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1.1001acTh NpUMeHeHHs padoyeil NPOrpaMMabI:

Pabouass mporpamma y4eOHOW IUCIUIUIMHBI SIBJISICTCS YacThIO MPOTPaMMBbI
MOJITOTOBKH  CTICIIUATIMCTOB CcpeaHero 3BeHa B cooTBercTBuU ¢ DPI'OC mo
cnenuanpHocTu CI1O 31.02.02 Akymiepckoe aeno.

1.2. MecTo y4eOHO#H JUCIHUIIMHBI B CTPYKTYPe OCHOBHOI npodeccHOHATbHOM
o0pa3oBare/IbHOI MPOrPpaMMBbI:

YyeOnass nmucnuiuiiHa  buonoruss  MpPUHAMISKUT K y4eOHOMY  IHKITY
o0mreo0pa3oBaTeIbHBIX  JAUCIHUIUIAH JUISI  CTHICIIHATBHOCTH CIIO 31.02.01
CecTpuHCKOE JIET0.

1.3 Heaun u 3ama4u y4eOHOH AMCHUILIMHBI — TPeOOBaHMS K pe3yabTaram
O0CBOCHUS Y4eOHO! JUCHUILINHBI:

OcBoeHue coaepxkaHusg y4eOHOM muUCHUIUIMHBI buonorus oOecrneunBaeT
JOCTUKEHHE CTYJICHTaMU CICAYIOIINX Pe3yJbTaTOB:

JIHYHOCTHBIX:

— ¢hopMHUPOBATh YYBCTBO TOPJOCTH U YBAXKEHUSI K HUCTOPUM M JOCTHKCHUSIM
OT€YECTBEHHON  OWOJIIOTMYECKOW  HAyKH; MPEACTaBICHUS O  IEJIOCTHOM
€CTECTBEHHOHAYYHON KapTHUHE MHPA;

— TOHMMaHUE B3aMMOCBSI3M M B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HayK, HX
BIMSHUS Ha OKPYXAloUIyl0 CpeAy, SKOHOMHUYECKYI0, TEXHOJOIMYECKYIO,
COLIMAJIBHYIO U 3TUYECKYIO C(Pephl IESITENIbHOCTU YEIOBEKa;

— CIOCOOHOCTh HCIOJB30BaTh 3HAHUS O COBPEMECHHOW €CTECTBEHHOHAYYHOM
KapTHHE MHUpa B 00pa30BaTeIbHOH H TPO(ECCHOHAIBHON JIEATCIBHOCTH;
BO3MOXKHOCTH HWH(OPMAIIMOHHOW Cpeibl Ui OOECIeUeHUs MPOAYKTUBHOTO
caM000pa30BaHUs;

— BIAJCHHE KYyJAbTYpPOM MBIIUIEHUS, CHOCOOHOCTh K OO0OOLIEHUIO, aHaIH3y,
BOCHPUATHIO MHPOPMALIMU B OOJIACTU €CTECTBEHHBIX HAyK, MOCTAHOBKE LIENTU U
BBIOOPY IyTeH €€ NOCTKEHUS B MPOPECCUOHATBLHOM cepe;

— CIIOCOOHOCTh PYKOBOJICTBOBAaTHCS B CBOEH JCSATEIHBHOCTH COBPEMEHHBIMU
MPUHIMIIAMU  TOJIEPAHTHOCTH, JHAJora W COTPYAHUYECTBA; TOTOBHOCTh K
B3aMMO/ICHCTBUIO C KOJUIETaMu, pab0Te B KOJUICKTUBE;

— TOTOBHOCTH WCIIOJIb30BaTh OCHOBHBIC METOMBI 3aIllUTHl OT BO3MOXHBIX
MOCJIC/ICTBHI aBapuid, KaTacTpod, CTUXUHHBIX OCICTBHIA;

— oOnamanne HaBbIKaMM Oe3omacHOM pabOTBI BO BpeMs IPOEKTHO-
WCCIIEIOBATEIbCKOM W AKCIEPUMEHTATIBLHON MESITEbHOCTH, MPH HCTIOIb30BaHUN
1ab0opaTopHOTO 000PYIOBAHUS,



— CIOCOOHOCTH UCTIOB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B TPAKTHUECKON

JESATEIbHOCTH M TOBCEIHEBHOW XU3HHM JJIsi COOMIONEHUS Mep MPOQPUIAKTUKU
OTpaBJICHUM, BUPYCHBIX M APYTUX 3a00JE€BAHUN, CTPECCOB, BPEIHBIX MPUBBIYEK
(KypeHus, aJKoroju3Ma, HapKOMaHHUH ); TIPABUII MIOBEJICHUS B IPUPOAHON CPENE;

— I'OTOBHOCTH K OKAa3aHUIO nepBoﬁ IIOMOIIIU IIpU TpaBMax, IMPOCTYAHBIX U APYIUX
3a6OJI€BaHI/IHX, OTPABJICHUAX IMUIICBBIMUA ITPOAYKTAMM;

METANIPEAMETHBIX:

— OCO3HaHUE COIMAJIBHOM 3HAYMMOCTH CBOeH mpodeccun/crnennaibHOCTH,
obnamaHre MOTHBAIMEH K OCYIIECTBICHUIO MPOGECCHOHATIBHON A TEIbHOCTH;

— TMOBBIIIEHNUE WHTEIJIEKTYaJIbHOTO YPOBHS B MPOIECCE U3YUYCHUS] OMOIOTUUECKUX
SIBJICHUI; BBIJIAIOIIUXCS JOCTHXKEHUN OMOJIOTUH, BOIIEAIINX B 00IIEUEIIOBEYECKYIO
KYJABTYPY; CIOKHBIX U NMPOTUBOPEUUBBIX MYTEH PA3BUTHSI COBPEMEHHBIX HAYYHBIX
B3IVISII0B, UJIEW, TEOpUW, KOHILIENMIUN, TUIOTE3 (O CYIIHOCTH U MHPOUCXOKIACHUU
YKU3HH, YEJIOBEKa) B XOZI€ pabOThI C pa3IMYHBIMU UCTOYHHKAMU UH(OPMALIHH;

— CMOCOOHOCTh OPraHW30BBIBATH COTPYAHHYECTBO CIWHOMBIIUICHHUKOB, B TOM
YUCJIE C MCIOJIB30BAHHEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHi;

— CIOCOOHOCTh MOHUMATH MPUHIUIBI YCTOMUYUBOCTH U MPOTYKTUBHOCTU KUBOU
NPUPOJLI, TYyTH €€ H3MEHEHHUS TMOJ[ BIUSHUEM AaHTPOINOTeHHBIX (HaKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY aHaju3y [IOOAJbHBIX 3KOJIOTMYECKUX MPOOIEM,
BOIIPOCOB COCTOSIHUSI OKPYKaIOIIEH Cpeabl M PAlMOHAIBHOIO HCIOJIb30BAHUS
MPUPOJHBIX PECYPCOB;

— yMeHHEe 000CHOBBIBATh MECTO W POJIb OMOJOTHYECKUX 3HAHUH B MPAKTUUECKOMN
NEATETLHOCTH JIIOACH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; OMPEACISITh KUBBIC
OOBEKTHI B TPHUPOJC; MPOBOAWTH HAONIIOAEHUS 32 YKOCUCTEMaMH C IIEJBI0 UX
OTIMCAaHMS U BBISBICHUS €CTECTBEHHBIX U aHTPONOTEHHBIX U3MEHEHUH; HaXOAUTh U
aHAIM3UPOBATh UH(POPMAITHIO O KUBBIX OOBEKTAX;

— CIMOCOOHOCTH MIPUMEHSTH OMOJIOTHYECKUE W SKOJIOTHUECKUE 3HAHUS ISl aHATN3a
MPUKIIATHBIX TPOOJIEM XO3SIICTBEHHOM IeATeTLHOCTH;

— CIIOCOOHOCTBH K CaMOCTOATCIIBHOMY IIPOBCACHUIO HCCHGHOB&HHﬁ, ITIOCTAHOBKC
CCTCCTBCHHOHAYYHOTIO OKCIICPUMCHTA, HCITIOJIb30BaHUIO I/IH(I)OpMaI_II/IOHHBIX
TEXHOJIOT UM JJI1 pCIICHUS HAYYHBIX U HpO(I)eCCI/IOHaJII)HBIX 3aga4,

— CIMOCOOHOCTh K OLIEHKE STHYECKUX AaCIEKTOB HEKOTOPBIX MCCIENOBaHUI B
oOnactu OMOTEXHOJIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OILJIOOTBOPEHUE);



NpE¢IMETHDBIX:

— c(hOpMUPOBAHHOCTH MIPEACTABICHUNA O POJIU M MECTE OUOJIOTHH B COBPEMEHHOM
HAyYHOW KapTUHE MHpPA; TOHUMaHHUE POJIU OUOJIOTHH B (POPMUPOBAHUH KPYro3opa
1 (YHKIIMOHAIBHOW IPAMOTHOCTH JIJI PEIICHHS MPAKTHUECKUX 3a/ay;

— BJIQJICHUE OCHOBOIIOJATAIONIMMH TMOHATHUSIMH W TPEACTABICHUAMU O >KUBOU
MPUPOJIE, €€ YPOBHEBOM OpraHM3allMM W SBOJIONWH; YBEPEHHOE II0JIh30BaHUE
OMOJIOTMYECKON TEPMHUHOJIOTUEH U CHMBOJIMKOM;

— BJIaJICHHE OCHOBHBIMM METOJAMU HAy4YHOI'O MO3HAHMS, MCHOJb3YyEMbIMH IpU
OMOJIOTMYECKUX HCCIEAOBAHUAX >KUBBIX OOBEKTOB W DKOCHUCTEM: OIMCAHHUEM,
W3MEPEHUEM, TIPOBEACHUEM HAOIIOJCHUN; BBISIBICHUE M OIICHKA aHTPOIOTCHHBIX
W3MEHEHU B IPUPO/IE;

- C(bOpMI/IpOBaHHOCTL YMGHI/H?I OOBSICHATH PEC3YJIbTAThI OMOJIOTHYECKUX
9KCIICPUMCHTOB, pCHIATh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4u,

- C(bOpMI/IpOBaHHOCTB COOCTBEHHOM IIO3UIINHK II0 OTHOHMICHUIO K OMoJ0TrHYECKOM
I/IH(bOpMaI_[I/IH, HOquaGMOﬁ N3 pa3HbIX UCTOYHHKOB, IIOOAJIBHBIM SKOJOTHYECKUM
HpO6JIGMaM U IIYTAM HUX PCIICHMUA.

1.4. KotmuecTBO 4acoB HA 0CBOEHHME MPOrPAMMBbI M CHUIIIMHbBI

MakcumanbsHas yaeOHast Harpyska oOydatromerocst 309 gacos,
B TOM YHCJIE:
oOsi3aTenpHas ayIuTOpHas yueOHast Harpy3ka oOyuatomierocst 206 yacos;

camocTosTeNbHas padboTta oOyuatomerocs 103 gaca.

2. CTPYKTYPA ¥ COIEP)KAHUE YUYEBHOW TUCIUTIIVHBI
2.1. O0beM y4eOHOM NTMCHUIIMHBI M BUIbI Y4e0HOH padoThl

Bua yuyeOHoii padoTbi O0bem yacos




MaxkcumanbHasi yaeOHAs HATPY3Ka (Bcero)

309

O6si3aTesibHAs ayIUTOPHAs Y4eOHasi Harpy3ka (Bcero) 206
Teopernyeckoe oOyueHHe 206
CamocrosiTesqibHasi padoTa odyuaromerocs (Bcero) 103
B TOM 4YHCIJIE:

1. CocTaBienue cxem 8

2. 3aronHenune Ta0IunIl 8
3. Pemtenue 3agau 10
4. TlonroroBKa 3JEKTPOHHBIX MPE3CHTAINI 37
5. [lonroroBka u 3amura pedeparoB 18
6. [logroroBxa cooOIEHUN 22
103

BCCTO




TEMATUYECKHWH IUIAH U COAEP)KAHUE YYEBHOM JUCHUILJIAHBI

BHUOJIOT U
HaumeHnoBanue pasnesioB U Conepxanne y4eOHOro MarepmuaJia, JadopaTopHbie U PaKTHYeCKHe padoThl, O0bem | YpoBeHb
TeM caMocCTosITeJIbHasi padoTa 4yacoB |ycBOeHHs
1 2 3 4
Pazgea 1. 14 1
MHuoroo0pa3ue opranundeckoro mupa. Kijierounble u HeKj1eTOUHbIe (P OPMBI KU3HH.
Cooeporcanue yuebnozo mamepuana.
T Mmuoroo6pasue opranndeckoro Mupa. CBOICTBa KHBOTO. YPOBHH OpPraHU3AIMH >KUBOTO.
eva 1.1. MouteKynsapHO-T€eHETUYECKU I YPOBCHB, KJICTOYHBIH, OHTOI'€HETUYECKHUU
MHuoroo6pa3ue opraHu4ecKoro . . . . 2
Mnpa. (Opl:aHI/ISMeHHbII/I), MOMYJSLMOHHO-BUIOBOM, OMOreoieHoTHIecKuii, 6uocdepnsrit. OO1Ime 2
CBOMCTBA M MPHUHIMIBI OPraHU3aLUM >KUBBIX cHUcTeM. MeTonbl M3yueHuss OMOJIOrHH,
3HAYEHHUE OMOJIOTHH.
Camocmosamenvhasa paboma odyuaroujuxcs. 1
CocraBieHHe CXeMbI « IBOJIIOIMUS OCHOBHBIX I'PYIIT OPraHU3MOB)
Tema 1.2 Cooepicanue yuebnozo mamepuana. 1
Bupycsl 1 6akTepuoparu Bupycel u Oakrtepuodaru - HekieTouyHble (GOpPMBI KM3HHU, MapasUTHPYIOIIUE Ha
reHeTnyeckoM yposHe. bopr0a ¢ BupycHbsiMu 3aboneBanusmu (CITHUT). 5
CriocoObl mepenaund BUPYCOB OT KJIETKHM K KJIETKE: TOPU3OHTAJbHBIH — MyTEM BBIXOAA
BUPYCHOM YacTHUILIBI U3 OJHOM KIETKH M BHEIPEHUS B JIPYI'yI0O M BEPTUKAIbHBIA — U3
IIOKOJIEHHS B ITIOKOJICHHE B PE3YJIBTATE€ BCTPAaUBaHU B XPOMOCOMY KJIETKM-XO35IMHA.
Camocmosamenvuaa paboma o0y4arOuyuxcs. 1
[ToaroroBuTh npe3eHTanui0 «Bupycel — HeKIeTOUHbIE (HOPMBI KUZHU. ?
Tema 1.3 Cooepicanue yueonozo mamepuana.
Kuaerounasi Teopusi Knerka — camas snemeHTapHas OHOIOrMuYecKas CHUCTEMa, CIIOCOOHas CaMOCTOSATEIbHO 2
1

MTO/IIEP>KUBATh KU3Hb. [10J10’k€HNS COBPEMEHHOM KJIETOYHOM TEOPHUU.




Camocmosamenvhasn paboma odyuarouuxcs.
[ToaroroButs npe3eHTanuoo «Kietounas Teopusn.

Tema 1.4
IIpokapuoThl U dYKaAapHOTHI

Cooeprcanue yuebnozo mamepuana.

CpaBHUTENIbHAS XapaKTEPUCTUKA MPOKAPHOT U DYKapHoT. Tunel  KIETOYHOM
OpraHu3alK: IPOKAPHOTHUECKUH ©  IYKAPHOTHYECKUH. MeMOpaHHBIH MPHHIIUI
OpraHu3aly CTPOeHUsl KiIeTKu. KieTrka — OCHOBHasi CTPYKTypHas W (pyHKIIMOHAJIbHAS
€IMHULA KUBBIX OpPraHm3MoB. CXOACTBO W pa3lWyhe KIETOK KHUBBIX OPTraHU3MOB,
OTHOCSIIITUXCSI K Pa3IMYHBIM [1aPCTBAM >KUBOU TTPUPOJIBI.

CamocmosamenvHnan padboma 00y4arOuuxcs.
3anonHuth Tabnuny «lIpu3Haku U CBOHCTBA MPOKAPUOT U 3YKAPUOT»

Tema 1.5
IIpoxapuoTsl

Cooepocanue yuebnozo mamepuana.

@opmbl OakTepuadbHBIX KIeTOK. CTpoeHHe KJIETOK MpokapuoT. [eHernueckuid ammapar
KJIETKH NpokapuoT — Kosblesas moiekyna JJHK. Ilepensmxenne npokapnor. CyniHocTs
mporecca CcrnopooOpa3oBaHUsl Yy IPOKApUOT. OKOJOTMYECKash pojb IPOKapuoT B
OHOIIEHO3aX.

Camocmoamenvhasn padoma o0yuaOuuxcs.
[ToarotoButs pe3eHTanmo «lIpokapuoTs».

Tema 1.6
Kuerounsie MmeMOpaHbI.

Cooeporcanue yuebnozo mamepuana.

OcCHOBHBIE KOMITOHEHTHI KJIETKH: 000JIOUKa, IUTOIIa3Ma, aapo. MeMOpaHHBIN TPUHIIUIT
CTPYKTYPHOW OpraHu3alvy KIEeTKU. Mo3andHOe CTpOoeHHe OHONIOrMueckol mMeMmOpaHbl
kietku. M3buparenpbHas nporuriaeMocts MemOpan. [lnasmanemma. TpaHncmopT BemecTs.
SABnenue daronurosa u muHOIMTO3a. KieTouHas CTeHKa PaCTUTEIIbHON KIIETKH.

Camocmoamenvnan padoma 00y4arouuxcs.
[TonroroButk coobmenue «Kiaetounsie MeMOpaHbI»

Tema 1.7
Muronazma. Aapo

Cooepocanue yuebnozo mamepuana.

[Mutommazma — BHYTpPEHHEE COACpP)KMMOE KJIETKH. MeMOpaHHbIE OpPTaHOWIBI:
9HJOIUIa3MaTUYECKasi C€Th, KOMIUIEKC [ 01b/15KH, JIM30COMBI, IEPOKCHCOMBI, MUTOXOH/IPHH,
iactuipl. HememOpanHble opraHouabl: puO0COMBbI, MUKPOTPYOOUKH, MUKPO(DUIAMEHTHI,




KJIETOUHBIN HeHTp. JKryTuku, pecHu4KH, BKItoueHus. CTtpoeHue u GyHKIUH sIpa.

Camocmosamenvnan paboma odyuarouwuxcs.
[MonroroButk npesentanuio «CTPOCHHUE KIETKUY.

Paznmen 2.
XuMH4YeCKasi OpraHu3anus KJIeTOK

16/8

Tema 2.1
Heopranuyeckue Bemecrsa
KJIETKH.

Cooeporcanue yuebnozo mamepuana.

KreTtka — n»rmeMeHTapHass >KMBasi CUCTEMa W OCHOBHAs CTPYKTYPHO-(YHKIIHOHATbHAS
€IMHUIA BCEX JKMBBIX OpraHu3MoB. KparTkas MCTOpUS U3Yy4EHHs KIETKH. XUMHUYECKas
opranm3anus Kietku. Heopranunueckue BemecrBa KieTku. Boma. MwuHepanbHble
BelecTBa. brosjornyeckast pojib BOABI 1 MUHEPAIBHBIX COJICH B 00CCIIEUCHHUH MPOIIECCOB
KU3HEACSITSILHOCTH KIETKH W IIEJIOCTHOTO OpraHu3Ma. bydepHble CBOWCTBAa KICTKH.
OTnnuure BKJIaaa pa3nyHBIX AJIEMEHTOB B OPTaHU3AIMIO )KUBOW U HEKUBOM MPUPOJIBI.

Camocmoamenvnasn padoma 00y4arouuxcs.
ITonroroButs coobmenne «Heoprannueckue BenecTBa KICTKN»

Tema 2.2
Oprannyeckue BemecTsa
KJETKH. YIi1eBoabl. JIMMuabl

Cooepicanue yuebnozo mamepuana.

Oprannueckue BEIIECTBAa KJIETKM W >KMBBIX OpPraHU3MOB. YIeBoAbl. MoHOcaxapuabl,
MoJIMcaxapubl, UX poyib B KieTKke. MoHOcCaxapuabl — OCHOBHOW MCTOYHUK DHEPTUU IS
OONBIIMHCTBA JKUBBIX OpraHu3moB. Jlumuael. 3HayeHWe JUMUAOB B  KIETKE.
dochomunuapl — OCHOBA CTPYKTYpbl OMOJOTHYECKHMX MeMOpaH. 3HAYeHHE >KUPOB Kak
pacTBOpHUTEIIEH.

Camocmoamenvnasn padoma o0y4arOuuxcs.
[TogroroButs coobmienne «OpraHndecKue BENIeCTBa KISTKI»

Tema 2.3
Opranuyeckue BenecTsa
KJIeTkH. beaku

Cooepicanue yuebnozo mamepuana.

benku. CrpoeHue mNEpBUYHON, BTOPUYHOM, TPETUYHOM M YETBEPTUYHOU CTPYKTYp
OenkoBoil Monekynbl. [T1o0OynspHas cTpykTypa OenkoB. DU3MKO-XMMHUYECKHE CBOMCTBA
oenkoB. Jlenarypauusi u peHarypamus OenkoB. DyHKuMM OenkoB: (epMeHTaTHBHAs,




CTPYKTYpHasl, COKpPAaTUTEIIbHAs, TPAHCIIOPTHAS, 3AIUTHAsL, PELENITOPHAsL, PErYIATOPHAsL.

Camocmoamenvhasn padoma o0y4arOwuxcs.
[MoaroroButs coobmienne «OpraHUYeCKUE BENIECTBA KICTKI

Tema 2.4
Opranuyeckue BemecTsa
KiaeTrku. HykieuHnoBbie
KHCJIOTHI

Cooepircanue yueonozo mamepuand.

HyknenHoBbIE  KHCIOTBI —  BBICOKOMOJIEKYJISIDHBIE ~ OPraHUYECKHE  COCAUHEHUS,
obecreynBarole XpaHeHue, nepeaadyy U peaau3aluio HacjleACTBEHHON (FeHeTHYeCKON)
uHbOpMallMU B KHUBBIX OpraHm3max. Bunmelr HykmenHoBbix kucior: JIHK —
ne3okcupuOonykienHoBble  kuciaotel ¥ PHK  —  puboHykienHOBBIE — KHCIIOTHI:
nH(pOpPMaLIMOHHBIE, TpAaHCTIOPTHBIE, pubocomuble. Poms PHK B kietke.

CamocmosamenvHnan padboma 00y4arOuuxca.
3anonuute Tabnuny «CpaBHuTenbHas xapakrepuctuka JJHK u PHK».

Tema 2.5
Penniukanusi v TpaHCKPUNIHA
JTHK.

Cooeporcanue yuebnozo mamepuana.

I'enernueckas wndopmamuss — mnocienoBarenbHocTh HykineotunoB JHK. Egununa
HaclleICTBeHHON uHGpopmanuu — reH. Perumkamus u penapauus [IHK. Mx pons B
nepegade MHPOPMALIUU PSIly KIETOYHBIX MMOKOJIEHUH U MOKOJEHUM opraHu3mMoB. Peakuun
MarpuyHoro cuHte3a. O0pazosanue monekyn JHK, PHK u Genkos.

Camocmoamenvnas padboma o0y4arujuxcs.
ITogrorosuts pedepar «Permkarys u Tpanckpunuus JHK»

Tema 2.6
Cunres 0eJika B KJIETKe.

Cooepicanue yueonozo mamepuana.

Tpancnsuus uPHK. Cunte3 6enka B kietke. [eHetndyeckuit kog. CBOMCTBa TeHETUUECKOTO
KOJla: TPHIUIETHOCTh, BBIPOXKJIEHHOCTh, HEMEPEKPHIBAEMOCTh, YHHBEPCAIHHOCTH. BHbI
PHK: uPHK, pPHK, TPHK. Kononst uPHK. Cunre3 nomunentunnoi nenu. Perymsnus
aKTUBHOCTH I'€HOB.




Camocmoamenvnasn padoma odyuarouuxcs.

[ToaroroButs npeseHTanuo «CuHTE3 OENKa B KIETKE). 1
Cooepircanue yueonozo mamepuanda.
OOMeH BelecTB U MpEeBpalIeHNe YHEPTUHU B KieTke. PoToTpods! u xeMoTpodsl. CriocoOs!
Tema 2.7 MUTAHUS: TOJO30MHBIM - MOCPEACTBOM 3axBaTa IMHUIIM BHYTPb Tella M TOJNO(UTHBIA —
JHepreTu4ecKuii 00MeH. IIOCPEJICTBOM BCAChIBAHUS PACTBOPEHHBIX IUTATEJIbHBIX BEIIECTB. J[pIXaHue aHa’poOHOE 2
Jpixanue. bpo:xenue u adpoOHoe. DHepreTMueckuii OOMEH WM IJUCCUMMISIUSA. OTambl SHEPreTHYECKOro
oOMEHa: TMOATrOTOBHUTENBHBIN, OCCKUCIOPOAHBIN (OpOXKEHHE), ITOJHOE OKUCICHUE WU
a’poOHOE JIbIXaHuUe.
CamocmoamenvHnasn padboma o00yuarouuxcs. 1
[ToaroroButh pedepar « IHepreTUIecKuii OOMEH KIETKI
Cooeporcanue yuebnozo mamepuana.
[TnacTrueckuii 0OMeH WM accuMUIALUs. [ eTeporpodHbie U aBTOTPO(GHBIE KIETKH.
Tema 2.8 I'ereporpodHble OpraHu3Mbl — KUBOTHBIE, OakTepuu, TpUObI. DOTOCUHTE3, XEMOCHUHTES.
. ABTOTpO(DHBIE OpraHU3MBbI — 3€JI€HbIe PacTeHUs, InaHoOakTepuu. CBETOBas U TEMHOBAs
IInacTuyeckuii ooOMeH. 2
¢a3pl  poTocuHTE3A. dortonu3  BOABIL. CuHTe3  DIOKO3bl.  XEMOCHHTES.
dorocuHTe3. XEMOCHHTE3
XeMOCHHTE3UpYIOLIe OaKTepuu: Kene300aKkTepuu, cepoOaKkTepru, HUTPUPUIUPYIOLIHE,
U UX pojb B Ouocdepe.
Camocmoamenvhan padoma o0y4aOuuxcs. 1
[ToaroroButk coobiieHne Ha TeMy «VcTopust u3yueHus: pOTOCUHTE3A.
Pazgen 3. 10/5
BocnpousBenenue kiierok. PasmHoskenune
Cooepocanue yuebnozo mamepuana.
JKu3HEeHHBIN UMK KJIETKA. MexaHu3Mbl AeNeHUsl KJIETOK. bHHapHOe AeneHue KIIETOK
Tema 3.1 Oaktepuii. MUTOTHYECKOE JelIeHHEe COMAaTUUECKUX KJIETOK MHOTOKJIETOUHBIX OPraHU3MOB.
2

Ku3HeHHDBIH UK KJIETKH.

3aBUCUMOCTh OCOOEHHOCTEN CTPOEHUSI XpOMaTHHa OT (PYHKUUH, KOTOPbIE OH BBIMOJHSET.
PaBHOLIEHHOE pacrpeniesieHue HAcleICTBEHHOM HMH(OpMalMu MeXay JAOYepHUMHU
kietkamu. [Iponeccs! pernukanuu u Tpasckpunuuu JJHK.




CamocmoamenvHnasn padoma odyuaOuuxcs.
[TonroroButk pedepar « Ku3HEHHBIN UK KISTKI

Tema 3.2
HNurepdaza. Muro3

Cooepircanue yueonozo mamepuand.

Poct, pa3BuTHe, HaKOIJIEHHE BELIECTB U HEPIUM JUISl OCIEIYIOIIETO JEJICHUs KIETKU B
MMOCTMUTOTHYECKUN mepuoa pa3Butus. Permukanus (ynBoenue) JJHK B cuHTeTHueckuit
MEepHOA  pa3BUTUS. AKTHBHBIA CHHTE3 OCIKOB TyOYnWHOB JUisi  (pOpMHpPOBAHHS
MUKpPOTPYOOUEK BepeTeHa JAEJCHHUS U HAKOIIICHUE SHEPTUHU IS IPEJICTOSAIIETO JeJICHUs

B TNIOCTCHHTETHYCCKUU Tepuon kiaetku. Da3el MuTo3a: mpodasza, meradasza, anadasa,
tenodaza. L{luTokuHes KIETKH.

CamocmoamenvHnasn paboma 00y4arouuxcs.

CocraBuTh TabauIy «Pa3sl MUTO3a».

Cooeporcanue yuebnozo mamepuana.

Tema 3.3 Jlenenue KIETOK — OMOJOTMYECKUHM Ipoliecc, JEKAIIUHA B OCHOBE Pa3MHOXKEHUS H
Peryssinusi MUTOTHY€CKOTO UHIVBUAYAJIBHOTO PAa3BUTUS BCEX JKUBBIX OpPraHU3MOB. AIIONTO3 - IOAJEP)KAHUE

HMKJIAa KJIETOYHOTO COCTaBa OpraHu3Ma IyTeM OajlaHca MEXIy PenpoayKLUeH KIETOK KaKIou

TKAaHH U T€HETUYECKH 3alpOrpaMMHUPOBAHHON CMEPTHIO KJIETOK.

Camocmoamenvnas padboma o0y4arujuxcs.

[ToaroroButk coobmienne «Perymnsuust MUTOTUYECKOTO IIUKJIIA KIETKI»

Cooepotcanue yuedno2o mamepuana.

Meiio3 — 0COOBI THUI KJIETOYHOTO MAENCHMs, NMPHUBOAALIMM K YMEHBIIEHHH IO YHuCcla

XpOMOCOM (TaIlJIOWJHOCTH) M BO3HUKHOBEHHIO HOBBIX KOMOWHAIMM HACIEICTBEHHOTO
Tema 3.4 Marepuala B raMerax M crnopax. /lBa mocienoBaTeNbHBIX IEJIEHUS MeH03a, KOTOPBIM
Meiio3 npenuecTByeT onHokparHas penyminukanus JIHK B untepdase nepen nepBbIM 1eIeHUEM.

@a3pl Meio3a. Konbroranus rOMOJOIMUYHBIX XPOMOCOM M KpPOCCHHIoBep. Pemykius
TOMOJIOTHYHBIX XpOMOCOM. BO3HHMKHOBEHHE HOBBIX KOMOWHAIMIl HAacIeICTBEHHOTO
Marepuana B ramerax. OTauuns Meio3a OT MUTO3a.

Camocmoamenvnan padoma odyuaroujuxcs.
3anonHenne a0l «CpaBHHUTENBHAS XapaKTEPUCTHKA MUTO3a U MEHO03a.




Tema 3.5
BecnoJioe u mojiosoe
pa3MHOKeHHe

Cooepicanue yuebnozo mamepuana.

UYepenoBanue [UIUIONJHOW M TaIUIOMAHOM CTaguil pa3BUTHA HKU3HEHHOIO IUKJA
OPraHU3MOB IPH  TOJOBOM  pa3MHOXEHHH. HeoOXoaMMOCTh  OIUIOAOTBOPEHHSA,
MUTOTUYECKOTO JIEJICHUS COMAaTUYECKUX KJIETOK M MeWO03a IOJIOBBIX KJIETOK JJIS CMEHBI
MoKoJIeHHsI BuAa. Tumsl pa3MHOKEHHS — 1ojioBoe U Oecrnosnoe. becronoe pasMHokeHne —
criopooOpa3oBaHMe M BereraruBHoe pasMHoxeHue. [lomoBoe pasmuHokenue. IlomoBbie
KJIETKM — rameTbl. AIIOMHUKCHC y pacTEHUi, NAapTEHOreHe3 y JKUBOTHBIX. [lonoBoi
auMopdu3M. 3HaueHHe NOJI0BOTO Pa3MHOXKEHHUS.

Camocmoamenvhasn paboma o0yuarOuuxcs.
Cocrapnenue cxembl «OKU3HEHHBIHN IUKIT YEIOBEKaY

Pazgen 4.
NuauBuayajibHOE pa3BUTHE OPraHu3Ma (OHTOreHe3)

6/3

Tema 4.1.
IIporenes - ramerorenes

Cooepicanue yuebnozo mamepuana.

WHnuBunyanbHOe  pa3BUTHE ocodM  —  COBOKYMHOCTH MOCJIEI0OBATEIbHBIX
MOP(OTIOTHUECKUX, (buzmoIornUecKux - U OMOXMMHUYECKUX  MPeoOpa3OBaHMIA,
MPETEPIEBAEMBIX OPraHU3MOM OT MOMEHTa €ro BO3HUKHOBEHHMS 10 KOHIA >KH3HHU.
[Iporenes (mpen3aponpiiieBoe pa3BuTue) — rameroreres. uddepenunanus siiekieTox u
CIEpPMAaTO30MJ0B B IIpollecce€ CIepMaroreHe3a M oBoreHes3a. llepumonasl oBoreHesa:
pa3MHOXKEHHE, pOCT U co3peBaHue. llepuonsl crepmaroreHesa: pa3sMHOXKEHHE, POCT,
co3peBanue u GpopmupoBanue. OcCOOEHHOCTH MOJOBBIX KIETOK.

Camocmoamenvnasn padoma 00y4aOuiuxcA.
CocraBuTh cpaBHUTEIbHYIO Tabnuny «llepuoasl pa3BuTHs OBOreHe3a 1
CriepMaToreHesa

Tema 4.2
OnonorBopenue.
IOMOPUOHAIBHBINH Mepuoja
pa3BUTHSA

Cooeprcanue yuebnozo mamepuana.

OMOproHaNbHBIA dTan oHTOreHe3a. OCHOBHBIE CTAaUU AMOPHUOHAIBLHOTO PAa3BUTHSL.
Opranorenes. [locramOpuonansHoe pazButHe. CXOACTBO 3apOJBIINICH MpPEACTaBUTENICH
pa3HbBIX TPYII MO3BOHOYHBIX KAK CBUJETEIBCTBO MX DBOJIOLMOHHOIO pojacTBa. [IpuunHbl




HapyUICHU! B pa3BUTHU OPraHU3MOB.

Camocmosamenvnan padoma odyuarouwuxcs.

[TonroToBUTH NMpe3eHTANNIO « IMOPHOHATHHBINA IEPUOJT PASBUTHS) .
Cooepircanue yueonozo mamepuand. 2
[TocTamMOpuoHanbHOE pPa3BUTHE — POCT, pa3BUTHE, CO3PCBAHHE W PEIPOIMYKIIHS.
T 43 JlnunHOYHAs CTaausi OPraHMW3MOB, 3aBeplIaloliasics MeTaMopdo3oM Yy MPOCTO
emMa 2.9, . YCTPOEHHBIX JKUBOTHBIX. Tpu rnepuonaa MOCTAMOPHOHAIIBHOTO pa3BUTHSL:
IMocToMOpUOHANBHBINH TEPHOT . . . o 2
JOPENPONYKTUBHBIM, PEMPOIYKTUBHBIA, MOCTPENPOAYKTUBHBIN. VHTEHCHBHBIH poOCT U
pasBuTui MOJIOBOE CO3PEBAaHME B JOPENPOAYKTUBHOM II€PUOJIE Y BBICOKOOPTaHU30BAHHBIX 1
MMO3BOHOYHBIX JKUBOTHBIX. Perenepanus. CMepTh — €CTECTBEHHBIN ATall OHTOTEHE3a BCEX
OpPraHU3MOB.
Camocmoamenvhan paboma 00yuaOuuxcs.
3anonHuTh Tabnuny «CpaBHUTEIbHAS XapaKTEPUCTHKA IMOJOBBIX KIETOK YKHBOTHBIX). 1
2
Pasznea S. 24/12 1-2
OcHOBBI reHeTHKH. XPOMOCOMHAasi TEOPHUsI HAC/IeI0BAHUA
Tema 5.1 Cooeporcanue yuebnozo mamepuana.
OcHOBHBIE TEPMUHBI TreHeTHKHN | [eHeTHka — Hayka, H3ydarollas yHHUBEpCalbHblE CBOMCTBAa JKHUBBIX OPIaHHU3MOB
HACJEACTBEHHOCTh M HW3MEHUYMBOCThb. PoONb HACIEICTBEHHOCTH W HW3MEHYHMBOCTH B
ABOJIIOLIMM JKMBOM mpupoasl. EnuHuiia HacieAcTBEHHOM HMHG(OpPMaluu IeH — y4acTOK 5
(Jlokyc) XpOMOCOMBI, 0OECTIEYMBAIOIINI BO3MOKHOCTh Pa3BUTHUS MPHU3HAKA OpPTaHU3MA. 1
I'enotun u denorun. AnenbHble JOMUHAHTHBIE U PELIECCUBHBIC T€HBI. [ €TEpPO3UTOTHI U
roMO3Urotel. JIOMUHAaHTHBIE W pEUECCUBHBIE aiiedd. MHOKXECTBEHHBIA AaJIJICIU3M.
[TpusHak — 0COOEHHOCTH CTPOEHHUS HA JTIOOOM YPOBHE OpraHU3AIIHH.
Camocmoamenvnasn padoma o0yuaroOuuxcs. 1
[TonroroButk coodmieHne «OCHOBHBIE TEPMUHBI TEHETHUKI 2
Cooepircanue yueonozo mamepuana.
Tema 5.2 MoHoruOpuIHOe CKpelIMBaHHEe - MPOCIECKMBAHUWE HACIEAOBaHUS OJHOTO MpPH3HAKa. 9
Monorudpuanoe ckpemmBanue [lepriii 1 BTOpoit 3akoHbsl Menaens. ['ubpuaonoruueckuit meron. OcoO€HHOCTH METOA —
MPOCJICKUBAHNE M AHAJIW3 HACJIEJOBAHUS OT/IETIbHBIX aJbTEePHATUBHBIX MPU3HAKOB. 1
Camocmosamenvnasn paboma 00y4aOWuUxcs. 1




Pemenwne 3a1a4 Ha MOHOTHOPHIHOE CKPEITUBAHUE

Tema 5.3 Cooeprcanue yuebnozo mamepuana.
IuTorornyeckne 0CHOBBI [MuTtonornyeckne OCHOBBHI HacienoBaHus. llpaBuwino uymcrorel TameT. [paduyeckoe
HAcJIeI0BaHUS. COOTHOLICHHE TEHOTUIIOB OCO0e THUOPUIHBIX TMOKOJIEHUH MpPH TMOMOIIU PELIeTKU
ITennera. [IpaBuno «4uCTOTHI ramMeT.
CamocmoamenvHnasn padoma odyuaOuuxcs.
Pemenune 3anau no reme «l{utonornyeckue OCHOBBI HACJIEI0BaHUS IPU3HAKOBY
Cooepicanue yuebnozo mamepuana.
JurubpunHoe ckpemmBaHue. Tperuil 3akoH Menzgens (3akOH  HE3aBHCHMOIO
Tema 5.4 pacnpeneneHuss TeHOB). CTaTUCTUYECKUH XapakTep pacCIleIJICHHs, IOJY4€HHOTO

JAurudpuaHoe ckpeuuBaHue.

I'Menpenem. CoOTBETCTBHE HE3aBUCHMOIO PACIPENEICHUS AJUICIbHBIX I'€HOB KaKIOH
napbl TOMOJIOTUYHBIX XPOMOCOM M HE3aBHCHUMOIO HACJIEIOBAaHUS OOYCIOBIEHHBIX HMHU
IIPU3HAKOB.

CamocmoamenvHasn padboma o00yuarouuxcs.
Pemenue 3anau no reme «JluruOpuinoe Haciae10BaHNE IPU3HAKOBY.

Tema 5.5
AHaJju3upymouiee
CKpeluBaHue

Cooeprcanue yuebnozo mamepuana.

AHanu3upyroliee CKpelMBaHue — TUI CKPEIIMBAHUS, IPU KOTOPOM UCTIBITYEMYIO 0CO0b C
JOMUHAHTHBIM TPU3HAKOM CKPEIIUBAIOT C OCOOBI0 TOMO3HTOTHOW IO PEIEeCCHBHOMY
aJento.

T'oM03uTOTHBIE OpraHU3MBL. [ eTepo3uroTHhIC OpraHu3Mbl. DEHOTHITMUYECKOE TPOSBICHHE
JIOMUHAHTHOTO T€Ha T€TePO3UTOTHON U TOMO3UTOTHOM 0CO0eH.

Camocmoamenvnasn paboma ooyyarouuxcs.
Pemenue 3a1a4 Ha aHaNM3UPYIOLIEE CKPEIIMBAHUE.




Tema 5.6
B3aumoneiicTBue reHOB

Cooeporcanue yuednozo mamepuana.

['eHoTHI — cucTeEMa B3aMMOAEHCTBYIOIIMX T€HOB Oprann3Ma. BzanmonencTBre ajueabHbIX
T€HOB MEXJy €000l 10 MNpPUHIUIY TMOJHOTO M HEMNOJHOTO JOMHHHPOBAHMUS,
KOJIOMHUHUPOBAHMA U CBEPXIOMUHUPOBaHMs. [lmeHoTponHoe AeCTBUE HEKOTOPBIX T€HOB,
OKa3bIBAKOIIUX BIIMSHUE HA pa3BUTUE MHOIMX Npu3HakoB.  lluTomasmarnueckas
HAaCJEICTBEHHOCTb.

CamocmoamenvHnasn padoma 00y4arouuxcs.
Pemenue 3anau no treme «B3aumozeiicTBre reHOB»

Cooeporcanue yuebnozo mamepuana.
PaGoter T.Moprana u ero yueHukoB. CIICTUICHHOE HACJICJOBAHUE TEHOB, PACIIOIOKECHHBIX

Tema 5.7 B OgHOM Xxpomocome. [pymma cuervieHus. COOTBETCTBUE YHUCIA TPYIN CICIUICHUS
XpoMOCOMHO€ HACTENOBAHME | 13116y oMY HAGOPY XPOMOCOM. OGMEH ayIeTbHBIMH TeHAMU TOMOJIOTHIHBIX XPOMOCOM.
fnoJa. 3aBUCUMOCTh 4YaCTOThI KPOCCHHTOBEpa OT  pPAcCTOSHHS Mexay reHamu. [loiHoe
CrieTuIeHHe TeHOB. KpoccuHTOBep — TpoIlecc, MPOBOASIIMA K BO3SHHKHOBEHHUIO HOBBIX
KOMOMHAITU1 TCHOB.
Camocmoamenvhan padoma o0y4aOuuxcs.
Pemenwne 3amad mo Tteme « XpoMOCOMHOE ONIPEICIICHHE TI0JIaY.
Cooeporcanue yuebnozo mamepuana.
Tema 5.8

CuenJieHHoe ¢ IoJIOM

KapI/IOTI/IH BUJOB JKUBBIX OpPTraHHU3MOB. AYTOCOMI)I — XpPOMOCOMEI, OJWHAKOBBIC Y
HpeHCTaBHTeHCﬁ 000HX II0JIOB. reTGPOXpOMOCOMLI — XpPOMOCOMBI, I1I0 KOTOPbIM 00a moma
OTJIIMYAIOTCA APYyr OT Apyra. I'enbl TIOIOBEIX XpOMOCOM. HacnengoBanune ajjielIbHBIX T'€HOB

HacJleJ0BaHHe
B TTOJIOBBIX XPOMOCOMaX.
Camocmoamenvhan padoma o0y4aOuuxcs.
Pemenue 3anau no reme «ClenjaeHHOE ¢ OJI0M Hacle0BaHUEY
Cooeprcanue yuebnozo mamepuana.
T 59 N3MeHunBOCTh — 00IIIee CBOMCTBO KUBBIX OPraHU3MOB MPUOOPETaTh HOBBIC MPU3HAKU U
ema 5.

MyTaunmmaﬂ HU3MECHYUBOCTb.

CBOICTBA. MYTaI_[I/IOHHI)Ie HU3MCHCHUA CTPYKTYPhI HACJIICACTBEHHOTO Marcpuraljia Ha pa3HbIX
YPOBHAX €ro OpraHu3alnu. O6p8.30BaHI/IC YHUKAJIBHBIX TCHOTHUIIOB Ha OCHOBC
KOMOMHATUBHOM W3MEHYHBOCTH. HyTI/I HU3MCHCHUA TI'€HOMa KIICTKU: T'CHHBIC MYyTalllu,
XPOMOCOMHBIC MYTAallU, TCHOMHBIC MYyTAllUH.




CamocmoamenvHnasn padoma odyuaOuuxcs.

Pemenwne 3anad o reme «KoMOMHATHBHAS H3MEHUHUBOCTHY. 1
Cooepircanue yueonozo mamepuanda.
Tema 5.10 KomOunaruBHass  m3MeHuMBOCTh.  [Ipomeccel, mpuBoAsdmKME K  KOMOMHATUBHOU 1
KomOunarnenast M3MEHYUBOCTH: PEKOMOWHAIIMU T€HOB MPU KPOCCHHIOBEpe B mpodaze MmepBoro JeiaeHus, 5
H3MEHHBOCTD HE3aBHCHMOTO PACXOXKICHHS XpPOMOCOM B aHadase TOro ke JeNeHMs, CIydaifHOTo
COYETAaHMsI Pa3HBIX COPTOB TraMeT IMpH OIUIOJOTBOPEHUU. 3Haue€HUE KOMOWHATHBHOU
W3MEHYMBOCTH JIJIs1 SBOJIFOITMOHHBIX MTPOLIECCOB.
CamocmosamenvHnan padoma 00y4arOuuxc. 5
Pemenue 3anau no teme «KomOMHATHBHAS U3MEHYUBOCTH 1
Cooeprcanue yuebnozo mamepuana.
Moaudukanun — 3BOJIOIMMOHHO 3aKPEIUICHHBIE PEaKIUu OpraHM3Ma Ha H3MEHEHHE
Tema 5.11 YCJIOBUI OKpY’KaloIIeW cpelnbl Mpu HEM3MEHHOM reHotumne. OmnpeneneHrne TeHOTHIIOM 1
MonudukanuoHHasi OpraHu3Ma BO3MOXXHOCTHM HM3MEHEHHIl TOTrO WM WHOro mnpu3Haka. Hopma peakuuu 2
U3MEHYMBOCTH npusHaka. [llupoTa HHIMBUIYAIBHOM HOPMBI PEaKIMK. 3HAYCHUE U3yUYEHUS MYyTaIUi JIs
MEJUKO - T€HETUYECKOTO KOHCYJIBTHPOBAHUS B CIy4ae ayTOCOMHO- 2
JOMHUHAHTHBIX 3200JI€BaHUI.
Camocmoamenvnasn padoma odyyarowuxcs 1
Permenne 3a1au « AyToCOMHO-TOMHUHAHTHBIE 3a00JI€BaHUS) 1
Cooepicanue yuebnozo mamepuana.
Tema 5.12 [maBHBIE 3agaum  MEOMKO-TEHETHYECKOTO  KOHCYIbTUpOBaHuUA. [IporHosupoBanue
Meauko-reHeTu4ecKoe BEpOSITHOCTH  TOSIBJIEHUSI  JI€T€ C  HACIEACTBEHHOW aHoMaineidl. BblsaBieHue 2
KOHCYJIbTUPOBAHHUE HACJIEICTBEHHBIX 3a0o0neBaHui. 3HaueHue CBOEBPEMEHHOTO MIPOBEICHUS
MPOPUITAKTUIECKUX MEPOTIPUSITHIA.
Camocmoamenvnan padoma 00yuaroOuuxcs. 2
[TonroroButk coobmieHne Ha TeMy « HaciencTBeHHBbIE 00JI€3HN YETTOBEKaY 1
1-2
Pazneux 6. 6/3

Hcnoab3oBaHue JO0CTHXKEHUIT OMOJIOTHH B MeIMIIHE H HApOAHOM xo3siiicTBe. Buonuka




Tema 6.1
Co3nanue nopos ;kMBOTHBIX U
COPTOB PACTEHUH

Cooepircanue yueonozo mamepuand.

I'enetnka — Teoperuueckass oOcHOBa cenekiuu. OJOMalllHUBAaHUE JKUBOTHBIX U
BBIpAIIMBAaHUE KYJIBTYPHBIX PAacTEHUH — HadaJbHBIE dTamnbl ceiekuuu. Ydenwe H.M.
BapuiioBa o 1ieHTpax MHOTo0Opasus U MPOUCXOKACHHS KYIBTYPHBIX pacTeHUil. OCHOBHBIC
METOJIbI CENICKITUU: THOpUAM3alusg W HCKYCCTBEHHBIH OTOOp. OCHOBHBIC IOCTH)KCHHS
COBPEMEHHOM  CEJeKUMM  KYJIbTYPHBIX  pPACTEHUW,  JIOMAIIHUX  JKUBOTHBIX U
MHUKPOOPTaHU3MOB. bBHOTEXHONOTHs, €€ JOCTWKEHUS | TEPCHEKTHUBBl Pa3BUTHS.
DTHUYECKUE aCIIeKThl HEKOTOPBIX JTOCTHKCHUN B OMOTEXHOJIOTHH.

CamocmosamenvHnan padboma 00y4arOuuxcs.
CocraBnenue Tadbauipl «LIeHTpbI IPOUCX0XKIEHUS KYIBTYPHBIX PaCTEHUI

Tema 6.2
Ceexknusi MUKPOOPTaHU3MOB

Cooeprcanue yuebnozo mamepuana.

HHTeHCMBHOE UCMOJIB30BAHHE MHKPOOPTaHU3MOB B TEXHOJOTHYECKUX IMpOIEccax.
PazButue mnpomblliuieHHOW MUKpoOOHosiornu. VHTEHCHBHAs CEJIEKIMs HOBBIX IIITAMMOB
MHUKPOOPTaHHW3MOB C MOBBIIIEHHONW MPOAYKTUBHOCTHIO BEIIECTB, HEOOXOAUMBIX YEIIOBEKY.
[Ipon3BOACTBO C OMOIIBI0 MUKPOOPTAaHU3MOB HE3aMEHUMBIX aMUHOKUCIIOT. TeXHOIOTHS
MOJTy4eHUsT HEOOXONMMBIX YEeJIOBEKY MPOAYKTOB M3 JKMBBIX KIETOK. lcmonb3oBaHue
MUKPOOPTaHU3MOB B MeTautypruu. Mcmonbp3oBaHue CHOCOOHOCTH MHKPOOPTaHU3MOB
HEMpPEepBIBHO CHUHTE3MPOBATh OCNKM TpHU ONarompusaTHBIX ycioBusx. IIpeomonenue
MEXBHJIOBBIX 0aphepoB M Mepeaada OTAEIbHBIX MPU3HAKOB OJHUX OPTaHU3MOB JIPYTUM C
ITOMONIBIO IIEPEHOCA TE€HOB.

Camocmoamenvnasn paboma o00yuarouuxcs.
[ToaroroButk npe3zeHtanuio «Cenekiuss MUKpOOPraHU3MOB.

Tema 6.3
buonuka - HanpasieHHe
0M0JIOTUM 1 KHOCPHETHKH.

Cooepocanue yuebnozo mamepuana.

buonnka xak oHO W3 HaNpaBlIeHUW OMOJIOTUU M KUOCpHETUKH. PaccMoTpeHrne OMOHMKOM
ocobeHHOCTEH MOP(POPHU3NOTOTUIECKONH OpraHu3alliid JKUBBIX OPraHM3MOB U HX
WCIIONb30BaHUsL [UJISl CO3JAHUSI COBEPILICHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB IO
aQHAJIOTUM C OKUBBIMH CHUCTeMaMHu. [IpUHOHMIBI W TpPUMEpPHl HWCIIOJIB30BaHUS B
XO3SMCTBEHHOW JIeATENbHOCTH Jrofell MOpPOPYHKIMOHANIBHBIX YepT OpraHu3aliu
pacTeHUH U KUBOTHBIX.




CamocmoamenvHnasn padoma odyuaOuuxcs.

[TogrotoButes pedeparsi 1o Teme «lIpUHIMIIBI W TpPUMEpPBl HCIOIB30BAHUS B
XO3SMCTBEHHON JIeATeNbHOCTH Jrofell MOpGOPYHKIMOHAIBHBIX YepT OpraHu3aluu
pacTEHUN U KUBOTHBIX»

Pazgen 7.
IBOTIOLUS OPraHUYeCKOro Mupa
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Tema 7.1 DBoJronus
OpraHn4ecKoro Mupa

Cooeprcanue yuebnozo mamepuana.

3nauenue padbor K.JIununes, XK.b.Jlamapka B pa3BUTUU SBOJIIOLIMOHHBIX U B OUOIOTHU.
Opomonnonnoe yuenue Y. Jlapuna. EctectBenHblit 0oT00p. Posb 3BOIIOLMOHHOTO
ydeHus B (GOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MUPA.

CamocmoamenvHnan padboma 00y4arOuuxc.
[TogroroButs pedepar «IBONIONHS OPTaHUIECKOTO MUPAY

Tema 7.2
HcTopusi pa3sBUTHS KU3HH HA
3emJie

Cooeporcanue yuebnozo mamepuana.

Hcropus npecTaBIeHU O MPOUCXOKICHNAN KU3HU. [ MITOTE3BI O MyTSIX BOZHUKHOBEHUS
KU3HM M O MeECTe 4YelloBeKa B CHUCTEME KHMBBIX CYyLIeCTB. Teopus abOuoreHesa:
MIPOMCXOKJCHUE  KUBOro W3  HexuBoro. Teopus  OuoreHesa:  OTpHUIlaHHE
CaMONPOM3BOJIBHOTO 3apOXKIACHUS KU3HU. B3msiipl Ha npoucxoxaeHue xu3Hu B CpenHue
Beka. Pabotsr JI. [1acTepa, onpoBepratoiire BO33peHUsI O CaMOTIPOU3BOILHOM 3apOXKICHUU
KHU3HU. YIIyOJeHHe TMpeACTaBICHUMH O HENpPEepbhIBHOCTH U BEYHOCTH  JKM3HH.
Marepuanuctuyeckrue TEOpUU NporcxoxaeHus xu3Hu B XX Beke.

Camocmoamenvnasn padoma 00y4arOuuxcs.
IToxroroBuTh NIpe3eHTANHIO «VICTOPHUS pa3BUTHS JKU3HH HA 3eMJIC).

Tema 7.3
Cucrema opranu4eckou
npupoas! K. Jlunnest

Cooepicanue yueonozo mamepuana.

Bkmang B co3manme cucrembl npupoasl K. Jlunuesa. llpuHunmn wepapXuuHOCTH B
kinaccupukanuu. bunapHas (nBoMHAas) HOMEHKJIATypa i O0O0O3HA4eHMsI BHUJA.
UckyccrBennocts cuctembl K.JIunnes. IlpeacraButenu tpancpopmusma P. I'yk, Dpasm
HapsuH, Y. lapsun, [ere.




CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToaroroButs coobmenue «Cucrema opranudeckoi npupoasl K.JIluaues»

Tema 7.4
Pa3zBuTHE DBOJIOIUMOHHBIX HAEH

Cooepicanue yuebnozo mamepuana.

Yenexu B pa3BUTUM CpaBHUTEIbHOW aHaromuu. Pabotel (dpanirysckoro yuenoro XK.
KioBbe. [lpunnun koppensiuuid (COOTHOCUTEIBHOCTH) B CTPOCHHH OPraHOB KUBOTHBIX.
[laneonTonornyeckue JaHHbIE U UX POJb B JOKA3aTEIbCTBE CMEHBI (JOPM KUBOTHBIX Ha
3emute. Teopust karactpod KroBee. Dxosnormueckue wuccinenoBanus K.D.Pymbe.
Nzyuenue reorpaduyeckoii nm3menuunBoctu BuAoB H.A.CeseproBa. [Ipeamonoxenus o
BO3MOXKHOCTH POJICTBA MEXKIY BUJAMH U MPOUCXOKICHUH OJHOTO BHA OT APYTOroO.

Camocmoamenvhasn padoma o0y4aroOmuxcs.
IToarorosurs cooOuienue «Pa3BUTHe DBOIIOMUOHHBIX HACH

Cooeporcanue yuebnozo mamepuana.
K.b. Jlamapk. Co3nanue mepBOd SBONIOIUOHHOW TEOPHH. OCHOBBI €CTECTBEHHOU

Tema 7.5 CUCTEeMbI KjaccuuKaiuu. DBoIOIUOHHbIE uaen Jlamapka. MexaHu3mMbl U3MEHYHBOCTHU
IBOJIIOIMOHHASI TEOPHSI OpraHM3MOB U  00pa3oBaHMsl  HOBBIX  BMJIOB:  CTPEMJICHHME  OpraHuU3MOB K
K.b./Tamapka COBEpIICHCTBOBAHUIO M BIMSHHUE YCIOBUI BHEIIHEH Cpelbl Ha pa3BUTHE IPU3HAKOB.
Bxuman Jlamapka B pa3BUTHE SBONIOIMOHHBIX MpeAcTaBneHnil. Omubku Jlamapka.
Camocmoamenvhan padoma o0y4aouuxcs.
[ToaroroBUTh COOOIIEHNE HA TEMY «DBOJIIOLIMSI OPraHUYECKOTO MUPa»
Cooepicanue yueonozo mamepuana.
Tema 7.6 EcrecTBeHHOHay4Hble npeanocbulku Teopun Y.[lapBruHa. ['eonormyeckue npeanoChbUIKH.

Teopus 3Boronnu Y./lapsuna

JlocTmkenuss B 00JIaCTH IMTOJOTHU U SMOPHOJOTUM. DKCIEAUITMOHHBIA Marepuan Y.
Hapsuna. bypHoe pa3Butue ecrectBeHHbIX Hayk B XIX B. Ilpeanonoxenus [lapBuna o
MIPUYMHAX U MEXaHU3Max U3MEHEHHUsI BUJIOB.

Camocmoamenvhan padoma o0yuaroOwuxcs.
[TonroroBUTH AMEKTPOHHYIO Npe3eHTanuio « Teopus sBomonnn Y./{apsrHay




Tema 7.7.
Yuenue Y./lapBuna 00
HCKYCCTBEHHOM 0TOOpe

Cooepicanue yuebnozo mamepuana.

UckycctBennslii  or6op.  DopMBl  HCKYCCTBEHHOTo  oTOOpa.  Meromuueckuit
(cosnarenbHbIi) 0TOOpP. beccoszHarenbHbIil 0TOOP. JIOCTHXKEHHS CEIBLCKOTO XO3siCTBa
Anrmun B X1X B. B 001acTu BbIBEACHUS IOPOJ] AOMAIIHUX KUBOTHBIX U COPTOB PacTeHUN
— MOJIETTh MPOILIECCOB, MPOUCXOASAIINX B pUpoze. Kpynnorosapuoe
CEJIbCKOXO3SIIICTBEHHOE  MPOU3BOJACTBO B AHIIMU KaK COIMAJIbHO-DKOHOMHUYECKAs
npeanocbuika reopun Y.J/{apsuna.

Camocmoamenvhan padoma o0y4aOuuxcs.
[lonroroButs pedepar «Yuenue JlapBrHa 00 HCKyCCTBEHHOM OTOOpE»

Tema 7.8

Yuenne U.[JapBuna o
€CTeCTBEHHOM 0TOOpe

Cooepocanue yuebnozo mamepuana.

VYuenue [lapBuHa o ecrecTBeHHOM oTOOpe. BceoOias mHAMBUIyalbHAS N3MEHUYHUBOCTD,
M30bITOUHAS YHCIEHHOCTh MOTOMCTBA, OIPAaHUYEHHOCTh PECYPCOB Y MpeacTaBUTENeH
BUJIOB XUBOTHBIX U pacTeHuil. @opmbl OOpbOBI 3a CYLIECTBOBAHME M €CTECTBEHHBIH
or6op. BuyrpuBumoBas G6oprba. MexBunosas 6opnba. boprba ¢ HeOraronpusTHHIMU
yCJIOBUSIMU BHElIHeH cpenbl. EctecTBeHHBbIN 0TOOp. 3HaueHue yuenus JlapBuHa.

Camocmoamenvhan padoma o0y4aOuuxcs.
CocraButh cxemy « [Ipeanoceuiku Bo3HUKHOBEHUs yueHus Y. JlapBuHay.

Pa3znea 8.

COBpeMeHHBIe NpeaACTABJICHUA 0 MEXAHU3MAX M 3AKOHOMEPHOCTHAX 3BOJJIIOIIUH. MHKpOBBOJ’[]OI[I/Iﬂ
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Tema 8.1
Bua kak eIMHNIA YBOJTIOLHHA.

Cooeporcanue yueonozo mamepuana. Bupn. Kpurepum u crpyktypa. Bug —
COBOKYITHOCTb OCOO€H, CXOJIHBIX IO CTPOEHHUI0, CBOOOJHO CKPELIMBAIOIIUXCS MEXKIY
co0oil M JaromMx IJIOAOBUTOE MNOTOMCTBO. PempoayktuBHas wusonsuus Buja. Ilyru
3alIUIIEHHOCTH TeHO(OHIa BUJA: CPOKH PAa3MHOXEHHsS, MECTa Pa3MHOXEHUs, CTPOTUH
pUTYyal MOBEACHMS MPU CHAPUBAHUU, UCTOYHUKH MUIIK. Bua — peanbHO cyliecTByromas
€IMHHLIa OPraHUYECKOTo MUpa. Apean oOuTaHus BUAA.

Camocmoamenvnasn padoma odyuaouuxcs.
[ToaroroButk npe3entanuio «Bug kak eAMHALIA BOJTIOIAN)




Tema 8.2.
IIpouecc BI000pasoBanus

[Iponiecc  BumooOpazoBanusa. Marepuan Juis  €CTECTBEHHOTO — OTOOpA. Bxnan
C.C.YUerBepukoBa B HOMYJISLMOHHYIO TI'€HETUKY. MyTallMOHHBIN NPOLIECC — MOCTOSHHO
JEUCTBYIOIIMIA HMCTOYHUK HACJIEACTBEHHONW H3MEHUMBOCTU. ['eorpaduueckas H30JsALM.
Okosornyeckas uzonsanus. Ilomymsanus - aneMeHTapHast SBOJIIOLIMOHHAS €INHULA.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[TonrotoButs pedepar «Ilpomecc Bum00Opa3oBaHUS)

Tema 8.3
EctecTBeHHBIN 0TOOP KaK
ABUIKYIIAsl CHJIA IBOJIIOLUH

Cooeprcanue yuebnozo mamepuana.

OO0pazoBaHue HOBBIX BHJIOB — PE3yJbTaT JCHCTBHS €CTECTBEHHOIO 0TOOpa IPU U3MEHEHUHU
YCJIOBHH CYIIECTBOBaHMS Ha (POHE TpOMagHOTO pa3sHOOOpa3us TEHOTHUIIOB OcCOOed u
reHO()OHI0B NOMYISIUY.

CamocmoamenvHasn padoma o00yuarouuxcs.
[TonroroButs npeseHTanuio «EctecTBeHHbBIN 0TOOP — ABMXKYIIAS CHJIA SBOJIIOIHH.

Tema 8.4
JBOJTIOLMOHHAS POJIb MyTalUH

Cooeprcanue yuebnozo mamepuana.

OBOJIOLMOHHAA pojdb MyTauuid. MyTalMOHHBIA Mpolecc — HUCTOYHUK pe3epBa
HAaCJEACTBEHHOM HW3MEHUYMBOCTH MOMYJIANMK. MyTalMOHHBIM IpoLecC — OCHOBA A
JIeUCTBUSL €CTECTBEHHOro oTOopa. Poib MyTalMOHHOrO mporecca B MOIJEpKaHUU
BBICOKOM  CTETMEHH TEHETHYECKOro pa3HooOpasus momyiasiuuid. Poimb MyTalnMoHHON
M3MEHYMBOCTH B TOSIBICHMM OOJIBIIONO 4MCia BapUaHTOB IeHOB. M3MeHEHHsI T'€HOB U
MIPU3HAKOB Ojarojaps TeHHBIM, XPOMOCOMHBIM, T'€HOMHBIM MyTanusMm. Hamisannas
JI€MOHCTpalMs TOSBJIEHUS OOJBIIOTO0 MacCHBa HOBBIX IPU3HAKOB W CBOMCTB NpHU
BO3HUKHOBEHUHU KPYIHBIX TAKCOHOMHUYECKHX 00pa30BaHUI — HOBBIX THUIIOB M KJIACCOB.

Camocmoamenvhan padoma o0y4aOuuxcs.
[ToarotoBuTh pedepar « IBOMIOIMUOHHAS POJIb MYTAIIHID)

Tema 8.5
I'eneTnueckue npoueccel B
NOMYJISIHUAX

Cooeporcanue yuebnozo mamepuana.

IeHeTnueckne Tmporecchl B MONYISANHSX. HeHampaBiIeHHOE CilyJailHOe W3MEHEHHE
gacToThl TeHoB. [IpeoOpa3oBaHue T€HETUYECKOM CTPYKTypbl reHoB. [Ipeiid reHoB mpu
MUTrpannuu paCTeHI/Iﬁ WIA S>KUBOTHEBEIX. MaccoBas HeI/I36I/IpaTeJ'H)HaSI ruoenp JKUBBIX
OpPraHM3MOB, MAJIOMOABMKHBIX (OpPM TpU TPUPOAHBIX KatacTpodax. OmpeneneHue
TeHETUYECKOW CTPYKTYPHI MOMYJISIHKA B iepuoy] e€ paciera. [leproanueckue koineOaHus
YHCIEHHOCTH TOMyMsIuii. B3anMooTHOIIIEHNS «XUITHUK — kepTBay». [IpocTpaHcTBeHHAS




3oy, VTHOpuAWHT. DBOJIONMMOHHOE 3HAYEHHWE W30JAIUNA. MUKpPOIBONIOIUS —
W3MEHEHUS OMYIISIIUI B X0JIe €CTECTBEHHOT0 0TOOpAa.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToaroroButh Npe3eHTANIO «MHUKPOIBOIIOLIHSI.

Tema 8.6
JABuaxymuii oTo0p

Cooeprcanue yueonozo mamepuana. Dopmbl ecTecTBeHHOro orbopa. Bxiag
N.N.1Imansrayzena, C.C.UerBepukoBa B MOHSATHE O €CTECTBEHHOM oTOOpe. JBHmKymas
¢dbopma ecrectBeHHOr0 oTOOpa. JlaBnenue ot0opa HPOTHB O0COOECH MMEIOLIUX OTKIOHEHHE
OT cpeaHell HOpPMBbI, JTHUOO B CTOPOHY YCHJIEHUS, JTHOO B CTOPOHY OcCiaOIeHUs
BBIPXEHHOCTHU IIpU3HaKa. TBOpueckas pojib €CTECTBEHHOI'O 0TOOpa.

CamocmosamenvHnan padboma 00y4arOuuxca.
IToarorosuts pedepar «IBnxymuit or6op»

Tema 8.7
Cradnansupyrommii ordop

Cooepiicanue yueonozo mamepuana. Cradbunusupyromuii oréop. JlelictBue orbopa B
MOCTOSIHHBIX ycioBusix cpenpl. .M. 11Imanbrayzes o 3HaueHuu cTabuan3upyrouieil popmsl
orbopa B 3BoOLMH. [leficTBre 0TOOpa Ha MojiepKaHue paHee CIOXKHUBILErOCs MPU3HAKA.
HampaBnenue nedictBusi oTObopa HPOTUB 0CO0EH HMMEIONMIUX OTKJIOHEHHE B TIOJB3Y
CpeaHero 3Ha4eHus npu3Haka. CoXpaHEHHUE CIOXKMBILErOCs T€HOTUIIA OT pa3pyLIaroIIero
JNEUCTBHSL MYTAlMOHHOIO Impouecca. <«KUBbIE HCKOIIaeMbIE»: JIAaTUMEpPHs, TrarTepus,
TapakaH, THHKTO.

Camocmoamenvrnan padoma 00y4arouuxc.
IToaroroButs pedepar «CTabUIM3UPYIOIIUNA 0OTOOP»

Tema 8.8
PaspriBaromuii oTéop

Cooepirrcanue yuednozo mamepuana. Paspeiaromias (Au3pynTiuBHast) popma oToopa.
Coueranne GpopM ABMKYIIETO U CTAOMIM3UPYIOIIETro oToopa. JleiicTBrue orbopa B
YCIIOBHSAX, XapaKTEPU3YIOLINXCS Pe3KUMHU U3MEHEHUSIMH YCIIOBUH CYIIECTBOBAHUS,
CUTYAalllH, B KOTOPOI (paKTOpbI U3MEHSIOTCA HE TUIaBHO, a CKaukooOpa3Ho. OTOop
OpPraHU3MOB CO CpeHeN BhIpa)KeHHOCThIO Npu3Haka. [IpenMyiiecTBa B BEDKUBAaHUH
OpraHn3MoB, UMCIOIIUX YK

JIOHEHUSI KaK B CTOPOHY YCHJICHUS, TaK U B CTOPOHY OCIIa0JICHHsI TPH3HAKA.




CamocmoamenvHnasn padoma odyuaOuuxcs.
[TonroroButk coobmenue «Pa3priBaromuii oTOOP»

Tema 8.9
ITos0BoOI 0TOOP

Cooeporcanue yuednozo mamepuana.

[TonoBoit oT6op. OOYCIOBIEHHOCTh MOJOBOTO OTOOpa BHEIIHUMH pa3IUYUsSIMU B
CTPOEHUHU OpraHu3MOB camIiloB U caMok. [lomoBoit aumopdusm. Pesymprar mnosnoBoro
orOopa. YuacTue B pa3MHOXXCHHH HauOojee aKTUBHBIX, 37I0POBBIX M CHJIBHBIX CAMIIOB.
Hcue3noBeHne reHOTUTIOB cabbIx camIloB U3 reHodonaa Buaa. [loaoBoit aumMopdusm kak
YaCTHBIN cllyyail BHyTPUBUOBOTO €CTECTBEHHOTO 0TOOpA.

Camocmoamensvhasn paboma o6yuaoujuxcs.
[MoaroroButs coobmienue «IlomoBoii 0T60p»

Tema 8.10
IIpucnocodjeHHOCTH
OPraHH3MoOB K yCJIOBHSIM
cpenbl

Cooeprcanue yuebnozo mamepuana.

[TpucnocoOIeHHOCTh OPraHU3MOB K YCJIOBHSM  OKPYXKAlOIIeH Cpelbl Kak pe3ylbTrar
JICWCTBUSL €CTeCTBEHHOTro 0oTOOopa. IIprucnocob1eHHOCTh BUAa U COOTBETCTBHUE CTPOCHUS
BHYTPEHHUX OpPraHOB BBHIMONHAEMBIM (QyHKUIUAM. COOTBETCTBHE (DPU3MOTOTHUECKUX
(GYHKIHHN yCIOBUSM OOUTAHUS, UX CIOXXHOCTH M pa3HOO0pa3usl.

Camocmoamenvnasn padoma o00yuarouuxcs.
[ToaroToBUTH NMpe3eHTANIO «ATANTALMN — PE3YAbTAT SBOIIOLUN

Tema 8.11
3a00Ta 0 MOTOMCTBE

Cooeprcanue yuebnozo mamepuana.

3abora o moromcTBe. IIpucnocobnenus, odbecrneynBaromMe 3auUTy TOTOMCTBA OT BParos.
@®opmbl 3a00Thl 0 moToMcTBe. Hambonbias Oe30macHOCTh MOTOMCTBA IPU Pa3BUTUU
3apozplia B Tene marepu. KommeHcanusi CHMKEHMS IUIOJOBUTOCTH BO3pacTaHUEM
BBDKMBAEMOCTH Mosiofid. OueHb BBICOKAsl IJIOAOBUTOCTh OECHO3BOHOUHBIX M HHU3LIMX
MO3BOHOYHBIX KUBOTHBIX, KaK CPEACTBO OOpPHOBI 3a CyIIeCTBOBaHKE BU/Ia B IIEJIOM. 3a00Ta
O TIOTOMCTBE y BBICIIUX JKMBOTHBIX B BHJE CJIOXHBIX WHCTHHKTOB, CIOCOOHOCTH K
MH/IMBUyalbHOMY 00yueHHo. BeikrBaeMocTs ocobelt ¢ Oosee coBepIieHHBIMU (OpMaMu
3200ThI O TOTOMCTBE.

Camocmoamenvhan padoma o0yuaroOwuxcs.
[ToarotoButh coobmenue «3aboTa 0 TOTOMCTBE»




Tema 8.12
du3znojiornyecKue aganTanuu

Cooeporcanue yueonozo mamepuana.

Ousnonornyeckne  aganranuu.  CoueTaHWe  NPUCHOCOOJICHHOCTH  MPOIECCOB
KHU3HEACSITEILHOCTH K YCJIOBHSIM OOMTAaHUS C COOTBETCTBYIOIIEH (OpMOH U OKpacKou
TeNa, 1EeIecOOOpa3HOCThI0 TMOBEACHUS B oO0ecrieueHUMM ycmexa B OopbOe 3a
CYIIECTBOBAHHUE. 3HayeHue (HU3MOJIOTHMYECKUX aJanTaluid Juis  [OAACepHKaHHs
YCTOMYMBOCTH OOMEHA BEIICCTB B OpPraHU3ME B IOCTOSHHO KOJECOIOMIMXCS YCIOBHSIX
BHEIIHEN CPEBL.

CamocmoamenvHasn padboma 00yuarouuxcs.
[ToaroroButk npeszentanuio «OU3n0IOrHUIecKre aganTaum»

Cooeprcanue yuebnozo mamepuana.

OTHOCUTENBHBIA XapakTep MPUCIOCOOICHHOCTH OPraHM3MOB. TOHKOE MPHUCIIOCOOICHHE
OpraHM3MOB K YCIIOBUSIM cyllecTBoBaHUs. llenecooOpa3HOCTh JTHOOOTO  BHJIOBOTO
MPU3HAKA WM CBOMCTBA, HOCSIIETO MPHUCIOCOOUTENBHBIN XapaKTep K JaHHOM cpene, B

Tema 8'}3 JAHHBIX JKU3HCHHBIX YyCIOBHsX. [losBIIeHHME NPUCHIOCOONCHUH — pe3yabrar oTdopa
OTHOCHTeILHBII XapaKTep CITyJailHBIX HACJIEIICTBEHHBIX M3MEHEHHH TOBBIMIAIOIINX KU3HECTIOCOOHOCTh OPTraHU3MOB
NpHCHOoCcodIeHHOCTH B KOHKpETHBIX ycnoBusX. llenecoobpa3HoCcTh KMBOM HpPUPOABI —  pe3yibTar
HCTOPUYECKOTO PAa3BUTHSI BHJOB B OIPENEICHHBIX YyCIOBUAX. OTHOCHTEIBHOCTH U
BPEMEHHOCThH TIPUCTIOCOOIIEHHOCTH OPTaHU3MOB.
Camocmoamenvhan paboma o0y4aromuxcs.
[ToaroroButs pedepar «OTHOCUTEIBHBINA XapaKTep MPUCIIOCOOTEHHOCTH
Cooepycanue  yuebH0o20  mamepuana. Anomarpudeckoe (reorpaduueckoe)
Tema 8.14 Buz000pa3oBanue. OOpa3oBaHue HOBBIX BHJOB ITyTE€M MPUOOPETEHHS MPUCIIOCOOICHUN
AJionarpuyeckoe OTAETHHBIMH TPYIIaMH OPTaHU3MOB TP OTPEICICHHBIX YCIOBHSIX M3 OIXHOW TOMYISIINN
BH/1000pa3oBaHne WIA TPYNITBI CMEXHBIX TOMYISINI, pacloOJIOKEHHBIX Ha Tepudepun apeana. 3HaYCHUE

AJI0MaTpru4€eCKoOro BI/IJIOO6p330BaHI/I${ JJII OBOJIFOITHH.

Camocmoamenvnasn padoma o0yuarOuuxcs.
[ToaroToBUTH pedepar «Amonarpuueckoe BHI000pa30BaAHUE)




Cooepircanue yueoHo20 Mamepuana. Cumnarpuyeckoe (9KOJIOTHYECKOE)
BU000pasoBanue. OOpazoBaHme HOBOro Bujga BHyrpu  apeama.  CrocoOsr
CUMIATPUYECKOr0 BHJI000pa3oBaHusA.  BO3HUKHOBEHHE HOBBIX BHJIOB IMpPH OBICTPOM

Tema 8.15 M3MEHEHUH KapHOTHUIIA IyTE€M MOJMILUIOMAM3AMH OCHOBHOIO XPOMOCOMHOIO Habopa
C N 2
umMnarpuieckoe MpenKkoBoM rpynmnbl. [HMOpuaAM3anMs € MOCIEIYIOINIMM YIBOGHHEM 4YHUCIIa XPOMOCOM.
BH/1000pa3oBaHue PenponyktuBHas u301sMsg 0cOO€l  BHYTPU NEPBOHAYAIBHOEAWHOW MOMYJISIIMUA WA
CIMSIHUS XPOMOCOM M XPOMOCOMHBIX IEpPECTPOEK. 3HAYEHHE CHUMIIATPUYECKOTO
BUI000pa30BaHus 1Jis SBOIIOLIUU.
Camocmoamenvrnas padboma odyuarouuxcs.
CocraBuTh cxemy «CUMIIaTpUYECKOE BUI000PA30BaHUE)»
1
Pa3nen 9. 8/4
Maxkpo3Bosrouust
Cooepicanue yuebnoco mamepuana.
Tema 9.1 I'maBHbIe HampaBieHHUss OWOJIOTHYECKOW JBOJIONMH. HampaBieHHs 3BOJIOIMOHHOTO 5

I'lmaBHBIC HanpaBJIeHUA
0MOJI0rH4eCcKO IBOTIOLHMHU

mporecca: OWOIOTMYECKH TIporpecc M OWONormueckwit perpecc. buonornueckuit
mporpecc — HpOLUBETAHUC cHCTEMaTHYeCKOM rpynmnbsl OpraHu3mMoOB —  BBICOKad
YHCIEHHOCTh, IIUPOKHN apeay, OONbIIOe KOJIWYECTBO CHCTEMATHUECKHX Tpymm —




pesynbTar ycrexa B 0opb0Oe 3acyiiecTBoBaHue. buonoruueckuii perpecc — OTCYTCTBHE
HE0OXOUMOTO YPOBHS MPUCIIOCOOIIEHHOCTH — YMEHBIICHHE YHCICHHOCTH, COKpAIICHHE
apeaja, CHI)KCHHE YHMCJIa CHCTEMaTHYeCKHX TPYII — 4YpeBaT BBIMUPAHHEM. DBOJIOLUS
KPYIHBIX CUCTEMATUYECKUX TPYII HAJIBUIOBOTO paHra. Makpo3BOIIOIHSI.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToaroroButs npeseHTanM0 «MaKpOIBOTIOIHS

Tema 9.2
Iyt nocruxeHus
0MO0JI0rHYecKOro nmporpecca

Cooeprcanue yuebnozo mamepuana.

[Tyt mocTkeHHss OMOJIOTMYECKOTO Mporpecca. [JaBHbIe HampaBJICHUS MPOTPECCUBHON
sBomonuu.  AporeHe3  (MOp(o(dH3MOIOTHYECKH  MPOTpecc),  IBOIIOMHUOHHOE
HampaBJICHUE, COMpOBOXIaroImeecs apomopdozom. ApomMopdo3 —  YCIOKHEHHE
OpraHu3anyy, MogHsATHe € Ha Ooyiee BBICOKHI YpOBEHb. AJUIOT€HE3 — HBOJIOIHMOHHOE
HaIpaBJICHUE, COMPOBOKAANOIIEECS Hauoanantanuii (amomopdo3os). Mauoananranum —
MOJIC3HBIE HM3MCHCHHS, HE W3MCHSIONIME YPOBHS opraHusanuu. Kararemes —
SBOJIOIMOHHOE  HANpaBJICHUE, COMPOBOXJAIOUICECS  YIPOIICHUEM  OpTaHU3aIiH.
Herenepanus Mo(opuOIOTHIECKUi perpecc, BeAyIIMid K WCYE3HOBEHHUIO OpPraHOB
KU3HH. 3HaUEHHUE aporeHe3a, aJuloreHe3a, KarareHes3a Jist SBOJTIOIIHH.

Camocmoamenvnasn padoma o00yuarouuxcs.
[TonroroButk npesentanuio «IlyTu qocTu)EHUST OMOTOTUYECKOTO IPOrpeccay

Tema 9.3
3aKoHOMepHOCTH
OMOJIOrHYeCKO IBOJIIOIHH

Cooepicanue yuebnozo mamepuana.

OCHOBHBIE 3aKOHOMEPHOCTH OHMOJIOTUYECKOW SBOJIONUH. J[MBEpreHInsT — OCHOBa BCETO
ABOJIOLIMOHHOTO Tpoliecca. Pe3ynbTarsl AeicTBHS ecTeCTBEHHOro 0TOopa. [oMonoruuHbIe
OpraHbl, OpraHbl, COOTBETCTBYIOIIWE IPYr APYry II0 CTPOEHUIO, INPOUCXOXKICHHUIO U
BBITIONHSIONINM pa3Hble (GyHKIUU. KoHBepreHIms — CXOACTBO 0cO0el, OTHOCSIIMXCS K
Pa3HbBIM CHCTEMATHYCCKUM TI'pYIIIIaM. AHBanornygrie OpraHbl, OpraHbl BBIIIOJIHAIOMIUC
CXOJHbIe (PYHKIIMH, HO UMEIOIINE PAa3IMYHOE CTPOSHUE U MpoucxoxkaeHue. [lapamiennsm
—(hopMa KOHBEPTE€HTHOTO PA3BUTHUSI CBONCTBEHHOTO TE€HETHYECKH OJM3KUM Tpyrmam
OpPraHU3MOB. 3HAYCHHUE TUBEPTCHIINH, KOHBEPTCHIINN U TapajlIeIi3Ma JITsl SBOJTFOITHH.




Camocmoamenvhnasn padoma o0y4aOuuxcs.

[ToarotoButh pedepar «3aKOHOMEPHOCTH OMOTOTUYECKON IBOITOLIUN 1
Tema 9.4 Cooepicanue yuebnozo mamepuana.

IIpaBuja 3Bosonuu [IpaBuna  sBomtonuu. [lpaBuno  HeoOpaTMMOCTH  JBOMIOIUH.  DBOJIOLUOHHBIE
npeoOpa3oBanusi HeoOparuMbl. HEBO3MOXKHOCTH BO3BpAIlCHHsT K CTaauH, YxKe
OCYIIECTBIICHHOH B psiay nokosieHui. [IpaBuio yepenoBaHus HampaBiICHHBIX BOJIOIHMA. 2
UepenoBanue IIaBHBIX HampaBieHuil sBomioruu. OTpakeHHE SBOIIONUH B (UIIOTEHE3E.
DOBONIONUS — HEMPEepBhIBHBIA MPOIECC BOSHUKHOBEHMS] M PA3BUTHA HOBBIX aJalTalui,
MPOTEKAIOUINX B TEUCHUE ITTUTEILHOTO BPEMEHH.
Camocmosamenvuan paboma o0yuarOuyuxcs. 1
[TonroroButk coodmieHue «IIpaBuia 3BOTIOIIAN

Pazgen 10.
16/8

Bo3nukHoBeHne )ku3HM HA 3emJie




Tema 10.1
IIpecraBienus o
MPOUCXOKICHUHU KU3HHU

Cooepircanue yueonozo mamepuand.

Hcropus npecraBieHuil 0 TPOUCXOKICHUU KU3HU. [ 'MIIOTE3Bl O MyTSIX BO3HUKHOBEHUS
KU3HKU W O MECTe 4YelOBEeKa B CHCTEME JKHUBBIX CyllecTB. Teopus abuoreHesa:
MPOUCXOXKIACHUE  KUBOTO U3  HExHBoro. Teopuss ~ OWoreHesa:  OTpHUIIAHUE
CaMOIPOU3BOJIBHOTO 3apOXKACHUS KU3HU. B3misiipl Ha npoucxoxienue xu3Hu B CpegHue
Beka. Paboter JI. [Tactepa, ompoBeprarolye BO33peHHs O CaMOIIPOU3BOILHOM 3apOXKICHUH
KU3HU. YIIyOJieHue TMpPEeACTaBICHUM O HENpephlBHOCTH M BEYHOCTU  SKHU3HH.
Marepuanuctuyeckue TeOpUu MporcxoxkaeHus xxu3Hu B XX Beke.

Camocmosamenvrnan paboma 00y4arOuuxca.
[TonroroButk coobuienue «lIpencraBnenns o0 NPOUCXOXKIACHUU KU3HI

Tema 10.2
MarepuaaucTuyeckasi TeOpusi
MPOMCXOKTECHUSI KUZHU

Cooepocanue yuebnozo mamepuana.

Marepuanuctuieckas TeOpHus IPOUCXOKIACHUs Ku3HU. [lepBuuHas arMmocdepa 3emin u
XMMHUYECKHE TMPEeIINOChUIKM BO3HUKHOBEHMs HU3HU. CocTaB NEpBUYHON aTrMocdepsl.
HcTounuku sHEprum M Bo3pacT 3eMilMd. YCIIOBUS cpeabl Ha JpeBHEW 3emuie. OmbIThI
Mwnepa u KOpu. Dtanbl xuMudeckoil sBosonru. Bo3HMKHOBEHHE HEOMOJIOTMYECKUM
MyTeM MPOCTEHIINX OPraHUYECKUX COETUHEHUH B BOAHBIX PACTBOPAX 3a CUET Pa3JIMYHBIX
HCTOYHHUKOB PHEPIHH.

Camocmosamenvhasn paboma o0yuarouuxcs.
[ToaroToBUTH Mpe3eHTaIo «MarepuamucTHueckass TEeOpHsl MPOUCXOXKACHUU KU3HU Ha
3emiie»

Tema 10.3
CoBpeMeHHBIE NPEACTABJICHUSA
0 BO3HMKHOBEHMH KU3HH

Cooepicanue yuebnozo mamepuana.

CoBpeMeHHbIE TpEACTaBICHUS O BOZHUKHOBEHUH XU3HU. [lepBuunHas armocdepa 3emiu
U XUMUYECKHE TPEANOCHUIKM BO3HHUKHOBEHHUS >KM3HU. DJIEMEHTHBIH COCTaB MEPBHYHON
armocdepst 3emnu. [Ipeobmaganue B kocMoce Bomopona. ATMocdepa nepBHUHON 3eMITH.
Cocransroniyue mepBUYHON arMocepsl: MeTaH, BoJa, aMMHUaK. VI3MeHeHHne HadaabHOM
armocdepst 3emnu. MICTOYHUKH SHEPTUU U BO3PACT 3EMITH.

Camocmoamenvnasn padboma 00y4aOwuxc.
HO}IFOTOBI/ITB MMPE3CHTAINIO ((COBpeMeHHBIe OpeaACTaBJICHUA O BOBHUKHOBCHHUU XU3HU Ha
3emie»




Cooeporcanue yuednozo mamepuana.
VYcnoBus cpenpl Ha apeBHer 3emie. [IpuHIMNMANBEHOE 3HAUEHUE AJI HAYKU BOCCO3/1aHUE

Tema 10.4 YCIIOBHH, B KOTOPBIX BO3HHUKIIM IEPBBIE «3apOAbIIN XKU3HW». 3aciayra A. WM. Omnapuna
YciaoBus cpeabl Ha ApeBHel npeaiokuBiero B 1924  romy mepByl0  KOHIEHIUMIO XUMHUYECKOM  SBOJIOIHUU.
3emue Unentudukamus amunokuciot [NFOpu u C.Munnepom. Monenu nepBU4HOM JIUTOC(EPHI,
NepBUYHON ruapocdepsl M NepBUYHONH arMocdepbl. BO3HMKHOBEHHE OpPTraHUYECKHX
MOJIEKYJ a0MOTUYECKUM IIyTEM 3a CUET Pa3IMYHbIX MCTOUHUKOB SHEPTHUU.
CamocmoamenvHasn padboma 00yuarouuxcs.
[ToaroroButs coobuienue «YcnoBus cpebl Ha IpeBHEN 3emie»
Cooeprcanue yuebnozo mamepuana.
Tema 10.5 Teopus npoucxoxaenus nporoduononumepoB. Tepmuueckas teopust C.Dokca. Teopus
Teopusi IPOHCXOKIEHHS aacopomuu J[.bepnana. Huskoremneparypuass teopusi K.Cumonecky u @. Jlenuwm.
IPOTOGHOIIOIMMEPOB Koanepsarnas teopust A.M.Onapuna. benkoBo-koauepBarHas teopusi OnapuHa - oJHa U3
MIEPBBIX HAYYHBIX TEOPHUM MPOUCXOKICHUS KU3HU AOMOT€HHBIM ITyTEM.
CamocmoamenvHnasn padoma 00y4arouuxcs.
[ToaroroButk coobmienue «Teopust MPOUCX0XKIEHUS IPOTOOMOHTOBY
Cooepircanue yuebnozo mamepuana.
PHK xak npeamecTtBeHHUK coBpeMeHHOM xu3HU. Mup PHK kak npenmecTBeHHHK
Tema 10.6 COBPEMEHHOW JKM3HH. Bo3HuMKHOBeHHMe OHOCHHTe3a Oenka. becKiIeTouHBIE CHCTEMBI.

PHK kak npeamecTBeHHUK
COBPEMEHHO KU3HH

Monekynsipuble konoHudn. Moaudukanus renermdeckor PHK B JIHK. Beixon wu3
KOMMYHAQJIBHOTO  YHUBepcanbHOro IlpenmiecTBEeHHMKAa JABYX  OCHOBHBIX  BETBEH
MHUKPOOpPraHu3MoB Oaktepuil (9yOakTepuil) u apxeil (apxeoOakrepuit). IlosBrnenue
JYKapHOTUYECKUX OPraHU3MOB.

Camocmoamenvnas padoma o0y4aruiuxcs.
Cocrasnenne npesenraiuun «PHK kak npeamecTBeHHUK COBPEMEHHOM KU3HU»




Cooepircanue yueonozo mamepuanda.

DOBoyONMS  MPOTOOMOHTOB.  [J1aBHBIE  HampaBlIEHWS  JBOJNIONUH, NPHUBEIIIAEC K
BO3HUKHOBEHHUIO OHMOJOTMYECKHX CHCTEM: SBOJIOLHMS MPOTOOMOHTOB, BO3HHKHOBEHHE
KaTaJIUTUYECKOW aKTUBHOCTU OETKOB, MOSIBIICHUE TEHETUYECKOTO KO/Aa W CIOCOOHOCTH

Tema 10.7
npeoOpazoBanus sHepruu. OOpazoBaHUE TMOJKMMEPOB. OBOJIONMS  MeTaboiIu3Ma. 2
IBOJIIOLMS POTOOUOHTOB B
o3HUKHOBeHHE (oTocuHTe3a. [IpuodpereHre (OTOCUHTE3UPYIONIMMHU OpraHU3MaMHu
CIIOCOOHOCTH HCIIOJIb30BaTh BOJAY B KauecTBe MCTOYHUKA »sHepruu. (OOpazoBaHue
CBOOOTHOTO KHUCIIOpPOJa W €ro poJib B BO3HHUKHOBCHHH MHOTOKJICTOYHBIX (HopM
OpraHU3MOB.
Camocmoamenvhasn padoma o0y4aroOwuxcs. 1
[ToaroroButs coolmieHNE «IBOIOLHUS TPOTOOMOHTOBY
Cooeprcanue yuebnozo mamepuana.
HauanpHble  atambl  Ouosormyeckod — sBomtonuu.  [losBieHue  sykapuor u
MHOTOKJIETOYHOCTH.  BO3HHMKHOBEHHE SJEPHBIX (PYKAPUOTUYECKUX) OPraHU3MOB B
Tema 10.8 pe3ynbrare cumMOno3a. Pa3BuTHe MPUMHUTHBHBIX KUBOTHBIX KJIETOK — MPEIIIECTBEHHUKOB
Haqam’“”f ITambl KTYTUKOBBIX mpocTtedmux. [IpeactaBieHne O BO3HMKHOBEHMHM MHOTOKJIETOUHOCTH. z
Guoutornyeckoii IBoTIOLIH 3aKOHOMEPHBIM XapaKTep BO3ZHUKHOBEHMs KU3HU Ha 3emiie. DOpMUPOBAHHUE CTPYKTYPHI,
OTTpaHUYMBAIOLIEH OT OKpyKarolie cpenbl. [losiBneHne KUBBIX OPraHU3MOB co
CHeIMaTu3uPOBAHHBIMU
KJIETKaMH.
Camocmoamenvhan padoma o0y4aOuuxcs.
[TonroroButk coobmienne «HauanpHbIe dTAbl OMOTOTUYECKON IBOTIOIIUM 1
Paznen 11. 19/6

Pa3zBurtue :xxu3Hu Ha 3emJie




I'maBa 11.1
Pa3zBurHe ;ku3Hu Ha 3emiie

Cooepycanue yueonoco mamepuana. Pazsutue xu3uu Ha 3emiie. [loapasnenenue
HMCTOpPUM HAalIed TIUIAHEThl Ha Hpbl M Mepuonbl. ['paHUIbl KPYMHBIX TE€OJIOTMYECKUX
coObITHH. YCHIICHHE BYJKaHMUYECKOW pesTenpbHOCTH Ha 3emie. OneneHeHue 3emMiu.
HN3MeHeHuEe KIMMATHUYECKUX YCIOBUH. M3MEHEHHE PacTUTENbHOTO W KUBOTHOIO MUpA.
BriMupanue ogHuX rpyIin opraHu3MOB, COXPaHEHUE U PACIBET APYTUX B MEXKJICTHUKOBBIE
snoxu. leoxpoHojoruueckas IIKaJa € YyKa3aHWEeM TPYII PacTeHUH U >KUBOTHBIX,
CYILIECTBYIOIIMX B Pa3HbIC T€OJOTMYECKUE FTTOXH.

CamocmoamenvHasn padoma o00yuarouuxcs.
3anonnenue Tabnuibl «Pa3BuTHE )XU3HU HA 3eMIIe»

I'naBa 11.2
PasBuTHe :KU3HM B apXeHCKOH
Ipe

Cooepicanue yuebnozo mamepuana.

PazButue xxu3HU B apxeicko spe. BO3HMKHOBEHHE MEPBBIX T€TEPOTPODHBIX OPraHU3MOB.
Hcnonp3oBaHue B KauecTBE MHIMU OPraHUYECKUX BEIIECTB «IIEPBUYHOTO OyIbOHA.
Hcromenne 3amacoB NUTATENbHBIX BeHIECTB B MupoBoM okeaHe. Bo3HHKHOBEHHE
(doTtocuHTEe3a — OMOTEHHOTO CUHTE3a OPraHNYECKUX MOJIEKYJl W3 HEOPTaHWYECKUX 3a CUET
SHEPTUU COJIHEYHOTO CBETa, YTO OOYCIOBHWJIO pa3felieHHe OPraHu4YeCcKOro MHpa Ha
PaCTUTENBHBIN U KUBOTHBINA. KpyIHbIE SBONIOIIMOHHBIE COOBITHS apXes: MOJIOBOM Mpoliece
W MHOTOKJIETOUHOCTh. BO3HUKHOBEHHE AUIUIOMTHOCTH U TE€HETHYECKOTO Pa3HOOOpa3usi.
Huddepennnanus kineTok. COBEpIIEHCTBOBAHME B3aMMOACHCTBUIM MEXAY KIETKaMH.
[TyTu 5BONMIOIIMOHHBIX TPeoOpa30BaHHIA.

Camocmoamenvnasn padoma o00yuarouuxcs.
CocraBnenue npe3eHTaun «Pa3BUTHe KU3HU B apXEHUCKYIO 3py»

I'mama 11.3
Pa3BuTHE KM3HU B
NMPOTEPO30HCKYI0 3Py

Cooepocanue yueonozo mamepuana. Pa3sutue XU3HU B TIPOTEPO30MCKyr0 3py. Hauamo
MOYBOOOpa3oBaTeNbHbIX  mporeccoB.  Illupokoe  pacmpocTpaHeHHE — MPOCTEHIINX,
MOsIBJICHWE  OECMO3BOHOYHBIX:  TyOOK,  KHIIEYHOMOJOCTHBIX,  YJCHUCTOHOTHX.
Bo3HUKHOBEHHE MTEPBUYHBIX XOPAOBBIX — OECUEPETTHBIX. DBOIIOIUS PACTUTEIHHOTO MUPA:
OakTepuu, IMAaHOOAKTEPUH, 3EJICHBIE BOJIOPOCIIH, MOSIBIIEHUE KPACHBIX BOJOPOCIIEH.

Camocmoamensnasn paboma oo0yuarouuxcs.
CocraBnenue npe3eHTauuu «Pa3BUTHE KU3HU B IPOTEPOZOMCKYIO IPY»




I'maBa 11.4
PasBurue ;Ku3Hu B
NnaJjeo30iicKyIo Ipy

Cooeprrcanue yueonoco mamepuana. PazButhe >KU3HM B MAJICO30MCKYIO  3pYy.
CymiecTBoBaHME BCEX OCHOBHBIX THIIOB JXUBOTHBIX B KeMmOpuu. COBEpIICHCTBOBAHUE
OCHOBHBIX THUIIOB B OpIOBUKE U cuiype. [losBieHune MepBbIX HA3eMHBIX PACTCHHH —
pUHUO(DHUTOB, pacUJCHEHHE TeJla Ha TKAHW W OPraHbl, COBEPIICHCTBOBAHHUE COCYIHUCTOM
CUCTEMBI; paclBeT pbIO B AeBOHE. JJOMHUHHpPOBaHE 3¢ MHOBOIHBIX, OOUJINE IPEBOBHIHBIX
CEMEHHBIX MAIOPOTHUKOB B KapOoHe. ['0cmoncTBO MOPCKUX 06€CITO3BOHOYHBIX, BRIMUPAHUE
crerouedasioB, BO3HMKHOBEHHE IpeCMbIKaloIuXcsa; Ooraras ¢iaopa roloceMeHHBIX B
MIEPMCKOM TEPHOJIE.

CamocmosamenvHnan padboma 00y4arOuuxca.
Cocrapnenue npeseHTanuu «Pa3BuTHe )KU3HU B apXel Maje030iCcKyIo 3py»

I'maBa 11.5
Pa3zButHe JKM3HU B Me30301CKOIi
Ipe

Cooepicanue yueono2o mamepuana. Pazsutue ®u3Hu B Me3030Mckoi spe. ['ocnoacTBo
36MHOBOJIHBIX, MOSIBJICHHE KOCTUCTBIX PbIO, SHIEKIAAYIIUX U CYMYaThIX; TOJIOCEMEHHBIX B
TPUACOBOM TIepuozie. [OCMOACTBO NPECMBIKAIOIMIUXCS, TIOSBICHUE apXEONTEpHUKCca W
MEPBBIX TOKPHITOCEMEHHBIX B IOpckoM mnepuoze. [IpeoOmagaHue KOCTUCTBIX pBIO,
MEPBONTHI], MEJIKUX MJICKOTUTAIONINX, TMOSBIEHUE U PACIPOCTpPaHEHUE TUTAIICHTAPHBIX
MJIEKOMUTAIOIIUX  JOMHUHHUPOBAaHUE  IOKPHITOCEMEHHBIX B  MEJIOBOM  IEpPHUOIE.
Apomopho3bl, onpenenuine GopMHUPOBAHUE MIECKOTTUTAIOIINX.

Camocmoamenvhan padoma o0y4aOuuxcs.
CocraBnenue npe3eHTauu «Pa3BUTHe KU3HU B ME3030MCKYIO IPY»

I'naBa 11.6
Pa3Burtue xu3uu B
KAaWHO0301iCKOi Ipe

Cooepirrcanue yuebnozo mamepuana. PazButie *u3HU B KaiiHO30Mckol ape. IlosBnenue
IEPBbIX NpUMAroB. Vcue3HOBEHHME MHOTMX TPYIIl MPECMBIKAIOMUXCS, TOJOBOHOTHX
MOJUIIOCKOB, ~ COKpamleHue (uiopbl  TOJIOCEMEHHbIX B  majeoreHe. locmoncTtso
MJICKOIIMTAIOIUX, IITHUL, HACEKOMBIX, IIMPOKOE PACIHPOCTPAHEHUE TPABIHUCTBIX
LBETKOBBIX B HeoreHe. COBpEMEHHBIM KWUBOTHBIM M PACTUTEIBHBIM MHUp. DBOIIOLUSA U
TOCIIOJICTBO YEJIOBEKA B aHTPOIIOTEHE.

Camocmoamensnasn paboma o0y4arouuxcs.
Cocranenue npeseHranuu «Pa3Butue )Ku3HU B KAHHO30MCKYIO 3pYy»




Pazgen 12.
IIpoucxoxaeHune yejioBeKa

12 /6

Tema 12.1
IIpoucxoxnenue yejaoBexka

Cooepycanue  yueonozo  mamepuana. IlpoucxoxiaeHUE  YeJIOBEKa.  3a4aTKU
IBOJIOIMOHHBIX TPEJCTABICHUI O TPOUCXOXKJICHUM YEJIOBEKAa B TPylaX AaHTUYHBIX
¢unocodon. K.JIunnueir o mecre uenoBeka B orpsge npumaroB. JK.b.Jlamapk o
MPOUCXOXKJICHUN 4YeJOBEKa OT 00€3bsHOMONOOHBIX TmpenkoB. JlapBuH B pabore
«[IpoucxoxeHre dYenoBeka W TIOJIOBOW OTOOP» O TNMOHMMAHWHM HCTOPUU YEIIOBEKA.
OCHOBOIIOJIOXKHUKH HWCTOPUYECKOTO MaTepUau3Ma O 3aKOHOMEPHOCTSX CTAHOBIICHUS
YeJoBeKa Kak COLMAIBHOTO CyIIecTBa. AHTPOIIOJIOTHS — OTpacib €CTECTBO3HAHMA,
U3yyarolias IMPOUCXOXKJICHUE W  OBOJIOIMIO 4YeJOBEKa, MpoIecc Imepexofa OT
OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH K 3aKOHOMEPHOCTSIM COLIUAIbHBIM.

CamocmoamenvHasn padoma o00yuarouuxcs.
[TonrotoButs pedepar «IIpoucxoxaeHne 4eITOBEKa

Tema 12.2
ITos0kenne yea0BeKa B cCHCTEME
*KHBOTHOTO MHPa

Cooepcanue yueonozo mamepuana. IlonoxxeHue yeJoBeKka B CUCTEME )KUBOTHOTO MHUPA.

buorenernyecknii 3akoH I'ekkenss — Mromepa. 3HaueHHe W3Y4YEHUsl CTAagUi OHTOrEHE3a
yenoBeKa. YepThl CXOACTBA YEJIOBEKAa C TMPEACTABUTEISAMH THUMNA XOpPJAOBBIE B
SMOpHOHANBHOM pa3BUTHH. OmpeneneHUe 4epT NMPUHAICKHOCTH YeJIOBeKa K TMOATUITY
[To3BoHOUHBIX, KJIaccy Miekonuraromux, noakiaccy IlmameHTapHbIx, Kiaccy
Mnexonutatonmx, oTpany Ilpumaro, mnomorpsay UYenoBekooOpasHbIX — 00€3bsH.
Onpenenenne mnonoxkeHuss Buga YenoBek pa3yMHblil. OCOOEHHOCTH CTpPOEHUS U
(hU3MOTIOTUM YeTOBEKA — PE3YIBTAT SBOIIOIUU €T0 KUBOTHBIX TIPEIIKOB.

Camocmoamenvnasn padoma o0y4arOuuxcs.
[Togrorosuts coobmienne «IlonoxeHne YemoBeKka B CHCTEME JKHBOTHOTO MHPay




Tema 12.3
JBOJIIOIMS IPUMATOB

Cooeporcanue yuednozo mamepuana.

DBOJIONHS TPUMATOB. MeXaHU3MbI SBOJIIOIMH YeoBeka. [IpuuuHel pa3nnuunii 006e3bsH 1
yenoBeka. CpaBHUTENBbHBIN aHan3 HyKIeoTH0B B JJHK. DBomtorusa npeakoB uyemoBeka
M0 IMyTH YBEJIMYEHHUs 00beMa MO3Tra, COBEPIICHCTBOBAHMS HABBIKOB K TPYAY U Pa3BUTHUIO
BHYTPUTPYIIOBBIX CBs3el. Ponb NpsIMOXOXKIEHHWS Ha IyTH DSBOJIONHMH O0E3bSH K
YeNIOBEKY. 3HAUEHWE WCIOIb30BaHUS OpYyIUW Tpyna, CTaAHBIA 00pa3 >KU3HH s
JANbHEHIIIET0 pa3BUTHS MO3Ta U BOZHUKHOBEHUS PEUH.

CamocmoamenvHasn padboma 00yuarouuxcs.
Cocrasnenue cxembl «CxemMa BOJIIOIIUU TTPUMATOBY

Tema 12.4
Craauu 3BOJIIOIUH YeJI0BEKA

Cooepicanue yuebnozo mamepuana.

Craguu SBOJIIONNY YeIOBEKa. 3HAYCHUE PEYH B BOJIFOIUH OOMICCTBEHHBIX OTHOIICHHM,
Pa3BUTHUU MBIIIJICHHUS, COBEPIICHCTBOBAHUM TPYyAa 4eloBeKa. Tpu CTaauu CTaHOBICHHS
yenoBeka. CTagHOCTh, NOJJAEpPKAHUE OlHS, 3a4aTKU peud JPEBHEUIIUX JIronen
MUTEKAaHTPOIa, CHHAHTpoma, TrelaenbOeprckoro uenoBeka. Pazgenenue Tpyma y
NpeBHEUINX Jrofied HeaHnaepTaiableB. OOmecTBeHHBIH 00pa3 KHU3HU, CTPOUTEIHCTBO
KHUJTUIL, TIEPEeXo]l OT OMOJIOTMYECKOM HBOJIOIMM K COIMAIbHOW MEPBBIX COBPEMEHHBIX
JI07Iell KPOMaHBOHIIEB.

Camocmoamenvhan padoma o0y4aOuuxcs.
Cocrasnenue npe3eHTanuu «CTaauy SBOJIOIMH YETOBEKa»

Tema 12.5
Pojib Tpyaa B mpoucxXoKIeHUH
qeJI0BeKa

Cooeprcanue yuebnozo mamepuana.

Ponw Tpyna B mpoucxoxxaeHun yenoBeka. Paborta @.Ourensca «Ponb Tpyna B mpolecce
MpeBpamieHus: 00e3bsHbI B UEJOBEKa». Pe3ynbrar TpyIoBOM NEATEIbHOCTH YeIOBEKa:
BBICOKOpPa3BUTAas ICHTpalbHAasl HEPBHAs CHUCTEMa, pPeub, KaK CPEJCTBO OOIIEHUS JIONEH,
pasneneHue (GYHKIUA BEPXHUX W HIDKHUX KOHEYHOCTEH, HECIeHMaIN3UPOBAHHAS PYyKa,
CHOCOOHAasl MPOW3BOAUTH MHOTOOOpa3HbIE W TOHKHE IBW)KCHHUS, CO3JIaHUE OOIIecTBa.
MornekynsapHO-TeHETUYECKUE HCCIIEOBaHUsSI TeHoMa uernoBeka. PerymsaropHas oOnacth
TeHEeTUYECKOro Marepuaia yenoBeka. Mopdonornueckre n3MeHEeHNs PyKU YeJ0BeKa.

Camocmoamensnasn paboma oo0yuarouuxcs.




[ToaroroBute pedepar «Ponb Tpyna B IPOUCXOKICHUN YETI0BEKa

Tema 12.6
CoBpeMeHHbIi 3TN IBOJIIOIHA
yeJI0BeKa

Cooeporcanue yueonozo mamepuana.

CoBpeMeHHBIH 3Tamn 3BOMIONUK YesloBeKa. CBUIETENCTBO €IMHCTBA YEIOBEUECKHUX pac:
OOIIHOCTH MPOUCXOXKICHHS, CXOACTBO CTPOCHUS, TUIOJIOBUTOCTh IIOTOMCTBA, OpaKku MexIy
JMOABMU pasHbIX pac. OOmwMii ypoBeHb (DU3MUECKOTO M YMCTBEHHOI'O Pa3BUTHUS JIOJCH.
Pacel BHyTpu Buga HOmo Sapiens: monromoumnas (kenrtas), eBporeougHas (Oeinas),
HerpouaHas (uepHasi). Pasznuuus mexnay pacamu. Benyias poib couuaibHBIX (aKkTOPOB.
MyTannoHHBIN TPOIECC KaK UCTOYHUK TeHOTUITNYECKON H3MEHUHUBOCTH.

CamocmosamenvHnan padoma 00y4arOuuxcs.
CocraBnenue npe3eHTauuu « PoicTBO M €AMHCTBO MPOUCXOXKACHUS YEIOBEUYECKUX PAC»

I'naBa 13.
buocdepa, ee crpykrypa u GpyHKIUH

8/4

Tema 13.1
Crpykrypa 6nocdepsnl

Cooeprcanue yuebnozo mamepuana.

Crpyktypa Ouocdepsl. Tpu rpynmsl (GakTopoB, OOYCIOBHBIIUX pa3BUTHE OHOC(EpHI:
pa3BUTHE TUIAHETHI KaK KOCMUYECKOTO Tella U MPOTEKABIIMMHU B €€ HeApaX XUMHUYECKHUMU
npeoOpa3oBaHUSMH, OMOJIOTHYECKAsh DSBOJIIOLMS JKUBBIX OpPraHU3MOB M pa3BUTHE
yemoBedeckoro ooOmiectBa. CTpykTypa Oumocdepbl: KHBOE BEIIECTBO, OHOTEHHOE
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTRBO.




Camocmoamenvhasn padoma o0y4aroOwuxcs.
Cocrasnenne npesentanun «Ctpykrypa 6uochepnn»

Tema 13.2
KocTHoe BemecTBo 6nocgepsnl

Cooepircanue yueonozo mamepuana.

KoctHoe BemecTtBo Omochepsl. DopMupoBaHHE KOCHOTO BemecTBa Ouocdepsl 0e3
y4acThs KHUBBIX OpraHu3MoB. [panunsl Oumocdepsl. Croil 030HA, 3aIepP>KUBAIOIIUI
ryOUTeNnbHbIE IJI1 >KU3HH KOPOTKOBOJHOBBIE YabTpaduoiieToBble Jydu. ATMocdepa —
ra3oBasi 000JI0YKa, COCTOSIIAs B OCHOBHOM M3 a30Ta, KUCIOPOJa, ITMOKCHIA YINIEpOa.
luapocdhepa.  3naueHue st OMOJIOTMYECKHX TIPOIIECCOB KHUCIOpPOJa W JHUOKCUAA
yriiepoza, BXOASIUX B ee cocTas. Jlutocdepa. ObpazoBaHUE MOYBEHI.

CamocmoamenvHnasn padoma o0yuarouuxcs.
Cocrasnenue npe3entanun « KoctHoe Bemectso 6uochepbn»

Tema 13.3
7KuBoe BenrecTBo 6HOChepHI

Cooeprcanue yuebnozo mamepuana.

XKusoe BemecTBo 6uochepsl. HepaBHOMEPHOCTh pacpOCTPaHEHUS KUBBIX OPraHU3MOB B
ouochepe. CocpenoTOueHHOCTh KM3HHU Ha cylie. PacmpocTpaHeHHe KUBBIX OPraHU3MOB
1o BUAOBOMY cocTtaBy. IIpeoOmaganue Gopm, CTOSIMX HA OTHOCHTEIHHO HU3KOM YPOBHE
HBOJIIOLIMOHHOTO pa3BUTHUs. Bocco3nanue, mnpeoOpa3oBaHHe U Pa3iOkKEHHE HKUBOU
Marepuu. 3HA4YCHHE JCATCILHOCTH JKUBBIX OPTaHW3MOB JIJIi KPYrOBOPOTa BEIICCTB B
npuposie. PacteHnst — 0CHOBHAs 9acTh OMOMACCHI TUTAHETHI 3eMITS.

Camocmoamenvnas paboma o0yuaruiuxcs.
Cocrapnenue npeseHTanun <« Kupoe BeriecTBo Ouochepn»

Tema 13.4
Kpyrosopor BemecTs B
npupojae

Cooepicanue yuebnozo mamepuana.

KpyroBopor BemectB B mnpupone. InaBHas ¢yHkuus Ouocdepsl — obecnieueHue
KPYroBOpOTa XHWMHYECKHX OJJIEMEHTOB. KpyroBopoT BOABI - BaKHEWIIee 3BEHO B
noji/Iep>KaHuM KU3HU Ha 3emiie. KpyroBopot yrieposa. 3HaueHUe TMOKCHIA YIIIepoa s
¢dorocunTesa. Kpyrosopor azora. CUHTE3 HUTPATOB, MPUTOIHBIX JIJIsl TOCTPOEHUS OEIKOB
pacreHusimu. KpyroBopor cepbl, KHM3HEHHO Ba)KHOTO KOMIIOHEHTa aMHHOKHUCIIOT.
Kpyrosopot ¢ocdopa. McrnonszoBanue pacteHussMU GochHOpHBIX yI0OpeHui.




Camocmoamenvhasn padoma o0yuaroOuuxcs.

CocraBuTth cxemy « CxeMa KpyroBopoTa yriepoja B Ouocdepe» 1
I'naBa 14. 28/14
7Ku3nb B Omosornyeckux coodmecrsax. OCHOBBI IKOJIOTHH
Tema 14.1 Cooeporcanue yuebnozo mamepuana.
JKOJIOTHS KAK 00J1aCTh HAyKH: | DKOJIOTHS Kak o0JacTb HAyKH: TMpEeIMeT, 3aladd, CBA3b C JPYTUMH HayKaMH.
npeaMer, 3a1a4M, CBA3b ¢ HesaBucumoe pa3zBuTHe H30JMPOBAHHBIX HA KOHTUHEHTaX >XMBOTHBIX W PACTCHHU. 2
APYrUMU HAYKAMH. ®opmupoBaHHEe COOOILIECTB B pa3IUYHbIX KIMMaTH4eckux mosicax. OOpas3oBaHue
KpYIHBIX 6uoreorpaduyeckux obmacreir. CxoncTBo OMOMOB pa3HbIX Onoreorpapuueckux
oOnacrei.
CamocmoamenvHasn padboma 00yuarouuxcs. 1
[ToarotoBuTh CoOOIIEHNE «DKOIOTHS KaK 00JIACTh HAYKU
Tema 14.2 Cooepicanue yuebnozo mamepuana.
B3anMooTHOIICHHSA B3aumooTHOIIeHHsT OpraHu3MOB U cpefbl. B3auMoneicTBUe KUBBIX OPraHU3MOB JPYT C
OPraHu3MoOB U Cpeabl ApyroM U ¢ (pakTopaMu HEXHBOH mpupozasl. OnpenereHne BHIOBOIO COCTaBa JTAHHON
MECTHOCTH UCTOPUYECKUMHU | KITMMaTU4ECKUMU YCIOBUSIMHU. [Mumessie 2
B3aMMOOTHOUIEHUSI OPTaHU3MOB JIPYT € IPYrOM U C OKPYKAroIeH cpenoil. Tumsl muTaHus:
aBTOTpO(HOE U rereporpodHoe. Yuenue akagemuka B.H.CykaueBa o OnoreoneHosax.
CamocmoamenvHnan padoma 00y4arOuuxc. 1
CocraBnenue cxeMbl «Cxema ceT TUTaHUS»
Tema 14.3 Cooepicanue yuebnozo mamepuana.
BuoreoueHnossl EcrectBeHHble cooOlIecTBa KHUBBIX OpraHu3MoB. buoreoneHossl — yCTOHYMBBIE,
LIEJIOCTHBIE, CaMOPEryIHpyole OHOJIOTHYeCKHe CHCTEMBI, B COCTaB KOTOPBIX BXOJAT 9
KUBBIE OpraHW3Mbl, OOHWTAIOLIME Ha OAHOM TeppuTopuu. Mcnonb3oBaHHE >SHEPTUU
COJTHEYHOIO CBETa, ACCUMWJIMPOBAHHOTO PACTEHUSMU B KadyeCTBE NUINU. BnusHue
OMOTHYECKUX U a0MOTHYECKUX (PAKTOPOB Ha KUBBIC OPraHU3MBI.
Camocmosamenvnan padoma odyuarouwuxcs.
CocraButh cxemy «CTpykTypa OHOTreOIleHO3a M CXEeMa B3aUMOJEHCTBUS MEXIY €ro 1

KOMIIOHCHTaMU»»




Tema 14.4
Abuornveckue GpaKTOpbI Cpeabl

Cooeporcanue yuednozo mamepuana.

Abuotnueckue (haxkTopsl cpenpl. Temreparypa — BaKHBIH U 3a4acTyl0 OIpaHUYMBAIOIIHIA
KU3HEHHBIC TmposBieHus (akrop. CBEeT — HE O00XOAMMOE YCIOBUE I CHUHTE3a
OpraHMyeckux BemecTB. BnaxHoctb. Boma — HeE0OXOIMMBIM KOMIIOHEHT KJIETKH.
3amacaHue BOAbl opraHuzMamu. MoHusupyrolee u3iaydeHHe. 3arpsi3HSOLUE BEIIECTBA.
Wx ponb B 00eTHEHNN BUAOBOTO cOCTaBa. IHTEHCUBHOCTh ACUCTBHS (DAKTOPOB CPEIBI.

CamocmoamenvHnasn padoma odyuaOuuxcs.
Cocrapnenne npe3eHTanun «AOnorndeckne HakTopbl CPeIbI»

Cooeprcanue yuebnozo mamepuana.
B3aumogeiictBue (akTopoB cpeipl. BimsHHE MHOTOYMCICHHBIX W Pa3HOOOPa3HBIX
(bakTopoB cpenpl Ha pacTUTENbHbIE M JKUBOTHbIE opraHu3Mmbl. [llupokuit u y3kuii

B3aHMOHE£rF1i2.Z)aKTOPOB JMara3oH BBIHOCIMBOCTH OPraHU3MOB K JEHCTBHIO (DAKTOPOB OKpYXKAIOUIEH Cpelbl.

cpebI OtHoweHue PasHbIX BHZIOB K ¢dakTopam cpenpl. HeonunakoBass BBIHOCIHMBOCTb
OpPTraHU3MOB K BO3ACUCTBUIO (pakTOpoB cpenbl. OTKIIOHEHNUE HHTEHCUBHOCTH (DaKTOPOB OT
onTuManbHON BeauuuHbl. CyXeHHE NpeieioB YCTOHYMBOCTH OPraHU3MOB K (pakropam
CpEBbI.
Camocmoamenvnasn padoma 00yuarouuxc.
[ToaroroButes pedepar «B3zaumoaencTBue GakTopoB Cpeab»

Tema 14.6 Cooepicanue yuebnozo mamepuana.

OrpannuyuBaommi gpaxkrop -
NPUYMHA KOHKYPEHIUH KUBBIX
OpPraHM3MoB

OrpannuuBaronuii paktop — ¢GakrTop, HAXOMAMIUNCA B HEIOCTATKE WM B HM30BITKE IO
CPaBHEHHUIO C ONTUMAJIbHOW BeIMYMHOW. HEBO3MOXKHOCTH MpOLBETAaHUS BUJA B JTAHHBIX
YCJIOBUSIX CYIIECTBOBAHMS TMPHU HATMYUU OrpaHuuuBaroiiero dakropa. «bouka» Jlubuxa,
JIEMOHCTPHUpYIOIIas JCHCTBHE OTrpaHUYMBAOIIEro ¢akropa. TemmeparypHbIi Mmopor
pazBuTus U cymma 3(P(EKTHUBHBIX TEMIIEpaTyp — IOKa3aTeldd pPaclpOCTpaHEHHUs BHJA.
OrpannunBaromuii GakTop B Meproa pasMHOxkeHus. [IpakTuueckoe 3HaYeHNE BBISIBICHUS
OTPaHUYUBAIONINX (DAKTOPOB.

Camocmoamenvnan padoma o0y4aOuuxcs.
CocraBienue npe3eHTanun «OrpaHuurBaromuil GakTop»




Tema 14.7
B3anMOOTHOIIIEHUS MEKTY
OpPraHu3MaMH.
AHTHOMOTHYECKHE OTHOIIECHUS

Cooepicanue yuebnozo mamepuana.
B3aumooTHomeHnss Mexay opranm3mamu. OOpa3oBaHHE ONPEAETICHHBIX COOOILIECTB,
IPUCIIOCOOIEHHBIX K COBMECTHOMY OOMTaHHUIO. THIIBI OTHOLIEHUH OPraHU3MOB Pa3HbIX
cUCTeMaTH4ecKux rpymi. [103uTuBHbIEe, HEraTUBHBIE, HEUTPAJIbHBIE TUIIBI OTHOLICHUH.
CuMOHMO03 — COXHTEIBCTBO, TMOJIE3HOE i 000MX OpraHu3MoB. MyTyanu3m — B3aUMO
IIOJIE3HOE  COXKHUTEIIBCTBO. Koonepanuss — B3aUMOBBITOJHOE  COXKHUTEIBCTBO.
KoMmMeHcanu3M — OaMH BUJ HOJY4YaeT IOJIb3Yy OT COXHUTENIbCTBA, JIPYIOMY 3TO
6e3paznmuHo. O0s3aTeIbHBIN WM BPEMEHHBIN XapaKTep CHMOMOTUYECKIX OTHOLICHUH.

CamocmosamenvHnan padboma 00y4arOuuxcs.
CocraBnenue cxemsbl «TemneparypHas KpuBas 4ejoBeKa IpU 3a00J€BAHUU TPEXIHEBHOM
MaJISIpUeii»

Tema 14.7
®opMupoBaHNEe U CMEHA
OMOIICHO30B

Cooeprcanue yuebnozo mamepuana.

Cmena OuoneHo30B. JKu3Hbp U pa3BuTHE OHOILIEHO3a KakK LEIOCTHOHM cuctembl. CMeHa
MEHEE YCTOMYMBBIX OMOIICHO30B 00Jiee YCTOMYMBBIMHU OnoreoreHo3amMu. GakTopbl CMEHBI
OHMOTeOIeHO30B: YIOPSAIOYCHHBIN MpoLlecC pa3BUTUA COOOIIECTBA, YCTAHOBIECHUE B HEM
CTaOMITBHBIX B3aMMOOTHOIICHUN MEXIy BHJIaMH, U3MCHCHHE KIMMATHYECKHX YCIIOBHUH,
M3MeHeHHne (U3MYECKOW Cpelbl TMOJA BIUSHUEM JKU3HENEATEIbHOCTH OpPTaHH3MOB,
COCTABJISIONIUX COOOILIECTBO.

Camocmoamenvhan padoma o0y4aouuxcs.
[ToarotoButs pedepar «@opmMupoBaHue U cMeHa OMOTEOIICHO30B)»

Tema 14.8
Hoocdepa

Cooeporcanue yueobnozo mamepuana.

BozneiictBue denoBeka Ha MpPUPOAY B TMpolecce CTaHOBIeHHs oOmiectBa. [lepsas,
CO3/laHHasl 4YEJIOBEKOM KYIbTypa — MalleoNuT (KaMmeHHbIM Bek). Ilepuox oneneHeHus.
JloObIua MUK TOCPEACTBOM OXOTHI, PHIOHOM JIOBIH, COOMPATENHCTBA HA PAHHUX CTAIHIX
SBOJIIOLIUN YeJI0BeueCTBa. 3HaveHue nporecca MIPOM3BO/ICTBA TIUIITH,
COITPOBOX/IAIOLIETOCS TITyOOKHM BO3JICHCTBHEM HA MPUPOAY B 3MOXY HEOIUTA
(HOBOTO KaMEHHOTO BeKa). J[esITeIbHOCTh YeIOBEeKa B HAIK JHU — (DAKTOP MIIAHETAPHOTO
MaciTada, HallpaBJISIOIas CUIa JalbHEHUIEH dBONIOINH Onochepshl.




CamocmoamenvHnasn padoma odyuaOuuxcs.
Cocrapnenue npesenrtanun «Hoocdepa»

Tema 14.9
IIpuponusie pecypcesl M MX
HCI0JIb30BaHHE

Cooeporcanue yuebno2o mamepuana.

[TpupomHbIe pecypchl H UX HCIOIb30BaHUE. BO3MOXHOCTh CyIIECTBOBaHMS YEJIOBEYECTBA
Omaromapsi OMOJIOTMMECKMM M MHHEpPaJbHBIM pecypcaMm IUlaHeThl. VcuepmaemocTb
OOJIBIIMHCTBA TPUPOAHBIX PECYPCOB 3a CYET KOHEYHOCTH 3alacoB, JHOO BCIIEACTBUE
npeoOnagaHus ~ CKOPOCTH  HWCHOJNB30BAaHUS  HAJ  BPEMEHEM  BOCIPOU3BEICHHUS.
Heuncuepnaembie pecypchl - KOCMHUYECKHE, KIMMAaTU4ecKue, BoAHbIC. lcueprmaembie
pecypcel. Bo300HOBIIsIEMbIE pecypChl — PACTUTENBHBIA W JKUBOTHBIA MU, TUIOIOPOIUE
nmouBbl. HeBO300HOBIsiEMBbIEe pecypchl — TOJe3Hble Hckomaemble. OTpulaTenbHbIE
IIOCJICACTBHUS HWHTCHCHUBHOIO HOTpe6J'I€HI/I$I YCJIOBCUCCTBOM JKHMBBIX W MHUHCPAJIBbHBIX
MIPUPOHBIX PECYpPCOB

CamocmoamenvHasn padboma o00yuarouuxcs.
Cocrasnenue npesentauu «lIpupoaHsle pecypchl U UX HCIIOIb30BAHUE»

Tema 14.10

Konuenuust ycroi4nBoro
Pa3BHUTHSA B IKOJIOTHH

Cooeporcanue yuedbnozo mamepuana.

Konuenuusa ycroiiunBoro pa3BuTusi B 3koioruu. Ilpomecc commacoBaHus Hay4HO-
TEXHHUYECKOro mporpecca. [Ipouecc skcmryataniuy TpUpPOJHBIX PECYPCOB U MHBECTHIUM.
VYKkperuieHHe TOTeHIana YAOBIETBOPEHHUS MOTpeOHOCTe uyenoBeka. (OobecrieueHue
BBICOKOTO KadecTBa >KWM3HHM Jrofeil. Pemenue mmobanbHbix mpobnem. HopmaruBhO-
MPABOBBIEC AKTHI IO COXPAHEHHIO SKOJIOTUYECKOTO PABHOBECHS TTPUPOIBI.

Camocmoamenvhan padoma o0y4aOuuxcs.
Cocrasnenue npe3eHTaun «KoHIENIUs YCTOWYHUBOTO Pa3BUTHUS B DKOJIOTHID)

Tema 14.11
IMocaencTBus X039 CTBEHHON
eATEJHLHOCTH YeJI0BeKa

Cooeporcanue yueonozo mamepuana.

[TocnencTBust XO3SMCTBEHHOM JIEATEIBHOCTH 4YEJNOBEKA JUISI OKPYXKAIOIIEH Cpenbl.
Bo3zelicTBue uenoBeka Ha NPUPOAY C Pa3BUTHEM MPOMBIIIJICHHOTO IPOU3BOJCTBA.
3arpsi3HEHHE BO3[yXa, MPECHBIX BOA, MHpPOBOTO OKeaHa. AHTPOIOTEHHBIE H3MEHEHUS
MOYBLl. BrusHMEe dYenoBeKa HA pPACTUTENbHBIM M KUBOTHBIM MHp. PamumoakTuBHOE
3arpsisHeHue Onocepsl. [IpeBbimeHe KommyecTBa OTX0A0B, BO3HUKAIOIINX B PE3yIIbTaTe
XO3SUCTBEHHOW JEATENbHOCTH YeJIOBEYECKOro OOIIecTBa, TO, KOTOPOE MOXKET OBITh
€CTECTBEHHBIM 00pa30M YTHIM3HPOBAHO B Orocdepe.




Camocmoamenvhasn padoma o0yuaroOuuxcs.
Cocrapnenue npesentanun «llocieacTBus X03sHCTBEHHON AEATEIBHOCTH YEJI0BEKa

Tema 14.12

IIpuponooxpannas
AeITeJIbHOCTH Yel10BeKa

Cooepircanue yueonozo mamepuana.

Oxpana cpenpl oOuTaHus JIoAe — Jeso Bcero uenoBeuecTBa. OxpaHa aTrMocdepsl.
Ouncrtka crounsix Boa. Oxpana Heap. IlpaBunbHas arporexnuka. PasButue
OMOJIOTMYECKHX METOIO0B OOpbOBl C BpeauTeasiMU. MeponpusTus MO COXPaHEHUIO
KUBOTHOTO U PACTUTEIHHOTO MUPA.

Camocmosamenvhasn paboma o0y4arouuxcs.
Cocrapnenue npesentanuu «[IpupogooxpaHHas IesTeIbHOCTD YEIOBEKa »

Tema 14.13
IlepcneKTUBBI PAIIHOHAJILHOTO
NPHUPOIONOJIHL30BAHUS

Cooeporcanue yuebnozo mamepuana.

OxpaHa npuUpoAbl U NEPCIEKTUBBI PAllMOHAIBHOIO IIPUPOIOIIONIB30BAaHUSA. 3aBUCUMOCTD
CYLIECTBOBAHMS JKM3HM Ha 3eMJe OT COCTOSHUSL OKpyXarwluel cpenbl. bepexnuboe
OTHOLIEHHWE K INPUPOJE, OCHOBAHHOE HAa NIYyOOKHX 3HAaHUSAX OHOJOIMHM pacTeHUdl u
KHBOTHBIX.

Oooowarowiee 3anamue. Camocmoamenvnasa paboma odyuaruuxcs.
Cocrasnenue npe3eHTauu «Pa3Butue Ku3HU B apXEHCKYIO 3py»

HTorosoe 3ansitue

Hmoczo
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3. YCJOBUSA PEAJIM3AIIMU YUEBHOM JUCIHUATLIIMHBI

3.1 TpeGoBaHus1 K MUHUMAJbHOMY MATEPUAIBHO — TEXHUYECKOMY
odecne4yeHn 0.

Peanuzanust yueOHON AUCIUIUIMHBI TPOU3BOAUTCS B yueOHOM KaOUHETE OMOJIOTUH.

O6GopynoBanue yueOHOT0 KaOuHeTa:
Harnsigasie cpenctBa oOyueHus
1. TaOmuuer:
- CTpoeHue KIETKU
- XpOMOCOMBI
- HykienHoBbIe KHCIOTHI
- Penmukamus JTHK
- buocuntes Genka
- ['eneTnueckuit Koz
- Muto3
- Meiio3
- [TonioBBIE KITETKH
- ['ameTorenes
- Kapnotun uenoseka
- UnauBuyanbHOE pa3BUTUE OPTaHU3MOB
- [Tapasuronorus
2. HaGops! cnaiiioB
- PazBuTue xu3HU Ha 3emiie
- Knerka
- Pa3mMHOXEHHE OpraHnu3MoB
- [TapasuTonorus
3.Habopsl GOTOCHUMKOB.
Harypanbhbie nocoOusi:
1. Mukpockomnbl
2. Mukpornpenaparsl:

- KiteTku TkaHEN YeIoBEKA
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- OpraHou/ipl ¥ BKJIFOUCHHS
- MUTO3 B paCTUTEIBHOMN Y JKUBOTHOU KIJIETKE
- [TosioBBIE KITETKH
- XpOMOCOMBI YEJIOBEKA
3. Makponpenaparst:

[Tapasuronorus

JleMOHCTpallOHHbBIE OOBEKTHI:
- Mogens JIHK
- HaGop ButamunoB

O6opynoBanue yueOHOTO KaOuHeTa:
-MI0CAJI0YHbIE MECTa MO KOJIUYECTBY O0yUAIOITUXCS
-pabouee MecTo MpernoiaBaress
-y4eOHO-TUTAaHUPYIOIIas JOKYMEHTAIUS
-peKOMEHIyeMbIe YYCOHUKU
-IUIAKTUYECKUN MaTepua
-pa3naToYHbIA MaTepua.

TexHuueckue cpeacTa 00ydeHUs: MHTEpaKTUBHAS JOCKa, HOYTOYK, TPOEKTOP.
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3.2 UudopmanuonHoe odecrevyenne 00ydeHusl.

OcHOBHBIE HCTOYHUKH:

1. Mycradun, A.I. buonorus [Tekcr] : yue6. / A.I. Mycradun, B.b. 3axapos. - M.
: KHOPYC, 2018. - 424 c. - (Cpeanee npodeccruoHanbHOE 00pa3oBaHue).

2. Mycradun, A.I. buonorus : yuebuuk / Mycradun A.I'., 3axapos B.b. - M. :
KnoPyc, 2018. — 423 ¢. — (CI1O). — ISBN 978-5-406-06062-9. — URL.:
https://book.ru/book/92765. — TekcT : AMeKTPOHHBIN.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. buonorus. CrnpaBouHuk [DnekTpoHHbIH pecype] / Uebnime H.B., I'y3ukoBa
I.C., JIazapera 10.b., Jlapuna C.H. - M. : I'DOTAP-Meaua, 2011. -
http://www.medcollegelib.ru/book/ISBN9785970418178. html.

2. Ko3snosa U.U., buonorus [Onexrponnsiit pecypc] : yueonnk / .. Kosnoga,
W.H. Bonxkos, A.I. Mycradusn - M. : [ DOTAP-Menua, 2015. - 336 c. - ISBN 978-
5-9704-3440-6 - Pexxum noctyma:
http://www.medcollegelib.ru/book/ISBN9785970434406.html.

HNuTepHer-pecypcesnl

1. www.sbio.info (Bcst Ouonorusi. CoBpeMeHHasi OUOJIOTHSA, CTaThbd, HOBOCTH,
oubnuoreka). www.window.edu.ru (Egunoe okHO nocTyma K oOpa3oBaTeIbHBIM
pecypcam UHTepHETa O OUOJIOTHN).

2. www.5ballov.ru/test (Tect myist aOUTYpHUEHTOB IO BCEMY IIKOJIBHOMY KYypCy
O6uomnorun).

3. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BUKTOPUHBI 10
OMOJIOTUY — DKOJIOTUM Ha cepBepe BOPOHEIKCKOTO YHUBEPCUTETA).

4. www.biology.ru (buosnorus B OTtkpeiToM Kkoiemke. CalT  CoOmepKUT
ANEKTPOHHBIN yueOHUK 110 Onosoruu, On-line TecTsr).

5. www.informika.ru (OnekTpoHHBIII y4eOHHUK, OOJBIION CHUCOK MHTEPHET-
pecypcoB).

6. www.nrc.edu.ru (buonmornueckass kaptuHa wMwupa. Pazgen KOMIBIOTEPHOTO
yueOHMKa, pa3paboTaHHOTO B  MOCKOBCKOM TOCYJapCTBEHHOM  OTKPBHITOM
YHUBEPCUTETE).

7. www.nature.ok.ru (Penkue u wucuesarmme >XUBOTHble Poccuu — MpoeKT
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http://www.medcollegelib.ru/book/ISBN9785970434406.html

Oxosnoruueckoro neaTpa MI'Y um. M.B.JloMmoHOCOBA).
8. www.kozlenkoa.narod.ru ([Inst Tex, KTo yuuTcsa caMm M YYUT APYTUX; OYHO U

JAMCTAHIIIOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).
9. www.schoolcity.by (brosorust B Borpocax u OTBeTax).
10. www.bril2002.narod.ru (buonorus ans mkonsHUKOB. KpaTkasi, koMImakTHasi, HO

JIOCTAaTOYHO MOoIpoOHas nH(OPMAIIUS 1O pa3iesiaM.

4. KOHTPOJIb U OLIEHKA PE3YJIGTATOB OCBOEHMUSI
JUCHUILIAHBI

Pesyiabrar 00y4yenus
(0cBOEHHBbIE YMEeHHs], YCBOCHHbIE 3HAHMS)

(I)OprI N ME€TOAbI KOHTPOJIA
N OHCHKH PE3yJIbTaTOB

OcHOBHbIE yMEHUA:

— c(hopMUPOBAHHOCTH MPEACTABICHUN O POJIH U
MecTe OMOJOrMM B COBPEMEHHOW Hay4YHOMU
KapTUHE MHUpA; MMOHWMAaHHUE POJIM OMOJOTUU B
dbopMupoBaHuu Kpyrozopa U (GyHKIIMOHAIBHOU
rPaMOTHOCTH JUISl PEUICHUS ITPAKTUYECKUX 3a/a4;

— BJAJCHUE OCHOBOMOJIATAIOIIUMU MOHITUAMU U
IIPEACTABICHUAMUA O JKUBOM IIPUpPOJAE, €€
YPOBHEBOM  OpraHu3alMd WU DBOJIIOLWH;
YBEPEHHOE MI0JIb30BaHUE OMOJIOTUYECKOM
TEPMHUHOJIOTUEW U CUMBOJIMKOM;

— BJAJCHUE OCHOBHBIMM METOJaMH HAy4YHOTO
MO3HAHUS, UCIIOJIb3YEMbIMU MPU OMOJOTUYECKHUX
UCCJICIOBAHUSAX YKUBBIX OOBEKTOB U IKOCHUCTEM:
OIMCAHUEM, VU3MEPECHUEM, MIPOBEICHUEM
HaOJIOICHU; BBISIBIICHUE 151 OILICHKA
AHTPOIIOTEHHBIX U3MEHEHUN B IIPUPO/JIE;

—  c(hOpMHUPOBAHHOCTh yMEHHH  OOBSICHSTH
pe3yabTaThl  OMOJOTUYECKUX  DKCIIEPUMEHTOB,
peniaTh dJIeMEHTapHbIC OMOJOTHYCCKHE 3a1a4H;

— c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UITUU TIO
OTHOIIEHUI0 K Owuonorudeckol wuHOOpPMAINH,
MOJTy9aeMOun n3 Pa3HBIX WCTOYHHUKOB,
IJI00QTBHBIM ~ JKOJIOTHYECKUM IpoOJieMaM H|
MyTSIM UX PEIICHHUS.

Omnpoc.

TectupoBanue.

Pelienre cuTyallmOHHBIX
3ajad.

Pedeparsr

KontponbHas padora.
DK3aMeH
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JIner 0 BHeceHMH U3MEHEeHHUI B pado4y1o NporpaMmmy

Ton

HN3menenus JOIMOJIHCHHUSl, BHCCCHHBIC B

nporpamMmmy.

dUO
npenoaaBaresif
BHOCHBILIETO
JAOTOJIHEHUS B
padouyio
Nnporpammy

Bwmecto

Hononneno

PaGouas nmporpamma
nepecMoTpeHa 1 o00peHa
Ha 3aceganuu [IMK
[IpoTokom Ne

OT «__ » 20 1.
IIpencenarens:

(DUO)

MII

Bwmecto

JlonoiaHeHO

PaGouas nporpamma
NepecMoTpeHa 1 0100peHa
Ha 3acegannu [IMK
IIporokom Ne
OT «___ » 20
[Ipencenarens:

(®HO)

MII

Bwmecto

JlomonHeHo

PaGouas nmporpamma
nepecMoTpeHa u 0J100peHa
Ha 3acefganuu [IMK
ITporokom Ne

OT«__ » 20 1.
IIpencenarens:

(®HO)
MII
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TEMATHYECKHWM IJTAH IO JIMCUUATLJIMHE

«BUOJIOT'US»
ITo cnennanabHocTH 31.02.02 Akymepckoe 1ejno
1 cemecTp
Ne Tema KonnuectBo
9acoB
1 MHoroo6pasue OpraHu4ecKoro Mupa. 2
2 Bupycsl u 6aktepuodaru 2
3 Kierounas Teopus 2
4 IIpokapuoOThl U 3yKapHOTHI 2
5 [TpokaproTrnueckas KieTka. 2
6 Dykapuornueckas kierka. Kierounsie MeMOpaHbl. 2
7 Huromnasma. Snpo 2
8 Heopranuueckue BemecTBa KICTKH. 2
9 OpraHuyecKue BeNiecTBa KJICTKHU. YTIIeBObI. JINTHIbI 2
10 Oprannueckue BenecTna KIeTku. bemku 2
11 OpraHnyeckue BeniecTBa KieTku. HyKJIeMHOBBIC KUCIIOTHI 2
12 Perukarus u tpanckpunius JHK. 2
13 CuHre3 Oenka B KJIETKE. 2
14 DHepretudeckuil oomeH. /{pixanue. bpoxxenue 2
15 [Mnactuyeckuit oomeH. oTocuHTE3. XEMOCUHTE3 2
16 JKU3HEHHBIN UK KICTKH. 2
17 WnuTepdaza. Muros 2
18 Perymsiiust MUTOTHYECKOTO 1TUKJIIA 2
19 Meiio3 2
20 becnonoe u nonoBoe pasMHOKEHNE 2
21 [Iporenes - ramerorexes 2
22 OmonoTBOpeHNe. IMOPUOHAIBHBIN MEPHO] PA3BUTHS 2
23 ITocTaMOpHOHaIBHBIHN NEpHUOJ] pa3BUTHS 2
24 OCHOBHBIE TEPMUHBI TEHETUKH 2
25 MOoHOTHOPHTHOE CKPEIIMBAHHE. 2
26 [{uTomornvyeckue OCHOBBI HACIICTOBAHMS. 2
27 JluruGpuHoe CKpenuBaHme. 2
28 AHanu3upymroluee CKpeluBaHue 2
29 B3aumoseiicTBre TeHOB 2
30 XPpOMOCOMHOE HacJe0BaHUE 0. 2
31 2
CuernieHHoe C MOoJIoM Hacle0BaHUE
32 MyrannoHHast U3MEHUHUBOCTb. 2
33 KoMmOuHaTuBHast U3MEHUYUBOCTH 2
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34 MoaudukamoHHas H3MEHYHBOCTh 2
35 Menuko-reHeTUIeCKOe KOHCYIBETHPOBAHNE 2
36 Co3znaHue Mopoj1 )KUBOTHBIX U COPTOB PACTECHUI 2
37 Cenexnys MUKPOOPTraHU3MOB 2
38 bruonuka - mnpuMeHeHHe 3HAHUN OMOJOTMU B KHOEpHETHKE U 2
poGoTrorexHuke. buorexHomorum.
Wroro 1 cemectp 76
2 cemecTp
Ne Tema KomnuectBo
4acoB

39 DBOJIIOLHS OPTrAaHUYECKOT0 MUpa 2
40 VcTopust pa3BuTHS )KU3HU Ha 3eMiie 2
41 Cucrema opranndeckoit npupossl K. Jlunnes 2
42 PasBuTHre PBOTOMMOHHBIX UAEH 2
43 OpomounonHas teopus JK.b.Jlamapka 2
44 Teopus aBomonmu Y. J[apBuna 2
45 VYyenue Y.JlapBuHa 00 HCKYCCTBEHHOM OTOOpE 2
46 Bu kak equHALA SBOIIOLUH. 2
47 [Tpornecc BumooOpa3zoBaHus 2
48 EctecTBeHHBIN 0TOOP KaK JBUXKYIIAs CHUJIA SBOIIOIUU 2
49 DBOJIOIMOHHAS POJIb MyTaIUl 2
50 I'eHeTnyeckue Nporecchl B NOMYISIHUAX 2
51 JIBrokymmii otoop 2
52 Crabunusupyroumii oroéop 2
53 PazpsiBatonumii oT60p 2
54 [TonoBoit oT6op 2
55 ITprcnoco61eHHOCTh OPraHU3MOB K YCIIOBHSIM ~ CpEJibl 2
56 3a00Ta 0 MOTOMCTBE 2
57 dusnonornueckue aganTauu 2
58 OTHOCHUTEIBHBIN XapakTep MPUCIIOCOOICHHOCTH 2
59 Annonarpudeckoe BU000pa3oBaHue 2
60 CuMITaTpUYeCcKoe BHI000pa30BaHNe 2
61 I'maBHbIe HampaBlieHUs OMOJIOTHYECKOH IBONIOIIH 2
62 [TyTn noctmxenust OMOJIOTHIECKOTO Mporpecca 2
63 3aKOHOMEPHOCTH OMOJIOTHYECKOM IBOJTFOIIHH 2
64 [IpaBuna 3BoOLIN 2
65 [IpecTaBieHus 0 MPOUCXOXKICHUY KU3HH 2
66 Marepuanuctuyeckasi TEOpHUs MIPOUCXOXKICHUS KU3HU 2
67 CoBpeMEHHBIE TPEJICTABICHUS O BO3SHUKHOBEHUH JKU3HH 2
68 VYcnoBus cpeipl Ha IpeBHEH 3emiie 2
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69

Teopus nmpoucxoxxaeHus MPOTOONONOINMEPOB

2
70 PHK kak npeiecTBEHHHUK COBPEMEHHOHN KU3HU 2
71 DBOJIIOLHS POTOOMOHTOB 2
12 HaganbHble 3Tarnsl OMOIOrHYECKON IBOJIFOIIAN 2
73 Pa3BuTHe xu3Hu Ha 3emiie 2
74 Pa3BuTHe *)u3HU B apxeiickoil ape 2
75 Pa3BuTHe )XU3HU B IPOTEPO30ICKYIO 3pY 2
76 Pa3BuTHE )U3HU B TAJICO30MCKYIO 3Py 2
77 Pa3zBuTHe ®)U3HH B ME3030HCKOM 3pe 2
78 Pa3zBuTHE )XM3HH B KAHHO30MCKOH 3pe 2
79 [TpoucxoxaeHne yenoBeka 2
80 [TonoxeHue yenoBeKka B CUCTEME JKHBOTHOTO MHpa 2
81 DBOJIIOLIUS TPUMATOB 2
82 Cranuu 3BOJIONMN YEJIOBEKA 2
83 Posb Tpyna B mpoucX0oKI€HUH YeI0BEKa 2
84 CoBpeMeHHBIH 3Tal 3BOJIIOIUH YeIOBEKa 2
85 Ctpykrypa 6mocheps 2
86 KoctHoe BemecTBo 6uochepsr 2
87 ’Kusoe BemecTBo Onochepsl 2
88 KpyroBopoT BelecTs B IpUPOJIE 2
89 DKOJIOTHsI Kak 00J1acTh HayKU: IPEAMET, 3a/1a4H, CBA3b C 2
JPYTUMU HayKaMH.
90 Cpena oOuTanusi, ee KOMIIOHEHTHI. 2
91 buoTtnueckue pakTopsl cpeas 2
92 AOuortuueckue pakTopbl cpelibl 2
93 B3aumozeiictBre hakTopoB cpesibl 2
94 OrpannunBaronuii pakrop -mpuuNHA KOHKYPEHIIMH KHUBBIX 2
OpPTraHU3MOB
95 B3aumooTHOLIEHUS MKy OpraHiu3MamMu. AHTHOMOTHYECKUE 2
OTHOIICHHUS
96 dopmupoBaHKe U CMeHa OMOIICHO30B 2
97 Hoocdepa 2
98 [IpuponHbie pecypchl U UX UCIOIb30BaHHE 2
99 KoHuenmus ycToi4iMBOro pa3BUTHs B 9KOJIOTHU 2
100 IlocnencTBusa X03A1CTBEHHON IEATEIbHOCTH YEIOBEKA 2
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101 [TpupomooxpanHas IeITeIbHOCTD YSIOBEKa 2
102 [lepcrieKTHBBI PaLIMOHAIBHOTO PUPOAOIOIb30BAHUS 2
103 HtoroBoe obo0atoiee 3aHaTHe 2
Wroro 2 cemectp 130
Bcero no 206
Kypcy
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