120. depepanbHasn paboyas nporpamma no yye6Homy npeamety "Buonorusa”
(yrmnyGneHHbIN yPOBEHb).

120.1. ®@epnepanbhHas pabouas mporpamMma 1o ydeOHomy mnpenmetry "buomorus"
(yriyOsieHHBI ypOBEHbB) (Hajiee COOTBETCTBEHHO - IporpaMMa I0 OWOJIOTHH, OHOJIOTHS)
BKJIIOYAET TOSCHUTEIBHYIO 3allUCKy, CoOJepX)aHue OOydYeHHs, IUTAHUPYEeMbIe pe3yJIbTaThl
OCBOCHHS ITPOTPaAMMBI 110 OUOJIOTHH.

120.2. TlosicHuTenbHasE 3aMMCKa OTpa)kaeT OOIIME IEeNW W 3aJadd M3ydeHHUs OMOJIOTHH,
XapaKTePUCTHKY MCHXOJOTHYECKUX IPEANOCHUIOK K €€ HM3YYCHHIO OOydYaroIMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe IOAXOAbl K OTOOpY COJEpKAaHUS, K OIPEAEICHHIO
IUTAHUPYEMBIX PE3yJIbTaTOB M K CTPYKTYPE TEMAaTHYECKOTO IUTAHUPOBAHUSL.

120.3. Conepxanue O0OyYEeHUS PpACKPBIBACT COJCP)KATEIBbHBIE JUHUH, KOTOPHIC
NpeUIaraloTcsi ISl 00s3aTeIbHOTO M3YYCHHUSI B KaXKJOM KJacce Ha YpOBHE CPEIHEro OOIIero
o0Opa3oBaHusl.

120.4. Tlnanupyembie pe3yJabTaThl OCBOCHHSI TPOTPaMMbl 1O OWOJIOTHH BKIIOYAIOT
JUYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTAaThl 32 BECh NEpHOJ OOYYCHHUS Ha ypPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TaKKE IMPEIMETHBIC JOCTIKEHHsI OOYYaroIIerocss 3a KaxIblid TOJ
00y4eHwusI.

120.5. NosicHUTenbLHaA 3anucka.

120.5.1. ITporpamma o 610I0rUK Ha YpOBHE CpeIHEro 001ero oopazoBanus pa3padboTaHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 N 273-®3 "OO0 obpazoBanuu B Poccuiickoit
Oenepanun’", ®I'OC COO, Konnenuuu mnpenonaBanus ydeOHoro mnpenmera "buomorusa" u
OCHOBHBIX MOJIOKEHHH (eiepaabHoi pabodelt MporpaMMbl BOCIIUTAHHUSL.

120.5.2. Cornacio mnonoxenusMm DPI'OC COO mnpodunbHble y4yeOHBIE TNPEIMETHI,
u3y4JaeMble Ha YriayOJeHHOM YypOBHE, SIBIAIOTCS crocoOoMm auddepeHumanuu oOydeHHs Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs M MPU3BAHBI OOECHEYUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM 00IIIUM, CPEIHUM OOIINM, CPETHUM NMPO(PECCHOHAIBHBIM U BBICIIUM 00pa30BAHUEM.
B 1O xe Bpems KaxIbli M3 3THX Y4YEeOHBIX MpPEIMETOB JOJDKEH OBITh OpPHUEHTHUPOBAH Ha
IPUOPUTETHOE pellieHNne 00pa30BaTeIbHbIX, BOCIUTATEIbHBIX U PA3BUBAIOIIUX 33/]1a4, CBA3aHHBIX
¢ npodopueHTanuell 0O0ydaroUIMXCcs M CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOH obiactu
HAy4YHOT'O 3HAHMS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOW, DKOJIOTHEH, TICUXOJIOTHEH, CIIOpPTOM
WJIM BOEHHBIM JIEJIOM.

120.5.3. Ilporpamma 1o OHOJIOTMM JaeT TMPEACTaBICHUE O IENH M 3aJavyax HU3y4eHUs
yuebHoro mpenmera '"buonorua" Ha yriayOleHHOM YpOBHE, ONpeAesser o00s3aTelbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTypHUpOBaHHME MO pas3jesiaM U Temaw,
pacripesielieHie 10 KJ1accaM, peKOMEH/IyeT MOCIe10BaTeIbHOCTh H3yUeHHs yUeOHOro MaTepuana
C YUYETOM MEXIIPEJIMETHbIX W BHYTPUIIPEJAMETHBIX CBS3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOydwaromuxcs. B mporpamme mo OMOIOrMM peanu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHMs,
Onarosapst 4emy MpoCMaTpPUBACTCS HANIPABIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUs, MPEACTaBICHUH O 310pOBOM o00pasze XHM3HHM, Ha BOCHUTAHUE
OEpEeKHOTO OTHOIICHHS K OKPYKAIOIIEH MPHUPOAHON cpene. B mporpamMMe mo OGHOIOTHH TakkKe
MOKa3aHbl BO3MOXKHOCTH yueOHoro mpeamera "buosorus" B peanuzanuu tpedoBanuit ®I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MIPEMETHBIM pe3yJbTaTaM 00y4eHHs U
B ()OPMHUPOBAHUHN OCHOBHBIX BUOB Y4e€OHO-TIO3HABATENbHOW NEATENBHOCTH O0yYaromuXxcs Mo



OCBOCHMIO COJIEpXKaHUA OMOJIOTHYECKOr0 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro OOIIero
oOpazoBaHwUs.

120.5.4. IlporpamMmma 1o OMONOTHH SIBISETCS OPUEHTUPOM IJIi COCTABJICHUS aBTOPCKUX
pabounx mporpamm. ABTOpaMH paboYnX HPOTpaMM MOXKET OBITh MPEJIOKEH CBOM MOIXOI K
CTPYKTYPUPOBAaHHIO M IOCIEOBATEIbHOCTU HU3Y4EHHUs Y4eOHOro MaTepuala, CBOE BUICHUE
Croco00B (OpPMUPOBAHUS y OOYUYAIOIIUXCS MPEAMETHBIX 3HAHWN M YMEHUH, a Takke METOJIOB
BOCIIMTAHUS U PA3BUTHUS CpeAcTBaMH yueOHoro npeamera "buonorus".

120.5.5. buosiorust Ha YpoBHE CpeIHEro o0Iero oopa3oBaHus 3aBepIIacT OMOJIOTHYECKOE
o0pa3oBaHue B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHHE 3HAHUN 00yJaromuxcs o
JKUBOM MpHUpOJie, OCHOBAX MOJEKYJISPHONW M KIECTOYHOW OHMOIOruu, SMOPHOIOTHH U OMOJIOTHH
Pa3BUTHS, TCHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YYEHUS U SKOJIOTHUH.

120.5.6. W3yuenme yueOHOro mpeamera "buonorusa" Ha yrIyOJIEeHHOM YpOBHE
OPUEHTHPOBAHO HA TIOJTOTOBKY O0YYAIOMIMXCS K TOCIEAYIOUIEMY MOTyYSeHHIO OMOIOTHYECKOTO
o0pa3oBaHUs B By3aX U OpraHHU3aIUsaX CpelHero npodeccuoHanbsHoro oopasosanus. OCHOBY €ro
COJIEp)KaHUsl COCTaBIsET CHCTEMa OMOJOrMYECKUX 3HAHUM, IMOJYYEHHBIX IPU HU3yYEHUU
00y4JaroIMMHUCS COOTBETCTBYIOIIMX CUCTEMAaTHUYECKHUX Pa3iesioB OMOJIOTHU HA YPOBHE OCHOBHOTO
oOuiero oopasosanus, B 10 - 11 kymaccax 3Tu 3HaHUS NOJY4arOT pa3BUTHE. Tak, paclIupeHbl U
yrayOneHbl OUONOrMYecKUe 3HaHUS O PACTEHUSX, JKUBOTHBIX, rpubax, OaKTepusx, opraHu3zMe
YeNoBeKa, OOIMX 3aKOHOMEPHOCTSAX JKU3HH, JIOTOJHHUTENBHO BKIIOYEHBI OHMOJIOTHYECKHE
CBEICHMSI TPUKIAJAHOTO M TOUCKOBOTO XapakTepa, KOTOpPble MOKHO HCIOIb30BaTh Kak
OpUEHTHUpBI s IHocieayrouero BblOopa mpodeccun. Bo3MokHa Takke HHTErpanus
OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJYYEHHBIMU OOYYAIOIIUMUCS TIPU
U3ydeHUH (PU3UKH, XUMUH, TeOTpapuu 1 MAaTEMaTHKH.

120.5.7. CrtpykTypa mnporpaMMbl MO OHOIOTMH OTPa)KaeT CHCTEeMHO-YPOBHEBBIH U
ABOJIFOIMOHHBIN TOAXO0AbI K H3ydeHHro Ouosioruu. COTjlacHO WM, HW3Yy4aloTCs CBOWCTBA W
3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH, HBOIIOLNU
OpraHUYECKOT0 MUpa Ha 3eMJie, COXpaHEHUsI OMOJIOTUYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10
KJIacCe M3y4alOTCs OCHOBBI MOJIEKYISPHON U KJIETOYHOW OMOJIOTHH, SMOPHUOIOTHHA U OHOJIOTHUU
Pa3BUTHS, TCHETHKH U CEJICKITNH, ONOTEXHOJOTUH U CHHTETHUECKON OMOJIOTHH, aKTyaTH3UPYIOTCS
3HaHMS OOydarouMxcs Mo 00TaHHUKE, 300JI0TUHU, aHATOMUU, (pusmonoruun yenoBeka. B 11 kmacce
U3YYar0TCS SBOJFOIIMOHHOE YUICHNE, OCHOBBI YKOJIOTHH U yYeHHE 0 Orocdepe.

120.5.8. buonorus npu3BaH 00eceYUTh OCBOCHHUE 00YJAIOIIMMUCS OMOTOTHUECKUX TEOPUI
Y 3aKOHOB, UJICH, IPUHITMIIOB U MPABUII, JISKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYIHOU
KapTUHBl MHpa, 3HAHUA O CTPOCHHM, MHOTO00pa3uu M OCOOCHHOCTSX KJIETKH, OpraHH3Ma,
MOMYJISAUKA, OUOIIEHO3a, SKOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, MPUKIAJAHBIX aCTIEKTaX OMOIOTHYECKUX 3HaHWH. [[is pa3sBuUTHS U
MOJJICpKaHUsI MHTEpeca OOYyJalomUXCs K OWOJOTHHM Hapsay CO 3HAYUTEIbHBIM O0BEMOM
TEOPETUYECKOr0 MaTepuana B COJEPKaHUU MPOTrpamMMbl MO OHUOJOTHH MPEeIyCMOTPEHO
3HAKOMCTBO C UCTOpHEH CTAHOBJICHHUS W PA3BUTHsI TOW WM WHOM 00JacTH OMOJIOTHH, BKJIAJIOM
OTEUECTBEHHBIX M 3apyOeKHBIX YYCHBIX B pEIICHHE BaXHEUIIUX OWOIOTHYECKUX U
9KOJIOTUYECKHUX TTPOOIIEM.

120.5.9. lenp uzydyenuss yuebHoro mnpeamera "buomorus" Ha yriiyOJeHHOM YpOBHE -
OBIIQJICHUE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIIHOHAILHOW OpPTaHMU3aliU YKUBBIX
CHCTEM pa3HOIro paHra W MpHOOpeTeHHE YMEHMH HCIIOJIb30BaTh 3TU 3HAHUSA B (POPMUPOBAHHUU
WHTEpeca K ONpeeICHHONW 0071acTH PpOo(heCCHOHATBLHOM NeITeIbHOCTH, CBI3aHHOW ¢ OMOJIOTHEH,
WX K BBIOOpY y4eOHOT0 3aBeIeHUs ISl IPOI0JIKEHUSI OMOJIOTHYECKOT0 00pa3oBaHusl.



120.5.10. [locTmxenue nenu u3ydeHus yueOHoro npeamera "buonorus” Ha yriyOieHHOM
ypPOBHE 00eCTIednBaeTCs PEIICHHEM CIIeTyIONHNX 3a1a4:

OCBOEHUE 00YJAIOIIUMUCS CHCTEMbI OMOJIOTMYECKUX 3HAHMIA: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOPHSIX, KOHIEHIIMSIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TPABHIIAX, COCTABJISIOIIUX
COBPEMEHHYIO E€CTCCTBCHHO-HAYyYHYIO KapTHHY MHpa; O CTPOSHHHM, MHOroodpasuu u
0COOCHHOCTSIX OMOJIOTUYECKUX CUCTeM (KIIETKAa, OpPTraHU3M, MOIMYJSIHS, BUA, OHOTeoleHO3,
ounocepa); 0 BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIICAOBAHUSX B OHOJIOTHH;

O3HaKOMJIEHHE  oOyyaroumxcs ¢  METOJAaMH  [O3HaHUS  KUBOW  MPHUPOJBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJOruM, TaAJCOHTOJOIMM, 3KOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOIO  IPOBEIEHUS
OMOJIOTHYECKHX HCCIIEeOBaHU B JabopaTopuu U B mpupojae (HaOIoaeHuEe, H3MEpPEHUE,
HKCIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJiecHUEe OOYyYaroIIMMUCS YMEHHUSMHU: CaMOCTOSITE€IbHO HAXOIWTh, aHAIW3UPOBATh U
HCTIOJIB30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/ly Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU Mpo0OIeMaM1 YEJI0BEUECTBA; OLIEHUBATH MTOCIIEACTBHS CBOEH AEATEIbHOCTH 110
OTHOILLEHUIO K OKpYKalolled NpUpOIHONH cpelle, COOCTBEHHOMY 3I0POBBIO U 3/10pPOBBIO
OKpYXaloIIMUX JI0JEH; OOOCHOBBIBaTb M COOJIIOJATh MeEpbl NPOMUIAKTUKA HH(EKIIMOHHBIX
3a00jeBaHUi, NpaBUiIa IOBEAEHUS B INpHpoJe U obecrieyeHHss 0e30macHOCTH COOCTBEHHOM
KU3ZHEJCATEIIbHOCTH B YPE3BbIYAWHBIX CUTyalMsIX NPUPOIAHOIO U TEXHOI'C€HHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00J1acTH OHOJIOTUH;

pa3BUTHE Y O0YYarOIIMXCS MHTEJUIEKTyaJIbHbIX M TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOLUIMMMCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHUSIMU B OHOJIOTHH,
pelmaeMbIMi €10 Mpo0JIeMaMM, METOJ0JIOTHEN OMOJIOTMYECKOr0 HCCIEN0BaHMs, IPOBEICHUS
HKCIEPUMEHTAIBHBIX HUCCIEI0BAaHUM, pemeHus OWOJOTMYeCKUX 3a/ad, MOJEIUPOBAaHUS
OHMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIIUTAHHE y OOYYaIOIIUXCs [IEHHOCTHOTO OTHOIICHHS K YKUBOU MPHpOJE B LIETIOM U K
OTIENBbHBIM €€ OOBeKTaM H SIBICHHUSAM; (OPMUPOBAHUE DIKOJOTHYECKON, TEHETHUECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHUS B MPUPOJIE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuobpeTeHue 00yJaroUMMHUCS KOMIIETEHTHOCTH B PALIMOHAIBHOM MPHUPOJIONOIb30BaHUH
(cobmosileHne TpaBWJI MOBEAECHUA B MPUPOJE, OXpaHbl BHUAOB, AKOCHCTEM, OHochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsl OKPYKAIOIIMX Jrojed (COOM0JeHus Mep
npoQUIaKTUKH 3a001eBaHU, 0OecTiedeHNEe O€30TTaCHOCTH KU3HEACSITSIIPHOCTH B UpE3BhIYatHBIX
CUTYalUAX IPUPOAHOTO U TEXHOTEHHOI'0 XapaKkTepa) Ha OCHOBE UCIOIb30BAHUS OMOIOTHYECKUX
3HAHWM 1 YMEHHU B IOBCETHEBHOW JKU3HU;

CO3JIaHME YCJOBUH JJs OCO3HAHHOTO BbIOOpa OOYYaIOUIMMUCA WHAWBUAYAJTIbHON
o0pa3oBaTeNbHON TpaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIBHBIMU HHTEpECAMHU U MOTPEOHOCTAMU
pErHoHa.

120.5.11. OOmee dYHCIO YACOB, PEKOMEHJOBAHHBIX Ui M3Y4YeHUs OHOJOTMHM Ha
yIIIyOJIEHHOM ypOBHE, - 204 gaca: B 10 xiracce - 102 vaca (3 gaca B Henemo), B 11 ximacce - 102
yaca (3 gaca B HEJIEINIO).



120.5.12. Ot6op opraHu3anMOHHBIX (OPM, METOAOB M CPEACTB 0OydeHUs OUOIOTHUH
OCYIIECTBIIICTCSA C YYE€TOM CHEHU(UKH €0 COACpKAaHUS M HANpPaBICHHOCTH HA MPOJOJDKECHHUE
OMOIOTHYEeCKOro 00pa3oBaHUsl B OPraHU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHwUsI.

120.5.13. OOs3arenbHBIM YCIOBHEM MpHU OOyuYeHUH OMOJOTMM Ha YIriyOJIEHHOM YpPOBHE
SBJISIETCSI IPOBEJICHNE JTa0OPAaTOPHBIX M MpakTHYecKuX padot. Takxke ydacTre oOydaromuxcs B
BBITOJIHEHUH MIPOCKTHBIX U y4eOHO-NCCIIEA0BATENIbCKUAX Pa0OT, TEMAaTHKA KOTOPBIX OMpeAeseTcs
y4YHUTEJIEeM Ha OCHOBE UMEIOLIMXCS MAaTePHATbHO-TEXHIYECKUX PECYPCOB M MECTHBIX IPHPOIHBIX
YCIOBUHU.

120.6. CopepxxaHme oby4yeHunsa B 10 knacce.
102 4, u3 HUX 1 4 - pe3epBHOE BpeMms.

Conepkanue  MOpOrpaMMbl, BBIJICIICHHOE KYPCHBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utorosoi arrectauuu (I'MA).

120.6.1. Tema 1. buonorus kak Hayka.

COBpeMeHHaﬂ OHoJ0rusa - KOMIUIEKCHAS HayKa. KpaTKaSI HUCTOpHUA pa3BUTHUA OHOIOTHH.
buonornueckne HAayKM W H3Yy4YaCMbIC HUMU Hp06JICMI)I. qDYHIIaMeHTaJII)HI)IG, IMPUKIAAHBIC U
IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OMOIOTHH.

3navyenne OMOI0ruu B GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MUPA.
[Ipodeccun, cpszanHble ¢ Ouosoruei. 3HadeHHe OMOJIOTUM B HPAKTUYECKOH JEATElIbHOCTH
YeNoBeKa: MEAHUIIUHE, CeTbCKOM XO03SHCTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIHI.

JleMoHCTpanuu:

[Toptpersl: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, V. I'apseii, I
Mennens, B.W. Bepnanckuii, W.I1. I1aBnos, .M. Meunukos, H.M. Basunos, H.B. Tumocgees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuusl n cxemsl: "Ca3b Ouonorun ¢ apyrumu Haykamu", "CuctemMa OMOJIOTMYECKUX

"

Hayk".
120.6.2. Tema 2. )KuBble CUCTEMBI U UX U3YUYECHHE.

JXuBble cucTeMbl Kak npeameT u3ydeHus: ouonoruu. CBONCTBA )KMBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSAJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CAaMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3ali KUBBIX CHUCTEM: MOJEKYJISPHBIMA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, MO YJISIMUOHHO-BU0BOM, 3KOCHCTEMHBIH (OMOTCOIICHOTHYECKHIA ),
ouocdepusiid. [Ipomeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TIPU3HAKU KUBOTO.
Kuznp kak hopma cymiecTBOBaHUS MaTepuu. Hayku, uzydaroimine KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSX OpPTaHU3AIUH.

N3ydyenne xuBBIX cucteM. MeToasl Omonormdeckord Hayku. HaOmroneHue, mM3MepeHue,
AOKCIIEPUMEHT, CHCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue nskcnepumenrta. [loctaHoBka u mpoBepka rumore3. Hynesas
runoTe3a. [loHsTre BEIOOPKH U €€ JOCTOBEPHOCTh. Pa3dopoc B Omosorndeckux gaHHbIX. OreHKa



JIOCTOBEPHOCTH IIOJIy4E€HHBIX Pe3yJbTaToB. [IpUUMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

Tabnuubl 1 cxeMbl: "OCcHOBHBIE TPU3HAKU ku3HU", "buonornyeckue cucremsl”, "CBolicTBa
J)KUBOM Matepuu", "YpPOBHM OpraHuzanuu >kuBoil npuponabl”, "CTpoeHHne *KUBOTHOM KIIETKHU',
"Tkauu >xkuBOTHBIX", "CuHCTEMBI OpraHoB uejoBedeckoro opranuszma', "buoreonenos",
"Buochepa", "MeToasl U3ydeHUs KUBOK TPUPOJIBI".

O6opynoBanue: 1abopaTopHOE 00OPYIOBAHUE IS TIPOBEACHHS HAOIIOICHUH, N3MEPCHHIA,
IKCIIEPUMEHTOB.

[Ipaktuyeckas paborta "Mcmonbp3oBaHWE pPA3IUYHBIX METOJOB IPH HM3YYCHHUU IKUBBIX
cucrtem".

120.6.3. Tema 3. bruosorust KJIeTku.

Knerka - cTpyKTypHO-QyHKIMOHAIbHAs €JUHMLA >KUBOTO. MCTOpUS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoabl MOJIEKYJISIPHOH M KJIETOYHOW OWOJIOTMM: MHUKPOCKONHS, XpomaTtorpadus,
anekTpodopes, METOJ MEUYeHbIX aToMoB, AuddepeHuManTbHOE IEHTpU(YTupoBaHHE,
KYJIbTUBUPOBAHHUE KJIETOK. DJIEKTPOHHAS! MUKPOCKOIIUSI.

JlemoHcTpauu:
[Toptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. [llneiinen, P. Bupxos, K.M. bap.

Tabmuuer u cxemsl: "CBeToBoil Mukpockon", "DnekTpoHHBI Mukpockon", "Hcropus
Pa3BUTHS METOJI0B MUKPOCKOIINN".

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKPOIpENapaThl PaCTUTENbHBIX, >KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

[IpakTuueckass pabora "M3ydeHwe MeETOAOB KJIETOYHOW Ouonoruu (Xpomartorpadus,
anekTpodopes, muddepennnanbaoe neHTpudyruporanue, [LP)".

120.6.4. Tema 4. XuMuueckasi OpraHu3anust KIETKH.

XHAMHMYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOIJIEMEHTH. Boia u ee poub
KAaK pacTBOPUTENs, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISALUN.
MI/IHepaJ'II)HI)Ie BCIICCTBA KJIECTKH, UX ouoornyecKast POJIb. Poip kKaTHOHOB M aHWOHOB B KIJIETKE.

Opranuyeckue BellecTBa KJIeTKU. buomornueckue nomumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekynbl. IlepBuuHas cTpykTypa Oeska, MenTuaHas
CBsi3b. BTopuuHas, TpeTW4Has, 4eTBEepTUYHAs CTPYKTYpbl. [leHaryparus. CBoiicTBa O€NKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkimm 6€IKOB.

VYraeBoasl. MoHOCaxapuIsl, Tucaxapu/bl, OJIUIocaxapy sl U nonucaxapuasl. OOmumii miaxn
CTpOEHHS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBooB. buonornueckue GpyHKINN yTIeBOJOB.

Jlumuasl.  T'wapodunsHO-ruapodoOHbIe  cBoiicTBa.  Knaccudukanuss — nTuUmuaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obume
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH - TEeKydecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,



MOJIYTIPOHUIIAEMOCTb.

Hykneunoseie kucinotel. JJHK u PHK. Ctpoenue HykiaenHOBBIX KHUCIOT. HykiieoTubl.
[Mpunmun komiuiementapaoctu. IlpaBuno Yapradda. Crpykrypa HAHK - nBoiiHas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buonornueckue
byakuun AT®. BoccTaHOBIIGHHBIE TIEPEHOCUYHMKH, UX PyHKIMH B KieTke. CekBennpoBanue JTHK.

CrpykTypHas Ouojorus: OMOXMMHYECKHE U OMO(U3NYECKHE HCCIEAOBAHHUS COCTaBa U
HPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKYII.

JeMoHcTpanuu:

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  "Pacnpenenenue XMMHUYECKHMX JJIEMEHTOB B  HEXHMBOM  mpupoje',
"Pacnipenenenne XMMHYECKUX 3JIEMEHTOB B KUBOU TIpupoze".

Tabmuubl u cxembl: "llepwomnueckas Tabnuma XUMHYECKHX 3JeMeHTOB", "CTpoeHue
MoJiekyibel  Boabl", "BemectBa B coctaBe opranm3moB", "CTpoeHHE MOJICKYJIbI Oenka',
"CtpykTypsl OenkoBoil Monekynbl", "CTpoeHue Moiekyn yriaeBogoB", "CTpoeHHe MOJEKyI
mununoB", "Hyknennossie kuciaotel", "Crpoenue mosiekynsl ATO".

OO0opynoBaHue: XUMUYECKas TIOCY1a K 000pyIOBaHHE.
JlaboparopHas pabota "OOHapykeHHEe OETKOB C IIOMOIIBI0 KAa9eCTBEHHBIX PEeaKIIHid".

JIaGopatopHas pabota "HccienoBaHue HYKICHMHOBBIX KHCIIOT, BBIAETICHHBIX M3 KIIETOK
Pa3IUYHBIX OPraHU3MOB".

120.6.5. Tema 5. CtpoeHue U GyHKINHU KIETKH.

Tumbl KJIETOK: SyKapHOTHUYECKash W MpokapuoTHuyeckas. CTpyKTYpHO-(QYHKIIHOHAIbHBIC
00pa3oBaHUs KIETKH.

Crtpoenue npokapuoTuueckoi kietku. Kinetounas cteHka 6akrepuii u apxeit. OcobeHHoCcTH
CTpOEHUS reTepoTpodHOI U aBTOTPO(DHOM MPOKAPUOTHUECKUX KIIETOK. MeCTO U poiib MPOKapHOT
B OMOIIEHO3aX.

Crpoenre u (yHKIMOHMPOBAHUE HYKAPHUOTHUECKOM KieTku. Ilnazmarnueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (muddysus, oOnerdeHHas IudpQy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynponunaemocts memOpansl. Pabota
HaTpHUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas creHka.
Crtpykrypa v QyHKINHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Huronna3zma. I[Mutozons. Lurtockener. J[BmkeHue nuTomiazmbl. OpraHoujsl KIETKH.
OnxHomMeMOpaHHbIC OPraHOWMABI KJIETKU: dHAomIazMarudeckas cetb (DIIC), anmapar 'onbmxu,
JU30COMBI, UX CTpOoeHHE W (YHKIUU. B3auMOCBS3b OAHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
Ctpoenue rpanyiasipHoro peTtukynyma. CuHTE3 pPacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['magkuii (arpaHymsipHbIN) SHAOIIIa3MATHUYECKU peTHKYIyM. CekpeTopHas (QyHKIUS
anmapara ['onppxu. TpaHCIOPT BElECTB B KJIETKE. Bakyonu pacTUTENbHBIX KIIETOK. KileTouHbIi



cok. Typrop.

ITosmyaBTOHOMHBIE OPraHOMbI KJIETKH: MUTOXOHAPHHM, miuacTuisl. CTpoeHue U (QpyHKIUH
MUTOXOHApHA 1 TacTul. [lepBuyuHbIe, BTOPUYHBIE U CIIOKHBIE MIACTUABI (POTOCHHTEIUPYIOIIUX
9yKaproT. XJIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOpanubie opranoupl kinetku. CTpoeHrne u GyHKIIMH HEMEMOpPAHHBIX OPraHOH]IOB
KJIeTkH. PubGocoMbl. MukpodunameHTsl. MpledHble KIeTKH. Mukporpyoouku. Kierounsii
neHTp. CTpoeHHE U JBUKCHHE >KIYTUKOB W pECHHYEK. MUKPOTPYOOUKH IIMTOIUIA3MBI.
[lenTpuoJib.

Snpo. Obonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHHE M (PYHKIHUH.
SnepHblii GeMKOBBI MaTpHuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. benku XxpoMarruHa - THCTOHBI.

Knerounsle  BkmtoueHus.  CpaBHUTENIBHAs ~ XapaKTEpUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JlemoHcTpauu:
[optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuie! u cxemsl: "CTpoeHue sykapruotTuieckon kinetku", "CTpoeHue >KUBOTHON KIETKH ',
"Crpoenue pactutenpHoit kiuetku", "Crpoenue wmuroxonapuu', "SAnpo", "Crpoenue
MPOKAPUOTUYECKOMN KIIETKH".

O6opynoBaHMe: CBETOBOM MHKPOCKON, MHUKPONpENaparbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHBIX KJIETOK.

JlabopaTtopHas pabota "M3ydeHue cTpoeHus KJIETOK pa3InyHbIX OPraHu3MOB'".
ITpakTuyeckas padora "V3ydyeHue cBOMCTB KJIETOUHOM MeMOpaHbI'.

JlabopaTopHas pabota "MccnemoBanwe TmiazMoin3a M JCIUIa3MOJIM3a B PACTUTEIBHBIX
KJIeTKax".

[IpakTuueckas padbota "M3ydyeHne IBUKEHUS LIUTOIIa3Mbl B pACTUTEIbHBIX KJIeTKax".
120.6.6. Tema 6. OOMeH BeIIECTB U NPEBPALCHUE YHEPTUHU B KIIETKE.

AccuMWISIIMS U TUCCUMWIIALIMS - IBE CTOPOHBI MeTabosn3ma. Tunbl oOMEHa BEIECTB:
aBTOTPOGHBIN U TeTepoTpoHBIN. YuacTue KUCIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIECcKoe
oOecnieueHue kietku: npepaiieHue AT® B oOmMeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro Metabonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA U MEXaHHU3M JECUCTBUSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OENKU-UHTUOUTOPBl. 3aBUCUMOCTh CKOpPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3InYHbIX
(bakTopoB.

IlepBHUYHBII CMHTE3 OpraHUYecKHUX BemecTB B kieTke. dorocunres. CBeToBas U TEMHOBas
¢a3pl.  IlpomykTtuBHOCTH (oTOCHMHTE3a. BiusHHe paznuuHbIX (QAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne (OTOCUHTE3A.

XemocuHTe3. PaznooOpasue oprann3MoB-XeMOCUHTETHKOB: HUTpUpULIMpyroue 6aKTepuu,
xKene300aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaU€HHEe XEMOCHHTE3A.



AnHas’poOHbIe opranu3mbl. Bunel 6poxxenus. IIpoaykTsl OpoKeHHsS M WX UCIOJIb30BAHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAHUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. OJTambl dHepreTuueckoro oobmena. [loAroroBuTenbHBIA ITall.
['muKonu3 - 6ECKUCIOPOAHOE PACIIETNICHHE TITIOKO3bI.

buonornveckoe OKUCIIEHHE, WM KIECTOYHOE JbIXaHWe. Pollb MUTOXOHIpPUH B mpoleccax
Oouonornyeckoro okucienus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiImpoBaHHE.
[IpeumyimecTBa a’poOHOTO MyTH OOMEHa BEHISCTB Iepes] aHadpoOHBIM. DP(HEKTHUBHOCTH
HHEPTreTHYECKOro OOMeHa.

JleMoHcTpanuu:

IMoprpersr: . Ilpuctiu, K.A. Tumupszes, C.H. Bunorpanckuii, B.A. DOurensrapar, I1.
Mutyenn, I'.A. 3aBap3uH.

Tabmuubr u cxemsl: "®ortocunres", "DHepreruueckuii oOmen", "buocunTe3 Oenka',
"Ctpoenue pepmenta”, "Xemocunres".

ObopynoBaHue: CBETOBOH MUKPOCKOI, 000PYJIOBaHUE ISl IIPUTOTOBJICHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JIaGoparophas pabota "M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajgasbl)".

JIaboparopHas padora "N3ydeHne GepMEHTaTUBHOTO PACIICIICHHSI TEPOKCH 1A BOJOPOIa B
pPacCTUTENLHBIX U )KUBOTHBIX KJIETKax".

JlabopaTtopHas pabota "CpaBHeHue nporeccoB GOTOCMHTE3a U XeMOCHUHTEe3a'".
JIaGoparopHas pabota "CpaBHeHUE MPOLECCOB OPOKEHUS U AbIXaHU".
120.6.7. Tema 7. HacnencrBeHHast uH(OpMaIus U peaansaius ee B KIETKe.

Peakuun matpuuHOro cuHtesa. [IpuHIMI KOMIIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCcTBEHHOM HHpopManuu. ['eHeTHdeckuil Koja, ero CBOWCTBA.
Tpanckpunuus - marpuusslii cuaTe3 PHK. IIpuHumne! TpaHCKpUNINU: KOMIUIEMEHTAPHOCTD,
aHTUNapaIeIbHOCTh, ACHMMETPUYHOCTD.

Tpancnsuus u ee sramel. Yuactue TpaHcnopTHbix PHK B GuocunTtese Genka. YcnoBus
6uocunTe3a 6enka. KogupoBanue aMmuHokucior. Poiabs pubocom B 6GuocuHTese Oenka.

Opranu3anys reHomMa y IpoKapyuoT 1 3yKapuoT. Perynsius akTHBHOCTH T€HOB Y TPOKAPUOT.
['unore3a omepona (®. XKako6, XK. Mano). Perynauus oOMEHHBIX NHPOLECCOB B KIIETKE.
KneTtounslii roMeocras.

Bupycsl - HeksieTouHble (OpPMBI KU3HU M 0OJMUraTHble nmapa3utbl. CTpoeHHEe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHrble 3a0oneBanus yenoBeka, ;KkuBoTHbIX, pactenuit. CITNJ[, COVID-19, connanbHbie
U METUIIMHCKHUE TPOOIEeMBI.

JeMoHcTpanmu:



[Moptpersr: H.K. Konsuos, JI.11. UBanoBckuii.

Tabmuup! u cxemsl: "buocunaTes 6enka", "I'enernueckuii kon", "Bupycs", "bakrepuodaru".
[TpakTuueckas padora "Co3mxanue moenu Bupyca'.

120.6.8. Tema 8. )Ku3HeHHBIN LUKII KIETKH.

Knerounsnii mmki, ero mepuonsl u perymsinus. Matepdaza m muto3. OcoOeHHOCTH
npoleccoB, nporexarouux B uHtepgase. Iloaroroska kierku k naenenuto. Ilpecunrerndeckuit
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IMEPUOJIBI
uHTep(da3bl.

Marpuunsiii  cunres JHK - permkanms.  IIpuHnunsr  perumkanmu — JIHK:
KOMIUIEMEHTApHOCTb,  ITOJIYKOHCEPBATHBHBIA  CHHTE3, aHTUIAPALUIEIbHOCTh. MexaHusMm
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMepsl U TeaoMepasa. XpOMOCOMHBII
Ha0Op KJIETKM - KapuoTul. JMIJIOMAHBIMA M ramiouHbeli HAOOpsl XpoMocoM. I'omonoruyHsle
XpoMOcoMBI. [1010BBIE XPOMOCOMBI.

Jenenue kieTku - MuTO3. CTaanu MUTO3a U IPOUCXOISIIIME B HUX MPOLECChl. THUIBI MUTO3A.
Kapuoknne3 n nuutokunes. buogornyeckoe 3Ha4eHUEe MUTO3a.

PerJ'IHI_II/IH MHUTOTHYCCKOI'O IHMKJIa KIICTKHU. HporpaMMI/IpyeMaﬂ KJIeTo4yHas TIu0enp -
alloITo3.

Knerounoe sapo, XxpoMocoMbl, pyHKIIMOHAIbHAS TEHOMHUKA.
JleMoHcTpanuu:

Tabmumer u cxemsl: "XKusznenubri mukn kierku", "Mwurtos", "CTtpoeHue xpomocom",
"Permukarus JJHK".

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MHUKpoIpenapartbl: "MHTO3 B KJIETKax KOpEeIKa
n

ayka'.
JIaGoparopHas pabota "M3yyeHne XpoMOCOM Ha TOTOBBIX MUKpoMpenapaTax .

JlaGoparopHass pabora "HaOmrogeHue MHTO3a B KIJIETKAaX KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKpoIIpenaparax)".

120.6.9. Tema 9. Ctpoenue u pyHKIUN OPTraHU3MOB.

buonorunueckoe pa3H006pa3He OpTraHHu3MOB. O,Z[HOKJ'ICTO‘-IHBIG, KOJIOHHUAJIBHBIC,
MHOT'OKJICTOYHBIC OPTraHHU3MBI.

OcobeHHOCTH CTPOCHUSA U KUBHCACATCIIbBHOCTH OJHOKJICTOUYHBIX OPraHU3MOB. BaKTepI/II/I,
apx€r, OJHOKJICTOYHBIC I‘pI/I6BI, OOHOKJICTOYHBIC BOJOPOCIIN, APYIrUue€ MPOTHUCTEI. KononmanbHabie
OpTraHHU3MBI.

B3anMocBsA3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OPTaHbl U CUCTEMBI OPraHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, MOKpPOBHa,
IpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOEHUs, QYHKUUH M pacroIOXeHUs
TKaHEN B OpraHax pacTEHUM.



TkaHu )KUBOTHBIX U YeJIOBeKa. THUIIBI )KUBOTHBIX TKAHEH: SITUTEIUANIbHAs, COSTUHUTEIIbHAS,
MblIlIeYHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U PACIIONIOKEHHUS] TKaHEW B OpraHax
JKUBOTHBIX U YE€JIOBEKa.

Opransl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHud. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Onopa tena oprann3mos. Kapkac pactenuil. Ckenersl OAHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBUXKeHHEe OpraHu3MoB. JIBMDKEHHE OJHOKICTOYHBIX OPraHM3MOB: aMeOOHIHOE,
KT'YTUKOBOE, PpeCHHYHOEe. JIBM)KEHHWE MHOTOKJICTOYHBIX PACTEHH: TPOMMU3MBI U HACTHH.
JIBHKeHHE MHOTOKJICTOYHBIX )KHBOTHBIX U YelIOBEKa: MblilieuHas cucrema. Peduekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIuranue opranusmos. llornomeHne BOAbI, YIVIEKMCIIOIO ra3a U MHUHEPAIbHBIX BEILECTB
pacreHusAmu. [IutaHue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUUIICBAPEHUE.
[TuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
xeinessl. [InmeBapurenbHas cuCTEMa YEIIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jpixanue kuBoTHBIX. [uddys3us razoB uepes
MOBEpPXHOCTh KieTku. KoxHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JIeTO4HOE
IpIXaHue. JIpIXaHHMe IO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMsSI JIETKMX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHasi cHCTeMa 4YeloBeka. MexaHuszm
BEHTWISILIMM JIETKUX y NITUI U MIEKONUTAIUX. Perynsauus npixanus. J[pixaTenbHbie 00beMbI.

TpancnopT BemlecTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuM. TpaHcropr
BELIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U ee opraibsl. KpoBeHOCHas cuctema o3BOHOUYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBbIE COCYyAbl U KpoBb. Kpyru KpoBoOOpamieHwus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabota cepania u ee perymsiusi.

Boeinenenne y opraHusmMoB. BeineneHne y pacteHuil. BbiaeneHue 'y  KMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Oprasl BeieneHus. OuibTpalus, CeKpeLus 1 00paTHOE BCaChIBaHNE
KaKk MEXaHHU3Mbl paboThl OpraHoB BblAeneHHs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENIbHON cucTeMamMu. BbijeneHne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [loukwm.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3aluTa y OJHOKJIETOUYHBIX OpraHn3MoB. CIiopbl OaKTepuid U IUCTHI
NpOCTEUIINX. 3aluTa y MHOTOKIETOUHbIX pacTteHuid. Kytukyma. CpencrtBa mnmacCUBHOW U
XUMHAYECKOH 3aIUTEL. OUTOHIIHAIEI.

3amura y MHOIOKJIETOUHBIX )KUBOTHBIX. I[OKpOBBI M X MPOU3BOJHBIE. 3alllUTa OpraHU3Ma
or OonesHed. MMmyHHas cuctema uenoBeka. KileTouHbII W TymMOpalibHbII HMMYHHTET.
BpoxnaeHnuslii ¥ npuHOOpeTeHHbIM crneuupuueckuié HUMMyHUTET. Teopus KIOHAIbHO-
cenexktuBHoro ummynurteta (I1. Dpmux, ®.M. bepuer, C. Tonerasa). BocanurensHbie OTBETHI
opranu3MoB. PoJib BpO:KJIEHHOr0 MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumocTh W peryisinds y OpPraHu3MoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apa)xumMocTe M peryisanus y pacTeHuil. POCTOBbIE BellecTBa U UX
3HAYCHHE.

HepBHas cuctema u pediekTopHast peryisnuus y KMBOTHBIX. HepBHast cuctema u ee OTAebl.
OBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Y KUBOTHBIX. OTIENBI TOJIOBHOTO



MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u peduexropHast nyra. be3ycrnoBHble W YCIOBHBIE
pedaeKchl.

['ymopanbHast peryisiuus M SHIOKPUHHAST CHCTEMa >KMBOTHBIX M 4esoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3amMOCBSI3b HEpPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-runodusapHas cucrema.

JleMoHcTpanuu:
IToptper: N.II. I1aBios.

Tabmuubl u cxemsl: "OmgHOKIETOYHBIE Boaopociu", "MHOrokierodHsie Bojopociaun',
"Bakrepun", "IIpocteiimue", "Opranbl 1BETKOBBIX pacTeHuil", "CucTeMbl OPraHoB O3BOHOYHBIX
’)kuBOTHBIX", "BHyTpeHnHee crpoenune Hacekombix', "Tkanu pactenuit”, "KopHeBble cucTteMbl",
"Crpoenue crebins", "Ctpoenue nuctoBoi miuacTuHku'", "Tkanu xuBoTHBIX", "Ckener yenoBeka',
"[MumeBapurtenbHas cucrema", "KpoBenocHas cucrema', "/lpixaTenpHas cuctema", "HepBHas
cucrema", "Koxa", "Mseimeunas cucrema", "BppgenurenvHas cucrema', "DHIOKpUHHAsS
cucrema", "Crtpoenune wmbiunbl", "Mmmynuter", "KumeunonosoctHeie", "Cxema nuTaHus
pactenuii", "KpoBeHOCHbIE cHCTEMBI TI03BOHOYHBIX )KUBOTHBIX ", "CTpoenue ruapsl", "CrpoeHue
wianapun', "BHyTpeHHee cTpoeHue aoxnaeBoro uepss', "HepBHas cucrema pri0", "HepBHas
cuctema siarymku", "HepBHas cucrema npecmbikaromuxcs', "Hepenas cucrema ntunt”, "HepBHast
cucreMa miekonuraromux", "HepBHas cucrema yenoreka”, "Peduekc".

O6opynoBaHHe: CBETOBOM MMKPOCKOI, MHMKpPOIpENnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUH, repO0apiu pacTeHUM pa3HbIX OT/AEJIOB, BIAKHBIE IperapaThl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opyoBaHue JUIsl JEMOHCTPAIMK TOUYBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEHU, paclierieHus
KpaxMasia ¥ OelKoB Mo AeHcTBUEM (EepMEHTOB, 000pyI0BaHKE [T IEMOHCTPALIUU ONBITOB 110
U3MEPECHHUIO JKU3HEHHOM €MKOCTH JIETKMX, MEXAaHM3Ma JIbIXaTEJIbHBIX JBWXKCHUH, MOJAEIN
TOJIOBHOT'O MO3ra Pa3IN4HbIX )KUBOTHBIX.

JlabopaTtopHas pabota "M3ydyeHue Tkanen pacTeHui".
JIaGoparopHas pabota "M3yueHue TkaHel KUBOTHBIX".
JlabopaTtopHas pabota "M3ydeHue opraHoB IIBETKOBOTO pacTeHus".
120.6.10. Tema 10. PazmMHOXeHNE U pa3BUTHE OPraHU3MOB.

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecroyioe (BKJII0Yasi BET€TaTUBHOE) U MOJI0BOE. Bub
0ecIoIoro pa3MHOKEHUS: TOUYKOBAaHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBaHHUE.

[TonoBoe pa3zmuHoxkeHue. IlonoBeie kneTkw, wiau rametrsl. Meio3. Craguu Meio3sa.
[ToBenenue xpomocom B Meiose. Kpoccunrosep. buonoruyeckuid cMbIC Mel03a U TOJIOBOTO
npouecca. Meio3 1 ero MecTo B dKU3HEHHOM IIMKJIE OPTaHU3MOB.

Hpemapoz[LImeBoe pa3sBUTHUC. I'amertorenes Y ’KXUBOTHBIX. ITonoBbIE XKeNe3nl. O6pa3OBaHI/IC
H pa3BUTHE ITOJIOBBIX KJIECTOK. CHGpMﬂTOFGHG?; " OOI'CHE3. CTpOeHI/Ie IOJIOBBIX KJICTOK.

OmotoTBOpeHHe U AMOPHOHANBHOE pPa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOAOTBOPEHMS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DOMOPHOIOTrUs - HayKa O pa3BUTUHU



opranuzMoB. Ctaguu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jarymku). JpoOmenue. Tumbl
npobneHuss. OCOOEHHOCTH IPOOICHUS MIICKOTIUTAIONTUX. 3apOABIIIEBBIE TUCTKH (TaCTPYJISIIHS).
3aknaJKka OpraHoB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3aumHOe BiMsiHUE YacTel
pa3BUBAIOIIETOCs 3apo/iblia (AMOpHUOHAIbHAA MHAYKLINSA). 3aKJIa/IKa IUIaHa CTPOECHHUS )KUBOTHOT'O
KaK pe3ysbTaT UepPapXUYECKUX B3aUMOICWCTBUI IreHOB. BiusiHre Ha SMOpHOHAIEHOE pa3BUTHE
pasInYHbIX (PAKTOPOB OKPYKAIOLIEH CPebl.

Poct u pazButue xuBoTHBIX. [locTamOpronanbHeiil nepuoa. [Ipsmoe u HenpsiMoe pa3BUTHE.
Pa3zButne ¢ meramopgo3oM y OeCrO3BOHOYHBIX M IO3BOHOYHBIX XXMBOTHBIX. bHronornyeckoe
3HAQYCHHUE IMPSIMOrO M HEIPSIMOrO PAa3BUTHs, MX PacHpOCTpaHEHUE B IpuUpone. Tumsl pocra
AKHUBOTHBIX. PaKTOPBI PErYIALUN POCTA KUBOTHBIX M yenoBeka. CTaauy nocTaMOPHOHAIBHOTO
pa3BUTHUA Yy KUBOTHBIX U uesoBeka. [lepuonpl oHTOreHesa venoBeka. CTapeHUE U CMEPTh Kak
OMOJIOrNYecKHEe IPOLECCHI.

PasmHuosxenue u pazpurue pacrenuii. ['amerodur u cnopodur. Meiio3 B )KU3HEHHOM LUKIIE
pacrenuii. OOpa3oBanue crop B nporecce Meio3a. 'amerorenes y pacrenuii. OmionoTBopeHue U
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHHE Yy ILBETKOBBIX PAaCTCHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.
JlemoHcTpauu:
[Toprpersr: C.I'. HaBamun, X. IlIneman.

Tabmuupl 1 cxembl: "BereratuBHoe pasmHokeHue", "Tumbel Oecrosioro pasMHOXKEHHUs",
"Pazmuoxxenue xiaamuaoMoHass", "PasmHoxkenue sBriiensl", "PasMaoxxenue ruapsei"”, "Meiios",
"Xpomocomsl", "["ameTorenes", "Ctpoenue silliekyieTku u criepmaro3ouaa”, "OCHOBHbIEC CTaAUU
ontorenesa", "IIpsmoe u Henpsimoe pazButue', "Pa3Butne maiickoro xxyka", "Pa3Butue capanun",
"PazButne marymkun”, "J[BoWHOE ONJIOJOTBOPEHHUE Y IBETKOBBIX pacTeHHi", "CTpoeHue ceMsH
OJIHO/IONIBHBIX U JIBYAOJIBHBIX pacTeHui", ")Ku3HeHHbIH UK MOpcKol KamycThl", "YKu3HeHHbII
nuki Mxa", "JKu3HeHHsbl HuKI manopoTHuka”, "YKu3HEeHHBIA LUK COCHBI'".

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl SHLEKIETOK U CIIEPMaTO30M/I0B,
Mozenb "Luki pa3BuTHS IArymKn'.

JlabopatopHas pabotra "M3ydeHue CTpOEHMsI TOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

[Ipaktuueckass paborta "BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJABIIIEH TMO3BOHOYHBIX
JKUBOTHBIX".

JlabopaTtopHas pabota "CTpoeHHe OpraHOB pa3MHOKEHHSI BBICIIIUX PACTCHHUM'".
120.6.11. Tema 11. I'eneTrka - Hayka O HaCJIE€ACTBEHHOCTU U U3MEHYMBOCTH OPTaHU3MOB.

WcTopust cTaHOBIEHMS U pa3BUTHS F'eHETHKHU Kak Hayku. Pabotel I'. Menaens, I'. ne ®@pusa,
T. Moprana. Posib oTeuecTBeHHBIX y4eHBIX B pa3BuTuu renetuku. Paborsr H.K. Konsrosa, H.1.
Basunosa, A.H. benosepckoro, I'.JI. Kapneuenko, FO.A. ®umunuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE IOHITUS M CHMBOJIBL. I'OMOIOTMYHEIE XPOMOCOMEI, aJIJICJIbHBIC
T'CHBI, AJIbTCPHATUBHBIC IIPU3HAKU, I[OMHHaHTHBIﬁ u peHeCCHBHBIﬁ IIPpU3HAK, TOMO3UrOTa,
reTepo3nurora, 4ucrad JIWHUA, FI/I6pI/IJIBI, TCHOTHII, (i)eHOTI/IH. OCHOBHEIE METOJbI T'CHCTUKH:



rHOPHIONOTHYECKUH, HIUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.
JleMoHcTpanuu:

[Toprpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H.K. Konbsnos, H.11. Basunos, A.H.
benozepckuii, I'.JI. Kaprieuenko, FO.A. ®ununyenko, H.B. Tumodeer-PecoBckuii.

Tabnuupl u cxemsl: "MeTobl reneTuxu", "CxeMbl CKpeluBaHus'.
JlabopaTopHas padora "JIpozoduia kak 00bEKT FreHETUYECKUX UCCIICIOBaHU".
120.6.12. Tema 12. 3akOHOMEPHOCTU HACIEIACTBEHHOCTH.

Mounorubpuanoe ckpeuuBanue. [lepsroiii 3akon Menaens - 3aKoH eMHO00pa3us ruOpua0B
nepBoro nokoiyieHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHiens - 3aKOH paclIEeIICHUs
npu3HakoB. lluTojormueckue OCHOBHI MOHOTHMOPUIHOTO CKpElIMBaHUsS. [ WIOTe3a YHUCTOTHI
raMer.

AHaJII/ISI/IPYIOH_ICC CKPCIIMBAHHC. HpOMe)KYTO‘lHHﬁ XapaKTCp HACICAOBAHHA. Pacmennenue
IMPU3HAKOB P HCIIOJIHOM JOMHWHUPOBAHWH.

HI/IFI/I6pI/II[HOC CKpCIIUBAHUC. TpeTI/Iﬁ 3aKOH MeH,Z[eHH - 3aKOH HC3aBHCHUMOI'O HACJICAOBAaHMA
IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI I[I/II‘I/I6pI/II[HOFO CKpCIIMBaHMs.

CueruieHHOE HacienoBaHue mpu3HakoB. Paboter T. Moprana. CrieruieHHOE Hacle/I0BaHHE
TE€HOB, HAPYIICHHUE CICTUICHHUS MEX 1Yy TeHaMH. XpOMOCOMHas TEOPHsl HACIIEACTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBI MEXaHU3M ONPEIEIICHUs 10J1a. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpoMmocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C IIOJIOM.

l'enoTtun kak uenoctHas cucrema. l[lneiorponuss - MHOKECTBEHHOE JEHCTBUE TEHA.
MHoOXeCTBEHHbII amienu3M. B3aumoneldcTBUE HealIeNbHBIX TE€HOB. KoMIIEeMEHTapHOCTb.
Onucras. [Tonmumepus.

I'enernueckuii KOHTPOJIb pPa3BUTUS PACTEHUH, >KMBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3HOIOrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX QYHKIM. ['eHeTnueckue MexaHu3Mbl
cUMOMOTreHe3a, MEeXaHW3Mbl B3aUMOJEHCTBUS "XO34MH - mapa3uT" U "XO35MH - MHUKpOOHOM".
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUSIX
KJIETOK M OPTaHU3MOB.

JeMoHcTpanmu:
[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumer u cxemsl: "IlepBbiif 1 BTopoit 3akoHbl Mennens", "Tperuit 3akoH Menaens",
"Anamusupytoniee ckpemrsanue”, "Henonnoe nommuuupoBanue”, "CuerieHHOE HacleJOBaHHUE
npusHakoB y apo3oduibl”, "['eneruka nona", "Kapuorun yenoseka", "Kapuotun nposoduisr",
"Kapuorun ntuusl", "MHoxecTBeHHbIN ayuienu3M", "B3aumoaeiictBue reHoB".

Ob6opynoBaHue: MOJENb IS AEMOHCTPAllMU 3aKOHOB €JMHO00pa3us THOpUIOB IEPBOTO
MIOKOJIEHUSI U pacILEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBHCHMOTO
HacJIeI0BaHMsl TIPU3HAKOB, MOJEIb I IEMOHCTPAIMH CLEIJIEHHOIO HACIEJOBAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOM, MUKpormpenapar: "/Ipozodumna".



[Ipaktuyeckas pabora "M3ydeHue pe3yabTaToB MOHOTMOPHUIHOIO CKpEIIMBAHUS Yy
JIpo30¢uiIs".

[Ipaktuyeckas pabora "M3yueHwe pe3ylbTaToOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JIpo30¢uiIs".

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH.

BsaumopeiictBue reHotuna u cpeiasl npu (opmupoBaHuM QpeHotuna. M3MeHunBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE NpPHU3HAKU. BuUIbl  HU3MEHUYHMBOCTH:
HEHACJIeJICTBEHHAs] U HACJIE/ICTBEHHASI.

MoaudukanoHHas U3MEHYMBOCTh. Pojib cpensl B (OPMHPOBAHUU MOAM(PUKALIMOHHOM
n3MeHunBocTu. Hopma peakiuu npusHaka. BapuanmoHHbl psj v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTnnnueckass W3MEHYMBOCTH. (CBOHCTBAa TEHOTHUIIMYECKOM HM3MEHYMBOCTH. BI/I,Z[H
TCHOTHIINYCCKON N3MCHYMBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAas.

Komb6unatuBHass m3MeHYHBOCTh. Mel03 U MOJOBOM MPOLECC - OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECCKOTO Pa3HO00pa3us
B [IpeJiesIax OJHOr0 BUJA.

MyTrauroHHass HW3MEHYMBOCTh. BHAbl MyTalMil: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHbIE W WHAYLUPOBaHHbIE MYTAalMHU. SOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTaluil. MyTrareHbl U HX
BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3MeHuuBoctd (H.M. BaBunoB). BHesaepHas H3MEHUHMBOCTH U
HaCJI€JICTBEHHOCTb.

JeMoHcTpanuu:
[Toptpetsr: I'. ne @pus, B. Moranucen, H.I. BaBunos.

Tabmuupr u cxemsl: "Buasl u3MmenuunBoctu", "MoauduxanmonHass H3MEHUYHUBOCTH',
"KomOuHaruBHass n3MeHUUBOCTE", "Meiio3", "Omronorsopenne"”, "I'eHeTnueckre 3a00JIEBaAHU
9 b b
yenoBeka", "Buabl mytaruit'.

O6opynoBaHue: >XKHMBbIE M TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlaboparopnass  pabora  "HccrnenoBaHume — 3aKOHOMEPHOCTEH — MOJU(PHKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BApUALIMOHHON KpUBOM'.

[TpakTryeckas padora "Myranuu y 1po30Quisl (Ha TOTOBBIX MUKpoNpenaparax)".
120.6.14. Tema 14. I'eneTnKa yenoBeKa.

Kapuotun denoBeka. MexayHapoaHass HporpamMma HCCJIEIOBAHMS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJTM3HEIOBBIN, [IUTOTEHETHICCKUN,
MONYJSALUOHHO-CTATUCTUYECKUHM, MOJIEKYIsipHO-TeHeTnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHUE, B TOM UKclie ¢ moMmolibio [T11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE OOJIE3HU YelIOBEKa.
Bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHKH B



npeaoTBpalicHu MU JICUCHUNU TCHCTUYCCKUX 3360H€B3HI/II>’I YCJIOBCKA. MC,Z[I/IKO-FGHGTI/I‘-IGCKOC
KOHCynbTHpoBaHue. CTBOJIOBBIE KIIETKHU. [loHsATHE "reHeTndyeckoro rpysa’". DTHYecKue acieKThl
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (akToOpbl MOBBIIMIEHHOW YYyBCTBUTEIBHOCTH 4YEJIOBEKAa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckas IpenpacrnoiokeHHOCTh
YeJI0BEKA K MATOJIOTUsM.

JeMoHcTpanuu:

Tabmuupl u cxembl: "Kapuotun dvemoBeka", "MeToapl HM3ydeHUs TEHETUKH dYeJIOBeKa',
"T'eneTnueckue 3a001eBaHus YeIoBeKa",

[IpakTrueckas padota "CocTaBiieHUE B aHAJIN3 POAOCIOBHOM".
120.6.15. Tema 15. Cenexuusi OpraHu3MOB.

JlomecTukauuss M CeNeKUusA. 3apOoXKIACHUE CelNeKUUH M jaoMectukanuu. Yuenne H.U.
BagsuoBa o LlenTpax mpoucXo0XIeHUS 1 MHOTO00pa3usi KyJabTypHBIX pacTeHuil. Posb cenexkiuu
B CO3/IaHUH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpPT, MOpo1a, ITaMM. 3aKOH FTOMOJIOTHYECKHUX
pAOB B HacleACTBeHHOW u3MeHumBocT H.M. BaBuioBa, ero 3HadeHue Ui CEJIEKIMOHHOU
paboTHI.

MeTtoap! cenekuoHHON paboThl. MckyccTBeHHBIH 0TOOp: MAacCOBBI M MHIMBUYaTbHBIN.
Oranbl KOMOMHAIMOHHOM cenekiuu. VcnbiTaHue npousBoauTeneil mo moromctBy. Ot6op mo
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN32
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIMOHHOM paboThl. PaauanimoHHBId H
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJIbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp3oBaHne TeHOMHOTO pEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydyenus
HCXOJHOTO MaTepualia sl CEJIEKLUH.

[lonyuyenne mnomumuouoB. BHyTpuBugoBas rubpuausanus. bau3zkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Win ayTOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraaneHHas Trudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMH pPACTeHUH U
JKUBOTHBIX.

CoxpaHeHHE M M3yYEHUE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PAaCTEHUN M UX JHUKHX
poauye sl co3/IaHusl HOBBIX COPTOB M THOPUIIOB CEIbCKOXO03IHCTBEHHBIX KYJIBTYP.

JleMoHcTpanmu:

[Toprpersr: H.W. BaBunos, N.B. Muuypun, I'.J[. Kapneuenko, IL.II. Jlykesauenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuip 1 cxembl: "LIeHTpBI TPOMCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX pacTeHUI",
"3aKOH TOMOJIOTMUECKHX PsJIOB B HACIEACTBEHHOM u3MeHuuBocTHU", "Metoawl cenekuuu",
"Otnanennas ruOpuauzanus’, "Myrarenes".

JlaboparopHasi padora "M3yueHue COpPTOB KYIbTYPHBIX PACTEHHH W TOPOJ JOMAIIHHX
KUBOTHBIX".



JIaGoparopHas pabota "M3yueHne METOA0B CeNeKIUN pacTeHui".
[IpakTrueckas padota "[IpuBuBKka pacTeHui".

Okckypcusi "OCHOBHBIE METOIbl U JOCTHXKCHHS CEJIEKIIMU PACTeHUH M >KUBOTHBIX (HA
CEJIKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO3sICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IIEHTpa)".

120.6.16. Tema 16. BuoTexHOIOrUsA U CHHTETHYECKAST OMOJIOTH.

OOBeKThI, HUCTIONb3yeMble B OWOTEXHOJIOTUH, - KICTOYHBIE U TKAHEBBIC KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OUOTeXHOJOrus: xJjebOoreueHue,
MOJTy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOACINE. MHUKpOOHOIornieckuii cuuTe3. OObeKTHI
MUKpoOuosornyeckux TexHosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHue  TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO IIOJYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COAEpKaIIUX
HE BCTpeYaroIyecs B IPUpoae OMOCUHTETUUECKHE ITYTH.

Knerounass umxeHepus. MeToabl KyJIbTyphl KJIETOK M TKaHEH PAaCTEHUH M KUBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmonbp3oBaHue
TaluloMJIOB B CENEKIMM pacTeHuil. VCKyccTBEHHOE OIIOAOTBOpEHHE. PeKOHCTpYKIus
ﬂﬁHeKHeTOK N KJIOHUPOBAHUC KHUBOTHBIX. MGTOII TpaHCINIaHTAalIuU AACP KICTOK.

XpoMOCOMHasl ¥ IeHHas MH)KeHepHs. VICKyCCTBEHHBIM CHUHTE3 I'€éHa U KOHCTPYMPOBaHUE
pexomOuHanTHbIX JIHK. JlocTukeHuss M mepcrekTUBbl XPOMOCOMHOW M T'€HHON WHKEHEpPUHU.
DKOJIOrHYecKHe U 3THYECKHe Mpo0IeMbl FTeHHON HHKEHEPHH.

Meauuunckue OuorexHonoruu. [loctrenomuas uudponas meauuuza. [11P-auarnoctuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUI pa3paboTKH (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHH, CO3JaHUs KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTUI TPEeXMEpPHOro OMONPUHTHHIA U ckapoyiIuHTa A pelieHus
3a/1a4 NepCOHAIN3NPOBAHHON MEIULIUHEI.

CozaHue BEKTOPHBIX BaKIMH C II€JbI0 oOecredyeHruss KOMOMHHMpPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIEprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu:

Tabnuie! 1 cxeMmbl: "Mcniob30BaHNE MUKPOOPTAHU3MOB B IIPOMBIIIIIEHHOM ITPOU3BOICTBE",
"Knerounas unxenepus', "['eHHast nnxenepus'.

JlabopaTtopHas pabota "M3ydeHne 00beKTOB OMOTEXHOIOTHUH".
[IpakTryeckas padora "[lonyyeHre MOJOYHOKUCIIBIX TPOAYKTOB" .

Okckypcust "buoTexHosnorus - BakHEHIIasi TPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPON3BOICTBO)".

120.7. CopepxxaHue oby4yeHus B 11 knacce.
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120.7.1. Tema 1. 3apoxaeHue U pa3BUTHE 3BOIIOIMOHHBIX IPEACTABICHUN B OMOJIOTHH.

OponmonnonHast Teopus U. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHUS JapBUHU3Ma. JKU3Hb U
Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBYOKYIITME CHITBI ABOJTFOLIMY BUOB 110 Y. J[apBuHY (BBICOKAast HHTEHCHBHOCTh Pa3MHOXKEHUS
OpPraHW3MOB, HACJICJICTBEHHAs HM3MEHYHMBOCTh, OOph0a 3a CYyIIECTBOBAHUE, C€CTECTBEHHBIA U
HCKYCCTBEHHBIH O0TOOD).

Odopmnenne cuaTeTndeckoit Teopun dBoitonun (CTD). HeliTpanbHas Teopus 3BOTIOIUH.
CoBpeMeHHast ABOJIOIMOHHAS OMOJIOTHS. 3HAUCHHE DBOJIOIMOHHON TEOPUH B (HOPMHUPOBAHUU
€CTECTBCHHO-HAYYHOU KapTUHBI MUPA.

JeMoHcTpanuu:

[Moptpetsr: Apuctrorens, K. Jlununeit, XK. Jlamapk, 3. Cent-Unep, XK. Kriosbe, Y. [dapsuH,
C.C. YerBepukos, U.U. [lImaneraysen, /. Xonneiin, /{.K. benses.

Tabmuupr u cxembl: "Cucrema xuoil npuponsl (no K. Jlunuero)", "JlecTHuna xuBbIX
cymects (o Jlamapky)", "Mexanusm GopMUpOBaHUs MPUCTIOCOOICHUHN Y pACTEHHUI U KHUBOTHBIX
(mo Jlamapky)", "Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna", "Haxonku Y. [dapsuna”,
"®opmbl 60pBOBI 3a cymectBoBanue", "[lopoasl romy6eit", "MHoroobpasue KynbTypHbBIX (HopM
kanyctbl", "Iloponbl momamHux XuBOTHBIX', "Cxema oOpa3oBaHus HOBBIX BUIOB (mo Y.
HapBuny)", "Cxema COOTHOLIEHUS IBMXKYHMIMX cuil 3SBomonuu", "OCHOBHBIE TMOJIOKEHUS
CHHTETUYECKON TEOPUHU IBOTIOIUN".

120.7.2. Tema 2. MUKpO3BOJIIOLMS U €€ PE3YIbTaThL.

HOHYJ'ISIHI/ISI KakK DJJICMCHTAapHasA CAWMHHUIA 3SBOJIIOIWH. COBpeMeHHHG METOAbI OIICHKHU
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpbI Monyisiuid. M3smeHnenue reHooH1a MOMyIsALnun Kak
AIIEMEHTapHOE HBOJIIOIIMOHHOE SIBJIEHHWE. 3aKOH reHeTnueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOPHl (JIBHUXKYIIUME CHUJIBI) HBOJIOLMU. MYyTallMOHHBIM Iporecc.
KomOuHnaTtuBHas u13MeHYMBOCTb. J{peiid reHoB - ciydaiiHble HEeHANpaBICHHbIE U3MEHEHUS YacTOT
atenedt B momynsuusx. Oddexkr ocHoBatens. Murparuu.  M3omsmus  TMOMyISIIU:
reorpaguueckas (IpoCTPaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EctectBenHbIil 0TOOp - HanpaBIstoLIHi akTop 3BoIIOLKN. POPMBI €CTECTBEHHOT0 0TOOpA:!
JBWDKYILUH,  CTaOMIM3UpYIOIIMH, paspeiBatomuii  (au3pyntuBHbii). IlomoBoit  otGop.
BO3HUKHOBEHME M 3BOJIIONMS COLIMAIIBHOTO MTOBECHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yiabTaT MHUKPOAIBOJIONMU. BoO3HMKHOBeHHE
MPUCTIOCOOIEHUH y opranu3MoB. ApoMopdo3bl 1 uanoagantauuu. [pumeps! nprucnocobieHuit y
OpraHu3MoB:  MOp(OJOrHUecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHYECKHE, I1OBEIEHYECKHUE.
OTHOCUTENTBHOCTH MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BugooOpasoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLUH.
Wzomsiust - xomroueBod  (pakTop BupooOpaszoBanusa. I[lytm u cmocoObl BuA00Opa3oBaHUS:
ajsionaTpuyeckoe  (reorpaduueckoe), CcUMOaTpuuecKkoe (IKOJOrMyeckoe), '"MrHoBeHHOE"
(monmummonau3anus, THOpuan3anus ). JIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.



Ponp 3BomonMoHHOW Omonornu B pa3pabOTKE HAyYHBIX METOJOB COXpaHEHUS
O0ropazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLMUS IMApa3UTOB M HMX XO035€B. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHcTpanuu:
[Toprpetsr: C.C. YerBepuxos, 3. Maiip.

Tabmuupl 1 cxeMbl: "MyTtanronHass u3MeHUnBOCTh", "l[lomymnsaimonHas cTpykTypa Buaa',
"Cxema mposiBleHUss 3akoHa  Xapau-BaitnGepra", "JIBwxkymue cuiabl  3BOJHOLMA",
"DKoJIOTHYECKass H3OJIAIMSA TONyJsauuid ceBaHckor ¢openu", "'eorpadmuueckas wu3oIAIUs
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHMIBI aypckoi”, "TlomynsiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB W JkepTB", "Cxema JeHcTBHs ecTecTBeHHOro otoopa", "dopmbl OOpnrOBI 3a
CylecTBOBaHHe", "MHaycTpUanbHbI MeJaHu3M", "Xusbie uckonaemsie",
"[TokpoBuTenbCTBEHHAs OKpacka >KUBOTHBIX", "llpemympexparomias OKpacka >XMBOTHBIX',
"®usnonornyeckue agantanuu’, "[IprcrmocobIeHHOCTh OPraHU3MOB M €€ OTHOCHTEIBHOCTB',
"Kputepuu Buna", "Bunsl-gBoitnuku", "CtpykTypa Buga B npupoze"”, "CrnocoOsl
BugooOpazoBanus", "['eorpadmueckoe BUAOOOpa3oBaHME TpPEX  BHJOB  JIAaHABIIICH",
"Oxonoruyeckoe BupooOpa3oBaHue BuaoB cunul', "[lomummounsr pactenuit”, "KamyctHo-
peneuHsiid THopu’.

O6opynoBanue: repbapuu pacTeHUM, KOJJIEKIMHM HACEKOMBIX, Yydeja NTHI] U 3Bepei ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NTHI] M 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaboparopHast paboTa "BbIsIBIICHHE U3MEHUYUBOCTH Yy 0cO0eH oHOTO BHIa'.

Jlaboparopnass pabora "[lpucrocoOneHHss OpraHM3MOB W HMX  OTHOCHUTEIIbHAsS
1eJIeCO00Pa3HOCTh".

JIaGoparopHas pabota "CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEpHIO".
120.7.3. Tema 3. Makpo3BOJIIOLUS U €€ PE3YIbTAThI.

Meroas! u3ydeHHs: MakpO3BOIIOLUHU. [1aeoHTONOrNYECKHE METOAbI U3YYEHUS HBOJIIOLUU.
[TepexonHbie GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue MeTo bl U3yueHus 3BoroIH. CpaBHeHHE GIIOPHI U (payHBI MATEPHKOB
1 ocTpoBOB. buoreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKU U PETUKTHI.

9M6pI/IOJ'IOFI/I‘IeCKI/IC 151 CpaBHI/ITeJ'IBHO'MOp(I)OJ'IOFI/I"ICCKI/Ie METOAbl HU3YYCHHA 3SBOJIIOLIUH.
I'eHeTHueckne MeXaHH3MBI OBOJJIIOIIMM OHTOI'CHE3a U IIOABJICHHA 5SBOJJIOIIMOHHBIX HOBIICCTB.
I'oMmonoruyHele ¥ aHAJOTUYHBIS OpraHbl. Py,Z[I/IMeHTapHBIC OpraHbl U aTaBU3MBI. MOJ'ICKYJ'IHpHO-
TCHETUYCCKUC, OMOXMMHYECKHE n MaTEMAaTUYCCKUC METO/bI HU3Yy4YCHUA 9BOJJIOIINH.
I"'oMonoruyHbI€ T'EHBI. COBpCMCHHBIC MCTOABI TOCTPOCHUA (I)I/IJ'IOFCHCTI/ILICCKI/IX JACPCBLCB.

XpOMOCOMHBIe MyTalllr U 3BOJIOIUA 'CHOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBHIia) 3BOIOIMK. HeoOpaTUMOCTh SBONIONMH. AanTHBHAS
paauarusi. HepaBHOMEPHOCTh TEMITOB SBOJIOIIAH.

JleMoHcTpanuu:

[Toptpetsr: K.M. Bap, A.O. Koanesckuit, . Mromiep, 3. ['exkens.



Tabmumer u cxemsl: "®unorenernueckuil psig nomanu”, "Apxeontepukc”, "3Bepo3yoObie
smepsl”, "Creronedanst", "Punnodute", "Cemennsie mamopotHuku", "buoreorpadudeckue
3oubl 3emnu", "/lpeiip xontuHentoB", "Pemmkrtel", "HawanmpHble cTammum SMOPHOHAIBEHOTO
pPa3BUTHS MMO3BOHOYHBIX KMUBOTHBIX'", "['OMOJIOrMYHbIE U aHAJIOTUYHBIE Oopranbl", "PynumenTsl",
"AtaBusmbl", "XpoMocOMHblE HAOOpbl uenoBeka M ImmmnaH3e", "laBHbIE HallpaBlIEHUS
sBosronuu”, "OO0IIMe 3aKOHOMEPHOCTH 3BOJIOIHH .

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJISDKA HCKOIMAeMBIX OCTaTKOB OpPTraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJICKIUU
HACEKOMBIX.

120.7.4. Tema 4. [IpoucxoxaeHue U pa3BUTHUE KU3HU Ha 3eMUIE.

Hayunple THUMOTE3bl NPOUCXOXKICHHS KU3HH Ha 3emie. AOWOreHe3 W MaHCHEPMHUS.
JloHay4Hble NpEeACTaBICHUS O 3apOKICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
caMo3apo>KJIeHUs KU3HU U ee ornpoBepkeHue onbitamu @. Penu, JI. Cnannanuanmy, JI. [lactepa.
[TpoucxosxxaeHne >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHu4eckon 3Bostonuy. [nanerapHas (reonorndeckas) 3BOJIIOIHSL.
XuMHUecKasi 3BOJIOLMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. O0pa3oBanue nosmmMepoB u3 MoHoMepoB. KoatiepaTHas runoresa
AW. Onapuna, runore3a neppuyHoro OynboHa JI. XonpgeiHa, reHeruueckas rumotesa [
Memnnepa. Pu6osumsl (T. Yek) u rumotesza "mupa PHK" V. I'nnGepra. ®opmupoBanue meMOpan
Y BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopuss 3emuin u MeTonabl ee u3ydeHHs. lckoraemble OpraHWYecKHe OCTaTKH.
['eoxpoHonoruss u ee MeroAsl. OTHOcUTENbHAsE MW aOCONIOTHAs  T'€OXPOHOJIOTHS.
['eoxpoHoOrMYecKas mkana: S0Hbl, Pbl, TIEPHUOIBI, STTOXH.

HavanpHble aTanel opraHndeckoi 3Bosronuu. [losiBjaeHME M JBOMIONMS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue cooduiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapUOTBHI.

[Ipoucxoxaenne 3ykapuoT (cuMOMOreHe3). DBOJIOLHUOHHOE MPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE ATaIbI HBOJIFOLIMU BBICHINX pacTeHUid. OcHOBHBIE apoMOop(]o3bl pacTeHuid. Borxos
pacreHnii Ha cymry. IlosiBieHHMe cHOpOBBIX pacTeHUN M 3aBoeBaHMEe MMHU cymu. CeMeHHbIE
pacrenus. [IporcxoxaeHne IBETKOBBIX PACTCHUM.

OCHOBHBIE ATallbl 3BOJIIOLMU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - MOSBIEHHE COBpEMEHHBIX TUIOB. [lepBbie XOopaoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHrne ampuOuii 1 penTUiIHii.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTue xu3HM Ha 3emuie 10 3paM U MEPHOJIaM: apXel, MPOTEPO30ii, Maaeo30M, ME30301,
KaifH0301. O01Ias XapakTepUCTUKA KIMMAaTa U reoJIoTHIecKuX mpoieccoB. [losBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YyCJOBHMsI M BIMSHHE Ha Ta30BBI COCTaB
aTMochepsl.

MaccoBbie BBIMHUpAHHUA - SKOJIOTMYCCKHUE KPHU3UCHI ITPOILIOTO. HpI/I'-H/IHI)I n CIEACTBUA



MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIN IKOJOTHYECKUH KpU3HC, ero ocobeHHocTH. [Ipobiema
coxXpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTemMa opraHumyeckoro Mupa. [IpuHIMOBI KiaccuuKanuyu OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKHE I'PYIIITbl OPIaHU3MOB.

JeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. Cnamnannanu, JI. Ilactep, U.U. MeunukoB, A.U. Onapun, /JI.
Xonaeitn, I'. Memnep, C. Muinep, I'. FOpu.

Tabmuubl u cxemsl: "Cxema onbiTa @. Penu", "Cxema ombita JI. Ilactepa mo usydeHuto
camo3apoxxeHus xu3Hu", "Cxema ombita C. Mwnepa, I'. FOpu", "Ortansl Heopranuueckon
sporornn”, "I'eoxpoHosorndeckass mkaia', "HadaapHbIE 3Talbl OPraHu4ecKoOd JBOIOIUN"

b 2 b
"Cxema 00pa3oBaHUs 3yKapuoT rmyTeM cumOuorenesa”, "Cucrema xuBoit npupoasl”, "CtpoeHue
Bupyca", "Apomopdossl pactenuir", "Punmodurtel", "OpHOkKIeTOUHBIE BOAOpOCIH",
"MHuoroxknerounsle Bogopociau", "Mxu", "Ilanoporauku", "I'onocemennsie pacrenus", "Opranbl
[BETKOBBIX pacteHuil", "Cxema pa3BuTus XHUBOTHOrO Mmupa', "Apomopdosbl >KUBOTHBIX",
"IIpocreitmme", "Kumeunononoctueie", "Ilnockue wepsu", "Unenucronorue", "PrviOb1",
"3emnoBoanbie", "IIpecmbikatommecs”, "Iltunpl", "Muekonurtaronue", "Pa3BuTHe XU3HM B
apxeiickoii spe", "Pa3zButne ®u3Hu B poTEepO30iickoi 3pe", "Pa3BuTHe KU3HU B Mane030MCKON
spe", "PazBuTue xKu3HM B Me3030iickoi spe", "PazBuTue Ku3HM B KaWHO30MCKOM 3pe',
"CoBpeMeHHasi CUCTEMa OPraHUYEeCKOro Mupa'.

O60py,Z[OBaHI/IeZ rep6ap1/n/1 paCTeHI/II;’I pa3IMYHbIX OTACIIOB, KOJUJICKIUHK HACCKOMBIX,
BJIQJKHBIC IIpCIiapaTbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUICKIHWHU HWIJIOKOKHX, CKCJICTHI
MMO3BOHOYHBIX JKHUBOTHBIX, YydCjla ITHUL H 3Bepeﬁ, KOJIJICKIOHUH OK&MGHCHOCTeﬁ, ITOJIC3HBIX
HCKOITACMbIX, MYJISI’)KH OPTraHNMYCCKUX OCTAaTKOB OPTraHHU3MOB.

Bupryanpnas naboparopnas pabora "MopenupoBaHue omneiToB Musuiepa-lHOpu 1o
M3Y4YEHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCIMHEHUI B IIEPBUYHOMN aTMocdepe.

JlaGopatopHass pabora "M3yuyeHMe M ONHMCAHUE MCKOMAEMBIX OCTaTKOB JIPEBHUX
OpraHu3MoB".

IIpakTrnyeckas padora "M3ydyeHue ocOOEHHOCTEN CTPOEHUS paCTeHUH pa3HbIX OTAENO0B".
[IpakTnueckas padora "M3yueHre ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX KUBOTHBIX .
120.7.5. Tema 5. IIpoucx0Ka€HNE YEIOBEKA - aHTPOIIOTEHES.

Pa3nens! u 3agaun aHTpOnoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE TPECTABICHUN O MPOUCXOXKIECHUU YEIOBEKAa. PelnMruo3Hble BO33PEHHUS.
CoBpeMEHHBIE HAYUYHbIE TEOPHH.

CxoactBo 4yeloBeKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE IMOJIOKEHHE  YeJIOBEKa.
CBuzeTeNbCTBA CXOJCTBA YEJIOBEKAa C JKHUBOTHBIMH: CPaBHHUTEIHLHO-MOP(]OIOTHUYECKHE,
IMOpHONIOTHYECKUE, (U3UOIOr0-OMOXUMHUYECKUEe, ToBeAeHYeckue. OTIUYus 4YelnoBeKa OT
KUBOTHBIX. [IpAMOX0K/IEHNE M KOMIUIEKC CBS3aHHBIX C HUM TPU3HAKOB. PazBUTHE TOJIOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

JiBmxymiue cuibl ((pakTopsl) aHTpoOIIOreHesa: Ouogorndyeckue, conranbHbie. COOTHOIIEHHE
OMOJIOTUYECKHUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOT'eHE3E.



OcHOBHBIE CTa UM aHTpONOreHe3a. PaHHue 4enoBekooOpas3Hble 00€3bsHbI (IIPOKOHCYIbI) U
paHHHE MOHTUABI - OOLIME MPEAKU YeIOBEKOOOpa3HbIX 00€3bSH U JOJeH. ABCTPATONMUTEKH -
JIBYHOTHE MPEIKU JIIoAci. YeloBeKk yMellbli, IEepBble M3TOTOBICHHS Opynuil Tpyna. Yenosek
MPSMOXOJISAIIUN ¥ TIEPBBIM BBIXOJ JIOJAEH 3a mpeneiabl Adpuku. YemoBek renaenbOeprckuid -
001K MPeOK HEeaHAEPTaTIbLCKOr0 YEJIOBEKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH1epTalbCKUl
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka v majaeoreHoMuKa.

DOBOJIIOLUS COBPEMEHHOI'O 4YeJOBeKa. EcTeCTBEHHbIM OTOOp B MOMYJALHUAX 4YellOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
"3¢pexT ocHOBaTENA" B MOMYJIAMMAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacwl. Ilonstue o pace. bonblime pacel: eBpomneoujHas (e€Bpaszuiickas),
aBCTpaJIO-HErpoUIHas (SKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCcKast). Bpems u
IyTH pacCelIeHUs 4YeJIoBeKa Mo IuiaHere. EauHCTBO  yenmoBedyeckux pac.  Haywnas
HECOCTOATENBLHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKarolen
cpenpl. Bamsinue reorpadudeckoil cpeabl U apeida reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
4eJI0BEKA.

MexaucuurianHapable  METOJbl B (U3UYECKON  (OMOJIOTMYECKOM) aHTPOIMOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUSg M MaJCOaHTPOIOJIOTUSl  YEJIOBEYECKUX  MONYJSALHM.
buocouuanbHple  HccneAOBaHHMA ~— OPUPOJBI  denoBeKa.  VccinepoBaHuMe — KO3BOJIIOLUU
OHOJOTUYECKOT0 U COLMAIBHOTO B YETIOBEKE.

JleMoHcTpanuu:

[Toptpetsr: Y. HapBun, JI. Jluku, A.4. Porunckuii, M.M. ['epacumos.

Tabmuupr u  cxembl: "Meroasl anTponosioruu”, "['oloBHOW MO3r uyenoBeka',
"YenoBekooOpa3Hbele 00e3bsiHbI", "Ckener deinoBeka M ckeieT Immmnanie", "PyauMeHTsl H
ataBu3Mbl", "JIBWKymme CuIbl aHTpororenesza', "DBOJIOIMOHHOE JPEBO  4YeloBeKa',

"Actpanonutek", "HemoBek ymensiit", "Uenosex nmpsmoxonsumit”, "JleHrucoBckuil yenosek',
"Heannepranbisl", "Kpomanbonns!", "Ilpenku yenoseka", "Irambl 2BoOIUHN YenoBeka', "Pace
yeaoBeka"

OO6opynoBaHue: MYJISHKH OKaMEHEIOCTEH, MPEeIMETOB MAaTePHATLHON KYJIBTYPHI MPEIKOB
YyenoBeKa, penpoaykuuu (pororpadum) KapTUH ¢ MUDOTOTHUESCKUMU U OMOTIEHCKUMU CIOKETaMU
MIPOUCXOXKICHUS YeIOBeKa, (Gororpaduu HAXOJOK HCKOIMAEMBIX OCTAaTKOB YEIIOBEKAa, CKEJEeT
YeNoBeKa, MOJIe]h Yeperna 4YejoBeKa W Yepemna IIMMIIaH3€, MOJENb KUCTH 4YeloBeKa M KUCTU
HIMMITaH3€, MOJIEIIH TOPCA MIPEKOB YeJIOBEKa.

JIaGoparophas pabota "M3yueHne 0oCOOEHHOCTEN CTPOCHHSI CKeJleTa YeIOBeKa, CBA3aHHBIX
C IPSIMOXOXKACHUEM "

IIpakTuyeckas padora "M3ydyeHue SKOIOTHYECKHUX alanTaluii yenoBeka'.

120.7.6. Tema 6. DOxomoruss - Hayka O B3aUMOOTHOUIEHUSX OpPraHU3MOB H
HaJ0pPraHU3MEHHBIX CUCTEM C OKPYXKaroIlel cpeoil.

3apoxaeHue U pa3BuTHe YKojoruu B Tpyaax A. ['ymb6onsara, K.®. Pynse, H.A. Cesepriiona,
3. T'ekkens, A. Tencnu, B.H. Cykauesa. Pa3nensl u 3anaun 3xonoruu. CBsi3b 9KOJIOTMH C APYTUMU
HayKaMH.

Mertoasl 3kojoruu. IloneBkie Ha6J’IIOI[eHI/I$I. 3KCHCpHMCHTBI B OKOJIOTHMHU: NPUPOAHBIC U



nabopatopHble. MoaenupoBaHue B 3KOJIOIMA. MOHUTOPUHT OKpYXaroIIel Cpebl: JIOKAIbHBIMH,
PETHOHAIILHBIN U TJI00ATLHBIN.

3HaueHUe HKOJIOTMYECKUX 3HAHUM /JI YeloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ MNpupoAoid. DopMHUpoOBaHUE 3KOJOTUYECKOW KYIbTYpbl U
HKOJIOTMUYECKOM IPaMOTHOCTH HACEJICHUS.

JleMoHcTpanuu:

[optpetsr: A. I'ymbonsar, K.®. Pynse, H.A. CeBepros, 3. I'ekkens, A. Tencnu, B.H.
Cykaues.

Tabmuubl u cxemsl: "Paznenst sxonoruun”, "Meroasl skonoruun”, "Cxema MOHUTOPHHTA
OKpYy>Karoleu cpenbl'”.

JlaboparopHast pabota "M3ydeHne METOJ0B IKOJOTUICCKIX UCCIICIOBAHMIA".
120.7.7. Tema 7. Opranusmsl u cpefia OOUTaHHUS.

Okonorndeckue  (GakTOppl W 3aKOHOMEpPHOCTH WX jeictBusa.  Kiaccuduxamnms
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHUECKHE, aHTpororeHuole.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoIornyeckux ¢paxtopos. [Ipasuno muanmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue QaxkTopbl. CBeT Kak 3Kkojorudeckuii pakrop. JleficTBre pa3sHBIX yU4acCTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTCHUM M JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CurHaibHas pojb cBeTa. @oTonepuousm.

Temmneparypa kak sKkosiorndeckuit Qaxtop. JleficTBue TeMieparypbl Ha OpIraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuid ¢akrop. IlpucrnocobieHuss pacTeHuii K MOAIEPKAHUIO
BogHOro Oanmanca. Kimaccudukanust pacteHuid 1Mo OTHOIIEHUI0O K Boje. [IpucnocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3IYLIHas, MOYBEHHAas, TIyOMHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHennne u BHyTpeHHUE pUTMbl. CYyTOUHBIE U TOJIMYHBIE PUTMBI.
[Ipucnoco0IeHHOCTh OPTraHNU3MOB K CE30HHBIM U3MEHEHUSM YCJIOBHM KU3HU.

XKuznennsie ¢opmbl opranu3moB. Ilonarue o xuzHeHHOH (opme. JKusHeHHBIE (POPMBI
pacTeHMii: NepeBbs, KYCTAPHHUKH, KYCTAPHUYKH, MHOTOJICTHHWE TpAaBbl, OJHOJICTHHE TpPAaBHI.
Kuznenusle (GOpPMbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  dakTopel. Buasl OMOTHYECKMX  B3aMMOACHCTBHIA:  KOHKYPEHIIUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapa3uTusm, Koomeparus, MyTyain3M, KOMMEHCATH3M
(KBapTUpAHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMoOIEHCTBUS  (TONMHUYECKUE,
dbopuueckue, (adpudeckue). 3HauyeHUE OWOTHUYECKUX B3aMMOJICUCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpUHIINTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JeMoHcTpanmu:



Tabmuuer u cxemsbl: "Jkonoruyeckue Qaxtopsl”’, "CBeToBoil crmektp", "DKonornyeckue
TPYMNIbI )KUBOTHBIX MO OTHOHIEHHUIO K cBeTy", "TenmokpoBHble KUBOTHBIE", "X 0JI0 THOKPOBHBIE
KUBOTHBIE", "DU3MONOTHYECKUE ananTanuud >KUBOTHBIX', "Cpembl oOWTaHUS OpPraHW3MOB',
"buonornueckue purmsl", "Kusznennsie dhopmbl pactenuit”, "KusneHHnsie GOpMbI KUBOTHBIX ",
"DKxocucTemMa MIMPOKOJUCTBEHHOro Jeca", "Okocucrema xBoiHoro Jeca", "llenn nurtanus",
"Xumunuectso", "Ilapazutuzm", "Konkypenmusa", "Cumomos", "Kommencanusm".

Ob6opynoBanue: repOapuu pacTeHUl W JKUBOTHBIX, HPUCHOCOOIEHHBIX K BIHMSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuu 1 KOJJIEKIUHU TEJI0I0NBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTCHHUIA,
qyyderga NTUI] M 3Beped, repOapuu pacTeHHid, OTHOCSIIUXCA K THUrpopuTam, Kcepoputam,
Me30¢uTaM, KOMHATHBIE PaCTEHUS TAHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapuM M KOJUIGKLIMH pPACTEHHH M JKMBOTHBIX, OOJaJaroluX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM >KU3HMU, TrepOapuul U KOJUICKIUU
pacTeHU M JKMBOTHBIX PA3IUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMU >KUBOTHBIX, YIaCTBYIOIINX B
Pa3IMYHBIX OMOTUYECKUX B3aMMOJICHCTBHSIX.

JlaboparopHast paboTta "BbIsIBIICHHE TPUCIIOCOOICHHI OPraHU3MOB K BIIMSHHIO CBETa".

JlaGopatopHass pabora "BblsgBieHue NPUCIOCOOJIEHUI OpraHU3MOB K  BIIMSHHIO
TeMIeparypsl'.

JlaboparopHass pa®oTa "AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHH H3 pa3HbIX MeECT
oburtauug".

120.7.8. Tema 8. Dkoa0rust BUAOB U MOIYJIALMI.

DKOJIOTHYECKHE XapaKTepUCTHKU momynauud. [lomynauus kak Ouonoruueckas cucrema.
Pone HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOIOTHMH BHJIOB B
(GbOopMHUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI omysAnuii. OCHOBHBIE TOKA3aTENH MOMYISAIUH:
YHUCJIIEHHOCTD, IIJIOTHOCTb, BO3pacTHas M II0JOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Okosornyeckas CTpykTypa nomynsuud. OIleHKa YUCIEHHOCTH mnomyisiuu. JuHamuka
HOMYJSILIMY U €€ perysauus. buornueckuil noreHuan nonyasuuu. MoieaupoBaHue JUHAMUKU
nonynsiuu. KpuBble pocTa ducieHHOCcTH momynsiuud. KpuBble BbDKHMBaHUS. Perynsnus
YUCIIEHHOCTH MOMYJSLMHA: POJb (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJornyeckue cTpaTeruu BUIoB (1- u K-ctpaterun).

[TonsitTue 006 »skosjoruueckoil Hume Buaa. MecrooOutanue. MHoromepHas Mojeb
skosornyeckor HuimM J[.M. XatumHcona. Pazmepsl skosiornyeckoil HumM. IloreHumnansHas u
peanu30BaHHAS HUIIY.

Bun kak cucrema mnonynsiui. Apeanbl BUAOB. BUIbl M MX KU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKUE DKBUBAJICHTEI.

3aKOHOMEPHOCTH IOBEACHMS W MWIpallUid JKUBOTHBIX. buonornueckne WHBa3uu
Yy)KEpPOJHBIX BUOB.

JleMoHcTpanmu:

[optper: .. XatunHCOH.



Tabnuupr u cxembl: "DKOJOTHUECKUE XapaKTepUCTUKU nomynsauuu', "IIpocTpancTBeHHAs
cTpyktypa mnonymsinuu', "BospactHeie nupamuabsl nonyianuu”, "CKoOpocTh 3aceneHus
MOBEPXHOCTU 3€MJIM pa3IMuHbIMU opranuzMamu’, "Monens skonorudeckoit nHumm J[.H.
XarunHcoHa".

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU JKUBOTHBIX.
JlaGopaTtopHas padota "I[IprcnocoOneHus CeMsH PaCTEeHHI K pacCelIeHHI0".
120.7.9. Tema 9. Dxosorust cooO1IECTB. DKOJOTUYECKUE CUCTEMBI.

CooOmiecTBa opraHu3MoB. brorieHo3 u ero cTpykrypa. CBsS3u MEXKAy OpraHM3MamMH B
OuoILIEHO3E.

DxocucTtema kKak oTkpbiTas cuctema (A.Jl. Tencnan). @yHKIIMOHAIBHBIC OJIOKH OpPraHU3MOB
B DKOCHUCTEME: MPOMYICHTHI, KOHCYMEHTBI, PeIyleHThl. Tpodudeckue ypoHH. Tpoduueckue
nenu M cetu. Ab6uornyeckue O1moku sKocucteM. [louBbl M mibl B 3KocucTeMax. KpyroBopot
BEII[ECTB U MTOTOK YHEPTUHU B IKOCHUCTEME.

OcHOBHbIE NTOKa3aTeNu 3KocucTeMbl. buomacca u npoaykius. DK0JIOrH4eckue MUpaMu/Ibl
yucesl, OnomMacchl U SHEPTUU.

HamnpasieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKIlecCHH. [IepBUYHbBIC 1 BTOPUYHBIE
CYKIIECCMM W MX HpUYUHBL. AHTpOIOIeHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
cooOmiectBo. buopasHooOpa3ue M TOJHOTa KPYroBOPOTa BEIIECTB - OCHOBAa YCTOHYHMBOCTH
COOOIIIECTB.

HpI/IpOI[HBIe 3KOCHUCTCMBI.

AHTpOIIOT€HHBIE  3KOCHUCTeMBl.  Arposkocuctema. ArpoueHo3. Paszmuuus wexnay
AQHTPOIIOT€HHBIMU U MIPUPOAHBIMHU IKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢iuopa u dayHa.
CunaHTponu3anusi ropojckoil ¢ayHel. buomormdyeckoe u  XO34HCTBEHHOE 3HAu€HHE
arpod’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMCpHOCTI/I (l)OpMI/IpOBaHI/IH OCHOBHBIX B3aUMOACHCTBUI OpraHu3MoOB B 3KOCUCTEMaAX.
HepeHoc OHEPTYH W BEHICCTB MCXKIAY CMCKHBIMU 3KOCHUCTECMaMHU. YV CTOMYNBOCTH OpraHmu3mMoB,
HOHyJ'ISII_II/Iﬁ 1 OKOCHUCTEM B YCJIOBUAX €CTCCTBCHHLIX U AHTPOIIOT'CHHBIX BO3/ICHCTBHI.

MeTo10510T MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOI'€HHBIX SKOCUCTEM.
JleMoHCTpanuu:
[Toprper: A./l. Tencnn.

Tabmuuer u cxemsl: "CTpykTypa OuoreHosa", "DkocucTeMa MUPOKOJIMCTBEHHOTO Jeca",
"Okocucrema XBOWHOro jeca", "@OYHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B 3KOCHUCTEME',
"KpyroBopor BemiectB B 9kocucrteme", "llenu mnwuraHus (mactOuIinHas, JAeTpuTHas)",
"DOxoyoruveckas nupamuga yucen', "DKonorudeckas nupamuga ouomaccel”, "DKoJornyecKas
nupamua sueprun”, "O6pazoBanue 6onota", "[lepBuunas cykueccus”, "Boccranosnenue neca
nocie noxapa', "Oxocucrema ozepa", "Arpouenos", "KpyroBopoT BeuecTB U NOTOK SHEPTUU B
arporenose", "Ilpumepsl ypooskocuctem".



O6opynoBanue: repOapuyl pacTEHUI, KOJUIEKIIMM HACEKOMBIX, 4ydella NTHUI[ U 3Bepew,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBApUYyM KaK MOJIEIb SKOCHCTEMBI.

[IpakTuyeckas padora "V3ydenue u onvucanue ypooIKOCUCTEMBI".

JlaGopatopHast pabora "M3ydeHue pasHOOOpa3usi MENKHX MOYBCHHBIX WICHHCTOHOTHX B
pa3HbIX SKOCHCTEMAX .

OKckypcust "DKCKypcUss B THUIIMYHBIM OuoreoreHo3 (B ayOpaBy, OEpe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MITM TOWMEHHBIH JTyT, 03epo, 6010T0)".

DKckypcus "DKCKypCHs B arpo3KocHCTeMY (Ha T0JIe WU B TEIUTMYHOE X035HCTBO)".
120.7.10. Tema 10. Buocdepa - rmodanpHas IKOCHCTEMA.

buocdepa - oOmieruianerapHas 000j04YKa 3eMIIM, TJE CYIIECTBYET HIIM CYIIECTBOBAja
*u3Hb. Pa3zBuTHe npeacraBnenuii o buocdepe B Tpynax . 3rocca. Yuenue B.W. BepHaackoro o
ouocepe. O6mactu 6uochepsl u ee cocras. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHus Omocheprr. OcodeHHOCTH OMOC(hepsl Kak TI00aTBHON
sKocucTeMbl. Jl[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB
OMOTeOXMMHUYECKUE IUKIIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTD siBNIeHHI B 6uocdepe.

3onanbHOCTh OMochepsl. [lonsTue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHApPA, XBOMHbBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, TyCTHIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa u GYHKIHS KHUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIMAIa U OnochepHbIX
(hyHKIMIA.

JeMoHcTpanuu:
IToptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmuubt u cxemsl: "T'eocdhepsr 3emnu", "Kpyrosopor azora B mpupozne”, "Kpyrosopor
yraepoaa B npupoze”, "Kpyrosopor kucnopona B npupozne”, "Kpyrosopor Boxsl B npupoze”,
"OcHoBubie Ouombl cymu', "Kmumatudeckue nosica 3emnu", "Tynapa", "Taira", "Cmenranasbiii
nec", "upoxonucteennslii nec”, "Crens", "Caanna", "l[lycreinsa”, "Tponuueckuii nec".

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.
120.7.11. Tema 11. Yenosek u okpysxaroas cpena.

DKOJIOTHYECKUE KpPU3UCHI M WX TMPUYUHBL. Bo3nelicTBue denmoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOIHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KITMMaTa.

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN MHp. OXpaHa paCTUTEIBHOTO
U KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI oOXpaHbl Hpuponbl. Kpacuble kuHuru. Ocobo
oxpansiemsle ipupoHblie Tepputopun (OOIIT). borannueckue cagpl U 300J0TUYECKUE MTAPKH.

OcHOBHEBIE IMPUHIIHUIIBI YCTOP'I‘IHBOFO PasBUTHA YCITIOBEYECTBA U IMPUPOIBI. PaIII/IOHaJ'H)HOG
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emnn. OOmume
3aKOHOMEPHOCTH TJI00aJBHBIX IKOJIOTHIECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
" CT0 BCPOATHLBIC TOCIICACTBUA.



Pa3Butre MeTOA0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLIECCOB.
JleMoHcTpanuu:

Tabnuue! u cxemsl: "3arpszuenue armochepst”, "3arpsznenue ruapochepst”, "3arps3nenue
nouBsl", "[lapHukoBeiii 3¢ dext", "Ocobo oxpaHsemble NpUpOAHBIE Tepputopuu", "Momxenu
ynpasisieMoro Mmupa'.

Ob6opynoBanue: ¢ororpaguu OXpaHAEMBbIX PpAcTeHUH M JKUBOTHBIX KpacHoll kHuru
Poccniickoit denepanuu, KpacHo# KHUTH pernoHa.

120.8. MNMnaHupyemMble pe3ynbTaTbl OCBOEHUSA NMporpamMmbl MO GMONOrMnm Ha
YypOBHe cpeaHero obwero oopasoBaHus.

120.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00yUJaIOITIMUCS
pOTrpaMM CPeHEro o0IIero 00pa3oBaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIC.

B cTpykType JUYHOCTHBIX PE3YyJIbTATOB OCBOEHMS NMPOrpaMMbl IO OMOJIOTUU BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)KIaHCKON
UJEHTUYHOCTH - TOTOBHOCTM K CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00yUaloIInXCcsi PYKOBOICTBOBATHCS B CBOCH
JESITEIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMU, NMPUCYLUIUMH CHUCTEME OMOJIOTHYECKOIr0
o0pa3oBaHus, HaJTMYKE MPABOCO3HAHMS SKOJIOTHUYECKON KYIbTYphl, CHOCOOHOCTH CTaBUTh LENIH U
CTPOUTH KU3HEHHBIC IIJIAHBI.

120.8.2. JInuHOCTHBIE PE3yNbTaThl OCBOCHHS MPOrpaMMbl MO OWOJIOTMH JOCTHTAlOTCS B
€IMHCTBE YYEOHOW M BOCHMUTATEIBHOM ACATEIHPHOCTH B COOTBETCTBHHM C TPaJAUIIMOHHBIMU
POCCHUICKUMH COIMOKYJIBTYPHBIMUA, UCTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMH,
MPUHATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMH TOBEACHHS M CIIOCOOCTBYIOT IMpoIleccam
CaMONO3HAHHUs, CAMOBOCIUTAHUS U CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JTUYHOCTH,
MaTpUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TPy/Aa U CTapIleMy TTOKOJICHHIO,
B3aMIMHOTO YB@)KEHHUs, OEpPEKHOr0 OTHOMICHHS K KYJIbTYpHOMY HACIEOUI0 U TPATUIUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

120.8.3. JInyHOCTHBIE pe3ysibTaThl OCBOEHUsS yueOHoro mpeamera "buonorus" NOMKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4arolIMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEHN NO3ULMEN JINYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALN, TO3UTUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCUIHCKOTrO  OOILIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALNN OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) Tpa)XAaHCKOI'O BOCIIUTAHUA:

chOPMHUPOBAHHOCTh  TPAXKIAAHCKOM TMO3MIMK  OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUEC CBOUX KOHCTUTYUOHMOHHBIX IIpaB H 065[33HHOCTGI>'I, YBAXCHHUEC 3aKOHa MU
IMpaBoOIIOPAAKA,

TOTOBHOCTHh K COBMECTHOI TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPU CO3JIaHUU y‘-Ie6HI)IX ITPOCKTOB,
peIICHUN y‘-Ie6HBIX 1 IO3HAaBAaTCJIbHBIX 3a/1a4, BBIIIOJTHCHUHN OMOJIOTUYECKUX OKCIICPUMCHTOB;,



CIIOCOOHOCTh ~ OMpPENEeNsITh COOCTBEHHYIO TO3HWIIMIO [0 OTHONICHUIO K SIBJICHHIM
COBPEMEHHOM KH3HH U OOBSICHATH €€;

YMCHHC YYUTHIBATH B CBOUX I[GﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O B33,HMOI[€I>10TBPISI
n}oneﬁ C pa3HbIMHU Y6C)KIIGHI/I${MI/I, KYJIbTYPHBIMU HEHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

TOTOBHOCTb K COTPYJHHYECTBY B MIPOIECCE COBMECTHOTO BBINOJHEHHS Yy4YeOHBIX,
[IO3HABATEIIBHBIX U UCCIEIOBATEIbCKUX 3aJay, YBaXUTEIbHOIO OTHOLICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH 1eATEIbHOCTH;
2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTb POCCUICKON Ipa)1aHCKOW MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmHON, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuy;

HEHHOCTHOC OTHOICHUC K MMPUPOAHOMY HACICAWIO U ITAMATHUKAM HNPUPOAbI, JOCTUXKCHUAM
Poccuu B HAayKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CII0OCOOHOCTD OLICHUBATh BKJIa/ pOCCHfICKPIX YUYCHBIX B CTAHOBJICHUC U PA3BUTHC 6I/IOJIOFI/II/I,
NOHMMAHUsI 3HAYCHUs OWOJOTMM B MO3HAHUHM 3aKOHOB MPUPOJbI, B JKU3HH YEIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeitHas yoeX1IeHHOCTb, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPAaBCTBEHHOTO BOCTIMTAHUS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HApO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHbBIE PELICHMSI, OPUEHTUPYICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 9CTCTUYCCKOI'O BOCIIMTAHHUA:

OCTETUYCCKOC OTHOIICHUEC K MHPY, BKIIOYasd 3CTCTUKY 6BITa, HAayYHOIr0O U TEXHHYCCKOI'O
TBOpPYECTBA, CIIOpTa, TpyAa, O6IJ_ICCTBCHHBIX OTHOIJ.IGHPIIZ;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM MpHUPOABI N €€ ICHHOCTH,

TOTOBHOCTH K CAMOBBIPAKCHUIO B Pa3HbBIX BHAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadeCcTBa TBOp‘IGCKOfI JIMYHOCTH,

5) ¢hu3HUECKOTO BOCTIUTAHUS:

MMOHUMAaHUE W peau3alysl 3JI0pPOBOTO M O€30MacHOTO 00pasa *KU3HM (30POBOE MHUTAHUE,



COOJIIO/ICHHE TUTHEHUYECKUX MPABMII M HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHHUE IIEHHOCTH TIPaBWJ HHJIUBUAYAIHBHOTO M KOJUIGKTUBHOTO 0€301MacHOro
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TMOCIEACTBUI U HENPUATHS BPEIHBIX NPUBBIUEK (YHOTpeOJeHUs aJIKOroJs,
HapKOTHUKOB, KYPEHHUs);

6) TPyZIOBOTO BOCIIUTAHUS:
TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0T00HE;

TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTH TEXHOJIOTHYSCKOU U COHH&HBHOﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATD, IJIAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJHATD TaAKYI0 ACATCIIBHOCTD,

MHTEpEC K pas3iuuHbiM cepam HpodeccCHOHATBHON IeITEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh MU CIIOCOOHOCTh K OOpa30BaHHMIO W CaMOOOpa30BaHHUIO HA MPOTSHKCHUHM BCEH
JKU3HU;

7) 3KOJIOTHYCCKOI'O BOCIIUTAHUA:

9KOJIOTMUYECKHU LieJIeco00pa3HOe OTHOLIEHUE K MPUPOJIe KaK UCTOYHMKY KU3HU Ha 3emile,
OCHOBE €€ CYIIIECTBOBaHNS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYNbTYpbl: MPUOOpPETEHUE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IOCIEACTBUN ISl OKPYXKAIOLIEH CPENbL;

OCO3HaHME ITI00AIIBHOTO XapaKTepa dKOJIOIHYECKUX MPOOIeM U IyTel UX PELICHNUs;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble MpU W3yuYeHUH OWOJIOTHH 3HAHWUSA U YMEHUs
NpU pEIICeHUH TMPOOJieM, CBSI3aHHBIX C pAIlMOHAIBHBIM IPUPOIOIOIH30BaHUEM (COOIIOICHHE
IpaBUJ MOBEACHHUS B NPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepDl);

AKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCAIIMX Bpel OKpYXKAOLIEH IPUPOSHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JENCTBUN U NPENOTBPALLATD UX;

HaJIN4YHUEC PA3BUTOIO0 OSKOJOTHMYCCKOr0 MBIIIJICHUAA, JKOJIOTHYECKON KYJbTYPEI, OIIbITAa
ACATCIIBHOCTH 3KOJOTHYeCKOM HAIllpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&TCJ’IBHOﬁ, KOMMyHI/IKaTI/IBHOI\/’I n COHI/I&HBHOﬁ IMPAKTUKE, TOTOBHOCTHU K YYaCTHIO B
HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTHU 3KOJIOT NYECKOMH HAIPaBJICHHOCTH;

8) 1IeHHOCTH HAyYHOTO TTO3HAHUS:

chOPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKd W OOIIECTBEHHOM TIPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPILICEHCTBOBAHUE A3BIKOBOM M YATATEIBCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOJCHCTBUSA
MEXY JI0JbMHU U ITI03HAHWS MUDA;



MOHUMaHHUE CHEU(PHUKN OUOJIOTUM KaK HAyKH, OCO3HAaHUS €€ pOJu B (OPMHPOBAHUHU
PaLMOHAIFHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHNH [EIOCTHOTO MPEICTABICHUS 00 OKpYyKaromeM
MHUpe KaK O €IUHCTBE NPUPOABI, 4YeIOBEeKa U oOmecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHNH MPOOIeM COXPaHEHHSI IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH Ui COBPEMEHHOW IUBWIM3ALMH: 0OECIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHS MEIUILUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTEeH BBIXOJA U3 III00AIBHBIX
9KOJIOTHYECKUX MPOo0JieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBILICHUS OOLIEH
KYJbTYpBl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTM KaK COCTaBHOM 4YacTh (PYHKIMOHAIBHOM
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoJIoruH;

IMIOHUMAaHHEC CYHNIHOCTH MCETOAOB IIO3HAHHA, HCIIOJIB3YCMbIX B C€CTCCTBCHHBIX HAyKax,
CIIOCOOHOCTH HCITOJIb30BaTh noJIyda€MbIC 3HAaHHUA [JId aHajllu3a H OOBSACHEHHS SIBJICHUI
OKpY’Karmero Mupa M IIPOUCXOAAIIHUX B HEM I/I3M€H€HHﬁ, YMCHHUE AOCJIaTh 000CHOBaHHBIC
3aKJIFOYCHUA Ha OCHOBC HAYYHBIX (1)8.KTOB U HUMCHOHIUXCA MOAHHBIX C HCJIbIO ITOJYYCHHA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS A pCHICHUS
Hp06JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHHUEC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, T'OTOBHOCTb OCYHICCTBJIAATH HPOCKTHYIO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJILHO U B I'PYIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BAaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHHA 1O OHOJOTMH B COOTBETCTBUH C IKU3HCHHBIMH
NOTPeOHOCTAMM.

120.8.4. B mpouecce NOCTUKEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS O0ydaroIIUMUCS
OporpaMMbl  cpeiHero  oOmiero  oOpa3oBaHus y  OOy4aroIIMXCs — COBEPLICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANOoJaralomuil cOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIErO CIIOCOOHOCTh MOHMUMATh CBOE dMOIIMOHATIBLHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

CaMOPCryJIMpOBaHNd, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC ITPUHUMATL OTBETCTBECHHOCTDb
3a CBOC€ ITIOBCACHMHC, CIIOCOOHOCTE AAIITUPOBATHECA K SOMOIIMOHAJIBHBIM U3MCHCHUAM U IPOSABIIATH
I‘I/I6KOCTB, OBITh OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHMIO LIeJIH U YCIEeXy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEN;

OMIIATHUH, BKJ'IIO‘—IaIOH.[efI CIIOCOOHOCTH MOHUMATH OMOIHOHAJIIBHOC COCTOSAHHUE IOPYIrux,
YYUTBIBATH €r0 NpPU OCYIIECTBICHUHM KOMMYHHKAIMH, CIOCOOHOCTh K COYYBCTBHIO H
COMEPESIKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMNX CHOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTHMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTb KOHMINKTHL.

120.8.5. MertanpeaMeTHble pe3ynbTaThl OCBOEHHS YydeOHOro mpenmera "buonorus"
BKITIOYAIOT: 3HAYMMBIE JIJIs1 (HOPMHUPOBAHKS MUPOBO33PEHUS 00YUAIOIUXCSI MEKTUCITUTUIMHAPHBIE



(MexmpenMeTHbIE) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu(uKy METo[0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTeMa, HAay4HbId (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefoBaHue, HAOIIOEeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble JeiCcTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eCIEUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIOCOOHOCTh o0y4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble y4deOHble ACHWCTBUS B IO3HABATEIbHOH M
COLIMAJIbHON IIPAKTHKE.

120.8.6. B pe3ynbprare n3yueHus OMOJIOTHM HA YPOBHE CPEIHEro o0IIero oOpa3oBaHUs y
oOyuaromierocsi 0yayt copMupoBaHbl MMO3HABATEIbHBIE yYHUBEpCAIbHbIE y4deOHBIC NEHCTBHA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble YueOHble JEWUCTBUS, pEryISTHUBHbIE YHHBEpCaJIbHbIC
y4eOHbIe ICUCTBUS, COBMECTHAS JEATEIbHOCTD.

120.8.7. MeranpeagmMeTHble pPE3yJdbTaThl OCBOCHHS IPOTPAMMBI CPEIHEro  OOIIero
00pa30BaHUs I0JIKHBI OTPaXaTh:

120.8.7.1. OBnaneHue yHUBEpPCAIbHBIMU Y4EOHBIMU MO3HABATEIBHBIMU JCHCTBHUSIMHU:
1) 6a3zoBbIe JIOTHYECKUE JEHCTBUS:

CaMOCTOATCIIbHO (I)OpMYHI/IpOBaTB U aKTyaJIu3upoOBaATb HpO6J’I€My, paccMaTpuBaTb €€
BCCCTOPOHHE;

MCIOJIb30BaTh MIPU OCBOCHUH 3HAHUI MPHEMBI JIOTHYECKOTO MBILUICHUS (aHallM3a, CHHTE3A,
CpaBHCHHS, KIACCU(PUKAIUU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJOTHYECKUX MOHATHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATHUSIMU);

OMpCACIATL LCIIN ACATCIBHOCTU, 3aJiaBas MapaMCTPbl W KPUTCPHU HX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIISAMU;

UCIOJIb30BaTh OMOJIOTUYECKHE TMOHATUSA ISl OOBSICHEHUS ()AaKTOB W SBJICHUIN KUBOMU
IIPUPOJIBI;

CTPOUTD JIOTUYECKUE PACCYNKACHUS (MHAYKTUBHBIC, IETYKTUBHBIE, 110 AHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOYCHUS;

MPUMEHATh CXEMHO-MOJEINIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH peIIeHUs TPOOJIEMBI C YYETOM aHaJIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBETCTBUC PE3YJIbTATOB LCIIAM,
OLICHUBAThb PUCKU HOCJ'IC,Z[CTBI/If/’I ACATCIIBHOCTH,

KOOPJIUHUPOBAaTh W BBHINOJHATH pPabOTy B YCIOBUSAX pPEAJbHOr0, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIIJICHUEC ITPU PCIHICHUHN )KU3HCHHBIX npo6neM;



2) 6a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEIBCKON M MPOEKTHOU IEeSATENIbHOCTH, HABBIKAMU
paspenieHust nmpoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

WCIIONBb30BaTh Pa3jIUYHbIC BUJIBI JCATEIBHOCTH I10 TMOJYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3aHUH YUCOHBIX M COIIMAIBHBIX TPOSKTOB;

(dbopMUpOBaTh HAYYHBIN THI MBIIUICHUS, BIa/IeTh HAYYHOU TEPMHUHOJOTHEHN, KIIOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTb H (bOpMy.]'II/IpOBaTB COOCTBEHHBIE 3aJa4u B O6paSOBaTeHBHOﬁ JACATCIIbHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH MPUUMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BBIIBUIaTh
TUTIOTE3Y €€ PEIICHHs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTeNIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMOJYYCHHBIC B XOI€ PCHICHUA 3aa4r PE3YyJIbTAaThl, KPUTUICCKU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBHAX;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpPIO6p€T€HHLIfI OIIBIT,

OCYIIECTBIIAThH IICJICHANPABIICHHBIA TOUCK IEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
poeCCHOHANIBHYIO CPENY;

YMCThb MEPCHOCUTDH 3HaHUA B IO3HABATCJIIbHYTO u MPaKTUYCCKYHO obactu
KHN3HCOCATCIIbHOCTH,

YMETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX y‘le6HBIX npeaAMCETOB;

BbBIJIBUT'aTb HOBBIC HWACHU, MNOpC€ajiaraTb OPUTHHAJIBHBIC MOAXOJAbl M PCIICHHA, CTAaBHUTH
HpO6HCMBI " 3a7la4y, JOIMMYyCKAINE AJIbTCPHATUBHBIC PCIICHU A,

3) pabora ¢ uabopmarueii:

OPHEHTUPOBAThCS B Pa3IMYHBIX HCTOYHMKAX HHPOpManuu (TekcTe yyeOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl M TPUMEHATH pa3lIUYHbIE METOJbI TpPHU TOUCKE W O0TOOope
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

HpI/IO6pCTaTB OIIBIT HCIIOJBb30BaHMUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIB30BaHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTHUMAJIbHYIO (OpMYy TpeACTaBiICHUs OHOJIOTHMYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIIONIb30BaTh HAY4YHBIA S3bIK B KadecTBE CpeICcTBa MpuU paboTe ¢ OMOIOrHYecKOi
uH(pOpMaIel: MPUMEHITh XUMHUYECKUE, (U3MYSCKUE W MaTeMaTHYCeCKHE 3HAKW W CHMBOJIHI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-



CUMBOJIMYCCKUC CPCACTBA HATJIAJHOCTH,

BJIQJICTh HAaBBIKAMHM pACIO3HABAaHUSA W 3aIlIUTHl  MHGOpMAIUU, WHPOPMAIMOHHON
0€30aCHOCTH JIUYHOCTH.

120.8.7.2. OBnaneHue yHuBepCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU
1) oGmenue:

OCYILIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBaTh B JIMAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHS OTHOCUTEJIbHO BBIMIOJHEHHS] MpellaraeMoi 3aJaud, Y4YUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WINA JUCKYCCUN);

pacrno3HaBaTh HeBepOalIbHbIE CPECTBA OOLICHHS, TOHUMATh 3HAYE€HUE COLIUAIbHBIX 3HAKOB,
MPEIOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUd, YMETh CMATYaTh KOH(JIMKTHI U BECTH
MIEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMH CIIOCOOAMU OOIICHHWS W B3aMMOJCHCTBHS, IMOHUMATh HAMEPCHUS
IPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(GhopMyIMpPOBAaTh CBOM BO3PAKEHHUS;

pa3BEepHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

2) COBMCCTHaiA ACATCIBbHOCTD:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIMBHUIYaJIbHON pabOTHI MpH
peleHnH OMOIOTNYECKOl MpoOsieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBI6I/IpaTB TEMAaTUKy U MCTOAbl COBMECCTHBIX JEHUCTBHI C y4eTOM 06H_II/IX HHTCPECOB U
BO3MOKHOCTEH KaXJJ0T0 4JI€Ha KOJIJICKTHUBA,

IIPUHUMATh ILEJIM COBMECTHOM [JE€ATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHUIO: COCTABIIATH IUJIaH JEHCTBHM, PACIIPEAECIIATH POJIA C YIETOM MHEHHM
YYaCTHHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATH KAYECTBO CBOCT'O BKJIaJla U KaXKAOT'0 YHaCTHUKA KOMAaH/IbI B O6HII/II>1 PE3YabTAT IO
p83pa6OTaHHI>IM KPUTCPUIM,

npeajaratb HOBBIC IHMPOCKTHI, OUCHWBATH HWACHU C NO3HMIOHWH HOBU3HBI, OPUTHMHAJIBHOCTH,
HpaKTI/I‘{eCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE TIO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHHWE B PA3JIMYHBIX CUTyalHIX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATUBHBIM.

120.8.7.3. OBnageHne yHUBEPCAIbHBIMH PETYIATUBHBIMA JE€HCTBUSIMMU:
1) camoopranuzanus:

HCIIOIL30BaTh OMOJIOTHUECKHE 3HAHUS JJIsI  BBIABJICHUS np06neM U HX PpCUHICHUA B
JKHN3HCHHBIX U y‘IC6HLIX CUTyalUsIX,

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTHMYECKMX 3HAHWH LEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHMX



JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM HPHUPOAE, CBOEMY 3/I0POBBIO U 370POBBIO
OKPYKaIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIBbHYIO ACATCIBHOCTDL, BBIABIIATH HpO6JICMBI,
CTaBUTb U (bOpMYJ'II/IpOBaTB COOCTBEHHEIE 3aJa4ud B O6p330BaTeHBHOI>'I JCATCIIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELICHUs IMPOOJIEMbI C YY€TOM HMMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLHUsM;

pacimpsATh paMK1 y4eOHOTO IPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3pYAMLIMU B pasHbIX 001acTAX
3HaHMUH, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHbII YPOBEHb;

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBLIM CUTyallUsIM, BHOCUTL KOPPCKTHBBI B ACATCIBHOCTb, OLUCHHUBATH
COOTBETCTBUC PCIYJIbTATOB LECIISAM;

BJIa/IETh HAaBbIKAMU [103HABATEIbHON pe(IIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX JAEUCTBUN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, MCIOJIb30BATh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PELIEHUS 10 UX CHUKECHHIO;
MIPUHUMATHh MOTHBBI M QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACITCILHOCTH,
3) npuHsATUS ce0sl U IPYTUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJIOCTATKH M JIOCTOUHCTRBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3€E PE3yIbTaTOB ACSITEIbHOCTH;
MPU3HABATH CBOE MTPABO U MIPABO JAPYTUX HA OIIHOKY;

Pa3BUBATH CIIOCOOHOCTH ITOHUMATh MUD C MMO3UIUHU APYTrOoro 4CJIOBCKaA.

129.8.8. [IpeameTHbIe pe3ynbTaThl OCBOCHUS coaepkaHus yueOHoro nmpeamera "buonorus"
Ha yIJIyOJIGHHOM YpPOBHE OpPHEHTHPOBAaHBI Ha o0ecredeHne MNpoPUiILHOTO O00ydeHUs
oOyuyaromuxcst Ouojorud. OHM BKIJIIOYAIOT: crieU(HUecKue Jisi OMOJOTMHM HAay4yHbIE 3HAHMS,
YMEHHMSI U CIIOCOOBI IEHCTBUM 10 OCBOEHUIO, UHTEPIIPETAIIMHN U TPE0O0pa30BaHUIO 3HAHUH, BUIbI
NeSITeILHOCTH MO TOJYYEHUIO HOBBIX 3HAHUN M X IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAKXKe
B pealbHBIX XU3HEHHBIX cuUTyauusx. [IpeameTHble pe3ynbTaThl MNPEACTABIECHBI MO ToJam
U3Y4EHHUS.

120.8.9. [IpenmetHbIe pe3ynbTaThl 0cBOeHUs yueOHoro npeameta "buonorus” B 10 kiacce
JOJIKHBI OTPaXKaTh:



c(OPMHPOBAHHOCTH 3HAHUM O MECTEe U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(bopMUPOBAHNHY €CTECTBEHHO-HAYUYHOUM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI M PELICHUH
po0JIeM pallMOHAIIBHOTO PUPOJIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMON OMOJIOTMYECKHUX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIOJAraroIlne
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HacieactBeHHOCTH T. Moprana), yuenus (H.U. BaBuinoBa - o nentpax
MHOT000pa3usl U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHIT), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEePBOTO MOKOJIEHUs, PACUICIUICHUS, YUCTOTHI raMeT, He3aBUCUMOro HacyienoBanus ['. Menpaens,
TOMOJIOTHUECKUX PAJOB B HaciencTBeHHOW wu3MmenunBoctn H.M. BaBuiosa), npuHIUIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIIOIb3yEMbIMU B OMOIOTHUECKUX
MCCJICIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHUE BBIJCIATh CYINICCTBEHHBIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCie OakTepuid, rpuOOB, pacTEeHHIA,
JKMBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHHIA, )KUBOTHBIX, YEIIOBEKA,
MPOIIECCOB KHU3HEEATEITLHOCTH, TPOTEKAIOIINX B OPraHU3MaX PaCTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BelecTB (MeTaboIM3M), IPEBPAILECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOGHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
raMeToreHesa, IMOpHUOTeHe3a, MOCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKCHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJIEWCTBUS T'€HOB, I'eTepO3HCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OpPraHOMIAMH KJIETKH U HX (YHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M WX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKUIMAMH, MEXIy 3TalaMd OOMEHa BEILIeCTB, ATallaMH KJIETOYHOIO LMKIA U KM3HEHHBIX
[IUKJIOB OPTaHU3MOB, JTalmaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PeHOTHUIIOM,
(deHoTHnoM U (hakTopaMH Cpebl OOUTAHHUS;

YMCHHUEC BBIABIATH OTJIUYUTCIIBHBIC NMPHU3HAKW JKUBBIX CUCTEM, B TOM 4YHCIIC paCTeHHﬁ,
JKHUBOTHBIX U YCJIOBCKA,

YMCHHUEC HUCIIOJB30BATH COOTBCTCTBYIOUIUC ApPTYMCHTHI, 6I/IOJ'IOFI/Iq€CKyI-O TECPMHUHOJIOTUIO U
CUMBOJIMKY IJId JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

YMCHUEC pCIaTb OHOJIOTMYECKHUE 3aa4u, BbISABJIATE NPUINHHO-CIICACTBEHHBIC CBA3U MCKIAY
HCCIICAYCMBbIMU OMOJIOTHYECKUMHU nponeccamMu M ABJICHUAMU, JCJIIAThb BBIBOJABI U IIPOTHO3BI HA
OCHOBAHHMU IMOJTYYCHHBIX PE3YJILTATOB,

YMEHHE BBIMONHITH J1a00OpaTOpHBIE U TMpaKTUYEeCKHe PadoThl, COOMI0OATh MpaBHiIa MPHU
aboTe ¢ yueOHBIM U J1a00pPaTOPHLIM 000PYIOBAHUEM;
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YMEHHE BBIIBUTATh THUIMOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMyIupys 1IeTh UCCIIEA0BAHNS, AHATU3UPOBATH TIOJYYEHHBIE PE3YJIbTATHI U JIeJIaTh BHIBOIBI,

YMCHHUEC Yy4YaCTBOBATL B yqe6HO-HCCHCZ[0BaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOI‘I/II/I, OKOJIOTUHU H
MCIHUIINHE, HpOBO)IPIMOfI Ha 0a3e IIKOJbHBIX HAay4YHBIX O6H.[€CTB, n Hy6J’II/I'-IHO MMpEaACTaBIATH
MMOJIYYCHHBIC PC3YJIbTAThl HAa YHCHUYCCKUX KOH(I)CpeHLII/IHX;



YMEHHUE OIEHUBATh STHUECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAaHM B 00JacTH OMOJIOTUI
U MEIUIMHBI (KJIOHUPOBaHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBIEHHOE H3MEHEHUE
IF€HOMA U CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei npodeccuoHaibHON NeATeIbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIIbCKOTO XO035SHCTBA, MUIIIEBON
MIPOMBIIIIIEHHOCTH, YIITyOJISATh TO3HABATeIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MPOohEeCCHr U MPOAOKEHNE OMOIOTHYECKOTO 00pa30BaHusl B OpraHU3aIHsIX
cpenHero npoecCUOHaIBLHOTO U BHICIIEr0 00pa3oBaHUs.

120.8.10. IIpenmeTHbIe pe3yabTaThl 0OCBOCHUS yueOHOTro peamera "buonorus" B 11 knacce
JIOJDKHBI OTPaKaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME ECTECTBCHHBIX HayK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
parMoOHaIbHOIO PUPOIONIOIB30BaHHMS, U B (DOPMUPOBAHUHN IICHHOCTHOI'O OTHOILIEHHUS K IPUPOJIC,
o0IIeCTBY, YEIIOBEKY, O BKJIAJIE POCCUHCKHX W 3apyOCKHBIX YYCHBIX-OHMOJIOTOB B pa3BHTHC
OHOJIOTHH;

YMEHHUE BIIAJCTh CUCTEMOW OHMOJOTMYECKHX 3HAHWW, KOTOpAas BKIIIOYACT OMPEACICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHUN (BUI,
sKocucTema, Ouocdepa), Omonormdeckue Tteopun (IBomonmonHas Teopust Y. [lapBuHa,
CUHTeTHuYecKass Teopusi 3Bomtouuu), ydeHus (A.H. CeeproBa - 0 NyTAX U HampaBICHUSX
spomonnu, B.W. Bepranckoro - o 6uocdepe), 3akoHbI (reHeTndeckoro pasHoBecus [1. Xapau u
B. Baiinbepra, 3apoasimeBoro cxoactsa K.M. bapa), mpaBmia (Munumyma HO. JluGuxa,
HKOJIOTMYECKOM MUpaMuabl 3Heprun), runoressl (runoresa "mMupa PHK" V. I'unbepra);

YMEHHUE BJAJIeTh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, HCIOJIb3YEMbIMH B
OMOJIOTUYECKUX HUCCIICO0OBAHUAX KUBBIX 00OBEKTOB M DJKOCHUCTEM (OHI/IcaHI/Ie, HU3MEPCHHC,
HaOJIF0/ICHUE, DKCTIIEPUMEHT), CIIOCOOAMH BBISBJICHHS M OIIGHKH aHTPOINOTCHHBIX M3MEHEHHH B
pUpOJIE;

YMEHHUE BBIJENATh CYIIECTBEHHbIE IPU3HAKU: BHUJOB, OHMOI€OIEHO30B, JKOCHCTEM H
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JJIONATPUYECKOTO U CUMIIATPUUECKOTO BUI000pa30BaHMsl, BIUSHUS ABMXKYIINX CUJ 3BOJIIOLUU
Ha FeHO(i)OHJI MoImyJadanuu, HpI/ICHOCO6J'ICHHOCTI/I OpraHnu3MoOB K CpCIec O6I/ITaHI/I$I, qcpeaoBaHus
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

yMEHHE YCTaHABIMBATh B3aUMOCBSI3H MEXy MPOIECCAMU YBOJIOINH, JBUKYIIUMH CUTIAMU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpTraHU3MOB;

YMEHHE BBISBIISITh OTIIMYUTENbHBIE TPU3HAKH JKUBBIX CUCTEM, IPUCIIOCOOTCHHOCTh BHIOB K
cpene obOutaHus, aOMOTHYECKUX U OMOTHUYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aWMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMAaX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JUIS JI0KA3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M Cpeibl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA;

YMCHHC pCIIATh OMOJIOTUYCCKUE 3ala4y, BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U MCKIAY



HCCIICAYyCMBIMHA OHOJIOTHYECKUMHU nponeccaMm M SABJICHUAMU, JCJIATh BBIBOJABI U IPOTHO3BLI Ha
OCHOBAHHMHU IOJTYYCHHBIX PE3YJILTATOB,

YMEHHE BBIMOIHITH J1a00paTOPHBIC M TMPAKTUYECKHE PaOOTHI, COOMIOIATh MpaBWIA MPU
a00Te ¢ yueOHBIM U JIA00PATOPHBIM 000PYI0BAHUEM,
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YMCHHC BbIABUT'aTb THUIIOTC3bI, MPOBCPATH HX OSKCICPUMCHTAJIBHBIMHU CpCACTBAMU,
(bOpMy.]'II/Ip}UI LEJIb UCCIIEA0BaHMsA, aHAIM3UPOBATH IIOJTYUYCHHBIC PE3YJILTAThI U ACTIATh BHIBOJBI,

YMEHHE YYacTBOBATh B Yy4EOHO-HCCIENOBATENbCKONH paboTe Mo OWOJIOTHH, SKOJOTHH U
MeJMIUHEe, NMPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOLIECTB, U IYOJUYHO NPEACTaBIATH
MOJIyYECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLCHUBATh THIOTE3bI W TEOPUHM O MPOUCXOXKICHUW >KU3HH, YEIOBEKa U
YeIIOBEUYECKUX pac, O MPUYMHAX, TOCICACTBUAX U CHOCO0AaX MPEIOTBPAIICHUS TIIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayliel npodecCuoHaIbHON IEATENbHOCTH B
o0nacTu GMOJOTUH, SKOJIOTHH, TPUPOIOTIOIH30BaAHUS, METUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO XO03A1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTIYOJIATh MO3HABATEIbHBIN
WHTEpEC, HAMpPaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOhECCHH U MPOI0KEHUE
OmoJoruYeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEIHEro NPO(ECCHOHATBLHOTO W BBICIIETO
o0Opa3zoBaHwUs.

120.9. lnsa mpoBeneHUs €IMHOTO TOCYIaPCTBEHHOTO dK3aMeHa 1o ouosoruu (naiee - ET'D
10 OMOJIOTHH ) UCTIOJIb3YeTCs MepedeHb (KoaupuKaTop) MpoBepseMbIX TpeOOBaHUI! K pe3ylibTaTaM
OCBOCHHS OCHOBHOHM 00pa30BaTeIbHOI MPOrpaMMBI CpeTHETO 0011ero 00pa3oBaHuUs M DIIEMEHTOB
COJICpKAHUSI.

Tabmuua 16.4

[IpoBepsiembie Ha EI'D o Ouonoruu TpeboBaHuUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

Kon [IpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHHSI OCHOBHOM
[IPOBEPSIEMOTO o0pa3oBaTeNbHON IPOTrpaMMBbl CpeTHero o01ero 00pa3oBaHus
TpeboBaHUs
1 CdopmMupoBaHHOCTh 3HAHMM O MeCT€ M pOJIM OHOJOTUM B CHUCTEME

€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA, B TTO3HAHWUHU 3aKOHOB IPUPOJIBI U PEIIICHUH KU3HEHHO BAKHBIX
COLIMANIbHO-ITUYECKUX,  DKOHOMHYECKHX,  JKOJIIOTUYECKHUX  Mmpobiem
YeJoBeYeCTBa, a TakKe B  PEIIEHHH BOMPOCOB  PAIMOHAIBHOTO
MPUPOIONONB30BaHUs, B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K
IpHUpO/ie, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUNCKUX U 3apYOEIKHBIX YUEHBIX
- OMOJIOTOB B pa3BUTHE OMOJIOTUU

2 BJ'IaIIeHI/IC CHUCTEMOM 3HAaHUK 00 OCHOBHBIX MCTOJAaX HAYYHOI'0 ITO3HAaHUA,
HCIIOJIB3YCEMBIX B OMOJIOrHYSCKUX HUCCICAOBAHUAX JKHUBBIX 00BEKTOB M
9KOCHUCTEM (OHI/ICElHI/IC, HU3MEPCHUE, MPOBCIACHUC Ha6HIOI[eHHﬁ); criocodamu
BBISABJICHUSA U OLICHKHW aHTPOIIOI'CHHBIX W3MCEHEHHI B Iprupoac.

YMenue BbIZIBUT'aTb THUIIOTE3bl, MPOBCPATH HX IKCICPHUMCHTAJIbHBIMU




cpenctBaMu, GOpMyIUpys LIETb UCCIIEJOBAHMS, AaHATU3UPOBATh MOJTYyYCHHbIE
pe3ynbTaThl U €1aTh BBIBOJIBI.

BrisiBieHE 3aBUCUMOCTH MEXKIY UCCIIEyeMbIMU BEIMYMHAMH, O0BSICHEHUE
MOJTYYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C HCIIOIH30BAHUEM
HAay4YHBIX MOHATUNA, TECOPUH U 3aKOHOB

YMeHue BialeTh CUCTEMOW OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATa0NIe OUOIIOTHYECKUE TEPMUHBI U TOHSATUS (JKU3HB, KJIETKA,
TKaHb, OPT'aH, OPraHu3M, B, MOMYJISLUs, SKOCUCTeMa, OUoIeH03, Obrocdepa;
MeTabonmu3M, TOMEOCTa3, KJICTOYHBIH HMMYHUTET, OHOCHHTE3 OeJika,
OMONOMMMEpPBI, JTUCKPETHOCTh, CaMOPETYJISAIUs, CaMOBOCIPOM3BEICHUE,
HACJIEJCTBEHHOCTh, K3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U PA3BUTHUE);
Oounonornueckue teopuu: kierodHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; KkiIoHanbHO-ceneKTUBHOTO uMMyHuTeta II. Opmux, W.N.
MeuHukoBa, XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. MopraHna, 3akoH
3apoapiieBoro cxonacrsa K. bapa, sBomonmonnas teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOpus 3BOJIOLMM, Teopus aHTpomnoreHesa Y. JlapBuHa;
teopusi 6uoreonieHo3a B.H. CykaueBa; yuenne H.M. BaBumoBa o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuii, yuenue A.H.
Cesep1ioBa 0 MyTAX W HaAIpaBJICHUAX dBoItonuH, yuenue B.U. Bepuanckoro -
0 Ouocdepe); 3akoHBI (eAUHOOOpa3Us ITOTOMKOB TIEPBOTO ITOKOJIEHUS,
pacuIeTuieHus] TPU3HAKOB, HE3aBUCHMOIO HACIEIOBaHUs MPU3HAKOB [
Menens; CUeIIEHHOTO HAacleJOBaHUsl PU3HAKOB U HAPYIICHUS CLUEIJICHUS
reHoB T. MopraHa; roMoJIOTHYECKUX PSAIOB B HACIEICTBEHHON H3MEHYUBOCTH
H.N. BaBwioBa; renernyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra;
3apoasieBoro cxojactsa K. bapa; Ouorenernueckuit 3akon 3. ['exkens, O.
Mroinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaswia (mMuHuMyMa HO. JluOuxa, 5KOMOTMYECKOW MHUpaMHUABI YHCEN,
OMOMacchl U SDHEPTHUH);

runote3bl  (koarepBatHoit A.M. Omapuna, nepBuyHoro OymnboHa JIXk.
Xonneitna, mukpocdep C. dokca, pudo3uma T. Uek)

YMmenune peuiaTb MOUCKOBEIC OHOJIOrHYECKHUE 3ala4M; BBIABJIATH NPUYINHHO-
CJICACTBCHHBIC CBA3U MCIKIAY HCCICAYCMbIMU OHOJIOTHYECKUMH O6’beKTaMI/I,
nponeccaMm MU ABJIICHUAMH, ACIIATh BbIBOJALI W IMPOTrHO3bI HAa OCHOBAHHU
MOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJIATh TI'CHOTHUIIMYCCKHUE CXCMbl CKPCIIMBAHUA [JII Pa3HbIX THIIOB
HACJICAOBaHUA IIPU3HAKOB Y OpPraHU3MOB, COCTaBJIATH CXEMbI IICPCHOCA
BCIICCTB U DHCPIrUH B OKOCUCTEMAX (IICHI/I IUTaHus, IMAIICBBIC CGTI/I)

YMeHue ycTaHaBIIMBATh B3aWMOCBSI3M MEXIY CTPOEHHUEM U (QYHKIHSIMHU:
OpraHOUJOB, KJIETOK pa3HbIX TKaHEW, OpraHaMM M CUCTEMaMH OpPraHOB y
pacTeHU, )KUBOTHBIX U UEJIOBEKA; MEX]y 3TallaMi 0OMEHa BEILIECTB; dTallaMu
KJIETOYHOTO IMKJIAa W JKU3HEHHBIX IMKJIOB OpPraHU3MOB; JdTanamMu
SMOpPUOHANIBHOTO PA3BUTHS; TEHOTUNOM U (EHOTUIIOM, (EHOTUIIOM H
bakTopamu cpesibl OOUTAHHUS; MPOLIECCAMU SBOJIIOLNH; IBUKYILIUMHU CHIIAMHU
AHTPOIIOTEHE3a; KOMIIOHEHTaMU Pa3IMYHBIX 9KOCUCTEM u
PUCTIOCOOTICHUSAMH K HUM OPTaHU3MOB

YMenue BBIACIIATH CYHICCTBCHHBIC TPU3HAKHU
CTPOCHHUA BHPYCOB, KJICTOK IMPOKAPHUOT MW DJOYKAPUOT, OAHOKJIICTOYHBIX H




MHOTOKJIETOYHBIX ~OpPraHW3MOB, BHUJIOB, OWOTEOLIEHO30B, JKOCHCTEM H
Oouocdepsl; CTPOCHUS OPraHOB M CHCTEM OPraHOB PACTEHHM, XKHBOTHBIX,
YeJI0BEKa; IPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX B OpPraHU3Max
pacTeHHi, XMBOTHBIX M YEJIOBEKa; OHMOJOIMYECKHX IPOIECCOB: OOMEHa
BelecTB (MeTabosm3M), HHGOPMAIIMK W MPEBPALIEHUs SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO ¥ TreTepoTpOo(HOr0 THIOB NHUTaHUS, (OTOCHHTE3a H
XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, aMOpHOTeHesa,
NOoCTAMOPHOHAIBHOTO PAa3BUTHUS, PA3MHOKEHHSI, UHANBUIYAILHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3a), B3aUMOJCWCTBUSI T'CHOB, I'eTEPO3HCA; JEHCTBHIA
HCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOLIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  OTOOpa;  aUIONaTPHUYECKOr0o M CHMIIATPUYECKOTO
BUA000pa30BaHUs; BIUSHHS JBIKYIIUX CHJI SBOJIIOLMM Ha TeHO(OHI
MOMYJISIIUK,  MPUCIIOCOOJICHHOCTH  OPTaHU3MOB K  cpele  OOuTaHwus,
YyepelOBaHMs HAlpaBJICHUI HBOJIONUH, KPYroBOPOTa BEIIECTB M TOTOKA
DHEPIUU B IKOCUCTEMaX

CdopMupoBaHHOCTH YMEHUS BBIACNATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB,
KJIETOK TIPOKAPHOT W JYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB, BUJIOB, OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BEIIECTB M TPEBpAIICHHUS DJHEPrUM B KIETKe, (OTOCUHTE3A,
IUTACTHYECKOTO U DHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeiH03a,
OTUTOJIOTBOPEHUS, PA3BUTHS M PA3MHOKEHUS, WHIUBUAYAIBHOTO Pa3BUTHS
opranu3Ma (OHTOreHesa), 00pbOBbI 32 CyIIeCTBOBAHUE, ECTECTBEHHOI'O 0TOOPA,
BU1000pa30BaHMsl, MPUCIOCOOJICHHOCTH OPTaHM3MOB K Cpele OOuTaHus,
BJIMSIHUSL ~KOMIIOHGHTOB  JKOCHCTEM, aHTPOIOICHHBIX W3MCHCHHHA B
IKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBPAIICHHS
sHeprum B Ouochepe

YMeHHe HCIONb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TCPMHUHOJIOTUIO W CHMBOJIUKY JIA OOKA3aTCJIbCTBa pPOJACTBA OpPraHU3MOB
pa3HbIX CHCTEMAaTUYECKUX TpPYMM; B3aUMOCBSI3M OPTaHU3MOB M  CPEJbI
00UTaHMS; €IMHCTBA YETIOBEYECKUX pac; HEOOXOIMMOCTH 370POBOTO 00pa3a
JKU3HU, COXpPaHEHHUS pa3HOOOpa3usi BHUJIOB M JKOCHCTEM KakK YCIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YSIIOBEYECTBA

YMeHune - KpUTHYECKM  OLEHUBaTh  HMHGMOpMalni0  OHOJIOrMYecKOro
COJIEp)KaHUs; MHTEPIPETUPOBATh ATHUYECKHUE AaCHEKThl COBPEMEHHBIX
UCCIIEIOBAaHUM B OMOJNOrMM, MEIUIMHE, OMOTEXHOJOTUH; pPacCMaTpHUBATh
rio0abHbIe KOJIOTUYECKHUE MPOOJIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOUIEHHIO K HUM COOCTBEHHYIO TO3UIINIO

Tabnuua 16.5

[TepeueHs 211EMEHTOB COAEpkKaHMSI, TpoBepsieMbIX Ha ET'D
o omosoruu

Kon IIpoBepsieMblii 2IEMEHT COJIEp/KaHUS
1 Buonorus xak Hayka. )KuBble CUCTEMBI U UX U3yUYEHUE
11 CoBpeMeHHas 61OJIOTHS - KOMIUIEKCHAs HayKa. bruojornueckue Hayku U U3ydaeMble

MU HpO6J'IeMI)I. GDYH}IaMeHTaJ'IBHLIe, IMPUKJIAAHBIC KW TIOMCKOBBIC HAYYHBIC




UCCJIEIOBaHMSI B OMOJIOTHH.

3naueHue Owuonormu B (OPMHUPOBAHUU COBPEMEHHOW E€CTECTBCHHO-HAYYHOU
kapTuHbl mupa. Ilpodeccun, cBa3anHHble ¢ Ouonorueld. 3HaueHHe OHOJOTHH B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO35HCTBE,
IIPOMBILIUIEHHOCTH, OXPaHE IPUPObI

1.2

Kupble cucTembl Kak mpeaMeT u3ydeHusi Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, IHUCKPETHOCTb M LEIOCTHOCTb, CIOKHOCTh M
YIOPSAI0YEHHOCTh CTPYKTYPBHIL, OTKPBITOCTb, caMOOpraHu3aLys,
CaMOBOCHPOU3BEACHUE, PA3IPAXKUMOCThb, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYPOBHM OpraHu3anuu >KUBBIX CHCTEM: MOJEKYJISIPHBIMA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, TOMYISIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OHMOTCOIEHOTUYECKUT ),
o6uochepnsiit. [Iponeccsl, mporcxoadiye B )KUBbIX cucteMax. OCHOBHbIE IPU3HAKH
KUBOTO. JKH3HB Kak (hopMa CyIIECTBOBAHMS MATEPUHI

1.3

Meronsl  Owosnormveckoid Haykd. HaOmrogenwe, wW3MEpeHHE, OSKCIICPUMEHT,
cucTeMaru3alus, MetaaHanu3. [ToHsTHEe 0 3aBUCHMON U HE3aBUCUMOM IIEPEMEHHOM.
[InanupoBanue »skcnepumenTa. [loctanoBka u mnpoBepka runore3. Hymesas
runote3a. [loHATHE BHIOOPKM M €€ JTOCTOBEPHOCTh. Pa30poc B OHMOIOTHYECKUX
naHHbIX. OTeHKa JOCTOBEPHOCTH MOJIYYCHHBIX pe3yiIbTaToB. [IpUurHbI HCKaKEeHUS
pe3ynbTaToB dKcrepuMeHTa. [IoHsATHE CTaTUCTHUECKOTO TecTa

KneTtka kak Ononoruyeckas cucTeMa

2.1

Knerka - cTpykTypHO-(QYHKIHMOHATIbHAS €AMHUIA YXUBOTO. VCTOPUS OTKPHITHS
knetku. Paboter P. I'yka, A. Jlesenryka. Kierounas teopus (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpHUH.
MeTonbl MOJEKYISIpHOW M KJIETOYHOW OMOJOTMH: MUKPOCKOMUS, XpoMaTorpadus,
ANIEKTpOodope3, METOJ MEUEHBIX aTOMOB, AU(depeHInaIbHOe HeHTpUyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK

2.2

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMUKPOJIEMEHTHL. Bona u ee
pOJIb Kak pacTBOPUTEINS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHUHM KIIETKH,
TEIUIOperyIsaui. MHUHepaabHbIE BEIIeCTBa KIETKH, X Ouojoruueckas poib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpBI
OenkoBoi Mosiekyibl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsizb. Bropuunas,
TpPeTUYHas, YeTBepTUYHAs CTPYKTypbl. JleHatypauusa. CBoiicTBa 0OenKoB.
Knaccudukanus 6enxoB. buonornueckue QpyHkiuu 6€IKOB.

VYrinesoasl. MoHOcaxapuIpl, AMCAXapuIbl, OJUTIOCaXapuabl M IOJIACAXAPUIBL.
OO6muii 1naH cTpoeHus U (U3HKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
Buonornyeckue GyHKINUN YIIIEBOJIOB.

Jlununer. T'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Kiaccuduxanus munuaos.
Tpurnunepunasl, ¢Gochoaunuasl, BOCKH, cTepouibl. buomormueckue QyHKIMH
munuaoB. OOue cBoicTBa OMOJIOTUYECKUX MEMOpaH - TeKy4ecTbh, ClIOCOOHOCTh K
CaMO3aMbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie kwucinorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. Ipunnun kommuiementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK - nBoitHas cnupanb. MecToHaxoxaenue u ouonorundeckue ¢pynkuuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Maxkposprudeckue cBsizu B Mosiekyiae ATO.
Buonornueckue ¢pynkiun AT®. BoccTaHoBIeHHBIE EPEHOCYUKH, UX (DYHKIMU B
kietke. Cexenuposanue JJHK.




CtpykTypHas Ouoiorus: OHoXuMHIecKue 1 OnoGu3ndecKrue NCCaeI0BaHMs COCTaBa
Y TIPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKYII

2.3

Tunsl  KJIETOK:  dyKapuoTHueckas U Ipokapuoruueckas.  CTpyKTypHO-
¢byHKIIMOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHre TPOKAPUOTUYECKOW KieTku. KiilerouHass cTeHka OakTepuil W apxeil.
OcoOeHHOCTH CTpoeHusi TerepoTpodHON U aBTOTPO(PHON NPOKAPHMOTUUECKUX
KJIETOK. MeCTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

CtpoeHrue ¥ (QYHKIMOHMPOBAHUE OHYKApUOTUYECKOM KieTku. [lmazmaTuueckas
MemOpaHa (mmasmanemma). CTpykTypa IUTa3MaTH4eckod memOpanbl. TpaHcmopt
BEIIIECTB Yepe3 MIa3MaTHIeCKyl0 MeMOpaHy: naccuBHbIA (Muddy3us, obaeryeHHas
muddy3ns), akTUBHBIM (NMEPBUYHBIA M BTOPUYHBIA aAKTHUBHBIA TPAHCIIOPT).
[TonynponumiaeMmocts MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHJIOIHUTO3:
NUHONKUTO3, (parommro3. Dx3omuTo3. Knerounas crenka. Ctpykrypa U QyHKIUN
KJIETOYHOM CTEHKU PacTeHUi, rpruoOoB.

[uromnnasma. [luto3zomns. L{utockener. [{Bukenue nutoriazmMbl. OpraHoUIbI KJIETKH.
OnHoMeMOpaHHbIe OPTaHOMIbI KJIETKHU: SHAoIIa3MaTideckas cetb (D11C), anmapat
["onbpKU, TM30COMBI, UX CTpOeHHE W (YHKIHMU. B3amMOCBS3b OJHOMEMOpaHHBIX
opraHouioB kiieTku. CTpoeHue rpaHyisipHoro petukyinyma. CUHTE3 pacTBOPUMBIX
OenKoB. Cunre3  kneTouHelx  MeMmOpaH.  Imaakuii  (arpaHyssipHbIN)
SHJOIIa3MaTH4eCKuii peTtukynyM. CekperopHas (yHKuus anmapata [onbaxu.
TpancnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX KJIETOK. KIeTOYHBIN COK.
Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Ctpoenue u GyHKIMM MUTOXOHIpHM W mactul. l[lepBuuHbIe, BTOPUYHBIE U
CJIOHBIE IJIACTUIbI (POTOCUHTE3UPYIOLINX 3YKAPHOT. XJIO0POILIACThl, XpPOMOILIACTHI,
JICHKOTIIACThI BBICIIUX PACTCHHIA.

HememOpannbie opranouasl kierku CrpoeHue U (QyHKIMM HEMEMOpPaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpodpunameHTsl. MpllIeUHbIe  KIETKH.
MuxkpoTtpyOouku. Knetounstii neHTp. CTpoeHHe U IBUKEHUE KI'YTUKOB U PECHUYEK.
MukpoTpy06ouKku nuTomiasmsl. LleHTpros.

Anpo. O6onouka sapa, XpOMaTHH, KAapUOILIa3Ma, SIPBIIIKH, MX CTPOCHHUE U
¢bynkuuu. SnepHsiit  OenkoBblif Matpukc. IIpocTpaHcTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa - TUCTOHBI.

Knerounsle BrimtoueHuss. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI)

2.4

AccuMmISIMSL U JUCCUMMIISILUS - JIBE CTOPOHBI MeTabonusma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(HBIN M reTepoTpodHBIA. YyacTue KHcIopoga B OOMEHHBIX
nporeccax. JHepreTuueckoe odecnedyeHre KieTku: npeppaiienne ATO B 0OMEHHbBIX
nporeccax. @DepMEHTAaTHBHBIN XapakTep peakUuid KIETOYHOro MeTaboIu3Ma.
®depMeHTHI, UX CTPOSHUE, CBOMCTBA U MexaHu3M AercTBusa. Kopepmentol. OTnmuns
(GepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTUBAaTOpbl U OEnKu-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pPEAKIUNA OT pa3IM4HbIX
(baxTopoB.

IlepBruHBIl CHHTE3 OpraHM4eckux BemecrB B Kierke. dorocuHte3. Poub
XJIOporjlacToB B mpouecce ¢orocuHTe3a. CperoBas U TeMHOBas  (pasbl.
[TponyktuBHOCTh (oTOCHMHTE3a. BiusHue pa3iauuHbX (aKTOPOB Ha CKOpPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XemocuHTte3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPUMULUPYIOLINE
OakTepuH, >Keye300aKTepuu, cepoOaKTepUu, BOJOPOJHBIE OakTepuu. 3HAuEHUE
XEMOCHHTE3A.




AHaspoOHble opraHu3mbl. Buasl Opoxxenus. [lpomaykTtel OpoeHUs H HX
UCIIOJIb30BAHUE UYEIOBEKOM. AHAIpPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIEC OpraHU3MBI. JTaIlbl JHEPTeTUYECKOro 0OMeHa. [1oAroTOBUTENBHBIH ATat.
['mukonu3 - GECKUCIOPOIHOE PACIIETICHHE TITFOKO3HI.

buonorudeckoe OKHCIEHUE, WIM KIETOYHOE JAbIXaHue. Pojb MHUTOXOHApPUI B
nporieccax OHONOTnYeckoro okucieHus. L{ukiamueckne peakunu. OKHUCIHTEIBHOE
dochopmmposanne. [IpenmymiectBa a’poOHOrO myTH oOMEHa BEMIECTB IMEpen
aHa’poOHBIM. D(HPEKTUBHOCTD SHEPIETHIECKOTO OOMEHa

2.5

Peaknum wmarpuyHoro cuHresa. [IpuHOMI KOMIUIEMEHTapHOCTH B pEaKLMIX
MaTPUYHOTO CUHTE3a. Peanmmzanus HacieacTBeHHOW uH(popManuu. ['eHeTHmuecKuii
KoJl, ero cBoictBa. Tpanckpunuus - Marpuudblid cuHTe3 PHK. Ilpuniurnst
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsmus u ee atanbl. Yuactue TpaHcnopTHeix PHK B Ouocuntese Oenka.
VYcnoBust OuocunTteza Oenka. KommpoBanme amuHOkucnoT. Poms pubocom B
O6uocuHTe3e Oemnka.

Opranuzanys reHomMa y NpoKapuoT U 3YKapHoT. Perynsuus akTUBHOCTH I'€HOB Y
npokapuotr. ['mnoreza omepona (. XKako0, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycel - HekneToyHble (GOpMBI KU3HM M OOnMraTHele mnapasuThl. CTpoeHHe
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

Bupychbie 3aboneBanusi uenoBeka, *KUBOTHbIX, pactenmit. CIIW]J], COVID-19,
COIMAIbHBIE Y MEUIIMHCKHIE TPOOIIEMBI

2.6

Krnerounsiii nuki, ero nepuoasl u perymsnus. Matepdaza u mutos. OcobeHHOCTH
IpoleccoB, mpoTekaromux B uHTepdaze. IloaroroBka KIETKM K JEJIEHUIO.
[IpecunTeTnyecKkuii (MOCTMUTOTUYECKUN), CUHTETUYECKUN U TMOCTCUHTETUYECKHI
(MpeMUTOTUYECKUI) TepHOIbI HHTEP(DA3HI.

Marpuunsiii  cunte3  JHK-perumkanumsa. Ilpuamuner  permmmkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJYKOHCEPBAaTHUBHBIM  CHHTE3,  AHTUIIAPAIIEIBHOCTD.
Mexanusm perukauun JJHK. Xpomocomsl. Ctpoenne xpomocom. Termomepsl u

TeroMepasa. XPOMOCOMHBIH Ha0Op KIETKH - KapuoTum. JIUMIOMIHBIA U
rariou bl Habopbl  XpoMocoM. ['omonorumunble XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

JICJ'IGHI/IG KJICTKH - MUTO3. CTaI[I/II/I MHTO3a U IIPOUCXOAAIIUE B HUX MTPOLECCHI. Twuner
MHUTO3a. KapI/IOKI/IHe3 1 IIMTOKHUHC3. buonorndyeckoe 3HaueHHE MHUTO3a. PGFYHSII_II/IH
MUTOTHUYCCKOI'O IMUKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJICTOYHAs THOEIb - alloITOo3.
CDYHKI_[I/IOHS.JIBHEISI Ir€HOMHKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa

3.1

OHOKIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHbIE OPTaHU3Mbl I MHOTOTKAHEBBIE
OpPraHu3MBl.

®DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecroioe (BKIIt0Uasi BET€TATUBHOE) M MOJOBOE.
Buner Gecnosoro pa3MHOXKEHHS: IOYKOBaHHME, CHOPYJsALus, (GparMeHTaius,
KJIOHUPOBaHHUE.

[TonoBoe pa3zmuoxeHue. [lonoBeie KIeTKH, Wiu rameTsl. Meio3. Ctaguu mernosa.
[ToBenenue xpomocoM B Meiioze. Kpoccunrosep. buonornueckuii cmpicit Meio3a u
MOJIOBOTO Tpoluecca. Meilo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pa3Butue. l'amMeroreHe3 y >KUBOTHBIX. [lojoBbIe Kene3bl.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJeTOK. CriepmaTtorenes u ooreHes. CtpoeHue




HOJIOBBIX KJIETOK. OIUIOZOTBOPEHHE U HSMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX.
Crioco0bI OIUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayaneHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craauum sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymkn). po6nenue. Tumnbl apobnenus. OcobeHHOCTH
OpoOJIeHNUs MIIEKONUTAOMMUX. 3apOJbIIIeBble JUCTKH (racTpyssauus). 3akiajka
OpPraHOB M TKAaHEHM U3 3apOoJbIIIEBBIX JUCTKOB. B3aMMHOE BIMSHHE YacTeu
pasBUBAIOIIEroCs 3apojplla (SMOpUOHANbHAas MHAYKLHWA). 3akiajka IUlaHa
CTPOCHHMsI KMUBOTHOTO KaK pE3yJbTaT HEPAPXUYECKUX B3aUMOJCHCTBUNA TI'€HOB.
Biusinue Ha SMOpHOHAIbHOE pa3BUTHE PA3IMUYHBIX (DAKTOPOB OKpYXKArOIIEH Cpebl.
Poct u pasButne xuBoTHBIX. [locTamOpuonanbHelii nepuoa. [Ipsamoe u Henmpsmoe
pasButHe. PasButne c Meramopdo3oM y O€CIO3BOHOYHBIX M IO3BOHOUYHBIX
JKUBOTHBIX. bHoOjormyeckoe 3HayeHue MNPSAMOrO M HENPSMOIO pa3BUTHA, HX
pacnpocTpaHeHue B npupoje. Tunsl pocta KUBOTHBIX. DAaKTOPHI PEryJALIMHA POCTa
KUBOTHBIX M 4esioBeka. CTagu MOCTIMOPHUOHAIBHOTO PA3BUTHUS y KHUBOTHBIX H
yesioBeKa. [lepuonbl oHTOreHe3a yenoBeka.

Pasmuoxenue u pazsutne pactenuid. ['amerodur u cnopodut. Meito3 B )KU3HEHHOM
ukie pacreHuit. O6pa3oBaHue crop B npouecce Meio3a. 'ameTorenes y pacTeHuil.
OmjnonoTBOpEeHUE W pa3BUTHE  PACTUTENBHBIX  OpraHu3mMoB.  JlBoitHOE
OIJIOJJOTBOPEHHE Yy LBETKOBBIX pacTeHuid. OOpa3oBaHHME U pa3BUTHE CEMEHH.
MexaHu3MBblI pEryisiquy OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUSA W PAa3BUTHA I'CHCTUKH KaK HAayKH. OCHOBHBIC TEHETHYECCKHUE
IIOHATHA u CHMBOJIBI. TI"'omonoruunslie XpPOMOCOMBI, AJIJICJIBHBIC I'CHBI,
AJIbTCPHATUBHBIC ITPU3HAKHU, [[OMI/IH&HTHI:Iﬁ u peuecanHmﬁ IIpHU3HAK, rOMO3UT0Ta,
I'eTCPO3nUrora, 4ucCrad JIMHUA, FPI6pI/I,I[I>I, I'CHOTHII, (I)GHOTI/IH. OcHOBHEBIE MCTOABI
T'CHCTUKHU: FH6pHIIOJIOFH‘~I€CKPIfI, III/ITOJIOFI/I‘IGCKI/II;'I, MOJICKyJI?IpHO-FeHCTI/I‘-ICCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHaens: - 3aK0H €IUHO0Opa3us
rubpua0B nepBoro nokosnenus. [Ipasuno nomuHupoBanus. Bropoii 3akon Mennens
- 3aKOH pacIleryieHus Mpu3HaKoB. lluTonormdeckue OCHOBBI MOHOTHOPHIHOTO
CKpeIIMBaHus. [ Mmore3a 4ucToThl ramMer.

AHanu3upyroiniee CcKkpemuBaHue. [IpoMexyTOUYHBIM XapakTep HacCJIeIOBaHMS.
Pacuieruienue npru3HakoB Py HEMOJIHOM JOMUHHUPOBAHUMU.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHzens - 3aKOH HE3aBUCHMOTIO
HACJIeJOBaHMsI MPU3HAKOB. [[UTOIOrNYecKe OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.
CuennenHoe HacnenoBaHue npusHakoB. PabGorst T. Moprana. CuenneHHoe
HACJIEJOBAHUE T'€HOB, HAPYILEHUE CLEIJICHUS MKy FeHaMU. XpOMOCOMHAs TEOPHUsL
HACJICICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONpEIETeHUsl Moya. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbld MoJ. ['eHeTudeckas
CTPYKTYpa MOJIOBBIX XpOMOCcOM. HaciienoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
I'enoTun kak nenoctHas cucrema. [lneiioTponus - MHOXKECTBEHHOE JIEMCTBUE T'EHA.
MHOXeCTBEHHBIM AJUICTIU3M. BzaumoneiictBue HEaIEIIbHBIX TCHOB.
KommirementaprHocTs. Onucras. [lonumepus

3.4

B3aumopeiicTBue reHoTuna u cpesl npu GopmupoBaHuu penotuna. MizmMeHnunBocTsb
npu3HaKoB. KayecTBEHHbIE U KOJIMUYECTBEHHBIE NPU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukaonHass ~ U3MEHYMBOCTb.  Pomb  cpeapl B (OPMHPOBAHUU
Mo upukanroHHoi naMenunBoctu. Hopma peakumu npusHaka. BapuamoHHsliif psi
u BapuanuonHas kpuBas (B. HWoranncen). CBoiicTBa MoaupUKAIUMOHHON
U3MEHYUBOCTH.




I'eHOTHIIMUECKass N3MEHUYMBOCTE. CBOMCTBA T€HOTHUIIMYECKON M3MEHUNBOCTH. BUpI
TeHOTUITUYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KoMmOuHaTuBHasT W3MEHYMBOCTh. Mei03 W TOJOBOM TMpoOIecCC - OCHOBa
KOMOMHATUBHON M3MEHUYNBOCTH. Pob KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
T€HETUYECKOTO Pa3HO00pa3us B Ipejiesiax OTHOTO BU/IA.

MyTtanmonHasi U”3MEHYUBOCTh. BUibl MyTaliuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHIYIMPOBAHHBIC MYyTallMU. SIaepHbIE W HUTOIIA3MATHYECKHE
myTaruu. CoMaTH4eCcKue U MoJIOBbIe MyTaluu. [IpuunHbl BO3HUKHOBEHUSI MYTallUMN.
MyTareHbl W HMX BJIMSHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOTO
npoiiecca. 3aKOH TOMOJIOTUYECKHUX PSAAOB B HaciencTBeHHoW nudmenuuBoctu (H.U.
BapunoB). BHesiepHass ”3MEHUHMBOCTh 1 HACJICICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexxayHapogHas mporpaMma MCCieIOBaHUS TeHOMa YeI0BeKa.
Mertoapsl uW3y4yeHUs TEHETUKH UEJOBEKa: T'eHEaJOTHYeCKuil, OIM3HELOBbIN,
LHUTOT€HETHYECKUH, MOMYJISIIMOHHO-CTATUCTUYECKHI, MOJIEKYJIIPHO-TEHETUUECKHU .
CoBpeMeHHOE  OMNpe/elICHHEe TEHOTHUIA:  TOJHOTEHOMHOE CEKBEHHPOBAHME,
FeHOTUNMpOBaHUEe, B ToM uucie ¢ nomoupto [II[P-ananusza. HacnencrBeHHble
3a00JieBaHUs 4elIOBeKa. | €HHBIE W XPOMOCOMHEIC OOJIE3HH 4elloBeKa. boie3Hu ¢
HACJICJICTBEHHON MPEIPaciooKeHHOCThIO. 3HAYECHHUE MEAUIMHCKON T€HETUKU B
MPEAOTBPALICHUN U JICUCHUHM TeHETHYeCKuX 3abosieBaHui uenoBeka. CTBOJIOBBIC
KJICTKHU

3.6

JomecTukanuus v cenekuus. 3apoxKaAeHUE CeJIeKIUU U JoMectukauuu. Yuyenue H.W.
BaBuiioBa o eHTpax MpOUCXO0XKACHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHUH. Poib
CEJIEKLIUU B CO3JJaHUU COPTOB PACTEHUM U OPOA )KUBOTHBIX. COPT, OPOJa, IITAMM.
3aKOH TOMOJIOTUYECKUX PSAJOB B HacleAcTBeHHOM m3meHunBoctu H.U. BaBunoga,
€ro 3Ha4eHHE U1 CEIeKIIMOHHOMN paboThI.

Metonpl  ceneKUMOHHOM  paboThl. VICKycCTBEHHBI  OTOOp: MaccoBbli U
WHUBUTyaJIbHBIN. Drarnbl KOMOHMHAIIMOHHON CEJICKLUU. Hcnbitanue
MIPOU3BOUTEINEH IO TOTOMCTBY. OTOOP MO TEHOTHITY C TTOMOIIBIO OIEHKH (DEHOTHUTIA
HNOTOMCTBA M OTOOp MO TeHOTUIy ¢ nomoipto aHanuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIeKIIMOHHON paboThl. PamuanvoHHbBIN 1
XUMHUYECKHI MyTareHe3 Kak MCTOYHUK MYTalMi y KyIbTypHBIX (DOPM OPraHHU3MOB.
Hcnonp30BaHne T€HOMHOTO pedakTUPOBaHUS UM METOJ0B pekoMOMHaHTHhIX JIHK
JUIS TIOJIy4E€HHS] UICXOQHOT0 MaTepuaa i CeJIeKIUH.

[Tomyyenue mnonuruion0B. BHyTpuBHIOBas rubpuan3anus. Biau3kopoicTBeHHOE
CKpelBaHue, WiM MHOpUIUHT. HepoacTBeHHOE CKpeluBaHUe, WIN ayTOPUAMHI.
I'erepo3uc u ero npuumHbl. Vcnonbs3oBaHue rereposnca B cenekiuu. OTnaneHHas
ruOpunuzanus. [Ipeononenne OGecriogust MeXBUAOBBIX THOPHAOB. JloCTHIKEHUS
CEJIEKI[MN PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, - KJIIETOYHBIC U TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, WX  XapakTepucTuka. TpaauioHHas  OWOTEXHOIOTHUS:
xjeboreueHue, MOJYyYCHUE  KHUCJIOMOJIOYHBIX  MPOJIYKTOB, BHHOJIEIIHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHl MHKPOOMOIOTHYECKHX TEXHOJOTHH.
[Ipow3BoacTBO  Oenmka,  aMMHOKHCIOT W BUTaMHUHOB.  VCKycCTBEHHOE
OIUIOIOTBOPEHHE. PEKOHCTPYKIMS SIMUEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. MeTox
TPaHCIUIAHTAIMH SIIEP KJIETOK.

XpoOMOCOMHAasi MW TeHHasg HHXeHepus. VICKyCCTBEHHBI CHUHTE3 T€Ha |
KoHcTpyupoBanue pexomOuHaHTHRIX JIHK. JlocTmkeHuss ©  MEpPCHEKTUBBHI
XPOMOCOMHOW ¥  TeHHOW  WHXXEHepuH. MeaunuHCKue  OHMOTEXHOJOTHH.
Hcnonp30BaHnEe CTBOJIOBBIX KIETOK




Cucrema 1 MHOTOOOpa3ne OPraHMYECcKOro MUpa

4.1

buonoruueckoe paznoodpasue oprann3zmoB. CoBpeMeHHasi CUCTEMa OpPraHU4eCKOIro
mupa. [lpuHnumel knaccuukanuu opranu3mMoB. OCHOBHBIC CHCTEMATHUECKHE
CPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHUS M IKU3HEAESITEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APyrue
npoTucThl. KosoHManpHble OpraHu3Mbl. [[BHKEHHWE OJHOKIIETOYHBIX OPraHU3MOB:
amebouaHOoe, KT'YyTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUHBIX OpPraHU3MOB.
PaznipaxxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TakcuChl

4.2

MHorokneroynsle pacrteHus. B3auMoCBA3b 4acTel MHOIOKJIETOYHOI'O OpraHu3Ma.
TkaHu, OpraHbl U CUCTEMBI OPIraHOB MHOTOKJIETOYHOIO opraHusmMa. OpraHusm Kak
enauHoe nenoe. Tkanu pactenuil. TwUIbl pacTHTENbHBIX TKaHEH: oOpa3oBaTenbHas,
IOKPOBHAsA, IPOBOAALIAs, OCHOBHas, MexaHuueckas. OcOOEHHOCTH CTpOEHus,
(GYHKIMI 1 pacroioXeHHs TKaHEeW B opraHax pacTeHui

4.3

BereraruBHble U T€HEpAaTUBHbIE OpPraHbl pacTeHUil. PYHKIMU OPraHOB M CHCTEM
opranoB. Kapkac pactenunii. [[BUskeHME MHOTOKJIETOYHBIX PACTEHUMN: TPOIHU3MbI U
HacTuM. llornmomeHnue BOABI, YIVIEKMCIOIO Ta3a W MUHEPAIBHBIX BEILECTB
pactenusimu. [[pixanue pacrenmii. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncniopTHble cucTeMbl pacTeHuil. Bblgenenue y pacrenuidl. 3amura y
MHOTIOKJIETOYHbIX pacTeHud. Kyrukyna. CpenctBa NMAacCHBHOM M XUMHYECKOU
3auThl. OUTOHLIUIBIL.

PaznpaxxuMocTs M peryisuus y OpraHu3MoB. Pa3npakxuMocTs M peryiasunus y
MHOT'OKJIETOYHBIX PACTeHMI. POCTOBBIE BelleCTBA U UX 3HAYCHUE

4.5

MHOroKjIeTOUYHbIE )KMBOTHBIE. B3aMOCBS3b 4acTeil MHOTOKJIETOYHOTO OopraHu3ma.
TKaHI/I, OpraHbl 1 CUCTCMbI OPraHOB MHOTI'OKJIETOYHOI'O OpraHu3ma. OpFaHI/I3M KakKk
enuHoe 1enoe. I'omeocTas. TkaHU )KMBOTHBIX U YelIOBEKa. THIBI >)KUBOTHBIX TKAHEH:
SMUTCIHNAIIbHAA, COCANHUTCIIbHAsA, MBIIICYHAA, HECPBHAA. OcobenHocT CTPOCHUA,
q)YHKI_II/Iﬁ " paCIIOJIOKCHUA TKaHEH B OopraHax KMBOTHBIX U YCJIOBCKA

4.6

Oprasel U cUCTEMBI OPraHOB >XKMBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OpPraHOB.
Onopa tena opraHn3MoB. CKeJeTbl OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX.
HapyxHblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEJUHEHUS KOCTEH.
JIBr)K€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme skuBOTHBIX. [IuTanue
MO3BOHOYHBIX JKUBOTHBIX. J[pixaHue xuBOTHbIX. KokHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIxaHu€e MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX JKUBOTHBIX. /[pIXaTenbHas cucteMa 4enoBeka. MexaHnu3m BEHTHIIALNN
JIETKUX Yy NITULl ¥ MIIEKONIUTAIONIUX. TpaHCIIOPT BEIIECTB Y OPTaHU3MOB. TpaHCcropT
BEILECTB y KMBOTHBIX. KpoBeHOCHas cuctema u ee opransl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHus. DBONIOLMOHHbIE YCIOKHEHUS
CTPOCHHSI KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX. Bblnenenue y
opranu3MoB. Beinenenne y kuBOTHbIX. CoOKpaTHTENbHblE Bakyosd. Oprassl
BbIIeNIeHHs. CBsI3b IMOJIOCTH Tela C KPOBEHOCHOW M BBIJICIUTENBHOW CHCTEMAMH.
Boiaenenne y mo3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX.
[TokpoBEl M WX NPOU3BOAHBIE. Pa3gpa’)kMMOCTe W pEryisilius y OpraHU3MOB.
Pa3gpaxxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. Takcucel. PasapaxxuMocTs U
peryisauus y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BelllecTBa U MX 3HAUYECHHUE.
HepBHast cucrema u pedieKTopHas peryisiius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u ee oTaenbl. DBONOLIUOHHOE YCIOKHEHUE CTPOEHUs HEPBHOM




CHCTEMBI Y KHBOTHBIX.

Pazpaborka anroputMoB M mporpamMMm Uit 3(QeKTHBHON (PYHKIMOHATBHOM
AQHHOTAINH T'€HOMOB, TPaHCKPUITOMOB, IPOTEOMOB, MeTab0JIOMOB
MHUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX M YeJIOBEKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl U CUCTEMBbI OpPraHoB 4eyioBeka. OTJienbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u pednekropHas ayra. besycioBHbIe U yCIIOBHBIE PEeQIICKCHI.
['yMopaiibHast peryJsiiust U HJIOKpUHHAs CHCTeMa KUBOTHBIX U uesoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE rOpMOHOB. B3auMocCBsi3b HEPBHOM
U DHAOKPUHHOW cucteM. [wunoranamo-runoduszapHas cuctema. Pediiekc wu
pedaextopHas ayra. be3ycioBHbIe U yCIOBHBIC PedICKChI

5.2

3amura opranu3ma oT Oonezneil. UMmyHHas cucrema dyenoBeka. KieTouHblil u
TYMOpPAJbHBI HMMYHUTET. BpoxkaeHHbI, npuoOpeTeHHbIl cnenupudeckuit
UMMYHUTET. Teopus KJIOHaJbHO-cenekTuBHOro ummynurera (II. Dpmux, O.M.
bepner, C. Tonerasa). BocnanurenbHble OTBETH OPraHU3MOB. Pollb BPOXKIACHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00€BaHUI

5.3

KpoBenocnas cuctema u ee opransl. Cepjiie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru
KpoBooOparienus. Pabota cep/ia u ee perynsuus

5.4

Hpixanue yenoBeka. uddysus ra3zoB uepe3 MOBEPXHOCTh KICTKH. JlpIxaTenbHast
CUCTeMa ueJioBeKa. JpIxarenbHasi HOBEPXHOCTh. Peryisnus nbixanus. JlpIxarenbHbie
00BEMBI

5.5

HI/IH_IeBapI/ITe.TIBHaH CHUCTEMa YCJIOBCKA. OTI[GJ'IBI MUIOCBAPUTCIIBHOTO TpPaKTa.
HI/IHIeBapI/ITeJ'II)HI)IG KCIIC3bI. BHyTpI/Il'IOJ'IOCTHOC W BHYTPHKIICTOYHOC NUIICBAPCHNUC

5.6

[ToxkpoBbl u wux mnpousBoaHble. Opranbel BbiaeneHus. Ilouku. Crtpoenue u
¢dyHkunoHMpOBaHUE HeppoHa. DUIbTpaIHs, CeKpeLus 1 00paTHOE BCachIBaHHE KaK
MeXaHU3MBbI pabOThl OpraHoB BbleaeHHs. OOpa3oBaHUE MOUH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbIeuHas cucrtema. CKeJleTHBIE MBIIINOBI M HX pa60Ta.
CTpOCHI/IC M TUIIbI COCAUHCHU A KOCTEH

Teopm[ 9BOJIIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

6.1

OpomtonmonHas teopus Y. Jlapsuna. IIpeanockiki BOZHUKHOBEHUS JapBUHU3MA.
Ku3sb 1 HayuHas nearenpHocTh Y. JlapBuHAa.

JBuxymue cuibl sBononnu BuAoB mo Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pPasMHOXKEHHsI ~OPraHM3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndeckord Teopuu s3Boirormu (CTD). HelitpansHas Tteopus
sBomoni. CoBpeMeHHas HBOJIIOLIMOHHAS OWoyioTHs. 3HAaYeHHE SBOJIIOIMOHHOM
Teopuu B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tonynsauus kak 37aeMeHTapHas eIMHUIA 3BOIoLNH. COBpEeMEHHbIE METObI OIIEHKU
TeHETUYECKOTO Pa3zHoOo0pa3usi W CTPYKTYpbl momyssiuil. M3menenue renodonaa
MNOMYJISIIMM  KaK AJIEMEHTAapHOE DSBOJIIOLMOHHOE SIBIEHHE. 3aKOH T'€HETHYECKOIO
paBHoBecus [x. Xapnau, B. Baitn6epra.

DnemMeHTapHbIe (aKTOPhI (IBMKYIIKME CUJIBI) SBONIONUH. MYTAIIMOHHBIN TIpOIEeCC.
KoMmOuHaTtuBHasi u3MeHYMBOCTh. Jlpelid TEHOB - ciydyailiHble HEHaIpaBJICHHBIC




W3MEHEHUSI YacToT ayuiened B momymsanusx. Oddext ocHoBarens. Mwurpanuu.
Wzomsiust  momynsinuid:  reorpaduyeckas  (IpOCTpaHCTBEHHAs), OWOJIOTHYECKast
(peripoiyKTHBHA).

EcrecTBenHnsblit 0TOOp - HampaBisonmii Ghakrop BoIroIHH. POPMBI €CTECTBEHHOTO
oTOopa: JABWXKYIIWW, CTAOWIM3UPYIOIIMK, pa3phIBAIOMUNA  (IU3PYNTHBHBIN).
[TonoBoii oT6OP.

[Tprcnoco0aeHHOCTh OPraHM3MOB KaK Pe3yJbTaT MUKPOABOJIOLMU. BO3HUKHOBEHHE
npucnocoOieHuit y opranu3smMoB. Apomopdosbl W upmoamantauuu. Ilpumeps
npucrnocoOneHnii 'y  opraHu3MoB.  OTHOCHTEIBHOCTh  IPUCIIOCOOJIEHHOCTH
OpPTraHU3MOB.

Bun, ero kpurepum U  cTpykTypa. BumgooOpazoBaHue Kak — pe3ynbTar
MHUKpPO3BOJIONMH. M3omsauus - kimoueBor (aktop BupooOpazoBanus. Ilytn wu
crocoObl BU1000pa3oBaHus: aJtonaTpuieckoe (reorpaduueckoe), CHMIaTpuIecKoe
(9KO0JIOTHYECKOE), "MraopeHHoe" (moyMIUIONIM3aIIKS, rUOpUIU3aIHS).
JuTeapHOCTh IBOMIOLMOHHBIX MPOLIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BomOnMOHHON OHOJOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUs
O6unopazHooOpaszuss. MUKPOIBOIIONHS M KOIBOJIONMS IapasUTOB U HX XO35EB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIOCOOBI OOPHOBI ©
Hel

6.3

MGTO[IBI HU3YUCHUSA MAKPOIBOJJIIOLUH. ITaneoHnTosIorn4Yeckue MCTOAbl H3Yy4YCHUA
sBosmoiun. [lepexoanpie GOpMbI U GUIIOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpadudeckne metoasl u3ydeHus dBoironuu. CpaBHeHne ¢Guiopbl U (ayHBI
MaTepUKOB U OCTpOBOB. buoreorpaduyeckue obnmactu 3emiu. Bunbl-sHaemMuku u
PEHMUKTEL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKHE METOAbl H3YUYCHHUS
OBOJOIUH. I'eneTnueckue MeXaHU3MBI OBOJIIOIIMMU OHTOI'€HE3a U IIOABJICHUS
HBONIIOIIMOHHBIX ~ HOBIIECTB.  ['OMONOTMYHBIE W  AHAJIOTMYHBIE  OPTaHbI.
PYJII/IMGHTapHBIG OpraHbl u aTaBU3MBI. MOHeKYHSIpHO-FeHeTI/I‘IeCKI/Ie,
OMOXMMHYECKHE U MaTeMaTHUYeCKUe METObl H3yUeHHs IBOJIONUHU. [ OMoNornyHbIe
T'CHBI. COBpeMeHHBIG METOAbI IMOCTPOCHUA (bHJIOFeHeTI/I‘IeCKI/IX JCPCBLCB.
XpPOMOCOMHBIE MYTAIIUH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) HBOMIOIUMK. HeoOpaTUMOCTH IBOJIOIHH.
AnanTuBHas paguainys. HepaBHOMEpHOCTh TEMIIOB SBOITIOIIUU

6.4

HayuHnble TUIIOTE3bI TPOUCXOKACHUS KU3HU HA 3emiie. AOMOTeHe3 U MaHCIEePMHUSL.
JloHayuHble TpeAcCTaBICHUS O 3apOXKACHUU >KU3HHM (KpealuoHusMm). ['umnoresa
IIOCTOSIHHOT'O CaMO3apOKJICHUS KU3HU U ee onpoBepkeHue onsitamu . Pequ, JI.
Cnamnanuanu, JI. [Tacrepa. [IpoucxoxkieHne >Ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE DTallbl HEOpPraHWuYecKod sBoiroruu. [lmanerapHas (reojorudeckas)
ABOJTIONHSI. XUMUYECKast dBOJOIMUSA. AOUOTCHHBIH CUHTE3 OPTraHWYECKHUX BEIIECTB
u3 Heopranndeckux. OnbiT C. Munnepa u I'. FOpu. O6pazoBanue moiauMepoB U3
MoHOoMepoB. KoanepBatHas rumnore3a A.M. OmnapuHa, rumore3a HNEPBUYHOIO
Oynpona J[xx. Xonneitna, renetndeckas runoresa ['. Mennepa. Pu6osumsr (T. Uek) u
runoreza "mMupa PHK" V. I'un6epra. @opmupoBanue MeMOpaH U BOSHUKHOBEHHE
MIPOTOKJIETKH.

Uctopusa 3emiin u MeTOAbpl €€ u3ydeHHs. MckomaeMble OpPraHMYECKHE OCTATKH.
['eoxponosnoruss u ee Meronbl. OTHOCUTENbHAS W a0CONIOTHAS TEOXPOHOJOTHS.
['eoxpoHONOrMYeCcKas MKajaa: S0HbL, IPbI, HEPHOBI, SITOXH.

HauanbHbie sTanbl opranuueckoi 3Boftoluu. [losBieHHE W 3BOJIONUS TMEPBBIX
KJIETOK. OBOJNIOIUSA MeTa0onm3Ma. BO3HUKHOBEHHE TIEPBBIX  DKOCHUCTEM.




CoBpeMeHHbIE MUKPOOHBIC OMOIIJIEHKN KaK aHaJoT MEPBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl ¥ 3yKapHOTHI.

[Tpoucxoxaenne »sykapuoT (cuMOMOreHe3). OBOIIOLMOHHOE IPOUCXOXKIECHHE
BUpycoB. lIpoucxoxneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarbl HBOJIOIIH BBICIIUX pacTeHHH. OCHOBHBIE apoMOp(}O3bI pACTEHUH.
Beixon pacrenuil Ha cynry. IlosiBieHHe CIIOpPOBBIX PacTeHHMH M 3aBOE€BAHHUE HMMU
cymu. CemeHHble pacteHus. [Ipoucxoxienne BETKOBBIX PaCTEHUI.

OCHOBHBIE 3Talbl 3BOJIIOLUY KUBOTHOIO MUpa. OCHOBHBIE apOMOP(O3bl JKUBOTHBIX.
Benpckas ¢gayna. KemOpuiickuii B3pbIB - OSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie
XOpAOBbIE )KUBOTHBIE. JKN3HB B BoZE. DBOMIOLMSA NO3BOHOYHBIX. [IpoucxoxaeHue
ampubuit m pentunuid. [IporcxXoXaeHHE MIICKOMUTAIONMX W NTUL. [lpuHIU
KIro4eBoro apomopdosa. OcBoeHHe O€CHO3BOHOYHBIMH U [O3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3emile IO 3paM U IEPUOAAM: apXeil, IpPOTEpO30il, NajIe030ii,
Me3030H, KaiiH03011. O0111ast XapaKTepUCTUKA KIIMMaTa U I€0JIOTMYECKUX ITPOLIECCOB.
[TosiBneHue 1 pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUeE: €ro yCIOBUS U
BJIMSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMHpaHHUS - DKOJOTMYECKME Kpu3HChbl mpouuioro. I[IpuumHbl 1
CJIEICTBUSL MacCOBbIX BbIMHpaHUN. COBpEMEHHBIH HKOJIOTMYECKUN KPHU3HUC, €ro
0COOCHHOCTHU

6.5

Pasmensl um 3agaum  aHTponosiormd. Meronsl anTponosoruu. (CraHOBIIEHHE
IIPEJICTaBICHUN O MPOUCXOKICHUH yesnoBeka. COBpeMEHHbIE HAYUHbIE TEOPUH.
CxoncTBo uenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTHMYECKOE IOJOXKEHHE 4YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKAa € JKMBOTHBIMU:  CpPaBHHUTENIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, ($HU3HO0IIOTO-OMOXUMHUYECKHE,
noBesneHyeckue. OTINYUS YelloBeKa OT KUBOTHBIX. [IpsIMOXOXkAEHHE U KOMILIEKC
CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra W BTOPOW CUTHAJIbHOMU
CUCTEMBI.

JBwxynme cuibl ((pakTopbl) aHTPONOTeHe3a: OHOJOrMYECKHe, COLUAlbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcCHOBHBIE CTaJUU AHTPONOIrEHE3a. ABCTPAJIONUTEKU - JBYHOTHME NMPENKH JIIOJEH.
YenoBek yMelblii, IEPBbIE U3TOTOBJIEHUS Opy Ui Tpyaa. YenoBek NpsAMOXOAsIAN 1
HepBbI BBIXOA JHOAEH 3a mpenensl Adpuku. Yenosek reiaensoeprckuit - oomumit
NpEeIOK HEeaHAEepPTAJIbCKOro 4YeloBeKa U  4eJoBeKa pasyMHoro. Yenosek
HEaHAEPTAIbCKUIM Kak BHJ JIIOAEH XOJOJHOrO KiIMMara. YenoBeK pa3yMHBIN
COBPEMEHHOT0 THIAa, IEHUCOBCKUI YEIOBEK, OCBOCHNE KOHTUHEHTOB 3a IpeeIaMu
Adpuku.

DBOJIOIUS COBPEMEHHOT O yesioBeka. EcTecTBeHHBIN 0TOOD B MOMYJISIIHUAX YEIOBEKa.
MyTtanuoHHbli npouecc U noaumopdusm. [lomynsuuonnsie BOIHEL, Apeid reHos,
murpanus 1 "3¢ ekt ocHoBares" B HOMYJISIHIX COBPEMEHHOTO YEIOBEKA.
Yenoseueckue pacbl. [lonsatme o pace. bosbplmme pacel:  €BpONEOUAHAs
(eBpasmiickasi), aBcTpasio-HerpouHas (3KBaTopuaibHasi), MOHTOJIOMHAs (a3UaTCKO-
aMepuKaHCKas). BpeMs u myTu pacceneHus uenoBeka MO IUiaHere. EauHCTBO
yenoBeyeckux pac. Hayunas HecocTosiTenbHOCTh pacu3Ma. [Ipucnoco6iieHHOCTb
4eJ0BEeKa K Pa3sHBbIM YCIOBHUSAM OKpYXarwolleid cpeabl. BiausHue reorpadpuueckoit
cpenbl u aperida reHoB Ha MOp(OTOTHIO M PUZHOTIOTHIO YETIOBEKA

DKOCHCTEMEI U MMpUCYIUE UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3agaun sxonoruu. CBs3b SKOJOTUU C IPYTUMH HayKaMHu.




Metoapl skosorun. IlomeBble HaOmOMEHUS. OKCHIEPUMEHTHI B AKOJOTHH:
npupoaHble u JabopatopHble. MonenupoBaHHE B JKOJIOTWH. MOHHTOPUHT
OKPY’KAIOIIIECH CPeIbl: IOKATbHBIN, PETHOHAIBHBINA U TJI00ATBHBIN

7.2

Okonoruyeckne (pakTopel M 3aKOHOMEPHOCTH MX JedcTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: abMOTHUYECKHE, OMOTHUECKUE, aHTponorennsie. Oomme
3aKOHOMEPHOCTU JAEUCTBUS 3KoNOrndeckux Qaxrtopon. IIpaBmio munumyma (K.
HInpenrens, FO. JIubOux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBlI.

AbuoTtnueckue Qaxktopbl. CBET Kak HKOJOTHYECKUi QakTop. JlelcTBUE pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. JKOJIOIMYECKHUE IPYIIIIbI PACTEHUH U
JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHaibHas posib cBeta. DOTONEPUOAU3M.
Temneparypa kak skosiorudeckuii pakrop. JlefictBue Temneparypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBl.

Bnaxxnocte kak okonormyeckwii - Qakrop. Ilpucnocobnenuss pacTteHWid K
HoJ/iep>KaHuIo BoiHOro Oananca. Kimaccudukanus pacTeHui 1o OTHOLIEHHUIO K BOJIE.
[TpucniocoOneHust ) KUBOTHBIX K U3MEHEHHUIO BOJITHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAsA, HAa3eMHO-BO3JYIIHAs, IOYBEHHas,
NIyOMHHas ~ NOJINOYBEHHAs,  BHyTpUOpraHusmMeHHas.  Du3MKO-XUMHUYECKUE
0c00EHHOCTH cpefi 00uTaHusl opraHu3moB. [IpucrnocobaeHns opraHu3MoB K KU3HH
B Pa3HbIX cpefax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJUYHBIE
putMbl. [Ipucnoco6ieHHOCTh OpPraHU3MOB K CE30HHBIM HM3MEHEHHUSIM YCIOBUMN
JKU3HU.

XKuznennsie ¢Gopmbl opranuzMoB. [lonstue o >xu3HeHHOH ¢Gopme. JKu3HEHHBIE
GopMbl pacTeHuil: JepeBbs, KyCTAPHHKH, KYCTapHUYKH, MHOIOJETHUE TPaBBI,
onHosieTHUE TpaBbl. JKu3HEHHbIE (OPMBI )KMBOTHBIX: THAPOOMOHTHI, F€OOMOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KU3HH.

buotnueckue ¢dakTopbl. Bumbl OMOTHYECKHMX B3aMMOJECUCTBUI: KOHKYpPEHIIHS,
XMIIHUYECTBO, cUMOMO03 M ero Qopmsbl. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAIIN3M (KBapTHPaHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieiicTBusl  (Tomuyeckue,  ¢opudeckue,  ¢adbpuyeckue).  3HAUCHUE
OMOTHYECKUX B3aUMOAECHCTBUM JJIs CYyIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUSI.
[TpyHIMII KOHKYPEHTHOTO UCKIIFOUEHUS

7.3

DKONOTUYECKHE XapaKTePUCTUKU momymsiinuu. [lomynsnus kak Ouonormueckas
cucrteMa. Poib HEOTHOPOMHOCTH cpeibl, PU3NYECKUX OaphbepoB M OCOOCHHOCTEM
Ouonoruv BUIOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJSIUH.
OcCHOBHBIE TOKa3aTeIu TMOMYJAINN: YUCIECHHOCTh, IJIOTHOCTh, BO3pacTHas W
MOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIUSL.
DKojoruyeckas CTpykTypa mnonyisiuu. OIeHKa YUCIECHHOCTH MOIMYJISIHH.
JuHaMuka monmymslMU W €€ peryisiius. buoTudyeckuii NMOTEHLMAN MOIMYIISIUU.
MopenvpoBanue AMHAMHUKH TTonyJsiiun. KpuBbie pocTa YHCICHHOCTH TTOMYJISIINAH.
KpuBbie BbDKMBaHUA. Perynsanus 4YHUCICHHOCTH TMOMYJSIUN: poib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHYECKHE CTPATErH BUJIOB (- U
K-ctparerun).

[Tonsite 00 skojorMYecKoi Huie Buma. Mecroobutanre. MHOroMepHas MOJIEIb
skosornyeckord HumM Jx.M. XatumHcoHa. Pa3Mmepbl 3KOJOrMYECKOW HUIIM.
[ToTenmanpHas U peasr30BaHHAS HUIIIH.

Bua kak cucrema nomynsiuuid. Apeasibl BUAOB. BUabl M UX )KM3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIMKA >KHBOTHBIX. bHONOTrHYecKne WHBA3UU




qy>KEPOJIHBIX BUIOB

7.4

CooOuiectBa opranu3MoB. bruorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MaMu
B Owuomenosze. OkocucremMa Kak OTkpbiTas cuctema (A.Jlx. Teuncanm).
OyHKIMOHATIbHbIE OJOKH OpraHM3MOB B SKOCHUCTEME: MPOJYLIEHTHI, KOHCYMEHTHI,
penynentel. Tpoduueckue ypoBHH. Tpoduyeckue menu U ceth. AOHOTHYECKHE
65oku skocucteM. [TouBbl U Wbl B 3KOcucTeMax. KpyroBopoT BelIECTB U MOTOK
SHEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKa3aTelId 3KOCHUCTEeMbl. bruomMacca M NpoayKuus. DKOJIOTHYECKHE
MUPAMHUJIBI YUCEI, OMOMACCHI U DHEPTHH.

HanpaBneHnHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB - CyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCHH U UX PUYUHBI. AHTPOIIOT€HHbIE BO3CHCTBUS Ha CYKIIECCUU.
KnumakcHoe cooOmiectBo. buopaznooOpasue v mojiHOTa KpyroBopoTa BEUIECTB -
OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbie  3KOCHCTEMBI. AHTPONOTE€HHBIE HSKOCHUCTEMBI. ATPO3IKOCHUCTEMA.
ArpotieHo3. Paznuunst Mex 1y aHTPOMOT€HHBIMU U IPUPOTHBIMH SKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas diopa u
dayna. CunanTponuzaiusi ropoickoi ¢aynsl. buosornueckoe M x03gHCTBEHHOE
3HaYEHHE arpodKOCHUCTEM U YpPOOIKOCHCTEM. 3aKOHOMEpPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc 3HEpruM M BEUIECTB MEXKJY CMEXKHBIMU SKOCUCTEMAMH. Y CTOMYHMBOCTH
OpPTaHU3MOB, MOMYJISAIHUA U YKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U AHTPOMOTEHHBIX
BO3JIEUCTBUI

7.5

buocepa - oOmermnanerapHas oOojouka 3eMiHM, TJ€ CYIIECTBYeT WM
cyliecTBOBaJia )ku3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe. Obmactu 6uochepsr
u ee cocTaB. JKuBoe BeriecTBo 61ocepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cyulecTBoBaHMsI Ouocdepsl. OcobOeHHocTH Ouocdepsbl Kak
rio0anbHOM 3kocucTteMsl. JluHaMuueckoe paBHoBecue B 6uocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE IIUKIIBI (Yyrieposa, a3ota). PUTMUYHOCTH sSIBICHUH B
ounocdepe.

3oHanbHOCTh Ouochepsl. [loHsTHe 0 Onome. OCHOBHBIE OMOMBI CyIIW: TYHJIpa,
XBOWHBIE JIeca, CMEILIaHHbIE U ITUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHbI, TyCTHIHHU,
TPOIHUYECKUE JIeca, BBICOKOTopbs. KilnMaT, pacTUTeNbHbIN U dKUBOTHBIN MUpP OHOMOB
CYUIH.

CrpykTypa u (DYHKIHS >KUBBIX CHCTEM, OIIEHKa WX PECYpCHOTO IMOTEHIHala H
O6urochepHbIX QyHKIHI

7.6

DKoJIOrnyeckre Kpu3uChl U UX NMpUYUHBIL. Bo3nelicTBue yenmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OxpaHa BO3ayxa. 3arps3HEHHUE BOJHOW CPEIbI.
OxpaHa BOAHBIX pecypcoB. PazpymieHne nouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
W3meHenue knmmMara.

AHTpPOIIOTEHHOE BO3ACHCTBUE HA pPACTUTEIbHBIM M JKUBOTHBIMH Mup. OxpanHa
pPacTUTEIBbHOTO U KUBOTHOTO Mupa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPHUPOABI.
Kpacubie kauru. Oco6o oxpansiemble npupoasie repputopun (OOIIT).
Boranunueckue caapl 1 300710rMUECKHUE MTAPKU.

OcCHOBHBIE TPUHLUIIBI YCTOMYMBOIO pPa3BUTHS 4YEJIOBEYECTBA W IPHUPOBI.
PanmonansHo€ Nprpo10M0Ib30BaHIE U COXPaHEHHE OMOJIOTUYECKOT0 Pa3HO00pa3us
3emin
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