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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odbpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamnum,
®I'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHOii paboueii mporpaMMbl BOCITUTAHUA.

VYuebnsbiit npeamer «buonorus» yrimy6naéaHoro ypoBHs uizyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcrecTBEeHHO-
Hay4Hble nipeameTsy. CornacHo nosoxkeHusasm GI'OC COO npodunbHbie yueOHbIC
IpeIMEeThl, W3ydyaeMble Ha yriayOJn€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepenninanu  oOydeHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHUA U
NPU3BAaHbl OOECIEUYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOILIUM, CPEIHUM
o01IKUM, CpeHUM PO eCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJXKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE peIIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTaled 00yJarolmuXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIMIMHOW, SKOJIOTUEMN, ICUXOJIOTHEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuedHomy npeamety "buonorus" gaét npeacraBieHue o Heu
U 33j7a4ax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE,
onpejenser o00s3arenbHOe (MHBApUAHTHOE) TPEIMETHOE COJIep)KaHHe, €ro
CTPYKTYPUpOBaHHE TIO pa3jieliaM M TeMaM, paclpeaesieHne TI0 Kjaccawm,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh H3Y4YEHHUs YYEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B mporpamme mo Ononoruu peann3oBaH
TIPUHITUT PEEMCTBEHHOCTH C U3yUeHHUEM OUOJIOTHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Oyarojaps dYeMmMy [pocMaTpUBAEeTCs  HAMNpPaBICHHOCTh  Ha
NOCJIEAYIONIEE pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DIKOJOTHYECKOTO
MBIIIJICHUS, IPEJCTABICHUH O 3JI0pOBOM 00pa3e )KM3HU, Ha BOCTIUTaHUE OEPEKHOTO
OTHOUIIEHUS K OKpY Xarollel MpupoiHoil cpene. B mporpamme mo 6MOI0TUH TaKxKe
MOKa3aHbl BO3MOXKHOCTU ydeOHOro mnpenMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K IUIaHHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM WU
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHus v B OpPMUPOBAaHNN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENLHON JIESITEIbHOCTH OOYYaroMIMXCS 10 OCBOCHHIO COJIEPKAHUS
OuoJornyeckoro o0pa3oBaHus Ha YpOBHE CpEHEro 00111ero 0Opa3oBaHusl.

VYuebnsbiit npenMer «buosorus» Ha ypoBHE CpeIHEro oO0uiero oopa3oBaHuUs
3aBeplIaeT OMOJIOrHYEeCKOe 00pa30BaHKE B IIIKOJIE U OPUEHTUPOBAH HAa PACIIUPEHUE
U yriryOsieHre 3HaHU#M 00y4JaroIuxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJICTOYHOM OMOJIOTHH, SMOPHUOIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKH, CEIICKITUH,
OMOTEXHOJIOTUH, HIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosiorus»» Ha YIrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCSA K IMOCIEAYIOLIEMY IOJIYYEHHUIO
OMOJIOrMYecCKOro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiX  CPEJHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro COAEpkKaHHsI COCTABIISIET cUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OO0YyYaIOIIUMUCS
COOTBETCTBYIOILIUX CHCTEMATHUYECKUX PA3feOB OMOJOTHU HAa YPOBHE OCHOBHOTO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YaroT pa3ButHe. Tak,
paciidpeHsl U yriyojgeHbl OHMOJIOTUYECKHME 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIONb30BaTh KaK OPUEHTHUPHI JJISi MOCIETYIOUIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpauusi OHMOJIOTMYECKUX 3HAHHMM C
COOTBETCTBYIOLIMMHU 3HAHUSMHU, MOJYYEHHBIMH OOYYAIOUIUMHCS THpPU HU3YUCHHUH
bu3KKM, XUMHUH, Teorpaduud 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIIOLMH OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHeHUs1 OMOJIOTMYecKoro paznoooOpasus rmiaHeTsl. Tak, B 10 kacce usyyarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOH OHOJIOTUH, IMOPHOJOTHMH M OHOJOTHH
pa3BUTHS, TEHETHUKU M CEJIEKUUU, OMOTEXHOJOTMU U CUHTETHYECKOW OHOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHUA OOy4YaroIMXCsi MO OOTaHHKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce u3ydarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
HKOJIOTHH U YYeHue o Ouocdepe.

VYyebusiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
oOy4JaromuMHCs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHMH, MHOTO000pa3MM U OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, IOMyJIsALuH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. [[ns
pa3BUTHS WU TOJAJEPKAHMS HHTEpeca OO0ydallluxcsi K OHOJOTrMUM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOI0 MaTepHUaia B COAEPKAHUM IPOrPAMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJIEHMSI M PAa3BUTHUS
TOM MM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJIOTUYECKUX U KOJIOTMUECKUX MPOOIIeM.

Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAIbHOMN



OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHUU MHTEpEca K OMpeneaEHHON 00IacTH
po(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OMoOJIOrHel, Wi K BBIOOpPY
y4eOHOTO 3aBEACHHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUA.

JlocTmwkenne 1enu  uW3ydeHHs y4deOHoro mpeamera «buomorms» Ha
yTIyOnE€HHOM YpOBHE 00€CIIeunBaeTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIIEMIIUAX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBUiax, COCTABIIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTSAX OHOJIOTHYSCKUX CHCTeM (KIIeTKa,
OpraHu3M, MOMyJIALHNs, BUI, OMOreoreHo3, onocdepa); 0 BEIAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUU;

O3HAKOMJICHHE OOy4YalolmMXCs C METOJaMH TO3HAHMS >KUBOM MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHMOJIOTUYECKHX HayK (MOJEKYISpHOW U
KJIETOYHON OMOJIOTHH, YMOPUOIOTHN ¥ OUOJIOTHUH Pa3BUTHS, TCHETHKHU U CEJICKITUH,
OMOTEXHOJIOTUM W CUHTETUYECKON OWONOruHU, MaJCOHTOJOTUH, HKOJIOTHH);
METOJaMU CaMOCTOSITEILHOTO TMPOBEACHUSI OHOJOrMYECKUX HCCIEIOBaHUN B
nabopatopun W B nOpupoae (HaONOJeHHWE, U3MEpPEHUE, SKCIEPUMEHT,
MOJEUPOBAHUE);

OBJIaJlcHue OOYYarOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAXOIWTh,
aHAJIM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HMH(POPMAIIMIO; TOJIb30BaATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEN W CUMBOJIMKOM; YCTaHABIUBATH CBA3b MEXKIY
pa3BuUTHEM OHOJIOTUM U  COLUAIBHO-3KOHOMHUYECKUMH U  HKOJOTHUUECKUMU
npo0jeMaMu 4YeJIOBEYECTBA; OILICHUBATH IOCICACTBUS CBOCH IEATEIHLHOCTH IIO
OTHONIICHUIO K OKPYXKaIoIIeH NPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBI0  OKPY)KAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COOMIOATH  MEPBI
npodrIakTUKA WHGEKITMOHHBIX 3a00JICBaHUM, TIPaBUIIA TTOBEJACHUS B MPHUPOJC H
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HEEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIEC OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
mporecce 3HAKOMCTBA C  BBIJAIOIMIMMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHOJIOTMH, pElIaeMbIMH €10 MNpoOJIeMaMH, METOJ0JIOTHEH
OMOJOTUYECKOTO UCCIICIOBAHMUS, TPOBEICHIS SKCIIEPUMEHTATBHBIX HUCCIICTIOBAHUH,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJCIMPOBAaHUS OUOJOTHYECKUX OOBEKTOB U
IPOLIECCOB;

BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJIHHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHETHYECKOM IPaMOTHOCTH, 001l KyIbTYphI MOBEJICHUS B IPUPOJIEC; HHTETPAIIUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHne  OOyJaromMMHUCS  KOMIETEHTHOCTH B pallOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHNE MTPABIII IOBEJCHHS B IPUPOE, OXPAHBI BUIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 370pPOBbS U 3/I0POBBS
OKpyXaromux Jroaer (coomogeHuss wMep NOpoduiIakThKd — 3a00JIeBaHUMH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATETLHOCTH B UYPE3BBIYAWHBIX CHUTYaIUsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIB30BaHUSA
OMOJIOTMYECKUX 3HAHUW U YMEHUH B IOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieyronemMy mnpo(ecCHOHaTbHOMY CaMOOIIPEEICHUIO, B COOTBETCTBHH C
WHIUBUTy AIbHBIMUA UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA U3y4YE€HHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 yaca (3 gyaca B Heeio).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUCHHS OUOJIOTHUU
OCYIIECTBISIETCS C y4ETOM CHENM(PHUKU €ro COoAep KaHWS M HAMpaBICHHOCTH Ha
IpOAODKEHHE OWOJIOTUYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CpPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO6s13aTeBHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBIISIETCSl TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUdeckux pador. Taxke ydactue
00yJaromxcs B BBIMOJHEHUH MPOEKTHBIX U Yy4EOHO-UCCIIEOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUuTeIeM Ha OCHOBE HMEIOIUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CozepkaHue TpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOJAUT B MPOBEPKY
rocyapcTBeHHou urorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJI0THS — KOMILIEKCHasT Hayka. KpaTkas uCTOpus pa3BUTHSA
Owosoruu.  buojornueckue HaykKM W HU3ydyaeMble UMM IIPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TMOUCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OnoJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE C OHoNoruei. 3Ha4YeHHE OWOJIOTHH B
MIPAKTUYECKOM JEATECIILHOCTA 4YEJOBEKa: MEAUIIMHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cHCTEMBI Kak MpeaMer u3ydeHus Owosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CIOXKHOCTh M YIOPAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOAANINE B KUBBIX
cuctreMax. OCHOBHbIC MpuU3HAKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3aIUU.

N3ydeHne KUBBIX cuUcTeM. Meroasl Omosiorndeckoi Hayku. HaOmronmenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [lonarue o 3aBucuMont u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOpKH U €€ JTOCTOBEPHOCTD.
Pa3bopoc B Oumonormyeckumx maHHBIX. OIlEHKa JOCTOBEPHOCTH ITOJTYYCHHBIX
pe3ynbTaTtoB. [IpuyuHBI HCKa)X€HUsI PE3yJIbTATOB JKcrepuMmeHTta. l[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa >KUBOW MaTepum», «YPOBHU OpPraHU3allHl >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
V3y4YECHUS )KUBOU MMPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYIOBAHKE JIJISl IIPOBEACHUS HAOIIOICHHM,
U3MEPEHUH, HIKCIIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHUIA KuUBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnmranTbHoe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvhoe
(npudicuzHenHoe) u3yueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3ydyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, asnekTpodope3, audpdepeHnanbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poJib kak paCTBOPHUTEIIS, PEATr€HTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
Teroperyasiuu. MuHepaibHbIe BEIIECTBA KIETKH, UX Onoiornyeckast poJib. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukammss  OGeiaKoB.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapuibl, OJIUTOCaXapuabl U MOJIMCaXapUuIbl.
OOmuii TUIaH  CTPOEeHHUSA U (PU3MKO-XMMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonoruueckue pyHKIMMU YriIeBOIOB.

Jlumunet. I'uapodpunsHo-ruapododHbie cBoiicTBa. Kiaccuduxkamus nunuaos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunuaoB. O0me CBOMCTBA OMOJIOTHYSCKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /pyeue nykneozuompugocgamer (HT®). CexsenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OuUOMOJEKYyd. Mooenuposanue
CMpPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvlomepnoli ouzaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Jwnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW MTPUPOEY,
«PacmpenienieHrne XUuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yrieBoaoB», «CTpoeHne MOJeKyJ JHUnujaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKuin.

JlaGoparTopHasi padora «/ccnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
Y3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tunbl KJIETOK: JyKapHOTHYECKass W mpokapuoruueckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE dyKapuoTHiecKou kiueTku. [lnazmaruueckas
mMemOpana (tuazmanemma). CTpykTypa mia3Matudeckoil memOpansl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIEeCKY0 MeMOpaHy: macCUBHBIN (muddy3us, odnery€Hnas
nuddys3ust), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIA aKTHBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOUUTO3, (aronuTo3. Dk3ouuto3. Kinerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHON CTEHKU PacTEHUH, TPUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kieTku. OHOMeMOpaHHbIE OPraHOU/IbI KIETKU: HAoIIa3Marnyeckas cetb (I11C),
anmapatr [onbIXKH, JIM30COMBI, HMX CTpoeHHe U (QyHKIuU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpOeHHE TPaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyisipHbIN) SHAOIIA3MATHUECKUI PETUKYIIYM.
Cekperopnas ¢ynkuus anmnapara [onbaxu. Moougukayusa 6enkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvoicu. TpaHCIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbiX Ki1eToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHAPUM,  ILJIACTUIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKUMHM MHUTOXOHJpUM U 1uiactul. [lepBuunsie,
BTOPHYHBIE U CIOKHBIE MIACTUABI (POTOCHHTE3UPYIOIINX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOIIACTHI, JIEUKOIIIACTHI BBICIINX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmo.
MukpodunamenTel. AxkmuHogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemox. Mukpotpybouku. Knerounsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou o6onouku 6 mumo3se. AoepHviii
mpancnopm.

Knerounsle BkiatoueHUsi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE  PACTUTENBHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NPOKAPUOTHUECKOUN KIIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepualbHbBIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHuyeckas padora «/3yueHne IBHKEHUS UTOILUIa3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMUISIIIMS ¥ TUCCUMMIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
OOMeHHBIX Tporeccax. DepMEeHTaTUBHBIA XapakTep peakuuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peakuMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPTraHUYECKHX BEHIECTB B KiIeTKe. POTOCHHTES.
Anoxcueennvil u okcuceHuwlli omocunmes y obaxkmepui. Ceemocodbuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Poib XJIOPOIUIACTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. [lpogyKTuBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3nuuHbIX PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHuEe (POTOCUHTE3A.

XEMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTEepuH, BOIAOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buael Opoxxenus. I[IponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIM 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHUE TITFOKO3HI.

buonornyeckoe OKHCII€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHUl B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIATEIBHOE
dbochopunupoBanue. Iuepausn memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOrOo myTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D(DPEKTUBHOCTD IHEPTETUYECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «POTOCHHTE3», « JHEpreTUUecKuii oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopHas padora «l3ydeHne kKaTaTuTHYECKON aKTUBHOCTH (DePMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabGora «M3yueHue (¢GepMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOI'O CHHTEe3a. Peanu3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBouctBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUHU: KOMIIEMEHTAPHOCTh, AHTHUNAPAJIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosus Omocunte3a Oenka. KomgupoBanwe amMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T€HOB y IMpoKapuoT. [ umotesa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHenHbvlll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, kuBoTHbIX, pactennii. CITN /], COVID-19,
COIIMAJIbHBIC ¥ MEIUIIMHCKUE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u ananuz d6oavuiux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu é ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTHUYECKU KOa», «BUpyCh»,
«bakTepruodarmy.

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKawImux B HHTepdaze. [loAroTroBka KIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perummkanusa. [lpuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
raruiouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenue xkieTku — MuTo3. CTauy MUTO3a U IPOUCXOISIIIINE B HUX MTPOIIECCHI.
Tuner muto3a. Kapnoknnes n nuTokuHe3. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiius MUTOTHYECKOTO IMKIA KIeTKH. I[IporpamMmmupyemasi KieTouyHas
ru0esp — arnomnro3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAsg TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugpposas
K1emKay — buouHgopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaboparopHas padora «3yuenue XPOMOCOM Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

JladGopaTopHasi pabora «HalnroieHre MUTO3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHHUS U KU3HEICATSIIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIHU, JAPYTrUe
npoTucThl. KoJloHHANIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. TUIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHMs, (DYHKUUNH U
PACITOJIOKEHMS TKAHEN B OPraHax PaCTCHHM.

TKaHM KUBOTHBIX U YEJIOBEKA. THWIIBI KMUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHEH B OpraHax *KHUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4elIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIi U BHyTpeHHUH ckeieT. CTpOEHUE U TUTIBI
COCIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
am€OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomeHue Boapl, yIIEKUCIOr0 ra3a i MUHEPaAJIbHBIX
BEIIECTB  pacTeHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAenbl
MULIEBApUTENILHOTO TpakTa. [IumesapurensHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBoTHbIX. luddysus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUIl U
MJIEKOMUTArOMUX. Perynsius nqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M  uenoBeka. Cepue,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Brinenenue y opranu3mos. Beienenue y pacteHnil. Beigenenue y )KuBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaeleHUs. DunbTpanus, CeKpeuus u
oOpaTHOE BcCachlBaHME KaK MEXaHU3MbI pabOThl OpraHoB BbiAcieHUs. CBs3b
MOJIOCTU Tela C KPOBEHOCHOW W BBIACIUTEIIBHOM CUCTeMaMHu. Bbinenenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3amuTa 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OaKTEpHl M LUCTHI MPOCTEMIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencrTBa maCCUBHOM M XUMUYECKOM 3aIIUThI. OUTOHLHBL.

3amyra 'y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OojesHeil. UMMmyHHast cuctema 4yenoBeka. KieTouHblil u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro mmmyHnurera (II. Opmaux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThl OpraHU3MOB. Poiib BpOKAEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OPraHu3MoB. Takcucsl. Pa3ipa)xumMoCTh U perysiius y paCTeHUN.
PocroBble BemecTBa U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3bl 3HAOKPUHHOUN CUCTEMBI U KX TOPMOHBIL. /{eiicTBrE TOpMOHOB. B3anMoCBsI3b
HEPBHOW U SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE
Bojopocnny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKMUBOTHBIX», «BHYyTpeHHee CTpocHHE
HaceKoMbIx», «Tkanu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHue JHMCTOBOM IUIACTUHKW», «TKaHM XUBOTHBIX», «CKEIET 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblaenurenbHas CHUCTEMa», «DHAOKPUHHAsA cucTeMa», «CTpPOECHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusie», «CxemMa  TNUTAaHUA  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPHI»,
«Ctpoenue 1utanapum», «BHyTpeHHEe CTpOCHHE IOKIEBOTO 4depBs», «HepBHas
cuctema pei6», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMbIKatomuxcs», «HepBHas  cucrema — nrun», «HepBHas — cucrema
MJICKOTTUTaONuX», «HepBHas cuctema demoBekay, «Pediexcy.

OO6opynoBaHUEe: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpPOTpEnapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIHH



HACEKOMBIX, UTJIOKOXKHUX, KUBBIC SK3EMIUISIPhl KOMHATHBIX PAacTeHHM, repOapuu
pacTeHHMil pas3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyIoBaHUE AJisl AEMOHCTPAIIMU TOYBEHHOT'O W BO3YIIIHOTO MTUTAHUS PACTECHUN,
pacieruieHus Kpaxmana u OeJIKOB Moj IeHCcTBUEM (EePMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN.

JlaGoparopHasi padora «3yueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIIOYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIeTKW, WM TrameTrhl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meo3e. Kpoccunrosep. bruosiornueckuii CMbICI
M€No3a M IIOJIOBOTO IIpouecca. Meno3 M ero MeCTO B KM3HEHHOM IUKJIE
OpPTaHHU3MOB.

[IpenzapoxasiieBoe pa3Butue. ['ameTorenes y uBOTHBIX. [105I0BBIE JKENIE3HI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KieTOK. CniepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramguum sMOpUOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEeBIC JUCTKH
(racTpymsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIONIIETOCS 3apojbllia (AMOpPHOHANIbHAS WMHIIYKIIHS).
3akjagka IUlaHAa CTPOEHMS KMBOTHOIO KAk  PE3yJibTaT HMEPAPXUUYECKHUX
B3aMMOJIEUCTBUI TE€HOB. BrnusHue Ha 53MOpHUOHANBHOE pa3BUTUE PaA3IUYHBIX
(bhaKTOpPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHb mepuoa. I[lpsmoe wu
HenpsiMmoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOTrMYECKOE 3HAYECHHE MNPSIMOrO MU HENPSIMOTO
pa3BUTHUA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliuy poCTa JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHre U CMEpPTh Kak
OHMOJIOTHYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
YKU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B mpouecce Meiiosa. ['amerorenes
y pacteHnil. OIIOLOTBOPEHNUE U PA3BUTHE PACTUTENBHBIX OpraHu3MoB. /[BoliHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHUEe U PA3BUTHE CEMEHH.

MexaHu3MBbl pEeryiIsiid OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmumer m cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIBI OeCIosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBD,
«Pa3mHOXeHue ruape», «Meito3», «Xpomocomsl», «['amerorenes», «CTtpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHes3a», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LMK
MOPCKO# KanmycTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBIA LIMKJI MTATTOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK MU
CIIEpMATO30U10B, MOJENb «L{UKI pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnaparax».

IIpakTuyeckas padora «BpIABIEHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBJICHUS M PA3BUTHS TEHETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B PAa3BUTHUU I'€HETHUKH.
Pa6ote H. K. Konsiiosa, H. U. Basunoga, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJOTUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OcHOBHBICE ~ METOJBl  TEHETHKU:  THOPUIOJOTHYECKUH,  IIUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHI.

JlemoHcTpanumn



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

JlabopaTopnass paGora «Jlpozoduna Kak OOBEKT TEHETUYECKHX
VICCIICIOBAHUIN.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3us rTHOpUI0B MEepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanmsupyouee ckpemnBanue. [[poMexyTouHbId XapakTep HacleJOBaHHUS.
Pacuiennenre npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeH1ensl — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUs pu3HAKOB. [{uTomornyeckrue 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

Cuemnniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHasd
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUSA NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepPOramMeTHBIA MOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enoTum Kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM aiienu3M. B3anMoaeicTBUE HEaVIEIbHBIX TI'E€HOB.
Kommiementapuocts. Onuctas. [lonumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3HOIOTUYECKUX  TPOIIECCOB, TOBEICHHUS ¢  KOTHUTHBHBIX  (DYHKITHH.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3suT» U «XO35MH — MHUKpOOHMOM». ['eHeTHUeCKHe acCMeKThl KOHTPOJISI U
W3MCHECHUS HACJICICTBEHHON WH(OPMAITUHU B TTIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toprpetsl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBriif 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
Menaens», «AHaAIM3UpPYIOUIEEe CKpelIMBaHUE», «HemosHoe AOMUHUPOBAHUEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3oduibdy, «['eHeThka momay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIENCTBUE TEHOBY.

OOopynoBanue: MoOAeNb s JEMOHCTpalUu 3aKOHOB €IMHOOOpa3us
rUOpUJOB TEPBOrO TOKOJEHUS M pacUICIUVIEHUs MNPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS



JEMOHCTPAlUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTMOPUIHOIO
CKpELIMBAHUS y APO30(PUIBY.

IIpakTuyeckass  padora  «J/I3yueHue  pe3yibTaTOB  AUTHOPUIHOTO
CKPEIINBAHUSA y TPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIWYECTBEHHBIE MPU3HAKU. BHab
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHas U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKAIMOHHOU
M3MEHYHMBOCTH.

['eHOTHNIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpoOIeCC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HOOOpa3us B Mpejesiax OJHOT0 BUA.

MyTtanmonHass HW3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTuYeckue myTtanuv. CoMaTUYECKUE W TMOJOBbIe MyTauuu. [IpuunuHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHel W WX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOTO TMpOIlecca. 3aKOH TOMOJIOTUYECKHX PSI0B B
HacienctBeHHoi m3MenuunBoctu (H.W. BaBuios). BuesnepHash M3MeHYHBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb  ONUSEHEeMUYeCKUx ¢Qakmopos 8
HAc1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. Basuios.

Tabmumet u  cxeMbl: «Bugsl  usmeHumBoCcTHY», «MoaudukaroHHast
M3MEHUYHUBOCTbHY, «KoMOuHaTuBHas U3MEHUYHUBOCTDHY, «Meriosy,
«OmnonoTBopeHuey, «I eneTnueckue 3a00JeBaHus YeI0BeKay, « BUIbl MyTaluii».

OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTEHHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMKU BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psijga U
BAPUALIMOHHON KPUBO».



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YejiOBeKa

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HUCCIEIOBAHUS T€HOMA
yenoBeKa. Meronbpl  M3yYeHMsT T€HETHMKH  YEJOBEKa: TIE€HEAJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MTOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnencTBeHHble 3a00JieBaHUA YellOBEKa. [ €HHbIE U XpPOMOCOMHBIE
O0oJe3HM dYeNoBeKa. boJIe3HW C HACIEACTBEHHOW MPEApacioyioKEHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAICHUH U JICYEHUU N'€HETUYECKHUX
3a0oneBaHui 4YenmoBeka. MeauKko-TeHeTHUecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
00JIacTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
bu3HUecKOMy U XMMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolie cpeapl. ['eHeTnyeckas
MPEIPACTIONIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JleMoHCcTpaLumn

Tabnuiel u cxembl: «Kapuotun uyenoBekay, «MeToJbl U3yUEHUS] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIC€HHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3sMoB

JloMecTukanus u cenekuus. 3apoKIACHUE CEICKINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBunoBa o lleHTpax NOpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. CopT,
opo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunoga, ero 3HaueHue Jj1si CEJICKIIMOHHON paOOThI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
MpOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannannoHHBIN U XUMUYECKU MYTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHHUS W METOOB
pexkomOuHanTHBIX JIHK 115 mosryueHnst iCX0IHOTO MaTepuaia Jijisl CeJISKIUH.

[Tony4yenue MOJIUTIIIOUIOB. BuyTtpuBugosas TUOpUAN3ALINSL.
bnu3kopoACTBEHHOE  CKpeliuBaHWe, WiM  UHOpuauHr.  HepojacTBeHHOE
CKpellMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero npuyuHbl. Mcnonbs3oBanue
rerepo3uca B cenekiuu. Otnanéunas ruldpuausanus. [Ipeogonenue Oecruiomus



MEXBUIOBBIX THOPUIOB. JJOCTHIKEHUS CEICKIIMU PACTCHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U N3yYEHHE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U UX
JUKUX POJIMYEH NI CO3J]aHUs HOBBIX COPTOB U THOPUAOB CEIbCKOXO35IUCTBEHHBIX
KYJIbTyp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U  NPOMbBICIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowmux U co30aHusi HO8blX NOpoO, JNUHULU U KPOCCO8, 8 MOM HYUcCie C
NpUMEHEHUeM COBPEMEHHBIX MemO008 HAYYHbIX UCCIe008aHUL, Nepeoosblx uoeli u
NepCneKmuGHbIX MexHoaA02Ul.

JlemoHcTpanuu

[Toptpeter: H. M. BaBumos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykssinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOOB CEIICKIINU PACTCHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTeHHI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHKEHMS CEJICKIIMH pPAaCTeHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJI0rus ¥ CHHTEeTHYECKAsI OMOJIOT U

OOBEKThI, HMCHOJIb3yEeMble B OHMOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIEOOMEeUeHUe, TMOJYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTUYECKUX
TexHosorui. [Ipon3BoacTBO Oelika, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
COJIEpKAIlIUX HE BCTPEUAIOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MYTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
*®uBOTHBIX. KpmoGanku. Comatmdeckas THOpUAM3AUS W  COMATHYCCKUN
smbOpuorere3. Mcmonpb30BaHWE TarIOWJOB B CEJIEKIUMU pacTeHuid. [lonyyenue
MOHOKIOHAbHBIX anmumein. Hcnonvsosanue MOHOKIOHALIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KJIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAaHTALMKU SAEP KIETOK.



Texnonocuu 0300po6nenus, Ky1bmueupo8anus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass MU TeHHas HWHKeHepus. VCKyCCTBEHHBI CHHTE3 I'€HAa W
koHCcTpyHnpoBanue pekomouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHns ¥ epCIEKTUBBI XPOMOCOMHOM ¥ TEHHOU MHKEHEPUHN. DKOJIOTHUECKNE
U 3TUYECKHUE MPOOJIEeMbl TEeHHON MH)KEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JMArHoCTUKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaldu3 MpoTeoMa
YEeJI0BEKAa ISl OLEHKM COCTOSIHUSA €ro 3740poBbs. Mcmonap30BaHME CTBOJIOBBIX
kiaeTok. Taprernas Tepanus paka. 3D-Ouommxenepuss i pa3paboOTKu
(yHIaMEHTAJIbHBIX OCHOB MEJMLMHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COUYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHIA U cKapQoIaUHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEIULINHBI.

CozlaHrue BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautenerd OPBU, ycrtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkuonuposanus PHK-cogepxaiiux BHpycOB, BBI3BIBAIOLIMX 0COOO OMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpaLumn

Tabmuupl u cxemsl: «/crnoab30BaHEe MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxeHepus», «[ eHHass HH)KEHepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTHuyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).

11 KVIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEIACTABJICHHH B
OouoJioruu

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl dBoonKMU BUIOB 110 Y. J[apBuHY (BhICOKasi MTHTEHCUBHOCTh
Pa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Teopun dBomonuu (CTI). HelitpanbHas
teopust dBomtonuu. CoBpeMeHHass JBONIOIMOHHAS  OWoJorHs. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapBun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xongein, /. K.
benses.

Tabmuup! u cxemsl: «CucreMa xxuBoii mpupo sl (o K. JInnuer)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMuUpOBaHUs NPUCITIOCOOICHUHN Y
pactenuii u xuBOTHBIX (TI0 JIlamapky)», «KapTta-cxema Mapuipyra nyremectsus Y.
HapBuna», «Haxoaku Y. [lapBunHay, «®opmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«IToponpl romy0Gei», «MHoroobpasue KyJIbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMs HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JABWXKYIIUMX CHJ 3BOJIOLHMW», «OCHOBHBIE IOJOKECHHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MuUKpPOIBOJIIONHS U €€ Pe3yJIbTaThI

[Tonynsuusa Kak 3jieMEeHTapHas eIuMHuLA 3BOToUUU. COBpEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpasuss M CTPYKTypbl mnonyisauuid. M3menenue
reHooHAa NOMyJSIIMM KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABWXKYIIHME CHJIbI) 3BOIIOUMH. MyTalMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. /Jlpelidp reHOB — cilydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YaCcTOT aJljlesield B MonyiauusaX. DHPexT ocHOBATEIIS.
Idexm bGymwinounoeo eopnviwka. CHudCeHUe 2eHemuyecko2o pasHooobpasus:
npuuunsl u creocmsust. llposenenue s¢pgpexma opeiigha eenos 6 60OabUWIUX U MATBLX

NONYIAYUSIX. Murpanuu. N3onsauus MIOITYJISALIUI: reorpagpuyeckas
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoIyKTUBHAS).
EctecTBenHbIii oTOOp — HampaBisomuii Qgaktop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMJIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOMIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUU.
BozankHOBeHNE MpUCTIOCOOIEHUH Y OpraHn3MOB. ApoMop(dO3bl U MAHOATATITAIIUH.
[Tpumepsl TprcOcoOIeHNH y OpraHu3MOB: MOP(hOIOTHYecKue, PU3N0IOTHIECKHE,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCTIOCOOIEHHOCTH
OpPTaHHU3MOB.

Bun, ero kpurepum u CcTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsammst — kimoueBod daktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monmunouaU3aus,
rubpuan3anus). JmuTeasHOCTb SBOTIOIMOHHBIX MPOIECCOB.

Mexaau3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pouib 3BOMIOLIMOHHON OMOTIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXPAHEHUS
OouopasHooOpaszusa. MUKPOIBOJIIOLMS U KOAIBOJIOLHKSA MMAapasUTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI €
HEH.

JleMoHCTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmumel 1 cxeMbl: «MyTalMoHHas W3MEHUYMBOCTHY, «[lomynsuuonHas
CTPYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBrxyume
CWJIBl HBOJIFOLIUNY, «DKOJIOIMYECKass M30JSUUs MONYJIALHMA CeBaHCKOM (openny,
«I"eorpaduyeckast H30JISIIIS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI JAyPCKOID»,
«IIonmyJsITMOHHBIE BOJIHBI YHCIECHHOCTH XUIIHHMKOB U JKEepTB», «Cxema IeHCTBHS
€CTECTBEHHOT0 0TO0pay, «@opMbl O0pbOBI 3a CyIIIECTBOBaHUE», «HTyCTpHanbHbIN
MenaHu3M», <«OKuBble — Huckomaembie»,  «IIOKpOBUTENBCTBEHHAs  OKpacka
AKUBOTHBIX», «[Ipeaynpexnaronias oOKpacka >XUBOTHBIX», «DU3HOJIOTHYECKUE
anantaiuny, «lIpucrnoco0seHHOCT OpraHu3MoB U €€ OTHOCUTEIBbHOCTDHY,
«Kpurepun Buna», «Bunpl-nBoitnukn», « CTpykTypa Buaa B npupoae», «CrnocoOsl
BUI000pa3oBanusy, «I'eorpapuueckoe Bu1000pa3oBaHue TPEX BUIOB JIAH I,
«9JKoNoru4eckoe BUI000pa3oBaHWE BUAOB CUHULY, «lloaumuionasl pacTeHHi»,
«KanycTHO-peieuHblil ruopumy.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHI] U
3Bepell ¢ MpuMepaMy pa3IMYHBIX MPUCIIOCOOJIEHUH, Uydesa TUL U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHUidl OJM3KUX BHUJAOB, OOpa30BaBIIUXCS PA3TUYHBIMU
crocobamu.

JlaGopaTopHasi padoTa «BrIsIBICcHHE H3MEHUUBOCTH Y 0COOCH OJTHOTO BHIA».

JlabopaTtopHnas padora «IIpucrnocobneHus opraHu3MOB U UX OTHOCUTEIbHAS
11e71eC000Pa3ZHOCThY.

JlabopaTopnasi padora «CpaBHeHHE BHUJOB 10 MOp(}OIOTHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus U eé pe3yabTaThbl

Metonbl  HM3ydeHHs  MakpolBoOJOLMM. IlaneoHTOnOrMyeckne  MeTOo.bl
uzydeHus: odBononuu. Ilepexonubie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue Metoapl u3ydeHus s3Boitouuu. CpaBHeHUE (QIIOpBHI U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpadudeckune obmactu 3emun. Bunbl-
DHAEMUKHU U PEJIAKTBHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YUESHUS
IBOMIOIMU. ['€HeTHYeCKMEe MEeXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M MOSBICHUS
IBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHBI.
PyaumenTtapHele  opraHbl M araBu3Mbl.  MOJIEKyJISpHO-T€HETUYECKUE,



OMOXMMHUYECKUE U MATEMAaTUYECKIE METO/IbI U3yUEHUs IBOJIOLUHU. | OMOJIOrHUHbIe
redbl. COBpeMEHHbIE METO/IbI ITOCTPOCHUS (PUIIOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U HBOJIFOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvl yHKYuil.
HeoOpaTtumocTs 3BOmOLMH. AfanTuBHas paauauvs. HepaBHOMEPHOCTb TEMIIOB
HBOJIIOLIAM.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. ['ekkens.

Tabmuupbl U cxembl: «DUIOreHETUYECKUI PsIT JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnodurer»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukTbl»y, «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHS TTO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJIOTMUHbIE M aHAJOTWYHBbIE OpraHe, «PyaumeHThD,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O0IIKe 3aKOHOMEPHOCTH 3BOJIFOLIMI.

O6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBUTHE sKU3HM Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancrepmusi. JloHayuHble TIpeICTaBICHUS O 3apPOKICHUU KU3HU (KPEallnOHU3M).
['unore3a NOCTOSHHOTO CaMO3apPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamMu O.
Penu, JI. Cnannanuanu, JI. Ilactepa. [IpoucxoxieHne sxu3Hu U aCTPOOUOJIOTUSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLUH. [ImanerapHas
(reosoruueckasi) dBOJIONHUSA. XHMHUYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pa3oBanue noaumepoB U3 MonoMepoB. Koanepearnas runore3a A. M. OnapuHna,
runoresa mnepBuyHoro OynboHa JIx. XonjelHa, reHeTtuyeckas rumore3a [
Ménnepa. Pubozumer (T. Yek) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIECTKH.

UcTtopus 3emiin 1 MeTobl €€ n3ydeHus. Mickornaemble OpraHuuecKkre OCTaTKu.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAas U AOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas mKana: 0Hbl, Pbl, IEPUOBI, JIIOXH.

HavanpHble 5Tanbl OpraHMYecKod 53BOJIIONMU. [losIBIIeHWE W 3BOJIOLUA
MEPBBIX KJIETOK. DBOMIOIUS MeTadonmn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKH KaK aHaJor MepBbIX HAa 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.



[IpoucxoxneHue 3ykapuoT (CUMONOreHe3). DBOIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tallbl 3BOJIOLUUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacteHnii. Bwixox pacreHmii Ha cymry. llosBiieHMe CIIOPOBBIX pacTeHHM U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue IBETKOBBIX
pacTEeHUM.

OCHOBHBIC ATallbl ABOJIONMH >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(O3bl
XKUBOTHBIX. BeHnckas ¢ayHa. KeMOpuiickuil B3pbIB — IMOSBIEHUE COBPEMEHHBIX
tumnoB. IlepBbie XxopaoBbie )KUBOTHBIE. JKU3Hb B BOJIE€. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimid. [IpoucxoxaeHHe MICKONMUTAIOIMMNX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue OeClO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

Pasgutre xu3HM Ha 3emie IO 3paM W IEpUoAaM: apxeu, IMPOTEPO30W,
Majae030ii, Me3030M, KaitHOo30i. O0IIast XapaKTepUCTUKA KIIMMATa U TE€OJTOTUYECKUX
nportieccoB. [losiBneHre U paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHHeE:
€ro yCJIOBUS U BIIUSIHUE Ha Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — 3KOJOTHUYECKHE KPU3UCHI Iponuioro. IlpuunHsl n
CJIEICTBUSL MAacCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenus: 6nopasHooOpa3us Ha 3emIie.

CoBpemeHHas cucTteMa opraHudeckoro mupa. [IpuHIunel kiraccupukanuu
oprann3mMoB. OCHOBHBIE CHCTEMATUYECKUE TPyl OPTaHU3MOB.

JleMoHCcTpaLumn

[Toptpetsl: ®@. Peau, JI. Cnannanuanw, JI. ITactep, . . Meunukos, A. U.
Omnapun, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHUIO CaMO3apOoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mwumuiepa, I'. FOpuy,
«JTanbl  HEOPTraHMYECKOW  ABOJIOUUM»,  «[ €OXpOHONOTMYECKass  IIKAJIa,
«HauvanbHble 3Tanbl OpraHUYEecKod 3BoMOLUN», «CxeMa o0pa3oBaHUSI PYyKAPUOT
nyTéM cumbuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3sl  pacTeHuit», «PunmopuTh», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHOroknerounsle Boaopocin», «Mxuy», «llamoporHukny», «l'onocemeHHbie
pacteHus», «Oprasbl IBETKOBBIX PACTEHUI», «CXemMa pa3BUTHUS ) KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocteitmmey, «Kumeanomnonoctasie», «llmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOMHBIE», «lIpecMbIKaroIeCs»,
«IItnupy, «Miekonurarommey, «Pa3BuTue )Xu3HU B apXeucKkou spe», «Pa3putne
JKU3HU B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HUM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay.



O6opynoBanue: repObapuu pPACTEHH pa3IUYHBIX OTAENOB, KOJUICKIIMH
HAaCEKOMBIX, BIJIaYKHbIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia IITUIL U 3BEPEl, KOJIEKITUN
OKaMEHEJIOCTEeH, TMOJIE3HBIX MCKOMAEMbIX, MYJSKU OPraHUYECKUX OCTATKOB
OpPraHu3MOB.

Bupryanbnas naGoparopHas padora «MogenupoBaHue onbiToB Muiuiepa—
FOpu no u3ydennio abMOreHHOT0 CHHTE3a OPraHNYEeCKUX COCTMHEHUI B IEPBUYHOMN
atMocdepe».

JlaGoparopHass padora «/3ydeHue M ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «M3ydeHune 0COOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTAEIIOBY.

IIpakTuueckass padora «/3yueHne ocOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eja0BeKa — AaHTPOIIOT eHe3

Pa3zgensl 1 3agaun aHTPONOJIOTUH. METOIbl aHTPONOJIOTHH.

CraHOBIICHME TPEJICTABICHUN O MPOUCXOXKIACHUM YeJIOBEKa. PenurnosHeie
BO33peHUsA. COBpEMEHHBIEC HAYUHbIE TCOPHH.

CX0ACTBO 4EN0BEKA C )KUBOTHBIMU. CUCTEMATHYECKOE ITOJI0KEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JIOr0-OMOXUMHYECKHE,
noBesieHueckue. OTIn4us 4eJIoBeKa OT KMBOTHBIX. [IpIMOX0XKaeHNE U KOMILUIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JBrxymue cuiibl ((pakToOpbl) aHTPOTIOTeHe3a: OUOJIOTHYECKUE, COIHAIIbHBIE.
CooTHolIeHUE OMOJOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PanHue 4venoBeKOOOpa3HbIEe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTHUIBI — O0IIUE MPEIKU YeTIOBEKOOOPA3HBIX 00€3bsiH U
Troei. ABCTPAIIONIUTEKU — JIBYHOTHE IMPEIKU JIIOACH. UET0BEK yMENblil, ITEpBbIE
M3TOTOBJIEHUS OPYAUU TpyAa. YemoBeK NpAMOXOISIINN U IIEPBBIN BBIXOJ JIIOAECH 3a
npenensl Adpuku. Yenosek reitenboeprekuii — o0l npeok HeaH 1epTaIbCKOTO
YEJIOBEKAa M YEJOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUN KaK BHJ JIKOJEH
XOJIONHOrO KJMMmaTta. YeloBeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKHUI
YEeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu. [lameorenervka u
NajeoreHOMHKA.

DBOJIIOIMS COBPEMEHHOTO uesioBeka. EcTecTBEHHBIN OTOOP B MOIMYJISIIMIX
yesjoBeka. MyTalmoHHbIN miporiecc U noaumopdusm. [lomynsiroHHbie BOJHBL,
npeiid reHoB, murpanus U «d(PpQPeKT oCcHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.



Yenoseueckue packl. IloHsatue o pace. bombmme pacel: eBponeouHas
(eBpasmiickasi),  aBcTpajo-HerpoujHas  (dKBaTOpHasbHas),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). BpemMs u myTu pacceieHHs] 4YesioBeKa IO IUIaHETe.
EnuncTBO  4yenmoBeueckux — pac.  Haydnas  HECOCTOATENBHOCTH — pacu3Ma.
[Ipucrnoco0eHHOCTh YeIOBE€Ka K Pa3HbIM YCIOBUSIM OKPYXKAlOLIEH CpeJbl.
Bnusiaue reorpadudeckoil cpessl u aperida reHoB Ha MOPQOIOTHIO U (DH3UOJIOTHIO
YeJI0BEKa.

MexaucuuiuinHapable  MeTtoAsl B (u3uuecko  (OMOJOrHYECcKOM)
AHTPOIOJIOTHHU.  ODBOJIOLMOHHAS ~ QHTPONOJIOTHST W MalCOaHTPOIOJIOT U
YEJIOBEUECKHUX MOMYJIAIUNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIONUHA OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeTolIbl aHTPONOJOTUNY, «[ 0JJIOBHOM MO3T YETOBEKAY,
«YenoBekooOpa3ubie 00e3bsHB), «CKeNneT dYelnoBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIPEBO  4YEJOBEKa», «ABcCTpajonuTek», «YenoBek  ymensii», «YeaoBek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLMN YEITOBEKa», «Pachl 4EITOBEKAY.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeW, MpeaMETOB MaTepHhalbHON
KyJIbTYpbl ~TPEAKOB 4YeJlOoBeKa, penpoaykiuu (dororpadbum) kapTuH
MUA(OJOTMYECKUMH M OHOJIEHCKUMH CIOKETAaMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET Ye0OBEKa, MOJIEIb
yepera 4eJa0BeKa U yepera IUMIIaH3€, MOJIENIb KUCTH YEI0BEKa U KUCTH ITMMIIaH3E,
MOJIETIA TOPCA MPEIKOB YEJIOBEKA.

JlabopaTtopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHHUs CKeleTa
YEJI0BEKa, CB3AaHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckas padora «3ydueHue 3KOJIOrMYECKUX alanTallluil YeIIOBEKAY.

Tema 6. Dxosorus — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAAOPraHM3MEHHBbIX CHCTEM € OKPY KaloLe cpeaoi

3apoxkaeHue u pa3Buthe dkojoruu B Tpynax A. 'ym6onsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
9K0JIOrUU. CBSI3b 3KOJIOTUU C APYTUMHU HAYKAMH.

Meroasl skosoruu. IloneBbie HaOMOEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
OpUpPOAHBIE U JlabopaTopHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKPY’KaroIIeH Cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00aIHHBIM.

3HAaYECHHE OKOJOTMYECKHX 3HAHWW ISl  YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€M YEIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
DKOJIOTMYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.



JlemoHcTpanuu

[Toptpersl: A. I'ym6oasar, K. @. Pynse, H. A. CeseproB, D. I'ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3mensl skomorum», «MeToapl 3konorumy, «Cxema
MOHHUTOPHUHIA OKPYKatOUIEH Cpesibl».

JlaGopaTopHas padora «3yuyeHnne METOJ0B AKOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

OKonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccuukanms
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak 3Kosnoruueckuil axrtop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M JKMBOTHBIX [0 OTHOLICHUIO K cBeTy. CHUrHaimbHas pojb CBETA.
DoTOonepuoOanU3M.

Temneparypa kak skonoruueckui dakrtop. JleiicTBue TemmepaTypbl Ha
opraHusMbl. [loMKnIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosorudeckuit ¢akrop. Ilpucnocobnenust pacteHuit K
nojJiep>KaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust )KUBOTHBIX K N3BMEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsT OPraHW3MOB: BOJIHAs, HA3€MHO-BO3yIIHAs, MOYBCHHAS,
rIyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucnocoOieHuss opraHu3MoB K KU3HH
B pa3HbIX cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roaudHble pUTMBIL. [IprcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

Kuznennsie popmbl oprannu3moB. [lonsarue o xuzHeHHOH popme. )Ku3HEHHBIE
dbopMBI pacTeHUM: JepeBbsl, KYCTAPHHUKU, KYyCTapHUYKHA, MHOTOJICTHUE TpPAaBhl,
oJIHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THIAPOOUOHTHI, TEOOUOHTHI,
a’poOrOoHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJEOHUYECTBO). Hetpoduueckue
B3auUMoNeicTBUs  (Tommueckue, (Qopudeckue, ¢abpuueckne). 3HaAUCHUE



OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpeie
oboutanus. [IpyHIIUIT KOHKYPEHTHOTO UCKIIOYESHHUS.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «Okonorudyeckue Qaxropb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIIbI )KUBOTHBIX MO OTHOILICHHUIO K CBETY», « TerioKpoBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOBY», «bBHOJOTHYECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHui», <« Ku3HeHHbIE POPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJUCTBEHHOTO JIecay, «JKOCHUCTEMA XBOMHOrO yecay, «llemu nurtanus»,
«XUITHUYECTBOY, «ITapazutrzm», «KoHKypeHIus», «CumMOmno3»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUHW W IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO Pa3jUYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOC/IMBBIC KOMHATHBIE PACTCHHUSI, TepOapru U KOJUICKIINHN TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pACTEHUM, Uyuena MTHUIl U 3Bepell, repdbapuu
pacTeHul, OTHOCSAIIMXCA K rurpoduraMm, kcepopuram, Me3opuTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYIIN, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapur M KOJJIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIalaoNuX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TepOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIBI€HHUE TNPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnass pabora «BpisiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD).

JlabGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MEeCT OOUTAHUS.

Tema 8. Dkoy10rusi BUA0B U MOMYJIANH

DKOJIOTUYECKHE  XAPAKTEPUCTUKHU OMYJISLINH. [Homynsiust KaK
Oouosnoruyeckas cucreMa. Posib HEOAHOPOJAHOCTHU Cpelibl, PU3NUECKUX OAPbEPOB U
0COOCHHOCTEM OuoIoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOUN CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTelNW IMONMYJSIUUMU: YHUCICHHOCTb, IUIOTHOCTB,
BO3pAacTHasi W TMOJOBas CTPYKTypa, pOKIAAEMOCTb, MPUPOCT, TEMII pOCTa,
CMEPTHOCTh, MUTPAIUSI.

Dkosoruyeckass CTpykrypa nomnyiasund. OUueHKa YUCIEHHOCTU MOITYJISLIHH.
JuHamuka momyisiuuu U e€ perynsius. buoTuueckuil MOTEHUHAN MOMYJISIUU.
MopenupoBanue qUHAMHUKU nomyssiuuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbDKHMBaHUS. Perymnsiiivs YHCICHHOCTH TOMYJSIUNA: PoJib (DaKTOpOB,



3aBUCAILNX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUYECKUE CTPATETUy BUIOB (I- 1
K-ctparerun).

[Tonsitue 00 sKkonormveckoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozens dkosormdyeckon HumM Jx .M. XatumHcona. Pa3zmepsl skosormueckon
Hu. [loTeHumnanbHas U peanu3oBaHHAS HUILIU.

Bun kak cucrema nomynsinud. Apeanbl BUAOB. BUIbl M WX KW3HCHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalMil >KUBOTHBIX. buosiornueckue
WHBa3UU YYKEPOJIHBIX BUJOB.

JlemoHcTpanuu

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XAPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  monyasanun», «Bo3pacTHble  IUpaMHUAbI
nonyasanun», «CKOpPOCTh  3acelieHusT TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMamMm», «Mogeinb 3kosiorndeckoit Hummu [x. M. XatuuHconay.

O6opynoBanue: repbapuu pacTeHHM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTopHasi padota «IIpucnocoOneHust ceMsiH paCTEHUN K PaCCEICHUIOY.

Tema 9. IKos10rus1 CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmecTBa opranu3sMoB. buoneno3 u ero crpykrypa. CBsi3M MexAy
OpraHu3MamMu B OHUOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOAYLEHThl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u ceru. AOHOTHYECKHE OJIOKHU
skocucTeM. [10ouBbI U Wbl B 3KOcucTEMax. KpyroBopor BEIIECTB U ITOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHBIE IOKA3aTENH IKOCUCTEMBL. buoMacca 1 mpoayKuus. DKOJIOTHYECKUE
MAPaMU/JIbI YUCEN, OMOMACChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI CO00IIeCTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUSA Ha
cykueccuu. Kimmmakcnoe cooOuiectBo. buopaznooOpasue 1 moiHoTa KpyroBopoTa
BELLECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIe 3KOCUCTEMBL. JKOCUCMEMbl 03€P U peK. DKocucmemvbl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbvitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznuuuns
MEXy aHTPOIIOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas
bnopa m dayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormueckoe wu
XO3STUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHW3MOB B
skocuctemax. Ponv kackadnoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKYUuoHUposanuu skocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY
CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISIUIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmbl 6030eticmaus 3a2pa3HenUti pazHblX MUnos Ha cyoop2aHu3MeHHOM,
OD2aHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. Meroaoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOocUCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjeca», «DyHKIIMOHAIbHbBIE
TPYIITEI OPTaHU3MOB B dKOCcHCTEMe», « KpyroBopoT BemecTB B 3kocucTemey, «Llernn
nuTanus (macTOWIIHAs, MAETPUTHAs)», «DKOJIOTMYECKass NUpaMuia YHCED»,
«IKonoruyeckas nupamusia OMOMacChl», «IKOJOTHUECKas MUpaMuia SHEPTUn»,
«O0pazoBanue 6osoTay, «IlepBuunas cykueccus», «BoccTaHoBiieHue jeca mocie
noxkapa», «9KocucTteMa 03epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTemy.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Yydelia MTHI] U
3Bepeil, repbapuu KyJbTypHBIX M IUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCHCTEMBD.

JlabopaTtopnass paGora «l3ydeHuwe pa3HOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCKYypcHsl «DKCKYypCHsl B TUIIMYHBIM OMOreorieHo3 (B ayOpaBy, Oepe3HsK,
CIBHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IDKCKYypCHUs B arpo3KOCHUCTEeMYy (Ha MOJ€ WIM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obOmemnanerapHas oOojouka 3eMilM, TJ€ CYUIECTBYET WIH
CyllleCTBOBaja kU3Hb. PazBuTue npejacrarieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6nocdepst u e€ cocras. XKupoe
BEIIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Onocdepbl. OcobeHHOoCTH Guochepsl Kak
ri100abHOM 3KocHCcTeMbl. JluHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELECTB U OMOr€0OXUMHUYECKHUE LUKIBI (Yriaeposa, a30Ta). PUTMUYHOCTS SIBJIEHUH B
ouocdepe.



3oHanbHOCTH OMocdepsl. [lonsiTue 0 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Jieca, CMEIIAaHHbIE M IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKHE JIECa, BLICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANIA U
onochepHbIx QyHKITHI.

JdeMoHCTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuuer u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT a3zora B mpupoje»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIE OMOMBI cymny, «KinuMarnueckue
nosica 3emany», «Tynapay, «Talray, «Cmemanasiii jgecy, «IIIMpOKOIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuil gec.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpykam0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYMHBL. Bo3geicTBHE YellOBEKa Ha
ouocdepy. 3arpsi3HeHre BO3YITHON cpeabl. OXpaHa Bo3ayxa. 3arps3HeHre BOJHON
cpeapl. OxpaHa BOIHBIX pecypcoB. Paspymienue mouBbsl. OxpaHa MOYBEHHBIX
pecypcoB. MI3MeHeHune kimmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIBI OXPAHBI HTPUPOJIBIL.
Kpacupie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
boranudeckue casibl U 300J10TUYECKUE TTAPKH.

OCHOBHbIE NPHUHIUIIBI YCTOMYMBOTIO PA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanonanbHO€  MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emun. OOmKE 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIC MOCIIEICTBUSI.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaioueil u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanouvie ungopmayuonuvle cucmemsi, odbecneuusarouwjue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHoOBbI
9Kopeadbunumayuyu dKocucmem U Ccnocooos 06o0pvbObLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHublx 3KOCUCMEM.

JlemoHcTpanuu

TabnuIrel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsizHeHue nouBkly, «IlapuukoBeiit 3¢ dexT», «Ocobo oxpaHseMble TPUPOTHBIE
TeppuTOopun», «Moaenn yrnpapiseMoro Mupay.



O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCsL TMPOrpaMM CpedHero oOluiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JITMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIEAYIONINE COCTABIISIOIINE: OCO3HAHHWE OOYYaIOIIMMUC POCCUNCKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYIbTYPHI,
cnocobHocmu cmasums NEINH U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUSI POTPAMMBI 110 OMOJIOTHU TIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
cCaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTU, MATPUOTH3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPAAUIIASM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA U OMbITA JACATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH MIPH CO3/1aHUN YUEOHBIX
MPOEKTOB, pEIICHUH Yy4yeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENSITh COOCTBEHHYIO TMO3UIMI0 1O OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOMW KHU3HU U OOBSICHATD €€;

YMEHHE YUYHUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM NOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIEAOBATENbCKUX 337ad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOM TPAkKTAHCKON UIEHTUIHOCTH, TATPUOTU3MA,
YBAXKEHHUsSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepel PonnHon, ropaoctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK U KYJbTYpYy, IPOILUIOE U HACTOSALIEE
MHOTI'OHAIlMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJTHOMY HACJIEAHIO U MMaMSATHUKAM MPUPOLBI,
NOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWMOJOTMH, MOHUMAHUS 3HAYECHHs OHMOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KEHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLICHUBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEILICHHS,
OPUEHTUPYACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMIPUHATHS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3¢TETHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

ITOHMMAHHUE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMBOM IPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢u3nyeckoro BocnutaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

MOHMMAHME U peanu3ainus 3J0pOBOro u 6€30nacHoro oopasa xKu3HH (310pOBOE
MUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEPEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHHS] K COOCTBEHHOMY (pU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH MPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TMOCIECACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AaKTUBHOW JESITENIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOU
HaIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBAThH, MIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSITh TaKyIO J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPeCcCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimied mnpodeccun ©  Pearru30BHIBATH
COOCTBEHHbIE KU3HECHHbIEC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCIEACTBUN IS
OKPYXKaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMBbIe TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yYMEHHMSI TpU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  palMOHAJbHBIM
IPUPOAOIIONB30BaHUEM  (COOJIFOICHME  NPAaBWJI  MOBENECHHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOoChephl);

AKTUBHOE HENPUATUE NEUCTBUM, TPUHOCAILUX BPE] OKPYKAIOIIEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE MOCIIEICTBHUS
MPEANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAILATh UX;



HQJIMYUE Pa3BUTOTO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTIbITa NEeSITENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMHU B TO3HABATENbHON, KOMMYHUKATHBHOW WM COLIMAJIbHOU
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKON JEATEILHOCTH SKOJIOTUIECKON
HaMpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE SA3BIKOBOM M UYHTATEIIbCKOW KYJIBTYphl KaK CpPEICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
NPEACTaBICHUS 00 OKpPYXalolleM MHpE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuu npoliaem
COXpaHEeHUs! MPUPOAHOTO PABHOBECHUS,

yOEKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHMU JJII COBPEMEHHOW LMBUIIM3ALMHU:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JIaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pellaTh pPECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX YKOJOTUYECKUX MPOoOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OWOJIOTMYECKUX 3HAHUM B LEJsIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydYarommxcs, GopMHpPYyEMOit
IpH M3YYCHUH OMOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMA JJs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPY)KAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HA OCHOBE HayyHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BATh OMOJOTMYECKHE 3HAHMS IS
petieHust Ipoo6sieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAHHME IIEHHOCTH HAYYHOUW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTUH B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMHU.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUsI y4eOHOro mnpeaMera «buojorus»
BKJIFOYAIOT: 3HAUYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHUS, OTPAKAIONIUE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHUsl, SBJICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle0BaHne, HaOI0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHbBIC
y4deOHbIe JeHCTBUSA (ITO3HABATENbHBIC, KOMMYHHKATUBHBIE, PETYJISTHUBHBIC),
oOecrieunBaromue GpopmupoBanre GyHKIMOHAIBHOW IPAMOTHOCTH M COIUATIBLHOM
KOMIIETEHLIIMA  OOYy4YaloIIMUXCA; CHOCOOHOCTh OOyYarolmuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE TEUCTBUS B TTO3HABATEILHON U COLMANILHOM MPaKTHKE.

B pesynbTaTte u3ydeHus OMOJIOTHHM Ha YPOBHE CPEHETO 0011ero 0opa3oBaHus
y oOyuatomierocas OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEpCAIbHbBIC
y4eOHbIC JEHCTBHS, KOMMYHUKATHUBHbIC YHHUBEpCaJbHbIE YueOHBbIE JICUCTBUA,
pEryJIATUBHBIE YHUBEpCAIbHbIC yUeOHbIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIeTro
00pa30BaHus JOJKHBI OTPaXKATh:

Ogianenue YHHBEpPCATbHBIMH yueOHbIMH MO3HABATEIbLHBIMU
NefCTBUAMU:

1) 6a30BbI€ JJOTHYECKHE TeiCTBUS:

CaMOCTOSATETLHO  (OpMyJIHMpOBaTH M aAKTyaJM3UpOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBLACISATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3U C JPYTUMHU MOHSTHUSIMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SIBICHHIM
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYyKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€ W OTHONIEHWH B M3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIHYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabarbiBaTh IUIaH pEIICHHUS MPOOJeMbl C YYETOM aHajau3a HMEIOIIUXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUUECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJOB MO3HAHUS;

UCTIONB30BaTh PA3IMYHBIE BUABI JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUS, €r0 WHTEpIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTyalUsIX, B TOM YHUCJI€ IPU CO3TaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMuUpOBaTh HAyYHBIM TUI MBILIUICHUS, BIAJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaavy,
BBIJIBUTaTh TUIIOTE3Y €€ PeleHuUs, HAXOJUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a7]aBaTh MMapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA MOUCK TNEPEeHOca CPEJACTB U CIOCOOOB
JeUCcTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh IMEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTUYECKYIO0 00JacTu
KU3HEACSITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJIEH, MpEAJIaraTb OpUTHHAIIBHBIC MOAXOMBI M PEIIeHUs,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabora ¢ undgopmanmueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMAaIUK (TeKCTe y4eOHOTo
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTUYECKHX CJIOBapsX U
CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUS, KPUTUYECKU OLCHUBAThH
€€ TOCTOBEPHOCTh M HENTPOTHBOPEUNUBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope Ouosornueckoit MHGOpPMAIIUM, HEOOXOIUMOM JJIsi BHIIOJIHEHUSI YUYeOHBIX
3ajay;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckoil UHPopManuu (CXeMbl, rpaQuKy, TUArpaMMbl, TAOJIULbI, PUCYHKHU U
Apyroe);

UCIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa NpH paboTe C
Ouonornyeckoil HMHPOpMaNMEN: TPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (OpPMYJbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBa
HarJISIAHOCTH;

BIAJCTh  HABBIKAMH  PAcO3HaBaHWA W 3amUThl  WHOOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYILECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoi
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIAaCOBAHHOCTH IMO3UIIMNA JPYTUX YUYaCTHHKOB
JIMaIora Ui TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS] W B3aMMOJICHCTBUSI, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOJEH, MPOSBIISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThI IPH pelIeHUN OMOIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YIeOHOM 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUN C Y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

OPUHUMATh 1€  COBMECTHOM  JCSATENHHOCTH, OPTaHW30BBIBATH |
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JCHCTBHM,



pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHUBATh KAYECTBO CBOET0 BKJIaa U KaXJA0T0 Y4aCTHUKA KOMaH bl B OOIIUIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBATh UAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJieM H UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHWOJIOTHYECKMX 3HAHUM I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYINKAaxX MO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBbI C Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumupsTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSAX 3HAHWUM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJIETh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCTOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYaIlWH, BhIOOpa
BEPHOI'O PELICHUS;

yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIW3€ pe3yJbTaToB
NEATENIbHOCTH;



3) npuHsATHE ce0s U APYTUX:
IPUHUMATh ce0sl, TOHMMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX I[PU AaHAJIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;
IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4YeJ0BEKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOCHHUS COJIEpKAHUS Y4YE€OHOTO MpeaMera
«buonorusiy Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHoro  oOydenust  oOydvaronuxcst  Owonmorun. OHHM  BKIJIIOYAIOT:
cnenuuyecKkue Il OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
peaNbHBIX KU3HEHHBIX CUTyalusx. [IpenMerHbie pe3ynbTaThl MPEACTaBICHBI 1O
rojiaM u3y4eHwusl.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpenmera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJH OWOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaIbLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHUCTEeMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAralonye OUOJIOTMUEeCKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboiau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHYECKHE TEOPUU
(xnerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KyIbTYPHBIX PACTCHHIT), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOI'0 TOKOJEHUS, PaCIICIUICHUsI, YUCTOThl TaMET, HE3aBHUCUMOIO
HacnenoBanuss [. MeHgens, TOMOJOTMYECKHMX psJOB B HACJIEACTBEHHOU
u3menuuBoctu H. Y. BaBuiioa), npuHIunbl (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaO0JII0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYyIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuii, rpubOB, pacCTEeHUH, >)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTECHMM, JKUBOTHBIX, 4YEJOBEKa, IPOILIECCOB IKU3HEACATEILHOCTH,



MPOTEKAIONIUX B OPTaHM3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa BemIecTB (MeTa0oIM3M), TIPEBpaIlEHUs] YHEPTUU, OpPOKECHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, TaMEeTOTeHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJIbHOTO  pPa3BUTHS ~ opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUSI T€HOB, FE€TEPO3HUCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMU KJIETKU U HUX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEKITY
OpraHaMd W CHCTEMaM{ OpPraHOB y pPACTeHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKIUAMHA, MEXIY CHUCTEMaMHU OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITamamu
oOMeHa BEIIECTB, ATaaM KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPraHHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNOM, (PEHOTUIIOM U
dbakTOpamMu cpeibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKQ3aTEebCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHE pelaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATh TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Ty UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBINOJIHATh JTA0OpATOPHBIE M TpaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMyIHpYs Ielb HCCIEJOBaHUS, aHATU3UPOBATH IOJTYUYEHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIICIOBATEIILCKON paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOINECTB, U
nyOMWYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl Ha  YUYEHUYECKHUX
KOH(DEpEeHITUSX;

YMECHHE OIICHWBATh JTHUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o01acTv GMOJOTUHU U MEAUIMHBI (KJIOHHPOBAHKE, NCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaMpaBJIeHHOE U3MEHEHNE TeHOMA U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHamTbHON
JeSTENHLHOCTH B 00JacTH OWOJIOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3S1CTBA, MUIIECBOW MPOMBINIJICHHOCTH, YIIAyOIsTh MO3HABATEIIbHBIHN
MHTEpeC, HAIIPABJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIECH MpOodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMsIX CpPEIHETro
po(heCcCHOHaNBLHOTO U BHICIIETO 00pa30BaHUSI.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUA ydeOHOTrOo mpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpPMUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYYHON
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTMYECKUX
npo0JeM dYelnoBeuecTBa, a TakKe B PEHICHHH BOIMPOCOB PAIMOHAIBLHOTO
MPUPOIOTOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILIECHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHUE BIJIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHUI, 3KOCHUCTeMa, Ouocdepa), OMOIOTHYECKUE TEOPUHU
(aBosmrorinonHas Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS IBOJIIOIMN), YICHUS
(A. H. CeBepuoBa — 0 nyTsx U HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus [[x. Xapaum m B. BaiinbGepra,
3apoasimieBoro cxoactsa K. M. bapa), npasuna (munumyma [O. Jlubuxa,
HKOJIOTUYECKON MHpaMuJibl 3HEpPruM), runoresbl (runoresa «vupa PHK» V.
['unbepra);

YMEHHE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAyYHOrO  TMO3HAHWS,
UCIIOJIb3yeMBIMU B OMOJIOTHYECKUX MCCIIECIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJIEHHE, HKCIIEPUMEHT), CIOCOO0aMHu BBISIBICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHHUH B MIPUPO/JIE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIC TIPU3HAKW: BUJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOMIETO, ABIKYIIETO WM Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUTONATPUUYECKOTO U CUMITATPUIECKOTO BHUI000pa30BaHMs,
BIUSHUSA ~ JBWXKYIIMX  CHWJI  DJBOJIIOIMM  HAa  reHoQOHJ  TOMYJSIIUH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHUsl, YepeIOBaHUsI HaNpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3UM MEXKJY MPOLECCAMU SBOJIOLNH,
JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJSITh  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOuTaHus, aOMOTUYECKUX M OMOTHMYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpPraHW3MOB B  COOOIIECTBax,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0Ka3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTAHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

yMEHHUE pelIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISBIIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBICHUSIMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HUX OKCICPUMCHTAIbLHBIMU
cpenctBamu, GOPMYIHpYsS Ieb HCCICAOBAaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEOBATEILCKON padoTe Mo OMOJIOoTHuH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHYCCKHX
KOH(EepeHIHUsX;

yYMEHUE OIEHNWBATh THUMOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU KU3HU, YETOBEKa
U 4YENIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0aX MpPeIOoTBpaIICHHUS
rJ1I00adbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBIOOP Oynymied npodeccuoHaIbHOM
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIECBOU
IMPOMBIIIVICHHOCTH, YIIyONATh TO3HABATENbHBI HWHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIECH  Tpodeccmrt W MPOJODKCHHE
OMONOrHUecKOro 00pa30BaHUsl B OPTaHU3AIMIX CPEAHETO MPO(GECCHOHATBLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne i/

o b~ WO DN P

10

11

12
13
14
15
16
17

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cuCTEMBI U UX U3yUYEHUE
buosnorus knerku

XUMHYECKasi OpraHU3alus KIETKU
Crpoenne U QyHKIUU KIETKU

OOMeH BellecTB U NMpeBpalleHrue YHEPTUU B
KJIETKE

Hacnencreennas ungopmanus u
peanu3anus e€ B KJIeTKe

JKM3HEHHBIN TUKIT KJIETKU
Crpoenue u GyHKIIUA OPTaHU3MOB
Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB

I'eneTuka — HayKa O HaCJICACTBCHHOCTHU U
N3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
3aKOHOMEPHOCTU U3MEHUYUBOCTH

I'eneTuka yenoBeka

Cenexuusi OpraHu3MoB

buotexHoIOrNsA ¥ CHHTETHYCCKAS OMOJIOTHS

PesepBHOE Bpems

KoanuyecTBo 4acoB

Bcero

10

A B WO O

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl



OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

3apoxACHUE U Pa3BUTUE IBOIIOIUOHHBIX
MpeACTaBICHUI B OMOJIOTUN

MukposBonronus u €€ pe3yiabTaThl
MakposBontonus U €€ pe3ysbTaThl

[TpoucxoxaeHHe U pa3BUTHE KU3HU Ha
3emiie

[TpoucxoxaeHre yeaoBeKa — aHTPOIOTeHeE3
DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSIX

OpPraHMU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM

C OKpYKarolleu cpenou

OpranusMmsl 1 cpeia 00UTaHUS

DKOJIOTHS BUJOB U MOIYJISIUN

OKonorus COO6H.[€CTB. DKOJIOTHYECKHE
CHUCTCMBI

buocdepa — rmobansHas skocucTema
UenoBek 1 OKpy:KaroIas cpena

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

14

15

10

12

102

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

Buosorus kak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCTBa

2 JKuBbIe cUCTEMEI M UX CBOMCTBA
3 YpoBHEBast OpraHU3aIis KUBBIX CHCTEM

HcTopust OTKpBITHS U U3YUEHUS KIIETKH.
Knerounas reopus

MeTo1b1 MOJIEKYISIPHOM U KJIIETOYHOU
ounonorun. [IpakTrueckas padora
«3ydyeHune MeTo10B KJIIETOUYHOH
Ouonoruu (xpomarorpadus,
anekTpodopes, AuddepeHnnaibLHoe
nentpudyruposanue, [TLP)»

6 XUMHUYECKUN COCTaB KJIETKH

MI/IHepaJ'IBHBIC BCIICCTBA KJICTKU, UX
Ouonoruueckas poib

Opranndeckue BEIeCcTBa KIETKH —
6enxu. JlabopaTopHas pabora
«O0bHapyxeHue OEIKOB C ITOMOIIBIO
KA4eCTBEHHBIX PEAKLIAN»

CBoiicTBa, Knaccupukanys u GyHKIUU
OemKoB

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15
16

17

18

19

20

21

OpFaHI/I‘IeCKI/IC B€IICCTBA KIICTKH —
YIII€BOAbL

OpI‘aHI/I‘-IeCKI/Ie B€IICCTBA KIICTKH —
JIMITU ABI

Hyxneunossie kucnortsl. JJHK u PHK.
Jlaboparopnas pabota «lccnengoBanue
HYKJICMHOBBIX KUCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Ctpoenue u pynkuun ATD. pyrue
Hykieosunrpupocdarst (HTD)
CexsenupoBanue JJTHK. MeTo bl
T€HOMUKH, TPAHCKPUIITOMHUKH,
IIPOTEOMHKH

MeTobl CTPYKTYpHOM OHOJIOTHH

Tuns! knetok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuOTHYECKOM KIETKH.
[TpakTrueckas pabora «3yuenue
CBOICTB KJIETOYHON MeMOpaHbI»
IToBepXHOCTHBIN anmapar KJIeTKH
OpnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[Tpaktuueckas pabora «13yyenue
JBUKEHUS LIUTOIUIa3Mbl B PACTUTENIBHBIX
KIIETKaX»

[TosryaBTOHOMHBIE OPraHOUBI KIETKU:
MUTOXOH/PHH, Tu1acTH L. JlabopaTtopHas
pabota «/ccnenoBanue niaasmMoiansa u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

HememOpaHHbie opraHOU/IbI KIETKU

0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

Crtpoenue u PyHKIUU sapa 1

CpaBHHUTEIIbHAS XapAKTEPUCTHKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTpOEeHUS KIETOK Pa3InyHbIX
OpraHU3MOB»

ACCUMMIISALIMS U AUCCUMMIISALIUS — JIBE
CTOpOHBI MeTaboau3Ma. THumbsl oOMeHa
BemiecTB. Jlaboparopuas pabora
«/3ydeHune KaTaqTuTHIECKON aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMuIa3bl WK
KaTaJia3bl)»

DepMEHTaTUBHBIN XapaKTep peaklui

KJIETOYHOTO MeTabonm3ma. JlabopaTopHas

pabota «3yuenue hepMeHTATUBHOTO 1
paciuerieHust epoKcHia BoJopoa B
PACTUTETBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTUBaTOpPBI U OEIKU-UHTUOUTOPHI
ABTOTpOQHBIN THIT 0OOMEHA BEIIECTB

dortocuHTE3

XemocuHte3. JlaboparopHas pabota
«CpaBHeH#He MmporeccoB GOTOCUHTE3A 1
XEMOCHHTE3a»

AHa’poOHBIe OpraHn3Mbl. Bust
oposxenus. JlabopaTopHas paborta
«CpaBHeHMe po1ieccoB OpOXKEHUs U
JIBIXaHUSDY

AspoOHbIE OpraHU3MBbl. JTaIlbl
HHEPreTHYeCcKOro ooMeHa

0.5

0.5

0.5



32

33

34

35

36

37

38

39

40

41

42
43

44

45

46

DOHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3b1

Peaknum MaTpu4HOroO CHHTE3a

TpaHCKpHUIIIUS — MaTPUYHBIN CUHTE3
PHK

Tpancsiius u e€ dTanbl

Konnposanue amunokuciior. Pons
pubdocoM B OuocuHTE3€e Oenka
OpraHuzanys reHomMa y npoKapuoT U
AYKapHoT

MonekynspHbIe MEXaHU3MBbI SKCITPECCUHI
TE€HOB y DyKapuoOT

Bupycsl — HeksieToYHbIE (POPMBI JKUZHU
u obnuratHble mapa3uThl. [IpakTrnueckas
pabota «Co3aHue MOJENIN BUPYCa»

BI/IpyCHBIC 3a00JIeBaHUS YCJIO0BCKaA,
JKHUBOTHBIX, paCTCHI/Iﬁ

HanorexHoJIOruH B OMOJIOTUU U
MEIHUITTHE

JKu3HEeHHBIN MK KICTKH
Martpuusnsiii cunte3 JHK

Xpomocomel. JTabopatoprast pabota
«M3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparax»

Jlenenre KIEeTKU — MUTO3

Tunbl kieTok. KapruokuHe3 U IUTOKUHES.

Jlaboparopnas pabota «Habmonenue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

MUTO3a B KJIETKaX KOHUYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

Perynsuus >kM3HEHHOTO ITUKJIA KIIETOK
OpraausM Kak euHOE 11710

Txanu pacrenuii. JlabopaTopHas pabora
«M3ydenue TkaHel paCTEHUIN

TkaHM )KUBOTHBIX U Y€JIOBEKA.
Jlaboparopnas padota «3y4ueHne TkaHen
KHUBOTHBIX»

Opranbl. CUCTEMBI OPTraHOB.
JlaGopatopHnas pabora «3yuenue
OpraHOB LIBETKOBOT'O PACTECHHSD»

Ornopa Tena opraHu3mMoB
JIBH>KEeHNE OpraHn3MOB
ITuTanue opraHu3MoB

ITnTanye TO3BOHOYHBIX JKMBOTHBIX.
HI/IIIIeBapI/ITCJIBHaSI CHUCTEMaA YCIIOBCKA

I[BIXaHI/IC OpraHnu3mMoB

JII)IXEIHI/IG IIO3BOHOYHBIX )XUBOTHBIX U
YCJIIOBCKa

TpaHCIOpT BEIIECTB y OPraHU3MOB

KpOBeHOCHaSI CHCTEMA ITO3BOHOYHBIX
JKHUBOTHBIX MU YCJIOBCKA

Beinenenue y oprann3smMoB
3amuTa y OpraHu3MoB

MMMyHHas cuctema 4enoBeKa

0.5

0.5

0.5



63

64

65
66
67

68

69

70

71

72

73

74

Pa3npaxxuMocTh 1 perynsiuus y
OpraHU3MOB

I'ymopasibHast peryJisnys U SHI0KpUHHAs
CHCTEMAa KUBOTHBIX U YEJIOBEKA

@DopMBbI pa3MHOKEHHUSI OPraHU3MOB
[TonoBoe pa3zmMHOXKEHHE
Meiios

["amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas pabora
«H3yueHne cTpoeHus MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpenapaTax»

NHauBHuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

3akiajKa OpraHoB U TKaHEH U3
3apOAbIIICBLIX JIUCTKOB

Poct 1 pazBuTHE )XUBOTHBIX.
JlaGopatopHnas pabota «BpisBrieHue
MPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX JKUBOTHBIX)

Pa3MHoOkeHMe U pa3BUTHE pACTEHUI.
JlaGopatopHnas pabora «CtpoeHue
OpPraHOB Pa3MHOMXEHHS BBICIIINX
pacTeHun»

HcTopust CTAaHOBJICHUS ¥ Pa3BUTHS
TCHETHKH KaK HayKd

OCHOBHBIE ITOHITUSA U CUMBOJIBI
reHeTuku. JlaboparopHnas pabora

0.5

0.5

0.5

0.5



75

76

77

78

79

80
81
82
83

84

85

86

«JIpo3oduina kak 00BEKT TEHETHIECKUX
UCCIIE0BaHUIN

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HaKoB. MoHOrubpuHOE
ckpemuBanue. [IpakTuueckas padora
"N3y4eHue pe3ysbTaToB
MOHOTHOPHUIHOTO CKPEIIMBAaHUS Y
npo3oduisr”

[IuTonornyeckrne OCHOBBI
MOHOTUOPHUIHOTO CKPEIIUBAHUS
AHanu3upyrollee CKpeluBaHue.
Henosnnoe nomuHnpoBanue
JurubpunHoe ckpeniuBaHue.
[Tpaktuyeckas padora «M3yuenue
pPe3yNbTaTOB TUTHOPUIHOTO
CKPEIIUBAHUS Y TPO30(DHITBDY
[{uTonmornyeckue OCHOBBI JUTUOPUTHOTO
CKpEILMBAHMS

CueruieHHOE HaclleJJOBaHUE TPU3HAKOB
XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTH
I'eneTuka nona

['eHoTumn kak ueIOCTHAS cCUCTEMA
['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHuM, )KMBOTHBIX U YEJIOBEKA
N3MeHUYnBOCTH MTPU3HAKOB. BHibl

U3MCHYNBOCTH

MonudukanonHas I3MEHYHBOCTh

R

0.5

0.5



87

88

89

90

91

92

93

94

BapuanuoHHbli psl 1 BaprualiOHHAS
kpuBasi. JJaboparopHas pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAITIOHHON U3MEHUYHUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

I'eHOoTHIIMUECKAss H3MEHYHUBOCTD.
KomOunaTuBHAss H3MEHYMBOCTD

MyTanuoHHast “3MEHYHUBOCTb.
[IpakTnueckas pabora «MyTauuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTH MYTallUOHHOTO
nporecca. JNUIreHEeTHKA U STTUT€HOMUKA

['eneTrka yenoBeka. [IpakTudeckast
pabota «CocTaBieHHe U aHAITN3
POAOCIIOBHOM

MeTtoapl MEIUIIMHCKON T€HETUKHU

3HaucHUE MCI[PIIII/IHCKOﬁ T'CHCTUKHU B
NpeaoTBPAIICHHUU U JICHCHUU
FeHETUYECKNX 3a00I€BaHMI YeI0BEKa

OCHOBHBIC ITIOHITHUS CEICKIIHH,
JlaboparopHnas pabota «/3ydueHue copToB
KYJBTYPHBIX PACTEHUN U TTOPOJT
JIOMAITHUX KUBOTHBIX» DKCKYPCHS B
IToBomxckuit HUMCC um. I1.H.
KoncrantuaoBa

0.5

0.5

0.5

0.5



95

96

97

98

99

100
101

102

MeTopl CeNeKIIMOHHON pabOoTHI.
JlaGopartopnast pabota «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI
JlocTr>KeHMs CeNeKIUN PaCTEHUN U
KUBOTHBIX. [IpakTHueckas padbota
«ITpuBHBKa pacTeHUN»

CoxpaHeHue, U3y4eHHUE U UCIO0Ib30BaHUE

TE€HETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka v OTpacib
npousBojacTBa. [IpakTuyeckas pabora
«3yuenune 00bEKTOB OMOTEXHOIOTUIY
Bcerpeua ¢ npenonaBarensiMu
TexHoyiornueckoro gakyiaprera Caml'y

OCHOBHbBIC HaNpaBJICHUS] CHHTETHYECKOU
OnosIoruu

XpOMOCOMHaSI N TCHHAsA WHXKXCHCPUS
MGI[I/ILII/IHCKI/IC OMOTEXHOJIOTUU

Pesepsnelii ypok. [loBTOpeHue,
00o0011eH1e, CUCTeMaTU3aIMsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

0.5

0.5

13.5



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OpomronuoHHas teopus Y. Jlapsuna
JBroKyIMe CHIIbl 3BOJIFOIMA BUAOB 110 Y.
HapBuny

Bops0a 3a cymecTBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
®opMuUpOBaHUE CUHTETUYECKOM Teopun
IBOJIIOLIMH

DTanbl 3BOJIIOLMOHHOTO MPOIIECcca:
MUKPO3BOJIOLHUS U MaKpOIBOIIOLUSA
[onynsuus — snemMeHTapHas eAMHULIA
IBOJIIOLIUN

3aKOH T€eHeTHYECKOro paBHoBecus JIx.
Xapau, B. Baitn6epra. JlabopaTopnas
pabota «BbIsiBlIeHHE U3MEHUYUBOCTH Y
0co0eil 0ITHOr'0 BHUIA)»

DnemeHTapHbIe (HaKTOPBI IBOIIOLIUU

D¢ dexr ocnoBaremns. dpdexr
OYTBUTOUYHOTO TOPJIBIIIKA

Murpauyu. M30a0uu Oy JIsIuin:
reorpaduueckas, OMoJoruIecKas
EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN
dakTop »BOTOLUN

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

0.5

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl



12

13

14

15

16

17

18

19

20

21

[TomoBoit oTOOp

[IpucnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTtopnas pabora «3yuenue
apoMoph030B U UANOATANITAUNA Y
pacTEeHUH U )KUBOTHBIX)

[Ipumeps! mpucmocobeHunit y
OpraHu3MoB: Mop(dosiornueckue,
¢buznonornyeckrue, OMOXUMHUYECKUE,
noBeaeH4Yeckue. Jlaboparopuas pabora
«IIpucnocobiienus OpraHu3MOB U UX
OTHOCHUTEIbHAs 1[eIeCO00Pa3HOCTh)»
Bun, ero xpurepuu u cTpyKTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE
BHJIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPUIO»

CrpykTypa BUaa

BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIIOLUU

CBs13b MUKPO3BOJIIOIIUU U
SMUAEMHOJIOTUH

Makpossomtonus. [laneonronornyeckue
METO/BI U3YUYEHUS IBOJIFOLIUU
Bbuoreorpaduyeckre MeToab! U3ydeHUs
IBOJIIOLIMH

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOp(hoIOruuecKre METOIbl U3YUESHHUS
IBOJTIOINH
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MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe
METO/bl U3YUYEHUS HBOJIIOLIUU

OO0m1re 3aKOHOMEPHOCTH YBOJIOINH

AI[E[HTI/IBHaﬂ paauanus.
HepaBHOMepHOCTL TCMIIOB 3BOJIOIHNHA

Hay4Hble THIIOTE3bI MPOUCXOKICHUS
JKA3HU Ha 3emiie

I[OHay‘IHBIe MMpEaACTaBJICHHUA O
3apOXKACHUUN XKU3HU

OCHOBHBIC ATaIIbI HCOpFaHquCKOﬁ
OBOJOIMNHA

I'nmoTe3sl 3apOKACHUA )KU3HU

Wcropus 3emnu 1 MeTObI €€ U3yUEHHUS.

JlabopaTtopHas pabota «3yuenue u
OIMMCAaHNE UCKOTIAEMBIX OCTaTKOB
JPEBHHUX OPTAaHU3MOBY

HauanbHsbie 3Tansl opraHnyeckoi
SBOJIIOINHI

OBOJIIOLHS DYKAPUOT

OCHOBHBIE 3TAIbl YBOTIOINT
pactutenbHOro Mupa. [lpaktrueckas

paborta «M3yuenne ocoOeHHOCTEH
CTPOCHUS PaCTCHHUI Pa3HBIX OTACIIOBY

OCHOBHBIC 3TaIIbI 3BOJIIOIITUH )KUBOTHOI'O

MHpa
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47

OBoJroLMs )KUBOTHBIX. [IpakTHueckas
pabota «/3yuenue ocooeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)»

PazButue xxu3HM Ha 3emIiie 1o 3pam u
nepuoaam

MaccoBbie BEIMHpPaHUS —
HKOJIOTUYECKUE KPU3UCHI MPOIILIOTO
CoBpeMEHHBIN FKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTHU

CoBpemeHHast cucTeMa OpraHu4ecKoro
MHupa

OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIHI
OpraHU3MOB

AHTPOIIOJIOTHS — HAyKa O YeJIOBEKe
PasButue npeacrasieHuit o
MIPOUCXOKICHUH YETIOBEKA

Mecto denoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas
pabora «3yueHune ocobeHHOCTEH
CTPOEHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX
C TIPSAMOXOXKICHUEM

JIBrKyIIMe CUIIBI aHTPOIIOT€HE3a.
OKCKypcus B KpaeBequeCKU My3ei

CooTHOIIIEHHE OHOJIOTHYECKHUX U

COLIMaJIBHBIX (l)aKTOpOB B @HTPOIIOI'CHE3C

OCHOBHBIE CTaJIMM AHTPOIIOTEHE3a
[Taneorenerrka u majaeoreHOMHUKa

OBOJIIOLH COBPCMCHHOT'O YCJIOBCKA
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57

Yenoseyeckue pacsl. [IpakTuueckas
pabota «M3yueHne sK0JIOTHYECKUX
ajjanTanuil 4eJIoBeKay

MeXIuCIUIITTMHAPHBIE METOIbI
AHTPOIOJIOTUH

3ap0)KI[eHI/I€ " Pa3BUTHC 5KOJIOTUH

MeTtonpl sxonoruu. JlaboparopHas
pabota «/3y4yeHune MeTo10B
3KOJIOTUYECKHUX UCCIIET0BAHUIN

3HayeHne YKOJOTHYECKUX 3HAHUN IS
JenoBeKa

Okonornyeckue HakTopsl

Abuotnyeckue pakropbl. CBET Kak
sKosiorudeckuit gpaxtop. JlaboparopHas
pabota «BblsBIEeHHE PUCTIOCOOIEHHH
OpPraHU3MOB K BIMSIHUIO CBETA»

Aobuotnueckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUN (PaKTop.
JlaboparopHas paboTa «BplsiBieHue
MPUCTIOCOOICHUI OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD)

AbuoTtnueckue akTopsl. BiaxxHocTs
Kak dKoJoruueckuii pakroJlaboparopHas
paboTa «AHATOMUYECKHE OCOOCHHOCTH
pacTeHMii U3 Pa3HbIX MECT OOUTAHUSD)

Cpenpbl oOuTaHusI OPraHu3MOB.

[Tocemenune CamMmapckoro 00TAaHUIECKOTO
caia

0.5

0.5

0.5

0.5

0.5



58
59
60

61

62

63

64

65

66

67

68

69

70

71
72

buonornyeckue puTMbl
XKuznennsie popMbl OpraHu3MOB
buoTtnueckue haxkTopsl

3HaueHne OMOTHYECKUX B3aUMOIECHCTBUI
JUTSI CYIIECTBOBAHUS OPTAaHU3MOB B CpeJie
oOoHuTaHus

DKOJOTUYECKUE XapaKTePUCTUKU

MO JISIIIAH

OCHOBHBIE IIOKA3aTEIH MOMYJIALUY:
YHCICHHOCTb, INIOTHOCTb, BO3pACTHAs U
M0JIOBasi CTPYKTYpa

OcHOBHbIE TTOKa3aTeNN MOMYJISILIUU:
POXkAaeMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

DKojorudeckasi CTpyKTypa MOIyJIALnun
JlnHaMuKa NOMmyIsiuuu U €€ peryIisims

KpI/IBBIG pocCTa YMCJICHHOCTH MOITYJISAINN.
KpI/IBI)Ie BBIDKMBaHU S

DKosoruyeckast HUuIIa BUAA.
JlaGopatopHas paboTa
«IIpucnocobneHust cemMsiH pacTeHHUI K
pacceIeHuIo»

Bun xak cucrema nonynsuuid

3aKOHOMEPHOCTH MOBEAECHUS U MUTpAIUi
YKUBOTHBIX

Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

JKocHCTEeMa KaK OTKphITad CUCTEMA

0.5
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KpyroBopot BemiecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

OCHOBHBIE TI0KA3aTENH YIKOCUCTEMBI
OKosornyeckue NupaMuibl
W3MeHeHus cooO1IecTB — CYKLECCHH

[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03€ep U peK. DKOCUCTEMbI MOpEN U
OKEaHOB

[TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTETICH, ITyCThIHb.
N3yuenne sxocuctemsl o3epa (
nocerienue Boponexxckoro o3epa)

AHTpOHOFeHHBIe 9KOCHUCTEMBI

Ypb6oskocucremsl. [Ipaktuueckast pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI

3aKkOHOMEpHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB
B 3KOCHCTEMaxX

MexaHu3Mbl BO3JAEHCTBUS 3arpsA3HEHUI
pa3HBIX THIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIITUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

buocdepa — obmeranerapHas
00oouka 3eMaun

Yuenne B. U. Bepranckoro o 6uocdepe

3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

0.5
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99

100

KpyroBopotsl BemecTs u
OMOreOXMMHUYECKHE LIUKITBI

3onansHOCTH OMochepsl. OcHOBHBIE
OHOMBI CyIIN

YcroitunBocTh 61ochepsl
DKOJIOTUYECKHE KPU3UCHI M UX TPHYNHBI
BozneiicTBue uenoBeka Ha 6nochepy
AHTpOTIOTEHHOE BO3/ICHCTBHE HA
PACTUTEINIbHBIN U )KUBOTHBIA MUP
OxpaHa npupo/sl

OCHOBHBIE IPUHIMIIBI YCTOHYHUBOTO
pa3BUTHS YEIIOBEUECTBA U MPUPOJIBI
ParmonanbsHOE TPUPOIOTIONE30BAHHIE U
COXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us 3emiu

O606meHne o TeMe «MUKPOIBOIIOIUS
U €€ pe3yJIbTaTh»

O6o00611eHne 1o TeMe «MaKkpOoIBOJIOLUS
U €€ pe3yJIbTaTh»

O606menue o teme «IIpoucxoxaeHue
U pa3BUTHE KU3HU HA 3eMIIie»
O606menne no Teme «IIponcxoxaeHne
YeJI0BEKa — AaHTPOIIOTEHE3»

O06o00611eHne 10 TeMe «DKOJIOTHS — HayKa

0 B3aUMOOTHOUICHUAX OPraHU3MOB»

O6006menue mo reme «OpraHu3Mbl U
cpema oOuTaHU



0O0001eHne 110 TeEMe «IDKOJIOTUA BUIOB U

101 .
HOITYJIALUID

102 O606menne no Teme «buocgepa —
riao0ajabHas YKOCHCTEMAy

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5






IMPOBEPSIEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NpoBepseMoOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHMSA K NMPEIMETHBIM pe3yJbTaTaM
O0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero
o0mero o0pazoBaHus

ChopmupoBaHHOCTH 3HAHUIT O MECTE U POJIM OMOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMUpOBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHbI MUpPA, B TIO3HAHUHU 3aKOHOB IIPUPO/IbI
U PpELIEHUM  JKU3HEHHO  BAXHBIX  COLMAIBHO-3TUYECKHX,
HKOHOMUYECKUX, FKOJIOTMYECKUX MPOOJIEM YeJIOBEYECTBA, a TAKXKE B
pElIEHNH BOINPOCOB PALMOHAIBHOTO IPHUPOAOIOJIB30BAHUSA, B
(GbOopMHpPOBAaHNU LEHHOCTHOTO OTHOLIEHHMS K IPHUPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX — OHOJIOTOB

B Pa3BUTHE OMOJIOTUN

Bnanenne cucremoil 3HaHHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
MO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOIMUECKUX UCCIIEIOBAaHUAX KUBBIX
OOBEKTOB M OKOCHCTEM (ONHCaHUE, W3MEPEHUE, IPOBEIACHUE
HaOmroieHuil); crocob6aMu BBISIBICHUS M OLEHKH AaHTPOINOT'€HHBIX
WU3MEHEHUH B IIPUPOJE.

YMeHHEe BBIIBUTATh TUIOTE3bl, IPOBEPATh UX 3KCIEPUMEHTAIBHBIMU
cpeacTtBamu, (GOpPMYNIHpYs UENb HWCCIEAOBAaHHS, aHAIN3UPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl U J€1aTh BBIBOJIBI.

BbisiBeHME 3aBUCHMOCTH MEXKIY HCCIENYEMBIMH BEIMYHMHAMU,
00BsICHEHUE MOJTYUYEHHBIX Pe3yIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C MUCIOJIb30BAaHUEM HAYYHBIX IIOHATHM, TCOPUM U 3aKOHOB

YMeHne BIageTb CHCTEMOW OWOJIOTMYECKHUX 3HaHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraroiye OHOJOrHYecKUe TEPMHUHBI M MOHSTHS
(KU3HB, KJIETKA, TKaHb, OPraH, OPraHU3M, BUJ, TOMYJISLHS, SKOCUCTEMA,
onorieHo3, Ouocdepa; METadOIN3M, TOMEOCTa3, KJICTOUHBI UIMMYHHTET,
OunocuHTe3 Oenka, OWOIMOIMMEPBI, JTUCKPETHOCTh, CaMOPETYIISALMS,
CaMOBOCITPOU3BENICHHE, HACJIEACTBEHHOCTD, U3MEHYHBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; ki10HaIBHO-CEIEKTUBHOIO UMMYyHHUTETA [1.
Opnux, 1.M. MedyHnKoBa, XpOMOCOMHasi TEOPHsI HACIEACTBEHHOCTH

T. MopraHa, 3akoH 3apojsiiieBoro cxojictsa K. bapa, sposntoninonnas



teopusa Y. JlapBuHa, CUHTETUYECKAs TEOPHS SBOJIIOLUU, TEOPHS
aatponiorere3a Y. lapuna; Teopus ouoreorienoza B.H. Cykauépa,
yuenue H.W. BaBuiioBa o 1ieHTpax MHOT00OOpa3Hst U MPOUCXOKICHHUS
KyJbTypHbIX pacTeHuii, ydenne A.H. CeBepuoBa o0 mnOytax u
HaIpaBJIeHUAX 3BoJtonnH, yaenune B.M. Bepnanackoro — o 6uocdepe);
3aKOHbl  (eOIMHOOOpa3usi  MOTOMKOB  TIEPBOIO  IOKOJIEHUS,
paclleIIeHusl TpU3HAKOB, HE3aBUCUMOI'0 HACJIEI0OBaHUS IIPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HACIEOBaHUs MIPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX psAJIOB B
HacjeACTBeHHOM wu3MeHumBocTd H.M. BaBmioBa; I'€HETHYECKOIO
paBHoBecus Jlx. Xapau u B. BaitnOepra; 3apojsieBoro cxozactsa K.
bapa; 6uorenernueckwii 3akon J. ['exkens, @. Mrosiepa);
MPUHLUIIBI (YUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npaswia (MuaumyMma fO. JInbuxa, 3xoornyeckoil nupaMuabl Yuced,
OuoMacchl U SHEPTUn);

runote3nl (koarepBatHoi A.M. Omnapuna, nepBuyHoro OyiaboHa JIk.

Xonneitna, mukpochep C. Doxkca, pudosuma T. Uek)

VYmMmenue pe€uiate IMOMCKOBBIC OMOJIOrHYECKHE 3aa4; BBISABIIATH
MMPUIUHHO-CIICACTBCHHBLIC CBs3H MCXKIY HCCIICAYEMBbIMU
OMOJIOrHYEeCKUMHU 06’b€KTaMI/I, mnmpouneccaMm H  ABJICHUAMU, [OCJIATH
BBIBO/JIbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh M'CHOTHIIMYCCKHUE CXEMbI CKPECIIMBAHUA JJId Pa3HbIX THUIIOB
HaCJICJOBaHUA IIPHU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U DOHCPI'U B SKOCUCTEMAX (IIGHI/I IUTaHWA, ITUIICBLIC CGTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSA3M MEXIY CTPOCHHUEM U
(GYHKIMSMU: OpPraHOMJIOB, KJIETOK pasHbIX TKaHeW, OpraHaMu u
CHCTEMaMH OpPIaHOB y pAacTE€HUl, *MBOTHBIX U UEJIOBEKa; MEXKIY
ATanamMu oOMeHa BEIECTB; dTalaMH KJIETOYHOIO [IUKJIA U KU3HEHHBIX
LUKJIOB  OpPraHU3MOB; JTalmaMM 3MOPHUOHAJIBHOTO  PAa3BUTHS;
TEHOTUIIOM U (EHOTHIIOM, (EHOTUNOM M (aKTopaMH Cpe.bl
oOuTaHMsA;  MpoOLeccaMd  SBOMIOLMH;  ABIKYIIUMH  CHJIaMHU
aHTPONOreHe3a;  KOMIIOHEHTaMU  pa3jM4YHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMU K HUIM OpPTraHU3MOB

YMeHue BbIIEATh CYNIeCTBCHHBIC TPU3HAKY:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepsl; CTPOEHUS OPraHOB U CHUCTEM OpPraHOB PACTEHUH,

KHUBOTHBIX, YCIOBCKaA, IMpOoICCCOB KHU3HEACATCIIBHOCTH,



NPOTEKAIOIMX B OPraHW3Max pAcTEHHH, XMBOTHBIX M YEJIOBEKa;
OMOJIOTUYECKHUX TPOILECCOB: OOMEHa BemiecTB (MeTadbom3Mm),
MH(OPMALIMU U TIPEBPAIICHUS SHEPTUH, OpOKEHUs, aBTOTPOPHOTO U
reTepoTPOPHOTO THIIOB NHUTAaHHA, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHe3a, SMOpHoreHe3a, MoCTIMOPHOHAIEHOTO
pa3BHUTHUS, Pa3MHOXKCHHS, WHIUBHIYaJIbHOIO PAa3BHTHUS OpraHu3Ma
(oHTOrEeHE3a), B3aMMOJICUCTBHSI TEHOB, TETEPO3UCa; JICUCTBUMA
UCKYCCTBEHHOTO 0TOOpa, CTa0MIM3HMPYIOIIEro, JABWXKYILETO |
pa3phIBAIOIIETO ©CTECTBEHHOTO OTOOpa; aJUIOMAaTPHYECKOTO H
CHUMIATPUYECKOTO BHUJI000PA30BaHMS; BIHMSHUS JBHXKYIIUX CHII
IBONIOLMM Ha TEeHO(OHJ TOMYJALUH; MPHUCHOCOOICHHOCTH
OpPraHM3MOB K cpene OOWTaHMs, 4YEpeAOBaHUS HAIlpaBJICHUH

9BOJIIOLUHA,; KPYTOBOPOTa BEIICCTB U ITIOTOKA SHCPIUH B DKOCUCTEMAX

ChopmupoBaHHOCT, YMEHHUS BBLICISATH CYLIECTBEHHbIE MPU3HAKU
BUPYCOB, KJETOK IMPOKAPUOT W OYKAPHUOT;, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U SKOCUCTEM;
0COOEHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U MPEBPAILICHUS SHEPTUU B
KJIeTKe, (POTOCUHTE3a, MIACTHYECKOI0 U HHEPreTHUecKoro oOMeHa,
XEMOCHUHTE3a, MHUTO03a, MEHO03a, OIUIOJIOTBOPEHUS, pPa3BUTUA U
Pa3MHOKEHHUS, UHIUBUAYaJIbHOTO PA3BUTHS OpraHn3ma (OHTOreHesa),
00pbOBI 3a CYyILIECTBOBAHUE, €CTECTBEHHOI0 orbopa,
BUJI000pa30BaHus, MPUCIHOCOOIIEHHOCTH OPraHU3MOB K Cpele
oOWTaHMs, BIMSHUS KOMIIOHEHTOB DJKOCHUCTEM, AaHTPOIOTCHHBIX
W3MEHEHUHN B SKOCUCTEMAX CBOEH MECTHOCTH, KPyTrOBOPOTa BEILECTB

Y TIpeBpaIIeHUs YHEPTUU B Ouocdepe

VYmenne HCII0JIb30BATh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUIs JOKa3aTeslbCTBA
POJICTBA OPraHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIT; B3aUMOCBSI3U
OpPraHuW3MOB M Cpelbl OOWTaHHS;, €JUHCTBA YEJIOBEYECKHX pac;
HEOOXOMMOCTH  3JI0pOBOro  obOpa3a  KHM3HH,  COXpaHEHHUs
pa3HOOOpa3ust BUJOB U SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHMUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KPUTHYECKH OIEHWBAaTh HWH(OpPMAIN0 OHOJOTHYECKOTO
COJIEpKaHUs; MHTEPIIPETUPOBATH ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCICIOBAHUNM B OWOJIOTHMU, MEAULMHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ro0abHbIE DKOJIOTHYECCKHUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO

IIO3UIIHUIO



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'UN

Kon

11

1.2

1.3

2.1

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

buonorus xak HayKa. JKuBBIE CHCTEMBI U UX HU3YUCHUC

CoBpemeHHast OuMOJIOTHS — KOMIUICKCHAsT HayKa. buolorndyeckue HayKu |
u3ydyaemble UMHU mpoOiembl. DyHIaMEHTAbHbIC, TMPUKIAIHBIE U TOUCKOBBIC
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HavyeHue Ouosornu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunsl mupa. [Ipodeccuu, cBszanHble ¢ Ouonoruei. 3HaueHne OUOJIOTHUU B
MPAKTUYECKON JIEATEIHHOCTH YENOBEKa: MEIUIIUHE, CEIIbCKOM XO3SHCTBE,

IIPOMBIINIJICHHOCTH, OXpaHE€ IIPHUPOABI

XKuBble cuctembl Kak mpeaMer n3ydeHust ononoruu. CBOMCTBA )KUBBIX CHCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CIOKHOCTh U
yHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUUBOCTbD, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuy KMUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIETOUHbIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIHOHHO-BUI0BOM, AKOCUCTEMHBII
(OuoreoneHoTHUeCKUi), Ouocdepubiid. IIpomeccrl, MPOUCXOIAIIUE B KUBBIX
cucremax. OCHOBHbIE MPU3HAKU XKUBOTO. JKU3HB Kak (hopMa CylecTBOBaHUS

MaTCpuun

Mertoabl Ouosnornyeckoid Hayku. HabOmiozenue, u3MepeHHe, SKCIEPUMEHT,
cUCTeMaTH3auMs, MeraaHanus3. lIoHATHE O 3aBUCMMOM M HE3aBUCUMOMU
nepemeHHou. [lnannpoBanne skcnepumenTa. [locranoBka U mpoBepKa THIIOTES.
Hynesass rumnore3a. Ilonstue BbIOOpKM M €€ JOCTOBEpHOCTh. Pa3bpoc B
OMOoJIOTHYECKUX JaHHBIX. OIEHKa JOCTOBEPHOCTU MOJIYYEHHBIX pPE3yJIbTaTOB.
IIpyunHBI HCKa)KEHUS PE3yIbTAaTOB dKCIEpUMeEHTa. [IoHATHE cTaTHCTHYECKOTO

TECTa
Knerka kak Ononorndyeckas cCucTemMa

Krnetka — cTpykTypHO-(yHKIIMOHAIbHAS €UHHIIA )KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. T'yka, A. JleBenryka. Kierounas teopust (T. LlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOYHOU
TEOPHHU.

Meroapl  MOJNIEKYJSIpHOH M KJIETOYHOM  OMOJOTHH:  MHKPOCKOIIHS,
xpomarorpadusi, 3mekTpodopes, METOT MEYEHBIX aTOMOB, U hepeHITnaIbHOe

L[eHTpI/I(i)yFI/IpOBaHI/Ie, KYJBbTUBUPOBAHUC KIICTOK
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XHUMHUYECKUI COCTAB KIETKUA. Makpo-, MUKPO- M YJIBTPaMUKPO3JIEMEHThL. Bonia u
e€ poJib KaK pacTBOPUTEISI, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYISAMK. MUHEpallbHbIe BEIIECTBA KJICTKH, UX OHOJIOTHYecKasl POib.
Ponb kKaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue momuMepsl. benkn. AMUHOKHCIOTHBIM cOCTaB  OENKOB.
Crpyktypbl OenkoBoil Mosiekyibl. llepBuuHas cTpykTypa Oenka, MenTHAHAsS
CBsA3b. BTOpHuHas, TpeTu4Hasi, 4yeTBEpPTUYHAs CTPYKTyphl. JleHarypaums.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GyHKIUNA OEIKOB.
VYrneBoabl. MoHOcaxapupl, AUCaXapHibl, OJIMTOCAXapUbl U MOJUCAXaPHUIbI.
OO0muit T1UIaH CTpoeHWS ©  (PU3MKO-XUMHUYECKHE CBOWCTBA YIJIEBOJIOB.
buonoruueckue GyHKLIUHU YIII€BOIOB.

Jlunmuaer. T'unpodunbpHO-ruApOodoOHBIE cBOMcTBA. Knaccudukanus aumumos.
Tpurnuuepunsl, ocdonunuasl, BOCKH, cTepouabl. buomornyeckue QpyHKIUU
mumuaoB.  OOmme cBoiicTBa  OHONOTMYECKMX MEMOpaH — TEKydYecTb,
CIOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIyIPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. JIHK um PHK. CrpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneoruasl. [Tpunmun kommnementapHoctu. [IpaBuino Yapradda. Ctpykrypa
JIHK — nBoitnas cimpanb. MectoHaxoxaeHue u ononoruueckue pynkuu JTHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoennie mousiekynbl AT®. Makpospruueckue cBsizu B Mosiekyjae ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHoBieHHbIE TIEPEHOCYUKHU, UX QYHKIIUH
B kietke. CekBenuponanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(PU3NYECKHUE HCCIEOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

Tumbl  kJIeToK: HJyKapHOTHUYecKass U  Hpokapuotrndeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue mMpokapuoTHUECKOW KieTkH. KieTouHas cTeHka OakTepuil M apXei.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOGHON U aBTOTPOPHON MPOKAPUOTHYECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenune u GyHKIIMOHUPOBAHHUE dyKapHOTHYecKOW KieTku. [lnazmaTuueckas
MemOpana (rrazmanemMma). CTpyKTypa Iia3MaTuaecko MeMOpansl. TpaHcmopt
BEIIECTB 4epe3 IUIa3MaThdeckyro MemOpaHy: macCUBHBIN  (auddy3us,
obneruénnast auddysus), akTUBHBIN (MEPBUUHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MeMmOpanbl. Pabora HaTpwuii-kaineBoro
Hacoca. DHJOIUTO3: MUHOIHUTO3, (paronnTo3. Dk301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUHOW CTEHKH pacTeHH, TpHOOB.

Hutomnasma. Iluto3ons. [utockener. JIBuwkeHue nuroriazMbel. OpraHouabl
kineTkr. OmgHOMeMOpaHHBIE OPTaHOMIBI KJIETKH: SHAOIUIA3MaTHYeCKas CeTh

(OIIC), anmapar I'oab1KH, IM30COMBI, UX CTPOCHHE U (YHKINHU. B3anMocCBs3b
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0JIHOMEMOpaHHBIX OpraHOUAOB KJIeTKU. CTpoeHHEe TPaHyISIPHOTO PETHKYIyMa.
Cunrte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [ magkumii
(arpanymnsipHBI) SHAOMIA3MATHUECKUN peTuKynyM. CekpeTopHas (QyHKIUS
annapata ['onpmxu. TpancnopT BemlecTB B KieTKe. Bakyonu pacTuUTenbHBIX
kietok. Kierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUH, TUTACTHIBI.

Crpoenne u (yHKIMU MUTOXOHIPHWHA W IUacTua. [lepBUYHBIC, BTOPUYHBIC H
CIIOKHBIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, TEUKOTUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranouabl kietku CtpoeHue M (QYHKIMH HEMEMOpPaHHBIX
OpraHoujioB KieTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE KIETKH.
MuxkpotpyOouku. Knetounsni meHtp. CTpoeHHE W JBHKEHHE XI'YTHKOB H
pecHruek. MuKkpoTpyOOUKH IUTOTUIa3MBI. LIeHTpros.

Snpo. Obosouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIILKHA, UX CTPOCHHE U
bynkiuu. SnepHsiit 6enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKApPHOT

(pacTUTENnbHOM, )KUBOTHOU, TPUOHOI)

AccuMusIMsL M1 AUCCUMUJISILUS — JIBE CTOPOHBI MeTabosu3ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(HBINA U TreTepOTPOPHBIA. YUacTue KHCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe obOecredeHue KiIeTku: mnpeBpamieHune ATO B
oOMeHHBIX TMpoueccax. DepMEeHTATUBHBIN XapakTep peakuil KIeTOYHOTro
Metabomm3ma. DepMeHThI, WX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnmmumst (EpMEHTOB OT HEOPraHMYECKUX KaTaln3aTOpOB.
benku-aktuBaToppl M OCNKU-UHTHOUTOPBL.  3aBHCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIINI OT pa3NUYHbBIX (PAKTOPOB.

[lepBuuHBIl CHMHTE3 OpraHMYeCKMX BemecTB B KieTke. PortocuHTe3. Poib
XJIOPOIUIaCTOB B mporecce (orocuHTeza. CBeroBas M TeMHOBas (hasbl.
[TponyxtuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbXx (aKTOPOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHne PoToCUHTE3A.

XeMOCHHTE3. Pa3znoobpaszue OpPraHNU3MOB-XEMOCHUHTETHUKOB:
HUTPUDUIHPYIONTHE OaKTepUH, Kelle300aKTepur, cepoOaKTeprn, BOJIOPOIHBIC
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AnHa’pobHbie opranu3mbl. Bunel Opoxenus. IlpoaykTel OposkeHuss U uX
UCTIOJb30BAHUE YEIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTENN OOJIe3HEH.

AdpoOHBIE OpraHU3Mbl. DTambl YJHEPreTudeckoro oomMena. [loaroroBUTENbHBIM

stan. ['mukonu3 — 6ecKucIopoaHOe paclieyieHne TI0KO3bI.
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buonornueckoe OKHCIIEHHE, WIM KIETOYHOE IbIXaHWe. Poiab MUTOXOHIApHUH B
rpoiieccax OHMOJIOrMYECKOTO OKHUCJICHHUS. Hukmrueckue peaKIuu.
OxucnurensHoe pochopunrpoBanue. [IpenmyiiecTBa a3poOdHOTO MyTH 0OMeEeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh IHEPIETUUECKOTO 0OMEHa

Peakiun marpuyHoro cuHresa. IIpWHIMI KOMIUIEMEHTApHOCTH B peaKIHMsIX
MaTpUYHOrO  CcHHTe3a.  Peanmu3aums  HacieqCTBEHHOW — MHQOpManuu.
I'eneTnueckuii kox, ero cBoiicTBa. TpaHckpunuus — MatpuuHslii cuHTe3 PHK.
[TpuHIMNBI ~ TPAHCKPHUIILMHU: KOMIUIEMEHTApPHOCTb, AHTHIIAPAJUICIBHOCTbD,
aCUMMETPUYHOCTh. TpaHcisauusa u e€ stansl. Yyactue TpaHcnopTHeix PHK B
OouocuHTe3e Oenka. YcinoBus 6uocuHres3a Oeska. KoaupoBaHue aMMHOKHUCIIOT.
Ponb pubocom B Guocunrese Oenka.

Opranuzanusi reHoMa y IpOKapuoT M dYKapHOT. Perysius akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano). Perynsuuns oOMeHHbIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycsl — HekneTouHble (OpMBbl KU3HU U OOJIUraTtHele napasutsl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOQaros.

BupycHbie 3a00sieBanus yenoBeka, ®KUBOTHBIX, pactenuid. CIIM/], COVID-19,

couuaJiIbHbIC U MCIUTIUHCKHUEC HpO6J’I€MBI

Knerounsnii 1ukn, ero mnepuoabl u perymsuus. Hutepdaza u  Mutos.
Oco0eHHOCTH MPOLIECCOB, MpoTeKaromux B uHTepdase. IloaroroBka KieTku K
nenenuto. IIpecunrternyeckuil  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH H
MMOCTCUHTETUYECKHH (MPEMUTOTHUECKHIA) IEpUOAbI HHTEP(A3HI.

Marpuunbiii cunte3 JHK — perumkarmus. Ilpunnunsr perummkanuu JHK:
KOMIUIEMEHTApHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIAPAJUIEIbHOCTb.
Mexannsm pernkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Teaomeps! n
TeroMepasa. XPOMOCOMHBIH HAa0Op KJIETKH — KapuoTHM. JWIUTOWIHBIA U
rarmionIHbIl  Habopbl XpomocoM. [‘oMonoruunsie xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenue kinetku — MuTo3. CTaguu MUTO3a U IPOUCXOJSAIINE B HUX MPOILIECCHI.
Tunel Mmuro3a. Kapuokunes u nurtokunes. buonornueckoe 3Haue€HHEe MUTO3a.
Perymsiiimss MutoTMueckoro uukia kietku. IIporpammupyemas kieTodHas
rubesnb — anomnTo3.

OyHKIIMOHATbHAs TEHOMHUKA
OpranusM Kak OMOJIOTHYECKasi CUCTEMA

OI[HOKJIGTO‘-IHI:IG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHu3MbI nu

MHOT'OTKaHCBLIC OPIraHU3MBbI.
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dopMBl pa3MHOKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYAs BETETaTUBHOE) WU
nmojioBoe. Buapsl 0ecmonoro pa3MHOXKEHHS: TIOYKOBAHWE, CHOPYJIISAIHSA,
¢bparmeHTays, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBble kieTkH, wid rameTsl. Meio3. Craaun
meito3a. IloBegenune xpomocom B Mmenose. Kpoccunrosep. buonornueckuii
CMBICJI M€H103a 1 MOJIOBOTO mpouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIUKJIIE
OpPraHHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. ['ameToreHe3 y >KUBOTHBIX. [lojoBbIe Kene3bl.
OO6pa3oBanne © pa3BUTHE TOJOBBIX KiIETOK. CrmepMaTroreHe3 M OOTEHE3.
CrtpoeHue monoBBIX KIETOK. OIUIOJOTBOpPEHHE M 3MOPHUOHAIBHOE pPa3BHTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»HO€,  BHYTPCHHEE.
[Taptenorenes.

WnpuBuayanbHOe pa3BuTHE OpraHuzMoB (oHTOoreHe3). Cragum s3MOpuoreHesa
’KMBOTHBIX (Ha mpuMepe Jsarymku). podienne. Tursl npobaenus. OcobeHHOCTH
Ipo0JieHUsT MIICKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (TacTpyisauus). 3akjiaaka
OpraHoB M TKaHEW W3 3apOoJBIIIEBBIX JHUCTKOB. B3anMHOe BiMSHUE YacTel
pa3BuBarollerocs 3apojpliia (3MOpHOHATbHAs MHIAYKLIMA). 3akiajka IUlaHa
CTPOEHHUS KUBOTHOI'O KaK PE3yJIbTaT MEPAPXUUECKUX B3aUMOJIECHCTBUI T'€HOB.
Bnusnue Ha SMOpHOHAIBbHOE pa3BUTHE PA3IUUHBIX (AKTOPOB OKpYKaroLIeh
cpeapl.

Poct u pasBurue >xuBOTHBIX. [locTamMOpuoHnanbHblll mnepuon. Ilpsmoe u
HenpsiMoe pasButue. Pa3zBute ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
II0O3BOHOYHBIX JKUBOTHBIX. bHonOrnueckoe 3HaueHHE NPSIMOIO M HENPSIMOIO
pa3BUTHSA, UX PACHPOCTpaHEHUE B IMpupoje. TUlbl pocta )KUBOTHBIX. DaKTOPHI
pEeryJsiiMM  pOCTa JKUBOTHBIX M denoBeka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4esloBeKa. [leproabl OHTOreHe3a 4enoBexa.
PasmHoxeHne u pasButue pacteHuit. ['ameroput u cmopodur. Meiio3 B
KU3HEHHOM IMKie pacTeHuil. OOpa3oBaHue cCHop B Ipolecce Menosa.
l'amerorene3 y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOIiHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl pEryJsllud OHTOI€HE3a Yy pACTEHUH H

JKHNBOTHBIX

I/ICTOpI/Iﬂ CTAHOBJICHUA W PpPa3BUTHAd TCHCTHKMU KaK HAyKH. OcHOBHbBIC
TeHETUYECKHE TMOHATHUS W CHUMBOJEL. [ OMOJOTHYHBIE XPOMOCOMBI, AJUICJIIbHBIC
I'CHBI, AJIbTCPHATUBHBLIC IPU3HAKHU, JTOMUHAHTHBEIA H pGIIeCCI/IBHHﬁ IIpHU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JINHUA, FI/I6pI/II[BI, T'CHOTHUII, (I)CHOTI/IH.
OCHOBHEBIE MCTOAblI T'CHCTHUKM: FH6pHHOHOFH‘lGCKHﬁ, HHTOHOFH‘ICCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI
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Monorubpuanoe ckpemmuBaHue. IlepBeiii  3akoH Menaens — 3aKoH
ennHo00pa3usi THOPUIOB TEPBOrO MOKOJIEHHUS. [IpaBHiiO JOMUHHPOBAHWS.
Bropoii 3akoH MeHaens — 3aKOH pacLIeIuIeHUs NpU3HaKoB. Lluronornyeckue
OCHOBBI MOHOTHOPHUHOTO CKpeluBaHus. [ MmoTe3a YiuCcTOTh TaMeT.
AHanu3upyloiiee cKpemuBaHue. [IpomMexyTouHbld XapakTep HAcleIOBaHUA.
Pacmennenne npu3HakoB NpH HETIOJIHOM JIOMUHHUPOBAHUU.

JlurnOpunHoe ckpemuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH HE3aBHCUMOTO
HAcJleNoBaHUs  Npu3HaKoB. LluTomormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELIUBaHHUS.

CuernuienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CueruieHHOE
HAaCJIEe0BaHUE T'€HOB, HAPYIICHUE CLCIUICHUS MEXAY IeHaMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetuka nona. XpoOMOCOMHBIM MEXAaHHM3M ONpeEAENeHUs Iona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJl. ['enernueckas
CTPYKTypa IOJOBBIX XpoMOCOM. HacienoBanue INPU3HAKOB, CLEIUICHHBIX C
TOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHBIM ajuiein3M. B3auMonencTBue HEAJUICIbHBIX T'EHOB.

Kommnemenrapaocts. Onuctas. [lonumepus

B3aumopneiictBue reHotmma W cpensl  npu  (popMHpoBaHUHM  (PEHOTHIIA.
M3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJMUYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYUBOCTH: HEHACIICICTBEHHAs! U HACJICICTBCHHAS!.

MoudukanuonHas  M3MEHUMBOCTb.  Pomb  cpensl B (pOpMUpOBaHUU
MoM(UKAIMOHHON M3MeHUMBOCTH. Hopma peaknuu mpu3Haka. BapuanmoHHBIH
psan u BapuanmoHHas kpuBas (B. Moranncen). CoiicTBa Moau(MKalMOHHOM
WU3MEHYUBOCTH.

I'enoTnnyeckass n3MeHYMBOCTb. (CBOMCTBA T'€HOTHIIMYECKOM HW3MEHUYUBOCTH.
Bupl reHOTUITMUECKON U3MEHUYHMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.
KomOuHaTtuBHasT W3MEHYMBOCTb. MeHO3 W TIOJNIOBOM Mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHUMBOCTH. POsIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JAHUM
TeHETUYECKOr0 pa3Ho00pasysl B MpejiesiaX OJJHOTO BUAA.

MyTanmoHHas “3MEHYMBOCTh. BUJIbI MyTalvii: FTeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MYyTallMM. SIAE€pHBIE M LUTOILIA3MATUYECKUE
Mytaiuud. ComMaTudeckue W MOJIOBblE MyTaluu. [IpHyMHBI BO3HMKHOBEHUS
MyTaiMid. MyTareHpl W HMX BIMSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTU
MYTallMOHHOIO TIpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSAJOB B HACJEICTBEHHOU
mmenunBoctd  (H.M.  BaBwnoB).  BHesjepHas  HM3MEHYMBOCTH |

HacCJI€ACTBCHHOCTD
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Kapuotun wyenoseka. MexayHapoaHass OporpamMma HCCIEIOBAHHUS TE€HOMaA
YyeoBeka. MeToabpl M3yYeHHsS TEeHETHKH 4YeJIOBEeKa: TIeHeaJOTHYeCKH,
OJIM3HEIIOBBIH, IIUTOr€HETUYECKUI, MOIMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIsIpHO-TeHeTHYeCKui.  COBpEMEHHOE  OMNpeleJeHue  T'eHOTHUIIA:
ITOJIHOTEHOMHOE CEKBEHHPOBAaHNE, FTEHOTUIIMPOBAHNE, B TOM YHUCJIE C IOMOLIBIO
[MI[P-anamm3a. HacnencrBeHHsie 3a0oneBaHus  4eloBeka. [eHHBIE W
XpOMOCOMHBIE ~ OOJI€3HM  4YelloBeKa.  bone3sHm ¢ HacleACTBEeHHOU
[IPEIPACIOI0KEHHOCThIO. 3HAYEHUE MEUIIMHCKON T€HETUKH B PEJOTBPAILICHUN

U JIEUEHNH TeHETHUECKUX 3a00eBannii ueoBeka. CTBOIOBBIE KIIETKHU

JloMecTukanusi U cenekuus. 3apoXKACHUE CEJEKIMM U JOMECTUKALUU. YUYEeHHUE
H.M. BaBwioBa 0 LEHTpax NPOUCXOXKIEHHS M MHOrooOpaszus KyJIbTYPHBIX
pactenuid. Posnb cenekiuu B CO3JaHUM COPTOB PACTEHUN M TOPOJ KUBOTHBIX.
Copt, mopona, mramMM. 3aKOH T'OMOJIOTUYECKMX PSJAOB B HACJIEICTBEHHOU
n3MenunBocty H.W. BaBuiosa, ero 3HaueHue Juist CENEKIIMOHHON paboThI.
Metoapl cenekUUMOHHON paboTel. MckyccTBeHHBIH OTOOp: MaccoOBBIM H
WHAVNBUAYAIbHBIA.  OTambl  KOMOMHAIIMOHHOW  ceneknuu.  VcmbiTanue
mpou3BoauTeNed Mo MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOUIBIO OIIEHKH
(dbeHoTHa MOTOMCTBA U OTOOP 0 'eHOTHUITy ¢ omolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNIEKIIMOHHON padoThl. PagnanuoHHbIi
U XUMHUYECKHI MyTareHe3 KaKk MCTOYHHUK MYTalud y KyJIbTYPHBIX (Hopm
opranu3moB. Mcnonb30BaHME T'€HOMHOTO pEJaKTUPOBAaHUS U METOJIOB
pexombunanTHeIx JIHK 17151 moiayyeHus ucxoiHOToO MaTtepualia JJis CEeNeKIHH.
[lonyuenue nomumuionoB. BHyTpuBHmoBas ruOpuanzanus. bianskopoiacTBeHHOE
CKpeIIMBaHue, Wi UHOpUAUHT. Hepo/IcTBEeHHOE CKpELMBAHUE, WIH ayTOPHIUHT.
I'ereposuc u ero npuunnsbl. Mcnons3oBanue rereposuca B cenekimu. OtaanéHHas
rubpummzanys. [Ipeononenue Oecrionusi MEKBHIOBBIX THMOPHIOB. JloCTHKeHUS

CEJICKLIMY PACTEHUH U YKHUBOTHBIX

OOBEKTHI, NCIIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHM3MbI, HX XapaKTepUCTUKA. TpaauliMOHHas OMOTEXHOJOTHS:
xje0orneyeHne, TIOJMyYeHHE  KHUCIOMOJIOUHBIX  HPOAYKTOB,  BHHOJEINHE.
Muxkpobuonorndeckuii cunTe3. OOBEKTH MHUKPOOHMOIOTHUECKUX TEXHOJIOTHIA.
[IpousBoncTBo  Oenka, AaMHUHOKHCIOT UM BUTaMUHOB. VckyccTBeHHOE
OIUIOIOTBOPEHUE. PEKOHCTpYKIMS SHLEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merto TpaHCIUIAHTALUU SAEP KIETOK.

XpOMOCOMHAsi M TE€HHas WHXXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. [locTmkennss w mepCrieKTHBBI
XpOMOCOMHOW ¥ T€HHOM WH)XEHEepUuu. MeaunuHcKkue OUOTEXHOJIOTHH.

Hcnonbs30BaHKuE CTBOJIOBBIX KIETOK
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Cucrema n MHOrooOpasue OpraHu4ecKoro MUpa

buonornueckoe  pazHooOpasue  opranu3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. IlpuHinunel kinaccupukanuu opranuzMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKJIETOYHbIE IPUOBI, OTHOKIETOYHBIE BOJAOPOCIH, IPYTrHe
npotuctsl.  KojoHuanbHblE — OpraHu3Mbl.  [IBHJKEHHE  OJHOKJIETOYHBIX
OpPraHu3MoB: aMEOOHUIHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOYHbIX

OpraHu3MoOB. P A3JIPAXKUMOCTD Y OJHOKJICTOYHBIX OPIraHU3MOB. Taxkcucer

MHorokieroynsle  pacreHus. B3auMOCBA3b  4YacTei  MHOTOKJIETOYHOIO
opranusma. TkaHH, OpraHbl ¥ CUCTEMBI OPraHOB MHOTI'OKJIETOYHOT'O OPraHU3MA.
OpranusMm kak enuHoe Leioe. Tkanu pacteHuil. TUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBarenpHas, IIOKPOBHAs, MPOBOAAIIAS, OCHOBHAs, MeEXaHUYECKas.
OcobenHoctu cTpoeHMs, (DYHKIUM M pacmojoXkeHHs TKaHed B oOpraHax

pacteHui

BereratuBHble U reHepaTUBHbBIE OpraHbl pacTeHU. OyHKIIUHU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. JIBuKeHHE€ MHOTOKJIETOUYHBIX PACTEHUI: TPOITU3MbI
n Hactuu. [loryonieHue BOXBI, YIVIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pactenusimu. J{pixanue pactenuit. Auddysus razos yepes NOBEPXHOCTh KIETKH.
TpaHcnopTHbIE CUCTEMbl pacTeHUW. Bbinenenwe y pacTeHuid. 3ammra y
MHOTOKJIETOYHbIX pacTeHuid. Kytukyna. CpenctBa nacCMBHOM U XMMHYECKOM
3auThl. OUTOHIUABI.

PazgpaxkuMocTs 1 peryisiiust y opranu3sMoB. PazapakuMocTb M peryisuus y

MHOTI'OKJICTOYHBIX paCTeHI/Iﬁ. PocTtoBrle BCIICCTBA U UX 3HAYCHUC

MHOroKJIeTOYHbIE JKMBOTHBIE. B3aMMOCBSI3bL 4YacTe  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OPTaHbl U CHCTEMbI OPTaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm Kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YETOBEKa. THIIBI
JKNBOTHBIX TKaHef/'II SIIUTCInaIbHad, COCAMHUTCIIbHAs, MBbIIIICYHAAI, HepBHaSI.
OcoOeHHOCTH CTpOeHUS, (QYHKIMA U paCIHOJIOXKEHUS TKAaHEeW B oOpraHax

JKNBOTHBIX N YCJIOBCKA

Oprassl ¥ CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMN OPTraHOB U CUCTEM OPIaHOB.
Omnopa Ttena opranu3moB. CKeleTbl OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapykHbIil 1 BHyTpeHHUN ckeneT. CTpoeHUe U TUIbl COETUHEHUS
KOCTEH.

JIBrKE€HWEe MHOTOKJIETOYHBIX JKUBOTHBIX. [luranme xuBOTHBIX. [luTanue
MMO3BOHOYHBIX KHBOTHBIX. J[pixanue kuBOTHBIX. KoxHoe nbixanue. XKabGepHoe

U IETOYHOE JLIXaHHeE.
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JIbIXaHUE IO3BOHOYHBIX JKUBOTHBIX. ODBOJIOLMOHHOE YCIIOKHEHHE CTPOCHHUS
JETKUX MMO3BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas CUCTEMA YeloBeKa. MexaHu3m
BEHTWIILIMM JIETKUX y MNTUL U MIEKONUTAIOUIMX. TpaHCHOPT BEUIECTB Yy
OopraHu3MoB. TpaHCHOPT BelIECTB y *KHUBOTHBIX. KpoBeHOCHas cucrtema u eé
opranel. KpoBeHocHas cucremMa  IO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpoBOOOpamieHusl. OBOJIIOLMOHHBIE YCIOXKHEHHS CTPOEHUSI KPOBEHOCHOM
CUCTEMBI [TI03BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzMoB. Beiienenue y
KHUBOTHBIX. CokpaTuTenbHble Bakyoiu. Opransl BbiieneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BbIIETUTENIbHOM cucTeMaMy. Brienenne y mo3BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M uX
IIPOU3BOJHBIE.

PaznpaxuMocThb U peryisuus y opraHu3mMoB. Pa3apakuMocThb y OJJHOKJIETOUYHBIX
opranu3moB. Taxcucel. Pa3npaxumMocTh W peryisiiuss y MHOTOKJIETOYHBIX
pacteHuil. PoCTOBBIE BElIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedaeKTopHas perysiuus y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTzaenbl. OBONIOLMOHHOE YCIOXXHEHHE CTPOCHHUS
HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB W mporpamm i 3¢G(GeKTUBHON (HYHKIIMOHAIBEHON
aHHOTAllUM  T€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB

MUKPOOPraHnu3mMoB, paCTeHHﬁ, JKUBOTHBIX U YCJIIOBCKA
OpFaHI/ISM YCJIOBEKA U €TI0 3J0POBLEE

Oprassl ¥ cUCTEMBI OPraHoOB yesioBeKa. OT/Iesbl TOJIOBHOI'O MO3I'a I03BOHOYHBIX
KHUBOTHbIX. Peduekc u pednexropnas nayra. be3yciioBHblE U yCIIOBHBIE
peduiekcel. ['yMopanbHas peryisuuss ¥ SHIOKPUHHAs CHUCTEMa JKUBOTHBIX U
yesoBeka. XKene3pl 3HIOKPUHHON CUCTEMBI M MX TOPMOHBI. [{eficTBIE TOPMOHOB.
B3auMocBs3p HEpBHOH W 3HAOKPHHHOM cucreM. ['mnoranamo-runodusapHas

cuctema. Pedrekc u pednekropHas ayra. besycnoBHbIe U yCIOBHBIE pedIeKCh

3amura opranuszMa ot 6one3nel. IMmyHHas cucreMa denoBeka. KiueTouHsrit u
TYMOpaJbHBIA MUMMYHUTET. Bpoxn€HHbINH, NpHOOpEeTEHHBIN crenupuieckuit
UMMYHUTET. Teopus KJIOHAJIbHO-CENEKTUBHOrO uMMmyHurera ([1.Dprnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poib
BpPOXKJIEHHOT'O UIMMYHHTETA B Pa3BUTHU CUCTEMHBIX 3a001€BaHUN

KpoBenocHas cucrema u e€ opransl. Cep/ilie, KPOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBoobOpamenus. Pabota cepana u eé perynsus

JNlpixanne yenoBeka. Jluddysuss Ta30B  Yepe3 TMOBEPXHOCTh  KIIETKH.
JpixatenbHasgs cucTeMa 4esoBeka. JlpIxaTenbHash TMOBEPXHOCTh. Peryisius

nbIxaHus. JlprxarenbHbie 00bEMBI
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HI/II_HeBapI/ITeJ'IBHaH CHCTEMAa 4YCJIIOBCKA. OTI[eJ'IBI MUIICBAPUTCIBHOI'O0 TpaKTa.
HI/IHleBapI/ITeJ'ILHI)IC KCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPHKJIICTOYHOC

MUIIEBAPEHUE

ITokpoBbl m ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. CrtpoeHue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIbTpaLHsl, CEKpELUs U 00paTHOE BCAChIBAHNE

KaK MCXaHU3MbI pa6OTbI OpraHOB BBIACIICHUA. O6p8,30BaHI/Ie MOYH Yy YCIIOBEKA

Z[BI/I)KCHI/IC yeJloBeKa: MblieuHas cucrema. CKelleTHBIC MbIIIOBI U UX pa60Ta.

CTpoeHHE U TUIBI COSAMHEHUS KOCTEH
Teopus sBoOIIMKU. Pa3BuTHe )XM3HU Ha 3emiie

OpomonnoHHass teopuss Y. Jlapuna. Ilpeanmoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JiBukymiye cuisl 3Bosronuu BUoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAcClIeZICTBEHHass HW3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTrnuecko teopun 3Bostounu (CTI). HelitpanbHas Teopus
sBomtorn. CoBpeMeHHast SBOJIIOLMOHHAs Onoorusl. 3HaUYCHHE YBOIOIUOHHON

TCOpHUU B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ KapTUHbI MHUpa

[Tomynsanus kak 3jieMeHTapHas eAuHULAa 3BOJOLUU. COBpPEMEHHBIE METO]IbI
OLIEHKU TE€HETHYECKOTO Pa3sHOOOpa3us W CTPYKTYpbl MOmyisiuuid. M3meHenue
reHooHa MOMYJSALUMU KaK AJIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOphl (IBMXKYIIME CHJIBI) 3BOMIOUMHA. MyTaIrMOHHBIN
nponecc. KomOumHaTMBHas W3MEHUYMBOCTh. JIpeid TeHOB — cllydaiiHbIe
HEHANpaBJIeHHblE W3MEHEHHs 4YacToT ajulesnel B momymsauusx. Oddext
OCHOBATEIIS. Murpanuu. M3omAumss  NOMyJIsALAN: reorpaduueckas
(mpocTpaHCTBeHHAas1), OMonoruyeckas (pernpoayKTUBHAs).

EcrecTtBennplii oTOOp — HampaBisiomuid ¢akrtop dBomronud.  Dopmer
€CTECTBEHHOI0 0TOOpa: ABWKYLIMM, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIMA
(nn3pyntuBHbIi). [TonoBoit 0TOOD.

ITpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOILUH.
Bo3HukHOBeHHEe  TpHUCTOCOONEHM y  OpraHu3moB.  ApomMopho3bl  H
uanoanantauuu. [pumeps! npucnocoOnenuii y opranuzMoB. OTHOCUTENBbHOCTD
IIPUCIIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero kputepunm u cTpykTypa. BumgooOpa3oBaHume Kak pe3yibTar
MUKpO3BOJIOIUU. V3omsmus — kioueBoit paxktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJUIONIaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTMUECKOE), «MTHOBEHHOE»  (TIOJUILIONAU3AIHS,

TH6pPII[H3aI_II/I$I). I[JII/ITGJIBHOCTL OBOJJIFIOIMOHHBIX IMMPOLCCCOB.
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Mexanu3mbl HOpMUPOBAHHS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponpb 3BOMIOIMOHHOI OMONOrUK B pa3pabOTKe HAayYHBIX METO/I0B COXPaHEHUS
Ooropa3zHooOpasus. MUKPOIBONIONHS U KOIBOJIONHUS MApa3UTOB U MX XO35ECB.
Mexanu3mbl  (GOPMHUPOBAHHSI YCTOMYMBOCTH K AQHTHOMOTHKAM M CIIOCOOBI

O0pBOBI ¢ HE

Mertoabl u3ydeHus: Makpo3Bomonuu. [lageoHTonornyeckiue MeToabl U3y4eHUs
sBositouu. Ilepexonupie popmbl 1 pUIIOreHeTHYECKUE Pkl OPraHU3MOB.
buoreorpaduyeckre MeTo1p! H3y4deHus sBotoru. CpaBHeHHE QIIOpPHI U payHbI
MaTEepUKOB U OCTPOBOB. buoreorpadpuueckue obnactu 3emnu. Bunpl-suaemMuku
U PEJIUKTHI.

OMOpPHOIOTHYECKHEe U CPaBHUTEIBHO-MOP(OIOrHYECKUEe METO/Abl H3YUYECHHUS
HBOJIONMH. |'eHeTHYeCKre MEXaHU3MBl IBOJIOIMHM OHTOTEHE3a W TOSBJICHHUS
HBOJIIOLMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OPIaHBI.
PynumenrapHble  opraHbl M aTaBU3Mbl.  MOJEKYJISIpHO-TE€HETHUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOAbl  W3YyYEHHUS  DBOJIOIHH.
I'omonoruynsie reHsl. COBpeMEHHBIE METOJIbI TOCTPOCHUS (PHIIOTEHETHYECKIX
JIepEBBEB.

XPOMOCOMHBIE MyTallUU U IBOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBuia) 3Bojonuu. HeoOpaTUMOCTh SBOJIOIHH.

AI[aHTI/IBHaH paguanus. HepaBHOMepHOCTB TCMIIOB 3BOJJOIMHU

Hayunble runore3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOHOreHe3 H
naHcnepMusa.  JloHayuyHble — NpPEACTAaBIEHUS O  3apOXKACHUU  JKU3HU
(kpeaunonu3M). ['mumoresa MOCTOSHHOTO CaMO3apPOXKIACHHSI >KU3HU U €&
onpoBepxkenue onsitamu  @O. Pemmn, JI. Cnamnmannanm, JI.  Ilactepa.
[TpoucxoxaeHne KU3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE 3TaIlbl HEOpraHMueckoi sBomtonun. [TnanerapHas (reonorudyeckas)
HBOJIIOLIMS. XHUMHUYECKash HBOMOLUUA. AOHOTEHHBIH CHHTE3 OPraHUYECKUX
BemecTB u3 Heopranmdecknx. Omeir C. Mwmnepa u I'. FOpu. OGpazoBanue
nosnMepoB n3 MoHoMmepoB. KoanepaTtHast runoresa A.W. OnapuHa, runoresa
nepsuyHoro OynpoHa Jx. XonneitHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6osumsr (T. Yek) u runoreza «mupa PHK» VY. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Hctopus 3emnu n MeToasl €€ nzydeHus. Vckonmaemble OpraHu4ecKue OCTaTKU.
I'eoxponomnorust u e€ mMeroabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHONOrMyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

HauanesHbie aTansl opranndeckoit sBomtonnu. [losBieHre u 3BOIONNS TEPBBIX

KJIETOK. OBoMOIMs MeTabonn3ma. BO3HMKHOBEHHE TIEPBBIX 3KOCHCTEM.
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CoBpeMeHHbIE MHUKPOOHbIE OHOIUIEHKM KakK aHaJor MEepBbIX Ha 3emiie
coobmectB. CTpoMaTonuThl. [IpokaproThl U 3yKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOUOreHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHE
BUpYycOB. [IpoHcXOKIeHME MHOTOKJIETOYHBIX OPraHu3MOB. BoO3HMKHOBEHHE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTalbl HBOJIIOIMHU BBICIINX pacTeHUu. OCHOBHBIE apoMop(do3bI
pacteHuii. Bpixon pacreHuid Ha cymy. IlosiBieHuMe CHOpPOBBIX PAacTeHUN H
3aBoeBaHne MMM cymu. CeMeHHble pacreHus. IIpoucxoxneHHe LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMopdoO3bl
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBrie XOpa0BbIE )KUBOTHBIE. JKN3HB B BOJIE. DBOIIOLUS I03BOHOYHBIX.
[Ipoucxoxaenune ampuduii u pentuinuil. [IporncxoxaeHrne MIEKOMUTAIOMINX U
ntun. [lpuHmun kmodeBoro apomopgosza. OcBoeHne OECHO3BOHOYHBIMH U
II03BOHOYHBIMU KUBOTHBIMH CYILIH.

PazBuTue xu3HM Ha 3eMIIe 110 3paM U MepUoJiaM: apXxei, IPOTepO30i, NMaeo30i,
Me3030H, KaiiHo30il. OOmas xapakTepucTHKa KJIMMaTta MU Te0JIOTUYECKUX
npoueccoB.  [losBaenne W pacuBeT — XapaKTEpPHbIX  OPraHU3MOB.
VYrneobpazoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMMpAHUSI — JKOJIOTMYECKHE KpU3MCHlI mIpouuioro. IIpuunHbl 1
CJIEJICTBUSL MacCOBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUUYECKHI KpU3HC, €To

0COOEHHOCTH

Paznenst u 3amaum anTponosoruu. Metoasl antpornosniorud. CTaHOBJIEHHE
MPEACTABICHUI O MPOUCXOXKICHUH YeoBeka. COBpEeMEHHbBIC HAYYHbIE TEOPUH.
Cxo0ACTBO 4eNnoBeKa C KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE UYETIOBEKA.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKA C  JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHUECKHE, (hbU3MO0TIOTO-OMOXUMHUYECKHE,
noBefeHyeckue. OTMuUMg 4YelioBeKa OT JKUBOTHBIX. [IpsMoxoxiaeHue u
KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra M BTOPOM
CUTHAJIBHOU CUCTEMBI.

JBuwxymiue cuibl ((akTopbl) aHTPOIOTE€HEe3a: OMOJIOTUYECKHE, COLUANbHBIE.
CooTHolieHre OMOIOTHYECKHUX M COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUM AHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHE MpPEIKU
moaei. YenoBek ymelnblid, MepBbIe H3TOTOBICHUS Opyauid Tpyaa. YenoBek
MPSIMOXOJIAIINN W TIEPBBIA BBIXOJ Jitoned 3a mpenensl Adpuku. YemoBek
reiensoeprekuii — o0ImuN Mpe oK HEeaHJePTaIbCKOTO YeIOBEeKa W YeJIOBeKa
pa3yMHoOro. YenoBek HEaHAEPTAIbCKUN KaK BHJ JIIOAEH XOJOJHOTO KiIMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOI'O THIIA, JAEHUCOBCKHUM YEJIOBEK, OCBOCHHE

KOHTHHEHTOB 32 mpenenamMu AQpukH.
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DBOJIIONHST COBPEMEHHOTO 4eJIoBeKa. ECTeCTBEHHBIM OTOOp B MOMYJISIIUSX
genoBeka. MyTaMoOHHBIH niporiece U noauMopdusm. [lonyssiroHHbIe BOJIHBL,
npeiid reHoB, MUrpanus 1 «3(pQeKT ocHOBaTeNs» B MOMYJISAIHMIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckue pacol. [lonstue o pace. bonbimme pacbl: €BponeouHas
(eBpasmiickasi), aBCTpaJIO-HErpouaHas (PKBAaTOpUAIbHAs), MOHTOJIOUIHAS
(a3marcko-amepuKaHcKas). Bpemst u myTu pacceneHusl 4enoBeKa MO IUIaHeTe.
EnunctBo 4yenmoBedeckux pac. HaydHass HeEcCOCTOATEIBHOCTh pacu3Ma.
[TprucriocoOIeHHOCTh 4YeJoBEeKa K Pa3HBIM YCJIOBUSM OKPYIKAIOIIEH CpEJbl.
Bnusinue reorpaduueckoit cpembl u apeiida reHOB Ha MOP(OJIOTHIO H

(hU3HONOTHIO YeToBeKa
DKOCHCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMHU HayKaMU.
Mertoabl skonorud. IloneBble HaOmoOAeHHUS. ODKCIEPUMEHTHI B 3KOJOTHH:
IpUpOJHbIE M JabopaTopHble. MoaenupoBaHue B 3KOJIOTMU. MOHMTOPUHT

OKPY’KaIOIIEeH CpeIbl: TIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Dkojorudeckre (GpakTopbl M 3aKOHOMEpHOCTU ux aenctBud. Kiaccugukanus
HKOJIOTUYECKUX (HAaKTOPOB: AOMOTHUYECKHE, OMOTHYECKHE, aAHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS dKoJoruueckux Qaxrtopon. IlpaBuio
muanmyma (K. Inpenrens, FO. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnueckue paktopsl. CBeT Kak 3Kojorudeckuii gpaxrop. JeiicTBue pa3HbIx
Y4acTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIIBI
pacTeHuil M KHUBOTHBIX IO OTHOIIEHUIO K cBeTy. CurHanbHas pojib CBeTa.
doTonepruoan3M.

Temmeparypa kak dkojormueckuii ¢axrtop. JlefictBue TtemmepaTypsl Ha
opranusmsl. [IofKknI0TEpMHBIE U TOMOMOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

BnaxxHocte kak skonoruyeckuit akrop. IlpucnocoOnenuss pacteHHi K
NoJiIepKaHuio BogHoro Oananca. Kimaccudukarust pacTeHHid IO OTHOIICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHas,
rIlyOMHHAs TMOJANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOWTaHUs OpraHu3MOB. [IpHcmocOONIeHHs] OpraHU3MOB K
KU3HU B pa3HbIX CPEaX.

buonornyeckne putmbl. BHemnue wu BHyTpeHHHEe puTMbl. CyTOuyHBIE U
roJu4HbIe pUTMBI. [Iprcrnoco6ieHHOCTh OPraHu3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUI KU3HH.
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Kuznennsie hpopmbl oprann3moB. [lonsarue o xu3HeHHOU dopme. Ku3HEeHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHHUKHU, KYCTAPHUYIKH, MHOTOJICTHAC TPaBHI,
oJTHOJIeTHUE TpaBbl. JKu3HEHHBIC POPMBI JKUBOTHBIX: TUPOOHOHTHI, TEOOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue daxropbl. Buapl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOM03 U ero (popmel. [lapazutusm, koonepaius, MyTyaau3M,
KOMMEHCAIM3M  (KBapTHPAHTCTBO,  HaxyjeOHWYecTBO).  Herpodudeckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, (abpuyeckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJACHCTBUN JJIA CYIICCTBOBAHUS OPraHW3MOB B Cpele

obutanus. [IpUHINIT KOHKYPEHTHOTO UCKITIOUEHHS

DKOJIOTHUECKUE XapPaKTePUCTUKH MOmysiiuu. [Tomyssiius kak Ouosiorudeckas
cuctema. Poib HEOTHOPOTHOCTH CPeibl, PU3NIECKUX OAPHEPOB U OCOOCHHOCTEH
OHOI0THH BUAOB B OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBHI MOIMYJISIIHIA.
OcHOBHbIE TMOKAa3aTeIH MOIMYJAIHUUA: YUCICHHOCTh, MIOTHOCTh, BO3pAacTHAs U
M0JIOBasi CTPYKTYpa, pOXKIAEMOCTb, MPHUPOCT, TEMIl POCTa, CMEPTHOCTH,
MUTpaIusl.

DKoyioruueckass CTpykTypa mnomyisiiquu. OneHka YHMCIEHHOCTH MOMYJISALMH.
JluHamuka nonyasuuu v e€ peryssius. buotudeckuili moTeHnuan nomyJssuu.
MopenupoBanue AWHAMUKH —Tmonyisnuu. KpuBbele pocTa YHCICHHOCTH
nonynsauuu. KpuBble BeDKUBaHUA. Perynsiius YyuciaeHHOCTH MOIMYJISIUN: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIIMX OT IUIOTHOCTH. ODKOJOTHYECKHE
ctpareruu BunoB (I- u K-ctparerun).

[TonsiTue 00 »sKonoruueckod Humie BuAa. MecrooOutaHue. MHoOromepHas
Mozenb dkonornueckod Humu JIx.M. Xarumncona. PazMepsl akosornueckou
Huiy. [loTeHnmanbHas 1 peaau30BaHHAS] HUILIN.

Bun kak cucrtema mnonynsuuid. Apeanbl BUIOB. Buabl U MX JKU3HECHHbBIC
CTparerud. 3aKOHOMEPHOCTH  TIOBEJCHUS W  MUTPAIMA  KUBOTHBIX.

brnonornueckue MHBa3UH JYXKCPOAHBIX BUOB

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHuzMamMu B OuHoLleHO3e. DKocHCTeMa Kak OTKpbITasg cucrema (A.JDx.
Tencnu). dyHKUMOHANBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLCHTHI,
KOHCYMEHTBHI, peyleHThl. Tpoduueckue ypoBHU. Tpopuueckue Lenu U CeTu.
AbuoTtnueckue 0;0ku 3kocucteM. [1ouBbI M Wbl B 9KocucTeMax. Kpyrosopor
BEIIECTB U INOTOK SHEPTUU B IKOCHCTEME.

OcCHOBHBIE MOKA3aTENN KOCHCTEMBI. bruomacca 1 npoayKuus. JKOJIOTHYECKUE
MUPaMHUJIbI YUCEN, OMOMACCHI U YHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunble u

BTOPUYHBIC CYKINCCCMU U HUX [PUYHUHBI. AHTpOHOF €HHBbIC BO3ACHCTBUA Ha
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cykueccur. KmmmakcHoe coobmiectBo. buopaszHooOpaswe ©  NHOJHOTa
KpyTrOBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponneie sKocHCTEMBI. AHTPOIMOTEHHBIE 3IKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHo3. Paznuuus Mex 1y aHTPOIIOr€HHBIMH U TPUPOJHBIMHU SKOCUCTEMAMH.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['opojickas diopa
u ¢ayna. CuHaHTponu3zanusi ropojackoid ¢ayHsl. buonormueckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO’KOCHCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHNS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMAX.
[Tepenoc sHEprum u BEMECTB MEXKITY CMEKHBIMH 3KOCUCTEMAaMU. Y CTOMYUBOCTD
OpraHu3MOB, TMOMYJISIIIUA M SKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONIOT€HHBIX BO3ACUCTBUI

buochepa — oOmeruianerapras o0oyiouka 3eMiid, TAE CYIIECTBYET WIIH
cyuiectBoBasia ku3Hb. Yuenue B.J. Bepnanckoro o Ouocdepe. OOGnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcobeHHOCcTH Ouocdepsl Kak
ro0anpHOM  JKOCUCTeMBI. JlMHaMu4eckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB U OHOreOXMMHUYECKHE LHMKIBI (yriaepoja, as3ora).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIIU: TYHIpA,
XBOWHBIC Jieca, CMEIIaHHBbIE W IITUPOKOJMCTBEHHBIC JI€Ca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTENbHBIA W
YKUBOTHBIH MHP OMOMOB CYIIIH.

CtpykTrypa 1 (QyHKIHS KUBBIX CUCTEM, OLIEHKA MX PECYpCHOTO MOTCHIHANA U
onocdepHbIx QyHKIHIA

DKOJOTHYECKHE KPU3HCHI M UX MPUIHHEL. Bo3elicTBre yenoBeka Ha Ouocdepy.
3arps3HeHue BO3yIHo# cpepl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJIHON CpeJibl.
Oxpana BOJIHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3Menenue knumara.

AHTpONIOreHHOE BO3/EMCTBHE Ha PacTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO M XKHUBOTHOTO MUpa. OCHOBHBIC MPUHITUIBI OXPAHBI MPUPOJIBL.
Kpacupie kuuru. Ocobo oxpansieMble mnpuponanbie Tepputopun (OOIIT).
Boranndeckue cambl ¥ 300JI0THIECKHE TTAPKH.

OCHOBHBIE TIPUHIMITEI YCTOWYMBOTO PA3BUTHUS YEIIOBEUECTBA M IPHPOIBL.
PamonanbHOe  MPUPOJOINONB30BAaHUE M COXpPaHEHHE  OMOJIOrMYECKOTro

pazHooOpaszus 3eMin
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METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

e m.edsoo.ru;

e resh.edu.ru;

¢ myschool.edu.ru;
e prosv.ru;

e skysmart.ru;

e vyaklass.ru;

o ege.fipi.ru;

e uchi.ry;

e sdamgia.ru;
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