHSIMA M COBPEMEHHBIMHU HCCIICAOBAHUSIMH B OHOJIOTHH,
penraeMbpIMi €10 TPOoOJIeMaMH, METOJO0JOTHEH OMOJIOTMYEeCKOro HCCIIEOBAHUS, MPOBEACHUS
IKCIIEPUMEHTANBHBIX ~ UCCIIEIOBAHUM, pEHIeHUs] OWOJIOTHYECKUX 3adad, MOJCITUPOBAHUS
OMOJIOTUYECKHUX 0OBEKTOB U TPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOUINXCs [ICHHOCTHOT'O OTHOIICHHUS K JKUBOU MPHPOJE B LEJIOM H K
OTIETbHBIM €€ O00BeKTaM H SBJICHHAM; (OPMHUPOBAHHE HSKOJOTHUYECKOM, TCHETHYCCKOMN
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJACHUS B MPUPOJEC; MHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHHI;

HpI/IO6peTeHI/Ie O6y‘-IaIOHH/IMI/IC$I KOMIIETCHTHOCTH B PAllMOHAJIbHOM MPUPOJO0IOJIb30BaAHUN
(cobmroneHne mpaBWJl TOBEJCHHUS B NPUPOJAE, OXPaHbl BHUIOB, JKOCUCTEM, Ouocdepsi),
COXPAaHEHHUU COOCTBEHHOI'O 370POBbsi U 3J0POBbSI OKPYXAlOMIMX JtoJeH (CoOMoAeHUsT Mep
npopuiakTukd  3a0oneBaHMi,  oOecrieueHHe  O€30MACHOCTH  KHU3HENEATENBHOCTH B
Ype3BBIUANHBIX CHTYaNUsIX TPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCTIOIh30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MTOBCETHEBHOMN YKU3HU;

CO3ZIaHME YCJIOBMH JUIS OCO3HAHHOTO BbIOOpa OOYYAIOUIMMHUCS —HMHIMBHIYaJIbHON
00pa3oBaTeNbHOM  TPAaeKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAYIOmEeMy IPOPEeCCHOHAIEHOMY
CaMOOTIPE/ICICHHI0, B COOTBETCTBUM C WHAMBUAYAIbHBIMH HWHTEpPECAaMH W TOTPEOHOCTSIMHU
peruoHa.

OOmiee ymClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHE OMOJOTHMHM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero oOpa3oBaHus, cocTaBiseT 272 yaca: B 10 kmacce — 136 gaca (4 4daca B
Heneno), B 11 kimacce — 136 yaca (4 yaca B HEEINIO).

Otbop opraHm3alMoOHHBIX (GOpPM, METOJOB M CPEeACTB OOydeHus Ouonoruu
OCYIIECTBIISIETCS C YUETOM cnenM(UKH ero coAep kKaHusl W HANpPaBICHHOCTH Ha MPOJODKEHHE
OMOIOTMYeCKOro 00pa30BaHMsSI B OPraHM3AIMSIX CPETHET0 MPO(PECCHOHATHHOTO M BBICIIETO
oOpazoBaHwUsI.

OOs3aTenbHBIM YCIIOBHEM NpU OOyYEHHH OHMOJIOTUM Ha YTIIyOJEHHOM YPOBHE SIBIISETCS
IpOBE/IEHUE JIAOOPATOPHBIX M MpakTHYeckux pabor. Taxke yudacTHe o0OydarolmmMxcs B
BBIIIOJTHEHUM TNPOEKTHBIX M  Y4YeOHO-MCCIEAOBATEIbCKUX paboT, TemMaTHKa KOTOPBIX
OIIPENEIIAETCS YUYUTENEM HAa OCHOBE HMEIOIIUXCS MaTEepHAIbHO-TEXHUUYECKUX PECYpPCOB H
MECTHBIX MPUPOJHBIX YCIOBUH.

COJAEPKAHUE OBYUYEHUA

10 KJIACC



CopepxaHue  IpPOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHOU utorooi arrecrauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpeMenHas OMoi0rHs — KOMIUIEKCHasE Hayka. KpaTkas uctopust pa3BUTHsI OMOJIOTHH.
buonornueckne Hayku M u3ydaemble UMHU IpoOsieMbl. DyHIaMeHTalbHbIE, NPUKIAJHBIE U
IIOMCKOBBIE HAYyYHbIE UCCIIEJOBAHMSI B OMOJIOTHH.

3HayeHue OMOJOTMM B (OPMHPOBAHUHN COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. Ilpodeccun, cBsizanHple ¢ Ouonoruei. 3HayeHHEe OHOJOTMM B MPAKTUUYECKOM
JEeSITEIbHOCTH YEeJIOBEKa: MEIMIIMHE, CeIIbCKOM XO34HCTBE, NPOMBIIUIEHHOCTH, OXpaHe
IIPUPOABI.

JdemoHcTpanuu

Hoprpetsl: Apucrotens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, Y. I'apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnos, M. W.Meunuko, H. W. BaBwios, H.
B. Tumodees-Pecosckwit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Talnuiel ¥ cxembl: «CBA3b OMONOTHU € APYTUMU HayKamu», «CuctemMa OMOJIOTHUECKUX
HayK».

Tema 2. ’KuBble cucTeMbI U UX U3YUYEeHHUE

JKuBble crcTeMbl Kak MpeaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €HHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTb M IEJIOCTHOCTh, CJOXHOCTh M YIOPSIOYEHHOCTD
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPraHU3alUsi, CaMOBOCIPOU3BEACHUE, Pa3APaKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHbIA, KJICTOYHbIA, TKAHEBBIM,
OpraHu3MEHHBIM, MOIYJISIUUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTreOIICHOTHYECKHIA),
ounocdepnniit. [Ipomeccsl, mpoucxoasimme B XUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak dopma cymecTBoOBaHUS MaTepuu. Hayku, u3ydaromne *UBbIe CHCTEMBI HA Pa3HBIX
YPOBHSIX OpTaHU3AIUH.

Nsyuenne xuBbix cucreM. Metonbl Ouonornyeckoi Hayku. HabGmronenue, nsmepeHue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. IloHsaTe o0 3aBUCUMOM M HE3aBUCHUMOMU
nepemeHHou. IlmanmpoBanme skcnepumeHTta. [loctaHoBka M mnpoBepka runore3. Hynesas
runote3a. [lonsTue BEIOOPKH U €€ 1ocToBepHOCTh. Pazopoc B Ononornyeckux JaHHbIX. OneHKa
JIOCTOBEPHOCTH IIOJIYYEHHBIX PE3yJbTaToB. IIpMUMHBI MCKaKEHUs pE3yJIbTaTOB HKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabaunbl 1 cxembl: «OCHOBHBIE MpPHU3HAKU JKU3HW», «bHOJOrHYeckue CHCTEMBbI»,
«CBolicTBa )KMBOW MaTepumn», « Y pOBHU OpraHU3aLUM KUBOW NPUPOAbD», «CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHu  KUBOTHbIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPTraHu3May,
«buoreonenosy, «buochepa», «MeToabl U3yUESHHUS )KUBOM TPUPOIBI».




OGopynoBanue: 1a00paTopHOe  00OpYJOBaHME  JUls  INIPOBENEHUS  HAOJIIOJCHMH,
U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «licnonb3oBaHuE pa3IUYHBIX METOAOB MPU H3YyUEHUHU >KUBBIX
CUCTEM.

Tema 3. brnosorus KieTku

Knerka — cTpyKkTypHO-(pyHKIIMOHA/IbHAS €IMHUIA KUBOTO. MICTOpUS OTKPBITHS KIIETKH.
PaGoter P.T'yka, A.JleBenryka. Kinerounas teopust (T.llBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOM TEOPHH.

MeTtonpl MOJIEKYJISPHOM W KIETOYHOW OWOJOTHU: MHUKPOCKOIHUS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHunanbHOoe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBaHHE KIIETOK. M3yuenue QukcuposanHvix KIIemOoK. OneKTpOHHas
MUKpocKonusi. Kougokanvhaa mukpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoncTpanuu

Hoptpetsni: P. I'yk, A. Jleenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabauimbl 1 cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHUKpockom», «Mctopus
Pa3BUTHUSL METOI0B MUKPOCKOTTHI.

O6opyIoBaHKEe: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepHaTbHBIX KIIETOK.

IMpakTuyeckas padora «/I3ydeHne MeTOAOB KIETOYHOW OwWojoruuM (Xpomarorpadus,
anektpodopes, muddepennuranbroe eHTpudyruposanue, [TLP)y».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHWMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOIEMEHTHI. Bona u e€ posb
KAaK pacTBOpPUTENs, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIUIOPETYIIALHUN.
MHHepaﬂmee BCIICCTBA KJICTKU, UX ouoIornyeckas POJIb. Poibp KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KieTkU. buonornueckue nonumepsl. beiaku. AMUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypbl OenkoBod Mojekynbl. IlepBuunas cTpykTypa Oenka, MenTHAHAS
CBsi3b. BTOpHWuHas, TpeTW4Has, YeTBEpTHUYHAs CTPYKTypbl. [lenarypamms. CBoiicTBa OenKoB.
Knaccudukanms 6enkoB. bruonornueckue GyHKIMN OENKOB. [IpuoHusi.

VYrneBoapl. MoHOCaxapu/ibl, aUCaXxapyibl, OJIUTOCaXapuIbl W Tojucaxapuabsl. OOt
IUIaH CTPOEHUS U (U3MKO-XMMHYECKHE CBOMCTBA YIJIEBOJIOB. buomornueckune QyHKIUU
YTJIEBOJIOB.

Jlununel.  'mapodunbHO-ruapodoOHbIe  cBoMcTBa.  Knaccudukanus — JUNUIOB.
Tpurnuuepunsl, hochomunuabl, BOCKU, crepousl. buonorudeckue ¢pyHkiuu munuaos. OO0riue
CBOWCTBa OHMOJIOTHMUYECKMX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CamMO3aMBIKaHHIO,
MOJIYITPOHUIIAEMOCTb.



Hyxneunossie kucnotel. JJTHK n PHK. Crpoenne nykinenHoBbIx kuciaoT. HykneoTumsl.
[Mpunuun xommuiementapHoct. I[lpasmino Yapradgda. Crpykrypa AHK — nBoiiHas crnupaib.
Mecronaxoxaenue u 6uonornuyeckue pynkuuu JJHK. Buast PHK. @ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mojekyse AT®. buonornyeckue
¢byakmuun  AT®. BoccraHOBIIGHHBIE TIEPEHOCUYMKH, WX (yHKOMM B KIeTKe. /[pyeue
HYKe03uompugocgpamol (HT®). CekBeHUpOBaHUE JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast OHOJOTHs: OMOXMMUYECKHEe W OMO(PU3NYECKHE HCCIEeIOBaHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYpbl  OMOMoOIeKyl. Modenuposanue cmpykmypvl u  QyuKyuil
ouomonekyn u ux komniekcos. Komnvromepnoiii ousaiin u opeanuyeckuti Cunmes OUOMOIEKYI U
UX HenpuUpOOHbBIX AHATI0208.

JdemoHcTpanuu

Hoptpertst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ©. Crnrep,
C. Ilpy3unep.

[narpammel: «PacnpeneneHue XUMHUYECKHMX JJIEMEHTOB B HEXHUBOH  IPUPOIEH,
«PacrnpenienieHrne XUMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOJIEY.

Tabouiel u cxemsl: «Ilepuonuyeckass TabIUIa XUMUYECKUX DJIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJbI», «BemiectBa B cocTtaBe OpraHu3MoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl OENKOBOW MOJEKyINbl», «CTpoeHHE MOJEKYN YriaeBoaoB», «CTpOCHHE MOIEKYI
TunuaoBy, «HykinenHoBbie KUCIOTB, «CTpoeHne MoJeKyJibl ATDy.

O6opyoBaHue: XUMUYecKas 1ocyia 1 000py10BaHUE.
JlaGopaTopnas padora «O0HapykeHHE OEITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopHas padora «lccienoBanne HyKJIEHHOBBIX KHCIIOT, BBIJIEJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKINHU KIETKH

Tumel KIETOK: dyKapHOTUYeCKass U mpokapuorudeckas. CTpyKTypHO-(QYHKIIMOHATHHBIE
00pa30BaHMs KIETKH.

CtpoeHue mMpPOKAPUOTHYECKON KiIeTKH. KieTouHnas cTeHka OakTepuii HW  apxei.
OcoOeHHOCTH CTpOEHUS TeTepoTPO(dHOIN U aBTOTPO(HON MPOKAPHOTUIECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OUOIIEHO3aX.

Crpoenne n QyHKIIMOHUPOBAHHUE dYKapUOTHIECKOH KieTku. [lnasmarudeckas memOpana
(mnazmanemma). CrTpykTypa I1a3MaThdeckoil MemOpaHbl. TpaHcmopT BellecTB —uepes
TUTa3MaTHYECKyI0 MeMOpaHy: MacCUBHBIN (muddysus, oOmerduéHHas nuddysus), aKTHBHBIN
(mepBUYHBIA W BTOPHYHBIM aKTUBHBIN TpaHcmopt). [lomynponunaemocts MemOpansl. PaGorta
HATPHUH-KAJIMEBOTO HAacoca. DHIOUUTO3: MMHOUUTO3, (aroruro3. Dk3onuro3. Kierounas creHka.
CtpykTypa 1 GyHKINU KIETOYHOU CTEHKH PACTeHU, TpHOOB.



Huromnazma. Iurozons. Lurockener. [IBmxeHue muroruiasmel. OpraHouabl KIETKH.
OnHomemMOpaHHBIE OPraHOUIBI KJIETKHU: dHjporutazMartudyeckas cetb (DI1C), ammapat [Nombmxw,
JM30COMBI, UX CTpoeHHe M (yHKIMH. B3auMOCBsS3b OAHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CrpoeHue rpaHyJsIpHOTO peTukyinyMa. Mexanusm wuanpasienus 6eakoe 6 JIIIC. Cuntes
pacTBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuii  (arpanymsipHBIi)
SHAOIUIa3MaTHUeCKUi peTukyiayM. CekpetopHas QyHkuus anmnapara ['onbmxu. Moougukayus
benxoe 6 annapame I onvooucu. Copmuposka benkos 6 annapame I onb0dicu. TpaHCIIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturensHbIX KileTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpTraHOWIBI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumobuocenes (K.C. Mepesxckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMM MHUTOXOHIpHHA W TUiacTui. [lepBuuHBIlE, BTOPUYHBIE W CIIOKHBIC TUTACTH]IBI
(DOTOCUHTE3UPYIONMX JYKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIIACTHl  BBICIINX
pacTeHui.

HemeMmOpannbie opranouisl kieTku CTpoeHue u GyHKIUKA HEMEMOpPaHHBIX OPTraHOUIOB
KieTku.  PubGocomsl. [lpomescymounvie  uramenmoi.  MukpoduaaMeHTbl. AKmuHo8bie
Mukpoghunamenmol.  MBIIIEYHBIE  KICTKU. AKMUHOBble ~ KOMHOHEHMbl  HeMblUEUHbIX
kremox. Mukpotpy6ouku. Knetounsnii nentp. CTpoeHue U JABMKEHUE JKTYTUKOB U PECHUYEK.
MuxkpoTpyOouku rutoruia3Mel. Llentpuons. benxu, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIKH, UX CTPOCHHE U (PYHKIIHU.
SnepHblii 6enkoBBIi MaTpukc. IIpocTpaHcTBEHHOE pPAcHONOKEHUE XPOMOCOM B MHTEp(a3zHOM
aape. yxpomamun u cemepoxpomamun. belku XpoMmMaTuHa — TUCTOHBL Junamuxa s0epHou
obonouku 6 mumose. Aoepuuiii mpancnopm.

Knerounsle  BkimtoueHuss. CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, YKUBOTHOM, TPUOHOIA).

JdemoncTpanuu
Hoptpertst: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabauiel u cxeMbl: «CTpoeHHE DYKapUOTHYECKON KiIeTkn», «CTpoeHHe KUBOTHOM

KIeTKn», «CTpoeHue pacTUTENbHOU KieTKn», «CTpoeHne MUTOXOHAPUN», «Sapoy, «CtpoeHue
MPOKAPUOTUYECKON KIETKI.

OO6opyioBaHKE: CBETOBOM MMKPOCKOI, MHKpONpenapaTbl pPAaCTUTEIbHbIX, MKHUBOTHBIX
KJIETOK, MUKPOTIPETIapaThl OaKTepHUaIbHBIX KJIETOK.

JlaGopaTopHas padora «/3ydueHne CTpOEHUS KIETOK Pa3IMUHBIX OPIaHU3MOBY.
IIpakTHyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOPaHbBI.

JIaﬁopaTopHaﬂ paﬁoTa ((HCCHGI[OB&HI/IG I1asMoJin3a 1M ACIIasMoJIik3a B PaCTUTCIIBHBIX
KJIICTKax».

HpaKTI/I'{eCKaﬂ paﬁoTa <<I/I3yquHe JABWIKCHUS UTOINIA3MBI B PACTUTCIIBHBIX KJIICTKAX».



Tema 6. O0MeH BelecTB M NPeBpPALCHHE JHEPTHH B KJIEeTKe

AcCUMMIISIIMA U AUCCUMMIISILIMS — JIB€ CTOPOHBI MeTaboau3Ma. THurbl 0OMeHa BEILEeCTB:
aBTOTPOQHBIA U  rerepoTpodHbId. YyacTHe KuUcIopoJa B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrnieueHue KieTku: mpeBpameHue AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIA XapakTep peakUui KIETOYHOro Meradbonusma. DepMEeHThl, UX CTPOEHHE,
cBoiicTBa W MexaHusM nedctBus. Kodepmentel. OTianuus (hepMEHTOB OT HEOPraHUYECKHUX
KaTanm3aTtopoB.  benku-akTuBaTOpsl W OCIKU-WHTHOUTOPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMi OT PA3INUYHBIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BELIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueennvlti  pomocunmes y  oaxmeputi. Céemocoouparowue nueMeHmsl U - NUSMEHMbL
peakyuorHo2o yeumpa. Ponb xnopormiactoB B mporecce dpotocuHTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cs, Cr u CAM-munvi ¢omocunmesa. IIpogyKTUBHOCTh (HOTOCHHTE3A.
Brusiaue pa3nmuunbix (pakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

Xemocunte3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDHUIIUPYIOITHE
OakTepuu, xene300aKkTepun, cepoOaKTeprn, BOAOPOIHbIC OaKTeprr. 3HAYCHHE XEMOCHUHTE3A.

AHaspobHbIe opranu3Mbl. Buabl Opoxkenus. [IpoxykTel OpokeHHsI U UX UCTIOIb30BaHUE
YeIIOBEKOM. AHAIpPOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO3OYAHTETH
0ome3Hei.

AdpoOHBIC OpraHM3Mbl. JTambl SHEPreTH4eckoro oOmeHa. [loAroTOBHTENBHBIM 3Tall.
['muKonn3 — OeCKUCIOPOAHOE PACILEIICHNE TITFOKO3BI.

Buonornueckoe okucieHHe, WU KIECTOYHOE JbIXxaHue. Pojib MUTOXOHpUI B mpolieccax
OMOJIOTUIECKOTO OKHCIICHHSI. Huknmueckue PEaKIHH. OxuciuTensHoe
dbochopunupoBanue. duepeus membpanunozo epaduenma npomonos. Cunmes ATD@: paboma
npomonnou ATD-cunmaswvl. [IpeumymecTBa  a’poOHOTO MyTH OOMEHa BEMIECTB TeEpen
aHadpoOHBIM. D) (HEKTUBHOCTH IHEPrETHUECKOT0 OOMEHa.

JdemoHcTpaunu

Hoptpetswt: JIx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durenbrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u_cxeMbl: «DOTOCUHTE3Y, «IJHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenne pepmeHTay, «XeMOCHHTE3.

OO6opyioBaHKe: CBETOBOM MUKPOCKOI, 000pYI0BaHHUE ISl IPUTOTOBJIEHUS MOCTOSHHBIX
Y BPEMEHHBIX MHKPOIIPENapaToB.

JlabopaTopHasi pa6ora «l3yueHne KaTaIUTHYECKONM aKTUBHOCTH (epMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UK KaTajasbl)».

JlaGopaTtopnas pa0ora «/3yyeHue (QepMEHTATUBHOIO pacLICIICHUs MEepOKCHIA
BOJIOPOJIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTropHnasi pabota «CpaBHeHHE TIPOLIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).



JlaGopaTopnasi padora «CpaBHEHHE TPOIIECCOB OPOKECHUS U ABIXAHUSD.
Tema 7. Hacnencreennasi uHgopManusi M peajqu3anus eé B KJeTKe

Peakuuu matpuuHoro cunresa. [IpyHIKI KOMIJIEMEHTAPHOCTU B PEAKLUAX MAaTPUUHOTO
cuHTe3a. Peanmmzanus HacnencTBeHHOM HH(OpManuu. ['eHeTHyeckuid KOA, €ro CBOWMCTBA.
Tpanckpunuusa — Marpuusblii cuHTe3 PHK. TIpuHIunel TpaHCKpUNIKUKA: KOMILUIEMEHTAPHOCTb,
aHTUIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6mocunTtese Genka. YcmoBust
ouocunTe3a O6enka. KonupoBanre aMuHOKUCIOT. Posk pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzanusi reHoma y IpoKapuoT U
9yKapuoT. Perymsmust akTHUBHOCTHM Te€HOB Yy mpokapuorT. [umoreza omepona (®. XKakoo,
XK. MaHo). Monexynsipuvie mexanuzmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsi 2eHo6. Perymnsaius 0OMEHHBIX ITPoIieccoB B kiIeTke. KieTounslii romeocras.

Bupycel — HekiieTouHbIe (hOPMBI KU3HU M 00IUTraTHbIe apa3uTbl. CTPOCHUE TPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, Oaktepuodaro. Kusnenusiii yuxi JHK-codepocawjux
supycos, PHK-cooepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0osneBaHusi ueloBeKa, JKHUBOTHBIX, pacteHuil. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEJUIIMHCKUE POOIIEMBI.

buoungpopmamuxa:  unmecpayus u  aumaruz  6oarvuwiux  maccueoe  («bigdatay)
CMPYKMYpHbIX — Ouonocudeckux  Oamuvix. Hanomexnonoeuu 6  Ouonoeuu u  meouyune.
IIpoepammupyemvie pynxyuu beaxkos. Cnocobbl 00cmasKu 1eKapcms.

JemoHcTpauuu

Hoptpeter: H. K. Konbios, /1. 1. IBanoBckui.

Tabmumel  w  cxeMel: «buocunTe3  Oenkay, «['eHetmdeckuit kom», «Bupych»,
«bakrepuodarmy.

IIpakTnueckasi padora «Co3nanre MOJICIIA BUPYCay.
Tema 8. JKu3HeHHbBI UKJI KJIETKH

Krnerounsnii muki, ero mepuonsl u peryismus. Matepdaza m muto3. OcobeHHOCTH
IpoIeccoB, MpoTekaroux B uHtepgase. Iloaroroska kietku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH W IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEepUOIbI
uHTEp(Pa3HI.

Marpuunbiii  cunre3 JIHK — pemnukanus. Ilpunnunsr  permmkanuun — JIHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, aHTUIAPAUICILHOCTh. MeXaHu3m
pemukanun - JIHK.  Xpomocombl. Ctpoenwe xpomocoM. TemoMepbl W Telomepasa.



XpOMOCOMHBIN HA0Op KJIETKH — KapHOTHI. JMIUIOMIHBIA M TarmIouaHbI HAaOOPhI XPOMOCOM.
I'omonornynsie XxpoMocomsl. [1010BBIE XPOMOCOMBL.

I[CJ'ICHI/IG KJICTKU — MUTO3. CTaI[I/II/I MHUTO3a W MPOUCXOAAIINE B HUX HNPOUECCCHI. Twumer
MMHTO34. KapI/IOKI/IHCS N IUTOKHMHE3. buonornyeckoe 3HaueHHE MUTO3A.

Pel"y.]'IHHI/IH MUTOTHYCCKOI'O IHKJIAa KIICTKH. HporpaMMI/IpyeMaﬁ KJIETOYHass THoOenb —
alIoITo3s.

Kierounoe A11po, XPOMOCOMBI, (byHKIMOHATbHAS reHOMMKA. Mexanuszmol
npoaugepayuu, ougpgepenyuposxu, cmapenus u euberu kiemok. «l{ugposas kremxay —
buourpopmamuueckue mooenu GYHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpaunu

Tabmuipl ¥ cxembl: « KU3HEHHBIM UK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Permmukanus JTHK.

O6opyioBaHKe: CBETOBOM MHUKPOCKOI, MUKponpenapaTsl: « MHUTO3 B KJIETKaX KOpeIIKa
JTyKa».

JlaGopaTopHas padora «/3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnas padora «Habmronenne MuTo3a B KJIETKaX KOHUMKA KOpELIKa JiyKa (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. CTpoenue n pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazme  opraHu3moB. OJHOKJIETOYHBIC, KOJIOHHAJHHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

OcobeHHoCTH CTPOCHUA U JKUBHCACATCIbHOCTU OJHOKJICTOUYHBIX OPIraHU3MOB. BaKTepI/II/I,
apXxcu, OJAHOKJICTOYHLIC I‘pI/I6bI, OIHOKJICTOYHBIC BOAOPOCIIN, APYIrUC MPOTUCTHI. KononuanpHbIe
OpraHu3MBI.

B3anMocCBs3p 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak egquHoe Lenoe. I'omeocras.

Tkanu pacrenuil. Tumel pacTUTeNbHBIX TKaHel: oOpa3oBarenbHas, MOKPOBHA,
MIPOBOASILIAsA, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUS, (PYHKUUN U PacHOIOKEHHUS
TKaHEW B OpraHax pacTEeHU.

TkaHu JKMBOTHBIX M 4eJIOBeKa. THIBI JKMBOTHBIX TKaHEH: SNHUTEIMANIbHASI,
COCMHUTEINIbHAs, MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHMs, (PYHKIUH U PACIIONOKEHHS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BerertaTuBHbIE M TE€HEpAaTUBHBIE OpraHbl pacTeHuid. OpraHsl U CHUCTEMBI
OpraHoOB KMBOTHBIX U 4el0BeKa. DyHKIIMYU OPraHOB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacreHnid. CkeneTrsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHM ckeneT. CTpOeHHE U THUIIBI COSAMHEHUS
KOCTEH.

JIBI)KEHHE OpraHu3MOB. JIBWKEHHME OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOHMIHOE,
KTYTUKOBOE, peCHHYHOE. JIBM)KEHHE MHOTOKJICTOYHBIX PpACTEHHUH: TPOMU3MBI M HACTHH.
JIBYOKEHME MHOTOKJICTOYHBIX )KMBOTHBIX U UEJIOBEKA: MbIlIeuHas cucteMa. Peduexc. CkeneTHble
MBIIIIBI U UX padoTa.

IIutanue OpraHnu3MoOB. HOI‘JIOH_IGHI/IC BOJbI, YITICKHUCIIOTO Ir'a3a U MUHCPAJIbHBIX BCIICCTB
PaCTCHUSIMMU. IIutanne >XKWBOTHBIX. BH}’TpI/IHOHOCTHOC U BHYTPHUKIICTOYHOC IMHIICBAPCHUC.
IIutanue MO3BOHOYHBIX >KMBOTHHIX. OT[[GJIBI MUIICBAPUTCIBHOI'O TpPaKTa. HI/IH_[eBapI/ITeJIBHHe
KEJIC3bI. HI/IIHCBapI/ITeJ'IBHaH CHUCTEMaA YCJIOBCKA.

Jpixanue opranusmoB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBEpXHOCTh KieTku. KokHoe ppixanue. [lpixarenbHas mnoBepxHoOcTh. JKabepHoe u
JNEroyHoe JpIXaHue. JIpIXaHWe T03BOHOYHBIX JKMUBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX ITO3BOHOYHBIX JKUBOTHBIX. JIbIXaTellbHas CUCTEMa YeIOBEKa.
MexaHu3M BEHTWISILUY JIETKUX Y MTHUI] U MIIEKOTIUTAOIMMX. Perynanus npixanus. JprxarenbHble
00BEMBI.

TpaHcnopT BewiecTB y OpraHu3MoB. TpaHCIOpPTHbIE cHCTeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uejoBeka. Ceplue, KpOBEHOCHBbIE COCYIbl U KpoBb. Kpyru
KpOBOOOpalieHus..  OBOJIIOLMOHHBIE  YCIOXHEHHMSI  CTPOEHHS]  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opranusmoB. Beigenenwe y pacteHuil. BblgeneHwe y KMBOTHBIX.
Coxparutenbuple Bakyonu. Opranbl BbieneHus. DuibTpanus, cekpenus # obpaTHoe
BCachIBaHHE KaK MEXaHMU3Mbl paOOThI OPraHoB BblAeleHus. CBsA3b MOJOCTH Tela ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMM. BpljieneHne y MO3BOHOUYHBIX JKMBOTHBIX M 4esoBeka. [loukw.
Crpoenue u pyHkuroHupoBanue HeppoHa. OOpa3zoBaHHEe MOUHU y YEIOBEKA.

3amuTa y OpraHM3MoOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropel OakTepuil U
LMCTBI MPOCTEUIINX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpeacrBa nacCUBHOU U
XUMHUYECKOU 3aUThl. DUTOHIIMEL.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX TpOU3BOJHBIE. 3aluTa
opraHuzmMa or Oone3Heil. MmmyHHass cuctema uenoBeka. KieTouHbIE U TyMOpaJbHBIN
UMMYHUTET. BpoxI€HHBIN 1 proOpeTEHHBIN crienn(pUIecKuii MIMMYHHUTET. Teopus KIIOHAIBHO-
cenextuBHoro umMmyHnurera (I1. Opnux, ®@. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3moB. Posb BpokIEHHOTO NMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocts U peryyanuss y OpPraHu3moB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxkumocTs U perymnsuusi y pacreHuil. PocTtoBele BemiecTBa U UX
3HAYCHHUE.

HepBHast cuctema u pediekTopHas peryisuus Yy >KUBOTHBIX. HepBHast cuctema u e€
OTJENBI. DBOJIIOIMOHHOE YCIIOXKHCHHE CTPOCHHUS HEPBHOW CHUCTEMBI Y JKHBOTHBIX. OTHCIBI
TOJIOBHOTO MO3Ta IMO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedrexropHas ayra. besycrnoBHble U
YCIIOBHBIC PEIICKCHI.



I'yMopanbHas perynsuus M SHIOKpPHUHHAs CHUCTEMa XUBOTHBIX M ueioBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBsA3bp HEpPBHOU U
SHJIOKpPUHHOM cucTeM. [‘unoranamo-runoduzapHas cucrema.

JdemoHcTpaunu
IMoptpet: W. I1. [TaBnos..

Tabmuipl u_cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJIOPOCTNY,
«bakrepuny», «lIpocreiimme», «Opranbl LIBETKOBBIX pacTeHHi», «CHUCTEMBl OpraHOB
ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHUE HACEKOMbIX», «TKaHM pacTeHHD»,
«KopueBbie cucrempl», «Ctpoenue ctebdns», «CTpoeHHE JHCTOBOM MIACTHHKNY, «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBaputenbHas cuctemay, «KpoBeHOCHasi cucrtemay,
«/lprxarenbHass  cucreMa», «HepBHas cuctema», «Koxa», «MpbledyHass cucreMay,
«BpimenurenpHas cucteMa», « JHIOKpUHHAs cuctema», «CTtpoeHue MbImib», « IMMyHHUTETY,
«KumeunononoctHeiey, «CxeMa nuTaHusi pactenuin», « KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue Tuape», «CTpoeHue miaHnapun», « BHyTpeHHee CTpOCHUE JTO0XKIACBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctrema narymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrtema nTuiy, «HepBHas cucTeMa MIIGKOIHUTAIOIINXY,
«HepBHas cucrema yenoBekay, «Peduexcy.

OO6opyioBaHKe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaTsl OAHOKIETOUHBIX OPraHU3MOB,
MUKpOIIpenapaThbl TKaHefI, PAKOBUHBI MOJIJIFOCKOB, KOJUICKIMHN HACCKOMBIX, UITIOKOXUX, KUBBIC
AK3EMILISIPhl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH Pa3HBIX OTIENOB, BIAKHBIE TPEIapaThl
JKHUBOTHBIX, CKE€JICTHI IIO3BOHOYHBIX, KOJIJICKIINN 0€eCII03BOHOYHBIX JKHBOTHBIX, CKCJICT YCJIIOBCKA,
o0opymoBaHWe JJIsI JIEMOHCTPALMM TIOYBEHHOTO M  BO3AYIIHOTO TUTAHUS PACTEHUH,
paciierieHust Kpaxmaina U OelkoB TMoj JeHCTBHEM (epMeHTOB, 00OpyAOBaHUE IS
JIEMOHCTpAIIMHU OIBITOB TI0 U3MEPEHHIO KU3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma JIbIXaTeIbHBIX
Z[BI/DKGHI/IfI, MOZCJIN I'OJIOBHOI'O MO3Ta pa3JINYHbIX )KUBOTHBIX.

JlaboparopHnasi pabdora «3yueHue TkaHeil pacTeHUID.
JlaboparopHasi padora «/3ydeHne TKaHel )KUBOTHBIX).
JlaboparopHasi padora «/3ydyeHre OpraHoB IBETKOBOTO PACTEHUS.
Tema 10. Pa3MHOKeHHe U PAa3BUTHE OPTraHM3MOB

@DopMbI Pa3MHOXKEHHUSI OPraHMU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Buzst 6ecrionioro pa3MHOKEHH: TOYKOBAaHHUE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBAHHUE.

[lonoBoe pasmHoxkenue. [lonoBble kieTku, win rameTsl. Meio3. Craaun Meinosa.
[ToBenenne xpomocoMm B Menose. Kpoccunrosep. buosnorndeckuii cMpIci MeH03a U IOJIOBOTO
npouecca. Meio3 U ero MecTo B ’KU3HEHHOM LIMKJIE OPTaHU3MOB.

[lpenzapoxppimeBoe  pasButue. [‘ameroreHe3 y JKMBOTHBIX. [loyoBBIE — Keme3bl.
OOpa3oBanue W pa3BUTHE MOJOBHIX KIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.



Omio10TBOpEeHUE U SMOPUOHANBHOE Pa3BUTHE KUBOTHBIX. CroCOOBI OIIOJOTBOPEHHMS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOJIOTHs — HayKa O Pa3BUTUU
opranu3moB. Mopgozcenes — o0Ha uz enaguwvix npodiem smopuonocuu. Konyenyus mopgoeenos
u mooenu mopghocerneza. Ctaguu SMOpHOreHesa )KUBOTHBIX (Ha puMepe JAryiku). pobdnenue.
Tuner ppobnenus. Jemepmunuposannoe u neoepmunupogannoe opoonenue. bracmyna, munv
onacmyn. OCOOEHHOCTH APOOJIEHUS MIIEKONMUTAIONIUX. 3apObIIIEBbIe JIUCTKU (racTpyssius).
3akymazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JHMCTKOB. B3anMHoe BiusiHME wvacTei
pa3BHBAOIIETOCS 3apojbiia (IMOpHOHANBHAS WHAYKIWSA). 3aKiajgka IUlaHa CTPOSHUS
KMBOTHOTO Kak pe3yJbTaT HEpapXW4eCKUX B3auMoOJeWcTBUil reHoB. BnusHue Ha
SMOPHOHAILHOE PAa3BUTHE PA3THUHBIX (DAKTOPOB OKPYKAFOIIEH CpPEJIbI.

Poct u pasButne xuBOTHBIX. [locTamOpumonanbHbli mnepuon. Ilpsmoe u Hempsmoe
pasButHe. Pa3Butrue ¢ Meramopdo3oM y O€CHO3BOHOUYHBIX M IIO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHuEe MPSAMOr0 U HENPSIMOIO Pa3BUTHUS, UX PACIPOCTPAHEHUE B IIPUPOLE.
Tunsl pocta XUBOTHBIX. DPakTOpHl PETyJALMA pPOCTa JKUBOTHBIX M 4YesoBeka. Craguu
MIOCTAIMOPHUOHAJIIBHOTO DPA3BUTHS Y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a 4eloBeEKa.
Crapenue 1 cMepTh Kak OMOJIOIrMYECKUE ITPOLIECCHI.

PasmHoxenue u pasButue pacreHuil. ['ameroput u crnopodut. Meilo3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B mporecce Meioza. ['ameToreHes y pacTeHMH.
OmmogoTBOpeHNE W Pa3BUTHUE PACTUTEIBHBIX OpPraHu3MoOB. J[BOWHOE OIUIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHnid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHU3MBbI PETyIISLUN OHTOT€HE3a Y PACTECHHUH U KUBOTHBIX.
JemoHcTpauuu
IMoptpetsi: C. I'. Hapammn, X. [lIneman.

Tabmuiel U cxembl: «BereratnBHOE pa3MHOXKEHHUE», « THITBI O6ECIOIOT0 Pa3sMHOKEHUS,
«Pa3MHOXeHUE XJaMUJIOMOHANb», «Pa3MHOXeHUe 5BIJIEHb», «Pa3MHOXEHUE TUIPBDY,
«Meitozy», «Xpomocombl», «['ametorenes», «CTpoeHue SUNEKIETKH W CHEPMaTO30May,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u Hempsmoe pasButue», «PazBurue Maiickoro
Kyka», «Passurne capanun», «Pa3Butne narymkn», «/{BOMHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX
pacteHuit», «CTpOo€HHE CEMSH OJHOJOJIbHBIX M ABYAOJBHBIX pacTEeHUN», «KMU3HEHHBIN LHUKII
MOPCKOM  KamyCTbl», <OKWM3HEHHBIA LHMKI Mxa», <OKW3HEHHBId LMK MarnopOTHUKA,
«’KM3HEHHBIN TUKIT COCHBI».

O6opynoBaHKe: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaThbl SIMLIEKIJIETOK u
CIIEPMAaTO30M10B, MOAEIb «LIMKI pa3BUTHS JISATYILIKIY.

JlabopaTtopnass padora «/3yueHne CTpOEHMsI IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTuyeckass padora «BplsiBIeHHE NMPU3HAKOB CXOJCTBA 3aPOJBIINICH MO3BOHOUYHBIX
KUBOTHBIX.

Jlabopatopnas padora «CTpoeHrE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN



Tema 11. I'eHeTHKa — HAYKAa 0 HAC/IEICTBEHHOCTH W U3MEHYHUBOCTH OPraHU3MOB

Hctopusi cTaHOBIEHUS W pa3BUTUS TEeHETUKH Kak Hayku. PaGoter ['. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHUH TreHeTHKU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 1O. A. ®ununuenko, H.
B. Tumodeea-PecoBckoro.

OCHOBHbBIC T'€HCTUYECKHUC MOHATHS U CUMBOJIBL. | OMOIOTUYHEIS XPpOMOCOMBI, AJIJICTIBHBIC
I'CHBI, aJIbTCPHATHBHBIC IIPU3HAKH, I[OMI/IHaHTHHﬁ n peHeCCHBHBIﬁ IIPpHU3HAK, T'OMO3UI0OTA,
rerepo3urora, 4ucras JIMHUA, I‘I/I6pI/II[LI, I'CHOTHMII, (beHOTI/IH. OcHOBHBIC METOJbI TI'CHCTUKH:
FH6pI/I,I[OJIOFPI‘ICCKHI>'I, LII/ITOHOFI/I‘ICCKPlﬁ, MOJ'ICKy.]'IHpHO-FCHCTHHCCKHﬁ.

JdemoHcTpanuun

Iloptpetel: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komeuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuid.

TaOnuibl U cxembl: «MeToIbl TeHETHKIY, «CXeMbI CKPEIIUBaHUS.
JlabopaTropHnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH eanHOOOpa3us
ruOpuoB nepBoro nokosneHus. IlpaBuino nomuHupoBanus. Bropoil 3akon Menpenst — 3akoH
pacuierieHust mpu3HakoB. L{uTomornueckue 0CHOBBI MOHOTHOPUIHOTO CKpelmBanus. [ unoresa
YHCTOTHI I'aAMET.

AHanuzupytolee — ckpemiuBaHue.  I[IpomMexxyTouHbli  XapakTep — HaclleJOBaHMS.
Pacuennenue npu3HakoB IIPU HEITOJIHOM JOMUHUPOBAHUHU.

I[I/II"I/I6pI/II[HOC CKpCHIUBaHUC. TpeTI/Iﬁ 3aKOH MeH,Z[CJ'IH — 3aKOH HE3aBHCHMOI'O
HaCJICOAOBaHUA ITPU3HAKOB. HI/ITOJ'[OFI/ILIGCKI/IG OCHOBBI )II/IFI/I6pI/II[HOF0 CKpCIIMBaHM.

CueruilenHoe  HacnenoBanue — npusHakoB.  PabGorer  T. Moprana.  CueruieHHOe
HAcJeOBaHHE TCHOB, HapyIICHHE CIEIUICHUS MEXAy TIeHaMHu. XPOMOCOMHAsl TEOpHs
HACJIeICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIM MEXAaHHU3M ONpPEIENICHUS I0J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblli M TreTeporaMeTHbI Moi. ['eHeTndeckass CTpyKTypa IOJIOBBIX
xpoMocoMm. HaciienoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

['enorun kak uenoctHas cuctema. [lneldoTponuss — MHOMXECTBEHHOE JIECTBHE TEHA.
MHOK€ECTBEHHBbI ajuienu3M. B3auMoJelcTBue HeauleNbHbIX T€HOB. KoMIIEeMEeHTapHOCTD.
Onucras. [lomumepusi.

['eHeTMYECKUIT KOHTPOJIb DPA3BUTUS PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a TaKkKe
(U3NOTIOTHUECKUX TPOIECCOB, TMOBEACHHS W KOTHUTUBHBIX (yHKIMH. ['eHernmueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJAEUCTBUS «XO35IMH — MapasUT» M «XO3IMH —



MI/IKpO6I/IOM». I'eHeTyecKkue aceKThl KOHTPOJIA U USMCHCHUSA HacJIeICTBEHHOM I/IH(I)OpMaI_[I/II/I B
IMOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu
Iloprpetsl: I'. Menaens, T. Mopran.

Tabnuuel u cxembl: «IlepBbiit 1 BTOpoii 3akoHbl Menaens», «Tpetuit 3akon MeHnens»,
«AHanusupymlee ckpenBanne», «Hemonnoe nomranpoBanuey, «CLenieHHoe Hacaeq0BaHue
NIPU3HAKOB Yy Apo3oduisy, «I'eHetuka nona», «Kapuotumn yenosekar, «Kapuotum apo3o¢puisy,
«Kapuortun ntunen», « MHOKECTBEHHBIN ajuIen3M», «B3anMoneiicTBue reHOBy.

O6opyoBaHue: MOJEIb ISl IEMOHCTPALlMU 3aKOHOB €MHO00pa3us ruOpuoB MEPBOrO
MIOKOJIEHUsI U DPACUICTJICHUs IMPHU3HAKOB, MOJENb Ul JIEMOHCTpPAlMM 3aKOHAa HE3aBUCHUMOIO
HacJIeIOBaHMs IPU3HAKOB, MOJIENb JJIs IEMOHCTPAIMU CLEIUIEHHOTO HACJIeI0BaHUs TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapat: «/po3odumnar.

IlpakTuuyeckasi padora «l3ydyeHue pe3ysabTaTOB MOHOTHMOPHIHOIO CKPEIIUBAHHS Y
IPO30UITBD.

IIpakTuyeckas pabora «/I3ydyeHue pe3yiabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(PHITBD).

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeabl npu popmupoBaHun (enoruna. M3MEeHUMBOCTH
npusHakoB. KadecTBeHHble M KOJMYECTBEHHbIE IMPU3HAKK. Buabl  HM3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBEHHA.

Monudukarnrontass U3MEHYUBOCTh. Posib cpensl B GOpMUPOBAHUU MOAUPUKAITMOHHON
n3MeHunBocTH. HopMma peakumu mnpusHaka. BapuanmoHHBIA psn M BapuallMOHHAs KpHUBas
(B. Horanncen). CBoiicTBa MOAH(PUKAITMOHHON H3MEHYUBOCTH.

I'enoTunuueckass W3MEHYMBOCTH. CBONMCTBAa TE€HOTHIIMYSCKOM HM3MEHUYUBOCTH. BI/I,[[BI
TCHOTUIINYECKON N3MECHINBOCTH: KOM6I/IH&TI/IBH3.H, MyTallMOHHAas.

KoMOuHaTuBHast 13MEHYMBOCTh. Mei03 U IMOJIOBOM MpoIecc — OCHOBA KOMOMHATHBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUHUBOCTH B CO3JAHUU T€HETHUYECKOTO Pa3HOOOpa3us
B IIpeJieJIax OJHOI'O BHUJA.

MyTauroHHass W3MEHYMBOCTb. BUIbl MyTaluil: TEHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M WHIYUUMPOBAHHBIE MyTallMH. SE€pHbIE W UUTOIUIA3MAaTUYECKUE MYTAIlUU.
ComMaruueckre M TMOJOBble MyTauuu. [IpyuvHBI BOZHMKHOBEHMSI MyTaluuid. MyTareHsl U UX
BJIUSIHUE HA OpPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKHUX
psnoB B HacnencTBeHHoW w3MeHunBocTH (H.M. BaBunoB). BHesnepHas H3MEHYHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onueenemurka u INUCEHOMUKA, pPOJIb INUCEHemuU4eCcCKux d)akmopoe 6 HACIe008aHUlU U
usmeHvyusocmu qbeHomunuueCKux NPU3HAKOB Y OP2AHU3MOE.



JdemoncTpanuu

Hoptpetsl: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmunbl u cxeMbl: «Buabl u3MeHUMBOCTH», «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMOnHaTHBHAsT ~ M3MEHYUBOCTEY, «Meiio3y, «Omo0TBOpEHUEY, «['eneTnueckue

3a00/1eBaHuUs YCIOBCKa», ((BI/II[BI MYTaHHﬁ>>.

O6opynoBaHue: )KUBble W repOapHble 3K3eMIUSIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(poTorpadum) KUBOTHBIX C PA3TUUHBIMU BUIaMU H3MEHYMBOCTH.

JlaGopaTopnass  paborta «lccienoBaHne  3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAZla U BAPUALIMOHHON KPUBOW.

IIpakTyeckas padora «MyTtauuu y Apo30¢huibl (Ha TOTOBBIX MUKPOIIpENapaTax).
Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoJHas HporpamMma HCCIEAOBaHUS T€HOMAa YEJIOBEKA.
Metoapl U3y4eHHs] TEHETUKH YEJIOBEKa: TeHEATOTMUECKHH, OJM3HEIOBbIN, IUTOTeHETHUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnYeckuil. COBpPEMEHHOE OmpenesieHre
TEHOTHIIA: TOJHOT€HOMHOE CEKBEHHPOBAHHE, F€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[MI[P-ananu3a. HacnencrBeHHble 3aboneBaHus yenoBeka. | €HHbIE M XPOMOCOMHBIE OOJIE3HH
YelioBeKa. boJie3HW ¢ HacleICTBEHHOM MPeapacloiioKeHHOCThIO. 3HAaYeHUE MEIUITMHCKON
TeHeTUKH B TPEJOTBPALICHUM U JICYCHUHM TEeHETHYEeCKHX 3a0ojeBaHUil yenoBeka. Menuko-
TeHETUYEeCKOe KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIETKHU. [lOHATHE «TE€HETHYECKOTO Tpy3ay.
DTUYecKue acreKThl UCCIeOBaHUN B 00JaCTH PeIaKTUPOBAHKSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTopbl MOBBILIEHHON YYBCTBUTEIBHOCTH YellOBeKa K (DU3NYECKOMY M
XUMHMUECKOMY 3arpsA3HEHMIO OKpYyXaroulel cpenpl. ['eHeTnueckas NpeapacroyokKeHHOCTh
YeJI0BEKa K MaTOJIOTHsAM.

JdemoHcTpanuu

Ta6m/1111)1 U _CXEMBI: <<Kap1/10T1/1n YCIIO0BECKa», ((MGTOI[I)I HN3YUYCHUSA TCHCTUKH YCIIOBCKA»,
«["eneTnyeckue 3a00I€BaHNs YETOBEKAY.

IIpakTnueckas padora «CocTaBlICHUE U aHAJTIU3 POJOCIOBHOM.
Tema 15. Cesiekuusi OpraHusMoB

JlomecTukanuss M celeKkuus. 3apoXkAECHUE CeNeKUUM M JoMecTukauuu. Ydenue H.
. BaBunoBa o lleHTpax mnpoucXokaeHUs W MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. Ponb
CEJIEKIIMM B CO3/IaHUU COPTOB PACTEHUN W MOpPOA KUBOTHBIX. COpT, MOpoja, ITaMM. 3aKOH
TOMOJIOTMYECKUX PAJOB B HaciencTBeHHOW m3meHunBocTy H. M. BaBunosa, ero 3Hauenue nis
CENEKIIMOHHON PaOOTHI.

Metoapl  celeKIMOHHOM  paboThl.  MICKyCCTBEHHBIM  OTOOp:  MaccoBblii U
WHIUBUIyAIbHBIA. OTarbl KOMOWHAIIMOHHOW CEJICKIMU. VIcmbITaHMe TPOM3BOAUTEIICH TIO



noToMcTBY. OTOOp MO TEHOTUIY C TOMOINBIO OIICHKH (EHOTHIA MOTOMCTBA M OTOOpP IO
TEHOTHITY ¢ ToMonIsto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paboThl. PaawanmuoHHBIA W
XUMHUYECKU MyTareHe3 Kak MCTOYHUK MYTallMid Yy KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHue TEHOMHOTO pPENaKTUPOBAaHWSA M MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJITHOTO MaTepuaa Jijisl CENEeKIUU.

[Tonydyenne nonumuonoB. BayTpuBumoBas rubpuauszauus. biau3kopoacTBeHHOE
CKpelLIMBaHue, Wi UHOpuAMHT. HepoacTBeHHOE CKpeluBanue, Wik ayTopuauar. 'ereposuc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas ruOpuan3anus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTIDKEHHS CEJIEKIMU pPACTeHUH U
KUBOTHBIX. «3€1EHASA PeBOTIOYULY.

CoxpaHeHHe U WM3y4YEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM M UX TUKHUX
poauueit A CO3/1aHKsI HOBBIX COPTOB U TMOPUIIOB CEIbCKOXO03SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemudecKuMu pecypcamu celbCKOX03AUCNEEHHbIX U NPOMbICI06bIX
JHCUBOMHDBIX 6 YENAX VIYUUEHUS CYUeCmEYIOuUX U CO30aHUs. HOBLIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUucie ¢ NPUMEHEHUEeM COBPEMEHHBIX MEMOO08 HAYYHLIX UCCIeO08AHUL, NEPEOOBbIX Udell U
NnepcneKmueHbIX MexHoI02UHI.

JdemoHcTpauuu

Ioptpetei: H. W. BaBunos, 1. B. Muuypun, I'. . Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopinoyr, JI. K. Benses.

Talnuiiel U cxembl: «L{eHTpbI MPOUCXOKICHUS U MHOTOO0Opa3us KyJIbTYPHBIX PACTCHHIT»,
«3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEICTBEHHOM H3MEHUUBOCTH», «MeETOnbl CeneKIumn»,
«Otnanéunas rubpuanzanus», «MyTareHes».

JlaGopaTopHas padora «lI3yueHre copToB KyJbTYpPHBIX PACTEHUH M MOPOJ TOMALIHUX
KUBOTHBIX».

JlabopaTropHasi padora «/3ydyeHre METOJIOB CEJIEKIIUU PACTCHUID.

IIpakTHyeckas padora «lIpuBuBKa pacTeHuin».

Ikekypeust «OCHOBHBIE METOJBI U JOCTHKEHUS CEJEKIIUU PACTeHH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBIN Y4acTOK, B TEIUIMYHOE
XO03sIICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUSL M CHHTeTHYeCKAs] OMOJIOT U

OOBEKTHI, UCTHOJIb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE W TKAHEBBIC KYJIBTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTUKa. TpaaullMoHHAas OWOTEXHOJOTHS: XJeOomedeHue,

MOJTyYeHUE KUCIOMOJIOYHBIX TPOIYKTOB, BUHOAEINE. Mukpoouomornueckuii cuaTe3. OOBEKThHI
MUKpPOOHOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO OeIKa, aMUHOKUCIIOT U BUTAMHHOB.



COBI[aHI/IG TEXHOJIOTUH U HUHCTPYMCHTOB [CJICHAIIPABJICHHOT O U3MCHCHUA u
KOHCTPYUPOBaHUA T'CHOMOB C LCJIBIO IMOJIYUYCHUS OPraHu3MOB U UX KOMITIOHCHTOB, COACPIKAIINUX
HC BCTPCHAOMIUCCA B IPUPOAC OMOCUHTETHYECKHE IMyTH.

Kneroynass nmxeHepus. MeToapl KyJIbTypbl KJIETOK W TKaHEH PAaCTEHWH M KUBOTHBIX.
Kpnobanku. Comartnueckass THOpHIM3alUs W coMaTWdeckuii smOpuoreHe3. Mcmonp3oBaHue
ramjonaoB B CCICKIIMH paCTeHHﬁ. HOﬂyquue MOHOKAOHANbHBIX aumumes. Hcnonv3osanue
MOHOKNIOHANbHBIX U NOJUKIOHANLHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIusl SIMIEKJIETOK M KIOHUPOBAHUE >KMBOTHBIX. METOJ TpaHCIUIAHTAIMU sIIIEP
KJIETOK. Texnonocuu 0300posienus, KylbmMusupo8anus U MUKPOKIOHATLHO20 PA3ZMHONCEHUs
CENbCKOXO3AUCTBEHHBIX Kyremyp.

XpoMocoMHas U reHHasi HHkeHepHsi. VIcKycCTBEeHHBIN CUHTE3 TeHa U KOHCTPYUPOBaHUE
pexombunantHeix JIHK. Coz0anue mpanceennvix opeanuszmog. JIOCTHKEHHS U TEPCIICKTHBBI
XpPOMOCOMHOW ¥ TEHHOW HWH)XEHEPUH. OKOJOTHYECKHMEe W HJTUYECKHE MpOOJIeMbl TEHHOM
WHXXEHEPUHU.

Menumunackue  OmorexHonoruu. IloctreHomuas mudposas  menuiuHa.  [TLP-
TUarHoCTUKA. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYECKUA aHaIW3 TMPOTEOMa YeJIOBEKa s
OLIEHKHU COCTOSIHUSI €0 370pOBbs. MCrob30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paxa.
3D-OuounnxeHepuss Juisi pa3padOTKU (PyHIAMEHTAIbHBIX OCHOB MEIUITMHCKHX TEXHOJIOTHH,
CO3/1aHUsI KOMIUICKCHBIX TKaHEH COYeTaHHEeM TEXHOJIOTUN TPEXMEPHOTO OUONPUHTHHTA H
ckaddoyuHra AT penieHus 3a1a4 NepCOHATN3UPOBAHHON MEIUITUHBL.

Co3maHne BEKTOPHBIX BAaKIMH C IIENBI0 0OecredyeHus] KOMOMHUPOBAHHON 3allUThI OT
B0o30yaureneit OPBU, ycTaHoBiieHHEe MOJIEKYJISpHbIX MeXaH3MoOB (yHkimoHupoBanus PHK-
COJIep KAIINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbBIE 32a00JIeBaHMSI YEIOBEKA U KHUBOTHBIX.

JdemoncTpanuu

Taboumel ~ u cxeMsbl: «Mcronb30BaHe  MUKPOOPTaHU3MOB B MPOMBINIICHHOM
MPOU3BOJACTBEY, «KieTouHas HHKeHepUs», «[ eHHast HHKEHEPUSI».

JlabopaTtopHnasi padota «3yueHne 0ObeKTOB OMOTEXHOIOTUI.
IIpakTuyeckas padora «llomyueHne MOTOYHOKHCIBIX TIPOAYKTOBY.

IKekypenst «bUOTEXHOIOTUA — BaKHEHIIas MPOU3BOJUTENbHAS CUJa COBPEMEHHOCTHU
(Ha OMOTEXHOJIOTUUYECKOE MTPOU3BOICTBO)Y.

11 KJIACC
Tema 1. 3apo:kaenne 1 pa3BUTHE IBOJIOLHMOHHBIX NPeACTABJICHUH B 0M0J10T I

OpomtonmonHas teopust Y. Jlapuna. IlpennochbuikM BO3HMKHOBEHHS JIapBUHU3MA.
JKn3Hp n Hay4dHas nesrenbHOCTh Y. J[apBHHA.

JBwxkymue cuiabl 3BomoiMu  BuAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCHBHOCTH
pPa3MHOXXEHHS OpPraHU3MOB, HACleJICTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN M NCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunretndeckord Teopun dBomtonmu  (CTD). HeltpaneHas Teopus
sBositoind. CoBpeMEHHasi 3BOJIONUOHHAs OWOJOrHs. 3HAUEHUE SBOJIOIMOHHON TEOpUU B
(hOpMUPOBAHNUY €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdemoHcTpaunu

IHoptpetel: Apucrotens, K. Jlunnedt, XK. b.Jlamapk, 2. XK. Cenr-Unep, XK. Kiosbe,
Y. Hapsun, C. C. YUerepukos, U. 1. llImansraysen, JJx. Xonnein, J. K. benses.

Tabnuuel u cxembl: «Cuctema xuBoil mpuposs! (o K. JIunuero)», «JlecTHULIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (GOpMHUPOBAaHUS TPHUCITOCOOJICHUN Yy pacTeHUHd U
*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapiipyta myremnectsust Y. JlapBunay, «Haxomaku
Y. apBuna», «®opmbl 0opbOBI 3a cymiecTBoBaHue», «llopoasl romyoOei», «MHorooopasue
KyJIbTYpHBIX (popM KamycTeD», «[lopoabl TOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHUS IBMXKYLIMX CHJ 3BOJOLMN», «OCHOBHBIE
TIOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIOLIII.

Tema 2. MUKpPO03BOIIOLUS U €€ pPe3yJbTaThl

[Monyssiiust Kak 3JeMEHTapHas eAuHuia 3BOMonrd. COBPEMEHHBIE METO/bl OLCHKH
TEeHETUYECKOTO pa3HOOOpa3us U CTPYKTYPhI MOMyJsiuid. I3MeHeHrne reHo(oH /1a OIS KaK
3JIEMEHTAPHOE 9SBOJIIOIMOHHOE SIBJICHHWE. 3aKOH TeHeThdeckoro pasHoBecus Jx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOPHl (JBMXKYIIME CHIIBI) SBOJIOUUH. MyTalMOHHBIA TpolLecc.
KombOunaruBHass usmeHunBOoCTh. [lpeli reHoB — ciiydaiiHble HEHAIIpaBJIEHHbIE H3MEHEHMUS
qacToT amiesniell B momymauusx. O¢dekt ocHopartens. pgexm Oymuirouno2o coprviuika.
CHuoicenue eenemuuecko2o pasHoobpasus: npudunvl u creocmeus. Illposenenue s3¢ghexma
Opelipa 2enoe 6 Oonvwux u Manelx nonyrayuax. Murpamuu. M3omsuus  momynsnuii:
reorpaduyeckas (mpocTpaHCTBEHHas1), OHoJI0rHuecKast (penpoyKTUBHAs).

EcrecTBeHHBI 0TOOp — HampaBisitomuii Gaxktop sBomounu. DOpMBI €CTECTBEHHOTO
oTOopa: IBMXKYUIUHM, CTaOWIM3UPYIONINHA, pa3peiBatomuid (Au3pynTuBHEI). [lomoBoit oT6op.
Bo3HUKHOBEHHE M HBOJIOIHS COIIMATIBHOTO MOBEICHNUS )KUBOTHBIX.

[TpucrnocoOIeHHOCTh OPraHU3MOB KaK pPEe3yJIbTaT MHKPOABOJIONHMU. BO3HUKHOBEHHE
MPUCTIOCOOIeHU y opraHu3MoB. ApomMopdo3sl U uanoaaanrtanuu. [Ipumepsr npucrnocobaeHuit
y oOpranu3MoB: Mopdonornueckue, Qusnonornyeckne, OMOXMMHYECKHE, TOBEACHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTaT MHKPOIBOIIOINH.
M3onsauuss — ximoueBoil ¢akrop BHpooOpazoBanusd. Ilytw u cnocoObsl BHA00Opa30BaHUS:
aijyonarpuyeckoe (reorpaduueckoe), CHUMIATPUUECKOe (SPKOJIOTMYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JuTenbHOCTb HBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl GOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.
Ponp »BOMIONMOHHOM OuoslorMd B pa3pabOTKE HAyYHBIX METOAOB COXPaHEHMS

Ooropa3zHooOpasust. MUKPOIBONIONHST U KOABOJIOLHUS TAPA3UTOB M UX X035€B. MeXaHU3MBI
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEM.



JdemoncTpanuu
[optpersr: C. C. YerBepukos, . Maiip.

Tabmunbl u cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «[lomymsiuonHas CTpyKTypa
Buga», «Cxema TMposBIeHUs 3akoHa Xapau—BaitHOepra», «/IBmKylue CHIIBI IBOJIOIHANY,
«OKoJloruyecKass HM30JIALUs TOMyJauuidl ceBaHCKOM (openuy, «['eorpaduueckas u30nALUA
JUCTBEHHUIIBI CHOUPCKON M TUCTBEHHHIIBI JaypCKoii», «[omysSIoHHbIe BOJTHBI YHCICHHOCTH
XHUIIHUKOB U XKepTB», «Cxema JEHCTBUS €CTECTBEHHOro 0TOopa», «®PopMbl OOpbOBI 3a
CYILIECTBOBAHUEY, «npycrpuanbHbli MEJIAHU3MY, «Kusbie HCKOIIa€MBIE»,
«ITokpoBHUTENBCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemymnpexknaromas OKpacka KHUBOTHBIXY,
«Duznonornueckue amantrauun», «IIpucrnocodbIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIIHOCTHY,
«Kputepun Buga», «Buabl-gBoiiHukn», «CTpykTypa Buaa B mpupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpadmyueckoe  BumooOpa3oBaHWe TPEX  BUIOB  JIAHABIIICHY,
«OKoyoruyeckoe BUI000pazoBaHue BHUIIOB cuHUIY, «[lomumiaounsl pactenuit», «KamyctHo-
peaeUHbIA THOPUT.

O6opynoBaHue: repdapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydesia NMTHIl U 3Bepei ¢
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJEHUH, Yydesla NMTULl U 3Beped pa3HbIX BHUAOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BblsiBIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOTO BUAA».

Jlabopatopnasi pa6ora «lIpucniocoOieHrsi OpraHu3MOB W HMX  OTHOCHTEJIbHAS
1e1eco00pa3HOCTY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».
Tema 3. Makpo3ssosonusi 4 €€ pe3yJbTaThl

Metonbl  u3ydyeHuss Makpo3BoJrouuu. [laneoHTonmornueckue MeETOAbl U3YUYEHUS
sBosorni. [lepexomubie GopMbl U PUIIOTEHETHIECKHUE PSBI OPTAHH3MOB.

buoreorpaduueckue meroapl wuszydeHus: HBomtonuu. CpaBHeHue QIOpH U (payHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue o6mactu 3emiu. BUIbI-oHIEMHUKU U PETUKTHI.

OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTUISCKIE METOIbI U3YUCHUS 3BOJIOIUH.
['enernueckne MexXaHU3MBbl 3BOJIIOLIMM OHTOIE€HE3a U IOSIBJIEHHUS 3BOJIIOLMOHHBIX HOBILECTB.
['omosiornyHbie 1 aHAJIOTUYHBIE OpraHbl. Py1MMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TeHeTUYEeCKHe, OWOXMMHUYECKHE ¢  MaTeMaTHYeCKHe METOAbl M3y4YeHHUS  DBOJIOILHUU.
I'omonornunsie TeHbl. COBpeMEHHBIE METOIbI TOCTPOCHHS (DHITOTEHETHYECKHX JICPEBHEB.

XpOMOCOMHbIe MyTallun U 5BOJIFOIUA 'CHOMOB.

O0mue 3akoHOMEpPHOCTH  (TMpaBuia)  IBOMIOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobOpatumocTs sBOMIONINK. AanTUBHAS paguais. HepaBHOMEPHOCTh TEMITOB SBOJTIOIIHH.

JdemoHcTpanuu

Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.



Talnuiel ¥ cxeMbl: « DUITOTEHETUUECKUN PsIZT JIOMIAN», K APXEONTEPUKCY», «3BEpO3yObIe
smepb», «Creronedans, «Punnodursy, «CemeHHbIe MAaNOPpOTHUKNY, «buoreorpaduueckue
30HBI 3emun», «/lpelid koHTHHEHTOB», «PenmukTh», «HauanbHble cTaguu SMOPUOHATBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOIIOrMYHBIE U  aQHAJIOTMYHBIE  OPTaHbD,
«PynumMeHTb», «ATaBU3MBI, «XpOMOCOMHBIE HAa0OpHI YellOBeKa W HIMMIIaH3e», «lIaBHBIE
HaIpaBJICHUs 3BOIOLUNY, «O0IINe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

O6opyoBaHue: KOJUIEKIUH, TrepOapuu, MYJSKM HCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIMU
HAaCCKOMBIX.

Tema 4. IIponcxoxaeHue u pa3BuTHe JKU3HU HA 3emJie

HayuHble ruUmoTe3sl MPOMCXOXKIEHUS XKHU3HM Ha 3emie. AOHOreHe3 M NaHCIEPMUSs.
JloHayuHble TPEICTABICHUS O 3apOKJIEHUHU KHU3HU (KpealroHU3M). ['Mmore3a MOCTOSHHOTO
camMo3apOo>KJIEHUS KU3HU U €€ onposepkeHue onbitamu @. Peau, JI. Cnannannanmy, JI. Ilactepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOJIOTHS.

OcHoBHbIE 3Tambl HeopraHuyeckoil sBomonuu. Ilmanerapnas (reosornueckas)
3BOJIOIMS. XHUMHUYECKas JBOJIOLUSA. AOHOIeHHBIM CHHTE3 OpPraHMYECKHUX BEILECTB U3
Heopraamueckux. Omeir C. Mmmiepa u ['. FOpu. OOpa3zoBaHue MOJMMEPOB U3 MOHOMEPOB.
KoauepBarnass runoreza A. . Onapuna, rumore3a mnepBuuHoro OynboHa JIxk. XonneiiHa,
reHernyeckass rumoresa [. Mémnepa. PubGosumbr (T.Yexk) u runoresa «wmupa PHK»
VY. I'unbepra. DopMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HCTOpI/ISI 3emuu u METOJbl €& HU3y4YCHUA. Hckomaembie OpraHn4Y€CKUC OCTaATKH.
FCOXpOHOJIOI‘I/ISI u eé MCTO/BI. OTHOCHTCILHAS u a0COIIOTHAS TCOXPOHOJIOTHA.
FGOXpOHOJIOFI/I‘ICCKaﬂ IIKaJjJa: 50HBI, 3PbI, ICPHUOABI, SITOXH.

HavanbHble 3Tansl opraHndeckoi sBomtonnu. [1osBIIeHHE M 3BOJIOLMS NEPBBIX KIIETOK.
OBomonust Metabonu3ma. Bo3HukHOBeHHME mepBbIX sKocHcTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbiX Ha 3emie coodmectB. CtpomaTonuTsl. IlpokapuoTel u
JYKapHOTBHL.

[Tpoucxoxnaenue 3ykapuoT (cMMOMOreHe3). DBOIIOIMOHHOE MPOMCXOXKIEHUE BUPYCOB.
[IpoucxoxkaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHWE  OCHOBHBIX  IPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl ABOJIOLMM BbICIIMX pacTeHUH. OCHOBHbIE apoMop(O3bl PaCTCHUH.
Beixon pacrenut Ha cymy. llosiBieHue CIOpPOBBIX pPACTEHHMI M 3aBOCBAHUE HMMM CYLIH.
Cemennble pactenus. IIponcxoxneHne NBETKOBBIX PACTEHUM.

OCHOBHBIE ATamnbl JBOJIONHMH >KHBOTHOTO MHpa. OCHOBHBIE apoMop(]o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOopaoBbIE
KUBOTHBIC. JKH3Hb B BOJIe. DBOJIOIMS TTO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii 1 penTuiIni.
[IpoucxoxaeHnne MieKomUTaMUX W OTUI. [IpuHiun kiarodeBoro apomopdosa. OcBoeHHE
0ECTI03BOHOYHBIMHU ¥ TTO3BOHOYHBIMHU KUBOTHBIMH CYIITH.

Pa3BuTtne xu3HM Ha 3eMie MO 3paM U NEpUoAaM: apXxel, MpOoTepo30il, Maneo3oM,
Me3030M, KaitHo301. O01as XxapakTepucTUKa KJIMMaTa U reoJIorHuecKux mpoueccos. [losBienue



U PACIBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCJIOBHUS U BIMSHUE HA Tra3oBBIN
cocTaB aTMoc(]ephl.

Maccosrie BbIMHUPAHUA — 3KOJIOTHYECKUEC KPU3UCHI IMPOULIOToO. HpI/IqI/IHI)I n CIICOCTBUA
MaccoBBIX BbIMUpaHUIl. COBpeMEHHBIN 3KOJOIMUYECKUI Kpu3uc, ero ocobenHoctu. [Ipobiema
COXpaHeHHs OMOpa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro mupa. [IpuHIume! K1accupuKau OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIITbI OPIraHU3MOB.

JdemoHcTpanuu

Hoptpetsr: ®. Peau, JI. Cnannannanu, JI. [Tacrep, WM. U. MeunukoB, A. W. Omapus,
Jbx. Xonpeiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muibl u cxembl: «Cxema onbita @. Pequy, «Cxema onbita JI. [Tactepa mo nsydeHuro
camo3apokJieHus: xu3Hu», «Cxema ombita C. Mwnepa, I'. FOpu», «3Otanbel HeopraHMueckoi
sBosoLIMnY», «I'eoxpoHonoruueckas mkana», «HadampHple Tanel OpraHU4EeCKON IBOJIIOLIMNY,
«Cxema oOpa3oBaHusi 3yKapuoT NyTEéM cumOuoreHesay, «Cucrema KHUBOH TNPHPOIBD»,
«Ctpoenue  Bupyca», «Apomop¢do3sl pacTeHuit», «Punnopurs», «OnHOKIETOYHBIE
BOJOpOCIN», «MHOIrOKIETOYHBIE BOJLOpOCHN», «Mxm», «llanmoporHukn», «l'osoceMeHHbIE
pactenus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pas3BUTHS KMBOTHOTO MHUDPAY,
«Apomopdo3sl  KHBOTHBIX», «lIpocreiimmey, «Kumeunononoctaeie», «Ilnockue uepBm»,
«YneHucToHoTHEY, «PBIOBIY, «3eMHOBOJIHBICY, «ITpecMbikaromuecs», «IITrme,
«Miuekonmraromue», «Pa3BuTue JKM3HM B apxeHckoW ape», «Pa3zBurhe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HKM B TAJICO30MCKON 3pey», «Pa3BuTHE XU3HM B
ME3030MCKOil 3pe», «Pa3BuThe XU3HUM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPa».

OOGopynoBanue: repOapuil  PacTeHU Pa3IMYHBIX OT/EJIOB, KOJUICKIIMM HACEKOMBIX,
BJIAKHBIC IMIPENapaThbl XUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yy4ye€ja MTHUI[ W 3BEPEH, KOJUIEKIIMM OKAMEHEIOCTEH, IOJE3HBIX
HCKONIAEMBbIX, MYJISIKU OPTaHMYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas JsaboparopHas padora «MonenupoBanue oneltoB Mumiepa—tOpu no
M3yYeHHUI0 a0MOTeHHOTO CHHTE3a OPraHWMYECKIX COSAMHEHHI B IEPBUYHOIN aTtMochepey.

Jlaboparopnasi pabora «/3ydyeHre M OINHUCAHME MCKOMAEMBbIX OCTaTKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTnyeckass padora «/3yueHne ocoOEHHOCTEH CTPOEHMs] pacTeHUHl pa3HBIX
OTJIEJIOBY.

IIpakTnyeckass  padora «M3yueHne  ocoOEHHOCTEH  CTPOECHHS  MO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxo:kaeHue 4yeJ10BeKa — AaHTPONOIreHe3

Pazgens! u 3agaun AHTPOIIOJIOTUH. MeTtoasl AHTPOIIOJIOTHH.



CraHOBIIEHHE TIPEACTABIEHUI O NPOUCXOXKJIECHUU 4YellOoBEKa. PeIurnosHele BO33pEHUS.
CoBpeMeHHbIE HayYHBIE TEOPUN.

CXoAcTBO 4YenoBeKa C JKMBOTHBIMH. CHCTEMaTHYECKOE TIONOKEHHE YellOBEKa.
CBumeTenbcTBa CXOJCTBA 4YEJNOBEKA C JKUBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTUYECKHE,
aMOpuosoruyeckue, (U3NOIOTO-OMOXUMUYECKHUE, TMoBeAeHUeckre. OTIUYMs dYeloBeKa OT
KHUBOTHBIX. [IpSMOXOKIE€HHE U KOMIUIEKC CBS3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOPO CUTHAJIbHOM CUCTEMBI.

HBwxymme cuibl  (pakTopbl)  aHTpOHOreHe3a: OWOJOTHYECKHE,  COLMANIBHBIC.
CooTHo1IeHrEe OMOJIOTHUECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI€HE3E.

OcHoBHbIE cTaMM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IIPOKOHCYIIbI)
Y paHHHE TOHTHJIBI — OOIIMe PEIKHA YeT0BEKOOOPA3HBIX 00€3bsH U JIF0/IeH. ABCTPAIOMUTEKH —
JIBYHOTHE TPEIKU Jroeil. YeloBeK yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
MPSIMOXOJISAIINI 1 TIePBBIN BBIXOJ JtoJel 3a mpeaensl Adpuku. UenoBek renaenb0eprekuii —
o0IIui IPeIOK HEaHIePTaTBLCKOTO YEIOBEKa U YeJIOBeKa pa3yMHOro. UemoBek HeaHAepTalbCKUi
Kak BUJ JIFOJEH XOJIOJHOrO KiauMmara. YenoBeK pa3yMHbIA COBPEMEHHOIO THIA, JECHUCOBCKUN
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laseoreneTrka u majaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOI0 4YesloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSILMSIX 4YEIOBEKa.
MyTanuoHHbI npouecce u nonuMop¢usM. [lomynsiunoHHble BOJIHBL, Apei] reHoB, MUrpanus u
«3((EKT OCHOBATENS» B MOIMYJIAILHUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacwl. [lonsitue o pace. boinbiime pacel: eBporeouHas (eBpazuiickas),
aBCTpaJio-HerpouiHas (dPKBAaTOpUajbHas), MOHTOJOUIHAS (a3uaTCKO-aMepuKaHcKas). Bpems u
IlyTU pacceJIeHUs 4YeloBeka Mo IulaHere. ExauHcTBO  yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT,  uejgoBeKa K  pa3HbIM  yCIIOBUSIM
OKpy>Karomiel cpezpl. BiusHue reorpaduueckoil cpenbl u apeiida reHoB Ha MOPQOJIOTHIO U
(bU3HONIOTHIO YeTOBEeKa.

MexauciuIuinHapaple  MeToAbl B (DM3UYECKON  (OMOJOTHYECKO) aHTPOTOJIOTHH.
OBOJIIOLIMOHHAST ~ AQHTPOIOJIOTUS. M TAJCOAHTPONOJOTHUS  YEJIOBEUECKUX  MOMYJISLUM.
buocounanbHble  WccneoBaHMA ~— OPUPOJBI  yelloBeka.  VccrmegoBaHue — KOZBOJIIOLUU
OHMOJIOTHYECKOT0 U COIUAIBHOTO B YETIOBEKE.

JdemoHcTpauuu
Hoptpetwt: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumbl W cxeMbl: «MeTo/ibl  aHTpOTOJIOTUM», «[ OJIOBHOW  MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKeleT YeloBeKa W CKeJeT MUMMaH3e», «PyauMeHTs u
aTaBU3MbDY, «JIBMKyIIME CHJIBI AHTPONOTEHE3a», «DBOJIONUOHHOE JPEBO YEIIOBEKA,
«ABcTpasionurek», «HenoBek ymenbiii», «UenoBek npsIMoXoAsaniiy, «J[eHUCOBCKUN YeTOBEK»
«Heannepranbup», «KpomanboHIB, «lIpenkn uemoBeka», «ITambl SBOJIOIUU YEIOBEKA,
«PacpI uenoBekay.

O6opynoBaHue: MyJIsKM OKAMEHETIOCTeH, TPEeIMETOB MaTepUaIbHOU KYIbTYphI PEIKOB
qenoBeka, penponaykiuu (dotorpadhun) KapThH C  MH(OJIOTHYSCKHMH W OHOJICHCKIMHU
CIOKETaMH MPOUCXOXKACHUS YeNoBeKa, (poTorpaguu HaX0JOK MCKOMAEMbIX OCTATKOB UEIOBEKa,




CKCJICT YCJIOBCKA, MOJCIIb YCpCIla YCJIOBCKA M YCpCIla HNIMMIIaH3C, MOJCIIb KUCTHU YCJIOBCKA U
KHCTH HIUMITAH3C, MOACIIN TOpCa MPEAKOB UCIIOBCKA.

Jlabopatopnasi pabora «/3yueHue OCOOECHHOCTEH CTpOEHHUs CKelieTa YeJIOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEMY.

IIpakTnueckas padora «/3ydeHre 5K0JIOrHYECKUX aanTaluid YeTOBEKay.

Tema 6. DJkosormss — Hayka O B3aMMOOTHOLICHUSIX OPraHu3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpYsKalouel cpeaou

3apoxaeHue W pa3BuUTHE 3Koiorun B Tpyaax A. I'ym6onsara, K. @. Pymse, H.
A. CesepuioBa, D. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgenst u 3amaun sxonorun. CBszb
9KOJIOTHHU C APYTUMU HayKaMH.

Mertonbl 3konoruu. Ilonesbie HaOMOAEHUS. DKCIEPUMEHTBI B 3KOJIOTUU: IPUPOJHBIE U
nabopatopuble. MoenupoBaHie B 3KOJIOTMHA. MOHUTOPUHT OKPYXKAIOIIEH Cpeabl: JIOKAIbHBIM,
pPErMOHANIbHBIN U TJI00aJIbHBIN.

3Ha4yeHue 3KOJOIMYECKHX 3HAHWM Ui 4eIoBeKa. DKOJIOTMYECKOe MHUPOBO33PEHHE Kak
OCHOBA CBsI3€M uyesoBedecTBa € MNpHUponod. POpMHUPOBAHME HKOJIOTMUECKON KYJBTYpbl H
9KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

Hoprpetst: A. I'ym6onear, K. @. Pynee, H. A. CeBeprioB, . ['ekkenb, A. Tencnu, B.
H. Cyxkaués.

Tabnuuel u cxemsl: «Pa3nensl 3xogoruny», «MeTtobl sKoI0rum», «Cxema MOHUTOPHHTa
OKpY>KaOIlEeH CPEIbD».

JlaGopaTopnas padora «/3ydeHre METOI0B IKOIOTUYECKUX UCCIIEIOBAHUII.
Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorudeckre (GakTopbl W 3aKOHOMepHOcTH ux jAeiictBus. Kriaccuduxanus
HKOJIOTHUECKUX  (aKTOpOB:  aOMOTHYECKHEe, OMOTHYEeCKHe, aHTpomnoreHsele.  OOmue
3aKOHOMEPHOCTH JeHCTBUsS dKojnorudeckux Qakxropon. [IpaBuno munumyma (K. lnpenrens,
10. JIn6ux). TonepanTHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Gaxkrtopbl. CBeT Kak 3kojorudeckuii paxrop. JlelcTBre pa3HbIX y4acTKOB
COJTHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKHE IpYyINIbl PACTEHUH U >KUBOTHBIX IO
OTHOILEHUIO K cBeTy. CurHanbpHas poisb cBera. doTonepuoausm.

Temnepatypa kak skonorudeckuil Qaxtop. [eiicTBue TemmepaTypbl Ha OPraHU3MBI.
[ToiKunoTepMHBIE U TOMONHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak axonmornyeckuit ¢akxrtop. [IpucnocobneHus pacTeHHil K MOIACPKAHUIO
BogHOTO Oanmanca. Kmaccudukanus pacteHuid 1Mo OTHOIIEHWIO K Boje. IlpucmocoOmneHust
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMa.



Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TITyOMHHAs
MOAMOYBEHHAs, BHYTPHOpPraHU3MEHHas. DU3NKO-XUMUYECKHE OCOOCHHOCTH Ccpejl OOWTaHUs
opranu3moB. [IprcrnocoOaeHust OpraHu3MOoB K KU3HU B Pa3HBIX CpPeIax.

buonornueckue pPUTMBI. Bremnne un BHYTPECHHUC PUTMBEIL. CYTO‘IHBIG U TOJUYHBIC
PUTMBI. HpI/ICHOCO6J'I€HHOCTB OpraHnu3MoOB K CC30HHBIM U3MCHCHUSAM yCJIOBI/IfI JKH3HH.

XKuznennsie Gpopmbl opranu3MoB. Ilonstue o xuzHeHHOH (opme. JKuzHenHsie GopMel
pacTeHuii: JepeBbsi, KyCTapHUKH, KYCTaPHWYKH, MHOTOJICTHHE TpPAaBbl, OJHOJECTHHE TPaBHI.
Kuznennsie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’3poOMOHTHL. (OCcoOeHHOCTH
CTpOCHHS ¥ 00pa3a )KU3HHU.

buotnueckue Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUI: KOHKYpPEHLHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomnepauus, MyTyaanu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3aumonelcTBUS  (TONMHUYECKUE,
¢dopuueckue, ¢abpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [[puHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabauiel U cxeMbl: «DKoJorudeckne (HakTopsn», «CBETOBOM CHEKTPY, « IKOIOTUUCCKUE
IPYNIbl )KUBOTHBIX MO0 OTHOLICHHUIO K CBETY», « TEIIIOKPOBHBIE dKUBOTHBIEY, «X0JI0THOKPOBHbIE
KHUBOTHBIE», «DU3NOIOTUYCCKUE aTalTallMd >KUBOTHBIX», «Cpeapl OOUTaHHS OPTaHU3MOBY,
«buonoruueckue putmely, «KusHennsie GopMbl pacTeHui», «Ku3HeHHbIE (HOPMBI KHUBOTHBIX»,
«IKOocHUCTEeMa MIHUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jiecay, «llenmu mutaHusy,
«XuiauuectBoy, «llapasutuzmy», «Konkypenuus», «CumoOnosy», «KommeHcanuzm.

OOGopyrnoBanue: repbapul pacTeHUH U KUBOTHBIX, MPUCIOCOOJICHHBIX K BIIHSHHUIO
pPa3NUYHBIX  OKOJIOTMYECKUX  (aKTOpPOB, TepOapuM  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu M KOJUICKUMH TEIJIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOHUMBBIX
pacTeHMid, uydena MNTULl M 3Beped, repOapuu pacTeHUH, OTHOCAIIUXCS K TUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYII, KOJUIEKIHUH HKUBOTHBIX,
oOuTAIONINX B pa3HbIX cpeAax, repOapuu M KOJUIEKIIMU PAacTEHUH U JKUBOTHBIX, 00Ja/larolux
yepTaMd NPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBHM JKU3HHM, Tepbapuu u
KOJUIEKIIMM PACTEHUI W JKUBOTHBIX Pa3IMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YUYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOICHCTBHSX.

JlaGopaTopHas pa6oTa «BpisiBieHre MpUcocoOIeHU OPraHU3MOB K BIUSTHHUIO CBETaY.

JlabopaTopHnasi pabora «BbIsiBICHHE TPUCIIOCOOJICHHIA OPraHu3MOB K  BIIMSHHIO
TEMIIePaTyPbD».

JlaGopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pPAaCTEHUH U3 pa3HBIX MeCT
OOUTaHUY.

Tema 8. Dxos0rust BUAOB U NOMYJISAIUIM

DKOJIOTMYECKHE XapaKTePUCTUKH Mommysauuu. [Tomymsus kak Ouosiornyeckas cucreMa.
Ponp HeogHOpogHOCTH Cpenbl, (U3NYECKHMX OapbepoB U OCOOCHHOCTEH OMONIOrHMH BHIOB B



(bopMHPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYpHI MOMYJIsAIUi. OCHOBHBIE TOKA3aTEIH MOIMYJISIUH:
YUCJIEHHOCTh, IJIOTHOCTh, BO3PAaCTHAas M IOJIOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIUS.

Dkosornyeckas cTpykTypa mnomyssiiuu. OIeHKa YUCICHHOCTH MOomyssauuu. JluHamuka
MOMYJISIUK U €€ peryisiuus. buornueckuil noteHMan nonyasuuu. MoaenupoBanie JMHaAMUKH
nomynsanuu. KpuBble pocTa uucieHHocTH nomynsuud. Kpusble BbDKHMBaHUS. Perynsmus
YHUCJICHHOCTH TOMYJSIIUNA: pOJib (PAKTOPOB, 3aBHCANIMX W HE 3aBUCSIIAX OT IUIOTHOCTH.
DKosiorndyeckue crpateruu BUJoB (r- u K-crparerun).

[Tonsitue 00 »HKojOrMYecKod HUIIE BHaa. MecrooOutanue. MHoOTOMEpHass MOJEIb
skoJsiornyeckord HumM /.M. Xarunacona. Pasmepsl skonorudyeckor HUIIM. [loTeHunanbHas u
peanr30BaHHAs HUIIY.

Bun kak cucrema momnyisiuid. Apeayibl BUIOB. BUIbl M MX JKU3HEHHBIE CTPATETHU.
OKOJIOTHYECKUE YKBUBAJICHTEHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpAalUi JKUBOTHBIX. bHonoruueckue WHBA3UU
Yy’KEPOJHBIX BUJOB.

JdemoncTpanuu

Ioprper: /Ix. M. XaTunHCOH.

Tabauis u CXEMBbIL: « DKOJIOTMYECKUE XapaKTEPUCTUKU MOMYJIALI,
«IIpocTpaHCcTBEHHAss CTPYKTypa MONyJIsanuu», «Bo3pacTHble NUpaMHUABI  TOMYJISLIANY,
«CKOpOCTh  3acelieHusi [OBEPXHOCTH 3eMJIM pAa3IMYHbBIMU  OpraHusmMamm», «Mogjenb
skosiornyeckor Hummu Jx. M. XaTuuHcoHay.

O6opynoBanue: repOapuu paCTCHHIA, KOJUICKIIUN KHBOTHBIX.

JlaGopaTopuasi padora «IIprcmocoOneHus ceMsiH pacCTeHUN K PacCEeNCHUIO.

Tema 9. DKo0J10rus cO00IIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. brorieHo3 u ero cTpykrypa. CBA3M MEKIY OpraHu3MaMH B
OHOIIEHO3E.

Okocucrema Kak oOTkpeiTas cuctema (A. Jx. Tencnu). DyHKUMOHAJIBHBIE OJIOKU
OpPraHU3MOB B HIKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHThI, peayleHThl. Tpodudeckue ypoOBHH.
Tpoduueckue nenu u cetr. AGuoTudeckne OJIOKH KocucTeM. [10UBBI M MIIBI B AKOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »HKOCUCTEMBbl. buomacca u mOpoAyKuus. OKOJIOTHYECKUE
MUPAMUJIBI YUCEN, OMOMACCHI U DHEPTHH.

Hunamuxa aKocuUcmeM. Kamacmpodghuueckue nepecmpouKu.
@Drykmyayuu. HanpaBieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKueccuu. IlepBuunbie u
BTOpPUYHBIE CYKIIECCUM M UX NPUYUHBL. AHTPOIOI€HHbIE BO3JEHCTBUS Ha CYKIIECCHU.



KnumakcHoe coobmiectBo. bropa3zHooOpasue u TOJTHOTAa KPYyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie SKOCUCTEMBL. DKocucmemvl 03€p U pex. IKocucmemvl Mopeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmblHb.

AHTpOHOFCHHble OKOCHCTCMBI. ArpOBKOCI/ICTeMa. AFpOHeHOS. Pazmmuns MCXKIY
AHTPOIIOTCHHBIMU U IIPUPOJHBIMU S5KOCUCTCMAMMU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposckas ¢dopa u payHa.
CuHaHTponu3anusi TOpOJACKON ¢ayHbl. buonmormyeckoe u©  XO3sIICTBEHHOE 3Ha4YCHHE
arpo3’KOCHCTEM U ypOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJIEHCTBUN  OpPraHU3MOB B
aKocucTeMax. Ponb  kackaonoeo s¢hghekma u  6u006-30upuxamopos (Kiouesblx 6ud0s8) 8
@ynxyuonuposanuu  sxocucmem. IlepeHOC HHEPrUM W  BEHIECTB MEXKAY CMEXKHBIMU
SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJSILMA M SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HBIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YVPOBHSAX, OCHOB8bl 9KOIOSULECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 6030elcmsusi. MeToIoI0Tusl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX HIKOCUCTEM.

JdemoncTpanuu
Hoptpert: A. JIxx. Tencnu.

Tabauiel u cxembl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOro Jjiecay, «DyHKIMOHAJIbHBIE TIPYNIbl OPraHU3MOB B 3KOCHCTEMEM,
«KpyroBopor BemiectTB B 9kocucteme», «llemm mnuraHus (macTOWINHAsA, JETPUTHAA)Y,
«DKOJIOTHYECKas MUPaMUa YUCET», « DKOJIOTHYECKask MUpaMHIa OMOMAaCCh», « DKOJIOrHYecKast
nupamuaa sHeprum», «OOpazoBanue Oosorta», «llepBuunas cykueccusi», «BoccranoBnenue
Jeca Ioclie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopor BelecTB U MOTOK
SHEPruM B arpoueHose», «IIpumepsr ypboskocucTem.

OOGopynoBanue: repbapul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydesa TTHUI[ B 3BEPeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBAPUYM KaK MOJIENIb YKOCHUCTEMBI.

IIpakTnyeckas padora «/I3yueHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopHasi padora «/3ydeHne pasHOOOpa3us MEIKUX IMOYBEHHBIX YJICHUCTOHOTHUX
B Pa3HBIX YKOCUCTEMAX).

IKeKypeus «IKCKypcHsi B TUITMYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJBHBIN WM TOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpCcHs «IKCKYpPCHsI B arpOIKOCUCTEMY (Ha TOJI€ WX B TEITMYHOE XO35SHUCTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTeMa



buoctepa — obuieruranerapHas o0omouka 3eMIH, I/Ie CYIIECTBYET HJIM CYIIECTBOBAJIA
*u3Hb. PazButne npencrasinenuii o buochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. Obmactu 6uocheps! u e€ cocran. KuBoe BemiecTBo OHOChEphl U €ro PyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobeHHocTH Onocdeps! Kak ri100anbHOM
sKocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBoporel BemiectB U
OnoreoxnuMHuUYeCcKre UKIbI (yriepoa, a3ora). PurMmuuHocTh siBeHU B Onocdepe.

3onanbHOCTH Onochepsl. [lonsTue o 6uome. OcHOBHBIE OMOMBI CYIIN: TYHAPA, XBOMHbBIE
Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeNH, CaBaHHBI, TyCTHIHU, TPOIIMUYECKHE Jieca,
BBICOKOTOpBsi. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa W (yHKIHS JKMBBIX CHCTEM, OIEHKA HMX PECYpCHOrO TOTCHIMala |
O6nochepHbIX QYHKITHIA.

JdemoHcTpaunu
IHoptpetwi: B. U. Bepnanckuit, 3. 3rocc.

Tabauimst u cxembl: «I'eocheprr 3emnn», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaeposaa B nmpupone», «Kpyrosopor kuciaopona B npupoje», «KpyroBopor BoJbl B IpUPOAE»,
«OcHoBHBIE OWOMBI cymm», «Kmumarnueckue mosica 3emnm», «Tywapa», «Taiiray,
«Cwmemannbiii - nec», «llIupokonuctBenHbii  necy», «Crenb», «CaBaHHa», «IlycTeiHAY,
«Tponmuecknii gecy.

Oo6opynoBanue: repOapuu pacTeHUI Pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.
Tema 11. YestoBek U OKpy:Kamolas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX MpHYMHBL. Bo3jaelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpeabl. OxpaHa BoO3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nouBsl. OXxpaHa MOUYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PpACTUTENBHBIN M KMBOTHBIM Mup. OxpaHa
PacCTUTENIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIMIIBI OXPaHbl NpUpobl. KpacHble KHUTH.
Ocob60 oxpansemsle npupojHsie Teppuropun (OOIIT). boranudeckue caabl U 300J0THUECKUE
MapKy.

OCHOBHBIE MTPUHIUITBI YCTOMUMBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOIbL. PanmonanbHoe
MIPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpazus 3emund. OOuue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTUYECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOIO KpU3nca
U €0 BEpOSITHBIC IOCIEACTBHUS.

PazButne METOJIOB MOHUTOPHHTA pa3BUTHS OTIaCHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmvie UCcne008aHus. nepexooa K pecypcocbepecarowel u
KOHKYPEeHmMOCnocoOHot  2Hepeemuke. buonoeuueckoe  pasnoobpasue  u  buopecypcsi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuugarowue O0OCmMyn K uHgopmayuu no
COCMOAHUIO OMOeNbHblX 6U008 U sKkocucmem. OcHosbl dKOpeaburumayuu 3Kocucmem U
€cnocobos 60pboOBL ¢ buonospexicoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.



JdemoncTpanuu

TaOnuubel M cxeMbl: «3arpsi3HeHHe  aTMocdepbl», «3arps3HeHue Truapocepb,
«3arpsisHeHne  TOYBBD, «llapHHKOBBIA  3pdexT», «Ocob0 oXpaHIeMble NPUPOIHBIE
TeppUTOpUN», «MoOJIeNn YIPaBIsIEMOr0 MUPay.

Ob6opynoBanue: pororpaduu oxXpaHseMbIX pacTeHUI U KUBOTHBIX KpacHol kuuru Poccuiickoii
Oenepaunn, KpacHOM KHUTH perHOHA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COQO ycraHaBauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOECHHS OOYYaIOLIUMUCS
IPOrpaMM CPEIHEro oOero o0pa3oBaHys: INYHOCTHBIC, METAIPEAMETHBIC U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TTO OMOJIOTHUU BBIJICICHBI
CIICAYIOIIME  COCTABIISAIOLIME: OCO3HAHME OOYyYalOMIMMHUCS  POCCHUHCKOW  TpaskJaHCKON
UJEHTUIHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIIBHOCTH "
CaMOOINPEIENICHUIO, Haluyue  MOMueayuu K 00y4EeHHIO OUOJIOTUN, YeneHanpagieHHoe
paszsumue BHYTPEHHUX YO€KIEHUH JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH U MCTOPHUYECKHUX
TpaAMLUA pPa3BUTHsL OMOJIOTMUYECKOTO 3HAHMS, 20MOGHOCHb U CNOCOOHOCMb OOYUYarOIUXCS
PYKOBOJACTBOBATLCA B cBOEH ACATCIIBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
HOPUCYIIUMH CHUCTEME OMOJIOIMYECKOTO 00pa30BaHUs, HAIUYUE NPABOCO3HAHUSA IKOIOTHUECKON
KYJIBTYPBl, CHOCOOHOCIU CMA8Ums UEIN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTUH JOCTUTAIOTCSI B €IUHCTBE
y4eOHOW M BOCIHUTATENbHOMN NEATENbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHICKHUMHU
COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMHU, MPUHATHIMU B
o0miecTBe MpaBUiaMH M HOpMamMH TIOBEIEHHUS W CIOCOOCTBYIOT IMpoIleccaM CaMOMO3HAaHWS,
CaMOBOCIHUTAHUSI U CAaMOPA3BUTHSA, PA3BUTHSI BHYTPEHHEW MO3ULIMHU JTMYHOCTHU, MATPUOTHU3MA U
YBaXXEHUSI K 3aKOHY U IMPaBONOPANIKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJEHHIO, B3aUMHOTO
YBaXXEHUS, OEpeKHOTO  OTHONICHHS K  KyJbTYpHOMY  HACJIEIUI0 U  TPAAUIUSAM
MHOTOHAaIMOHAJIBHOrO Hapoaa Pocculickoint @enepauuu, Npupoae U OKpYKarolen cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yUEeOHOro npeamMeTa « bronorus» NoKHbl OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMXCSl PyKOBOACTBOBAThCA C(POPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAlMil, IO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacIIMpPEHNE JKU3HEHHOTO OIBITA U OIBITA ACATEIbHOCTH B IIPOLECCE PEaTU3aluid OCHOBHBIX
HAIPaBJICHUN BOCIIUTATEIbHOM JAEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOrO0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3MIIMM  OOYYAIOIIErOCsl KaK aKTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHIICKOTO O0IIECTBA;

OCO3HAHUC CBOMX KOHCTUTYUHUOHHBIX IIpaB U O6H3&HHOCT€I>'I, YBA)XXCHUC 3aKOHa H
IIpaBoIoOpsAaKa,



TOTOBHOCTb K COBMECTHOM TBOpquKOP’I ACATCIIbBHOCTH TIPHU CO3JaHUU y‘le6HLIX IMIPOCKTOB,
pEeIICHUN y‘-Ie6HI)IX 1 IO3HABaTCIIbHBIX 3a/1a4y, BBIIIOJTHCHU N OMOJIOrHYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OTNPENENSITh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIIEHHUIO K SIBJICHUSIM
COBPEMEHHOM KH3HH U OOBSICHSATH €€;

YMEHUE YYUTBIBaTb B CBOMX JEMCTBUAX HEOOXOIUMOCTb  KOHCTPYKTHBHOIO
B3aHMOI[eI>'ICTBH$I HIOI[Gﬁ C pasHbIMHA y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMU U COUHAJIbHBIM
HIOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHUYCCTBY B IPOHCCCC COBMECTHOI'O BBINMOJTHCHUA yqe6me,
IIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3a]a4, YBaXUTEJIBHOTO OTHOLIEHMS K MHEHHIO
OIIOHEHTOB MPH 00CYkKIEHNU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKON TPaXKAaHCKOM MACHTHUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Iepes] PoIMHOM, roplocTH 3a CBOM Kpaii, CBOIO

PO,[[I/IHy, CBOH SI3BIK U KYJbTYPY, IPOHIIJIOC U HACTOAIICC MHOTOHAITUOHAJILHOT'O HApoaa POCCI/II/I;

LIEHHOCTHOE OTHOLICHUE K IPUPOJHOMY HACJIECIUIO U TaMATHUKAM IIPUPOJBI,
JNOCTHKEHHIM Poccum B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBIIGHUE W pPa3BUTUE
OuoJIoruy, MOHUMaHUS 3HAYCHHs OMOJIOTMU B TIO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBA;

uaeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CIyXeHH0 W 3ammre (OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HAHMUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTD OLCHUBATHb CUTyallUlO U MPUHHUMATHL OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH
Ha MOPaJIbHO-HPAaBCTBECHHBIC HOPMbI U IICHHOCTH,

OCO3HaHHE JIMYHOT'O BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyAyIIETO;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAMUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHSATHUS IIEHHOCTEH CEMEHHOW JKM3HU B COOTBETCTBUH C TPAAMIIUSIMH HApPOJOB

Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS:



JCTETUYECKOE OTHOILEHHE K MUPY, BKIIIOYAst CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHMIA;

IIOHHMMAaHHEC SMOIIMOHAJIbLHOI'O BOSI[CﬁCTBHSI JKHBOM npupoasl 1 eé IIEHHOCTH;,

TOTOBHOCTb K CaMOBBIPA)KCHHUIO B PA3HbIX BHUAAX HCKYCCTBA, CTPCMIJICHHUC IIPOSBIIATH
KadecTBa TBOp‘lCCKOﬁ JIMYHOCTH,

5) pusuyeckoro  BocnUTaHUs, (POPMHMPOBAHHUA  KYJBTYPbl  30POBbS U
3MOLHMOHAJIBLHOIO 0JIArONOIyYusi:

NOHUMAaHME U peau3alys 310poBoro U 6e3omacHoro odpasa )KU3HHU (3J0pOBOE MUTAHUE,
COOIII0/IEHNE TUTUEHNYECKUX TPABIII U HOPM, COATaHCHPOBAHHBIN PEXHUM 3aHITHHA U OTIbIXA,
perynsipHass (u3MuecKash aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

IMOHMMAaHHUEC NCHHOCTU HpaBUJl HWHAWUBUAYAIBHOTO MW KOJUICKTUBHOI'O 0e3011acHOTO
IMOBEACHUS B CUTYaAllUAX, YTPOKAIOIINX 310POBbI0 U JKU3HU J'IIOI[Cﬁ;

OCO3HAHHUE MOCJIEACTBUI U HENMPUSITHUS BPEIHBIX MPHUBBIYEK (YHMOTPEeOJIEHUs alKoroJs,
HapKOTHKOB, KypeHHs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

T'OTOBHOCTB K AKTUBHOM ACATCIIBHOCTHU TEXHOJIOTHYECKOM n COI_[I/IaJ'IBHOI\/'I
HaNpaBJICHHOCTH, CIHOCOOHOCTh MHUIMHPOBAThH, IJIAHUPOBATH M CAMOCTOSTENIBHO BBIMOJIHATH

TaKYyI0 ACATCIbHOCTD,

UHTEpEC K pa3inyHbIM chepaM npodhecCHOHAIBHOW eATebHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BbIOOp Oyay1eit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUU BCEH
JKU3HU;

7) IKOJOrHYeCcKOr0 BOCIIMTAHHUS:

9KOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIICHHE YPOBHSA AKOJOTHMUYECKOW KYJbTYPBHI: NMPHOOPETCHUE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOILEN CPEIbl;

OCO3HaHHE T1100aIbHOr0 XapaKkTepa 3KOJOTHUYEeCKUX MpobieM U IMyTel X peleHus;

CIOCOOHOCTH UCTIONB30BaTh MpHOOpeTaeMble IPY N3YYEHUHN OMOJIOTUY 3HAHHS M YMEHHS
IpU PElIeHuH NpoOsieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOINONB30BAHUEM (COOIIIOCHUE
NpaBUJ TIOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOCchepsl);



aKTUBHOE HEIPUATHE ACUCTBUM, NMPUHOCAIIUX BPEI OKPYXKAIOLIEH IPUPOIHOU Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEIIpPUHUMAEMBbIX
JEUCTBUN U IIPEAOTBpALIATh UX;

HaJIM4Me Pa3BUTOTO HKOJIOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOW KYIJBTYphl, OIBITA
JEATEIIbHOCTH  JKOJIOTUYECKOM  HAmNpaBJIECHHOCTH, YMEHHS PpPYKOBOJICTBOBATHCS HMMHU B
MM03HABATEIbHONW, KOMMYHMKATUBHOW M COLMAIbHOM NPAKTUKE, TOTOBHOCTHM K Y4YacCTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJOTMUYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M  OOIIECTBEHHOW MpaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE  SI3BIKOBOM M UYMTATENbCKOW  KYJBTYpbl KaKk  CpPEACTBa
B3aUMOJICVCTBUS MEXKY JIFOABMHU U MO3HAHUS MUPA;

NOHUMAaHHUE CIEIU(PHUKN OMOJIOTUM KaK HAayKd, OCO3HaHMA €€ poiu B (HOpMUpOBaAHUH
PalMOHAIIFHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUHU [EIOCTHOTO MPEICTAaBICHUS 00 OKpY KaroIeM
MHUpEe KaK O EIMHCTBE NPUPOABI, YEJIOBEKAa U OOIIECTBA, B TO3HAHUHM TPHUPOIHBIX
3aKOHOMEPHOCTEH 1 peIIeHUH POOJIeM COXPaHEHUsI TPUPOIHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JIJII COBPEMEHHOW IMMBWIIM3AIIAN: 00CCTICUCHHS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHUE TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MPoOJIEeMbI pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIA U3 TII00ATBHBIX
AKOJIOTMUYECKUX TIPOOJIeM U oOecTieueHus Mepexo/ia K yCTOWYMBOMY Pa3BUTHUIO, PAIIHOHATHBHOMY
WCIIOJIH30BAHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOIIOTUYECKUX 3HAHUH B LEJSIX MOBBIIICHUS 00MIIeiH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH (YHKIMOHAIHHON
IpPaMOTHOCTH 00y4aronIuxcs, GopMupyemMoi pu u3y4eHuu ONOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB NO3HAHMS, HMCIHOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMmble 3HAHHUS Uil aHalIM3a W OOBSICHEHUS SBJICHHIA
OKPY>KaIOIIET0 MHpa U TPOUCXOASIIUX B HEM HU3MEHEHUH, yMEHHUE JellaTh O0OCHOBaHHbBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIUXCS JaHHBIX C IEJIbI0 IOJYyYECHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHMOJOIMYECKHE 3HAHMS AJi1 pCIICHUA
Hp06J'IeM B PCAJIbHBIX )XKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC IN€HHOCTHU Hay‘-IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTL OCYHICCTBJIATE MPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIIbBHOCTD HHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HEIPEPHIBHOMY OOpA30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 1O OWOJOTMM B COOTBETCTBHHM C JKU3HCHHBIMH
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHble pe3yIbTaThl OCBOCHHUS y4eOHOro mpenmMeTa «bHonorus» BKIIIOYAIOT:
3HaYMMble A8 (OPMUPOBAHMS MHUPOBO33PEHHUS  OOYHAIOLUIMXCSA  MEXAUCHUILIMHAPHBIE
(MexnpeaMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METoJ0B MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIH,
SBJICHHE, MpOIecC, CHUCTeMa, HAay4HbId (DaKkT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClef0BaHNe, HAOMIOIEHHE, U3MEPEHUE, HKCIEPUMEHT M JpYyTue); yHUBEpCaJbHbIE
yueOHble JieiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 0OECIIeUUBArOIINE
¢dbopmupoBaHre (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIbHON KOMIIETEHLIMU OOYy4aroIIuXcs;
CIIOCOOHOCTh 00y4Jaromxcs HCIIOJIB30BaTh OCBOCHHBIE MEXKIUCLUIITINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4yeOHble AEHCTBHS B IO3HABATENBHOM U
COLIMAJIBHOM ITPaKTHUKE.

B pesynbrate u3yueHuss OWOJIOTMH Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS Y
oOyyaromierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHHUBEpPCAJIbHBIC y4eOHBIE JIEUCTBHUS,
KOMMYHHKATHBHbIE YHUBEPCAIbHbIC Y4eOHBbIC JEUCTBHUS, PETYJIATUBHBIC YHUBEPCAIbHbBIE
yqe6Hme )IeﬁCTBHSI, COBMECCTHAA ACATCIBHOCTD.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBl CPEIHETo OO0IIero oOpa3oBaHUS
JOJKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU NMO3HABATEIbHBIMU JA€HCTBHUAMM:
1) 0a3oBbIe JlorHUECKHUE IEHCTBUSA:

CaMOCTOATENIFHO (hOpMYIMPOBaTh M aKTyaJM3UPOBATH IPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCTIONIb30BAaTh MPU OCBOCHWM 3HAHWW TNPHEMBI JIOTMYECKOTO MBIIUICHHUS (aHaIn3a,
CHHTE3a, CpaBHEHHUs, KJIACCHU(PHUKAIMUU, OOOOIIEHHS), PACKPbIBATh CMBICH OHMOJIOTHYECKUX
HOHSATHH (BBIICIATh UX XapaKTEpHBIC MPU3HAKHU, YCTAHABIMBATE CBSA3H C IPYTHUMH TOHITUSIMH);

ONpCaACIAATE LCJIW JACATCIBHOCTH, 3aJiaBasd IMMapaMCTPbl U KPUTECPHUU HUX JOCTUIKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATHS sl O0O0bACHEHHsS (DAKTOB U SIBICHUI >KHUBOM
MIPUPOLBL;

CTPOUTH JIOTMUECKHE pPacCyXKIeHUsi (MHIYyKTUBHbIC, JEAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PacCMaTPUBAEMbIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATh CXEMHO-MOJIETIbHBIE CPE/ICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIIEHUW B M3Y4YaeMbIX OHOJIOTHYECKHUX OOBEKTaX, a TaK)Ke MPOTHUBOPEUMU pPa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIAaH pelIeHHs NpobiaeMbl ¢ Y4ETOM  aHaIu3a  HMMEIOLIMXCS
MaTepHUalbHbIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTBb KOPPCKTHUBBI B ACATCIBHOCTH, OLUCHHUBATH COOTBCTCTBUC PC3YJILTATOB ILICIISAM,
OIICHUBATH PUCKHN HOCJ'IeJICTBI/Iﬁ JACATCIIbHOCTH,

KOOPAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX pPEANBHOr0, BUPTYyaJbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BuBaTh KPCATHUBHOC MBIINIJICHUE IIPHU PCIINCHNUHU JKU3HCHHBIX HpO6J’I€M.

2) 0a30Bble HCCIeA0BaTEIbCKUE TeCTBUS:

BJIaACTh HaBbIKAMU y‘{CGHO-HCCHCHOBaTCHBCKOﬁ u HpOeKTHOﬁ ACATCIIbHOCTHU, HABBIKAMU
paspeleHust mpooJeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peuiCHUs NPAKTUYCCKUX 3a/1a4, IPUMCHCHUIO PA3JINYHbIX METOJ0B TO3HAHUAA,

UCIIONIb30BaTh PA3IUYHBIE BHUJBI ACSITENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIIpEeTalluy, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalUsiX, B TOM YHUCIE MPU

CO3aaHnn y‘l€6HHX 1 COLIMAJIBHBIX ITPOCKTOB;

(1)OpMI/IpOBaTB Hay‘IHLIﬁ THUITI MBIIIJICHUA, BIIaACTH Haquoﬁ TepMHHOHOFHCﬁ, KIIFOYCBBIMHU
HIOHATHUAMU U METOJaMH,

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BATENBHON JEATEIHLHOCTH U
KU3HCHHBIX CUTYAaIUsX;

BbIABJIATE HNPUYHUHHO-CICACTBCHHBIC CBA3W W AKTYaJIM3UPOBATH 3aj/iavyy, BbIJIBUT'AThb
TUIIOTE3Y eé peuiCHusd, HAXOAWUTb AapryMCHTBI IJid JO0Ka3aTCIIbCTBA CBOHUX YTBep)K,HeHI/IP’I,

3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

AHAJIM3UPOBATH IIOJYUCHHBIC B XOJAC PCHICHUA 3adadyu pPE3YJbTaTbl, KPHUTHYCCKU
OLOCHUBATDb UX NOCTOBCPHOCTDL, ITPOTHO3UPOBATH UBMCHCHHC B HOBBIX YCJIOBHAX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIIATH II€JICHAIPABIICHHBIM MOUCK TEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS B
npodecCHOHATBHYIO CPEY;

YMCTb IIEPCHOCHUTD 3HaHUA B IMO3HAaBAaTCJIbHYIO u MMPaKTHUYCCKYIO obnactu
KUBHCACATCIIBHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIZIBUT'daTb HOBBIC HWACH, IPCIAJIaraTb OPUIMHAJIBHBIC NOAXOAbl M PCHICHUA, CTABUTH
HpO6J'ICMI)I " 3aJla4M, JOITYyCKarOIIEC aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpMAIMU (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJIIPHOH JHTEpaType, OMOJOrHMYEeCKUX CIIOBApSX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX



0a3ax maHHBIX, B VHTepHere), aHaIM3UpOBaTh HMH(MOPMAIMIO PA3TUYHBIX BUAOB U (opm
MIpEeJICTaBICHUSI, KPUTUUYECKH OL[EHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHUBOCTD;

dbopMyUpOBaTh 3ampOChl U TPHUMEHSTh PA3JIMUHBIE METOIbI TPH TOUCKE W O0TOOpe
Ouonoruueckoi HHGopMaIuu, He0OX0IUMOM JIJTsl BHITIOJIHEHUS yUeOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HMCIIOJIB30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHLIX TeXHOHOFI/II;'I,
COBCPUHICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIL30BAHUSA PA3JIMYHBIX ITIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY TpEACTaBICHUS OUOJIOTHYECKOM
uHpopMaluu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAay4HBIH SI3bIK B KAaueCTBE CpEJCTBA NpU paboTe ¢ OHOIOrMYecKoi
uH(opManyeil: MPUMEHITh XUMHUYECKHe, (PU3MYECKHe M MaTeMaTHYeCKHe 3HAKH M CHUMBOJIBL,
dopmynsl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh U IPeoOpa3oBBIBATh 3HAKOBO-
CHMBOJIMUECKHE CPE/ICTBA HATJIAJHOCTH;

BIaJCTh HABBIKAMH pPACllO3HABAHMSA M 3alldThl HH(POpMAIUH, HHPOPMALMOHHOM
0€30I1aCHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU A€ CTBUAMM:
1) oOmrenue:

OCYHIECTBIISATh KOMMYHUKAILIMU BO Bcex cepax >KM3HHU, aKTUBHO y4acCTBOBATh B JIMAJIOTe
WINA JIMCKYCCHU TI0 CYIIECTBY 00CYXKJaeMoil TeMbl (YMEHHE 3aJlaBaTh BOMPOCHI, BHICKA3HIBAThH
CYXKJICHUS OTHOCHUTEJIBHO BBIIIOJIHEHUS MpelaraéMoM 3aJadyd, Y4YWTHIBaTb HWHTEPECHl U
COIIACOBAaHHOCTD MO3ULUI IPYTUX yYaCTHUKOB AMAJIOTa WIN AUCKYCCUN);

paciio3HaBaThb HeBep6aJ'H:HBIe cpeacrTBa 06H_IGHI/151, INOHUMAaTh 3HAYCHUC COIMAJIbHBIX
3HaKOB, MPEANIOCHIIOK BOSHUKHOBCHU A KOH(l)J'II/IKTHBIX CHTyaHHﬁ, YMETH CMATYATH KOH(l)J'II/IKTI)I n
BCCTHU IICPETOBOPHBI;

BJIQJIETh PA3NIUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJEHCTBUS, MOHUMATh HAMEPEHHS
APYTUX JIOJIEH, TPOSBISTh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIIHpPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOI TOYKY 3PCHUSI C HUCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:
IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBHUYaJbHON pabOThI MpH
peleHn OMOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHHUS TPYIITOBBIX

(dbopM B3aMMOAEUCTBUS NPH peILICHUH yueOHOH 3a1auu;

BbIOMpaTh TEMAaTUKYy M METOJIbI COBMECTHBIX JCHCTBHUIl ¢ yuy€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 UleHa KOJUIEKTHUBA,



MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH
JNEUCTBUSA TO €€ JOCTH)KEHHUIO: COCTABJIATh IUIAH JCUCTBHM, paclpenessiTb POJd C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U KAKIOTO YIaCTHUKA KOMaH/IbI B OO pe3ybTar
10 pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC HPOCKTHI, OLUCHHUBATL WJACH C INO3UMIIMU HOBH3HBI, OPUTHUHAJIBHOCTH,
HpaKTI/I‘ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATE IMO3UTHBHOC CTPATCTHUYCCKOEC IMOBCACHWEC B Pa3jIMYHbBIX CHTyalUAX,
IMMPOSBJIATE TBOPUCCTBO U B006pa)KeHI/I€, OBITH HWHHUIIMATUBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMYU PeryJIATHBHBIMU ACHCTBUAMM:
1) camoopranusanusi:

HCIOJIb30BATh OHMOJIOTMYECKHE 3HAHUS JJIs1  BBISIBJICHHUA np06neM U HUX PCIICHHA B
KHU3HCHHBIX U y‘-Ie6HLIX CUTYyalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 1I€JICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEHCTBUSIX M TMOCTYIKAX IO OTHOIICHHUIO K JKUBOW TPHUPOJIE, CBOEMY 3IOPOBBIO M 3JI0POBBIO
OKPYIKarloIInX;

CaMOCTOSITEIIbHO OCYIIECTBIISATh TMO3HABATEIBHYIO ACATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTh H (POPMYITUPOBATH COOCTBEHHBIC 33/lad4dl B OOPA30BATEIBHOW JEATCIBHOCTH H

KN3HCHHBIX CUTYyallHsIX;

CaMOCTOSITENIBHO COCTaBIISATh IUIaH PELIeHUs IPOOIEMbI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JlaBaTh OLEHKY HOBBIM CUTYaLUsM;

paclIMpATh paMKH y4eOHOI o IIpeAMeTa Ha OCHOBE JIMUHBIX MTPEOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
OLIEHUBATh MTPHOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOW OJPYIUIMH B Pa3HbIX
001acTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLICHKY HOBBLIM CHUTyallMdIM, BHOCHTbL KOPPCKTUBLI B ACATCIILHOCTbL, OLICHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LECIAM,



BJIaACTh HaABbIKaMH MMO3HaBaTEIIbHOMU pe(l)J'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX ,Z[eI>'ICTBI/II>'I
W MBICIIMTCJIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOB&HI/Iﬁ, HCIIOJIBb30BATh HpI/IéMLI perJ'IeKCI/II/I
AJIL OLICHKW CUTYyaluu, BBI60pa BCPHOI'O pCHICHUS;

YMETh OLICHUBATL PUCKU U CBOCBPEMCHHO IPUHUMATD PCHICHUS 110 UX CHUIKCHULO,

IMPUHHUMATb MOTUBEI U aPIr'yMCHTBI IPYTrUX IIPHU aHAJIU3€C PE3YJIbTATOB ACATCIIBHOCTHU,

3) npunsiTHE cedsl M APYrUX:

NpUHUMATh ce0sl, TOHMMasi CBOU HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IIPU aHAJIN3€ PE3YJIBTATOB JIEATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBEeKa.
MNMPEJIMETHBIE PE3YJBbTATHBI

[IpenmeTHbIe pe3ybTaThl OCBOSHHS COAEpKaHMs ydeOHOro mpeamera «buomorusi» Ha
yriryOnéHHOM ypOBHE OPHEHTHPOBAHBI Ha obecrieueHne npoHUIBHOTO
o0yuenus oOyyaromuxcst Ononorud. OHM BKITIOUYAIOT: CrienU(UIecKre i OMOJIOTUN HayJYHbIE
3HaHMS, YMEHHS W CHOCOOBI JEHCTBHH MO OCBOCHUIO, MHTEPHPETALMH M TNPEOOpPa3OBaHMIO
3HAHUH, BUJIBI IEATEILHOCTH MO MOJyYEHUIO HOBBIX 3HAHWN W WX MPUMEHEHHUIO B Pa3IHUHBIX
yu4eOHBIX, a TaKke B peaJbHBIX JKU3HEHHBIX CHTyanusx. [IpeMeTHble pe3ysbTaThl
MIPEJICTABIICHBI 110 T0JIaM H3Y4YCHUSI.

[IpenmerHbie  pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 10
Kaacce NOJDKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI H
perieHnu IpodIeM palMoHaIFHOTO IPUPOAOIIOIL30BAHMS, O BKJIAJIE POCCUMCKUX U 3apyO0eKHBIX
y4EHBIX B Pa3BUTUE OUOJIOTHH;

BJIQ/ICHUE CUCTEMON OMOJOTHMYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJArarolue
OMOJIOTUYECKHE TEPMUHBI M TOHATUS (KU3Hb, KIIETKA, OPraHW3M, MeTa0OJM3M, TOMEOCTas,
CaMOpETYJISIIHS, CaMOBOCIIPOU3BEACHNE, HACIIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE),
owonornueckue Teopuu (kierounas Tteopus T. llIBamma, M. lllnelinena, P. Bupxosa,
XpOMOCOMHasi TeopHsl HacieAcTBeHHOCTH T. Moprana), yuenus (H. V. BaBunoBa — o 1mieHTpax
MHOTO00pPAa3usl M MPOUCXOKACHHUS KYJIbTYPHBIX PACTCHHIA), 3aKOHBI (€IMHOOOPA3Us MOTOMKOB
MIEPBOTO MOKOJIEHUs, paCLIEIUIEHUs, YUCTOThl FaMeT, He3aBUCUMOro HacienoBanus ['. Mengens,
TOMOJIOTMYECKUX DSIIOB B HacieACcTBeHHOW wu3meHunBoctd H. W. BaBunoBa), npuHIumnsI
(KOMIUIIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJaMU HayYHOTO MO3HAHMSI, UCTIOJIb3yEMbIX B OMOJIOTHYECKHUX
HCCIIeIOBAHMIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);



YMEHHE BBIJIENSTH CYLIECTBEHHbIE ITPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hclie OakTepuil, TpubOB, pacTeHHH,
KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKM3HEAEATEIbHOCTH, NPOTEKAIONIUX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
YeJIoBeKa, OMOJOrMUYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0oIM3M), IPEBPAIIECHUS YHEPIUH,
Opo’KkeHHusl, aBTOTPOPHOr0 M TeTepOTPO(HOr0 TUIOB MHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, YMOpHOreHesa, MoCTIMOPHOHAIEHOTO Pa3BUTHUS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJCWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHUE YCTaHABIUBATh B3aMMOCBSI3U MEXIY OPraHOMIAMHU KIETKH U UX (YHKIMSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (YHKIMSIMH, MEKIY OpraHaMi U CUCTEMaMU OPTraHOB Y
pacTeHWi, >KUBOTHBIX U YeJOBEKa M HX (QYHKUMSAMH, MEXKIY CHUCTEMaMH OpPraHoOB M HX
GYHKIMAMHU, MEXIy dTallaMd OOMEHa BEIIeCTB, 3TalaMH KJIETOYHOTO IUKIA M YKU3HEHHBIX
LUKJIOB OPraHU3MOB, J3TalmaMH SMOPHOHAIBHOTO PAa3BUTHSA, TE€HOTUIOM M (DEHOTHUIIOM,
¢dbeHoTHnoM u (hakTopamu cpesibl OOUTAHNUS;

YMCHHUC BBIABJIATL OTJIUYHUTCIBHBIC NPU3HAKU KHUBBIX CUCTCM, B TOM YHUCIIC paCTeHHﬁ,
JKUBOTHBIX M YCJIOBCKA,

YMCHHUE HCIIOJIBb30BATh COOTBCTCTBYIOIIUC apryMCHTHI, 6I/IOJ'IOFI/I'-IGCKyIO TEPMHUHOJIOTUIO
U CUMBOJIMKY JIS1 1OKA3aTCJIbCTBA POJACTBA OPTaHU3MOB PAa3HBIX CUCTCMATUUYCCKUX T'PYIIII;

YMCHHUEC pPCIIATh OMOJIOrHYECKUE 3aa4¥, BBIABJIAITE HNPUYHUHHO-CICACTBCHHBIC CBA3U
MCKAY HCCICAYyCMbIMHA OMOJIOTMYSCKUMU nmpoocccamMm M SBJICHUAMHU, OCJIATh BBIBOJAbI U
IMPOrHO3bl HA OCHOBAHHHU ITOJITYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBITIOJIHSITH JTA00PATOPHBIC U MPAKTUYECKHE PaOOThI, COOIONATh MPaBHia MPH
pabote ¢ yueOHBIM 1 1a00paTOpHEIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPITh HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
hopmynupys 11e7b UCCAEA0BaHMS, aHAIM3UPOBATH MOTYUYCHHBIE PE3YJIBTATHI U JIeNIaTh BHIBOIBI,

yMEHHE y4acTBOBAaTh B YUEOHO-HUCCIEIOBATEIBCKON paboTe Mo OMOJOTHUU, YKOJIOTHU U
MEJUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEICTABISATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHNUYECKUX KOH(PEPEHLINSAX;

YMCHHUEC OHLCHHUBATL OTHYCCKUC ACICKTbI COBPCMCHHBIX PICCJIGIIOBEIHI/IP'I B o0jactu
OuoJIOoruu M MCAUIIMHBI (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC OIINIOJOTBOPCHUEC, HAIIPABJICHHOC
HU3MCHCHHEC I'CHOMA U CO3AHUC TPAHCI'CHHBIX OpI‘aHI/I3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oy/yliel npodeccuoHanbHOM 1esTeIbHOCTH
B o0Osactu OWOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEILCKOr0 XO35HCTBA,
MUIIEBOM TMPOMBIIUIEHHOCTH, YIIyOJIATh TO3HABaTENIbHBIA WHTEpPEC, HANpaBICHHBIA Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccu M NPOAOIKEHHE OHOJOTHYEeCcKOro
00pa3oBaHMs B OPraHU3aLUAX CPETHETO MPOPECCHOHATBLHOTO U BBICILIETO 00pa30BaHuUsI.

[lpenmerHele  pe3ynpTaThl OCBOeHMA ydeOHoro mnpenmera «buonorus» B 11
KJlacce NOJKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTH 3HAHUH O MECTE M POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B TO3HAHWU 3aKOHOB
MPUPOJIBI U PEHICHUH IKOJIIOTUYECKUX MPOOJIEM YeTIOBEUeCTBa, a TAK)KE B PEIICHUH BOMPOCOB
paIlMOHAIBPHOTO TPUPOJIOTIONIB30BAHUA, W B (OPMUPOBAHUHM IICHHOCTHOTO OTHOIICHHS K
npupojie, oOIIeCTBY, YENOBEKY, O BKIAJE POCCHICKUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAZIETh CHCTEMOW OMOJIOTHYECKUX 3HAHMH, KOTOpask BKIIFOUACT ONPEICICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAraloluX OWOIOTUYECKUX TEPMUHOB U TOHSTHH (BHI,
IKocucTeMa, Ouocdepa), Owosnorudeckwe Teopuu (dBorormonHas Teopust Y. [lapBuHa,
CUHTeTHYecKasi Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 MyTsAX M HAMpPaBICHUSAX
sBonmtoninn, B.W. Bepuajackoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecust k. Xapau
u B. Baitn6epra, 3apogpimeBoro cxoxactsa K. M. bapa), npaBuna (mMunumyma O. JIubuxa,
9KOJIOTUYECKON MTUpaMUIbl SHEPTUH ), TUIoTe3bl (Tunore3a «mupa PHK» V. I'unbepra);

YMEHHUE BJIAJETh OCHOBHBIMM METOJAMU HAY4YHOTO II0O3HAHUA, HCIOJIb3yEMBIMU B
OMOJIOTUYECKNX HCCJICOBAHMIX JKUBBIX OOBEKTOB M HSKOCHCTeM (OMHCaHUE, H3MEpPEHHE,
HaOII0/IEHUE, YKCIIEPUMEHT), CITIOCOOAMU BBISBIICHUSI U OLIEHKH aHTPOTIOTCHHBIX W3MEHEHUU B
MIPUPO/IE;

YMCHHUE BBIICIATE CYHICCTBCHHBLIC IIPU3HAKWU: BHJ/IOB, 6I/IOFCOHeH030B, OKOCHUCTEM H
6I/IOC(I)€pBI, CTa6HHI/I3pr10H_IeFO, ABWIKYIICTO HW  Pa3pbIBAOIICTO CCTCCTBCHHOI'O 0T60pa,
AJUIOMAaTPUICCKOTO U CUMIIATPHUICCKOT'O BI/IHOO6p330BaHI/IH, BJIMAHUA JABMOKYIIHUX CUJI SBOJTFOITUN
Ha FGHO(I)OH,I[ MOoIyJIsinnuu, HpI/ICHOCO6HeHHOCTI/I OpTraHu3MOB K CpCC O6I/ITaHI/ISI, qcpecaoBaHusA
HaHpaBJ'IeHI/II\/’I OBOJIIOLIUHU, KPYTOBOpPOTAa BEHIECCTB M IMTOTOKA SHEPTHUH B DKOCUCTEMAX

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXIY IMPOIECCAMHU DBOJIOLMH, JIBUKYIIMMHI
CHJIaMU aHTPONOTeHe3a, KOMIIOHEHTAMH Pa3TUYHBIX SKOCUCTEM U MPHUCIIOCOOICHUSIMH K HHUM
OpraHU3MOB;

YMEHHUE BBISBIATH OTJIIMYUTEIbHbIE NPU3HAKUA JKUBBIX CHUCTEM, INPHUCIIOCOOICHHOCTD
BUJOB K cpeae oOuTaHMs, aOMOTHYECKUX M OHOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX M3MEHEHHI B HKOCHCTEMAax CBOEH
MECTHOCTH;

YMCHHUE HCIIOJIB30BATh COOTBCTCTBYIOIIUC apryMCHTHI, 6I/IOJ'IOFI/I'—IGCKYIO TEPMHUHOJIOTHUIO
U CHUMBOJIMKY IJId J0Ka3aTCJIbCTBAa POJACTBA OPraHU3MOB PA3HBIX CUCTCMATUUYCCKHUX TI'PYIIIL,
B3aMMOCBA3U OpPTraHU3MOB U CPCAbl O6I/ITaHI/I$[, CIWHCTBA 4YCJIOBCYCCKUX pac, HGO6XO)II/IMOCTI/I
COXpPAaHCHUA MHOFOOGpaBI/IH BUJOB U 3KOCHUCTCM KaK YCJIOBHA COCYLICCTBOBAHUA HNPUPOIALI U
YCJI0BCUYECTBA,

YMCHHUEC pPEIIaTh OHOJIOrHYeCcKue 3aaa4u, BbBIABJIATH HNPUYHMHHO-CJICACTBCHHBIC CBA3H
MCKAY HCCICAYyCMBbIMHA OMOJOTrHYECKUMU nponeccamu U SBJICHUAMHU, NIACJIATh BbIBOAbBI U
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIOIHATH J1a00paTOpHbIC U MpakTU4Yeckue paboThl, COOM0IATh MpaBWia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHEM;

YMCHHUEC BBIABUI'aTb THUIIOTC3bI, IPOBEPATH HX OSKCICPUMCHTAJIBHBIMU CPCIACTBAMU,
(bOpMyJII/Ipy}I [ECJIb UCCIICAOBAHNA, AHAJIU3UPOBATDH ITOJTYUYCHHBIC PE3YJIbTAThI U ACIATh BBIBO/bI;



YMCHHUC YYaCTBOBATH B y‘{€6HO-I/ICCJI€,Z[OBaTCJILCKOI>'I pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJOTHUHU H
MCIUIINHE, HpOBO)IPIMOfI Ha 0a3e IIKOJILHBIX HAay4YHBIX O6H1€CTB, n Hy6J’II/I'-IHO MMPEACTAaBIATH
MMOJIYUYCHHBIC PC3YJIbTAThI HA YUYCHUYCCKUX KOH(I)CpeHI_[I/IHX;

yYMEHHE OLICHHBAaTh THUIIOT€3bl M TEOPUH O TIPOUCXOXKICHHU >KU3HHU, 4YeJOBEKa U
YeJIOBEYECKHX pac, O MPHUYUHAX, TOCIEACTBHAX M CIIOCO0aX MPEAOTBPAIICHUS TIIOOATBHBIX
U3MeHeHul B buocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHanbHOM 1eATeIbHOCTH
B oOmacth OHWOJOTHM, SKOJIOTUH, TNPUPOAOIOIH30BAHUS, MEIUIUHBI, OMOTEXHOJIOIHUH,
IICUXOJIOTUH, BETEPUHAPHM, CEIBCKOTO XO34HCTBA, MHILEBOW MPOMBIIIIEHHOCTH, YIIyOJsiTh
MO3HABATENIbHBI WHTEPEC, HANpPABICHHBIM HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccud M MPOJOJDKEHHE OHOIOIMYEcKOro o0pa3oBaHMs B OpPraHU3aLUSAX CPEAHEro
po(hecCHOHALHOTO U BBICIIETO 00pa30BaHUsI.
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