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[Iporpamma yueOHOM nmucuMIUiiHbl buonorus paspaboTaHa Ha OCHOBE
MPUMEPHON TIPOrpaMmbl 00111€00pa30BaTeIbHON Y4eOHOU AUCIUIUIMHBI broiorus
Ui TIpO)eCCHOHANBHBIX ~ 00pa30BaTEIbHBIX  OpPraHM3alMi  PEKOMEHJI0BaHa
@enepabHBIM TOCYHAPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «®DenepaibHblil
WHCTUTYT pa3Butus odOpazoBanus» (OIAY «DUPO») B kauecTBe mpuUMEpHOM
porpamMMbl JUIsl peaju3alii OCHOBHOM Npo(ecCHOHAIbHON 00pa3oBaTebHON
nporpammbel CIIO Ha 06a3ze OCHOBHOro oOmiero oOpa3oBaHUs C MOJIyYEHUEM
cpenHero oOmiero o6paszoBanust (mpotokoa Ne 3 or 21 wroms 2015 r,
peructpanuoHubiii HoMmep peten3uu 379 ot 23 utons 2015 . PIAY «DOUPO») u B
cootrBeTcTBUM ¢ yueOHBIM Mm1aHoM ['BIIOY CK «KucioBoaCKkuil MenUIIMHCKUN
koyutemk»  cueruanbHocTH 34.02.01 CectpuHckoe nmemo Ha 0a3e OCHOBHOTO

obmiero oOpa3oBaHus, YTBEPKJICHHBIM AUPEKTOpoM Kosutemka Mcrommasivm H.I,
Ha 2020 -2024 y4eOHnbli TOI.

Opranuzanus-pazpaboTauk T'ocynapcTBeHHOE OIOIKETHOE
npodeccuoHanibHOe OoOpa3zoBaresibHOE  yupexjeHre CTaBpOIOIbCKOTO — Kpas
«KucimoBoacknii MeIUITMHCKUN KOJLJIEIDK)

Pazpabotunk: Ilucrma 3.B., OTIMYHMK  HAPOJHOTO MPOCBEIICHUS,
mpernojaBaTelib  MUKPOOMOJIOTUM  BBICIHIEH  KBATH(UKAIIMOHHOW  KaTeropuu
oomemenunuackoi [IMK I'BITIOY «KuciioBoackuii MEAUITMHCKHI KOJLICIK) .
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1.IMACIIOPT PABOYEN ITPOI'PAMMbI YYEBHOM
JAUCHUIIVIMHBI BUOJIOT'UA

1.10061acTh NpUMeHeHUs1 padoyeii MporpaMMbI:
Pabogas mporpamma y4eOHOW MUCUUIUIMHBI —SIBISETCS YACTBIO TPOTPAMMBI
MOJITOTOBKM ~ CIICIMAJIUCTOB cpemHero 3BeHa B cooTBeTrctBum ¢ PI'OC mo

cnenuranbHocTH CI1O 34.02.01 CecTtpuHCKOE J1€710.

1.2. MecTo y4eOHOI1 TMCHUIIUHBI B CTPYKTYpPe OCHOBHOM NMpo¢ecCHOHAIBHOI

o0pa3oBarTe/IbHOI MPOrPaMMBbI:

YyeOnass mucHUIUIMHA  bHWONOrMS  MPUHAMISKUT K  y4eOHOMY  IHUKITY
o011e00pa3oBaTeIbHbIX  JAUCIUIUIMNH IS CIICIHAIbHOCTH CIIO 34.02.01

CecTpuHCKOE J€T10.

1.3 eau m 3amaum y4eOHOM AUCUMILIMHBI — TPeOOBaHHUA K pe3yJbTaTaM

O0CBOCHUS Y4eOHOW JUCHUILINHBI:

OcBoeHune coaepkaHusg Y4YeOHOW MUCHUIUIMHBI buomorus oOecrneunBaeT

AOCTMIKCHHEC CTYACHTAMM CJIICAYIOINNX PE3YyJbTaTOB:

JIHYHOCTHBIX:

— c¢hopMHUPOBATh YYBCTBO TOPJAOCTH M YBAXEHUS K HUCTOPHH M JIOCTHXKCHHUSIM
OTEUECTBEHHONM  OHMOJIOTMYECKON  HAyKW; TpPEACTaBICHUS O  LEJIOCTHOU

€CTECTBEHHOHAYYHON KApPTHUHE MUPA;

— IIOHMMAHHEC B3aMMOCBA3M M B3aUMO3aBUCHMMOCTH CCTCCTBCHHBLIX HAYK, HX
BIIMAHUA HAa  OKPYXArOUIyrO cpeny, 9KOHOMHYCCKYIO, TCXHOJIOTUYCCKYIO,

COLIMAJIBHYIO U 3TUYECKYIO C(Pephl IESITEIbBHOCTH YEJIOBEKa;

— CHOCOOHOCTh HCIOJIB30BATh 3HAHUS O COBPEMEHHOH €CTEeCTBEHHOHAYYHOMU
KapTUHE MHUpa B 00pa3oBaTelbHOM M MNPOPECCHOHATBHOU JEATEIbHOCTH;
BO3MOXXHOCTH HMH(POPMAILIMOHHOW CpeAbl Uit OOecHeueHus: MPOAYKTUBHOIO

caMo0Opa30BaHuUs;



— BIAJCHHE KYJIBTYpOW MBIIUICHUS, CIOCOOHOCTh K OOOOIIEHUIO, aHAIH3Y,
BOCTIPUSITHIO MH(OpPMAIMK B OOJACTH €CTECTBEHHBIX HAyK, IOCTAHOBKE ILIEIH U

BBIOOPY IyTeH ee NOCTUKEHUs B MPOPeCcCUOHAIBLHOM cdepe;

— CIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JESATEILHOCTH COBPEMEHHBIMU
OPUHIIMIIAMU  TOJEPAHTHOCTH, JMaJioTa U COTPYIHUYECTBA; TOTOBHOCTh K

B3aUMOJICHCTBHUIO C KOJJICTaMU, pa60Te B KOJIZICKTHUBC,

— TOTOBHOCTH HCIIOJIB30BATHL OCHOBHBLIC MCTOJAbI 3alllUTBEI OT BO3MOXKHBIX

MOCEACTBUM aBapuii, KaTacTpod, CTUXUNUHBIX OCICTBUM;

— oOnamaHnve HaBblkaMH Oe3omacHOM pabOTBl BO BpeMs  IPOEKTHO-
UCCJIEZIOBATENbCKON M SKCIEPUMEHTAIbHON MEATENbHOCTH, MPU HCIOIH30BAHUN

1abopaTopHOTO 000PYIOBAHUS;

— CMOCOOHOCTH MCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTHUUECKON
JESATEIbHOCTH M TOBCEIHEBHOW XU3HHM Uil COOMIONEHUS Mep MPOQPHIAKTHKA
OTPABJICHUH, BUPYCHBIX U APYTUX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX IMPUBBIYEK

(KypeHus, aJKoroJu3Ma, HapKOMaHUH ); TIPABUII MIOBEJICHUS B IPUPOTHON CPENE;

— FOTOBHOCTh K OKa3aHMIO NIEPBOM MOMOIIM IPU TpaBMax, MPOCTYAHBIX U JIPYTUX

3&60J'I€B21HI/IHX, OTPABJICHUAX IMHUIICBBIMHA IIPOAYKTAMM;
MeETalPpEeAMETHLIX:

— OCO3HaHUE COUMAJbHON 3HAYMMOCTH CBOEH Mpodeccur/crnennalbHOCTH,

oOaianre MOTUBAIMEN K OCYIIIECTBICHUIO MPO(HECCHOHALHOM NESITEIbHOCTH;

— TMOBBIIIEHNE WHTEJJIEKTYaJIbHOTO YPOBHS B MPOIECCE U3YUYCHUST OMOIOTUYECKUX
SIBIICHUI; BBIJIAIOIIUXCS JOCTHXKEHUN OMOJIOTUH, BOIIEAIINX B 00IIEYEIIOBEUYECKYIO
KYJIBTYPY; CJIOXKHBIX U ITPOTUBOPEUYMBBIX MYTEU PA3BUTHUS COBPEMEHHBIX HAYYHBIX
B3IVISIZIOB, WJICH, TEOpUM, KOHIICHIUM, TUIOTE3 (O CYIIHOCTH W MPOUCXOXKICHUU

YKU3HH, YEJIOBEKA) B XO7I€ paOOThHI C pa3IMYHBIMU UCTOYHHKAMHU WH(OPMAIIHH;



— CIIOCOOHOCTH OpPraHnU30BbIBATHL COTPYAHHUYCCTBO CAMHOMBIIIJICHHUKOB, B TOM
YUCJIC C HUCIIOJIb30BAHUCM COBPCMCHHBIX I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHBIX

TEXHOJIOTHH;

— CMOCOOHOCTh MOHUMATh MPHUHIIUIIBI YCTOWYUBOCTH U MPOAYKTUBHOCTH >KUBOM
OpUpPOJBl, NYTH €€ H3MEHEHHUs IM0J BIMUSHMEM AaHTPOIOTEHHBIX (HaKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY AaHajU3y IIIOOAJbHBIX 3KOJIOTMYECKUX MPOOIEM,
BOIIPOCOB COCTOSIHUSL OKPYXKAIOIIEW Cpeapl M PALMOHAIBHOIO HCIIOJIB30BAHUS

IIPUPOIHBIX PECYPCOB;

— YMCHHUC 00OCHOBEIBAThH MECTO U POJIb OMOJOTMYECKUX 3HAHUU B HpaKTH‘IGCKOﬁ
ACATCIBHOCTHU J'IIOI[GfI, pasBUTHHU COBPCMCHHBIX TeXHOJ'IOFI/Iﬁ; OIIpCACIIATL KHUBBIC
OOBEKTHI B Impupoac; IIPOBOAUTH H&6J'IIO,Z[CHH51 3a OKOCHCTCMaMH C ILCJIbIO HX
OIIMCAaHUA U BBIABJIICHHA CCTCCTBCHHBIX U dHTPOIIOI'CHHBIX H3MCH€HHﬁ; HaXoauThb U

aHaJM3UPOBATh UHPOPMAIIHIO O KUBBIX OOBEKTAX;

— CIIOCOOHOCTH IIPUMCHATD OMOJIOTHYECKHUE B DKOJIOTHUYECKUEC 3HAHUS JJIs1 aHaJIn3a

MPUKIIAAHBIX TPOOJIEM XO3SIICTBEHHOM 1€ATETbHOCTH;

— CIOCOOHOCTh K CaMOCTOATCIIBHOMY IIPOBCACHUIO HCCHCI[OBaHHﬁ, ITIOCTAHOBKC
CCTCCTBCHHOHAYYHOTIO OKCIICPUMCHTA, HCITIOJIB30BAHUIO I/IH(l)OpMaI_II/IOHHBIX

TEXHOJIOTUH IS pEIICHUsS] HAyYHBIX U MPOodeCCUOHATBHBIX 3a/1a4;

— CHOCOOHOCTh K OLOCHKC OTHYCCKHX AaCIICKTOB HCKOTOPBIX I/ICCJ'IGILOBaHI/Iﬁ B

o0acT OMOTEXHOJIOTHH (KIIOHUPOBAHHUE, HCKYCCTBEHHOE OILJIOJIOTBOPCHUE);
npeIMeTHbIX:

— c(pOpMHUPOBAHHOCTh MPEACTABICHUN O POJIM U MECTE OMOJIOTUH B COBPEMEHHOM
HAyYHOW KapTHUHE MHpA; TOHUMAaHUE POJIU OUOJIOTHH B (DOPMUPOBAHUH KPYro3opa

U (YHKIMOHATBHOW IPAMOTHOCTH JJIs PEIICHMS MPAKTHUECKUX 3a/ay;

— BJIQJICHHE OCHOBOIOJATAlOMIMMHU MOHITUSMHU M MPEJICTABICHUSMH O KUBOMU
NpPUPO/IE, €€ YPOBHEBOW OpPraHU3AlMK U SBOJIOLUHU; YBEPEHHOE IMOJIb30BAHUE

OMOJOTMYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIM;



— BJIaICHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O ITO3HAHHA, HCIOJIB3YCMbIMHU IIPpHU
OMOJIOTHYECKUX HCCICOOBAHUAX KHNBBIX OOBEKTOB M DKOCHCTEM: OIIMCAHHEM,
HU3MCPCHUCM, IIPOBCACHHUCM H3.6J'HOI[€HI/H>'I; BBIABJICHHC W OLCHKA AHTPOIIOTCHHBIX

W3MEHEHUN B IPUPO/IE;

—  c(hOpMHPOBAHHOCTh YMEHUU OOBSCHATH PpE3ylIbTaThl  OUOJOTUYECKHUX

9KCIICPUMCHTOB, pCIIATh 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aJ1a4u,

— c()OPMUPOBAHHOCTh COOCTBEHHOW IMO3ULIMU MO OTHOIICHHUIO K OMOJIOTMYECKOU
uH(pOpMaILMK, MOTYyYaeMON U3 Pa3HbIX UCTOYHHUKOB, INTOOAIBHBIM 3KOJIOTUYECKUM

HpO6JI€MaM U IIYTAM HUX PCHICHMUA.

1.4. KosiuuecTBO 4aCOB HAa OCBOCHHE MPOrPAMMBbI M CHUTIIUHBI

MakcumanbsHas yueOHast Harpy3ka oOyuatoierocst 309 yacos,
B TOM YHCJIE:
oOsi3aTenpHas ayIuTOpHas yueOHast Harpy3ka oOyuatomierocsi 206 yacos;

camocTosTeNbHas padboTta oOyyatomerocs 103 gaca.



2. CTPYKTYPA ¥ COIEP)KAHUE YUYEBHOM JUCHUILJIAHBI

2.1. O0beM yueOHOM TMCHUTIIMHBI M BUAbI Y4eOHOH padoThI

Bua yuyeOHoii padoTbi

Oo0beM yacoB

BCCTO

MakcumanbHas yueOHasi Harpy3Ka (Bcero) 309
Oo0si3aTesibHAsSE AyIMTOPHAA y4eOHAasl Harpy3Ka (Bcero) 206
Teoperuueckoe oOyueHue 206
CamocrosiTesqibHasi padoTa odyualomerocs (Bcero) 103
B TOM YHCJIE:

1. CocraBienue cxem 8

2. 3aronHenne Ta0InIl 8
3. Pemenue 3amau 10
4. TlonroroBKa 3JEKTPOHHBIX MPE3CHTAINI 37
5. [loaroroBka u 3amura pedeparon 18
6. [TonroroBka cooOmieHUI 22
103




TEMATUYECKHWH IUIAH U COAEP)KAHUE YYEBHOM JUCHUILJIAHBI

BHUOJIOT U
HaumeHnoBanue pasnesioB U Conepxanue y4eOHOro MarepuaJa, JabopaTtopHbie H IPaKTHYecKHe padoTsbl, O0bem YpoBensn
TeM camMocTosiTeIbHAs pabora 4acoB YCBOEHHUSI
1 2 3 4
Pazgea 1. 14 1
Muoroo0pa3ue opranuieckoro mupa. Kierounblie n Hekj1eTO4UHbIe GOPMBbI KHU3HU.
Cooeporcanue yuebnozo mamepuana.
T Mmuoroo6pasue opranudeckoro wmmupa. CBOHCTBa 3JKHMBOTO. YPOBHU OpraHU3AINH
eva 1.1. KUBOTO. MOJIEKYIIpHO-TEHETUYECKU YpOBEHb, KJIETOYHBIM, OHTOTCHETUYECKUI
MHuoroo6pa3ue opraHu4ecKoro . . . . 2
(OpraHu3MeHHBbIH), MOMYISIIIMOHHO-BUIOBOM, OHWOTEOIeHOTHYECKH, OuochepHBbI.
vupa. OOmue cBoiicTBa M NPUHLMIIBI OPraHU3ALMU JKUBBIX cUcTeM. MeToabl H3ydeHus
OMOJIOruH, 3HAYEHNE OMOJIOTHH.
Camocmosamenvhasn paboma ooyuaouuxcs. 1 2
CocraBieHHe CXeMbI « IBOJIIOIUS OCHOBHBIX I'PYIIT OPraHU3MOB)
Tema 1.2 Cooepicanue yuebnozo mamepuana. 1
Bupycsl 1 6akTepuoparu Bupycbl u OGakrepuodarun - HEKJIETOYHbE (QOPMBI KHU3HU, MAPA3ZUTUPYIOLIHE Ha
reHeTnyeckoMm yposHe. bopr0a ¢ BupycHbsiMu 3aboneBanusimu (CITHUT). 5
CrniocoObl mepefadyl BUPYCOB OT KJIETKHM K KJIETKE: TOPU30HTAJIbHBIN — MyTEM BBIXO/A
BUPYCHOM YacTHULIbI U3 OJHOW KJIETKH U BHEAPEHMS B APYTyI0 U BEPTUKAJIbHBIA — U3
IIOKOJIEHHS B ITIOKOJICHHE B PE3YJIBTATE€ BCTPAaUBaHU B XPOMOCOMY KJIETKM-XO35IMHA.
Camocmosamenvuaa padboma o0y4arOuuxcs. 1
[ToaroroBuTh npe3eHTanui0 «Bupycel — HeKIeTOUHbIE (HOPMBI KUZHU. 2
Cooepircanue yueonozo mamepuana.
Tema 1.3 Krnerka — camas snemeHTapHas OuojiornyecKkasl CUCTeMa, CIIoCOOHask CaMOCTOSATENbHO 1
Kuerounas Teopus MTO/I/IEP>KUBATh KU3Hb. [10J10’k€HNSI COBPEMEHHOM KJIETOYHON TEOPHUHU. 2




Camocmosamenvhasn paboma odyuarouuxcs.
[ToaroroButs npe3eHTanuoo «Kietounas Teopusn.

Tema 1.4
IIpokapuoThl U dYKaAapHOTHI

Cooeprcanue yuebnozo mamepuana.

CpaBHUTENIbHAS XapaKTEPUCTHKA TPOKAPHOT W DYKAPUOT.  THIBI KJIETOYHOM
OpraHu3alK: TPOKAPUOTHYECKANH M OIYKAPHUOTHYECKUUA. MeMOpaHHBIA MPUHIUI
OpraHu3aly CTPOCHHs KIeTKH. KieTka — oCHOBHAsi CTPYKTypHas U (yHKIHMOHAIbHAS
CIIMHUIIA JKUBBIX OpPraHu3MoB. CXOACTBO M pa3iiM4ue KICTOK JXHBBIX OPraHU3MOB,
OTHOCSIIITUXCSI K Pa3IMYHBIM [1aPCTBaM JKUBOM MTPUPOJIBI.

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

Tema 1.5
IIpoxapuoTsl

Cooepocanue yuebnozo mamepuana.

®opmel OakTepuaNbHBIX KIETOK. CTpOeHHe KIETOK MPOKApHOT. [ eHeTnueckuii amnmapar
KIeTKU TpokapuoT — konbleBas wMonekyna JHK. IlepenBuxenue mpoxapuor.
CymHocTh Tpoliecca CIOpooOpa3oBaHUs Yy MPOKAPUOT. IKOJIOTHYECKask PpOJib
MIPOKAPUOT B OMOIIEHO3aX.

Camocmoamenvhasn padoma o0yuaOuuxcs.
[ToarotoButs pe3eHTanmo «lIpokapuoTs».

Tema 1.6
Kuaeroynsie MeMOpaHbI.

Cooepicanue yuebnozo mamepuana.

OCHOBHBIE KOMITOHEHTBHI KIJIETKH: O0OJOuYKa, LUTOIUIa3Ma, sApo.  MeMOpaHHBIN
MPUHLMIT CTPYKTYPHOIH OpraHu3anuu KJIeTKd. Mo3zanyHoe cTpoeHHe OMOJIOrHYecKon
MeMOpaHbl KJIeTKH. M30uparenpHas mpoHUIaeMocTb MeMOpaH. I[lnazmanemma.
Tpancriopt BemecTB. SABiaeHue darommro3a u mnmHONMTO3a. Kierounas crTeHka
PaCTUTENBHOM KIIETKH.

Camocmoamenvnas paboma o0y4aruiuxcs.
ITogroroButs cooOuienne «KaeTouynsle MeMOpaHb»

Tema 1.7
Huronaazma. SAnpo

Cooepicanue yueonozo mamepuana.
[MuTommazmMa — BHYTpEHHEE COJCpKUMOE KJIeTKH. MemOpaHHBIE OpraHOUIBI:
SHJIOTUIA3MATUYECKasi  CeTh, KOMIUIEKC [OJBIKH, JIM30COMBI, TEPOKCHUCOMBI,




MUTOXOH/pUH, TulacTuAbl. HememOpaHHble OpraHouibl: puOOCOMBI, MUKPOTPYOOUKH,
MUKpO(DUIAMEHTHI, KJIETOYHBIN HEeHTp. JKryTuku, pecHHUKH, BKIoYeHus. CTpoeHue u

byHKIUY spa.

Camocmosamenvhan paboma odyuarouuxcs.

[MonroroButk npe3entanuio «CTPOCHHUE KIETKUY. 1
Paznen 2. 16
XuMH4YeCKasi OpraHu3anus KJIeTOK
Cooeporcanue yuebnozo mamepuana.
Knerka — snemenTapHas >kuBasi CUCTEMa U OCHOBHAsI CTPYKTYPHO-(YHKIIMOHATIbHAS
Tema 2.1 €IMHULIA BCEX JKUBBIX OpraHu3MoB. Kparkas vcTOopus M3y4eHHUs KJIETKH. XUMUYECKas
opranm3anus kietku. Heopranudeckue BemiectBa KIeTKM. Bopa. MuHepanbHbie
Heopranuueckue Bemecrsa 9 2
IeTKH BelecTBa. buonornueckas poib BOAbBI U MHUHEpAJIbHBIX coOlled B 0OecredeHuH
) MIPOLIECCOB JKU3HEIEATEITPHOCTH KIETKU U IEJIOCTHOTO Opranu3Ma. bydepHsie cBoiicTBa
kieTku. OTauyne BKJIaJa pa3iuyHbIX 3JIEMEHTOB B OPraHM3aLUI0 JKUBOW M HEKHUBOU
TIPUPOJIBL.
CamocmoamenvHnan padoma 00y4arouuxc. 1
[TonroroButk coodmienne «Heopraumdeckre BemecTBa KISTKH)
Cooeporcanue yuebnozo mamepuana.
Tema 2.2 Oprannueckue BeIIeCTBAa KJIETKH U KUBBIX OPraHU3MOB. YTIIEBOAbl. MOHOCaxapubl,
noJiMcaxapubl, UX pojib B KieTke. MoHOCaxapu/ibl — OCHOBHOW MCTOUHUK YHEPTUHU IS
Opranuyeckue BemecTsa 2
A S OONBITMHCTBA JKUBBIX OpraHu3mMoB. Jlumuapl. 3HaueHHWE JIMMHAOB B  KIETKE.
dochonunuabl — OCHOBA CTPYKTYPhl OMOJIOTHYECKUX MeMOpaH. 3HaYeHHE >KUPOB Kak
pacTBOpUTEIIEH.
Camocmoamensnasn paboma o00yyarouuxc. 1
ITonroroButh coobmenne «OpraHnyecKre BEIIECTBA KICTKI
Tema 2.3 Cooeprcanue yuebnozo mamepuana.
Oprannyeckue BemecTBa benku. CrpoeHue nepBUYHOM, BTOPUYHOM, TPETUUYHOM M YETBEPTHUUHOM CTPYKTYp 2

KJeTKH. belkn

0enkoBoil MosieKkynbl. [TToOynsipHas cTpykTypa 6enkoB. DPU3NKO-XMMHYECKHE CBOWCTBA




oenkoB. Jlenarypanus u peHarypanus OenkoB. DyHKuuMU OenkoB: (pepMeHTaTUBHAs,
CTPYKTYpHasi, COKparuTeabHasl, TPAaHCIIOPTHAs, 3alllUTHASL, PELIEITOPHAs, PEryJISTOpHAas.

Camocmoamenvhasn padoma o0y4arOwuxcs.
[ToaroroButs coobuieHne «OpraHUYECKUE BEIIECTBA KICTKI

Tema 2.4
Opranuyeckue BemecTsa
KiaeTrku. HykieuHnoBbie
KHCJIOTHI

Cooepircanue yueonozo mamepuand.

HyknenHoBbIE KHCIIOTBI — BBICOKOMOJICEKYJISIDHBIE ~OPraHMYECKHE COCIMHEHMS,
o0ecrnieuuBarole  XpaHeHWe, Iepeldadyy M peaju3alMio  HacleJCTBEHHOH
(remernveckoif) MHGOPMALMU B KHUBBIX OpraHU3Max. BUIbl HYKIEWHOBBIX KHCIOT:
JHK — ne3oxcupnbonykiaenHoBsle kucinorsl ¥ PHK — puGoHyk/I€eMHOBBIE 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 wHbopmamus — mocienoBarenbHOCTh HykiaeotunoB JHK. Eaununa
HacleICTBeHHON uHGopManuu — red. Perumkanus u penapanus JJHK. Ux pons B
nepegadye MHGOpMALMKM PALY KIETOYHBIX IIOKOJEHUM M IOKOJIEHMH OpraHU3MOB.
Peakuuu marpuunoro cunte3a. O0pazoanue monekyn JJHK, PHK u Genxos.

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

Tema 2.6
Cunres 0eJika B KJIETKe.

Cooepicanue yueonozo mamepuana.

Tpancnsuus wuPHK. Cunres Oenka B kierke. [enetmdeckuit kox. CBoiicTBa
TeHETUYECKOTO  KOJa:  TPHIUIETHOCTh,  BBIPOXKJICHHOCTb,  HEMEPEKPHIBAEMOCTH,
yausepcanbHocTh. Buast PHK: wPHK, pPHK, TPHK. Komoner unPHK. Cunrtes
MTOJIMTIETITHTHOM TIENH. Perynsims akTHBHOCTH T€HOB.




Camocmoamenvnasn padoma odyuarouuxcs.

[ToaroroButs npe3eHTanuio «CunTe3 OenKa B KIETKe». 1
Cooepircanue yueonozo mamepuanda.
OOMeH BemiecTB M IpeBpallleHHe SHEpruu B KieTke. DPOTOTpoPbl M XEeMOTPOQBHI.
Tema 2.7 CrocoObl NMHUTaHUA: TOJO30MHBIA - MOCPEACTBOM 3axBaTa NHINM BHYTPb Tela U
JHepreTu4ecKuii 00MeH. TOJIOQUTHBIA — TOCPEACTBOM BCACHIBAHUS PACTBOPEHHBIX MUTATEIBHBIX BEIIECTB. 2
Jpixanue. bpo:xenue Jpixanue aHa’dpoOHOEe M a’poOHOE. DHEPreTHYeCKHil OOMEH WM JUCCHUMIIIALINS.
Oranbl YHEPreTUYECKOro 0OMeHa: MOJArOTOBUTENbHBIN, OECKUCIOPOAHbIN (OpoXKEeHHE),
MIOJIHOE OKUCJICHHE UJIH a9pO0HOE JbIXaHHeE.
CamocmoamenvHnasn padboma o00yuarouuxcs. 1
[ToaroroButh pedepar « IHepreTUIecKuii OOMEH KIETKI
Cooeporcanue yuebnozo mamepuana.
[TnacTrueckuii 0OMeH WM accuMUIALUs. [ eTeporpodHbie U aBTOTPO(GHBIE KIETKH.
Tena 2.8 I'ereporpoduble OpraHu3mbl — IKHBOTHbBIe, Oakrtepuu, rpudbsl. DoTocuHTE3,
. XEMOCUHTE3. ABTOTpPO(QHBIE OpraHu3Mbl — 3€JIEHblE€ pACTEHHUs, LUAHOOAKTEPHH.
IInacTuyeckuii ooOMeH. 2
CeeroBass u TemHOBas (as3bl ¢orocunteza. Poronu3 Boabl. CHHTE3 IIIIOKO3BI.
dorocuHTe3. XEMOCHHTE3
XeMocuHTe3. XEeMOCHUHTE3Upylolue OaKTepuu: Kene300aKTepuu, cepoOaKkTepui,
HUTPUUIHMPYIOLIHE, U UX POJib B OHochepe.
Camocmoamenvhan padoma o0y4aOuuxcs. 1
[ToaroroButk coobiieHne Ha TeMy «VcTopust u3yueHus: pOTOCUHTE3A.
Pazgen 3. 10
BocnpousBenenue Kierok. PazmHoxkenune
Cooeporcanue yuebnozo mamepuana.
JKu3HEeHHBIN UK KIEeTKU. MexaHu3Mbl AeeHusl KJIETOK. buHapHoe aeneHue KIeTOK
Tema 3.1 Oakrepuil. MuToTHUECKOE JIEJICHNE COMAaTMYECKHX KJIETOK MHOTOKJIETOYHBIX
7Ku3HeHHBIH HUKJ KIEeTKH. OpPraHU3MOB. 3aBUCHMOCTh 0COOEHHOCTEW CTPOEHHS XpOMaTHHA OT (YHKIIHM, KOTOpbIE 2

OH BBINMOJIHACT. PaBHOLIEHHOE pacIipenesieHle HacleACTBEHHOW MH(POPMAIIUN MEXIy
nouepHuMu Kietkamu. [Iponeccs! perunkanuu u Tpanckpumnun JJTHK.




CamocmoamenvHnasn padoma odyuaOuuxcs.
[TonroroButk pedepar « Ku3HEHHBIN UK KICTKH

Tema 3.2
Hurtepdaza. Murto3

Cooepircanue yueonozo mamepuand.
Pocr, pa3BuTue, HaKOIJICHUE BEIIECTB U SHEPTUM JJI MTOCIEAYIOLIETrO IeIEeHUS KIETKU

B TIOCTMUTOTUYECKHUM TIEPUOJ Pa3BUTHUS. Permukammst  (ynBoenue) JIHK B
CUHTCTHUYECKHA TIEPUON pPAa3BUTHS. AKTHUBHBIA CHHTE3 OCJIKOB TYOyJIMHOB JUIS
dbopmupoBaHus MUKPOTPYOOUEK BEpeTeHa JeJICHUs U HAKOIIIEHUE SHEPTUU

JUISL TIPENICTOALLETO JIETCHUS
B IIOCTCUHTETHUYECKUI nepuoa kinerku. Pa3pl MuTo3a: npodasa, Metadasa, aHagasa,
tenodaza. [{luTokuHe3 KISTKH.

CamocmosamenvHnan padoma 00y4arouuxc.

CocraButs Tabnuiy «Pa3bl MUTO3a».

Tema 3.3
Peryasiuusi MUTOTHYECKOTO
HUKJIA

Cooeprcanue yuebnozo mamepuana.

Jlenenue KIETOK — OHMOJOTHYECKHH Mpollecc, JeKalliii B OCHOBE Pa3MHOXKECHHS U
WHJIMBUIYAIbHOTO PAa3BUTHSI BCEX JKUBBIX OPraHU3MOB. ATIONTO3 - TMOAJAEpNKAHUE
KJIETOYHOTO COCTaBa OpraHu3Ma MyTeM OanaHca MeXIy pernpoaAyKIHen KIETOK KaKIou
TKaHU ¥ T€HETUYECKH 3aITPOrPAMMHUPOBAHHON CMEPTHIO KIIETOK.

Camocmoamenvhan padoma o0y4aOuuxcs.
[ToaroroBuTh coobmeHne «Perymnsiust MUTOTUYECKOTO ITUKIIA KIETKI

Tema 3.4
Meiio3

Cooeporcanue yuebnozo mamepuana.

Meii03 — 0coObIil THUN KJIETOUHOTO JEJCHHs, MPUBOIAIIMM K YMEHBIIEHUH 10 4HCIa
XpOMOCOM (TaIuIOMIHOCTH) U BO3HMKHOBEHHUIO HOBBIX KOMOMHAIMI HacaeICTBEHHOTO
Marepuana B raMerax M cropax. J[Ba mocienoBaTeNbHbIX AENEeHUs Mei03a, KOTOPhIM
npemecTByeT ofHokparHas penymiukaius JHK B uwHTepdase mnepen mnepBbiM
JIeJIEHUEM.

@a3pl Melio3a. KoHbroranus roMOoJIOIrMYHBIX XpOMOCOM M KpOCCHHroBep. Penykius
TOMOJIOTHYHBIX XpPOMOCOM. BO3HHKHOBEHHE HOBBIX KOMOHMHAIMHA HAacCJIeICTBEHHOTO
Marepuana B ramerax. OTauuns Meio3a OT MUTO3a.




Camocmoamenvnasn padoma odyuarouuxcs.
3anonHenue Tabunbl «CpaBHUTENBHAS XapaKTePUCTHKA MUTO3a I MEHO03a».

Tema 3.5 Cooepicanue yuebnozo mamepuana.
BecnoJioe u nosioBoe UepenoBanue AUIUIOWIHOM M TalJIOWJIHOM CTagud pPa3BUTHUSL >KU3HEHHOIO IMKJIA
pa3sMHOKeHHe OpraHM3MOB IIpU TOJOBOM pa3sMHOXeHHU. Heo0xoaumMocTh — OII0JOTBOPEHHS,
MUTOTHYECKOIO JIEJIEHUS COMAaTUYECKUX KJIETOK M ME03a MOJOBBIX KJIETOK JJIsi CMEHBI
IIOKOJIEHUs BUA. THUIIBI pa3MHOXKEHUS — 0JI0BOE U Oecnonoe. becnonoe pazMHokeHMe
— copooOpa3zoBaHue U BereTaruBHoe pazMHoxkeHue. [TonoBoe pazmuoskenue. [lonoseie
KJIIETKM — TaMeTbl. AIIOMHUKCHC Yy PacTEHUM, IAPTEHOTEHE3 y KUBOTHBIX. llomoBoit
nuMopdusM. 3HaYeHHEe TI0JIOBOTO Pa3MHOXKEHHUSL.
Camocmosamenvhas paboma o0yuarouuxcs.
Cocrasnenue cxembl «KHU3HEHHBIN LUK YET0BEKa»
Paznen 4.
NuauBuayajibHOE pa3BUTHE OPraHu3Ma (OHTOreHe3)
Tema 4.1. Cooepicanue yuebnozo mamepuana.

IIporenes - ramerorenes

WuauBuayanbHoe  pa3BUTHE  OCOOM  —  COBOKYIHOCTh  MOCIEAOBaTENIbHBIX
MOP(OIIOTUUECKUX,  (UBHOIOTUYECKMX U  OMOXMMHYECKUX  MpeoOpa3oBaHUM,
MpeTepreBacMbIX OPraHU3MOM OT MOMEHTa €ro BO3HHUKHOBEHHUS JI0 KOHIIA >KHU3HH.
[Iporenes (mpem3apojsiiieBoe pa3Butue) — ramerorene3. uddepenmmarus
SIMIIEKJIETOK M CHEPMATO30MA0B B Ipoliecce crepMaroreHe3a u ooreHesa. [lepuonbl
OBOT€HE3a: pa3MHOXKEHHE, pocT U co3peBanue. llepuoasl cnepMaroreHesa:
pa3MHOXKEHHE, POCT, co3peBanue u popmupoBanue. OcoOEHHOCTH MONOBBIX KIETOK.

CamocmoamenvHnasn padoma 00y4arouuxcs.
CocraBuTh cpaBHUTENBHYIO Tabnuily «llepuoasl pa3BUTHs OBOTeHE3a U
criepMaToreHesa

Tema 4.2
OnonorBopenue.
IMOpHOHANBHBIN NEPUO
pa3BuTHs

Cooeprcanue yuebnozo mamepuana.

OMOpHOHaIbHBIN 3Tan oHToreHeza. OCHOBHBIE CTAJUM SMOPHOHAIBHOTO PA3BUTHS.
Opranorenes. [ToctamOpronansHoe pa3Butre. CXOACTBO 3apOMBIIICH MpeAcTaBUTEICH
pasHbIX TPYII TO3BOHOYHBIX KaK CBHUIECTEIBCTBO HX OBOJIOLHMOHHOIO PpOJCTBA.
IIpynunHBI HapyIEeHN B pa3BUTUU OPraHU3MOB.

Camocmosamenvnasn paboma 00yuarOuiuxcs.




IToaroToBUTH Npe3eHTAlNI0 «IMOPHUOHATIBHBINA NEPUO PA3BUTHUSY

Tema 4.3.
IHocTaMOpHOHAIBLHBIN NTEPHO/
pa3BuUTHUA

Cooepircanue yueonozo mamepuand.

[TocTomMOpuoHanbHOE pa3BUTHE — POCT, Pa3BUTHE, CO3PEBAHHE M PEHPOTYKIIHAL.
JlnunHOYHAs cTagus OpPraHU3MOB, 3aBeplIaloINasci MeTamMoppo30M Yy MPOCTO
YCTPOCHHBIX  JKUBOTHBIX. IpM  mepwomga  MOCTAIMOPHUOHAIBLHOTO  Pa3BHUTHUS:
JIOPENPOAYKTUBHBIN, PENPONYKTUBHBINA, OCTPENPONYKTUBHBIA. IHTEHCUBHBIA POCT U
II0JIOBOE CO3PEBAHME B JOPEHPOAYKTUBHOM IIEPHOAE Yy BBICOKOOPIaHU30BAHHBIX
MMO3BOHOYHBIX JKMBOTHBIX. PereHepaunus. CMepTh — €CTECTBEHHBIM 3Tall OHTOIE€HE3a
BCEX OPraHU3MOB.

CamocmosamenvHnan paboma 00y4arOuuxcs.
3anonHuTh Tabauny «CpaBHUTEIbHAS XapaKTEPUCTHKA MOJIOBBIX KJIETOK )KUBOTHBIX).

Pazgea 5.

OCHOBBI FT€éHEeTHKH. XpOMOCOMHaﬂ TEOPpUs HACJICTOBAHUS

24

Tema 5.1
OCHOBHBIE TEPMUHBI T€HETUKH

Cooeporcanue yuebnozo mamepuana.

I'enetuka — Hayka, H3ydarollas YHUBEpCAJIbHbIE CBONCTBA JKHMBBIX OPraHHU3MOB
HACJIEACTBEHHOCTh M M3MEHUMBOCTb. POIb HACIEICTBEHHOCTM W W3MEHUYUBOCTH B
9BOJIIOLIMU >KMBOW TIpupoAbl. EnquHuIa HaciencTBEHHOW MH(GOpPMAIMM TeH — y4acTOK
(JIoKyC) XpOMOCOMBI, 00eceunBarOIUii BO3MOXXHOCTh Pa3BUTHsI IPU3HAKA OpraHU3Ma.
I'enotun u gpenorun. AsuienabHble JOMUHAHTHBIE U PELIECCUBHBIE TEHBI. | €TepO3UroThl U
TOMO3UIOTHl. /[OMMHAaHTHBIE U PELIECCUBHBIE alleld. MHOXECTBEHHBIN aJlJIEJIN3M.
[TpusHak — 0COOEHHOCTH CTPOCHUSI Ha JTF0OOM YPOBHE OpraHU3aI|H.

Camocmoamensnasn paboma oo0yuarouuxcs.
IToaroroButs coobmenue «OCHOBHBIC TEPMUHBI TCHETHKIY

Tema 5.2
MoHOrudpuaHOe CKpelHBaHNe,

Cooeporcanue yuedbnozo mamepuana.
MoHoruOpuHOE CKpelIMBaHue - MPOCJIEKUBAHME HACIEIOBAHUS OJHOTO INpH3HAKa.
IlepBriii u BTOpol 3akoHbl Menaens. ['mbGpunonornyeckuit meron. OcoOeHHOCTH




MeToAa — IMPOCIEKHUBAHWE M AHAIM3 HACJIEIOBaHMUS OTIENbHBIX aJbTEPHATUBHBIX
IIPU3HAKOB.

Camocmoamenvhasn padoma o0y4arOuuxcs.
Penrenue 3a1au Ha MOHOTHOPUIHOE CKPEIIMBAHUE

Tema 5.3 Cooeprcanue yuebnozo mamepuana.
LuToornyeckue 0CHOBBI HuTtonornveckue ocHOBBI HacienoBaHus. I[lpaBmiio uuctoTel ramer. I'paduueckoe
HACJIel0BaHusl. COOTHOILICHHE TEHOTHIIOB O0CO0EH THOPUIHBIX IOKOJIEHUH TNPH TOMOIIM PEIIeTKH
Ilennera. [IpaBuIO «YUCTOTHI FTaMETy.
CamocmoamenvHasn padboma 00yuarouuxcs.
Pemenune 3anau no reme «l{utonornyeckue OCHOBBI HACJEIOBAaHUS MPU3HAKOB)
Cooepicanue yuebnozo mamepuana.
JurnbpunHoe ckpemmBanue. Tperudt 3akoH MeHaens (3akOH HE3aBHCHUMOIO
Tema 5.4 pacnpeneneHuss reHoB). CTAaTUCTUYECKUI XapakTep pacUIeIUICHUs, IOJIy4€HHOTO

JAurudpuaHoe ckpenuBaHue.

I"Mengenem. CoOoTBETCTBHE HE3aBUCUMOI'O PACHPEEIICHHS aJUIEIbHBIX T€HOB KaXKI0U
napbl FOMOJIOTMYHBIX XPOMOCOM M HE3aBUCHUMOI'O HACJIE0BAaHUs 00YCIOBICHHBIX UMHU
MIPU3HAKOB.

Camocmoamenvhasn padoma o0y4aouuxcs.
Pemenue 3amau o reme «/{urnOpuiHoe HacIeI0OBaHUE PU3HAKOBY.

Tema 5.5
AHanu3upyoLiee
CKpelMBaHHue

Cooepicanue yuebnozo mamepuana.

AHaanpy}omee CKpCIIMBAHUEC — THUII CKPCIOMBAHUA, TMPU KOTOPOM HCHBITYEMYIO
0co0b C JOMHHAHTHBIM TPU3HAKOM CKPEIIMBAIOT C OCOObI0 TOMO3UIOTHOH IO
PELIECCUBHOMY AJUIEIIO.

T'omo3urotHele  opraHu3Mmbl.  l'erepo3urorHele  opraHusMel.  DeHOTHIIHYECKOE
MIPOSIBJICHHE JOMUHAHTHOTO F'€Ha Fe€TePO3UTrOTHON U TOMO3UTOTHOM 0CcO0EH.

Camocmoamenvnan padoma odyyaroujuxcs.
Pemrenue 3amau Ha aHATU3UPYIOIEE CKPEIINBaHHE.




Tema 5.6
B3aumoneiicTBue reHOB

Cooeporcanue yuednozo mamepuana.

I'enotunm — cucrema B3aMMOJEHCTBYIOLIMX TI'€HOB OpraHusma. BsaumonelictBue
aJIJIEJIbHBIX TEHOB MEXAy COOOM IO MPUHIIMITY ITOJIHOTO U HEHOJIHOIO IOMUHUPOBAHHUS,
KOJIOMUHUPOBAHMUA M CBEPXJAOMUHHUpOBaHUA.  [lneHoTpomnHoe AECTBHE HEKOTOPBIX
I'€HOB, OKA3bIBAIOILUX BIMSHUE HA Pa3BUTHE MHOTUX NIPU3HAKOB. [luToruazmMarnueckas
HACJIEACTBEHHOCTb.

CamocmoamenvHasn padboma o00yuarouuxcs.
Pemenue 3anau no treme «B3aumozeiicTBre reHOB»

Cooeporcanue yuebnozo mamepuana.
Pa6orer T.Moprama wu ero ydeHukoB. CICIJICHHOEC HACJICIOBAHWE T'CHOB,

Tema 5.7 PacIOIOKEHHBIX B OTHOU XpoMocome. ['pynma cueruienusi. COOTBETCTBUE YMCIIA TPYIII
XpOMOCOMHOE HACTENOBAHME | ciiornenyg  ramToMIHOMY HAG0py XpOMOCOM. OOMEH —AIeNbHBIMH  TEHAMH
fnoJa. TOMOJIOTUYHBIX XPOMOCOM. 3aBHCUMOCTh YacTOTBHI KPOCCHHTOBEpa OT  PACCTOSIHHUS
Mexay reHamu. [lomHoe crieruieHne reHoB. KpoccuHroBep — mporecce, MpOBOASIIUN K
BO3HMKHOBEHUIO HOBBIX KOMOWHAIIMI T€HOB.
Camocmoamenvhan padoma o0y4aOuuxcs.
Pemenwne 3amad mo Tteme « XpoMOCOMHOE ONIPEICIICHHE TI0JIaY.
Cooeporcanue yuebnozo mamepuana.
Tema 5.8

CuenJieHHoe ¢ IoJIOM
HacJIeaA0BaHUuE

Kapuotun BHIOB XHUBBIX OpraHu3MOB. AyTOCOMBI — XpPOMOCOMBI, OJUHAKOBBIE Y
npefcTaBuTesieil 000MX IMOJIOB. [ eTepoXpOMOCOMBI — XPOMOCOMBI, 1O KOTOPHIM 00a
ojla OTIUYAIOTCA JApYyr OT aApyra. IeHel monoBelx xpomocoMm. Hacnenosanue
AJUIEIIBHBIX TEHOB B IIOJIOBBIX XPOMOCOMaX.

Camocmosamenvrnan padboma 00y4arouuxc.
Pemenne 3ama4 mo teme «CIiemIeHHOE C TIOJIOM HACIIEAOBAHUE)




Tema 5.9
MyTainuoHHasi H3MEHYMBOCTb.

Cooeprcanue yuebnozo mamepuana.

W3MeHunBOCTh — 00I1I€e CBOHCTBO JKUBBIX OPraHU3MOB IMPUOOpPETaTh HOBBIC NPU3HAKU
U cBOHcTBa. MyTallMOHHBIE M3MEHEHHUS CTPYKTYpPHl HACJIEICTBEHHOTO Marepualia Ha
pasHBIX YPOBHSX ero opranusaiuu. OOpa3oBaHHe YHHUKaJIbHBIX T€HOTHIIOB Ha OCHOBE
KOMOWHATUBHON HU3MEHYHBOCTH. HyTI/I HU3MCHCHHA I'CHOMA KJICTKU: I'CHHBIC MYTallWH,
XPOMOCOMHBIE MYTAIlU1, TCHOMHBIC MYTaIlUH.

CamocmoamenvHnasn padoma o00yuarouuxcs.
Pemenue 3anau no reme «KoMOnHaTHUBHASI U3MEHUHUBOCTH.

Cooeprcanue yuebnozo mamepuana.

Tema 5.10 KomOunaruBHast wu3meHuuBocTh. Ilpolecchl, mnpuBomsmme K KOMOMHATUBHOM
KomOunaTusHast M3MEHUYMBOCTH: PEKOMOMHAIIMM TEHOB MHPH KPOCCHHIOBEpe B IIpodhase IEepBOro
H3MEHUUBOCTD JIeNIeHUs], HE3aBUCHMOTO pACXOXACHHUS XPOMOCOM B aHada3e TOro Xe IeJeHUs,
CIIy4allHOTO COYETaHMsI Pa3HBIX COPTOB TaMeT MPH OIUIOJOTBOPEHUHU. 3HAUCHUE
KOMOMHATUBHON M3MEHYHUBOCTH JIJIsl HBOJIOLMOHHBIX MPOLIECCOB.
Camocmoamenvnasn padoma o00yuarouuxcs.
Pemenune 3anau no reme «KoMOMHATHBHAS U3MEHUHUBOCTH
Cooepicanue yuebnozo mamepuana.
Monudukanuu — 3BOJIOIMOHHO 3aKPETUICHHBIE PEaKIMM OpraHu3Ma Ha W3MEHEHHUE
Tema 5.11 YCIIOBUM OKpYXarollel Cpelbl MpU HEM3MEHHOM reHotune. OrnpeneseHne TeHOTUIIOM
MonuduxkanuoHHas OpraHu3Ma BO3MOXXHOCTH HW3MEHEHHH TOro WJIM WHOTO mpu3Haka. Hopma peakuuu
U3MEHYMBOCTh npusHaka. [llupora nHAMBHUIyalbHOW HOPMBI peaklMH. 3HAYEHUE U3YUEHUsT MYTalHi
JUTSL MEJTUKO - TE€HETUYECKOTO KOHCYIBTUPOBAHUS B CIydyae ayTOCOMHO-
JIOMUHAHTHBIX 3a00JIeBaHU.
Camocmoamenvnasn padoma odyyarowuxcs
Permenne 3anad « AyToCOMHO-TOMIUHAHTHBIE 3a00JI€BaHUS)
Cooepicanue yuednozo mamepuana.
Tema 5.12 [maBHBIE 3amaun MEIMKO-TEHETUYECKOTO KOHCYIbTUpOBaHUsA. I[IporHo3umpoBanue
Meauko-reHeTu4eckKoe BEpOSITHOCTH  TOSABJICHUS JETEH C HACJIEeICTBEHHOW aHoMmaluel. BelaBieHue
KOHCYJIbTUPOBAHUE HAaCJIEICTBEHHBIX 3a00neBaHuM. 3HaueHue CBOEBPEMEHHOTO MIPOBEICHUS

PO UITAKTUIECKUX MEPOTIPUSTHI.




Camocmoamenvhnasn padoma odyuaOuuxcs.
[ToaroroBuTh CoOOIIEHNE Ha TeMy « HaciiecTBeHHBIC O0JIC3HH YEIOBEKa»

Hcnoabp3oBanue x

Pa3nea 6.
OCTH:KeHM I OMOJIOTHM B MeIHIIMHE U HAPOJAHOM X03s1iicTBe. Bnonnka

Tema 6.1
Co3nanue nopoj ;KUBOTHBIX U
COPTOB PACTEHUH

Cooepircanue yuebnozo mamepuana.

I'enetnka — TeopeTnueckass ocHoBa cenekiuu. OJoMalllHUBaHWE >KUBOTHBIX U
BBIpAL[MBAaHUE KYJIBTYPHBIX PACTEHMH — HayaJIbHbIE 3Tamnbl cenekuuu. Yuenue H.U.
BaBuioBa o0 1eHTpax MHOroo0pasus M IPOUCXOXKIEHHS KYJIbTYPHBIX PACTECHHM.
OcCHOBHbBIE METO/bI CEJIEKIMM: THOpUAN3alUs U HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JOCTH)KEHUSI COBPEMEHHOM CENeKIUH KYIbTYPHBIX PACTEHHM, JOMAIIHUX KUBOTHBIX U
MUKpPOOPIraHW3MOB. buHoTexHojorusi, €e JOCTHKEHUS U NEpPCIEKTUBbI Pa3BUTHSL.
DTHYECKHE acTIeKThl HEKOTOPBIX JOCTH)KEHHH B OMOTEXHOJIOTHH.

CamocmoamenvHasn padboma 00yuarouuxcs.
Cocrasnenue Tabnuisl «LIeHTpbI MPOUCXOXKIEHUS KYTBTYPHBIX PAaCTEHUI

Tema 6.2
Ceexkiusi MUKPOOPTaHU3MOB

Cooepicanue yuebnozo mamepuana.

NHTEeHCHBHOE HCHOIB30BAHUE MHMKPOOPTAHU3MOB B TEXHOJOTMYECKHX MpOIECcCcax.
PazButre mpoMeblIlieHHON MUKpOOHOIorun. MIHTeHCUBHAS CeNeKIHs HOBBIX IITAMMOB
MUKpPOOPTaHU3MOB C TOBBIIIEHHOW TPOAYKTUBHOCTHIO BEIIECTB, HEOOXOAMMBIX
yenoBeky. [Ipou3BOACTBO € MOMOIIBI0 MUKPOOPTAHHU3MOB HE3aMEHUMBIX aMUHOKHCIIOT.
TexHonorust monydeHHs: HEOOXOAMMBIX YEJIOBEKY TMPOAYKTOB M3 JKHMBBIX KJIETOK.
Hcnonbs3oBanne MHUKPOOPTAaHM3MOB B MeETaLTypruu. Mcmonb3oBaHHE CIIOCOOHOCTH
MHUKPOOPTaHW3MOB HETIPEPHIBHO CUHTE3UPOBATh OENKH MpU OJIaronpusiTHBIX YCIOBHUSIX.
[Ipeomonenne MeXBHUIIOBBIX OaphepoB W Tiepeada OTIASIbHBIX MPHU3HAKOB OJHUX
OpPraHU3MOB JIPYTUM C MOMOIIbIO TEPEHOCA T'€HOB.

Camocmoamenvnasn paboma oo0yuarouuxcs.
[ToaroroButk npesenranuio «Cenekiuss MUKpOOPraHU3MOB).

Tema 6.3
buonuka - HanpasJieHue

Cooepicanue yueonozo mamepuana.
buonuka kak OmHO W3 HampaBleHUN Owonormu W KuUOepHeTHKH. PaccMmoTrpenwme
OMOHMKON 0coOeHHOCTEH MOP(HODU3NOIOTHUECKON OpPraHU3alliy KUBBIX OPTraHU3MOB

0M0JIOTHHM 1 KHOCPHETHKH.

1 UX HCIOJIB30BAHUA JJIs1 CO3aHUA COBCPHICHHBIX TCXHUYCCKHUX CUCTEM H yCTpOfICTB




[0 AHAJIOTMM C JKUBBIMH cUCTeMaMu. [IpHHIMIBI M HpUMEPBI MCIOJIL30BAHMS B
XO3SUCTBEHHOW JEATENBHOCTH JtoAed MOP(HOPYHKIIMOHAIBHBIX YepT OpraHu3aliH
pPacTeHHH U )KUBOTHBIX.

Camocmoamenvhasn padoma o0y4arOwuxcs.
[ToaroroButs pedeparsl 1m0 TeMe «[IpHHIMIIBI W TPUMEpPHl HUCIOIB30BaHUS B

XO3SHUCTBEHHOW JEATENBHOCTH JoAed MOP(HOPYHKIIMOHAIBHBIX YepT OpraHU3aliH .
pacTEeHUN U KUBOTHBIX»
Paznen 7. 16
IBOJIIOLNSI OPraHNYECKOr0 MUpa
Tema 7.1 Boowust Cooeprcanue yuebnozo mamepuana. }
3nauenue pabor K.JIunnes, XK.b.Jlamapka B pa3BUTHM 3BONIOIHOHHBIX HICH B
OPraHHYecKoro Mupa . 2
Oouonornu. OomouuonHoe yuyenne Y. [lapsuna. EcrectBennsiii otbop. Pomb
ABOJIIOLIMOHHOTO Y4€HHS B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHOHAYyYHOM
KapTHHBI MUDA.
Camocmoamenvhan padoma o0y4aOuuxcs. 1
[TonroroButh pedepar «IBOJIOLKS OPraHUUYECKOTO MUPa
Cooeporcanue yuebnozo mamepuana.
Hcropust mnpecraBieHU O MPOUCXOKICHUU JKHU3HMU. I'mmore3sl 0 myTax
Tema 7.2 BO3HUKHOBEHHUS XM3HU U O MECTE 4YEJIOBEKa B CUCTEME JKHMBBIX CyIlecTB. Teopus
I/ICTOPI/IH Pa3BUTHS KU3HU HA abnoreHesa: MPOUCXOKACHUEC KHUBOI'O M3 HCXKUBOIO. TeopI/Iﬂ OouoreHesa: OTpHULIAHUC 2
Jemiie CaMOIIPOMU3BOJILHOIO 3apOXKJIEHUS >KU3HU. B3Isiibl Ha NPOMCXOXKIEHUE JKU3HU B
Cpennue Beka. Pabotsr JI. [1acTepa, onmpoBepraromniye BO33peHUsI 0 CaMOIIPOU3BOIHHOM
3apOXKJICHUM JKU3HU. YIIyOJeHHe TMpeICTaBICHUH O HENpepbIBHOCTH U BEYHOCTHU
KHU3HU. MarepuanucTiueckre Teopuu npoucxoxaenus xu3nu B XIX Beke.
Camocmoamenvnan padoma o0y4arouuxcs. 1

[TonroroButk npesenTanuio «VIcTopust pa3BUTHS )KU3HU HA 3eMIIey.




Tema 7.3
CucreMa opraHnm4yeckou
npuponsbl K. JInnnest

Cooepircanue yueonozo mamepuand.

Bxnan B cosmanue cucremsl npuponsl K. Jlunnes. I[IpuHumn wmepapXuyHOCTH B
kinaccuukanuu. bunapHas (nBoiiHas) HOMEHKJIaTypa i OOO3HA4YeHHs] BUAA.
UckyccrBernnocts cuctemsbl K.JIunnes. [Ipencrasurenu tpancdopmusma P. ['yk, Dpazm
HapsuH, Y. lapsun, [ere.

Camocmoamenvhasn padoma o0y4arOwuxcs.
[ToarotoButs coobmenue «Cucrema oprannyeckoit npuposl K.JIunues»

Tema 7.4
Pa3Burue 3BOJIOIUOHHBIX U

Cooeprcanue yuebnozo mamepuana.

VYenexu B pa3BUTUU CpaBHUTENbHON aHaromuu. PabGotel ¢paniy3ckoro yuenoro XK.
KroBne. [Ipunuun xoppensiiuii  (COOTHOCUTETHLHOCTH) B CTPOCHHH OPraHOB
KUBOTHBIX. [laneoHToIOrN4YeCcKre AaHHBIE U UX POJIb B JI0KA3aTEIbCTBE CMEHBI (OopM
KUBOTHBIX Ha 3emie. Teopus karactpod KroBbe. DKonormueckue HUCCIICIOBAHUS
K.®.Pynbe.  U3yuenue reorpaduueckoii uzmeHunBoctd BuaoB H.A.CeepiioBa.
[IpenmnonoxeHuss 0 BO3MOKHOCTH POACTBA MEXIY BHIAMHU U MPOUCXOKIACHUUA OJHOTO
BHJIa OT JIPYrOro.

Camocmoamenvnasn padoma o0yuarouuxcs.
[ToarotoButh coobmeHue «Pa3BUTHE SBONIOIMOHHBIX UACH»

Cooeporcanue yuebnozo mamepuana.
K.b. Jlamapk. Co3nanue mepBOil HBONIOIMOHHOM Teopuu. OCHOBBI €CTECTBEHHOM

Tema 7.5 cucTeMbl  Kilaccudukauumu.  DBOMOIMOHHBIE  uaen  Jlamapka.  MexaHU3MBbI
IBOJIIOIMOHHASI TEOPHSI M3MEHYMBOCTH OPraHU3MOB U 00pa30BaHMsI HOBBIX BHMJIOB: CTPEMJICHHE OPraHU3MOB K
K.b./Tamapka COBEPIICHCTBOBAHUIO U BJIMSHUE YCIIOBUM BHEIIHEH Cpelbl Ha Pa3BUTUE MPU3HAKOB.
Bxuan Jlamapka B pa3BUTHE 3BOJIIOIIMOHHBIX MpeAcTaBaeHnil. Omubdku Jlamapka.
Camocmoamenvnas padoma o0y4aruiuxcs.
IToaroroBuTh coOOIIEHNE HA TEMY «DBOJIOIUS OPTaHUYECKOTO MUPay
Cooepircanue yueono2o mamepuana.
Tema 7.6 P Y P

Teopus 3Borounu Y./lapsuna

EcrecTBenHOHayuHble  mpeanocsliku  Teopun  Y.J[apBuHa. I'eonornueckue
npeanocblIku. JIocTHKeHHs B 00JIACTH IIUTOJIOTHUH M SMOPUOJIOTHH. DKCIIEAUIIMOHHBIN




marepuan Y. JlapeuHa. bypHoe pa3BuTHe ecTecTBeHHBIX Hayk B XIX B.
[Ipeanonoxxenus [lapBuHa o IpuYMHAX U MEXaHU3MAaX MU3MEHEHUS BUJIOB.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToaroTroBUTH 3NEKTPOHHYIO IIpe3eHTaln0 « Teopus 3Bomonuu Y. {apBuHay

Tema 7.7.
Yuyenne Y./lapBuna o0
HCKYCCTBEHHOM 0TOOpe

Cooepircanue yueonozo mamepuanda.

UckyccrBennsiii  otO0p. @DopMbl  HUCKYyCCTBEHHOro  oTOOpa.  MeTroauyeckuit
(cosnarenbHbIil) 0TOOp. beccosnarenbHblll 0TOOp. JloCTHXKEHUS CENBbCKOTO XO34HCTBA
Anrmuu B XIX B. B 007acCTH BBIBEJICHUS TOPOJ JOMAIIHUX >KUBOTHBIX U COPTOB
pacTeHuid — MoOJeNb MPOILECCOB, MPOUCXOMAUMX B mpupone. KpymnHoToBapHoe
CEJICKOXO3SMCTBEHHOE TMIPOM3BOACTBO B AHIIHMHM KakK COLUAIbHO-YKOHOMUYECKAS
npennockuika reopuu Y. Jlapeuna.

CamocmoamenvHnasn padoma o0yuarouuxcs.
ITonrotoButs pedepar «Yuenue JlapBruHa 00 HCKyCCTBEHHOM OTOOpE»

Tema 7.8

Yuenne Y./lapBuna o
eCTeCTBEHHOM 0TOO0pe

Cooeprcanue yuebnozo mamepuana.

VYyenue JlapBuHa O €CTECTBEHHOM OTOOpE. Bceobmass umHAMBHAYyalbHAS
W3MEHYUBOCTb, M30bITOUHAS YMCIEHHOCTb IMOTOMCTBA, OTPaHUYEHHOCTb PECYpPCOB Y
IpecTaBUTeNIel BUI0B JKUBOTHBIX M pacTeHHH. DopMbl 60pBOBI 3a CyLIECTBOBAaHHE U
ecTecTBeHHBIH 0TOOp. BHyTpuBumoBas OopnOa. Mexsunoas O6opnba. bopbba ¢
HeOJIaronpusaTHBIMU YCJIOBUAMHU BHeIIHeH cpenbl. EcrecTBeHHBIN 0TOOp. 3HaueHue
yuenus JlapBuHa.

Camocmoamenvnasn padoma o00yuarouuxcs.
CocraBuTth cxemy « [Ipeanoceuiku Bo3HUKHOBEeHU yueHus Y. JlapBuHay.

Pasnen 8.

COBpeMeHHBIe NMpEeaAcTaBJICHUA 0 MEXAHU3MAX U 3AKOHOMEPHOCTAX 3BOJIIOIUHA. MHKpOZ)BOJIIOHI/IH

30

Tema 8.1
Bua kak eIMHNIA IBOJIIOLHHA.

Cooepoicanue yuedbnozo mamepuana. Bupn. Kpurepum u crpykrypa. Bum -
COBOKYITHOCTh 0CO0€Hi, CXOTHBIX IO CTPOCHHIO, CBOOOJHO CKPEIINBAIOIINXCS MEXKITY
co0Oi M JaIUX IUIOJOBUTOE MOTOMCTBO. PenponyktuBHas usonsauus Buja. Ilytu
3alIUIIEHHOCTH TeHO(OH/Ia BHIA: CPOKH PA3MHOKEHUS, MECTa Pa3MHOKSHHUS, CTPOTHIA
pUTyan TIOBEJEHHs TMpU CHApUBaHMM, WCTOYHUKM TMIM. Bug — peanbHO




CymECTBYOIIasaA €AMHUIA OpTraHNu4Y€CKOTr0o MUpa. Apeaﬂ obuTaHus BUaA.

Camocmoamenvhasn padoma o0y4aroOwuxcs.
HOI[FOTOBI/ITB MMpE3CHTANIO «BI/II[ KaK CUHUILA DBOJIFOIINHN

Tema 8.2.
IIpouecc BI000OpasoBanus

IIponiecc BupooOpa3oBaHust. Marepuan JAias €CTECTBEHHOITo 0TOOpa. Bxnan
C.C.YUerBepukoBa B MOMYJIALMOHHYIO T€HETHKY. MyTallMOHHBII MPOLIECC — MTOCTOSHHO
JEUCTBYIOIIMIA UCTOYHUK HACJIEJCTBEHHON M3MEHYMBOCTH. ['eorpaduueckas nzonsmus.
Okonornyeckas uzousanus. Ilomymnsanus - aneMeHTapHast 3BOJIIOLIMOHHAS €IUHULA.

CamocmosamenvHnan padoma 00y4arOuuxca.
[TonrotoButs pedepar «IIpomecc Bumo0Opa3oBaHUS

Tema 8.3
EctecTBeHHBIN 0TOOP KaK
ABHMIKYIIAs CHJIA IBOJTIOLHHU

Cooeporcanue yuebnozo mamepuana.

OOpa3oBaHue HOBBIX BHUJOB — pE3ylIbTaT JEUCTBHUS €CTECTBEHHOTO OTOOpa TIpH
W3MEHEHUHU YCIIOBUH CYyIIECTBOBAaHUS Ha (JOHE IPOMAJHOTO PazHOOOpa3usi TEHOTHIIOB
oco0eil ¥ reHO()OHI0B NOMYISIUH.

Camocmoamenvnasn padoma o00yuarouuxcs.
[TonroroButs npe3eHTanmio «EcTrecTBeHHBIN 0TOOP — ABMXKYIIAS CHJIA SBOJIOIHH.

Tema 8.4
DBOJTIONMOHHAS POJIb MYTAIUIA

Cooepicanue yuebnozo mamepuana.

OBOJIIOLIMOHHAs poib MyTaluil. MyTanMoOHHBIN IIpoLecc — MCTOUYHUK pe3epBa
HACJIEACTBEHHOM W3MEHYMBOCTH NOMYISIUN. MyTalMOHHBIA MPOLECC — OCHOBA JUIA
JecTBUSL ecTecTBEHHOro oTOopa. Ponmp MyTanMOHHOro mporecca B MOAACPNKaHUH
BBICOKOW  CTETNEHU TE€HETHYECKOTO Pa3zHOooOpa3usi momysauuid. Poib MyTarmoHHOM
M3MEHYMBOCTH B TOSIBIIEHUH OOJBIIOTO YUCIAa BapUAHTOB T'eHOB. MI3MEHEHHs TeHOB U
MpPU3HAKOB Onarofapss T€HHBIM, XPOMOCOMHBIM, T€HOMHBIM MyTauusM. Harisnnas
JIEMOHCTpalMs MOSABJICHUs OOJBIIOr0 MacCHBa HOBBIX IPH3HAKOB M CBOWMCTB MpHU
BO3HUKHOBEHUHU KPYIHBIX TAKCOHOMHUYECKHX 00pa30BaHMI — HOBBIX THUIIOB M KJIACCOB.

Camocmoamenvnan padoma o0y4arouuxcs.




[ToaroroBuTh pedepar « IBOMOMUOHHAS POJIb MyTAIIHI»

Tema 8.5
I'eHeTHYeCKHE MPOLECCHI B
MOMYJISIIHAX

Cooepicanue yuebnozo mamepuana.

I'enernueckne mpoueccbl B nomyinsuusax. HeHanpasieHHoe ciydyailHO€ HM3MEHEHHE
4acTOThl TeHOB. [IpeoOpazoBaHne TeHETHUECKON CTPYKTYphl reHoB. Jlpeiid reHoB mpu
MUTpallMd PAaCTeHUH MM KUBOTHBIX. MaccoBas Heus3OuparenbHass I'MOeNb >KHUBBIX
OpPTraHU3MOB, MaJOMOABIKHBIX (OPM TpU MPHPOAHBIX KaracTpodax. Ompenenenue
TEHETUYECKOM CTPYKTyphl Nonymsauuii B mepuon e€ pacusera. llepuonmyeckue
KOJICOAHMSI YHUCIIEHHOCTH TMONYIAUUNA. B3auMOOTHOIIEHHS «XUIIHMK — JKEpTBay.
[IpoctpancTBeHHass wu3onAuusa. VIHOpUAMHI. DBONIOLMOHHOE 3HAUYEHHE H3OJISALMMI.
MuKpOo3BOIIOINMS — U3MEHEHUS MONMYIISIIUI B X0/1€ €CTECTBEHHOro 0TO0pA.

Camocmosamenvrnan paboma 00y4arOuuxca.
IToaroroButk npe3eHTanuo «MUKpPO3IBOIIOLUY.

Tema 8.6
JABuakymuii oTo0p

Cooepycanue yueonoco mamepuana. DopMbl ecTecTBeHHOro oroopa. Bximan
N.N.UImansraysena, C.C.UeTrBepukoBa B MOHATHE O €CTECTBEHHOM 0TOOpe. J[BIKyias
dbopma ectecTBeHHOTO OTOOpa. JlaBmeHue orTOopa  TPOTHB 0COOEH MMEIOIINX
OTKJIOHEHHE OT cpelHell HOpMBbI, JUOO B CTOPOHY YCHJEHHs, JUOO B CTOPOHY
ocnalieHus BBIpaKeHHOCTH MpU3HaKa. TBopueckasi pojib €CTECTBEHHOTO 0TOOopa.

Camocmoamenvhan padoma o0yuarOuuxcs.
[ToaroroButs pedepar «IBuxymuit or60p»

Tema 8.7
Cradunausupyommuii oroéop

Cooeprcanue yueonozo mamepuana. Cradbunusupyromuii otoop. JeiictBue orbopa B
MOCTOSHHBIX ycnoBuax cpeapl. M.W.IIManpray3eH o 3Ha4eHHH CTaOHIM3HPYIOLIEH
dhopmbl 0TOOpa B 3BOTIONMH. J[eiicTBre 0TOOpa Ha MOEP)KaHUE PaHEe CIIOKUBIIETOCS
npu3Haka. HampaBnenue aeiicTBusi oTOOpa MPOTUB 0COOEH MMEIOIIUX OTKIOHEHHE B
MOJIB3y CpeNHEero 3HadeHus: npu3Haka. CoxXpaHEHHWE CIOKHBIIETOCS TEHOTHIA OT
paspyliammero JIeHCTBUS MYyTAIlMOHHOTO Tporecca. <OKuBbIE HCKOIIaeMbIe):
TaTUMEpPUs, TaTTepusi, TapakaH, THHKTO.

Camocmoamenvnan padoma o0y4arouuxcs.
IToaroroButs pedepar «CTabUIN3UPYIOIIUNA OTOOP»




Tema 8.8
PaspoiBarommii oTo0p

Cooepiicanue yueonozo mamepuana. Pazpeiatomas (qu3pyntuBHas) popma otoopa.
Coueranue Gopm IBIKYIIETO U cTaduim3upytomiero orobopa. Jlelicrsue ordopa B
YCIIOBHSIX, XapaKTEPU3YIOIIMXCSl PE3KUMHU U3MECHEHUSIMH YCIIOBUI CYILIECTBOBAHNS,
CHUTYyalluH, B KOTOPOH (haKTOPHI M3MEHSIOTCS HE TUIaBHO, a CKaukooOpazHo. OTéop
OpraHU3MOB CO Cpe/IHEl BRIPa)KEHHOCThIO MpU3HaKa. [I[permyIiecTBa B BBKHBAaHUH
OpraHnu3MoB, UMCIOIIUX YK

JIOHCHUS KaK B CTOPOHY YCHJICHHS, TaK U B CTOPOHY OCJIa0JICHUS MIPHU3HAKA.

Camocmoamenvnas paboma o0yuaruiuxcs.
[ToaroroButs coobmienue «Pa3peIBaromuii 0TO0p»

Tema 8.9
Ilos0BO¥ OTOOP

Cooepicanue yuebnozo mamepuana.

[TonmoBoii or6op. OOYCIOBIEHHOCTh IOJOBOTO OTOOpa BHEIIHUMHU pa3IU4YMUsIMHU B
CTPOEHUH OPraHu3MOB camiloB U camok. [lomoBoi aumopdusm. Pesymprar momoBoro
oTOopa. Yyactue B pa3MHOKECHUU HanOoJIee aKTUBHBIX, 3I0POBBIX M CHIIBHBIX CaMIIOB.
Hcue3HoBeHMe TEeHOTHUIIOB ClIa0bIX camIoB U3 reHodonaa Buaa. [lonooit mumopdusm
KaK 4aCTHBIN Cllyyail BHyTPUBUIOBOTO €CTECTBEHHOTO 0TOOPA.

Camocmoamenvhasn padoma o0y4aOuuxcs.
IToaroroButs coobmienue «IlonoBoit oT60p»

Cooeprcanue yuebnozo mamepuana.

Tema 8.10 [TpucnocobaeHHOCTh OPraHU3MOB K YCJIOBUSIM  OKpYXarollell cpelpl Kak pe3yibTar
IIpucnocodieHHoOCTH JIENUCTBUSI €CTECTBEHHOTO 0TOOpa. [IprcrnocobaeHHOCTh BUIa M COOTBETCTBUE CTPOCHUS
OpPraHusMoB K yCJIOBUAM BHYTPEHHUX OPraHOB BBIMOMHSAEMbIM (QyHKIMSIM. COOTBETCTBUE (PU3HOIOTHYECKUX
cpenbl GyHKIUH yCIOBUSM OOUTaHMSI, UX CIOKHOCTH M pa3HOOOpa3Hsl.
Camocmoamenvnasn padoma o0y4arOuuxcs.
[ToaroToBUTH Mpe3eHTALMIO «AJANTALUN — PE3YABTAT BOJTIOLUN
Cooepicanue yuebnozo mamepuana.
Tema 8.11 3abora o motomctBe. [IpucmocobieHusi, oOecTmeunBaOMIKE 3alIUTy MOTOMCTBA OT

3a00Ta 0 MOTOMCTBE

Bparos. (I)OpMLI 3a00TBl 0 moTroMmcTBe. HamOombimas 0O€30MacHOCTh ITOTOMCTBA npu
Pa3BUTHMN 3apojblllla B TCJIC Marcpu. KOMHGHC&HI/ISI CHHMIXXCHUSA TIIIOAOBHUTOCTHU




BO3pacTaHMEM  BbDKHMBaeMOCTH  Moyiogd.  OdeHb  BBICOKas  IUIOJIOBHUTOCTH
0€CIIO3BOHOYHBIX W HHU3IIMX TO3BOHOYHBIX JKUBOTHBIX, KaK CpPEICTBO OOpHOBI 3a
CYIIICCTBOBaHHME BHJa B IICJIOM. 3a00Ta O MOTOMCTBE y BBICIIMX JXUBOTHBIX B BHJIE
CJIO)KHBIX MHCTHHKTOB, CIIOCOOHOCTH K WHAMBUIYAIBLHOMY OOY4YeHHIO. BEDKHBaeMOCTh
ocobeii ¢ 6osee coBepieHHBIME (POpMaMu 3a00ThI O TTIOTOMCTBE.

Camocmoamenvhasn padoma o0y4arOuuxcs.
[TonroroBuTk coobIIEeHNE «32a00Ta O TOTOMCTBE)»

Tema 8.12
Du3nojiornyecKue aganTanuu

Cooeprrcanue yuebnozo mamepuana.

@usznonornyeckue  agantauuu. CoueTaHue  NPUCHOCOOJEHHOCTH  IIPOLIECCOB
KHU3HEACSITENLHOCTH K YCIOBHUSIM OOMTAaHMSI C COOTBETCTBYIOMIEH (OpMOIl M OKpacKon
Tena, 1eJeco00pa3HOCThI0 TIOBEACHUS B OOECIeueHMH Yycrnexa B Ooppbe 3a
CYIIECTBOBAHHUE. 3nayeHre (HU3MOIOTHMYECKUX aJanTalud I [OLJepKaHUS
YCTOMUYMBOCTH OOMEHA BEIIECTB B OPraHU3ME B MOCTOSHHO KOJICOJIIOIIMXCS YCIOBUSAX
BHEIIHEN CPEBI.

Camocmoamenvnasn padoma o00yuarouuxcs.
[TonroroButk npesentanuio «OU3n0IOrnIecKre aganTaum»

Tema 8.13
OTHoOCHUTEIbHBIN XapaKTep
MPUCIOCO0TCHHOCTH

Cooepicanue yuebnozo mamepuana.

OTHOCHUTENBHBIN XapakTep MPUCTIOCOOIEHHOCTH OpraHNU3MOB. Tonkoe
NPUCIIOCOOJIEHNE OpraHu3MOB K YCIOBUSIM cyuiecTBoBaHus. lLlenecoobpa3HocTh
J000T0 BUJIOBOTO MpHU3HAKa WM CBOMCTBA, HOCSIIETO MPUCIOCOOUTEIbHBIA XapaKkTep
K JIaHHOW cpelie, B JaHHBIX >KU3HEHHBIX ycIoBHsX. IlosBieHune mnpucrnocobIeHui —
pesynabrar  orOopa  ClIy4YallHBIX  HACJEACTBEHHBIX M3MEHEHHH  IOBBIIIAIOLINX
KHU3HECTIOCOOHOCTh OPraHW3MOB B KOHKPETHBIX yCioBuUsX. LlenecooOpa3HOCTh KUBOM
MPUPOJIBI — PE3YJbTaT UCTOPUUYECKOTO Pa3BUTHS BUJIOB B OINPEAEICHHBIX YCIOBHSIX.
OTHOCHUTETBHOCTh U BPEMEHHOCTh MPUCIOCOOIIEHHOCTH OPTraHNU3MOB.

Camocmosamenvnan paboma odyuarouwuxcs.
[ToarotoButh pedepar «OTHOCUTETHHBIN XapaKTep MPUCIIOCOOICHHOCTH




Tema 8.14
AJutonaTrpuyeckoe
BHI000pa3oBaHue

Cooeprcanue  yuebnozo  mamepuana. Ajonarpudyeckoe  (reorpaduyeckoe)
BuzooOpasoBanue. OOpa3oBaHue HOBBIX BUJIOB IIyTeM HpuoOpeTeHus
MPUCTIOCOOICHHUIM OTJAEIBbHBIMU TPYHIaMH OPraHU3MOB MPHU OMPEIEICHHBIX YCIOBHSIX
U3 OJHOW TOMYSIIUM WM TPYIIbl CMEXKHBIX TOMYJISINN, PACIONOKEHHBIX Ha
nepudepun apeana. 3HaYCHUE AJUIONATPHUECKOTO BUI000Pa30BaHUS IJIsl SBOJIIOLINH.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToarotoBuTh pedepar «Anmonarpuueckoe BHI000pa30BaHUE)

Tema 8.15
Cumnarpuyeckoe
BH/1000pa3oBaHme

Cooepycanue  yuednHo2o  mamepuana. Cumnarpuyeckoe (9KOIIOTUYECKOE)
BU000pa3oBanue. OOpa3zoBaHWMe HOBOTO BUAa BHYTpH apeana. CrocoObl
CUMIATPUYECKOr0 BUA000pa3oBaHus. BO3HUKHOBEHHE HOBBIX BHJIOB MpPU OBICTPOM
W3MEHEHUU KAapUOTHIA MyTeM MOJUIUIOMAN3AlMKA OCHOBHOTO XPOMOCOMHOro Habopa
MPEeIKOBOM TpyMmbl. ['MOpuaM3anus ¢ MOCIEAYIOIUM YIBOCHHEM YHCIIa XPOMOCOM.
PenponykTuBHAs H30S1MsT 0COOCH  BHYTPH NEPBOHAYATHHOCTUHONW TOMYIISIIIAHA WIIH
CIIUSIHUSI XPOMOCOM M XPOMOCOMHBIX TIE€PECTPOEK. 3HAUCHUE CUMIATPUUYECKOTO
BUJI000pa30BaHus JJIs SBOIIOLIUH.

Camocmoamenvhnas padoma o0yuarouuxca.
CocraButh cxeMy «CUMITAaTPUIECKOE BHI000pa30BAHHEY

Paznen 9.
MakposBoaonns

Tema 9.1
I'maBHbIe HanIpaBJIeHUSA
0M0JIOTHYEeCKOI IBOTIOLHHA

Cooeprcanue yuebnozo mamepuana.

ImaBHbIe HampaBieHUS OMOJIOTHYECKON »SBONMONMU. HampaBieHHs 3BOIIOIMOHHOTO
mporiecca: OMOJOTHYECKHI TMporpecc W Oumosiormueckuii perpecc. buomornueckuit
MPOrpecc — NPOLBETAHUE CUCTEMATUYECKOW TIPYIINbl OPraHUu3MOB — BBICOKas
YUCJICHHOCTh, IUPOKHHN apeayi, OOJbIIOe KOJUYECTBO CHUCTEMATHYECKUX TPYIIT —
pe3ynbTar ycnexa B 6opn0e 3acyiecTBoBaHue. bHOTOrnueckuii perpecc — OTCyTCTBUE
HEOOXOAMMOTO  YPOBHS  TNPHUCIOCOOJEHHOCTH —  YMEHBIICHHE  YHCICHHOCTH,
COKpalllCHHE apeajla, CHIKEHHME 4YHCIIa CUCTEMATHUYECKMX TpYyIIl — 4peBar
BBIMHUPAHUEM. OBOJIIOIHUS KPYIHBIX CHUCTEMATHYECKHUX TPYII HAJBHIOBOTO paHTa.




MakposBosnronus.

CamocmoamenvHnasn padoma odyuaOuuxcs.
[ToaroroButs npeseHTanM0 «MaKpOIBOTIOIHS

Tema 9.2
Iyt nocruxkeHus
0MO0JI0rH4ecKOro nmporpecca

Cooeprcanue yuebnozo mamepuana.

I[lytu  poctmxenuss  OMOJOTMYECKOro  mporpecca.  [JaBHble — HampaBieHUS
MPOTPECCUBHON  dBoMoNMU.  AporeHe3  (MophopU3HOIOTHYECKHNA  MPOTpecc),
HBOJIIOLIMOHHOE HAIlpaBJICHUE, COMpOBOXKAaromeecs apomopdo3oM. Apomopdos —
YCIIOXKHEHUE OpTaHU3alllK, MOJHATHE e€ Ha 0oJjiee BBHICOKHMH YpOBEHb. AJIOTEHE3 —
HBOJIIOLIMOHHOE HAlpaBJIeHHUEe, COMPOBOXKIAIOIIeEeC WauoaganTanuii (amioMopgho30B).
I/II[I/IOB,I{aHTaIII/II/I — THOJIC3HBIC HW3MCHCHUSA, HC H3MCHAIOIINWC YPOBHA OpraHHU3alH.
Kararene3 — 9BONIOIMOHHOE HAMpaBICHHE, COMPOBOXKAAIOIICECS YIPOIICHHEM
opranm3anuu. Jlereepamus MOQpO(PHOITOrHICCKHMA perpecc, BeAymUd K
MCYE3HOBEHUIO OPraHOB XU3HU. 3HAYCHHE aporeHe3a, ajyioreHe3a, Kararenesa s
HBOJTIOLIUU.

Camocmoamenvhan padoma o0y4aOuuxcs.
[ToarotoButs npeseHTanmo «[lytu qocTukeHNsT OUOIOTMUYECKOTO MTPOrpeccar»

Tema 9.3
3aKoHOMepHOCTH
OMOJIOrHY€eCKO# YBOJIIOUH

Cooeprcanue yuebnozo mamepuana.

OcHOBHBIE 3aKOHOMEPHOCTH OMOJIOTUYECKON SBONIONMH. J[MBEpreHIns — OCHOBA BCETO
HBOJIOIMOHHOTO  Tpoliecca.  Pe3ynbrarbl  OEHCTBHS ~ €CTECTBEHHOTO  OTOOpA.
I'omonoruyHble OpraHbl, OpraHbl, COOTBETCTBYIOIIUE APYr OPYTY IO CTPOEHHUIO,
MIPOUCXOXKJCHUIO ¥ BBIMTOJHSIOMUM pa3Hble (yHKIMH. KOHBEpreHIWsS — CXOICTBO
0co0ei, OTHOCSIIUXCS K Pa3HbIM CHCTEMAaTUYECKUM TpynmnaM. AHAIOTUYHBIE OPTaHbI,
OpraHbl BBITOJHSAIOMIAE CXOJHBIC (DYHKIMH, HO MMECIOIIME Pa3IMYHOEC CTPOCHUE U
npoucxoxkaeHue. [lapannenusm —¢popMa KOHBEPTEHTHOTO PAa3BUTHUSL CBOMCTBEHHOTO
TCHETUYECKU OJIM3KUM TpyIIaM OPTaHu3MOB. 3HAYCHHUE JTUBEPTEHITNH, KOHBEPTCHIIMH 1
napajuieu3Ma JijIsl SBOIIOIUH.




CamocmoamenvHnasn padoma odyuaOuuxcs.

[ToarotoButh pedepar «3aKOHOMEPHOCTH OMOTOTUYECKON IBOITOLIUN 1
Tema 9.4 Cooepicanue yuebnozo mamepuana.
IIpaBuja 3Bosonuu [IpaBuna »sBomouuu. [IpaBuino  HeoOpaTMMOCTH  HBOJIOLUUHU.  DBOJIOIMOHHBIC
npeoOpa3oBaHusi HeoOparuMbl. HEBO3MOXXKHOCTH BO3BpallleHHs] K CTaJuHu, YKe
OCYIIECTBIIGHHON B pany mnokoieHuil. [IpaBuio dYepemoBaHus HaNpaBICHHBIX 2
sBOIIOIMH. UepenoBaHNe IMIaBHBIX HaMpaBIICHUM SBOMIONUUA. OTpakeHUE IBOJIOLNH B
dunorenese. DBOMIOIUSA — HETPEPHIBHBIN MPOIIECC BOSHUKHOBEHUS U Pa3BUTHS HOBBIX
aJlanTalui, MPOTEKAIOIIUX B TEYCHHE UTUTEILHOTO BPEMEHH.
Camocmosamenvhan paboma 00yuarOuuxcs. 1
[TonroroButk coobuienue «IIpasuia aBoaroLUN»
Pa3zgea 10. 16
Bo3HukHOBeHHe KU3HU HA 3emJie
Cooeporcanue yuebnozo mamepuana.
Hcropuss mnpecTtaBieHUN O IPOUCXOKICHUH IKU3HMU. 'mmore3sr 0 myTsax
Tema 10.1 BO3HUKHOBEHHUS XU3HU U O MECTE 4YEJIOBEKa B CHUCTEME JKHMBBIX CyIleCTB. Teopus
Mpecrapienns o abuoreHesa: MPOUCXOXKIEHHE KUBOIO M3 HEKUBOro. Teopus OMOreHesa: OTpULIaHUE
CaMOIIPOMU3BOJILHOIO 3apOXJIEHUs >KU3HM. B3DIAapl Ha INPOMCXOXKIEHUE XU3HU B 2
TPOHCXOATICHIM AUIHH C . Pabotsl JI. Ilactepa, onpoBepraromye Bo33peHHsl 0 CaMOIIPOU3BOILHOM
penHue Beka. Pa pa, OIpOBEPraroll p p
3apOXKJICHUM JKU3HU. YIIyOJeHHe TMpeJICTaBIeHUH O HENpepbIBHOCTH U BEYHOCTHU
KHU3HU. MarepuanucTuueckrue TEOpUn MPOUCXOXKIeHUs Ku3HU B XX Beke.
Camocmoamensnasn padboma o0o0yyarouuxcs. 1

[ToaroroBuTh COO6H_ICHI/IC ((Hpe,[[CTaBJ'IeHI/I}I O IMPOUCXOKACHHUHU KU3HU»




Tema 10.2
Marepuaaucruyeckasi Teopusi
MPOUCXOKTEHUS KUZHH

Cooepircanue yueonozo mamepuand.

MarepuanucTuyueckas Teopus MPOUCXOKIeHUs xku3Hu. [lepBuunas armocdepa 3emaun
Y XUMUYECKHUE MPEANOChIIKA BO3HUKHOBEHHSI ®HU3HU. COCTaB MepBUYHON aTMOC(hephl.
HcTounuku 3HEpruu U Bo3pacT 3eMiId. YCIOBHS cpeabl Ha apeBHEN 3emie. OmbIThl
Munnepa u FOpu. DTanbsl XUMUYECKOM IBOTIOIMU. BO3HUKHOBEHHE HEOMOIOTHYECKUM
MyTEM MPOCTEUIINX OPraHMYECKUX COCJUHEHUUW B BOJIHBIX pACTBOpAaX 3a CYET
Pa3IMYHBIX UCTOYHUKOB YHEPTHUU.

Camocmosamenvhasn paboma o0y4arOuuxcs.
[ToarotoBuTh mpe3eHtanuo «MaTepuaaucTuueckas TEopHUsl MPOUCXOXKICHUU JKU3HU
Ha 3emiie»

Tema 10.3
CoBpeMeHHBIE TIPeACTABJIEHHUS
0 BOBHUKHOBEHUH KU3ZHU

Cooeprcanue yuebnozo mamepuana.

CoBpeMeHHbIE TpEACTaBICHUS O BO3HUKHOBEHHMHU >XU3HU. IlepBuuHas armocdepa
3eMiId U XUMHUYECKUE MPEINOCHUIKA BO3HUKHOBEHUS JKU3HU. DJIEMEHTHBIH COCTaB
nepBuyHOM armocdepsl 3emun. IIpeobnananme B kocMoce Bopopona. Armocdepa
nepBuuHoil 3emin. CocTaBisioniye MEepBUYHOM aTrMocdepbl: MeTaH, BOJA, aMMHAK.
V3meHeHne HayabHOM atMocdeps! 3emin. MICTOUHMKHM SHEPTHH U BO3pacT 3eMJIH.

CamocmosmensHas paboma o0y4arouuxcs.
[ToarotoButs mpeseHTanmio «CoBpeMEHHbIE PEACTABICHUS O BOSHUKHOBEHUH KU3HU
Ha 3eMiie)

Tema 10.4
Ycii0Bus cpeibl Ha ApeBHeH
3emie

Cooepicanue yuebnozo mamepuana.

VYenoBust cpeasl Ha JpeBHEH 3emile. [IpyHOMNIMAIBHOE 3HAYEHWE I HAyKU
BOCCO3/IaHHE YCJIOBHM, B KOTOPBIX BO3HUKIIN IIEPBBIE «3apOABIIIM KU3HW». 3aciayra A.
WN. Onapuna npemnoxuBiiero B 1924 rogy mnepByl0 KOHLENIMIO XMMHUYECKOU
sBomronu.  Wnentudukamms amuuokucnor [LHOpu u  C.Mwutepom. Monenu
MEepBUYHON suTOCEphl, NEepBUYHOM ruApochepbl U MNEPBUYHON arMocgepsl.
Bo3HuKHOBEHHE OPraHUYECKMX MOJIEKYT aOMOTHYECKMM MYyTEM 3a CUeT Pa3IUYHbIX
VCTOYHHUKOB DHEPIHH.

Camocmoamenvnasn padboma 00y4arouuxcs.
IToaroroBuTh CoobIIEHNE «YCIOBUS Cpeibl Ha IPEBHEN 3emMie»




Tema 10.5
Teopusi IPOUCXOKIEHUSI
NMPoTOOUOIOJIMMEPOB

Cooeporcanue yuednozo mamepuana.

Teopust npoucxoxaeHuss mnpoToouononmumepoB. Tepmuueckas Tteopusi C.Dokca.
Teopust agpcopoumm J[.bepnana. Huskoremmneparypnas teopusi K.Cumonecky u .
Jlenun. KoauepBarnas Tteopuss A.M.Omapuna. benkoBo-koaliepBaTHas Teopus
OnapuHa - olHAa U3 MEPBBIX HAYYHBIX TEOPHM MPOMCXOXKICHUS XKU3HU aOMOTCHHBIM
IIyTEM.

Camocmoamenvhasn padoma o0y4aroOuuxcs.
[ToaroroButs coobmieHne «Teopust MPOUCXOKACHHUS TPOTOOHOHTOB

Tema 10.6
PHK kak npeamecTBeHHUK
COBpPEMEHHOM KMU3HHU

Cooepocanue yuebnozo mamepuana.

PHK xak npeamectBeHHUK coBpeMeHHOM xu3HU. Mup PHK kak npenmecTBeHHHK
COBpPEMEHHOM >kM3HU. Bo3HuMKHOBeHHE OmocuHTe3a Oenka. beckiieTouHble CHCTEMBI.
Monekynspabie kooHuu. Monudukanus reHermueckoir PHK B JIHK. Breixom wus
KOMMYHaQJIBHOTO  YHHBepcanbHOro llpenmiecTBeHHMKa JAByX OCHOBHBIX —BETBEH
MUKpPOOpPraHu3MoB Oaktepuil (3yOakrtepuil) u apxeil (apxeobaxtepuit). I[losBnenue
9YKApUOTUYECKUX OPTaHU3MOB.

Camocmoamenvhan padoma o0y4aouuxcs.
Cocrasnenue npesentanuun «PHK kak npeaiecTBeHHUK COBPEMEHHOM KU3HI

Tema 10.7
JBOJIIOLHS NPOTOOMOHTOB

Cooeporcanue yuebnozo mamepuana.

OBoyoNMs  TPOTOOMOHTOB. [TlaBHbIE HampaBiIeHWs HBOJIOLMH, MpPHUBEIUINE K
BO3HUKHOBEHUIO OMOJIOTUYECKUX CHCTEM: HBOJIOIMS NMPOTOOMOHTOB, BOSHUKHOBEHHE
KaTaJIUTUYECKOW aKTUBHOCTU OEJIKOB, MOSIBICHHE F€HETUYECKOrO KoJa U CIIOCOOHOCTh
npeoOpa3oBanust 3Hepruu. OOpa3oBaHUE TOJMMEPOB. DBOJIOLHUSA METa0OIM3MA.
BoznukHoBeHnue ¢orocunresa. [IpuoOpereHre (pOTOCHHTE3UPYIOIIMMHU OpPTraHU3MaMU
CIOCOOHOCTH HCIOJB30BaTh BOAY B KauecTBe HCTOYHHMKA »Hepruu. OOpazoBaHue
CBOOOJHOTO KHCJIOpPOAAa M €ro pojb B BO3HMKHOBEHHMH MHOTOKJIETOYHBIX (HOpM
OpPraHHU3MOB.

Camocmoamenvnasn padoma o0y4arOuuxcs.
[ToaroToBUTH CoOOIIEHNE «DBOTIOIUS TPOTOOHOHTOBY




Tema 10.8
HavaabHbIe 3Tanbl
OMOJIOrHYEeCKO¥ IBOJTIOLAH

Cooepicanue yuebnozo mamepuana.

HauanpHbple oTambl  OWojormveckoil  sBomonmu. [losiBIeHWE  3yKapuoT W
MHOTOKJIETOYHOCTH. BO3HUKHOBEHUE SAEPHBIX (FYKApPUOTHUUYECKHX) OPraHu3MOB B
pesynprate  cumOumo3a.  Pa3BuTHE ~ NPUMUTUBHBIX  JKUBOTHBIX  KIIETOK  —
MPEIECTBEHHUKOB JKIYTUKOBBIX Mpocredmux. [IpencraBinenne o BO3HHUKHOBEHUU
MHOTOKJIETOUHOCTU. 3aKOHOMEPHBIM XapaKTep BO3HMKHOBEHHS >KWM3HM Ha 3eMIle.
dopMHpOBaHHE CTPYKTYphI, OTTPAHUYUBAIOLICH OT OKpyxkaromiel cpensl. [losBrenue
KUBBIX  OpPraHU3MOB CO  CHEIHUATN3UPOBAHHBIMU
KJIETKaMH.

CamocmosamenvHnan padboma 00y4arOuuxca.
ITonrorosurs coodmenue «HavaabHble 3TAbl OHOIOrMUECKON IBOJIFOLINY

Paznmea 11.
Pa3zButHe xu3Hu Ha 3emJie
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I'maBa 11.1
Pa3zBurtHe xu3uu Ha 3emiie

Cooeprcanue yueonozo mamepuana. Pazputrue xu3uu Ha 3emse. [lompaznenenue
WCTOPUM HAlllel IUTAHEThl HA Spbl U MEPHOAbl. [paHUIBI KPYIMHBIX TEOJTOTHYECKHX
coObITHH. YCHWIIEHHE BYJIKAaHHMYECKOW IesTeabHOCTH Ha 3emute. OmneneHeHue 3eMIId.
N3MmeHeHne KIMMaTHYeCKuX yclaoBHid. Mi3MeHeHne pacTUTET,HOTO U )KUBOTHOTO MHUpA.
BeimMupaHne ONHHUX TPy OPraHW3MOB, COXPAaHCHWE W pacIBET JpPYTUX B
MEXKJIETHUKOBBIE dTOXHU. [ e0XpoHOIOrnYecKas MiKala ¢ YKa3aHHEeM TPYII pacTeHUH U
KUBOTHBIX, CYIIECTBYIOIINX B Pa3HBIC TCOJIOTHUECKHE DTOXH.

Camocmoamenvnasn padoma o00yuarouuxcs.
3anonHenue Tabauibl «Pa3BuTHE KU3HU HA 3eMIie»




I'naBa 11.2
Pa3Burue :KU3HU B apXxeiicKoi
Ipe

Cooeporcanue yuednozo mamepuana.

PazButne u3HuM B apxelickod ospe. BO3HUKHOBEHHE TEPBBIX T'€TEPOTPOPHBIX
opranus3moB. Vcronp30BaHUE B KaUECTBE IUILKA OPraHMYECKHX BEUIECTB «IIEPBUYHOIO
OynboHa». McTomeHue 3amacoB MUTAaTeNbHBIX BeHIECTB B MHpPOBOM OKeaHe.
Bo3HnukHoBeHHEe (hOTOCHHTE3a — OMOr€HHOIO CHUHTE3a OPraHMYeCKUX MOJIEKYd U3
HEOPraHMYECKUX 3a CUET SHEPIrUU COJHEYHOI'O CBETA, YTO OOYCIOBWIO pa3lelIeHUE
OpPraHMYECKOTO0 MHUpPAa Ha PACTUTEIbHBIM W JKUBOTHBIM. KpyIHBIE 3BOJIIOIIMOHHBIC
COOBITHSL  apxesi: TOJOBOW TpOIecCC W  MHOTOKJIETOYHOCTh. BO3HHMKHOBEHHE
JIUIUIONHOCTH M TEeHeTHYecKoro pasHooOpaszus. JluddepeHumanus  KIETOK.
CoBepllIeHCTBOBAHUE B3aUMOJECHCTBUN MeXAy KiaeTkamu. IlyTu 5BONIOIMOHHBIX
npeoOpa3oBaHMiA.

Camocmoamenvhasn padoma 00y4aOuuxcs.
CocraBnenue npe3eHTaun «Pa3BUTHe KU3HU B apXEHUCKYIO 3py»

I'nasa 11.3
Pas3BurtHe :Xxu3um B
NMPOTEPO30HCKYI0 Py

Cooepiicanue yueonozo mamepuana. Pazpurue )KM3HU B IPOTEPO30MCKyI0 3py. Hagano
no4yBooOpa3oBarenbHbIX mporeccoB. Illupokoe pacnpocTpaHeHue NPOCTEHIINX,
nosiBJieHHe  OeCHO3BOHOYHBIX:  T'YOOK,  KHUIIEYHONOJOCTHBIX,  YJICHUCTOHOTHX.
Bo3HMKHOBEHHE NEPBUYHBIX XOPJOBBIX — OECUEPENHBIX. DBOJIIOLMS PACTUTEIBLHOTO
Mupa: OakTepuu, IMAaHOOAKTEpPHUHU, 3€JIeHbIE BOJOPOCIM, TMOSBIEHHE  KPACHBIX
BOJIOPOCIIEH.

Camocmoamenvhan padoma o0y4aOuuxcs.
CocraBnenue npe3eHTaluu «Pa3BuTHe )KU3HU B POTEPO3OUCKYIO IPY»

I'maBa 11.4
Pa3Burtne ;Ku3HHU B
NaJIe030MCKYI0 3Py

Cooepiicanue yueonozo mamepuana. Pa3BuUTHE XU3HM B NAJIEO30MHCKYI0 3py.
CymeCTBOBaHI/Ie BCEX OCHOBHBIX THIIOB KMBOTHBIX B KeM6pI/II/I COBepHIeHCTBOBaHI/Ie
OCHOBHBIX THIIOB B OpJOBHKe U cuiype. IlosiBieHne mepBbIX HAa3eMHBIX pacTeHUM —
PUHHODHUTOB, pacwICHEHUE Tella Ha TKAHW W OPTaHbl, COBEPIICHCTBOBAHNE COCYIUCTOMN
CHCTEMBI; PpacCIIBET ppl0 B gdeBoHe. JlOMMHHMpOBaHHE 3E€MHOBOJHBIX, OOMIINE
JIPEBOBUJIHBIX CEMEHHBIX TaNOpPOTHUKOB B KapOoHe. [ocmoacTBO MOpCKHX
0eCII03BOHOYHBIX, BBIMHpAHHE CTeronedanoB, BO3HUKHOBEHHE MPECMBIKAIOLINXCS;
6oratast (propa roI0CeMEHHBIX B IEPMCKOM IEPHOJIE.




CamocmoamenvHnasn padoma odyuaOuuxcs.
CocraBnenue npe3eHTalun «Pa3Butue )KM3HU B apXel Maneo30iCKyI0 3py»

I'maBa 11.5
Pa3zButHe ;KM3HU B Me30301CKOI
pe

Cooeprcanue yuebnoco mamepuana. Pa3Buthe KuU3HU B ME3030MCKOM  3pe.
TocrioncTBO 3eMHOBOJHBIX, MOSIBIICHUE KOCTHCTBIX PHIO, SIMIICKIATYIINX U CyMYaThIX;
TOJIOCEMEHHBIX B TPHUACOBOM IepHOAe. [OCHOACTBO NPECMBIKAIOUIUXCS, IMOSBICHHUE
apXeolTepUKca W TEPBBIX MOKPHITOCEMEHHBIX B IOpckoM mepuone. [Ipeobmamanue
KOCTHCTBIX  PbIO, TEPBONTHI, MEJIKUX  MIJICKONUTAIONIMX, IMOSIBICHUE |
pacnpocTpaHeHue MJIAIEHTAPHBIX MJICKOTTM TAOIITIX JIOMUHUPOBAHHE
MOKPBITOCEMEHHBIX B~ MENOBOM  mepuope.  ApoMopdo3bl,  OINpeneiuBIINe
(dhopMupoBaHUE MIICKOTTUTAIOIINX.

Camocmoamenvnas paboma o0yuaruiuxcs.
CocraBnenue npeseHTanuu «Pa3Butue )KM3HU B ME3030MCKYIO 3pYy»

I'nasa 11.6
PasBurtHe :Xxu3um B
KaWHO30/CKOM Jpe

Cooepirrcanue yueonozo mamepuana. PazButue >KU3HH B KailHO30MCKOM 93pe.
[losiBnenue mnepBbIX NpuMaToB. MCUe3HOBEHHWE MHOTHMX TPYII MPECMBIKAIOIIUXCS,
TOJIOBOHOTMX MOJUTIOCKOB, COKpalleHHe (IIOpbl TOJIOCEMEHHBIX B IaJICOTEHE.
lTocnogcTBO  MJIEKOMMUTAIOUIMX, MTHUL, HACEKOMBIX, IIMPOKOE PacCHpOCTPAHEHUE
TPaBSHUCTHIX IIBETKOBBIX B HeoreHe. COBPEMEHHBIN >KUBOTHBIN U PACTUTEIBHBIN MHUP.
DBOJIONMS U TOCIIOJICTBO YEJIOBEKA B AHTPOIIOTEHE.

Camocmoamenvhan padoma o0y4aOuuxcs.
CocraBnenue npeseHTauu «Pa3Butue )KM3HU B KalTHO30MCKYIO 3py»

Pa3zmen 12.
IIpoucxoxaenne yejioBeka
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Tema 12.1
IIpoucxoxaeHue yeioBeKa

Cooeprrcanue  yueonoco mamepuana. IlpoucxoxiaeHue  4eloBeKa.  3adyarku
SBOJIIOIMOHHBIX TPEJICTABICHUNA O MPOUCXOXKICHUU YEJIOBEKAa B TPyHaX AHTHUYHBIX
¢unmocodor. K.JIuaHeit o Mmecte dyenmoBeka B orpsame mnpumaroB. JXK.b.Jlamapk o
MIPOUCXOXKICHAHN 4YEeJIOBeKa OT OO0E3bSHOMOMAOOHBIX mpeakoB. [lapeur B pabote
«[Ipoucxoxenue yenoBeka M MOJOBOW OTOOpP» O MOHMMAHUM HCTOPUHU YEJIOBEKA.
OCHOBOIOJIOKHUKH HMCTOPUYECKOTO MaTepHaju3Ma O 3aKOHOMEPHOCTSIX CTAaHOBJICHUS
YelloBeKa KaK COLMAJIbHOIO CYyIIEeCTBAa. AHTPOIOJIOTUS — OTPacib €CTECTBO3HAHMS,
U3ydaruas IPOUCXOXKAECHHE U DJBOJIOLUIO YEJIOBEKa, Ipoliecc Mepexoaa oT
OMOJIOTMYECKIX 3aKOHOMEPHOCTEH K 3aKOHOMEPHOCTSIM COITUATBHBIM.

CamocmoamenvHnasn padoma 00y4arouuxcs.
[TonrotoButs pedepar «IIpoucxoxaeHne 4eITOBEKa

Tema 12.2
IMos0kenne yea0BeKa B CHCTEMeE
’KHBOTHOTO MHPa

Cooepocanue yuebnozo mamepuana. 1lonoxeHne 4eiaoBeka B CHUCTEME >KMBOTHOTO
Mupa. buorenernueckuil 3akoH I'ekkensst — Mromepa. 3HaueHHe H3y4YeHHUS CTaAMM
OHTOT€HE3a YeJIoBeKa. YepThl CXOACTBA YEIOBEKA ¢ MPEACTABUTEIAMU THUIIA XOPJOBbIE
B SMOpHOHaNbHOM pa3BuTuu. OmnpenerneHue dYepT NPHUHAJICKHOCTH YeJIoBeKa K
noaruny Ilo3BoHOUYHBIX, Kiaccy MiekonuTaroniux, noakiaaccy [lnanenrapHeix, kinaccy
Mnexonutatonux, otpsaay IlpumaroB, nomorpsay YenoBekooOpasHBIX 0O0€3bsH.
Omnpenenenue nojoxeHus Buaa YernoBek pasyMmHbIl. OcCOOEHHOCTH CTpPOEHUS U
(GU3MOTIOTHH YeTIOBEKA — PE3YIBTAT SBOJIIOLMH €T0 )KUBOTHBIX MPE/IKOB.

Camocmoamenvhan padoma o0y4aOuuxcs.
ITonroroButh coobmenue «IlomokeHne yenoBeka B CHCTEME JKHBOTHOTO MHUPa

Tema 12.3
JBOJIIOLMS IPUMATOB

Cooepicanue yuebnozo mamepuana.

DBoumonys NpuMaToB. MexaHU3MBbI 3BOIONMH yenoBeka. [Ipuunnel paznuunii 06e3bsH
n uyenoBeka. CpaBHUTENbHBIM aHanu3 Hykineotuaos B JIHK. Opomronus npenkos
YesioBeKa 10 MyTH yBeIHueHus: 00bemMa M03ra, COBEpILIEHCTBOBAHUS HABBIKOB K TPYAY U
Pa3BUTHIO BHYTPUTIPYNIOBBIX CBsA3€. Ponb NpsMOXOXKAEHHWS Ha MYTH SBOJIIOLHUH
00e3bsiH K 4eJIOBEeKY. 3HaueHUE UCIOJIb30BaHUS OpYIUl Tpyda, CTaaHbIA 00pa3 KU3HU
JUIS AallbHEUIIEero pa3BUTUSI MO3Ta U BOSHUKHOBEHHS PEUH.




CamocmoamenvHnasn padoma odyuaOuuxcs.
CocraBnenue cxeMbl «Cxema 3BOJIIOLUN TPUMATOB)

Tema 12.4
Craauu 3BOJIIOIUH YeJI0BEKA

Cooeporcanue yuednozo mamepuana.

Craauu 3BONIOIMH YeJIOBEKa. 3HAYCHUE PEYH B IBOIOIIUH OOIIECTBEHHBIX OTHOIICHUM,
Pa3BUTUU MBIIUICHHS], COBEPIIEHCTBOBAHUH TPYJa YeJIOBeKa. Tpu CTaluu CTAaHOBJICHUS
yenoBeka. CTagHOCTh, MONJEP)KAHUE OTHSA, 3a4aTKU peYd JPEBHEUIIUX JIIOAeH
MUTEKAaHTPOIa, CUHAHTpOMa, TeiaensOeprckoro uyenoBeka. Pasznenenue Ttpyma y
JpeBHEHINX Jrofeld HeanaepTanbieB. OOMECTBEHHBIM 00pa3 KHU3HH, CTPOUTEIHCTBO
KNI, TIepexo]] OT OMOJIOTHYECKO IBOIIONUN K COIMAIBLHON MEPBBIX COBPEMEHHBIX
JF0AE KPOMaHbOHLIEB.

CamocmoamenvHnasn padoma o0yuarouuxcs.
CocraBnenue npeseHtauuu «CTaauy SBOJIIOLUN YETTOBEKa

Tema 12.5
Poanb Tpyna B mpoucxXoKIeHUH
YeJI0BeKa

Cooeprcanue yuebnozo mamepuana.

Pone Tpyma B mpoucxoxaeHuu uenoBeka. Pabora @d.Ourensca «Poibp Tpyma B
MpoIriecce MpeBpalieHusi 00e3bsiHBl B YeNIOBEKa». Pe3ynbrar TpymoBoil AesTEIHbHOCTH
YeloBeKa: BBICOKOpPA3BHUTAsl IIEHTpalbHAas HEpPBHAs CHCTEMa, pedb, KaK CpPEICTBO
oOmeHnus Jrofe, pasaeineHne (QYHKIMA BEPXHUX M HWKHUX KOHEYHOCTEH,
HeCIMeuaIu3upoBaHHas pyKa, CHOCOOHas MPOW3BOJUTH MHOTOOOpa3Hble M TOHKHE
JBIDKEHUS, co3/laHue oOmiectBa. MONEKYISIpHO-TEHETUYECKUE HCCIIEIOBAaHUS T€HOMaA
yenoBeka.  PerymstopHas ~— 00j1acTh  TeHETUYECKOTO  MarepHhalia  4YeJoBeKa.
Mopdonornyeckrne n3MEHEHUS pyKH YeJIOBeKa.

Camocmoamenvnas padoma o0y4aruiuxcs.
[ToarotoButh pedepar «Posb Tpyna B MPOUCXOKICHUH YETOBEKa»

Tema 12.6
CoBpeMeHHBIIi 3Tal IBOTIONUH
qeJI0BeKAa

Cooeprcanue yuebnozo mamepuana.

CoBpeMEHHBIN 3Tall IBOJIOLMHU 4esloBeka. CBUAETEIBCTBO €IMHCTBA YEJIOBEUYECKHX
pac: oOIIHOCTb MPOUCXOXKICHHSI, CXO/ICTBO CTPOECHHUSI, JIOIOBUTOCTh ITOTOMCTBA, Opaku
MEXy JIOABMU Pa3HbIX pac. OOmuil ypoBeHb (PU3MUYECKOTO U YMCTBEHHOTO Pa3BUTHUS
nrofer. Pacel BHyTpu Buma HOmo Sapiens: monromougHas (3kenTas), €BpONCOHIHAs
(Cenas), HerpouaHas (depHasi). Pasnuuus mexay pacamu. Benymiast poib coluanbHbBIX




(dakTopoB. MyTallMOHHBIN MPOIECC KAK NCTOYHUK TEeHOTHITMYECKOW N3MEHUYUBOCTH.

Camocmoamenvhasn padoma o0y4aroOuuxcs.

CocraBneHne Tpe3eHTAlMK « POJICTBO M €IUHCTBO MPOUCXOXKIICHHS YEITIOBEYCCKIX 1
pac»
I'naBa 13. 8/12
Buocdepa, ee crpykrypa u GpyHknumn
Cooeprcanue yuebnozo mamepuana.
Crpykrypa Ouocdepsl. Tpu rpynmsl GpakTopoB, 00yCIOBUBIINX pa3BUTHE OHMOCGhEpHI:
Tema 13.1 pa3BUTHE IUIAHETHI KaK KOCMHUYECKOTO Tella W TPOTEKaBIIMMU B €€ Heapax
' 2
Crpykrypa GHochepbI XUMHAYECKUMH TTPe00pa30BaHUSIMK, OMOJIOTUYECKAs DBOJIOIHS KHUBBIX OPraHU3MOB U
pa3BuTHE denoBedeckoro obOmectBa. CTpykTypa OHWOC(epbl: >XHBOE BEIIECTBO,
OMOreHHOE BEIIECTBO, KOCHOE BEILECTBO, OMOKOCHOE BEIIECTBO.
CamocmosamenvHnan padoma 00y4arOuuxc. 1
Cocrapnenne npe3enraun «CTpykTypa Ouochepsn»
Cooepicanue yuebnozo mamepuana.
KoctHoe BemectBo Omocdeprl. DopMupoBaHHe KOCHOTO BemlecTBa Ouocgepsl 0e3
y4acTusi JKUBBIX OpraHu3zMoB. ['panunpl Ouocgepsl. Cnoil 030Ha, 3aJepKUBAIOIIHIMA
Tema 13.2 ryOUTENbHbIE AJIS KU3HU KOPOTKOBOJIHOBBIE YIbTpaduosieToBble Tydu. ATMochepa — 2
KoctHoe BemectBo 6uocdepnl | ra30paq oGonouka, cocTosmas B OCHOBHOM U3 a30Ta, KHCIOPOA, AMOKCHIA YIIEPO/Ia.
I'mppocdepa. 3HaueHuwe A OMOJOTMUECKUX IPOLECCOB KUCIOPOAa M JHOKCHAA
yriepona, BXoJsaux B ee cocras. Jlutochepa. Obpa3oBaHHe MOYBHI.
Camocmosmenvnas paboma o6y4aroujuxcs. 1
Cocrasnenue npesenTtanun « KoctHoe BemectBo 6nochepb»
Tema 13.3 Cooeprcanue yuebnozo mamepuana.
Kusoe BemecrBo 6mocepnl | )KuBoe BemectBo Omocdepbl. HepaBHOMEPHOCTh  paclpOCTpaHEHUS  KHUBBIX
opranuzMoB B Ouocdepe. CocpeoTOYEHHOCTh JKM3HM Ha cyme. PacnpocrpaHenue
KMBBIX OPraHW3MOB TIO BHIOBOMY cocTaBy. lIpeoOmamanue ¢opm, CTOSMHX Ha 2

OTHOCUTEIIBHO  HU3KOM  ypOBHE  3BOJIIOLIMOHHOIO  pa3BuThs.  Bocco3nanue,
npeoOpa3oBaHUE W PA3NOKEHUE J>KUBOW Marepud. 3HAYEHUE JCSITCIBHOCTU KUBBIX
OpPraHu3MOB Ul KPYroBOpOTa BEMIECTB B Ipuponae. PacTeHHss — OCHOBHAs 4acThb




OMOMACCHI IIJIAHETHI 3eMJIS.

Camocmoamenvhasn padoma o0y4aroOuuxcs.
Cocrapnenue npeseHTaimu <«OKuBoe BerecTBo Onocdepnn»

1
Tema 13.4 Cooeprcanue yuebnozo mamepuana.
Kpyrosopor BemecTs B Kpyrosopor Bemects B mnpupone. [naBHas ¢yHkuus Ouochepsl — obecrneueHue
npupone KpyroBOpOTa XUMHUYECKUX OJIIeMEHTOB. KpyroBopoT BOIbI - BaxkHEiilllee 3BEHO B
noJIepKaHuy Ku3HU Ha 3emiie. KpyroBopot yriepoaa. 3HaueHHe AMOKCHIIA YIIIepona 5
g potocunteza. KpyroBopot azora. CuHTE3 HUTPATOB, MPUTOAHBIX ISl IOCTPOCHUS
O0enkoB  pacreHUsIMH. KpyroBopoT cepbl, JKM3HEHHO BaXHOTO  KOMITOHEHTA
amuHOkucnoT. Kpyrosopor ¢ocdopa. Vcmonb3zoBanue pacteHus MU (POcHOpPHBIX
yIOOpEHUH.
Camocmoamenvnasn padoma o00yuarouuxcs.
CocraBuTth cxemy « CxeMa KpyroBopota yriepoja B Ouocdepe»
1
I'naBa 14.
28/ 39
/Ku3nb B 6uosiorndyeckux cooduecrsax. OCHOBBI IKOJIOTHH
Tema 14.1 Cooeporcanue yuebnozo mamepuana.
IKOJIOrUs KaK 00/1aCTh HAYKH: | DKOJOTHS Kak o00JacTh HAyKW: NPEIMET, 3aJlaud, CBsI3b C JPYTHMH HayKaMH.
NpeaMeT, 3a/1a4H, CBA3b C HesaBucumoe pas3BuTHE H30JMPOBAHHBIX HAa KOHTHHEHTAX J>KUBOTHBIX U PACTCHHIA. 5

APYTMMH HAyKaMH.

dopmupoBaHHe COOOIIECTB B Pa3IMYHBIX KIMMaTH4YecKuX mosicax. OOpazoBaHue
KPYIIHBIX 6uoreorpaduyeckux o0JacTei. CxonctBo OMOMOB  pa3HBIX
ounoreorpaduyeckux oomacTei.




Camocmoamenvhasn padoma o0yuaroOuuxcs.
[ToaroroButk coobmieHne «IKOJIOTHS KaKk 00IaCTh HAYKH

Tema 14.2
B3anmMmooTHoOIEHUSA
OpPraHu3MoOB M Cpelbl

Cooepicanue yuebnozo mamepuana.

B3anMooTHOIIEHU OpraHu3MOB U Cpelibl. B3anmoaeincTBre KUBbIX OPraHu3MOB JIPYT C
Ipyrom u ¢ (pakropamMu HEKUBOU mpupoabl. OnpeneneHne BHIOBOIO COCTaBa JaHHOU
MECTHOCTH  HCTOPMYECKMMHU M  KJIMMAaTUYeCKUMHU  yciaoBusiMU.  llumieBbie
B3aMMOOTHOLIEHUSI OpPraHU3MOB JPYr € APYIOM M C OKpyXaromed cpenou. Tumbl
nuTaHus: aprorpoHoe u rereporpodHoe. Yuenue akagemuka B.H.CykaueBa o
OMOoreoneHo03ax.

Camocmoamenvnasn padoma o00yuarouuxcs.
Cocrasnenue cxembl «CxemMa CeTH TUTaHUSD)

Tema 14.3
Buoreorneno3n!

Cooeporcanue yuebnozo mamepuana.

EcrecTBeHHble cOOOIIECTBa JKUBBIX OPraHU3MOB. bHOreomneHo3sl — yCTOWYMBBIE,
L[EJIOCTHBIE, CAaMOPETYIUPYIOIIHEe OMOJIOTHYECKUE CUCTEMBI, B COCTaB KOTOPBIX BXOST
KUBBIE OpPraHM3MblI, OOMTAIOLIME Ha OJHOM TeppuTOpuu. Vcrmonb30BaHHE >HEPrUM
COJITHEYHOTO CBETa, ACCUMWJIMPOBAHHOIO PACTEHHSIMH B KauecTBEe NHINU. BnusHue
OMOTHYECKUX U a0MOTHYECKUX (DAKTOPOB Ha KUBBIE OPTraHU3MBI.

Camocmosamenvhan paboma o0yuarouuxcs.
CocraButh cxemy «CTpykTypa OMOTeolleHO3a M CXeMa B3aUMOACUCTBUS MEXIY €ro
KOMITOHEHTaMI)




Tema 14.4
Al0uoTnueckne (paKTOpPbI cpeabl

Cooeporcanue yuednozo mamepuana.

AOuotnueckue ¢akrtopel cpenpl. Temmeparypa — BaXHBIH M 3a4acTylo
OTPAaHUYUBAIONINI JKU3HEHHBIE MposiBieHUs (akrop. CBeT — HE 00XOIMMOE YCIOBHE
JUIS CHHTE3a OpraHMYecKuX BellecTB. BnaxkHocTh. Boma — HEOOXOMMMBIN KOMITOHEHT
KJIETKU. 3anacaHue BoJbl opranuzMamu. MoHusupytomiee uziydyeHue. 3arps3Hsmolue
BeniecTBa. WX pomnb B 00eqHEHMH BUIOBOrO cocTaBa. HTEHCHMBHOCTH JAeWCTBUA
(hakTOpoB Cpeabl.

CamocmoamenvHnasn padoma 00y4arouuxcs.
CocraBienue npe3eHTaun «AOHOTHYECKUE (PaKTOPBI CPEIBD)

Cooepicanue yuebnozo mamepuana.
BzaumopeiictBue ¢akTopoB cpenbl. BiusHue MHOTOYMCIEHHBIX U Pa3HOOOpPa3HBIX
(hakTopoB cpedpl Ha PACTUTCIBHBIC W KUBOTHBIC OpraHm3Mbl. lllupokwii u y3kuit

B3aHM0IleTff2frllji-2)aKT0p0B JIMarna3oH BBIHOCIMBOCTH OPraHM3MOB K JEUCTBHUIO (DAKTOPOB OKPYXKAIOLIEH Cpelbl.

OTtHollieHWE pa3HBIX BUIOB K Qaktopam cpenbl. HeomnHakoBash BBIHOCIMBOCTH

cpeir! OpPraHU3MOB K BO3/€UCTBUIO (haKTOPOB cpenbl. OTKIOHEHHE UHTEHCUBHOCTH (DaKTOpOB
OT onTUMadbHOW BeNWYUHBL CyXEHHE TPEISIOB YCTOWYUBOCTH OPraHU3MOB K
(dhakTopam cpenbl.
Camocmoamenvhan padoma o0y4aOuuxcs.
[ToaroroButh pedepar «BzaumonenictBue GakTopoB Cpeabl»

Tema 14.6 Cooeporcanue yuebnozo mamepuana.

OrpannunBarmomuii pakTop -
NPUYMHA KOHKYPEHLIMH KUBbIX
OpPraHu3MoB

OrpannunBaromuil Gpakrop — GakTop, HaXOASLIMICA B HEAOCTAaTKE WM B U30BITKE IO
CPABHEHUIO C ONTUMAJIbHON BEIMYMHOW. HEBO3MOXKHOCTB IpOLIBETaHUS BU/IA B JTAHHBIX
YCIOBUSAX CYIIECTBOBAHMS MpPU HAIWYMM OrpaHuuMBaroniero Gakropa. «bouka»
JIubuxa, neMOHCTpUpYIOLIas AeHCTBUE OrpaHUYMBaronero gakropa. TeMmeparypHblii
MOpOT Pa3BUTUS M cyMMa 3(P(PEKTUBHBIX TeMIIEpaTyp — MOKa3aTelu paclpOCTpaHEHHUs
Buja. OrpannuuBaromuid ¢gakTop B mepuon pasMHokeHus. [lpakTuueckoe 3HaueHHE
BBISIBJICHUS OTPAaHUYMBAIOIINX (PaKTOPOB.

Camocmoamenvnas padoma o0y4aruiuxcs.
Cocrapnenue npe3eHranun «OrpaHnuuBarOmni hakTop»




Tema 14.7
B3anMOOTHOIIIEHUS MEKTY
OpPraHu3MaMH.
AHTHOMOTHYECKHE OTHOIIECHUS

Cooeporcanue yuedbnozo mamepuana.

B3anmooTHomenns mMexay opranuzMamu. OOpa3oBaHUE ONpPENENIeHHBIX COOOIIECTB,
IIPUCIIOCOOJIEHHBIX K COBMECTHOMY OOMTAHUIO. THUIIBI OTHOLUIEHUH OPraHU3MOB Pa3HbIX
cUCTeMaTH4ecKux rpymi. [103uTuBHbIEe, HEraTUBHBIE, HEUTPAJIbHBIE TUIIBI OTHOLICHUH.

CumMOM03 — COXUTENBCTBO, TOJIE3HOE Il 000MX OpPraHu3MoB. MyTyallu3M — B3aUMO
IIOJIE3HOE  COXKUTEIIBCTBO. Koonepanuss — B3aUMOBBITOHOE COXHMTEIBCTBO.
KoMmMeHcanu3M — oOAMH BHJ IOJIy4aeT IOJb3y OT COXKMTEIbCTBA, JPYrOMy 3TO
6e3paznruHo. O0s3aTeIbHBIN MM BPEMEHHBINH XapaKTep CHMOMOTHYECKUX OTHOIICHHIA.

CamocmosamenvHnan padboma 00y4arOuuxcs.
CocraBnenue cxembl «TemmeparypHas KpuBas uyelloBeka IIpu 3a00JeBaHUU
TPEXJHEBHON MAJISTPUECH»

Tema 14.7
®opMupoBaHNEe U CMEHA
OMOIICHO30B

Cooeprcanue yuebnozo mamepuana.

Cwmena OuorieHo30B. JKu3Hb U pa3BUTHE OHOLIEHO3a KaK IENOCTHON cucteMbl. CMeHa
MEHEE YCTOMYMBBIX OHMOIIEHO30B Oo0Jiee yCTOMYMBBIMU OmoreorneHo3amMu. DakTopsI
CMEHBl OHMOTEOIEHO30B:  YHOPSAOYCHHBIH MPOIECC  Pa3BUTHUS coo011ecTna,
YCTAHOBJICHHE B HEM CTAaOWJIBHBIX B3aMMOOTHOILIEHUW MEXKIY BHUIAMH, U3MEHEHUE
KIIMMaTUYeCKUX  YCJIOBHM, W3MEHEHHuE (U3NYECKOW Cpelpl TOJ  BIHUSHUEM
KHU3HEACSITELHOCTH OPTaHNU3MOB, COCTABIISIOIIUX COOOIIECTRO.

Camocmoamenvhan padoma o0y4aouuxcs.
[ToarotoButs pedepar «@opmupoBaHue U cMeHa OUOTEOIICHO30B)»

Tema 14.8
Hoocdepa

Cooeporcanue yuedbnozo mamepuana.

BoszelicTBue uyenoBeka Ha NMpHUPOJY B Mpolecce craHoBieHHs obmectBa. [lepsas,
CO3/laHHasl YeJIOBEKOM KyJbTypa — MajeoiuT (KaMmeHHbIN Bek). Ilepuon onenenenus.
JloOblua MHIIM TOCPEACTBOM OXOThHI, PBHIOHOHM JIOBIM, cOOMparenbcTBa Ha pPaHHUX
CTaAMSX OHBOJIOIUHU YEJIOBEYECTBA. 3HAYEHHE IIpoliecca IPOM3BOJACTBA IUIIIH,
COITPOBOXK/IAIOLIETOCS TITYOOKUM BO3/ICHCTBUEM Ha IIPUPOJY B DIIOXY HEOJIUTA
(HOBOrO KaMEHHOro Beka). JledTenbHOCTH 4YeloBeKa B HallM JHU — (akTop
TUTAHETapHOTO MaciITaba, HalpaBJIAIONMas cujla JajlbHeiei sBooun 6nochepsl.

Camocmoamenvnas padoma 00y4aruiuxcs.
Cocrasnenue npeszentanuu «Hoochepa»




Cooepircanue yueonozo mamepuana.

[Ipupogueie pecypchl M WX HUCIOJNb30BaHUE. BO3MOXHOCTH  CYIIECTBOBAHMS
yenoBeuecTBa Onaromapsi OWOJIOTMYECKMM W MUHEPAIbHBIM pecypcaM IUIaHETHI.
HcuepnaeMocTh OONMBIIMHCTBA MPHPOTHBIX PECYPCOB 3a CYET KOHEYHOCTH 3aIlacos,

Tema 14.9

nub0  BCJENCTBUE MpPeoOiafaHus CKOPOCTH  HCHOJNb30BaHMSI HAJl BpPEMEHEM
IIpuponnbie pecypcebl M UX
HCIIONb30BANHe BocrpousBenieHus. Hewucuepnaembie pecypchl - ~ KOCMHUYECKHE, KIMMaTU4eCKUe,

BonHble. lcuepmaembie pecypchl. Bo3oOHOBIsieMble pecypchl — pPACTUTENbHBIA U
KUBOTHBIM MU, IUIONOpoAHE TMOYBbl. HeEeBO30OHOBIsiEMbIE PECYpChl — TOJIE3HbBIC
uckormaemble.  OTpuIaTelbHbIe  TMOCIEACTBUS ~ HMHTEHCHUBHOTO  MOTpeOIeHUS
YEJIOBEYECTBOM >KMBBIX 1 MUHEPAJIbHBIX IPUPOIHBIX PECYPCOB
Camocmosamenvrnan padoma 00y4arOuuxcs.
Cocranenue npezeHraiuu «lIpupogHeie pecypchl U UX UCIOIb30BAHUEY
Cooeporcanue yuebnozo mamepuana.

Tema 14.10 KoHuenmusa ycroiunBoro pasBuTus B 3Kojoruu. lIpouecc commacoBaHusi Hay4dHO-

Konuenuus ycroitunBoro
Pa3BUTHSA B IKOJIOTHH

TeXHHUYecKoro mporpecca. I[lpomecc »skcmimyatanuu OPUPOAHBIX PECYPCOB  H
MHBECTULMN. VYKpeljeHHe IOTeHIIMala YIOBIETBOPEHUS MNOTPEeOHOCTEH YeoBeKa.
ObecrnieyeHre BBICOKOTO KauecTBa JKM3HM Jofei. PemieHne rmoOanmbHBIX MpoOiieM.
HopmaruBHO-TIpaBOBbIE aKThI 0 COXPAHEHUIO SKOJIOTHUECKOTO PABHOBECHUS MPUPOIBI.

Camocmoamenvnas padboma o0y4arujuxcs.
CocraBnenue npeseHTanun «KoHenus ycToMuuBOro pa3BUTUs B SKOJIOTHI

Tema 14.11
IHocaencTBus X031l CTBEHHOH
NeATEJLHOCTH YeJI0BeKAa

Cooepicanue yuebnozo mamepuana.

[TocnencTBust XO3SIICTBEHHOM JAESATENBHOCTH YETOBEKAa JUIsl OKpPY)KAlOLEH Cpepbl.
Bo3zneiictBue denoBeka Ha MPUPOAY C PA3BUTHEM IPOMBIIIICHHOTO MPOU3BOCTBA.
3arpsi3HEHUE BO3]lyXa, MPECHBIX BOJ, MUPOBOro okeaHa. AHTPONOTE€HHbIE N3MEHEHUS
MoYBbl. BnusHME dYenoBeka HAa PACTUTENBHBIA W KUBOTHBIM MHUp. PagmoaktuBHOE
3arpsisHeHue Ouocdeprl. [IpeBbilieHHe KOMMYECTBA OTXOAOB, BO3HHUKAIOUIMX B
pe3yibTare XO3SHUCTBEHHOW JCSATEIHHOCTH YEIOBEYECKOTO OOIIECTBA, TO, KOTOPOE
MOXXET OBITh €CTECTBEHHBIM 00pa3oM yTHIM3UPOBAHO B Ouocdepe.

Camocmoamensnasn paboma oo0yuarouuxcs.
Cocranenue npezenraiuu «llocneacTBust X03sMCTBEHHOMN AESITEIBHOCTH YETOBEKa»




Cooeporcanue yuebnozo mamepuana.

Tena 14.12 Oxpana cpenpl oOUTaHMA JIOACH — Je]0 Bcero yenoedecTBa. OxpaHa arMocgepsl.
IIpuponooxpannas Ouncrtka crounbix BoA. Oxpana Henp. IlpaBunbHas arporexHuka. PasButue 2
AeSITeJIbHOCTh Ye10BeKa OMOJIOTMYECKNX METOMOB OOphOBI ¢ BpemuTesiMH. MepomnpusThs 1O COXPaHEHHUIO
KUBOTHOTO U PACTUTEIHLHOTO MUPA.
Camocmosamenvhasn paboma odyuarouuxcs. 1
Cocrasnenue npesentanun «lIpupogooxpanHas nesTEIbHOCTh YEJIOBEKA »
Cooeporcanue yuedbnozo mamepuana.
Tema 14.13 OxpaHna npupoabl U MEPCHEKTUBBI PAIlIOHATIBLHOTO IPUPOIOTIOIB30BaHUA. 3aBUCMOCTh
IlepcneKTHBEI PAHOHAILHOTO CYLIECTBOBAHUS KM3HU Ha 3eMle OT COCTOSHUS OKpykaroled cpenbl. bepexnuBoe c
IPHPOAOHOIL30BAH U OTHOIIIEHHWE K MPHUPOJIe, OCHOBAaHHOE HAa TNIYOOKMX 3HAHMUSX OHOJOTMHM PACTeHUN U
KUBOTHBIX.
CamocmoamenvHnas paboma o0yuarouuxca.
CocraBnenue npe3eHTaun «Pa3BUTHe KU3HU B apXEHUCKYIO 3py» 1
HroroBoe 3ansaTne Oboobwarowee 3anamue. 2
Camocmoamenvhan padoma ooyyarouiuxcs. 1
3ammra pedeparon
Hmozo 206




3. YCJOBUSA PEAJIM3AIIMU YUEBHOM JUCIHUATLIIMHBI

3.1 TpeGoBaHus1 K MUHUMAJbHOMY MATEPUAIBHO — TEXHUYECKOMY
odecne4yeHn 0.

Peanuzanust yueOHON AUCIUIUIMHBI TPOU3BOAUTCS B yueOHOM KaOUHETE OMOJIOTUH.

O6GopynoBanue yuyeOHOT0 KabuHeTa:
Harnsigasie cpenctBa oOyueHus
1. TaOmuuer:
- CTpoeHue KIETKU
- XpOMOCOMBI
- HykienHoBbIe KHCIOTHI
- Penmukamus JTHK
- buocuntes Genka
- ['eneTnueckuit Koz
- Muto3
- Meiio3
- [TonioBBIE KITETKH
- ['ameTorenes
- Kapnotun uenoseka
- nauBuyanbHOE pa3BUTHE OPTraHU3MOB
- [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 paCTUTEIIBHON U JKUBOTHOM KJIETKE
- [TosioBBIE KITETKH
- XpOMOCOMBI YEJIOBEKA
3. Makponpenaparst:

[Tapasuronorus

JleMOHCTpallOHHbBIE OOBEKTHI:
- Mogens JIHK
- HaGop ButamunoB

O6opynoBanue yueOHOTO KaOuHeTa:
-MI0CAJI0YHbIE MECTa MO KOJIUYECTBY O0yUAOITUXCS
-pabouee MecTo MpernoaBaress
-y4eOHO-TUTAaHUPYIOIIas JOKYMEHTAIUS
-peKOMEHIyeMbIe YYCOHUKU
-IUIAKTUYECKUN MaTepua
-pa3naToYHbIA MaTepua.

TexHuueckue cpeacTa 00ydeHUs: MHTEpaKTUBHAS JOCKa, HOYTOYK, TPOEKTOP.

3.2 UndopmanmoHHoe odecredyeHue 00yueHmsl.

OcCHOBHbBIE HCTOYHUKH:

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

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

JIOHO.]IHI/ITC.]'II)HI)IC HCTOYHUKMH:

1. buonorus. CrpaBounuk [DnekTpoHHbIN pecype] / Uebwrmes H.B., I'y3ukoBa
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I.C., JIazapesa 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 / M.1. Kosnoga,
N.H. Bonkos, A.I. Mycradun - M. : [90TAP-Menua, 2015. - 336 c. - ISBN 978-
5-9704-3440-6 - Pexxum goctymna:
http://www.medcollegelib.ru/book/ISBN9785970434406.html.

HNuTepHer-pecypcsnl

1. www.sbio.info (Bca Ouonorusi. CoBpeMeHHasi OMOJIOTHS, CTaThd, HOBOCTH,
oubnmuoreka). www.window.edu.ru  (EnuHoe  okHO — gocTtyma K
oOpazoBarebHBIM pecypcaMm MHTepHeTa nmo 6uosiorun).

2. www.5ballov.ru/test (TecT nnsi aOUTYpUEHTOB MO BCEMY IIKOJIBHOMY KypCy
ouonoruun). www.vspu.ac.ru/deold/bio/bio.htm (TenexkommyHUKaIIMOHHBIE
BUKTOPUHBI 1O OWMOJOTMUM — OKOJIOTMUM Ha cepBepe BopoHexckoro
YHUBEPCUTETA).

3. www.biology.ru (buomorus B OTtkpbiToM Komwtemke. CalT comepkKuT
AIIEKTPOHHBIN y4eOHUK 110 Ononoruu, On-line TeCTHI).

4. www.informika.ru (OneKTpoHHBIM Yy4eOHUK, OOJBLION CHUCOK HHTEPHET-
pecypcoB). www.nrc.edu.ru (buosormyeckas kaptuHa wmupa. Pazpen
KOMITBIOTEPHOTO y4eOHUKa, pa3pabOTaHHOTO B MockoBcKkoM
TOCyIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

5. www.nature.ok.ru (Peakue u wucuesaromue >XKMBOTHbIE Poccuu — mpoekT
Oxosnoruueckoro neHTpa MI'Y um. M.B. JloMmoHOCOBA).

6. www.kozlenkoa.narod.ru ([{ns Tex, KTo y4yuTCa caM M YUUT APYTUX; OUHO U
JTUCTAHITMOHHO, OMOJIOTUU, XUMHH, IPYTUM MIPEAMETaM).

7. www.schoolcity.by (buonorus B Bonpocax u oTBeTax).

8. www.bril2002.narod.ru (buonorust nys mkoabHUKOB. Kparkasi, KoMIakTHas,

HO JIOCTATOYHO MOAPOOHAsI HH(POPMAITUS TI0 pas3ieam).
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA
JANCHUITIJINHBI

Pesyabrar 00y4yenus
(0cBOCHHBIE YMEHHs], YCBOCHHbIE 3HAHMS)

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

OcHOBHbIC yMEHUA:

— c(OpPMHUPOBAHHOCTh MPEACTABICHUN O POJIU U
MecTe OMOJOTMU B COBPEMEHHOM Hay4HOMU
KapTUHE MHUpA; MOHMMAaHHUE POJIM OMOJOTHUU B
dbopMUpoBaHUU Kpyrozopa M (PyHKIIMOHAIBHOU
IPaMOTHOCTH JIJIsl PEIICHMS] PAKTUYECKUX 3a/ay;

— BJIQJICHHE OCHOBOMNOJIAralOIIMMU MOHATUSIMHU U
MPEICTABICHUSIMU O JKMBOM IIPUPOAE, €€
YPOBHEBOM OpraHU3aIUU u ABOJIIOIMY;
YBEPEHHOE MMOJIb30BaH1E OMOJIOTHYECKOU
TEPMHUHOJIOTUEN Y CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMM METOJAMHU HAYyYHOI'O
MO3HAaHMsI, UCIIOJIb3YEMbIMU MIPU OMOJIOTUYECKUX
UCCIIEZIOBAHUSAX JKUBBIX OOBEKTOB M 3KOCUCTEM:
OIIMCaHUEM, U3MEPEHUEM, IIPOBEACHUEM
HaOJIOIEHU; BBISIBJICHUE U OLICHKA
AHTPONIOTEHHBIX U3MEHEHUI B IPUPOJIE;

—  ¢(pOpMHPOBAHHOCTh yYMEHUU  OOBICHSTH
pe3yNIbTaThl  OMOJIOTHYECKUX  AKCIIEPUMEHTOB,
peniaTh dIeMEHTapHbIC OMOJOTHUCCKUE 3a1auH;

— c(hOpMUPOBAHHOCTh COOCTBEHHOM MO3UITUU TIO
OTHONIIEHUIO K Owuonorudyeckol uHOOpPMAIINH,
oJTyJyaeMou nu3 Pa3HBIX WCTOYHHUKOB,
J00QBHBIM ~ DKOJIOTHYECKMM  IpobjieMaM U
MyTSM UX PEIICHMUS.

Ompoc.

TectupoBanue.

Pemenue cutyanmoHHBIX
3a/ad.

Pedepatsi

KontponbHas padora.
OK3aMeH
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JIner 0 BHeceHMH U3MEHEHHUI B pad04y10 NporpaMmmy

Ton

HN3menenust AOIMOJIHCHHUSl, BHCCCHHbBIC B

nporpaMmmy.

dUO
npenoaaBaresis
BHOCHBIIIET0
JAOMOJIHEHHS B
padouyio
Nnporpammy

Bwmecto

Hononneno

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

OT «__ » 20 1.
IIpencenarens:

(DUO)

MII

Bwmecto

HononHeno

Pabouas nporpamma
nepecMoTpeHa 1 o00peHa
Ha 3aceganuu [IMK
[IpoTokom Ne
OT «__ » 20 1.
IIpencenarens:

(®UO)

MII

Bwmecto

JlomonHeHo

PaGouas nmporpamma
nepecMoTpeHa u 0100peHa
Ha 3acefganuu [IMK
ITporokom Ne

OT«__ » 20 1.
IIpencenarens:

(PUO0)

MII

Bwmecto

HomnonHeno

Pabouas nporpamma
nepecMoTpeHa 1 0100peHa
Ha 3aceganuu [IMK
IIporokoi Ne

OT «__ » 20 T
[Ipencenarens:

(®UO)
MII
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TEMATHYECKHWM IJTAH IO JIMCUUATLJIMHE

BUOJIOI'ust
IHo cneunanabHocTH 34.02.01 CecTpHHCKOE /1€J10
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 OpraHnyecKue BeNiecTBa KJICTKH. YTIIeBobl. JIumu bl 2
10 Oprannueckue BenecTna KIeTku. bemku 2
11 OpraHnyeckue BeniecTBa KieTku. HyKJIeMHOBBIC KUCIIOTHI 2
12 Perukarus u tpanckpunnus JJHK. 2
13 CuHre3 Oenka B KJIETKE. 2
14 DHepretudeckuil oomeH. /{pixanue. bpoxxenue 2
15 [Tnactuyeckuit oOmeH. @oTtocuHTe3. XeMOCHHTE3 2
16 JKU3HEHHBIN UK KICTKH. 2
17 WnuTepdaza. Muros 2
18 Perymsiiust MUTOTHYECKOTO 1TUKJIIA 2
19 Meiio3 2
20 becnonoe u nonoBoe pasMHOKEHHE 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 ©I3MEHUNBOCTh 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.
HUroro 1 76
cemMecTp
2 ceMecTp
Ne Tema KonnuectBo
4acoB

39 DBOJIOLHS OPTAHUYECKOT0 MUpa 2
40 VcTopust pa3BuTHs )KU3HU Ha 3emiie 2
41 Cucrema opranndeckoit npuposasl K. Jlunues 2
42 PasBuTHe 2BOTIOMMOHHBIX HUAEH 2
43 OpomonnonHas teopus JK.b.Jlamapka 2
44 Teopus aBomonnu Y. J[apBuna 2
45 VYyenue Y.JlapBuHa 00 HCKYCCTBEHHOM OTOOpE 2
46 Bun xkak equHHIIA SBOMIOLUH. 2
47 ITpornecc Bug00Opa3oBaHus 2
48 EcTtecTBeHHBIN 0TOOP KaK ABMKYIIAS CHJIA SBOJIOIHH 2
49 DBOJTIOIMOHHAS POJIb MyTaIUH 2
50 I'eHeTnyeckue nporecchl B NOMYISIUAX 2
51 JIBrokymmii oToop 2
52 Crabwmsupyomuii oToop 2
53 PazpsiBatonumii oT60p 2
54 [TonoBoit oTOop 2
55 ITprcnoco61eHHOCTh OPraHU3MOB K YCIIOBHSIM ~ CpEJibl 2
56 3aboTa 0 TOTOMCTBE 2
57 dusnonornueckue aganTaun 2
58 OTHOCHTEIBHBIN XapakTep MPUCIIOCOOICHHOCTH 2
59 Adntonatpudeckoe BU1000pa3oBaHue 2
60 CuMITaTpUYeCcKoe BHI000pa30BaHNE 2
61 I'maBHbIe HapaBlieHUs OMOJIOTHYECKOHN IBONIOIIH 2
62 [TyTn noctmxenust OMOJIOTMYECKOTO Mporpecca 2
63 3aKOHOMEPHOCTH OMOJIOTHYECKOM IBOTFOIIHH 2
64 [IpaBuna 3BomoLN 2
65 [IpecTaBieHus 0 MPOUCXOXKICHUY KU3HH 2
66 Marepuanuctuyeckasi TEOpHUs MIPOUCXOXKICHUS KU3HU 2
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67

COBpeMeHHBIe NpEaACTaBICHUA O BOBHMKHOBCHHH XU3HU

2
68 VYcnmoBus cpefibl Ha IpeBHEH 3emiie 2
69 Teopust TPOUCXOKICHHS TPOTOOUOTIOIMMEPOB 2
70 PHK' kak npeaiiecTBeHHUK COBPEMEHHOM JKNU3HU 2
71 DBOJTIOIHS POTOOMOHTOB 2
72 HauanbHbie 3Tarbl OHOIOTHYECKOM IBOTIOIIH 2
73 Pa3BuTHe )u3Hu Ha 3eMiie 2
74 PazButue x)u3HM B apXxeiCcKoii Ipe 2
75 Pa3BuTHE )KU3HU B IPOTEPO3OUCKYIO APy 2
76 Pa3BuTune )XU3HU B MaJI€030MCKYIO 3pY 2
77 Pa3zBuTHE )KU3HHA B ME3030HMCKOM dpe 2
78 Pa3BuTHE )U3HU B KalHHO30MCKOM 3pe 2
79 [IpoucxoxkaeHue YeloBeKa 2
80 [TosoxkeHue YeaoBeka B CUCTEME JKUBOTHOTO MHUPa 2
81 OBOJIOIMS IPUMATOB 2
82 Craauu 3BOMIOLNY YeTOBEKa 2
83 Ponb Tpyna B mpoHCX0XKICHUH YenoBeKa 2
84 CoBpeMeHHBIH 3Tall HBOJIIOLINN YeJIOBEKa 2
85 CtpykTypa 6uochepsl 2
86 KoctHOoe BemecTBo 6nocdepsr 2
87 Kusoe BemiecTBo 6rochepsl 2
88 KpyroBopoT BemecTs B MpUpPOJIe 2
89 DKOJIOTHS KaK 00JIaCTh HAYKH: MPEMET, 33]1a4H, CBSI3b C 2
JPYTUMH HAyKaMH.
90 Cpena oOuTanus, €¢ KOMIIOHEHTHI. 2
91 buotnyeckue GakTopsl cpeabl 2
92 Abunorndeckne GaKkToOpbl CPeIIbl 2
93 B3anmoneiictBue GpakTopoB cpelibl 2
94 OrpanuuuBarONMid GaKTOp -MPUYNHA KOHKYPEHITUH KHUBBIX 2
OpraHH3MOB
95 B3anMooTHOIIEHNsT MEXIY OpraHu3MaMu. AHTHOMOTHYECKUE 2
OTHOIICHHS
96 dopMupoBaHHUe U cMeHa OMOIIEHO30B 2
97 Hoocoepa 2
98 [TpupoaHbie pecypchl U MX HCIOIb30BaHNE 2
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99 KoHIenmus ycToiH4InBOro pa3BUTHsI B SKOJIOTHU 2
100 ITocnencTBust X034iCTBEHHON AEITEILHOCTH YEI0BEKA 2
101 [IpuponooxpanHast 1eATeTbHOCT YEIOBEKa 2
102 [lepcrieKTHBBI PALIMOHAIBHOTO PUPOAOIOIb30BAHUS 2
103 Hrorosoe 0000111ar0111E€E 3aHATHE 2
Hroro 2 130
CeMECTp
Bcero o 206
Kypcy
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