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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma mo ydeOHOMY mpenmery "buonorus" (mamee - OmoJjorHs) Ha
ypOBHE CpenHero oOmero oopazoBaHus pa3paboTaHa Ha ocHOBe PDemepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoanuu B Poccuiickoit Denepanumy,
dI'oC COO, Konmemnmuu mpernogaBanus ydeOHOro mpeamera «buonorus» u
OCHOBHBIX ITOJIOKEHHH (peepanbHOi pabodeid mporpaMMbl BOCITUTAHHS.

VYueOnpiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydeHus (10-—11
KJIaCChI) SIBJIAETCSI OJTHUM U3 KOMIIOHEHTOB MpeaMeTHoM o0macTu « EctecTBeHHO-
Hay4yHble mnpeaMeTs»y. CornacHo mnonoxeHusiM DPI'OC COO mnpodunbHbIE
yueOHbIe MPEIMEThI, U3y4aeMble Ha YTIyOJEHHOM ypOBHE, SIBIISIIOTCSI CIIOCOOOM
nuddepennman 0O0ydeHUsT Ha YpOBHE cpefaHero oOimiero oOpa3oBaHUs U
Mpu3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOUIMM, CPEIHUM
001MM, CpeaHUM PO (PECCHOHATIHLHBIM U BBICIIIMM 00pa3zoBaHueM. BTo ke BpeMs
KOKABIM M3 A3TUX Y4YEOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTENbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIIUX
3a/1a4y, CBS3AaHHBIX C MOPOQOpHEHTAMed OOydarolMXCs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHMS, CBSI3aHHOT'O ¢ OMOJIOTHEH,
MEJIUIUHO W, SKOJIOTHUEN, IICUXOJIOTHEN, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yuebHOMYy mnpeametry "buosorus" na€r mpencraBieHHE O
ey U 3a1adyax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIIpeneNnseT 00s13aTeIbHOE (MHBAPUAHTHOE) PEIMETHOE COJIEPIKAHUE, ETO
CTPYKTYpHpPOBAHHE IO pa3AeraM M TeMaM, paclpeneieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIeA0BATEIbHOCTh W3Y4YeHHUs Y4eOHOro Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEM oOydaronmxcsi. B mporpamme mo Owosioruu
peaM30BaH TPUHIMI TPEEMCTBEHHOCTH C HM3y4YE€HHEM OHOJOTHMH Ha YpOBHE
OCHOBHOr0o oOmiero oOpa3oBaHus, Oyaromaps 4YeMmy MPOCMAaTPUBACTCS
HaNpaBJICHHOCTh HA TMOCJEAYIOIEe pPa3BUTHE OMOJIOTMUECKUX  3HAHMIA,
OPHUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33pEHMUS,
AKOJIOTUYECKOTO MBIIUICHHS, MPEICTAaBICHUA O 3J0pOBOM 00pa3e XU3HHU, Ha
BOCTIMTaHUE OEPEKHOTO OTHOIICHHS K OKpYXKaroIled MNpUpoaHOM cperne. B
nporpaMMe Mo OHOJIOTUM TaKXke MOKa3aHbl BO3MOXKHOCTH Y4E€OHOTO MpeaMeTa
«buonorus» B peammsanuu TpeboBaHuit DI'OC COO K MIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM pe3yibTaraM OOy4YeHHS U B
(GOopMUPOBAaHMM OCHOBHBIX BHAOB Y4E€OHO-NO3HABATEIbHON AESATENLHOCTU
00yJarouMxcs MO OCBOEHUIO COJEpKaHUs OMOJIOTMYECKOro OOpa3oBaHUs Ha
YPOBHE CpeAHero 0011ero 00pa3oBaHus.

VYueOnbiii npeaMer «buonorus» Ha ypoBHE CpeaHero oouiero oopa3soBaHus
3aBepliaeT OuoJsioruueckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH HA



pacupeHyre 1 yriayoJieHue 3HaHUM O0Oydaroumxcsi 0 KUBOM MPUPOIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOUYHOW OMOJIOTHH, 3MOPHUOJIOTUM U OMOJIOTUU Pa3BUTHA,
TeHETHKH, CEeNIeKIIMU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO YUE€HUS U SKOJIOTUH.

N3yuenne ydeOHOTO mpenMera «buonorus» Ha yriayOJEeHHOM YpOBHE
OPHMEHTHPOBAHO HA MOATOTOBKY OOYyYalOUMXCS K MOCJEAYIOUIEMY MOJYYEHHUIO
Ouojornyeckoro o0Opa3oBaHMsT B By3aX UM OpPraHU3alUsX  CPEIHEro
npodeccuoHaIbHOro o0paszoBanusi. OCHOBY €ro CoJIepyKaHus COCTABIIIET CUCTEMa
OMOJIOTUYECKUX  3HAHUHM, TOJy4EHHBIX TPW HM3YyYEHHH OOYyYarOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUIYECKUX Pa3/Ie]IOB OMOJIOTHH Ha YPOBHE OCHOBHOTO
obmero o6paszoBanusi, B 10—11 kmaccax 3Tu 3HaHUS TOJIy4daroT pa3Buthe. Tak,
paciMpeHbl W YTiyOJieHbl OMOJOTUYECKHE 3HAHUS O PACTCHUSX, >KMBOTHBIX,
rpubax, OakTepusx, OpraHM3Me YeNOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTENLHO BKITFOYEHBI OMOJIOTHYECKHE CBEICHHS IIPUKIIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS TIOCIEAYIONIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke MHTErpanusi OUOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, MOJTYYCHHBIMH OOYYAIOIIMMHUCS TMPU H3y4EHUH
($u3NKU, XUMUH, Teorpaduu U MaTeMaTHKU.

CrpykTypa mporpaMmbl 1o ydyeOHOMy mpenmery "buonorusa" oTpaxaer
CUCTEMHO-YPOBHEBBIM ¥ HBOJIOLMOHHBIA TOJIXOJbl K HM3yYEHHIO OWOJIOTHH.
CornacHo UM, U3y4aroTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE 15 KUBBIX
CUCTEM Pa3HOTO YPOBHS OPraHU3aIMH, YBOJIIOLUN OPraHUYE€CKOro MUpa Ha 3eMIie,
COXpaHCHUS OHOJOTHMYECKOro pa3zHooOpasus mmmaHeTel. Tak, B 10 kmacce
U3Y4aloTCsl OCHOBBI MOJIEKYJISIDHON M KIETOYHOM OMOJIOTHH, SMOPHOJIOTHUU U
OMOJIOTUN Pa3BUTHUS, T€HETUKU U CENIEKIMH, OMOTEXHOJOTHMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYaTM3UPYIOTCS 3HAHUS OOyJarommxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, ¢u3nonoruu 4enoeka. B 11 kimacce u3y4aroTcss SBOJIOLMOHHOE
Y4EeHHE, OCHOBBI KOJIOTHH U YUeHHE 0 Onocdepe.

VYueOnbiii mnpeamer «buonorus» mpu3BaH  00ecTEUUTH  OCBOCHHE
00yJaronMMHCs OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, U/I€H, MPUHIIUIIOB U MPaBuUJl,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHO N KAP TUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOTO00pa3uM U OCOOEHHOCTAX KIETKH, OpraHW3Ma, MOMYJISIHH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIIeIOBAHUSIX B OMOJIOTHH, IPUKJIIATHBIX aCTIEKTaX OMOIOTUIECKUX 3HAaHU . J[J1st
pa3BUTUS M TOJJCPKAHUA HWHTEepeca OOYyJaromuXxcs K OHWOJOTHU Hapsay co
3HAYUTETHHBIM 00BEMOM TEOPETHYECKOT0 MaTepHaia B COAEP>KaHUH ITPOTPaMMBI
1o OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MUCTOPHUEN CTAHOBIICHHUS M PA3BUTHUS
TOW WIM HWHOW 00JaCTH OHMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEHKHBIX
y4EHBIX B pEIlICHHE BAKHEHIINX OMOJOTHYECKUX U HKOJIOTHUECKHX MPOOIIeM.



Lens n3yuenus yaeOHoTO npenmera « buosnorus» Ha yriry01€HHOM ypOBHE —
OBJaJicHUE OOYyYalOUWMMHCS 3HAHUSAMH O  CTPYKTYpPHO-(PYHKIIMOHAILHON
OpTaHM3AIMM JKUBBIX CHCTEM pa3HOTO paHra M MNpUOOpeTeHHe yMEHU
WCIIOJIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUHM MHTEpEca K OMpenenéHHON 001acTu
nmpodeccHoHaTbHON ACATENBHOCTH, CBS3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEICHMSI IS TTPOI0DKSHHSI OMOJIOTHY €CKOTr0 00pa30BaHus.

JlocTmkeHne T1enmM u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIyOI€HHOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1a4:

OCBOCHHE O0YJarONMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUHN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHICTIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MpaBUJIaX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOEHHUH, MHOT000pa3uu M OCOOEHHOCTAX OMOJIOTUYECKUX CHCTEM (KJIETKA,
OpTaHU3M, HOMYJISIIUS, BUJ, OMOT€01IeH03, Onocdepa); O BHIIAIOLIMXCS OTKPBITUAX
¥ COBPEMEHHBIX UCCJIEIOBAaHUIX B OMOJIOT UM,

O3HaKOMJICHHE OOyJaloUMXCcsi C METOJaMHU IO3HAHUS >KUBOW MPUPOIBI:
UCCIIeIOBATENIbCKUMHU ~ METOJaMU  OMOJIOTHYECKUX HayK (MOJISKYJISIPHOU W
KJIETOYHOW OHOJOTHH, SMOpHOJOTHUM U OWOJOTHUH pa3BUTHUSA, TEHETUKU WU
CEJIeKIIUM, OWOTEXHOJOTMM W CUHTETHYECKOW OHOJIOTHH, MaJCOHTOJIOTHH,
DKOJIOTHH); METOJaMU  CaMOCTOSITEJIbHOTO  MPOBENEHUS  OUOJIOTHMYECKHUX
uccienoBannii B yabopatopuu M B mpupoje (HaOrofeHue, HW3MepeHHe,
HKCIIEPUMEHT, MOAECIUPOBAHNUE);

OBJaJicHuE OOYYaroNMMHCS YMEHUSIMU: CAMOCTOSITEIHHO  HAXOJIUTh,
aHAJTM3UPOBATh M HCIOJh30BaTh OMOJOTUYECKYIO WH(MOPMAIUIO; T0JIb30BATHCS
OMOJIOTHYECKOM TEPMHUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBJIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTHH ¥ COIUAILHO-)KOHOMUYECKUMH ¢ HIKOJOTHYECKUMHU
nmpobyieMaMy 4eI0OBEYECTBA; OICHUBATh TMOCJEACTBUS CBOEH ACSITENLHOCTU IO
OTHOIIICHUIO K OKPY’KAIOIIeH MPUPOTHOW cpene, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBIO  OKPYXKaIOUMX JIFOJel; OOOCHOBBIBaTb W  COOMIONATH  MEpHI
npo(UIAKTUKY UHPEKITMOHHBIX 3a00JI€BaHUM, MpaBUia OBEACHUS B MPUPOJIE U
obecnieueHus 0€30MacHOCTH COOCTBEHHOM JKU3HENEATEIbHOCTHU B Up €3 BbIY AN HBIX
CUTyallUsIX TPHUPOJHOTO W TEXHOTCHHOT'O XapaKTepa; XapaKTephu3OBaTh
COBPEMEHHBIE HayYHBIE OTKPHITHS B 00J1aCTH OMOJIOTHY;

pa3BUTHE Y 00YUYAIONMXCS MHTEIUICKTYAITbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMpPOIECCE 3HAKOMCTBA C BBIJIAIOIMMHUCS OTKPBITHAMH W COBPEMEHHBIMH
UCCIICIOBAaHUSIMU B OHWOJIOTHH, pEIIaeMbIMU €10 TpoOJeMaMu, METOJI0JOTHEH
OHMOJIOTUYECKOTO UCCIIeI0BaHUs, pOBENICHUS AKCIIEPUMEHTATLHBIX
UCCIIeIOBaHUM, pelIeH s OMOJIOTUYECKUX 3a/1a4, MOJIETTMPOBaHUS OMOJIOTHYEC KX
00BEKTOB U MPOILIECCOB;



BOCIIUTaHHE Yy 00y4YaroUMXCs IEHHOCTHOTO OTHOIIEHUS K KUBOU PUPOJIE B
IEJIOM M K OTJIETIbHBIM €€ 00BEKTaM U SBJICHUSIM; (OPMHUPOBAHHUE SKOJIOTUIECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHHUS B TPHUPOJIE;
WHTETPAIUU €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuobpereHne  OOyYaOIMMMHUCS ~ KOMIIETEHTHOCTH B PallMOHATBHOM
MIPUPOJAOTIONL30BaHNN (COOMIOIEHNE TPaBWJI TOBEACHHUS B MPUPOIE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(epbl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbS U 310P OBb S
OKpy)Karonmx JroAed (coOmomeHuss wMep TpOodUIAKTUKA — 3a00JICBaHUH,
obecrnieueHre OE€30MAaCHOCTU KU3ZHENEATEIbHOCTH B UPE3BBIYANHBIX CHUTYaIHSIX
MNPUPOJAHOTO M TEXHOINEHHOTO XapakTepa) Ha OCHOBE HCMOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUM U YMEHHI B OBCEAHEBHOM )KU3HU;

CO3JaHHe  YCJIOBUM JJi1  OCO3HAaHHOrO  BbIOOpa  00yYaroOMMUCS
WHIUBUAYAIbHOU 00pa3oBaTeLHOU TPACKTOPHUH, CIOCOOCTBYIOIIEH
MoCJeyoneMy NpopecCUOHATBHOMY CaMOOIPEACIEHUI0, B COOTBETCTBUU C
WH/IMBU1YaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSMHU PETHOHA.

OO6uiee uKcio YacoB, OTBEJIEHHBIX HA U3YYEHHE OMOJIOTUH Ha YTITyOJIEeHHOM
ypOBHE cpeaHero oodiero oopazoBanus, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEIEIO).

Ot160p opranuzanMoHHbIX (OPM, METOJOB U CPEJICTB 00yUeHUsS OUOJIOTUU
OCYIIECTBISIETCS. ¢ Y4E€TOM CHEeUU(UKUA €ro COAepKaHWusi W HANpPaBICHHOCTH Ha
OpOJOJDKEHHE OMOJOTMYECKOTO O00pa3oBaHMs B OpPraHU3aLUAX CPEIHETO
po(ecCHOHATBHOT0 M BRICIIIET0 00pa30BaHUS.

O06s13aTenpHBIM yCIIOBUEM IIPU 00yUE€HUHU OUOJIOTHH Ha YTITyOJIEHHOM YPOBHE
SBJIICTCS] TIPOBEJCHUE JTAOOPATOPHBIX M MpakTHUecKux pabotr. Tawke ydacTtue
00yJaromUXCs B BBINIOJHEHUH MPOCKTHBIX M yUEOHO-HCCIIEIOBATENILCKUX PadoT,
TEMaThKa KOTOPBIX OMNpEAeNseTcs Y4YUTeIeM Ha OCHOBE HUMEIOIIMXCS
MaTepUaATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUI.



COJAEP>KAHUE ObYUYEHUA
10 KJIACC

CopepxaHue MpOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHOM ntorosoi arrectanuu (I’ MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass OMOJIOTHUSI — KOMIUIEKCHAsA Hayka. KpaTkas uctopus pa3BUTHS
Oumosiornn.  buojornyeckue HaykKd M H3y4yaeMble UMH  MPOOJIEMBI.
QyHAaMEHTAIbHbIC, MPUKIAJHBIE W IIOWCKOBBIE HAYYHBIE MCCIEAOBAHUA B
OMOJIOTHH.

3HaueHue Ouonaoruu B GOpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruel. 3HaUeHUE OUOJIOTHH B
MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIUIEHHOCTH, OXPaHE PUPOJIBI.

JdeMoHCcTpanumn

[Hoptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun,
V. TI'apgein, I'. Mengnens, B. . Bepnanckui, W. I1. [Tasnos, 1. 1. Meunukos, H.
. BaBuios, H. B. Tumodees-Pecosckuit, /[x. Yorcon, ®. Kpuk, /. K. benses.

Tabnmuupr u cxembl: «CBsI3b OMOJIOTUM C APYTMMH Haykammny», «Cuctema
OMOJIOTMYECKUX HAYK).

Tema 2. ’KuBble cUCTEMbI M MX H3YY€HHUE

XKuble cucTeMbl Kak TpeaMmer u3ydeHwsi Ouonorud. CBOWMCTBA >KHBBIX
CHCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCT,
CJIOKHOCTb U YIOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHU3ALHNS,
CaMOBOCITIPOU3BEAEHUE, PA3APAXKUMOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3ald >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM,
TKAHEBBIU, OpPraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBOU, 9KOCHUCTEMHBIN
(bnoreonienoTHyeckuit), Onochepusii. Ilporecchl, MPOUCXOISIME B KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU *KUBOro. JKu3Hb Kak Qopma CyIlIeCTBOBAHUS
Marepuu. Hayku, n3zydaromme )KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3alvH.

N3yuenune xuBbIX cucteM. Metoabsl Ouosiorndeckod Hayku. HaGmomenue,
M3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3auus, Meraadanus. [loHaTre o 3aBUCUMON U
He3aBUCUMOM nepemeHHOW. Ilmanuposanue oskcnepumenta. [locTtaHoBka u
npoBepka runote3. Hynesas runotesa. [lonstue BbIOOPKHU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbIX. OILIEHKa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3ynpTaTtoB. llpuuMHBI HMCKaKEHHs pe3yJIbTaTOB JKcnepuMmeHTa. [loHaTue
CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuK



Tabmuubr u cxembl: «OCHOBHBIE NpPHU3HAKK KU3HW», «buonornyeckue
cuctembl», «CBOMCTBa XKUBOW Marepum», «YPOBHU OpPraHU3ALMMU >KUBOU
npupoib», «CTpoeHHe MKUBOTHOW KIETKW», « TKaHM >KUBOTHBIX», «CHCTEMBbI
OpTaHOB YEJIOBEUECKOTO opraHuszmay, «buoreornenos», «buochepa», «Metoab
M3Y4YEHHUS )KUBOU MPUPOIBI».

OOGopynoBanue:  jgaboparopHoe  oOOpyaOBaHWE  JJIsI  IPOBEICHUS
Ha0JII0/IEHNH, U3MEPEHH, IKCTIEPUMEHTOB.

IIpakTnyeckas paodora «lVcnonb30BaHHE pa3IUYHBIX METOAOB IIPHU
M3YYEHUU KUBBIX CUCTEMY.

Tema 3. bruoJiorus KJIeTKu

Knetka — cTpykTypHO-(pYHKIMOHANbHAas eauHUIA >kuBoro. Mctopus
oTKphITUA KieTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopust (T. [1IBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE TOJIOKEHUS COBPEMEHHOM KJIETOYHOU
TEOPUHU.

Meroapl  MOJEKYISIpPHOM W KJIETOYHOM  OMOJOTHM: MHMKPOCKOMMS,
xpomarorpadusi, 371eKTpoPope3, METOJ MEUEHBIX aTOMOB, AU(PepeHInaTbHOe
HEHTpUPYTUpOBaHUE, KyJbTUBUPOBAHUE KIETOK. H3yuenue ukcupoeanHsix
K1emoK. DNEKTPOHHAass MUKpockonusi. Kongoxanvnas mukpockonus. Bumanvroe
(npudsicu3HeHHoe) u3yieHue Kiemox.

JleMoHcTpanH

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. [lInelinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: « CBETOBOM MUKPOCKOID), « DIEKTPOHHBIM MUKPOCKOID,
«Hctopus pa3BUTHS METO10B MUKPOCKOTIUN.

O6opynoBaHue: CBETOBOM MHUKPOCKOTN, MHKpPOTIpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATBbHBIX KIETOK.

IpakTuyeckas padora «l3ydeHne MeTONOB KIETOYHOM OHMOJIOTHN
(xpomatorpadusi, amekrpodope3, auddepeHnuaTLHOE EHTPUDYTUpOBaHNE,
TTLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m €€ pomp Kak pacTBOpUTENs, PEAreHTa, y4aCTHE B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOperyasiund. MuHepanbHble BEIIeCTBA KJIETKU, UX OMOJIOrHYecKas
poJib. POJIb KATHOHOB 1 aHUOHOB B KJIETKE.

Oprannyeckue BelecTBa KIETKA. buosiormyeckue noauMepsl. benku.
AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpyKTypbl O€IKOBOM MoJieKyibl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBsA3b. BTopuuHas, TpeTUYHas, 4ETBEPTUYHAs
cTpykrypsl. Jlenarypauus. CpoiictBa OenkoB. Kraccudukauus Oenxos.
buonornueckue pynkunu 0enkoB. [lpuonsi.



VYrneBoasl. MoHOCaXapuabl, TUCAXapUIbl, OJIUTOCAXAPHUIbI U TIOJUCAXAPUIBI.
O0umii TUTaH CTpOeHUS U (PU3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornueckue QyHKIUN yraeBOI0B.

Jlutmuaet. I'mapodunpHO-THAPOPOOHEIE CBOMCTBA. Kiaccudukanys TumiaoB.
Tpurmumepunpl, Gochoaumuasl, BOCKH, CTEpOUAbl. buomorndeckue GyHKIAN
munuAoB. O01me cBoHCTBa OMOJIOTHIECKUX MEMOPaH — TEKY9IECTh, CITOCOOHOCTH K
CaMO03aMbIKaHHIO, OJIYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK n PHK. CtpoeHne HyKIEHMHOBBIX KHCJIOT.
Hyxneotuasl. Ilpunnmn komruiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupanb. Mectonaxoxaenune u ouosorndeckue gynkmum JTHK.
Bunst PHK. ®@ynknun PHK B knetke.

Ctpoenue monekyisl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonornueckue pynkuuu AT®. BoccTaHOBIEHHBIE TIEPEHOCYUKHU, UX (PYHKIIUU B
Kinetke. /lpyeue Hyxneosuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl 2enomMuKuy, MpaHCKPURMOMUKU, NP OMEOMUKU.

CrpykTrypHast Ouosorus: OMOXUMHUYECKHUE U OMo(U3NUECKUE UCCIEI0BAHNUS
COCTaBa M TPOCTPAHCTBEHHOM CTPYKTypbl OuoMosekyn Moodenuposanue
CMPYKMYpol U QYHKYUL OUOMONEKYN U UX Komnaekcos. Komnvromepnwiil Ouszaun u
op2eanuyecKul cunmes OUOMONEKYI U UX HENPUP OOHLLX AHATIO0208.

JleMoHcTpanH

[Toptpersr: JI. [Tomunr, k. Yorcon, @. Kpuk, M. Yuikuunc, P. ®panknus,
®. Coaurep, C. [Ipy3unep.

Hunarpammbl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXHBOU
npupojae», «PactipeneneHne XUMIUIECKUX JJIEMEHTOB B )KUBOU TIPUPOJIC».

Tabmuuer 1 cxembl: «llepronnueckas TabiMIa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenue MoJeKylbl BOJbI», «BemectBa B coctaBe opraHu3MoBy, « CTpoeHue
MOJIEKyJbl Oenkay, «CTpyKTypbl O€nKOBOW MOJEKynbl», «CTpoeHHEe MOJEKYI
yraeBoaoB», «CTpoeHne MOJeKyd JunuaoB», «HykienHOBbIE KHCIOTHIY,
«Ctpoenue MoJieKybl AT Dy,

O6opynoBaHue: XUMUYECKas MOCYyJa M 000pya0BaHUE.

JlaGopaTopHasi paboTa «OOHapy)eHHe OETTKOB C ITOMOIIBIO KaueC TBEHHBIX
pEaKLuin.

JlabopaTtopuass  padora «lccrnegoBaHue  HYKJIEMHOBBIX  KHUCIIOT,
BBIJICIICHHBIX U3 KJIIETOK Pa3JIMIHBIX OPTaHU3MOB).

Tema 5. CtpoeHue u pyHKIMHU KJIE€TKH

Tumel KJIETOK: JyKapuUOTHYECKass | mnpokapuoTudeckas. CTpyKTypHO-
(yHKLMOHAIbHbIE 00pa30BaHUs KIETKH.



Ctpoenue npokapuoTudeckoi kinetku. Kierounas cTeHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOCHHS TeTepoTpodHON U aBTOTPO(PHOU MPOKAPUOTHYECKUX
KJIETOK. MeCTO U pOJib MPOKAPUOT B OMOIICHO3AX.

Ctpoenue U (YHKIIMOHUPOBaHUE AYKapUOTHYECKOU KJIETKHU.
[Inasmarnyeckas wmemOpana (mmasmasiemMma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHcTOpT BelIeCTB Yepe3 IIa3MaTHIecKyt0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPHUUYHBIN
aKTUBHBIN TpaHcnopt). [lomynponunaemocts MeMOpanbl. PabGorta HaTpwmii-
KaJIMEBOT'0 Hacoca. DHAOIMTO3: TUHOIIMTO3, (aronuTo3. Dk30uuto3. Knerounas
creHka. CTpykTypa U QyHKIUU KJIETOYHON CTEHKH PaCTEHH, TpHOOB.

[uromnazma. [{uto3zomnb. [utockener. JIBuxkeHne quToriazmMbl. OpraHoubl
kinetku. OJnHOMeMOpaHHbIE OPTraHOWIbl KJIETKHU: DSHJIOIJIa3MaTU4ecKas CeTb
(OIIC), anmapat I'onbaxxu, TU30COMBI, UX CTpoeHHE W (PyHKIMU. B3aumMocBs3b
OJTHOMEMOpAHHBIX OPraHouAoB KieTKU. CTpOEHHE TpaHySIPHOTO PETHKYIyMa.
Mexanusm nHanpaenenus denkos ¢ IIIC. Cunte3 pacTBOpUMbBIX OenkoB. CHHTE3
KJIETOYHbIX  MeMOpaH. [I'nmankuii  (arpaHyisipHbIi)  SHAOIUIA3MATUYECKUMA
petukynyM. CekperopHas ¢pyHkuus anmnapara ['onabmxu. Moouguxkayus benxkos 6
annapame ['onvoocu. Copmuposka benkos 6 annapame I onvoaxcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosm pacturenbHbiX KieToK. Kilerounslii cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKA: MUTOXOHAPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonoputi u niacmuod. Cumbuoeenes (K.C. Mepexcrkosckuil,
JI. Mapeynuc). Ctpoenne u (GyHKIIMM MUTOXOHApUN W miactua. IlepBuumnsle,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHHTE3UPYIOUMX  JYKApHOT.
XJIOPOIIACTHI, XPOMOILIACTHI, JICMKOTUIACTHI BHICIIMX PACTCHUM.

HememOpanubie opranonas! kKiaeTku CTpoeHHe W QYHKIIMA HEMEMOpPaHHBIX
OpraHou0B KJIETKHU. PubGocompsi. Ilpomexcymounvie  unramenmoi.
MukpodunameHTsl. AxkmuHogvle Mukpoguiamermol. MBbIILICUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblx Kiemok. MukpotpyOouku. Knerounsrit
ueHtp. CTpoeHue U JABWKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOUKH
uutomnasmel. Llentpuons. berku, accoyuupoeamnmvie ¢ MukpoguiameHmamu u
Muxkpompyoouxamu. MomopHuvie benxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKU, UX CTPOCHUE U
byukuuu. SnepHbiii OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmOJIOKEHHE
XpoMOCcOM B HHTep(ha3HOM siape. Jyxpomamuu u 2emepoxpomamut. benku
XpOMAaTUHA — TUCTOHBL. Jlunamuka so0epHoti o0bonouku 6 mumo3ze. Hoepmwiii
MpAaHcnopm.

Kunerounsle BkmoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHO).

JleMoHcTpanuK



IToptpersr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbr u cxembl: «CTpoeHHE SyKapuUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHwe pacTUTeNbHOM — KieTku», «CTpoeHue
MUTOXOHIPUNY, « S 1po», « CTpoeHne NpOKapUOTHYECKOU KIIETKIY .

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl PacTUTENbHBIX,
’KUBOTHBIX KJIETOK, MUKPOTIpENnapaThl 0aKTepUaIbHBIX KJIETOK.

JlabopaTtopHass pabGora «l3ydeHue CTpOEHUSA KIETOK Pa3JIMYHBIX
OPraHUu3MOB.

IpakTuyeckas padora «3yueHue CBOMCTB KJIETOYHON MEMOPaHbBD».

JlabopaTopHas padora «VccinegoBanue Iia3mMov3a W JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckas padora «l3ydyeHue  JBWKEHUS  UUTOIUIA3MBI B
PaCTUTEIBHBIX KIETKAX.

Tema 6. OOMeH BelIeCTB M PeBpPALICHHE JHEPI UM B KJIETKe

AccUMWISILINA U TUCCUMUIIALIMS — IBE CTOPOHBI MeTabom3Ma. Tumbsl oOMeHa
BELIECTB: aBTOTPO(HBIA U rerepoTpodHbId. YyacThe KucIopoaa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe obecreueHue KieTku: mnpeBpauieHue ATD B
oOMmeHHbIX mpoueccax. DepMEHTAaTHBHBIM XapakTep peakUuid KIETOYHOTO
Metabonmu3ama. DepMeHTbl, UX CTPOEHHE, CBOICTBA M MEXAHU3M JACHCTBUS.
Kodepmentsl. OTimuus (epMEHTOB OT HEOPTAHUUECKUX KaTanu3aropoB. benku-
aKTUBATOPbl M OEIKU-UHTHUOUTOPHI. 3aBUCHMOCTb CKOPOCTH (DepMEHTAaTUBHBIX
peakKIuii OT pa3aMyHbIX (aKTOPOB.

[lepBUYHBI CHHTE3 OPraHUYECKHX BEHIECTB B KieTke. DOTOCHHTES.
AHoKcueennvili u oxcueeHHvlll omocunmes y doaxkmepuu. Ceemocobuparouyue
nucMeHmyl U NUSMEeHmMbl peakyuoHHO20 yeumpa. Poab XJI0pOIIacToB B IPOLECCE
doTocunTtesa. CreToBas 1 TeMHoBas pa3bl. Domoovixanue, Cs, Cy. u CAM-munwi
gpomocunmesa. IlpoayktuBHOCTh (poTOCHHTE3a. Brnmsinue paznuyHbix (HakTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUEeHNE (OTOCUHTE3A.

XEMOCHHTES. Pa3znoob6paszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPpUPUIMPYIOLIE OaKTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HAYECHUE XEMOCHHTE3A.

AnaspoOHble opranusmbl. Bunbl 6poxenus. [IpoaykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH K BO30YIUTEIHN O0JIC3HEM.

AspoOHbIe OpraHu3MBbl. Drarbl JYHEPreTUYECKOro oOMmeHa.
[ToaroToBUTENBbHBIN 3TaIL. [ TMKOIN3 — OECKUCIOPOIHOE PACIIEIUICHUE TIIFOKO3HBI.

buonornueckoe OKMCIEHUE, UK KIETOYHOE JIbIXaHue. Pojab MUTOXOHAPUL B
npoueccax ononornyeckoro okucienus. Lukmueckue peakunu. OKUCIUTENbHOE
dbocopmwupoBanue. Hepeus memoOpanHoco epaouenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cummasei. IlpenmyliecTBa a’dpoOHOro MyTH
oOMeHa BelIecTB nepea aHa3poOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO0 0OMEHa.

JdeMoHCcTpPauu

IToptpersr: JIx. Ilpuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Owurenbrapar, I[1. Murtuenn, I'. A. 3aBap3uH.

Tabmump! u cxeMbl: « DoTOCHHTE3», « IHEPTETHUECKUM 0OMeH», «brnocruHTE3
oenkay», « CtpoeHue pepMeHTay, « XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYyAOBaHUE JJIsl PUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIpENapaToB.

JlabopaTtopHass pabora «lI3yyeHue KaTATUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMuUIIa3bl WK KaTanaa3bl)».

JlaGopaTopHasi pabora «M3yueHue QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/1a BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTtopHasi pab6ora «CpaBHeHue mpolieccoB (OTOCHUHTE3A W
XEMOCHHTE3a».

JlaGopaTopHasi paboTa «CpaBHEHHE TPOIECCOB OPOKEHUS U IBIXaHUS».

Tema 7. HaciencTBeHHasi MHHPOPMALUA M peau3anus e€ B KJIeTKe

Peakunn marpuunoro cuntesa. [[puHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOI'0 CUHTEe3a. Peanu3aniusa HacnencTBeHHOM nHpopmaruu. ['eHeTndec kuit
KOX, ero csoicTtBa. Tpanckpunuus — Marpuusbii cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUMNIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIUIEILHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasmms u e€ stansl. Yuactue TpancniopTHbix PHK B OnocunTtese 6enka.
Ycnousi Ouocunreza Oenka. KomupoBanue aMUHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oernka.

Cogpemennvie npedcmagnenus o cmpoeHuu 2eHog. OpraHuzanus reHoma y
MPOKAPUOT U AYKAPUOT. Perysius akTUBHOCTU I'€HOB y MPOKapuoOT. I'mnote3a
onepona (®. XKako0, XK. Mano). Monexynapuvie mexanuzmbl SKCNPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomsl 2enos. Perynsaims oOMEHHbBIX
MPOLIECCOB B KJeTKe. KIeTouHblid TOMeoCTas.

Bupycol — Heknietounbie hOpMbI KU3HU U 00 MraTHbie apa3utel. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. /KusHeHHblll YUK
JIHK-cooeporcawux eupycos, PHK-cooepacawux e6upycos, obaxmepuogpaeos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHbie 3a00seBaHusl yenaoBeka, )XKUBOTHbIX, pacTenuid. CITJ, COVID-
19, conmanbHbIEe U MEAUIIMHCKUE POOJIEMBI.

buoungopmamuxa: unmespayus u ananusz 6orvuiux maccueos («bigdatay)
CMPYKMYPHbIX Ouonocuyeckux oanHvix. Hanomexnonoeuu 6 buonocuu u meouyune.
LIpocpammupyemvle hynkyuu 6enxos. Cnocobbt 00CmasKu 1ekapcms.



JleMoHcTpanMH

[Toptpertsr: H. K. Kosbuos, /1. . IBaHOBCKMIA.

Tabmump! n cxemsl: «brocunTe3 Oenkay, «['eHeTHUeckmii Ko1», « BUpPyChI»,
«bakTrepuodarm».

IpakTnyeckas padora «Co3nanre MOJEIN BUPYCay.

Tema 8. JKuzHeHHbIH HMKJ KJIETKH

Knerounsii mwkmn, ero mepuonabl W peryminus. MaTepdasza m MUTO3.
Oco0eHHocTH TpolecCcOB, MpoTekarouwmx B uHTep(daze. [loAroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuiét  (MOCTMUTOTHYECKUHM), CHUHTETHMUECKUH U
MOCTCUHTETUYECKUH (MMPEMUTOTHYECKUI ) TEPUO/bI UHTEPPa3bI.

Marpuussiii cunte3 JJHK — perumkanms. Ilpunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh, IMOJIYyKOHCEPBAaTHUBHBI CUHTE3, AaHTUIIAPAILIEIILHOCTD.
Mexanusm permmkannu JJHK. Xpomocomel. Ctpoenne xpomocom. Temomepsl u
TeJIoMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapuoTHN. JIUTUIOUIHBIA W
ramwiouHbli  HabOpel XpoMocoM. ['oMonoruusele XpoMocombl. [lojoBeie
XpPOMOCOMBL

enenne knerkn — wmuTo3. CTagum MHTO3a M NPOUCXOASAIIME B HHUX
npoueccel. Tunbl Muto3a. Kapnokunes u nurokuHes. buonornueckoe 3HaueHHe
MHTO3a.

Perynsaums murotnueckoro nukna kietku. [Iporpammupyemas kinerodHas
rudesnb — arnonros.

Knerounoe snpo, xpomocombl, (yHKIMOHAJIbHAs TeHOMUKA. Mexanusmobl
nponugepayuu, ouggepenyuposku, cmaperus u euberu xiemox. «L{ugposas
KIemKay — ououngopmamudeckue Mooenu QYHKYUOHUP 08AHUSL KIEMKU.

JdeMoHCcTpPauu

Tabmumpr 1 cxembl: «KU3HEHHBIM UK KICTKW», «Mwuto3y, «CtpoeHue
xpoMmocom», «Permukanus JTHK.

O6opynoBaHue: CBETOBOI MUKPOCKOII, MUKpOTIpenapathl: «MUTO3 B KJI€TKax
KOPEILKA JIyKay.

JlabopaTtopHass  pabdora  «l3ydyeHHMe  XpOMOCOM Ha  T'OTOBBIX
MHKpOTIpEnaparax».

JlaGopaTopHasi paborta «HabmoneHne MuTo3a B KJIETKaX KOHUYHMKA KOp eIITKa
JyKa (Ha TOTOBBIX MUKPOTIpenapaTax)y.

Tema 9. CTpoenue n pyHKIIMH OPraHU3MOB

buonornyeckoe pazHooOpa3ue OPTraHUu3MOB. OJHOKJIETOYHBIE,
KOJIOHUAIbHBIE, MHOTOKJIETOYHBIEC OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHHMSI M KU3HEHCATENIbHOCTH  OJHOKIIETOYHBIX
opraHu3MoB. bakrtepun, apxew, OJHOKIETOYHbIE TpUOBI, OJHOKJIECTOYHbIC
BOJIOPOCIH, APYryue NpOTUCTHI. KOJIOHManbHbIE OpraHU3Mbl.



B3auMocBA3b 4YacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OprasHbl U
cucTeMbl opranoB. Opranusm kak eauHoe nenoe. ['omeocras.

Tkaam pacteHmit. TwHIBI pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHasd,
MOKPOBHAsA, MPOBOJSIIAS, OCHOBHas, MexaHmdeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKITUH 1 pacIioIoKEHUS TKaHeH B OpraHaxX pacTCHHM.

TKaHM JKMBOTHBIX M YE€JOBEKA. THIbI JKMBOTHBIX TKAHEH: DIIMTEIMAIbHASA,
COCAUHUTENbHAS, MbllIeuHas, HepBHasi. OCOOEHHOCTH CTpOoeHusA, (QYHKIUN U
PacMoJIOKEHUS TKAHEW B OPraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpaTUBHbIE OpraHbl pacTeHud. Oprasbel U
CHCTEMBI OPTaHOB JKUBOTHBIX M YenoBeKka. OyHKIIMM OPraHOB U CHCTEM OPTaHOB.

Onopa tena oprann3moB. Kapkac pactenuil. Ckenerbl OJHOKIETOUYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapyHbiii M BHyTpeHHUHN ckener. CTpoeHue u
TUIBI COSTUHEHUS KOCTEH.

JIBr>keHre  OpraHu3MoB. JIBW)KEHHWE  OJHOKJIETOYHBIX  OpPraHW3MOB:
amMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PAaCTEHUM:
TPONMHU3Mbl U HACTUM. JIBHIKEHHME MHOTOKJIETOYHBIX >XUBOTHBIX M YEJIOBEKA:
MbllieuHas cuctema. Peduiekc. CkenerHbie MBIIIIIBI U UX paboTa.

[Iutanne opranuzmoB. llormomieHne BOABI, YIVIEKHCIOrO Ta3a H
MHHEPAIbHBIX BEHIECTB pacTeHUsiMU. [luTaHue kMBOTHBIX. BHyTpHUMNosoCcTHOE 1
BHYTPUKJICTOUHOE TNuIeBapeHue. [luranue Mmo3BOHOUYHBIX MKUBOTHBIX. OTHenbl
MUIIEBAPUTENLHOTO TpakTa. [lumeBapurensHble xene3bl. llumeBapurenbHas
CHCTEMA YEIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHui. Jlpixanue >kuBOTHBIX. [{uddy3us
ra3oB Uepe3 NOBEPXHOCTh KIeTKU. KoxkHOE npixanue. [{prxarenpHast MOBEPXHOCTD.
XKabeprHoe u nérouHoe apixanue. J{prxanme M03BOHOYHBIX )KUBOTHBIX U UEJIOBEKA.
DOBOJIOUMOHHOE YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixarenpHasi cCUCTEMa 4YeIOBEKAa. MeXaHW3M BEHTWISIUUMU JETKUX Yy MTULl U
MJekonuTarommx. Perynsauus apixanus. [{pixaTenbHbie 00bEMBI.

TpaHcrOpT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CHCTEMBI PACTEHHM.
TpaHcnopT BemecTB y JKHUBOTHBIX. KpOBEHOCHass cucteMa M €€ OpraHbl.
KpoBeHocHas cucteMa NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru KpoBooOpamieHus. DBOJIOIUOHHBIC
YCIIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI IO3BOHOUHBIX )KUBOTHBIX. PaboTa
cepAuau e€ peryssnus.

Beigenenue y opranusMoB. Beigenenue y pacteHuid. BeiaeneHue y
#KUBOTHBIX. CokparurenbHble Bakyosd. Opranbel BbljenieHus. DOuinbTpanus,
cekpenusi 1 00paTHOE BCAChIBaHHE KaK MEXaHU3Mbl Pa0OThI OPTaHOB BbIACIICHUS.
CBs3b IOJIOCTH TEA C KPOBEHOCHOM U BBIIECIIMTENBHON cUcTeMaMu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u QyHKIMOHUPOBAHUE
HedpoHa. OGpazoBaHre MOYH y YeTIOBEKA.

3ammra y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii W MHMCTHI TPOCTEHIMX. 3alUTa y MHOTOKJICTOYHBIX pPacTEHUH.
Kytukyna. Cpencta macCUBHOM U XMMUYE€CKOM 3a1UThl. DUTOHIINIBI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX TPOU3BOJHBIE.
3ammra opraau3Ma oT Ooje3Hel. IMMyHHas cucTema denmoBeka. KiletouHslil u
TYMOpPaIbHBI MMMYHUTET. BpoXaEHHBIH M TPUOOPETEHHBIN crenuduyecKuit
MMMYHUTET. Teopusi KIOHaIbHO-CelneKTHBHOTO nmMMmyHHTeTa (I1. Dpmux, ©. M.
bepuer, C. Tonerana). BocnianuTensHble OTBETHI OpTaHU3MOB. POJIb BpOKIEHHOT O
MMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JICBaHUIA.

Paznpaxumocts U perymsiuuds y OpraHusMoB. Paszgpaxumocts vy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTs W peryisinus y
pacTeHunil. POCTOBBIE BENIECTBA U X 3HAYECHUE.

HepBHast cuctema u pedrekropHas peryasinust y >KUBOTHbIX. HepBHas
cucTeMa U €€ OTeNbl. DBOIIOLIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI
y XKUBOTHBIX. OT/AENbl FOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
pedrnekropHas nyra. be3yciioBHbIE U YCIOBHBIE PEQIIEKCHI.

['yMOpanbHast peryisinys U SHAOKPUHHAs CUCTEMa KMBOTHBIX M YEJIOBEKA.
JKene3pl DSHIOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JI€MCTBHE TOPMOHOB.
B3anMocBs3b HEpBHOW W SHAOKPUHHOW cucTeM. [ unotanamo-runoduzapHas
CHCTEMA.

JdeMoHCcTpauu

[Toptper: W. I1. ITaBnos.

Tabmuer U cxembl: « OIHOKJIETOYHBIE BOAOPOCTN», «MHOTOKIETOUHBIC
Bojopocin», «baktepuny», «lIpocteiimmey, «OpraHbl IBETKOBBIX PACTEHUI»,
«CucteMbl OpraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKkoMbIX», «Tkanu pactenuit», «KopueBbie cuctempn», «CTpoeHue cteOs»,
«CTpoeHue JMCTOBON IUIACTHUHKWY», «TKaHU KUBOTHBIX», «CKEJET YeloBEKay,
«IInmeBapurensHas cuctema», «KpoBeHocHas cucrteMa», «/lpixarenbHas
cuctema», «HepBHaga  cucrema», «Koxa», «MspileyHas  cucrteMay,
«BpraenurenbHas cucteMa», «DHOOKpUHHAs cUCTEMay, «CTpOEHHE MBIIILbDY,
«Mmmynuter»,  «KumeunononocTtHeie», «Cxema  NHUTaHUA  PacTEHUN»,
«KpoBEeHOCHBIE CHCTEMBI TO3BOHOYHBIX >XUBOTHBIX», «CTpO€HHE TUAPBI»,
«Ctpoenue mnaHapun», « BHyTpeHHee cTpoeHue JOXKIAEBOro uepBs», «HepBHas
cucreMa pbiO», «HepBhHas cucrema garymkw», «HepBHas —cucrtema
npecMmblkarommxcs», «HepBHas cucrema nmunpy, «HepBHas — cuctema
MJIEKONHUTaOLMX», «HepBHas cuctema yenoBekay, « Peduekcy.



OO6opynoBaHue: CBETOBOKW MHUKPOCKOI, MUKPOIPENapaThl OJHOKIETOYHBIX
OpPraHu3MoOB, MHKpOIpenapaTbl TKaHEW, pPAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, WIJIOKOXKUX, JKUBBIE dK3EMIUIIPhl KOMHATHBIX pacTEeHUl, repoapuu
pacTeHHUd pa3HbIX OTHAENOB, BJAXHBIE Npenaparbl >KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMA OECMO3BOHOYHBIX IKHUBOTHBIX, CKEJIET YEIOBEKa,
00opyaoBaHue 151 AEMOHCTPAIIMH TOYBEHHOTO W BO3YIIHOTO MUTAHU pacTCHUH,
pacIerieHus Kpaxmaia 1 0elIKoB 1o AercTBreM (hepMEHTOB, 000pYI0BaHHE JJIs
JIEMOHCTPAIMH OIBITOB M0 U3MEPEHUIO KU3HEHHON €MKOCTH JIETKHX, MEXaHU3Ma
JIbIXaTeNbHBIX JBM)KCHHM, MOJICIIM TOJIOBHOTO MO3Ta Pa3JIMYHBIX )KUBOTHBIX.

JlabopaTopHasi padora «3ydueHue TKaHe pacTeHUIN.

JlabopaTopHasi padoTa «3yueHue TKaHEN KUBOTHBIXY.

JlabopaTopHasi padora «3ydueHre opraHoB LIBETKOBOT'O PACTCHUS».

Tema 10. Pa3MHO:KeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUS OPTaHU3MOB: OecroJioe (BKIItOUas BETE€TaTUBHOE) U
nosoBoe. Buael 0Oecrmosoro  pa3MHOMKEHUS: TOYKOBAaHUE, CHOPYJISLUS,
(parMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. llonoBeie kieTkn, unm ramersl. Menos. Craaum
Mmeno3sa. [loBegenue xpomocoM B meiioze. Kpoccunrosep. buonornuecknii cMpici
M€l03a M MOJIOBOrO mpouecca. Melo3 M ero MeCcTO B KHU3HEHHOM IIHMKJIE
OPraHu3MOB.

IIpen3aponsimeBoe pazsutue. I'amerorenes y ;KuBOTHbIX. [10J10BBIE KETE3BI.
OO6pazoBaHue 1 pa3BUTHUE MOJIOBBIX KJIeTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHrne W SMOPHUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CmocoObl
OIUIOJIOTBOPEHHUS : HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
0 Pa3BHUTHH OPTAHU3MOB. Mopgoecenes — 00Ha U3 21asHvixX npodiem sMOPUOI0UlL.
Konyenyusa mopgoeenos u modenu mopgpoceneza. Ctanum >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenne. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmMuHupoéamHoe Opobnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOUTAIONMX. 3apOJbIIIEeBbIC JIUCTKU
(racTpyJsiius ). 3aKiiaJKa OpraHOB M TKaHEW U3 3apOJIbIIIEBLIX TUCTKOB. B3aumHoe
BIIMSIHUE 4YacTeW pa3BUBAIOIIETOCs 3apojibliia (ASMOpHOHATBLHAS WHIYKIINSA).
3akiajgka IUlaHa CTPOEHHUS JKUBOTHOTO Kak pe3ylbTaT HEPAPXUUECKUX
B3aUMOJICUCTBUN TeHOB. BrusiHre Ha SMOpPHOHAILHOE PA3BUTHE Pa3TUYHBIX
(aKTOpPOB OKpYXKAIOUIEH CPEbI.

Poct u pazButue xuBoTHbIX. [locTomMOpuoHanbHbIM nepuon. lIpsimoe u
HenpsiMoe pa3BuTve. Pa3zButHe ¢ Mertamopdo30M y OECIO3BOHOYHBIX H
MO3BOHOYHBIX KMBOTHBIX. bHOJIOTMYECKOE 3HAYEHUE MPSIMOrO U HEMPSIMOTO



pa3BUTHSA, UX pacnpoOCTpaHeHue B mpupojie. Tumbl pocta :KUBOTHBIX. DaKkTOPHI
PEryJsIIIUY POCTa )KUBOTHBIX M yenoBeka. CTainu moCcTIMOPHOHATIHHOT'O PA3BUTHS
y JKMBOTHBIX 1 yenoBeka. [lepnoapl oHTOreHe3a yenoseka. CTapeHue U CMepTh Kak
OMOIOTHYECKHE TIPOTIECCHI

PazmHoxenne m pazButHe pacTeHmi. ['amerodut m cropodur. Meiio3 B
KU3HEHHOM Iukjie pacteHuit. OOpa3zoBaHue cmop B Tpollecce Meko3a.
l'amerorenes y pactenuil. OIUIOJOTBOPEHUE M PA3ZBUTHE PACTUTEIbHBIX
OopraHu3MoB. J[BOHHOE OIIJI0JOTBOPEHKE Y IIBETKOBBIX pacTeHuil. O0pa3zoBaHue u
Pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisiiiui OHTOT€HE3a y paCTEHUN U ) KUBOTHBIX.

JdeMoHcTpanumn

[Toptpersr: C. I'. Hapammn, X. Hnemas.

Tabmumpl u cxembl: «BereratuBHOe pazMHOkeHHE», «Tumbl Gecrnoioro
pa3MHOXKEHUA», «Pa3zMHOXKEHHE XJTaMUJIOMOHAIbD», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3mHo)keHne runpey, «Menosy», «XpomocoMbl», «I'amerorenesy», « CtpoeHue
SULEKIIETKH U criepMaro30uaa», «OCHOBHBIE CTaIMM OHTOreHe3a», «lIpsamoe u
HENpsSIMOE pa3BuTue», «Pa3BuThe MaillcKoro xXyka», «Pa3Butue capaHumny,
«PasButne marymkn», «/IBOMHOE OIUIOJZOTBOPEHUE Y LBETKOBBIX PACTEHUI»,
«CTpoeHue ceMsiH OJTHOAOIbHBIX U JIBYIOJIbHBIX paCTECHUID, « JKU3HEHHBIN LUK
MOpPCKOM  KamyCTbl», <« KWU3HEHHbIM UUKI MXa», <«OKH3HEHHBIM LUKI
MarnopOTHUKA», « JKU3HEHHBIN LIMKJ COCHBD).

O6opynoBaHue: CBETOBOW MHKPOCKOII, MHKpPOTIpENnapaThl SHICKICTOK H
CIIEpMAaTO30MI0B, MOAEND « LIMKII pa3BUTHS JIATYLIKI .

JlaGopaTopHasi padoTa «3yueHre CTpOeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpONpenaparTaxy.

IIpakTnueckasi padora «BbIsSBIEHHE NPU3HAKOB CXOJICTBA 3apO/IbIIICH
M03BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHass pa6ora «CTpoeHue OpPraHoB Pa3MHOKEHUS BBICIIMX
pacTEeHUI.

Tema 11. I'eHeTuKka — HayKa O HACJEACTBEHHOCTH W M3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHWs W pa3BUTUSI TEHETHKM Kak Hayku. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Poib oTeduecTBEHHBIX YUEHBIX B pa3BUTHU
reHetrku. Pa6otel H. K. Konbsuioa, H. Y. Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, FO. A. ®dumunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TECHETUYECKUE MOHATHSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJJICNbHBIE TE€HbI, ANILTEPHATUBHBIC MPU3HAKHA, JOMHHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA, YUCTAs IMHUS, THOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHbIE ~ METOJBl  TE€HETUKU: TUOPHUIIOJIOTUYECKUH, IUTOJOTUYECKUH,
MOJIEKYJIIPHO-T€HETUY ECKHIA.

JdeMoHCcTpPauu

[Toptpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeer-PecoBckuii.

Tabnump! 1 cxeMbl: « MeToIbI TeHeTHKI, « CXEeMBI CKpEIUBAHUS .

JlaGopaTopHast pabora «J/Ilpo3odmma Kak OOBEKT TEHETHYECKHUX

HCCJIENOBAHUIY .
Tema 12.3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpeumBanue. IlepBbiii 3akoH Menaenss — 3aKkoH

ennuHoo0pa3us THOpUI0B repBoro nokosieHus. [pasuno gomunupoBanus. Bropoit
3akOH Menzaens — 3akOoH paclieluieHus NMpU3HakoB. Llurosiornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEUMBaHUsI. | MII0OTe3a YUCTOTHI FaMeT.

Ananmusupyrouiee ckpemyBanue. [[poMexyTouHbId XapakTep HacaeI0BaHUS.
Pacuiennienne npu3HakoB MPU HEMOJHOM JOMUHHUPOBAaHUU.

JHuruOpunnoe ckpenmBanue. Tperuii 3akoH MeHaens — 3aKk0H He3aBUCUMOTO
HAcJeIOBAaHUSA  NpU3HAaKoB.  LlUTojmoruyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILVBaHMUS.

CueruienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. Cuenniennoe
HACJICIOBAaHUE T'€HOB, HAPYLICHHWE CUEIUICHUS MEXIy IeHaMh. XpOMOCOMHas
TEOPUS HACJICACTBEHHOCTH.

I'eneruka moja. XpoMOCOMHBIN MEXaHW3M ONPEACICHUS 1M0Jia. AyTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOTaMETHBIM M Te€TepOTaMETHBIN MNOJ. [ eHeTmuyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciienoBanue npu3HaKoB, CUEIUIEHHBIX C TIOJIOM.

['enotun kak uenoctHas cucrtema. [neroTponus — MHOKECTBEHHOE JCICTBUE
reHa. MHOXXECTBEHHbIM aiUieM3M. B3auMOIENCTBUE HEAUIENbHBIX TE€HOB.
KommnementapaocTs. Dnuctas. [lonmumepus.

I'eHeTnyecknii KOHTPOJb Pa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKa, a
TaKke (PU3MOJOTHUYECKUX MPOLECCOB, MOBEACHHUS U KOTHUTHUBHBIX (DYHKIIHUM.
['eHeTnueckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOACHCTBUS «X03SIUH
— Mapa3uT» U «XO35IMH — MHUKpoOuoM». ['eHeTmueckue acrekThl KOHTPOJS U
M3MEHEHHUs HACJEeICTBEHHOU MH(OPMAIMH B IOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanumu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «IlepBriil U BTOpO 3aKoHBl Menaens», « TpeTuil 3akoH
Mennensn», «AHaM3Upyomee ckpenwBanue», «Henomnoe mnomuHupoBaHme»,
«CuerieHHOe HacleA0BaHUE MPU3HAKOB Yy Jpo3opuibl», «['eHeTmka mnomiay,



«Kapuotun denoseka», «Kapuotun napozodunsl»y, «KapuoTum nDTHIB,
«MHOKeCTBEHHBIN ajIeIn3My», «B3anumMoielicTBHE T€HOBY.

OOGopynoBanue: MOJEAh JJ JIEMOHCTpAlid 3aKOHOB €IMHOOOpa3ms
TUOPHUIOB TEPBOrO TMOKOJIGHUSI W PaCHICIUICHWs TPU3HAKOB, MOJENb IS
JEMOHCTpAIMM 3aKOHA HE3aBUCHUMOTO HACJEJOBaHUs MPU3HAKOB, MOJEb IS
JEMOHCTpAILMK CLETUIEHHOTO HACJENOBAaHMS NMPU3HAKOB, CBETOBOW MHKPOCKOIL,
MHUKpoTpenapar: «Jpo3odumay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO
CKpEIIMBaHMS Y APO30(HUIIBIY.

IIpakTuueckass paGora «Jl3yueHue pe3yabTaTOB AUTHOPUIHOTO
CKpEIIMBaHMS Y APO30(HUIIBIY.

Tema 13.3aK0HOMEPHOCTH U3MEHYUBOCTH

BzauMmonelicTBue reHoTHIAa W CpeAabl Tpu  (GopMUpPOBaHHHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCcTBEHHBIE UM KOJMYECTBEHHbIC MTPU3HAKU. BUJbI
W3MEHUYMBOCTU: HEHACJICICTBEHHAS U HACJICCTBEHHAS.

MoaudukaiiionHas HW3MEHUYMBOCTh. Poib cpeasl B (OpMHPOBAHUU
Moau(pUKaIMOHHON nM3MeHunBOocTH. Hopma peaknuun npusHaka. BapuanmoHHbIM
pan u BapuanmoHHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKATUOHHON
W3MEHYUBOCTH.

I'enoTHTIMUECKAst ”BMEHUYNBOCThH. CBOMCTBA FEHOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTHIIMY €CKOY MI3MEHYUBOCTH: KOMOMHATHBHAS, MyTAIIMOHHAS.

KoMOuHaTtiBHAs W3MEHUMBOCTH. Melo03 W IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHOU N3MEHYUBOCTH. POJIb KOMOMHATUBHOU M3MEHUYMBOCTH B CO3IaHAN
T€HETUYECKOTO Pa3HO0OPa3us B Mpe/ienax OTHOTO BUIA.

MyTanoHHass M3MEHYMBOCTh. BHWIIbI MyTalMi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW MHAYUUPOBAHHbIE MyTauuu. faepHble U
HUTOIUIa3MaThuueckre MyTtauu. CoMaTtnyeckue U MoJjoBble MyTauuu. [IpuduHbI
BO3HUKHOBEHHUSI MyTaluil. MyTareHbl W WX BIMSHUE Ha OpTraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO TMpoIllecca. 3aKOH TOMOJIOTUYECKHUX PSII0B B
HacjenctBeHHoW m3meHunBocTu (H.M. BaBunoB). BuesinepHas u3MEHUMBOCTh U
HACJICJICTBEHHOCTb.

Onueenemuxka U ONUSEHOMUKA, PONb SNUSEHEMUUECKUX (HAKmopos &
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOBY OP2AHUZMOS.

JdeMoHcTpanumu

[Toptpertsr: I'. ne ®pus, B. Moranuncen, H. 1. Basuiios.

Tabmuupl u  cxeMmbl: «Buasl usmMeHuuBOoCTH», «MoaubukaioHHas
W3MEHUYUBOCTHY, «KombOunaTuBHas M3MEHUYUBOCTHY, «Meio3sy,
«OmnogoTBopeHue», «I eneTnueckue 3a00J1€BaHMs YEIOBEKa» , « BUIbI MyTaInii.



OGopynoBaHue: XuMBbIE U TepOapHbIEe SK3EMIUBIPbl KOMHATHBIX PACTEHUH,
pucyHku (poTorpadun) KUBOTHBIX C pa3IMUHBIMU BUJIaMU H3MEHIHUBOCTH.

JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIMOHHONW W3MEHYMBOCTH. [locTpoeHHMe BapHAIlMOHHOTO psAla U
BapHaLIMOHHOMN KPUBOWY.

IpakTnueckass padora «Myrammu y apo3oduiabl (Ha TOTOBBIX
MUKpOTIpernaparax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun yenosexka. MexayHapoiHas NnporpaMma HCCJIEIOBaHUS F'€HOMaA
yermoBeka.  Meroabl  M3y4EHUST TEHETHMKM  4YEJIOBEKA: T€HEAIOTHYECKHM,
OJM3HELIOBEIM, LIMTOT€HETUYECCKUH, MONYJIIUOHHO-CTAaTUC TUYECKUM,
MOJIEKYJIIPHO-T€HETUY ECKHIA. CoBpeMeHHOe ONpENEIICHUE F€HOTUNA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C TOMOLIBIO
[M[P-anamu3a. HacnencTBenHbie 3a00JieBaHus YeioBeKa. [ eHHbIE U XpOMOCOMHBIE
0o0Jie3HM 4YenoBeKa. boJe3HM ¢ HacIenCTBEHHOM MpeapactoJiOKEHHOCTHIO.
3HayeHUE MEIUIIMHCKON TN'€HETUKHU B MPENOTBPAILICHUU U JICUCHUU I'€HETUYECKUX
3a00JieBaHMI 4yenoBeka. MeauKo-reHeThuecKoe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHATHE «TEHETUYECKOTO Ipy3a». DTUUECKUE aCIEKThl UCCIICOBAaHUN B
001acTH peaaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEILHOCTH YEJIOBEKA K
Gu3HIEeCKOMY U XUMUIECKOMY 3arpsI3HEHUIO OKpYKaroIiel cpebl. [ eneTnaeckas
MPEIPACIIONIOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpauu

Tabmumpr u cxembl: «KapuoTum denoBeka», «MeToabl U3yUYEeHHS] TEHETHKU
qenoBekay, «I'eHeTnaeckue 3a00IeBaHMUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATU3 POJIOCIOBHOI.

Tema 15. Centexkunsi OpraHu3MoB

JloMecTUKaIMs M CeNEeKUUs. 3apOXKICHUE CEJIEKIMH M JTOMECTUKALWU.
Yyenne H. W. BaunoBa o IleHTpax MNpOWCXOXIECHUS W MHOT000paszus
KyJbTYpPHBIX pacTeHud. Pomib cenekuuu B CO3/1aHUM COPTOB PACTEHUM U NOPOJ
#UBOTHbIX. CopT, mnopoaa, mWTaMM. 3aKOH TOMOJIOTUYECKUX pSIJOB B
HacjaeacTBeHHOM wu3meHuumBoctd H. 1. BaBujoBa, ero 3HadeHue I
CEJICKITMOHHOM paOOTHI.

Mertoapl ceneKumoHHON paboThl. MckyccTBeHHBI OTOOp: MacCOBBIM U
WHIUBUAYaIbHBIA.  ODTanbl  KOMOMHAIMOHHOW  cenekiuu.  VcnbeiTanue
npousBoAuTenel mo mnoroMcTBy. OTOOp MO TEHOTHIY C MOMOIIBK OLIEHKH
(eHOTHIIa TOTOMCTBA M OTOOP 0 FeHOTHUIY ¢ moMouIbio aHanm3a JJHK.

HckycCTBEHHBIE ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOM  paboThI.
PanyanvoHHbI 1 XUMUYECKUM MyTareHe3 Kak MCTOYHHMK MYTALMK Y KyJIbTYPHBIX



¢opm opranuzmoB. Mcnonb3oBaHWe T€HOMHOT'O PEIAKTUPOBAHHUS U METOJOB
pexkoMmOuHanTHBIX JIHK 11151 mosryuenust uicxogHOTo MaTepuaia JJjisl CeNeKITUH.

[Tonyuenue MOJIUIIOUJIOB. BuyTtpuBugoBas rudpuan3aIusl.
bmuskopoacTBeHHOE — CcKpemmBaHue, wiauM  uHOpuamHr.  HepompcTtBeHHOE
CKpelMBaHue, Wik ayTOopuauHr. ['erepo3uc u ero mpuduHbl. Mcmosnb3oBaHue
rereposuca B cenekuuu. OtnanénHas rudpuausanus. [Ipeogonenue 6ecruioaus
MEXBUIOBBIX THOPHUIOB. JlOCTHXKEHUS CENEKINH PACTEHUI U KUBOTHBIX. «3enéHas
DpesonoyusLy.

CoxpaHeHue U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUN U
UX JUKUX pOAMYEH g CO3JaHMsl HOBBIX COPTOB U THUOPUIOB
CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpameHue u ynpaeieHue
2eHEeMUUECKUMU PeCypCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YenaxX YIVUUEHUS CYWeCmEYIouUX U CO30aHUsl HOBbLX NOPOO, TUHUL U KDOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aAHUlL,
nepeoosvix uoetl U nepCcneKmusHbIX MexHON0U.

JdeMoHCcTpanumn

Iloptpers: H. Y. BaBunos, M. B. Muuypun, I'. /1. Kapneuenko, II. IL
Jlykpanenko, b. JI. Actaypos, H. bopmnoyr, /1. K. bernsies.

Tabnuipl U cxeMbl: «L{eHTpBI MPOUCXOXKIEHHUSI 1 MHOTO0Opa3usi KyJIbTYpPHbIX
pacTeHuin», «3aKOH TOMOJIOTUYECKHUX PSIJIOB B HACIEACTBEHHOM U3MEHUUBOCTI,
«Mero bl cenekuumy, « OTaanéHnas ruopuauzamnus», « MyrareHes».

JlabopaTopHasi paboTa «3ydueHue COPTOB KyJIbTYPHBIX paCTEHUM U MMOPO T
JIOMAIITHUX )KUBOTHBIX) .

JlabopaTopHasi paboTa «M3ydueHue METo10B CEICKIIUU PaCTEHUI.

IIpakTueckas padora «IIpuBuBKa pacTeHUIN.

Ikekypeust «OCHOBHBIE METOJIbl M JOCTHMKEHUSI CEJIEKIIMM PACTEHUH M
YKUBOTHBIX (Ha CEJEKIIUOHHYIO CTaHLUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYacTOK, B TEIUIMYHOE XO3AMCTBO, B JaOOpATOPUIO
arpOyHHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BHoTexHO0JI0THS U CHHTeTHYECKAS OMOJIOTHS

OOBeKThl, UCIOIb3yeMble B OHOTEXHOJOTHUU, — KIETOUHBIE U TKAHEBBIE
KYJbTYPHI, MUKPOOPTaHU3MBI, UX  XapaKTEepUCTHUKA. TpaguunoHHas
OMOTEXHOJIOTHS: XJIeOOMEeUeHUe, TMOJyYeHUEe KHUCJIOMOJIOUYHBIX MPOJYKTOB,
BUHOJeMue. MukpoOuosnoruueckud cuHTe3. OOBEKTbl MHUKPOOHOJOTHYECKUX
TtexHosoruil. [I[pon3BoacTBO O€nKa, aMUHOKHUCIIOT U BUTAMHHOB.

Co3nanne TEXHOJOTUA U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHHUS U
KOHCTPYHPOBAHUS FTEHOMOB C LEJIBIO ITOJy4YEHHsI OPTaHU3MOB M UX KOMIIOHEHTOB,
COJEpKALMX HE BCTPEUAIOIIMECS B MPUPO1€ OMOCUHTETUYECKHE ITYTH.



Knerounas mnxeHepus. Meroapl KyJbTypbl KIETOK U TKAHEW PACTEHUU U
K*UBOTHbIX. KpuoOGanku. Comaruueckas ruOpuausanus ¥ COMATUYECKUIl
smOpuorene3. Mcmonp30BaHME TalUIOWIOB B CENEKIUH pacTeHuid. [lonyuenue
MOHOKJIOHAIbHLIX aHmumein. Vlcnonv306anue MOHOKIOHAIbHBIX U NOJUKIOHAIb HbIX
anmumen 6 meouyuHre. VICKYCCTBEHHOE OIUIOJOTBOpeHUE. PekoHCTpyKius
SAMLEKIETOK U KIOHUPOBAHUE KMBOTHBIX. MeTo ] TpaHCIUIaHTalMK SAEp KIETOK.
Texnonocuu  0300poéneHus, KYIbMUBUPOBAHUs. U MUKDOKIOHAIbHO2O
DPA3MHOACEHUS CElbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHAasT U T€HHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI'€Ha |
koHcTpyupoBanue pexkomOouHanTHeIX JIHK. Coszoanue mpanceennvix opeanuszmos.
JIocToKEHUsT M NEPCHEKTUBBI  XPOMOCOMHOM M T'€HHOW  MHXEHEPUHU.
DKOJIOTUYECKUE U ITUUECKHUE MTPOOIIEMbI T€HHON NHKEHEPUU.

Menunuackue 6uorexnosioruu. [loctrenomuas mudponas meauiuna. [TIP-
JMarHocTuka. MeTa0oJOMHBIN aHaIM3, TEHOLEHTPUYECKUN aHaIM3 MpOoTeoMa
YelnoBeKa ISl OLEHKH COCTOSIHUSL €ro 3J40pOBbs. Mcmonb30BaHME CTBOJIOBBIX
kinerok. TaprerHas Ttepanus paka. 3D-OmoumHkeHepuss s pa3pabOTKu
(yHIaMEHTAIbHBIX OCHOB MEIUUMHCKUX TEXHOJOTUN, CO3/1aHUs KOMILJIEKCHBIX
TKaHEl COYETaHUEM TEXHOJIOTUW TPEXMEPHOTIO OMONPHUHTHUHIA U cKadosguHra
JUIsL pELLEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3naHue BEKTOPHBIX BakKLMH C IEbl0 OOecrieueHus] KOMOWHUPOBAHHOMN
3anmThl 0T Bo3Oyautenein OPBU, ycraHOoBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢ynkumonupoBanusi PHK-coaepxammx BUpycoB, BbI3bIBAIOIIMX 0CO00 OMacHbIe
3a00JIEBaHMsI YENIOBEKA U )KUBOTHBIX.

JdeMoHCcTpauu

Tabmuup! u cxemsl: «cronb30BaHNe MUKPOOPTAHU3MOB B IPOMBIIIEHHOM
IIPOU3BOCTBEY, «KileTouHas nHxeHepusn», «I ' eHHass uHKEHEPUsI».

JlaGopaTopHasi paboTa «3ydenne 00beKTOB OMOTEXHOJIOT U .

IIpakTnyeckas padora «IlonyueHre MOJIOYHOKHUCIBIX TPOIYKTOBY.

Jkckypcusi «bUOTEXHOJIOTHUS — BaXKHEWIIAsh MPOU3BOAUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO ).

11 KUIACC

Tema 1. 3apo:kneHue m pa3BuTHE IBOJIIHOHHBIX NMpeICTABJICHUN B
ouoJiorun

OBomonuonnas Teopuss Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHHUS
napBuHu3Ma. JKU3Hb U Hay4yHas AestenbHocTh Y. JlapBuHa.

JIB1>ky1Me cuiibl 3BotOIMK BUI0B 110 Y. JlapBuHy (BbICOKasi UHTEHCUBHOCTh
Pa3MHO>KEHUSI OpPTaHM3MOB, HACJIEJACTBEHHAas W3MEHYUBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).



Odopmrnenne cunterndeckoir Teopun sBoonmn (CTD). Helitpanbhas
Teopust dBomtonmu. CoBpeMeHHas 9JBOJIOLIMOHHAS  OuWoJoTHs. 3HadeHHE
ABOJIFOIMOHHOM TeopHH B GOPMUPOBAHUH €CTECTBEHHO-HAYYHO W Kap THHBI MUPA.

JdeMoHCcTpPauu

IToptpersl: Apuctotens, K. JIunuei, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krobe, U. apBuH, C. C. YerBepukos, 1. U. [lImansraysen, [x. Xonnein, . K.
benses.

Tabmumpr m cxembl: «Cuctema xuBoi npupoasl (mo K. JluaHEro)»,
«Jlecthunia >xuBbIX cymecTB (mo Jlamapky)», «Mexanusm ¢GopMupoBaHus
MPUCTIOCOONICHN y pacTeHud W XKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta myremectsust Y. lapsuna», « Haxonku Y. lapsuna», « DopMbl 60pb0 bl
3a cymectBoBaHuey, «llopoasl romybei», «MHoroodpasue KyabTypHbIX (opMm
KarycTbD», «[Iopoibl JOMAIIHUX )KUBOTHBIX», « CXxema 00pa30BaHus HOBBIX BUJIOB
(mo Y. [apBuny)», «CxeMa COOTHOIICHUS JBUXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUY €CKOM TEOPHUH SBOJIFOLIUNY .

Tema 2. MUKpPOIBOJIIOLMSA U €€ pe3yabTaThl

[omynsiius Kak 3yeMeHTapHas elMHULA 3BoJoLUUA. COBpPEMEHHBIE METO/IbI
OLICHKM TE€HETHUYECKOTO pa3zHooOpa3usi U CTPYKTypbl nomyisiuuil. M3meHeHue
reHoOHIa MNOMYJSILMU Kak 3JEMEHTApHOE 53BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTruueckoro pasHosecus Jxx. Xapau, B. BaitnOepra.

DyieMeHTapHble (aKTOPbl (IABUXKYILIME CHUJIbI) 3BOJIONUU. MyTallMOHHBIN
mporecc. KomOunarmBHas wu3MeHUMBOCTh. Jlpelidp TeHOB — ciydaiiHbIe
HEHANpaBJiCHHbIC HM3MEHEHWS YacTOT auiened B momymsiusax.  Oddekr
ocHoBarens1. Ipgexm oOymuLiounoeo eopaviuka. CHUdCEHUE 2eHemuUYecKo2o
pasHoobpasus: npudunsl u creocmsus. llposesnenue s¢hgpexma Opetigha cenos 6
oonvuuux u  manvix  nonyrayusx.  Mwurpamuu.  VM3Bonsuus OIS
reorpaduyeckas (mpoCTpaHCTBEHHAs ), OMooTHYecKast (PempOTyKTUBHAS ).

EctectBennsiii otOOp — Hampasistonmii  (akrop sBooruu. Dopmel
€CTECTBEHHOTO OTOOpa: JBIKYIIMH, CTAOWIM3UPYIONIMNA, pa3pbIBAIOMIMN
(mu3pyntuBHbIi). [lomoBoit oT60p. BO3HUKHOBEHHE M 3BOJIIOLMS COIMATILHOTO
MOBEICHUS YKUBOTHBIX.

[Ipucnoco6IeHHOCTh OPraHu3MOB Kak pe3yidbTaT MHUKPOIBOJIIOIHH.
Bo3nukHOoBeHHE — mpucnocoOieHudl y  opraHu3moB.  Apomopdo3bl U
uauoanantaruu. [Ipumepsl mprucnocoOaeH y OpTraHu3MOB: MOP(OJIOTHUECKHE,
¢uznonoruueckue, OUOXUMHUYECKHE, TMOBeAeHuYeckne. (OTHOCUTEILHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKpoO3BOJitounu. M3onsuus — kimoueBoi (pakrop BunooOpazoBanus. [lytu u
CIOCOOBI BHUJ1000pa30BaHUs: ayIonaTpuueckoe (reorpaduueckoe),



cuMnarpuyeckoe  (IKOJOTHUECKOE),  «MTHOBEHHOE»  (MOJMIUIOWAU3AIMS,
rubpuauzaus). JJmireapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOPMHUPOBAHUS OHOJIOTUIESCKOT0 pa3HO00pasusl.

Poms  sBomonmMoHHOW OMOJOTMHM B pa3pabOTKe HAyYHBIX METOJ0B
cOoXpaHeHust 6nopazHoo0Opazus. MUKpOIBOIIIOLNS U KOABOIIOIHS TApa3UTOB B UX
X03s1eB. MexaHn3Mbl (POPMUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM M CITIOCOOBI
0OPBLOBI C HEH.

JdeMoHcTpanumn

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmumpl U cxembl: «MyTallMOHHAsS W3MEHUYHMBOCTHY, «llomymsamuonHas
CTPYKTypa Buaa», « Cxema nposiBiaeHus 3akoHa Xapan—BaitnOepra», « [|Buxyuiue
CUJIbl 3BOJIIOLMNY, «DKOJOTUYECKAs U30JIALMS MOMYJISLUNA CeBaHCKOUN (openny,
«l'eorpadguueckas UM30JSILMUS  JIMCTBEHHUIBI CUOUPCKOW W  JIMCTBEHHMIIBI
naypckoi», « [TonynsiuoHHbIE BOJHBI YUCICHHOCTH XUILHUKOB U KepTBY», «Cxema
NEICTBUSL €CTECTBEHHOro O0TO00pa», «®PopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«HnycTpuaibHbIi MenaHu3M», « KuBble nckonaembiey, «l lokpoBUTENLCTBEHHAS
OKpacKa  UBOTHBIX, «IIpenynpexnatomas OKpacka  UBOTHBIX»,
«@uznosiornueckue agantauun», «lIpucnocoOieHHOCT, OpraHu3sMoB U €€
OTHOCHUTENBHOCTHY, «Kpurepun Buna», « Buasl-nBoriHukn», « CTpyKTypa BUIA B
npupoje», «Crnoco0sl BUumooOpasoBanus», «I eorpadpuueckoe Buio0o0pazoBaHue
TpEX BHUJIIOB JAHJBIIICH», «IKOJIOTHUYECKOE BUA00OPA30BAHUE BHUIOB CHUHUID,
«ITomunuounasl pacTeHuil», « KamycTHO-peiedHbIM THOPUID.

O6opynoBanue: repbapun pacTCHHUM, KOJUIEKIIUU HACEKOMBIX, y4ena MTHI] U
3Bepell ¢ TMpHUMepaMH Pa3IMYHBIX MPHUCTIOCOOJICHUH, dydena NTHI[ B 3Bepe
pa3HBIX BHAOB, TepOapwM pacTeHWHd OJM3KHX BHIO0B, 0O0Pa30BaBIIMXCS
Pa3IMIHBIMH CTIOCOOAMHU.

JlaGopaTopHasi pa6ora «BpIsBICHHNE W3MEHYHMBOCTH y OCOOEH OJIHOTO
BUJIA».

JlaGopaTopHasi padora «lIpucmocoOneHuss opraHu3MoB U HX
OTHOCUTENbHAS LIEIECO00PA3HOCThY.

JlaGopaTopHasi pa6ora «CpaBHEHHE BHJIOB 1O MOP(OJIOTHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoIIOIUSA U €€ pe3yJIbTAThI

Meroapl u3ydeHuss Makpos’BomonMH. [laneoHTomOornueckue MeTobl
u3ydeHuss osposouuu. Ilepexoansie (GopMbl U (PUIOTEHETHUECKUE PSIAbI
OpPTaHU3MOB.

buoreorpaduueckue meroapl n3ydeHus 3poirouuu. CpaBHeHue (Jaopbl U
(ayHpl MaTepukoB M OCTpOBOB. buoreorpaduueckue obmactu 3emsm. Bupasbi-
SH/IEMUKH U PEIUKTBHI.



OMOpHOIOTHUECKHE U CPABHUTEIbHO-MOP(HOIOTHYECKUE METO bl U3yYEHHUS
ABOMIOLMH. ['€HeTHYeCKHe MEXaHWU3Mbl DSBOJIIOLMM OHTOIEHE3a M MOSBJICHUSA
ABOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  AHAJIOTHUYHBIE  OPraHBbl.
Pyaumentapupie  oprambl M araBU3Mbl.  MOJEKYISIPHO-T€HETHY ECKHE,
OMOXMMHMYECKME W  MaTeMaTHYeCKHe  METOAbl  M3YYEHHUS  SBOJIOIMH.
['omonoruunsie rerbl. COBpEeMEHHBIE METO/bl MOCTPOEHUS (UIOTEHETHYECKUX
JIePEBHEB.

XpOMOCOMHBIE MyTaIlUU 1 SBOJIIOIMS TEHOMOB.

OO1mme 3aKkOHOMEPHOCTH (TIpaBuUIIa) dBOJIONUU. [Ipunyun cmensvt QyHKYULL.
HeoOpartumocTts 3Botonmu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOIUH.

JdeMoHcTpanumu

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, . Mromnep, 3. [ ekkenb.

Tabmuupl U cxembl: «PUIOTEHETUYECKUI P JOIWAAN», K APXEONTEPUKCY,
«3Bepo3yonie  smepb», «Crerouedansr», «Punnodure», «CemeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HbI 3eminy», «peid KOHTHHEHTOBY,
«PenmukTel», «HauanpHble cTaguu SMOpPHUOHAIBHOTO Pa3BUTHUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U AaHAJOTUYHBIE OpraHby, «PyaumeHTbI»,
«ATtaBU3MBI», «XpOMOCOMHBIE HAOOpBI YEJIOBEKA W NIMMIIaH3e», «lJ1aBHbIE
HarpaBJIeHUs BOIOLUNY, « O0LHE 3aKOHOMEPHOCTH IBOJIIOLIUI.

OGopynoBaHue: KOJJIEKIMH, repOapuu, MYISDKH HCKOIMAeMbIX OCTaTKOB
OPTAHMU3MOB, MYJISIKA TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYIUMEHTApHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:xieHue U pa3BUTHE JKU3HU HA 3eMile

Hayunble TUMIOTE3bl NPOUCXOXKIAEHHUS KHU3HUM Ha 3emie. AOuoreHes u
naHcrepmus. JloHaydHbIe IPEACTABICHNAS O 3aPOXKACHUM KU3HU (KpPEALMOHU3M).
['unoTe3a MOCTOSTHHOTO CaMO3apOKACHUS )KHU3HU U €€ OTIpOBEpKeHne onbITaMu D.
Penwn, JI. Cianmanmany, JI. [Tactepa. [Iponcxoxaenne >KM3HU U aCTPOOHUOIIOTHS.

OCHOBHBIE dTaIlbl HEOPTaHUYECKOU SBOJIIOINN. [Inanerapnas
(reojoruyeckasi) SBOJIONMS. XUMHUYECKas DBOJIONUSA. AOHWOTEHHBIM CHHTE3
opranuueckux BeniecTB u3 Heopranmdeckux. OmbiT C. Mumepa u I'. FOpu.
OOpazoBanne moauMepoB u3 MoOHOMepoB. KoamepBarnas rumoreza A. .
Omnapuna, runore3a nepBuyHoro Oynbona Jlx. XosaeitHa, reHeTHYecKas runore3a
I'. Ménmnepa. Pu6o3umbl (T. Yek) m rumoreza «mupa PHK» V. T'unbepra.
®opMupoBaHKE MEMOPaH U BO3HUKHOBEHHUE IPOTOKIIETKH.

Hctopuss 3emuin u Meronpl €€ u3ydeHus. lckomaemble OpraHMYECKue
octatku. I'eoxpoHonorus u e€ Meroabrl. OTHOcUTENbHAs U aOCOJIIOTHAs
reoxXpoHoJiorus. ['eoxpoHosiornyeckas mKkasa: 30Hbl, 3pbl, HEPUOIbI, FTOXH.



HavanbHble sTambl opranndeckol 3Boonuu. [losBiaeHHME M ABOJIOLHAA
MEPBBIX KJIETOK. DBOJIONUSA MeTaboim3ma. Bo3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEePBHIX Ha 3eMiie COOOIIECTB.
CtpomatosuTsl. [IpoKapuOThI K 3YKapUOTHI.

[TpouncxoxaeHue 3yKapruoT (CHMOMOTEHE3 ). DBOJIOIIMOHHOE TPONCXOXK/ICHNE
BUpPYCOB. IIpoHMCXOXK/I€HHE MHOTOKIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOIMH BhICIIUX pacTeHHi. OCHOBHBIE apoMOP(hO3bI
pactenud. Bpixon pacteHunid Ha cyuly. llosiBieHMe CIIOpOBBIX pacTEHUU H
3aBoeBaHHe MMHU cymm. CeMeHHble pacTeHus. I[IpoHncxokaeHrne UBETKOBBIX
pacTeHH.

OCHOBHBIE 3Tarnbl 3BOJIOLUU KUBOTHOrO MHpa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE€ KUBOTHBIE. JKHU3HB B BOJI€. DBOJIIOLMS TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuit u pentwinid. [IpoucxoxaeHue MIIEKOMUTAIONIUX U
ntull. [lpuHuun xmodeBoro apomop@osza. OcBoeHHe OECNO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMHU CYIIIH.

Pa3zButne xu3HM Ha 3emiie MO 3paM M NEPHUOJAM: apXeu, MPOTEPO30H,
najeo30i, Me3030HM, KailHO30M. OOm@as xapakTepucTuKa KiIUMara H
reoJIOTHYECKUX IporeccoB. llosBieHne n pacuBer XapakTEpHBIX OPTaHU3MOB.
VYraneo6pa3zoBaHue: €ro yCjaoBHs U BIUSHUE HA Ta30BBIM COCTAaB aTMOC(EPHI.

MaccoBblie BBIMUPaHUSI — 3KOJIOTHYECKHUE KPU3UCHI ITpouuioro. [Ipudunsl u
CIIEICTBUSI MacCOBBIX BbIMUpaHUil. COBPEMEHHBIN 3KOJOTHUECKUNA KPU3HC, €ro
ocobennoctu. [Ipobnema coxpanenus OnopazHooOpaszus Ha 3emIe.

CoBpemMeHHas cucTeMa OpraHudeckoro mupa. [IpuHimne! kmaccuduxanmm
oprann3mMoB. OCHOBHBIE CUCTEMATHY €CKUE IPYIIITBI OPTaHU3MOB.

JdeMoHcTpanumn

[Toptpersr: @. Pean, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xongeiin, I'. Mémnep, C. Musnep, I'. FOpwu.

Tabmump! u cxeMbl: «Cxema omnbiTa . Peqny, «Cxema onbita JI. [lacTepa mo
M3YYEHUIO Camo03apoKJIeHus xu3Hm», «Cxema omnbiTa C. Mumiepa, I'. FOpuy,
«DTanbl  HEOPraHWYECKOW  ABOJIOUUN», «l'€OXpOHOJIOTHYECKas  IIKaJay,
«HauanbHble 3Tanbl OpraHudyeckoi 3Bomoun», «Cxema 0Opa3oBaHusl SyKapHOT
nyréM cumbuorenesa», «Cucrtema XUBOW mpupoas», «CTpoeHHe BUpPYCA»,
«Apomopdo3bl pacteHuity, «Punuoduter»y, «OIHOKIETOYHBIE BOJOPOCIINY,
«MHoOroKIeTouHble BOJOpOCTNY, «Mxu», «llanopotHukn», «l'ojloceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHS >KUBOTHOTO
Mupa», «ApomMop¢o3sl KUBOTHBIX», «lIpocrteiinmey, «KHILIEUHONOIOCTHBIEY,
«IInockue YepBU», «YNneHHUCTOHOTHEY, «PBIOEIY, «3EMHOBOIHBICY,



«IIpecmbikatonmecs», «lItnupy, «Mnekonuraronme», «PazBurne xu3HH B
apXxenuckKou ape», « Pa3BUTHE KU3HU B IIPOTEPO3OMUCKOM 3pe», «Pa3BUTHE KU3HU B
MAJIC030MCKOM 3pe», « Pa3BUTHE KHU3HU B ME3030UCKOM 3pe», «PazBuTHE )KU3HU B
KailHO30HCcKOM 3pe», « COBpeMeHHast CUCTEMA OPraHud€CKOTO MUPaY .

O6opynoBanue: repbapum pacTeHUH Pa3IMYHBIX OTAENIOB, KOJUICKIIUU
HACEKOMBIX, BIIYKHBIE MPEMAPAThI ) KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIIEKIIUU
WTJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydesla ITHULl W 3BEpEH,
KOJUIEKIIUM OKaMEHEJIOCTEHN, MOJIE3HBIX HCKOMAEMbIX, MYJS)KA OpPraHuYeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas JalGopatopHas padora «MoaenmupoBaHHE  OIBITOB
Munepa—HOpu 1o n3yyeHuto abMOreHHOTr0 CUHTE3a OPTraHUY €CKUX COEIUHEHH B
NEepBUYHOM aTMOC(eEpe».

JlabopaTopHass padora «lM3ydeHWe M ONHCAaHWE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IpakTnyeckass padora «J3yueHue ocoOEHHOCTEH CTPOEHHUS PaCTEHHI
Pa3HBIX OTAEIIOB).

IIpakTyeckasi padora «3yueHre ocoOEHHOCTEN CTPOEHUS IO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4ej10BeKa — AHTPOIIOT €He3

Paznensl v 3anaun anTponosiorud. MeTo bl aHTPOIIOJIOT HH.

CraHOBJIEHHE NPENCTABICHUM O IPOUCXOXKICHUU 4YEIIOBEKa. PenurnosHele
B033peHusi. COBpEMEHHBIE HAYYHBIE TEOPUHU.

Cx0cTBO 4eNOBeKa C J)KUBOTHBIMU. CUCTEMATUUYECKOE MMOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPABHUTEILHO-
MOpP(OIOTHIECKHE, AMOPHOJIOTHIECKHE, (bU3H0I0T0-ONOXUMHUIECKHE,
nosesieHYeckre. OTIMYHS YENOBEKa OT )KUBOTHBIX. [IpAMOXO0KIE€HUE U KOMIUIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHCTEMBI.

JBrxytmwe cuibl (pakTopbl) aHTpOMoreHe3a: OMOJOTUYECKHe, COIHATIbHBIE.
CooTHolieHre OMOJIOTHYECKUX U COIIMATTbHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJuM aHTpororeHe3a. PanHue yenoBekooOpa3Hbie 00€3bSHbI
(MPOKOHCYJIBI) U PAHHHUE MOHTU/IBI — OOIIME MPENKU YET0BEKOOOPA3HBIX 00€3bsH U
JOJEH. ABCTPAJIONUTEKU — JBYHOTME MPEIKH JIroAei. YenoBeK yMelbli, NepBbie
M3TOTOBJICHUS OPYAUM Tpyaa. YemoBeK NpsAMOXOASAIIMNA U NIEPBBIM BBIXO JIHOJIEU
3a mpenensl  Adpuxku. YenoBek reimensOeprckuii — oOmmMHA  Tpenok
HEAHJEPTATLCKOTO YEJOBEKA U YeJIOBEKA Pa3yMHOT0. YenoBeK HeaHepTallbCKUM
KAaK BUJ JIOAEH XOJOJHOTO KiuMara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JEHUCOBCKUM YEJIOBEK, OCBOEHHUE KOHTHMHEHTOB 3a mpenaenaMu AQpuKH.
[laneorenernka 1 NaJeOreHOMMKA.



DBOJIIOLMSI COBPEMEHHOTO 4enoBeka. EcTecTBEHHBIM OTOOP B MOMYJIALMSIX
yeoBeKka. MyTallMOHHBIA TIpoliece W moymMopdusM. TlomynsiuoHHbIE BOJHEL,
nperid reHoB, Murpays U «3H(EeKT 0CHOBATEIS» B MOMYISIIUAX COBPEMEHHOTO
YenoBeKa.

UYenoseueckue pacel. [lonstne o pace. bosbmme pacel: eBponeougHas
(eBpasmiickas), aBcTpajo-HerpoujaHas  (dKBaTopualdbHas), MOHTOJIOMIHAS
(a3marcko-aMepuKaHcKas). Bpems u myTu pacceieHus dYeloBeKa IO TUIAHETe.
EnunctBo  yemoBeueckumx pac. HayuHas HECOCTOSATENbHOCTH  pacu3Ma.
[IpucnocoOIeHHOCTh 4YelloBEKa K pa3HbIM YCIOBUSAM OKpPYXKaloIIeH Cpebl.
Bmusitnue reorpaduueckoit cpeapl U Apeiida TeHOB Ha MOPQOJOTHIO U
(U3HOJIOTHIO YeTIOBEKA.

MexnucuuimHapHbple  MeToJbl B (pusuueckoi  (OMOJIOTUYECKOIN)
AQHTPOMOJIOTUU.  DBOJIOLNMOHHAS ~ AHTPOMOJIOTHST U MHaJ€OAHTPOIOJIOTHUS
YeJIOBEYECKUX MOMyNAlMi. buoconuanbHbie UCCIe0BaHUs MPUPOIbI YEIOBEKA.
HccnenoBanue KOABOIIOIUN OUOJOTUYECKOTO U COLIMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Porunckuit, M. M. I'epacumos.

Tabnuibl U cxeMbl: « MeTo1bl aHTPOIOJOTUNY, «I 0JIOBHOM MO3T UETIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHb», «CKENeT 4YeJoBEeKa W CKEJET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBI», «JIBUKYIIHME CUIIBI aHTPOIIOTE€HE3, « DBOJIIOIIMOHHOE
IpEBO  4YeNnoBeKa», «ABcTpanonurek», «UYemoBek ymensli», «Yenosek
NPpSAMOXOAAIIMINY, «JleHncoBckuil yenosek» « Heanaepranbupy, «k KpoMaHBOHIIBD,
«IIpenku yenoBekay, « ITarbl SBOJIIOIMH YETIOBEKa», « Packl emoBekay.

O6opynoBaHue: MYJSDKA —OKAMEHENOCTeH, MPEIMETOB MaTepUaibHOM
KyJIbTypbl TIPEIKOB UEJOBeKa, penpoaykumu (pororpaduu) KapTHH C
MH(OJIIOTHIESCKUMA U OHMOJICHCKUMHU CIOKETaMH TIPOMCXOXKICHHS dYeJloBeKa,
doTorpaduu HaxX0JOK UCKOMIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIoBeKa, MOAEIb
yeperna 4YeJoBeKa W deperna I[MMIIaH3e, MOJENb KHCTH 4YeJIOBeKa U KHUCTH
UMIIaH3€, MOJIEJN TOPCA MTPEAKOB YETOBEKA.

JlaGopaTopHasi padora «M3ydeHue ocoOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKA, CBSI3AHHBIX C TIPSIMOXOKIECHUEM .

IpakTHyeckas padora «3yueHne 5KOJI0TUYECKUX aJIalTALIMA YEJT0OBEKay.

Tema 6. JDkoJOrus — HayKa 0 B3aMMOOTHOILICHHUAX OPraHU3MOB H
HAIOPraHU3MeEeHHbIX CHCTEM € OKPYXKAIOLIeH Cpe1ou

3aposkieHre U pa3BUTHE dKoJioruu B Tpynax A. I'ym6oasara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0THU. CBS3b SKOJIOTUH C APYTUMU HAYKaMU.



Mertonbl skosoruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTHUU:
NpUPOJHBIE W JabopaTopHble. MoJenupoBaHHe B OKOJOTUA. MOHUTOPHHT
OKPY>KaroIIeH CPEIbl: TIOKAIbHBIA, PErMOHALHBINA U TJ100aJThHBIH.

3Hau€HUE DHKOJOTHUYECKHX 3HAaHUW U1 4YelOoBeKa. JKOJOTHYECKOe
MHMPOBO33PEHUE KaK OCHOBA CBSI3€W 4eloBeYecTBa ¢ npupoaon. Dopmuposanue
AKOJIOTUYECKOU KYJIbTYpPbI U 3KOJOTUYECKO I'PAMOTHOCTH HACEJICHHS.

JdeMoHcTpanumn

[Moptpets: A. I'ymG6ombaT, K. ®@. Pymbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl U cxembl: «Pa3nensl sxonorun», «MeToasl sKojJorum», «Cxema
MOHUTOPHUHIA OKPYKAOILIEN CPEABIY.

JlabopaTtopHass  padora  «lM3yuyeHWe  METOJOB  DKOJIOTHUYECKHX
HCCJIEOBAHUIY .

Tema 7. Opranusmsl u cpeia OOMTaAHUS

Dxonoruueckue (akTopbl U 3aKOHOMEPHOCTHU UX AencTBus. Kiaccudukanus
AKOJIOTUYECKUX (PaKTOPOB: a0MOTUYECKHUE, OMOTUYECKHUE, aHTPOTIOreHHbIe. O01ne
3aKOHOMEPHOCTH JEUCTBUS 3Kojorndeckux ¢akrtopos. [Ipasuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OPTraHU3MBbl.

Abuotuueckue ¢paktopbl. CBer Kak 3kojorumdeckuit ¢axtop. eiicTBre
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIIEKTPa Ha OPTraHU3Mbl. DKOJIOTUYECKHUE TPYIIIbI
pacTeHUd U JKUBOTHBIX IO OTHOIIECHHIO K cBery. CUrHajibHasg poJjib CBETA.
DOoTONEPUOIU3M.

Temmeparypa kak skojormdeckuid (aktop. JlelicTBue TemmepaTypbl Ha
opranu3Mbl. [IoMKHUIOTEpPMHBIE U TOMOMOTEPMHBIC OPTaHU3Mbl. DBPUTEPMHbBIC U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnoctes kak skonoruueckuit dakrtop. [IpucrnocoOnenus pacteHuil K
moJiJiepKaHuio BoaHoTo Oanmanca. Kimaccudukamus pacTeHuidd 10 OTHOIICHUIO K
BoJe. [IpucnocobieHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMa.

Cpenpl oOuTaHusl OpraHU3MOB: BOJHAsI, HA3€MHO-BO3/YIIHASI, TIOYBEHHAs,
ryOMHHas ~ TOAMNOYBEHHAs, BHYTpHOpraHuU3MeHHas. DU3UKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTtaHus opraHu3moB. lIpucmocoOiieHust OpraHu3MoB K
YKU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemmHue u BHyTpeHHHE pUTMBI. CyTOUYHBIE U
roJnudHble puTMBbl. [IprcnOCOOIEHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznenuole Qopmbl opraHu3mMoB. I[loHsTHE 0 KH3HEHHON Qopme.
XKu3zHeHHble POpMbI paCTEHUI: AEPEBbS, KYCTapHUKHU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3P0OMOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckune (bakTopHI. Bungr OMOTUYECKAX  B3aMMOEHCTBUM:
KOHKYPEHIIHSI, XUIITHUIECTBO, CUMON03  ero ¢hopmel. [lapasutusm, koomeparus,
MyTyallu3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxJieOHn4uecTBO ). Herpoduueckue
B3aUMOJICUCTBUA  (Tomudeckue, (¢Gopuueckue, (adpudeckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJCUCTBUN JJIsI CYIIECTBOBAHMS OPTaHU3MOB B Cpere
oOuTanus. [[pUHIIUIT KOHKYPEHTHOTO NCKITFOYEHUS.

JdeMoHcTpanumn

Tabmumpl U cxembl: «IDKoJorudeckue ¢GakTopb», «CBETOBOW CHEKTPY,
«DKOJOTHUYECKHUE TPYIIIHI )KUBOTHBIX TT0 OTHOIICHUIO K CBETY», « TemIoKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIE», «Du3nonoruueckue amanrtaiyu
KUBOTHBIX», «Cpenpl oOWTaHHMS OpTraHU3MOBY», «buonoruueckue pUTMBDY,
«XKuznennoie Qopmbl  pacteHuit», «KuzHeHHbIe (DOPMBI  KUBOTHBIX,
«DKocucTeMa IMUPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «{enu
nutaHusy, «XumHudectBo», «llapazutuzm», «Koukypenmus», «CumoOuo03»,
«Kommencamzmy.

O6opynoBanue: repOapum pacTeHUH U KUBOTHBIX, MPHUCTIOCOOJIEHHBIX K
BIUSIHUIO Pa3JIMUHBIX SKOJIOTHYECKUX (aKTOpOB, IepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUMN, CBETOJIIOOUBBIC, TEHEMOOUBBIC H
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, TepOapuM M KOJUICKITUH TETIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBLIX PAaCTEHUM, dydena NTUIl U 3Bepei, repoapun
pPaCTEeHHI, OTHOCAIMXCS K TUrpoduTam, kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHus] JaHHBIX T'PYII, KOJJICKIIUN KUBOTHBIX, OOUTAIONINX B PAa3HBIX CPENax,
repOapui ¥ KOJUIGKIIMM PACTEHUH U KUBOTHBIX, OOJAJAIONIUX YepTaMH
MIPUCTIOCOOJICHHOCTH K CE30HHBIM W3MEHEHMSIM YCIIOBUW XU3HM, repbapuu u
KOJUICKITMM PACTEHWW W KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIHH
’KUBOTHBIX, YIaCTBYIOIIUX B PA3JIMIHBIX OMOTHYECKUX B3aMMO ICHC TBHSIX.

JlaGopaTopHasi pabora «BbIsBIIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopHasi pabora «BbIsiBIieHHE TPUCIIOCOOJCHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padota «AHAaTOMHYECKHE OCOOEHHOCTH pPACTEHUU U3
Pa3HBIX MECT OOUTAHHUS.

Tema 8. Iko10rUsI BUAOB U NOMYJIAUI

DKOJOTHUYECKUE  XapakTepucTuku  momymsanuu.  [lomymsmmst  Kak
Ouosnoruueckas cuctema. PoJib HeO JTHOPOTHOCTH Cpeibl, (PU3NYECKUX 0apbepoOB U
ocoOeHHOocTel OM0JI0TUY BU10B B (GOPMHUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTY P bl
nomnyysiiuii. OCHOBHBIE TOKa3aTeNd MOMYJSIIIUU: YHUCJICHHOCTh, IJIOTHOCTD,



BO3pAacTHasi M IIOJIOBAas CTPYKTYpa, POKIAAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEpPTHOCTh, MUTPALIHA.

DKoJoruyeckas CTpyKTypa nomyssinud. OleHKa YUCIEHHOCTH MOIYJISIIUY.
JlnHamMuka momyssinuv U €€ peryysiuus. bUOTHYECKUHA MOTEHIMAT MOITYJISIIHH.
MoaenvpoBaHue AUHAMUKY NOMyJsAui. KprBbie pocTa YUCIEHHOCTH MOIMYJISIUH.
KpuBble BbDKHMBaHUSA. Perymsimmsi 4HUCIIEHHOCTH TOIMYJIAIHN: pOJib (PaKTOpOB,
3aBUCSIIMX M HE 3aBUCSIIHX OT TUIOTHOCTH. DKOJIOTHIECKHUE CTPATETUH BUIOB (T-
K-cTparerun).

[Tonsate 06 sKoJOTHMYECKOW HuUIe BUAA. MectooOutanue. MHOTOMEpHAas
Mozaenb 3kojormueckor Humm Jx.M. XarumHcona. Pa3smepnl 3KoI0TMUECKOU
Hui. [loTeHnanbHas v peaaTu30BaHHAS HUIIIN.

Bun kak cucrtema nomymauuil. Apeaisl BUIOB. BuUIbl M HX XKU3HEHHbBIE
CTpaTerun. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUSI W MUTPALMA KUBOTHBIX. bHOJOrHueckue
VMHBA3UU YY>KEPOIHBIX BUIOB.

JdeMoHCcTpanumn

[Hoptper: Ix. . XaTuuHCOH.

Tabmuibl U CXeMbl: «IKOJOTHYECKUE XAPAKTEPUCTUKU TOMYJISIIIUNY,
«IIpocTpancTBEHHass CTpykKTypa mnonyisiuun», «Bo3pacTHble mnHpamubl
nonysiuum»y, «CKOpPOCTh  3aCEleHHs] TOBEPXHOCTH 3E€MIIHM  Pa3IMYHBIMU
opranuzMamm», « Mo aenp skonorndeckor Humm Jx. M. XarunHcoHa.

O6opynoBanue: repdapun pacTEHUM, KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHasi padora «lIpucmocoOneHMs CceMSH pacTeHHHA K
PacCEeNeHUIO».

Tema 9. IkoJ10rHs CO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

CoobOmiectBa opraHm3MOB. buoneHo3 u ero cTpykrypa. CBs3W MEXIY
opraHu3MamMu B OMOIICHO3E.

Oxocuctema kKak OTkpbiTas cuctema (A. Jx. Tencnn). OyHKIHMOHATIBHbBIE
OJIOKM OpraHW3MOB B 3KOCHCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHU. Tpoduueckue uenu U certu. AOUOTHUECKHE OJIOKU
skocucTeM. [TouBbI ¥ Wbl B 3KOCUCTEMaX. KpyroBOpOT BELIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  MOKa3aTeld  dSKOCHCTEMBI. buoMacca ©  mpoayKuus.
DKOJOTHYECKUE TUPAMU/IBI YUCEIT, OMOMACChI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpouku. @nykmyayuu.
HanpagnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W HX NPUYUHBL. AHTPONOTEHHBIE BO3JCHUCTBUS HaA
cykueccuu. KimmmakcHoe coo0iiiecTBo. buopaznoobpazure u moJiHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[TpupoaHbIe 3KOCUCTEMBI. JKOCUCHEeMbl 03Ep U peK. IKocucmemvl Mopel U
OKeaHos. IKocucmemvl myHOD, 1ecos, cmenell, nyCmuvlHb.

AHTPOIOTEHHBIE JIKOCUCTEMBI. ATposKocucTema. ArpolieHo3. Paznmuuwns
MEXIy aHTPOTMOTEHHBIMH U TIPUP O THBIMH SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoiackas
dbnopa m dayna. CuHanTpommM3aIus TOpOACKOW ¢dayHbl. buonormueckoe u
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMOICHCTBUN OPTAaHU3MOB B
IKocUCTeMax. Poib Kackaoumoeo s¢ghghekma u 6u006-30upuxamopos (Kirouesvix
8U008) 6 ¢hyHKkyuonuposanuu sxocucmem. llepeHoC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMHU. Y CTOMYUBOCTb OPTaHU3MOB, TIOIYJISILIUK U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3EHCTBUH.

Mexanuzmuol 6030€elCmBUsl  3A2pPA3HEHUNl  pPA3HbLIX ~ MUNO8  Ha
CyOOp2aHU3IMEHHOM, OP2aAHUSMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — B8030€lCMBUs.
MeTto1010THsl MOHUTOPUHIa ECTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHcTpanu

[Toptper: A. Ix. Tencin.

Tabmupt u  cxembl:  «CtpykTypa  OuouneHo3a»,  «IDKocucTeMa
HIMPOKOJUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jieca», « DyHKIIMOHAILHbBIE
IPYIIBl OPraHu3MoOB B 3KocucTeme», «KpyroBopoT BEIIECTB B IKOCUCTEME),
«llernu nutanus (macTOWIIHAS, AETPUTHAS )», « DKOJOTUYECKasi TUPaMHUIa YK C e,
«OKoyoTUYecKas mupamMuaa 6uomMacch», « IKOJIOTHUECKas TUPaMHIa SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykieccus», « BoccTaHOBIIEHHE Jieca O CJIe
noxapa», «9KocucTeMa 03epa», « ArporeHos», « Kpyropopor BemecTs u moTok
SHEpPTuUu B arporieHose», «[Ipumepsl ypboskocuctem» .

OOGopynoBanue: repOapry pacTeHU, KOJUIEKIINA HACEKOMBIX, Uyderna MTUIl |
3Bepeil, repdapun KyJbTypHBIX U IUKOPACTYIIUX PACTEHHM, aKBApUyM KaK MO/IETb
HKOCHCTEMBI.

IIpakTHyeckas padora «3yueHue u onucanue ypOo03KOCUCTEMBI.

JlaGopaTopHasi padora «l3ydenne pa3zHOOOpa3us MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

JKCKypeHus « DKCKypcHusi B TUIIMYHBIA OMOTeo1eH03 (B 1yOpaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJ0JIbHBIN WM MOUMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHsl «DKCKYpCHUs B arpodKOCUCTEMY (Ha IMOJI€ WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgepa — riaodanapHas IKOCHCTEMA

buocdepa — obOmiernnanerapHas o0osiouka 3emiu, TJi€ CYIIECTBYET WU
CyILECTBOBAJA )kU3Hb. PazButue npeacrasnenuii o ouocdepe B pyaax J. 3rocca.



VYuenne B. U. Bepnaackoro o 6uocdepe. O6mactu 6nochepsi u e€ coctan. XKupoe
BelIecTBO OMocdephl 1 ero QyHKITUH.

3aK0OHOMEPHOCTH CyIiecTBOBaHuUs 6nocdeprl. Ocodbernnoctu 6o cdeprr Kak
r100aabHOM SKOCUCTEMBI. JlnHaMuaeckoe papHOBecHe B Onocdepe. KpyroBopoTsr
BEIIECTB U OMOTEOXMMHUYECKHE MUKIBI (Yriiepoa, a30Ta). PUTMHUYHOCTD SIBIICHHIA
B Onocdepe.

3onanmpHOCTh Omocdeprl. [lonstne o Omome. OCHOBHBIE OHWOMBI CYIIH:
TYHJIpa, XBOIHBIE JIeCa, CMEIIIaHHbIE U IIMPOKOJIUCTBEHHBIE JIeca, CTENH, CABAaHHBI,
ITyCTBIHU, TPOITMYECKHE JIeca, BBICOKOTOpbs. KimmMar, pacTUTeIbHBIN U )KUBO THHI I
MUp OMOMOB CYIIH.

Ctpyktypa 1 (PyHKIHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO IMOTEHITHANIA 1
OouocdepHbIX QYHKIIHIMA.

JdeMoHcTpanumu

[TopTpersr: B. M. Bepnanckuii, J. 3rocc.

Tabmuipl u cxemsbl: «I'eocdepst 3emmmn», « KpyroBopoT azota B mpupoae»,
«KpyroBopoTt yriepona B mpupoje», «KpyroBopoT Kuciopoja B IPUPOIELY,
«KpyroBopoT Boabl B ipupoie», «OCHOBHBIE OMOMBI cymmy, « KnmuMmarndeckue
nosica 3emimn», « Tynnpay, «Taira», « CMemanssiii gecy, « I LIMpoKOIMCTBEHHbBIN
necy, «Crenby, «CaBanHay, «Ilycteiasy», « Tponuueckuii iec .

O6opynoBanue: repdapun pacTSHUN pa3HbIX OMOMOB, KOJUICKITUHU KUBOTHBIX.

Tema 11. YennoBek u OKpyKar01Ias cpeaa

DKOJIOTHYECKHE KPHU3UChl M WX NpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arps3HeHHe BO3IyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOW cpeanl. OxpaHa BOAHBIX pecypcoB. Pazpymenue nousbl. OxpaHa
MMOYBEHHBIX pecypcoB. M3MeHenune kmmara.

AHTpPONOTEHHOE BO3JICUCTBUE HA PACTUTEIBLHBIN U )KUBOTHBIM MUp. OxpaHa
PACTUTEIILHOT'O M JKUBOTHOT'O MHpa. OCHOBHBIC MPUHIUIILI OXPaHBI IPHUPOJIHL.
Kpacubie xuuru. Ocob6o oxpansembie npupognesie Ttepputopun (OOIIT).
Borannyeckue cagpl ¥ 300710THYECKHE TAPKH.

OCHOBHBIC MPHHIIMIBI YCTOWYUBOTO Pa3BHTHS YEJIOBEUECTBA W IPHUPOJIHL.
PanvoHanbHO€  MPUPOJOMNOJIB30BAHUE W COXpaHEHHWE  OUOJIOTUYECKOTO
pasHooOpazusi 3emum. OOIWE 3aKOHOMEPHOCTH TJOOAIBHBIX 3KOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KPU3UCA U €r0 BEPOSTHBIE [TOCIIEICTBUS.

Pa3zBure MeTOMOB MOHHTOPHHTA pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepezarowei u
KOHKYPEeHmMOCnocoO ol dHepeemuke. buonocuueckoe pasnoobpasue u buopecypcni.
Hayuonanouvie ungopmayuonnvie cucmemvl, obecneuusarowue O00OCMyn K
uHgopmayuu no cocCmMoAHUO OMOenbHblX 6u008 U sKocucmem. (CHOGb



IKopeadurumayuy IKOCUCmem U cnocobos 0O0pvbObl ¢ OUONOBPEHCOEHUAMU.
Pexoncmpyxyus mopckux u HazemHvix sKocucme.

JdeMoHCcTpPauu

Tabmumper ®w  cxembl: «3arps3HeHne  atMocdepbl», «3arps3HEHUe
ruapochepsl», «3arps3HeHne nouBbl», «llapHukoBeIii AdderT», «Oco60
OXpaHsieMbI€ IPUPOTHBIEC TEPPUTOPUNY , « MOIETH YIIPABIIEMOTO MUPaY.
OGopynoBanue: (otorpadum oxpaHsIeMbIX pacTeHWH W KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepannu, KpacHOM KHUTH pEruoHa.



INTAHUPYEMBIE PE3YJBbTATBIOCBOEHUSA ITPOI'PAMMBI 11O
BHNOJIOT'M HA YPOBHE CPE/THEI'O OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBimmBaeT TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS
00yJaOMUMHCS TPOrpaMM CpPEIHETO OOIero o0pa3oBaHMs: JUYHOCTHHIC,
METaIpEeIMETHBIE U IPEAMETHBIC.

B cTpyKkType MTMIHOCTHBIX pe3yIbTaTOB OCBOCHHS IPOTPAMMBI IO O MO JIOTUH
BBIJICTICHBI CJICAYIONINE COCTABIISIOIINE: 0CO3HAHUE 00YJaIOIUMUC POCCUNCKOMN
rpaXJaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTpENENeHUI0, Haauyue Mmomueayuu K OOy4eHUIO OHOJIOTHH,
YeleHanpasieHHoe passumue BHYTPEHHUX YOEXKICHHN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPATUIMNA Pa3BUTHUS OHUOJOTHUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YJAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MNPUCYIIUMU CUCTEME
OMOJIOTUYEeCKOr0 O00pa3oBaHUs, Haluyue NPABOCOHAHUS  DKOJIOTUUECKOU
KYJbTYPbI, CHOCOOHOCMU CMABUMb 1IENIA U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIngyHOCTHBIE PE3YIbTAThl OCBOEHUS MPOTPAMMBI 110 OUOJIOTUH TOCTUT AKOTC 5
B C€IMHCTBE Y4YeOHOW W BOCMHUTATEILHOW ACSITETHHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMH POCCUNCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JTYXOBHO -
HPABCTBEHHBIMU I[EHHOCTAMHU, NPUHSATHIMU B OOIIECTBE MpaBWJIAMU U HOpMaMU
MOBEJEHUS W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMs, CAMOBOCIUTAHUS H
CaMOpAa3BUTHsI, PA3BUTHS BHYTPEHHEW MO3UIMU JUYHOCTH, NATPUOTHU3MA U
YBOXEHUS K 3aKOHY M MPAaBOMOPSIKY, YEIIOBEKY Tpy/Ja U CTapIlIEMy MOKOJICHUIO,
B3aUMHOTO YBaXKEHHS, OEpPEKHOTO0 OTHOIIEHHUS K KyJIbTYPHOMY HACIEAUIO H
TpaIUIKSIM MHOTOHAIMOHAILHOTO Hapona Poccuiickonn deaepannu, npupoae u
OKPY>KaroIlIen cpee.

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS Y4eOHOTO TmpenMera «buomorus»
JOJDKHBI OTpaXKaTh TOTOBHOCTH U CIIOCOOHOCTh 00 YYaIOIIUXCsl PYKOBOICTBOBATHCS
copMupOBaHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpPHUEHTAINi, TO3WUTHUBHBIX BHYTPEHHHX YOSXKICHHM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUNCKOTO OOIIeCTBa, paclIMpEeHUe >KU3HEHHOTO
OIbITA U OTIBITA JIEATEIIbHOCTH B MPOILECCE PeaTn3aliid OCHOBHBIX HAlpaBJICHUN
BOCIIUTATEIHLHOM 1€ TEILHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpa:xIaHCKOr0 BOCIUTAHUS:

c(opMUPOBAHHOCTH I'PAKTAHCKOM MO3UIIMK 00 YUAIOIIEr0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOro OOIIECTBA;

OCO3HAaHHWE CBOUX KOHCTUTYLMOHHBIX TpaB M 0O053aHHOCTEH, YBaKEHUE
3aKOHa U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH NPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHNH Y4eOHBIX W MO3HABATEIbHBIX 3a/1a4, BBHIMOJHECHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTHh ONPEACIATh COOCTBEHHYIO ITO3HIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM )KM3HU U OOBSICHATH €€

YMEHHE YYHUTHIBATh B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJICH C pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMH H
COIMATbHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TIO3HABATEILHBIX M HCCJEAOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIICHUS K MHEHHUIO OMNMOHEHTOB NPH OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHMUS;

FOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOU AEATEIIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHMS:

copMupOBaHHOCTh POCCUNCKOU TPAXKIAHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBAKECHUSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IMEPE.
Ponunoyi, ropmoctu 3a cBOM Kpa, cBOK PoauHy, CBOM S3BIK M KYJbTYpY,
MPOILIOE U HACTOSIIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHO€ OTHOIIICHNE K TPUPOTHOMY HACJIEIUIO U MTAMSITHUKAM MPUPObI,
NOoCTUXKEHUAM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATH BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAHWSA 3HA4YeHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA M1 COBPEMEHHOTO OOIIECTBA,;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3ammrte OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSL:

OCO3HAHME TYXOBHBIX ICHHOCTEN POCCUKMCKOTO HAPO1a;

c(opMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJ1a B TIOCTPOCHHUE yCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUA LEHHOCTEHW CEMEMHOW XKHU3HU B COOTBETCTBUMU C
TpaauuusIMu Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYa, 0OIIECTBEHHBIX OTHOIICHHU;

MMOHUMAaHKE YMOIMOHAIIBHOTO BO3ICUCTBUS )KUBOU PUPOJBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HbIX BHJIAX UCKYCCTBA, CTPEMIICHHUE
MPOSBJISITH KAYE€CTBA TBOPUECKOM TMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOTO 0J1AT OOy UM SI:

MOHUMAHUE M peaTu3anus 3J0POBOTO M 0e30macHOTO o0pasa KU3HH
(3mopoBOE  TMTaHWE, COOJIIOJICHWE TUTHEHWYECKHX TpaBUiI W HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATAA U OTIbIXa, peryisipHas QuznuecKas
aKTUBHOCTB), OEpPEXHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOUICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE IIEHHOCTH TNpPaBWI HHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOIEH;

OCO3HAHME TMOCJICACTBUN U HEMPUSATUS BPEAHBIX MPUBbIYEK (YHOTpPEOICHNUS
AJIKOT'0JIs1, HAPKOTUKOB, KypEHUS );

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTbH K TPYZly, OCO3HAHHE IEHHOCTH MacTePCTBa, TPY10IH00HE;

TOTOBHOCTh K AKTUBHOW JIEATEILHOCTH TEXHOJOTHMYECKOW WU COLMAIBHOU
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHSITh TAKYIO JIESITEIbHOCTH;

MHTEpPEC K Pa3IMYHBIM cepaM NpoPecCUuOHAIbHOU ASSITEbHOCTH, YMEHUE
coBepllaTh OCO3HAHHBIA BBIOOp Oyayiiei mnpodeccuu W Pealn30BBIBATH
COOCTBEHHbIE )KU3HEHHBIE TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKH IIeJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIIIEHWE YPOBHA D3KOJIOTMUECKOW KYyJIbTYyphl: MPUOOpPETEHHE OIbITa
IUJTAHUPOBAHUSI TIOCTYNKOB M OLIEHKHM WX BO3MOJKHBIX [MOCJIEACTBUU JIA
OKPY>Karollen Cpeibl;

OCO3HaHHE TI00ATBLHOTO XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel ux
pELIEeHHUS;

CIIOCOOHOCTh HCTOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJOTUU
3HAHMSIT M YMEHHUS TpPU PELIEHUH NpPOOJeM, CBSI3aHHBIX C PALUOHAIbHBIM
MPUPOAONOJIb30BaHUEM  (COONIOZEHHEe TMpaBWi MOBEJAEHUS B  MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B J3KOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OnoCchephl);

aKTUBHOE HENpUSTHE JEHUCTBHUH, NPUHOCAIIMX Bpel OKPYKaroLIEeH
MPUPOJHON cpelle, YMEHUE MPOTHO3UPOBATh HEOJArONPUITHBIE IKOJIOTUYECKUE
MOCJICACTBUS MIPEANPUHUMAEMBIX ICUCTBUMN U MIPEOTBPAILLATH UX;



HAIMYUE PA3BUTOrO HKOJOTUUYECKOTI0 MBIIIUIEHUS, SKOJIOTUYECKO M KYJIbTYPHBI,
OTbITa NEeATEeIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATHCSI UMU B MO3HABATEIHLHOM, KOMMYHUKATUBHOW U COIMATIBLHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOM IEATETLHOCTH 3KOJIOTHYEC KO i
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOMW MPAKTUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJIbTYpP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJIbTYphl Kak CpelCTBa
B3aNMO/ICUCTBHUS MEXKTY JIIOIBMHU U TTIO3HAHUS MUPA;

MOHUMaHKWE crenuPuku OHWOJIOTUM KaK HAayKd, OCO3HaHMS €€ pojiu B
(GOpMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHU LEIOCTHOTO
MpEACTaBICHUsI 00 OKPYXKAIOUIEM MUpE Kak O €IMHCTBE MPUPOJbI, YETOBEKa U
o0111eCTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOseM
COXpAaHEHUSs IPUPOJTHOT O PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJisi COBPEMEHHOU IUBWIM3AIUU:
oOecreyeHrss HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3JIJaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEllaTh PECypCHbIE MPOOJIEMbl  pPa3BUTHUS
YeJI0BEUYECTBA, OUCKA MyTeH BHIXO/1a U3 TJI00ATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
oOecrieyeHuss  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAILHOMY
WCIIOJIb30BAaHUIO TIPUPOJHBIX PECYPCOB W (POPMHPOBAHHMIO HOBBIX CTaHIAPTOB
KU3ZHU;

3aMHTEPECOBAHHOCTh B TIOJyYeHWHW OHWOJOTHMUECKUX 3HAHUH B IIEIAX
MOBBIIIIEHUsT OOIEH KyIbTypbl, €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAITHHON TPAaMOTHOCTH 00yJaroImxcs, GopMHUPYEMOI
MIPU U3y4EHUU OHUOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJ0B MO3HAHUSA, UCTIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WUCIIOJb30BaTh TMOJydyaeMble 3HAHUSA JJIA aHauu3a Hu
O0OBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U MPOUCXOIAIIMX B HEM U3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKIIOUEHHS Ha OCHOBE HAYYHBIX (aKTOB H
MMEIOLIMXCS JAHHBIX C 1IEJIbI0 MOJYy4YEHUs T0CTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHUECKUE 3HAHUA JJIS
pelieHus Mpo0JeM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHME LIEHHOCTU HAYYHOMW AESITeIbHOCTU, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITENIbHOCTh UHAUBUIYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENpPEPbHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWM MO OMOJIOTUU B
COOTBETCTBUU C ’KUZHEHHBIMU IOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yibTaThl OCBOSHHS Y4eOHOTO Tmpenmera «bromaorus
BKJIIOYAIOT: 3HAYUMBbIe i1 (OPMUPOBAHHMS MHPOBO33PEHUS OOYJArOIINXCS
MEXIUCIIUTUTMHAPHBIE (MEXKIPEAMETHBIC) 00IIEHAYYHbIC MMOHSATHS, OTPAXKAIOIIUE
[EIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHENU(PHKY METOJ0B TO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SIBJICHUE, MTPOIIECC,
CUCTEMa, HAay4YHBIH (PAKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIieIOBaHUe,  HAOJIONEHUE, U3MEpPEHHe, OKCIEPUMEHT |  JApYyTHe);
YHUBEpCAIbHbIE y4yeOHbIe JIeHCTBUS (TIO3HABATElbHBIE, KOMMYHUKATHBHBIC,
PErYJISITUBHBIE), obecrnieurBaroIIe dbopmupoBaHue (GYHKIMOHATBHO N
IPAMOTHOCTH U COLMAIBHOW KOMIETEHIIMM OOYy4YalolMXcsi; CHOCOOHOCTD
oOy4aronmxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS W YHHUBEpPCalbHbIE y4yeOHbIE JEHCTBUS B
MIO3HABATEJIbHOM U COLMAIIbHOM MPAKTHUKE.

B pesymprare wu3yuyenus OMOJOTMM Ha YPOBHE CpEIHEro oOIIero
oOpaszoBanus y oOydaromerocss Oyayr c@opMupoBaHBl TO3HABATEIIbLHBIC
YHHUBEpCaAbHbIE yueOHbIC JEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCATTbHBIC yueOHBIC
JENCTBUSA, PETYSITUBHBIC YHHUBEPCAIbHBIE Yy4eOHBIE JEHCTBUS, COBMECTHas
JeSITENIbHOCTb.

MertanpenMeTHble pe3ylbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro O0OIIero
00pa3zoBaHus TOJHKHBI OTPAXKATh:

OBiaieHne  YHMBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEJbHBIMH
NEeHCTBUSAIMMU:

1) 6a3oBble JOTHYECKHE J€HCTBHSA:

CaMOCTOSITETIFHO ~ (OPMYJIMPOBaTh M aKTyaJlM3UpPOBaTh  MpoOJEMYy,
paccMmarpuBath €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUW NMPUEMBI JIOTUYECKOTO MBIIICHUS
(aHanm3a, cCuHTE3a, CpaBHEHUS, Kiaccudukaiuu, 00001IeHus ), paCKPbIBATh CMBICIT
OMOJIOTUYECKUX MOHATUH (BBIACISATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATD
CBSI3U C IPYTUMU NOHSITUAMH);

OTIPENENsiTh LEN JEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCHTD PE3YJIbTaThl ICATEIbHOCTH C ITOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHUS I 00BbsICHEHUS (PAaKTOB U SIBIICHUM
YKUBOW ITPUPOJIBIL;

CTPOUTH JIOTMYECKHE paCCYXIEHUs (MHAYKTHUBHbIC, JETyKTUBHBIE, IIO
aHaJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUHS B PAaCCMATPUBAEMBIX
SBJICHUAX, (GOPMYIUPOBATH BEIBOIBI M 3aKTIOUCHNS,

MPUMEHSITh ~ CXEMHO-MOJIETIbHBIE  CpEIcTBAa Ui TMPEIACTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHWA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€ MPOTUBOPEYMH  PA3HOrO  POJAa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pEIICHHs] MPOOJIEMbl ¢ y4ETOM aHaIM3a MMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MTOCJIEICTBUM 1EATEIbHOCTH;

KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCJIOBHSIX PeaJbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30Bble HCCJIeI0BATEIbCKHE 1€ CTBUS:

BJIaJIETh HAaBbIKaMU Y4eOHO-UCCIIE0BATENHCKON U MPOEKTHOM 1eATEIbHOCTH,
HaBbIKaMU  pa3pelieHuss 1npoOJsieM, CNOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITETbHOMY IOMCKY METO0B PEUICHHUS PAKTHYECKUX 337a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B TO3HAHUS;

WCNOJIb30BaTh PAa3JIMYHbIE BUABI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HaHMSI, €ro MHTEPIpEeTalru, NpeoOpa3OoBaHUI0 M NPUMEHEHHIO B Y4EOHBIX
CUTYallUsIX, B TOM YHCJIE IPU CO3/IaHUN yYEOHBIX M COLUAIIbHBIX IPOEKTOB;

(opMupoOBaTh HAYUHBIN THUIl MBIUUICHUS, BJIaI€Th HAYYHON TEPMHUHOJIOTHUEH,
KITFOYEBBIMU MMOHATUSMHU U METOJaMU;

CTaBUTh M (GOPMYIMpOBaTh COOCTBEHHbIE 3aJaud B 0Opa3zoBaTelbHOMN
JESATEIIbHOCTH U AKU3HEHHBIX CUTYalUsX;

BBISIBISITh TNPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajadvy,
BBIJBUraTh THUIIOTE3Y €€ PELICHHs, HAXOJIWUTh APTyMEHTHI Il JOKa3aTeIbCTBA
CBOMX YTBEPK/ICHUH, 3a71aBaTh IapaMETPhl U KPUTEPUU PELICHNUS;

AHAIM3UPOBATh IOJYYEHHbIE B XOJE PEUICHUs 3aJaud pPE3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh 1IE€JCHANPABICHHBIN MOUCK TEpPEHOca CPEACTB U CIOCOO0B
JeiCTBYSA B MPO(PECCUOHAIBLHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTUYECKYIO OOJacTH
KUZHENESATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCcTe;

BBIJIBUTaTh HOBbIE WJIEU, NIPEAJIaraTh OpPUrMHAIbHbBIE MOJAXO/bl U PELIeHHUS,
CTaBUTh NPOOJIEMbI U 337]a4H, JOIYCKAIOIIME aJIbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ nuH(popManMei:

OPHUEHTHUPOBATHCS B PA3JIMUHBIX UICTOYHUKAX MHPOpMALIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-NOMYJSIPHOM JMTEpaType, OHOJOTMYECKUX CIOBAPAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTEpHeTE), aHaIM3UpOBaTh



MH(POPMAITUIO PA3IMYHBIX BUOB U (POPM MIPEICTABICHUS, KDUTHYECKHU OLIEHUBATh
€€ T0CTOBEPHOCTh U HENPOTUBOPEUHUBOCTH;

(GopMynupoBaTh 3aIpOChl U MPUMEHITH PA3TUUHBIE METO/IbI MIPU MOUCKE U
oTOOpe OMOJOTHIECKON MHPOpMAITUH, HEOOXOIUMOM JJIs BBITIOJHEHUS YICOHBIX
3ajad;

npuoOpeTaTh OMBIT HKCIMOJb30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT U, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHMS PA3TMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpATh  ONTUMAIbHYIO (QOpMY  MpEeACTaBJICHUS
Ouosiornueckoi nHpopmaruu (CXembl, rpapuKu, IUarpaMmbl, TAOIUILIBI, PUCYHKH
H Apyroe);

UCIIOJb30BaTh HAy4YHbIM SI3BIK B KAuyeCcTBE CpeACTBa Ipu padoTe ¢
Ouosiornuecko uHpoOpMaIMe: NPUMEHATb XUMHUYECKue, (U3UUecKue u
MaTeMaTU4eCKHe 3HaKU M CHUMBOJIbI, (popMyIbl, abOpeBuarypy, HOMEHKIATYpY,
UCIIOJb30BaTh U MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HarJIsiTHOCTH;

BJAJE€Th  HABbIKAMU  pPAclO3HABaHMA W 3alIUThl  MH(POpPMALMH,
MH(OPMaMOHHOM 0€3011aCHOCTU TMYHOCTH.

OBi1ajieHUe yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU 1€ ICTBUSIMH ¢

1) oO1enme:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BeeX cepax )KU3HU, aKTUBHO Y4acTBOBAThH
B IMAJIOTE WM JUCKYCCHHU MO CYIIECTBY 00CYyKAaeMoi TeMmbl (YMEHHE 3aaBaThb
BONPOCHI, BBICKA3BIBaTh CY)KJIEHUS OTHOCHUTEIbHO BBIMOJIHEHUS MpeajiaraeMoiu
3a/la4¥, YYUTHIBaTh UHTEPECH] U COTJIACOBAHHOCTH MO3MILMN IPYTUX YYaCTHUKOB
JAAJIOTa WK TUCKYCCHUHN);

pacrio3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIIEHHUS, MOHUMAaTh 3HAYEHUE
COLMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYallWH,
YMETb CMATYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU criocoOaMu OOIEHHS] U B3aUMOJEHCTBUSA, TOHUMATh
HaMEpPEHUs JPYruX JItoJIeH, MPOSBISATh YBAKUTEIHHOE OTHOILIICHHUE K COOECETHUKY
U B KOPPEKTHOU popme popMynrupoBaTh CBOU BOZPAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) coOBMeCTHAA 1eSITeJIbHOCTD:

MOHUMAaTh U WCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUAYAIbHOM
paboTHI [TPHU pEUIEHNN OMOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTb
MIPUMEHEHHSI TPYIIIOBBIX (POPM B3aUMOJEHCTBUSA MIPU PEIICHUH Y4eOHOM 3a1a4u;

BbIOMpAaTh TEMAaTUKy U METOJIbl COBMECTHBIX JIEUCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KayKIOT0 UJIEHA KOJIJIEKTHUBA,



OpUHUMATh LEIM COBMECTHOM  JI€ATEIbHOCTH, OPTAHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATH IUIAH JIEMCTBUM,
pacmpeneniaTh pojad ¢ y4€TOM MHEHHM Y4YaCTHHMKOB, OOCYXKIaTb pPE3yJbTaThl
COBMECTHOM PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJIAJa M KaXIOI0 yYaCTHHKA KOMaHIbl B
00IIMiA pe3ysbTaT M0 pa3pad0TaHHBIM KPUTEPHSIM;

mpeasiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJIEW C TMO3UIMH HOBU3HBI,
OPUTMHATIbHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETHMYECKOE TMOBEAECHUE B PaA3IMYHBIX
CUTYaIUsX, TPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiajeHue yHUBEPCAJbHBIMU PeryJIATUBHBIMH 1€ HCTBUSIMH

1) camoopranuszanus:

UCIIOJb30BaTh OHMOJIOTMUECKUE 3HAHUS I BBISIBICHHUS NPoOOJIeM U HUX
pEIIeHUs B dKU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKUX 3HAHUI II€JIEBbIE M CMBICJIOBBIE
YCTAHOBKHM B CBOUX JEUCTBUSX UM MOCTYNKaX MO OTHOIIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAFOIINX;

CaMOCTOATENBHO OCYILECTBISTh MMO3HABATEIbHYIO NEATEIbHOCTD, BBISBISTD
po0JIEMbl, CTABUTh U (OPMYIUPOBATh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOM
JESATEIIbHOCTH U dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO COCTAaBIATh IUIAH pEIIEHUS MNpoOJeMbl €  Yy4ETOM
MUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATNOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpsATh PaMKH y4eOHOT0 peMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JenaTb OCO3HAHHBIN BHIOOD, ApIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATh MTPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IMIMPOKOW SPYIULIMU B
pa3HBIX O00JACTAX 3HAHUWM, MOCTOSHHO TMOBBINIATH CBOW OOpa30BATEIBLHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIJIETh ~ HAaBBIKAMU  [O3HABATE€IbHOM  peduieKcMM Kak  OCO3HaHMS
COBEpLIAEMBIX JEUCTBUI W MBICIUTENbHBIX MPOLECCOB, UX pPE3YyIbTaTOB U
OCHOBAHHUM, UCIOJb30BaTh NMPUEMBI pedeKcUu NIl OLEHKU CUTyalluH, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OLICHWBATh PHUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHUS O HX
CHIKEHUIO;



NPUHUMATh MOTHBBI W APTyMEHTBl APYTrUX IMPU aHAIM3€ PE3YyJIbTaTOB
TeSITENIbHOCTH;

3) npuHsiTHE ce0sl U IPYrux:

MPUHUMATH Ce0s1, IOHUMAasi CBOM HEOCTATKH M IOCTOUHCTBA,

MpPUHUMATh MOTHUBBI M apTyMEHThl JPYruX TpH aHAIM3E pe3yJbTaToOB
TeSITENIbHOCTH;

MIPU3HABATh CBOE MPABO M MIPABO APYTUX HA OIHOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3UIIAH IPYTOTO YEI0OBEKA.
INPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl OCBOEHUS COJEPkKaHUS Y4eOHOTO TMpeIMeTa
«buonorus» Ha yriayOnEéHHOM ypOBHE OpPHEHTUPOBAHbI Ha OOECleYeHue
npopuinbHOro  oOydyeHuss  oOydarommxcss  Ouosiorud. OHM  BKIIHOYAIOT:
crneuuduueckue 1 OMOJOTUHN HAyYHbIE 3HAHUS, YMEHUSI U CTIOCOOBI JICUCTBUM IO
OCBOCHHIO, MHTEPIIPETALMN U TTPE0oOPa30BaHNIO0 3HAHUMA, BUJBI IEATEIHBHOCTH TI0
MOJTY4EHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, & TAKKE B
pealbHBIX XKU3HEHHBIX cHUTyalusx. [IpenMerHbie pe3ynbTaTbl MPEACTABIEHBI 10
rojiaM u3y4eHus.

[IpenmerHbie pe3yabTaThl OCBOSHUS ydeObHOTo npenmera «buomorus» B 10
KJacce TOTHKHBI OTPaXaTh:

chopMUPOBAHHOCTh 3HAHWKA O MECTE M pPOJHU OWOJIOTHH B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW KapTWHBI MHUpa, B
MMO3HAHWW  3aKOHOB TPHUPOALI MW  PEIIEHUH TPOOJIEeM  PpalMOHAILHOTO
MIPUPOIOTIOIL30BAHMS, O BKJIa/I€ POCCUMCKUX M 3apYOSKHBIX YUEHBIX B Pa3BUTHC
OHOJIOTHH;

BJIQJICHUE CHUCTEMON OHOJOTHMYECKUX 3HAHWUW, KOTOpas BKJIIOYAeT:
OCHOBOTIOJIAraONIMe OUOJOTHYECKHE TEPMUHBI W TOHATHA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CAMOPETyJsIus, CaMOBOCIIPOU3BEICHHUE,
HACJICJICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounast reopust T. [1IBanna, M. Ilnelinena, P. BupxoBa, XxpoMocomHasi Teopust
HacnenacTBeHHOCTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1eHTpax
MHOT00Opa3uss W  MNPOUCXOXKJCHUS  KYJIbTYPHBIX  pacTE€HUi), 3aKOHbI
(emMHOOOpa3us MOTOMKOB MEPBOTO MOKOJEHUSI, PACILIEIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss ['. MeHgens, TOMOJOTHMYECKUX PSAJIOB B
HacJIEACTBEHHOU U3MEHYHBOCTHU H. . Bapusona), MIPUHLHAIIBI
(KOMILJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HCMOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICAOBAHUSAX JKUBBIX OOBEKTOB (OMHICaHHWE, HW3MEPEHHE,
HaOIFOICHUE, DKCTICPUMEHT);



YMEHHUE BbIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCJE
OaxTepuii, Tpu0OOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CHCTEM
OpPTaHOB pACTEHUH, >XUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEACITEIHLHOCTH,
MPOTEKAIONIMX B OpPraHU3Max PaCcTEHHM, KUBOTHBIX U YEJIIOBEKA, OMOIOTHUECKUX
MPOIIECCOB: OOMEHa BemecTB (MeTad0M3M), TIPEBPAIICHHS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TreTepoTPOGHOTO TUMOB MUTAHUS, POTOCUHTE3A U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeToreHe3a, IMOPHUOTEeHEe3a, TIOCTIMOPUOHATBHOTO Pa3BUTHS,
Pa3MHOXEHHS, HWHANBUAYAILHOTO  pa3BUTUsA  OpraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

yYMEHUE YCTaHABIIMBATh B3aWMOCBSI3M MEXKIY OpPraHOMJIAMHU KIETKH U HUX
(GYHKIUSIMU, CTPOEHHEM KJIETOK pa3HBbIX TKaHeW M WX (QYHKIUSIMHU, MEKIY
OpraHaMM M CHCTEMaMH OpPTaHOB Y PACTCHUM, JKUBOTHBIX M YEIIOBEKAa M HX
GYHKIUSAMU, MEXIYy CHCTEMaMH OPTaHOB M WX (DYHKIMSIMH, MEXIY 3TaraMu
oOMeHa BeIeCTB, dTalaMu KJICTOYHOTO [IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanamMu 3MOPUOHAIBLHOTO Pa3BUTHS, TEHOTUNIOM U (EHOTUIIOM, (DEHOTUIIOM H
(axTOopamu cpeabl OOUTaHMUS;

YMEHUE BBISIBIATH OTIMYUTENbHbIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE
paCTEeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY U JOKa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHCTEMAaTHYECKUX TPYIIIT;

yYMEHHUE pelaTh OMOJIOTHIECKUE 33]1a4H, BBISIBIISITH IPUIHMHHO-CIICICTBEHHbIE
CBSI3M MKy UCCIIETYEMBbIMHU OUOJIOTUYECKIUMHU MPOIIECCAMHU U SIBJICHUSIMU, JI€TIaTh
BBIBO/IBI ¥ IPOTHO3bI HA OCHOBAHUH IMOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBITIOJHATE JTAOOpaTOpHBIE W TMpaKTHUECKHe paboThl, COOJIFOIATh
MpaBuIa Mpu padoTe ¢ yueOHBIM U TJAOOPATOPHBIM 000D YI0BAHUEM;

YMEHUE BBIJBUTATh THIIOTE3bI, MPOBEPATh UX OKCIEPUMEHTATLHBIMH
cpenctBamu, (GopMyIHpysl Telb HCCISNOBaHUS, aHAIM3UPOBATh TOJYYCHHBIC
pE3yJIbTAThI U JeNIaTh BEIBOIBL;

YMEHHE Y4acCTBOBaTh B y4EOHO-HMCCJIEIOBATELCKONW paboTe Mo OHMOJIOTHH,
OKOJIOTHH W MEIUIIMHE, POBOJIMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  MPEACTABISITH  TMOJIyY€HHBIE  PEe3yNbTarbl HAa  YYEHHMUYECKHX
KOH(epeHIusX;

YMEHHUE OILIEHMBATh JTUYECKHE AaCIMEKThl COBPEMEHHBIX HCCIEJOBAHHUIA B
obmact  OWOJOTMM W MEAWIMHBI  (KJIOHMPOBAaHUE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HANPABICHHOE W3MEHEHHE I'eéHOMa U CO3JaHHe TPaHCTEHHBIX
OpTaHU3MOB);



YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymyiiel npodeccruoHanbHON
JESTEILHOCTH B 00J1aCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEIBCKOTO XO35HUCTBA, MUIIEBOM MPOMBIIIUICHHOCTH, YTIIyOJISATh TO3HABATEIILHBIN
HMHTEPEC, HAMPaBJICHHBI HA 0CO3HAHHBIN BEIOOP COOTBETCTBYIOMICH MPOPECCUH H
MPOJOJDKEHHE OHOJOTHYECKOTO O00pa3oBaHMsl B OpraHU3AlUAX CPEIHErO
po(ecCHOHATHLHOTO M BRICIIIET0 00pa30BaHUS.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11
Kaacce NOJHKHBI OTPaKaTh:

c(popMUPOBAHHOCTh 3HAHWW O MeECTEe M POJU OHWOJIOTUH B CHUCTEME
€CTECTBEHHBIX HAyK, B (OPMHUpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, B TMO3HAHUM 3aKOHOB NPHUPOJABl M PEHICHUU 3KOJOTHYECKUX
npo0yieM YeNnoBeYeCTBa, a TaKkK€ B PEIIEHUHM BOMNPOCOB PAalMOHATBHOTO
MPUPOAONOIb30BaHUS, U B POPMHUPOBAHUH LIEHHOCTHOTO OTHOILEHUS K IPUPOE,
0011IECTBY, YEJIOBEKY, O BKJIA/I€ POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OHOJIOTOB B
pazBUTHE OMOJIOTHH;

YMEHUE BIIAJIETh CUCTEMON OMOJOTMYECKUX 3HAaHUM, KOTOpas BKIIIOYAET
ONpEeNENeHUss U TNMOHUMAHWE CYIIHOCTH OCHOBOIOJArarolmX OHOJOTHYECKUX
TEPMUHOB M TOHATHHN (BHI, 3KOcHcTeMa, Ouocdepa), OMOJOTHUECKUE TEOPUU
(oBosmorioHHas Teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHUsI IBOJIOLIMN), YUECHUS
(A. H. CeBepuioBa — 0 nyTsIX U HamnpaslieHUsX 3Bosonuu, B.M. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHeTuueckoro pasHoBecus [x. Xapnu u B. BaitnOepra,
3aponpimeBoro cxonactea K. M. boapa), mpaBuna (munumyma lO. JIuGuxa,
AKOJIOTMYECKOW TUpaMuIbl SHEpPruu), runote3bl (rumore3a «mupa PHK» V.
I'mnGepra);

YMEHUE  BJAJ€Th  OCHOBHBIMM  METOJAaMM  HAYyYHOrO  IO3HAHUS,
WCIIOJIb3YEMBbIMU B OUOJIOTUYECKHUX UCCIIEI0BAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(ommmcanue, W3MepeHne, HaOJoIeHNEe, YKCTICPUMEHT), CTIOCO0aMU BBISIBJICHUS U
OIICHKHU aHTPOTOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCISATh CYIIECTBEHHbIE NPU3HAKH: BHUAOB, OMOTEOIIEHO30B,
IKOCUCTEM U Omocdepbl, CTAOMIM3UPYIOIIETO, ABMXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTOOpa, AIIONATPUYECKOTO u CHUMIIaTPUUECKOTO
BUI000Pa30BaHusl, BIMSHUSA IBIKYIIMX CUJI 3BOJIIOLIMY HA TeHO(POH I OIS IIHH,
MPUCIIOCOOIEHHOCTH OPTAaHU3MOB K CpeJie 00UTaHUs, YepeIOBaHUs HallpaBJICHU M
ABOJIIOIMH, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY MPOLECCaMU 3BOJIOLUH,
JABIDKYIIMMHU CHJIAaMU aHTPOTIOT€HEe3a, KOMIOHEHTaMU pPa3jJMYHbIX SKOCUCTEM U
MPUCIIOCOOIEHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBISBISAITH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJEHHOCTh BUJIOB K Cpefe OOuTaHUsl, a0MOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB  3KOCUCTEM, B3aUMOCBs3€il OpraHM3MoB B COOONIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY U JOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTU4YECKUX I'PYIII, B3aUMOCBSI3H OPTaHU3MOB U Cpeibl OOUTaHMsI, €IUHCTBA
YEeJIOBEUYECKMX pac, HEOOXOJUMOCTH COXPaHEHUs] MHOroooOpasusi BUAOB MU
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS PHUPOIBI 1 YEJIOBEUECTBA;

YMEHHUE peliaTh OMOJOTUIECKUE 33/1a9H, BBISIBIISITh IPUIUHHO-CJIC/ICTBCHHBIC
CBSI3U MEXTY UCCJIEyEMbIMH OMOJIOTHYECKIMH ITPOTIECCAMH U SIBJICHUSIMU, J1EJ1aTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMIOJHATH JIAOOPATOpPHBIE U MpaKTUYECKUe pabOThl, COOII0AATH
MpaBuiIa Mpu padoTe ¢ yueOHBIM U TJADOPATOPHBIM 000D YI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HX IKCHEPUMEHTAIbHBIMU
cpenctBamu, (GopMynHpysl Iellb HUCCIEIOBaHUS, aHAJIM3UPOBATh ITOJYYCHHBIC
pe3yNIbTaThI U JeNaTh BHIBOIBL;

YMEHHUE y4acTBOBaTh B Y4€OHO-HCCJIEAOBATENbLCKON paboTe Mo OMOJIOTHH,
HKOJIOTMHM W MEIUIMHE, MPOBOJAMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTABISITH  MOJIydYE€HHBbIE  PEe3ylbTarbl HAa  YYEHHMYECKHX
KOH(epeHIusX;

yYMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUN )KU3HU, Y10 BeKa
U YEJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MpeaoTBPaIlCHHUs
r100aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BHIOOP Oymyriel mpodeccroHaIbHON
AeSITEbHOCTH B 001aCTH OMOJIOTUH, SKOJIOTUH, IPUPOI0TIONB30BaHUS, MEAUIIUHBI,
OMOTEXHOJIOTHH, MCUXOJIOTHH, BETEPUHAPUU, CEIbCKOIO XO3SMCTBA, MHUILEBOU
NPOMBILIUIEHHOCTH, YIIyOJIiTh TO3HABaTelIbHbIM MHTEpEC, HalpaBiCHHBbIM Ha
OCO3HAHHBIK  BBHIOOP  COOTBETCTBYIOIIEH TMpodeccud U  MNPOJAOJLKEHUE
OMOJIOTUYECKOT0 00Pa30BaHUA B OpTaHU3ALUAX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIEr0 0Opa30BaHUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
Koau4yecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uud poBbIEe)
Ne n/mt Konrpoasnsie | IIpakTruyeckue
NMporpaMmabl Bcero o0pa3oBareJbHbIE
padoThI padoThbI pecypeni
1 buonorus kak Hayka
2 JKuBble cUCTEMBI U UX U3y4EHUE
3 buonorus kneTku 0.5
4 Xumuyeckas opraHu3anus KJIeTKU 10
5 Ctpoenune u QyHKIIUH KIETKH 2
OOMeH BelecTB U MpeBpallicHue YHEPTHH B 1
6 KJIETKE ?
Hacnencteennas nndopmanus u
! peanu3zaius e€ B KIeTKe ? 0-5
8 JKHu3HEHHBIN HUKIT KJIETKA 6 1
Ctpoenue u GyHKIIHH OPTaHU3MOB 17 1.5
10 PasmHoOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
I'eHeTnka — Hayka O HAacClEJACTBEHHOCTHU U
1 M3MEHYMBOCTU OPTraHU3MOB 2 0-5
12 3aKOHOMEPHOCTH HaCJIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneTtunka yenoBeka 3 0.5
15 Cenekuusi OpraHM3MOB 4 1
16 buotexHonorus u cuHTETHYECKasT OMOJIOTHS 4
17 PezepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB TIO ITPOIT'PAMME

102

13




11 KJIACC

Koau4yecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHMe pa3iesioB U TeM Kourpoasupie | Tparieckue (uud poBbie)
NPOorpaMMbl Bcero o0pa3oBareJbHbIE
padoTbI padoThbI pecypest
I 3apokJIeHUE U pa3BUTHE 3BOJIIOLIMOHHBIX 4
MIpeJICTaBJICHU I B OMOIOTUN
MUuKpo3BOIIOLHSA U €€ PE3YJILTAThI 14 2
3 MaxposBostonus ¥ €€ pe3ysbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE )KU3HU HA 15 15
3emie
5 [IpoucxoxaeHue 4enoBeKa — aHTPOIIOIEHES 10 1
DKOJIOTHsI — HayKa O B3aMMOOTHOILIEHH X
6 OpraHu3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY)KaIOLIEH Cpenoun
OpranusMesl U cpefia 0OuTaHUs 1.5
DKoJorUsl BUJIOB U TOMYIALUM 0.5
9 DKOJIOrUs COOOIIECTB. DKOJIOTMYECKUE 12 0.5
CHUCTEMBI
10 Buocdepa — rmobanpHas 3KocucTemMa
11 UYenioBek U OKpyXarol@as cpena
12 PesepBHOE Bpems
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHHOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IIpakTH4yeckue
padoTbI

Hdara
HU3ydeHust

DJIeKTPOHHBIE
M@ poBbIE
o0pa3oBaTe/ibHbIE

pecypebl

bromorns kak KoMILIeKCHas HayKa MU KakK
Y4acTh COBPEMEHHOTO O0IIEeCTBA

JKuBBIE CHCTEMBI U X CBOMCTBA

YPOBHeBaSI OopraHu3alud )XUBBIX CUCTEM

HcTopust OTKpBITUA U U3y4EHUS KIETKH.
Kierounas teopus

MeTobl MOJIEKYISAPHOW U KIETOYHOU
ounonoruu. [Ipakrnueckass padora
«3yueHne MeTo/10B KIETOUHON OMOJIOTHHI
(xpomatorpadusi, 3nmeKkTpodopes,
nmuddepeHInabHOE TIEHTPU PYyTHPOBAHME,
[LIP)»

0.5

XUMHYECKUN COCTaB KIETKU

MuHepasbHbIC BEICCTBA KIETKH, X
Ouosornyeckast poib

Opranuueckue BelecTBa KIETKH — OCNKH.

JlabopaTtopHas padora «O0HapykeHHE
OEJIKOB C TTOMOIIBIO KAYECTBEHHBIX
peaxuuii»

0.5

CaoiicTBa, KaccupuKanus 1 QyHKIHH
0enKkoB




10

Opranuueckre BelecTBa KIETKH —
YIII€BOBI

11

OpraHI/ILIeCKI/Ie BCUICCTBA KIICTKH —
JIUITU L

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlaboparopHuas padora «ccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BBIJICTICHHBIX U3
KJIETOK pa3IMYHbIX OPTAHU3MOBY

0.5

13

Crpoenue u ¢pyakunu ATO. pyrue
nykieosuarpudocharer (HTD)

14

CexBenupoanue JJHK. Metosr

I'CHOMUKH, TPAHCKPUIITOMUKH, TIPOTCOMUKU

15

MeTobI CTPYKTYpHO# OMOJIOTHH

16

Tunsl kerok. [IpokapuoTrueckas KieTka

17

CTpoeHue 3yKapuOTHUECKOW KIETKH.

[Ipaktyeckas pabora «/I3yueHue cBONCTB

KJIETOYHOU MEMOpPaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KIETKH

19

OnHomeMOpaHHbIE OPraHOU /bl KIICTKH.
[Tpakrnueckas pabora «3ydeHue
JIBHIKSHUS ITUTOIIIA3MbI B PACTUTEIBHBIX
KIIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOWIBI KIIETKH:
MUTOXOHJIPUH, TIacTUIbL. JlJabopaTtopHas
pabota «ccrnenoBanue mniaMonsa u
JIETIa3MOJH3a B PACTUTEIBHBIX KIETKAX)

0.5

21

HememOpaHnHbIE OpraHOU bl KIETKU

22

Crtpoenue u GpyHKIHH gapa




23

CpaBHUTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas paborta
«3yueHune CTpOEHUS KIETOK Pa3TUuIHBIX
OpPTaHM3MOBY

0.5

24

AcCCHUMUTIANMS U TUCCUMMIIALUS — JIBE
CTOpOHBI MeTabonu3ma. Tunsl oOMeHa
BemlecTB. JlabopaTopHas padora
«3yyeHne KaTaIuTUYECKOM aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl UIIH
KaTasasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakiui
KIeTOuHOTrOo MeTabonm3ma. JlabopaTtopHast
pabota «M3yueHne QepMEeHTaTUBHOTO
paclenaeHus Nepokcuia BOAOpoa B
PaCTUTEIBHBIX U JKUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOphl U OEITKU-UHTHOUTOPHI

27

ABTOTpOQHBIN TUTT OOMEHA BEITECTB

28

dorocunuTes

29

XemocunTes. JlaboparopHas padora
«CpaBHeHHe nporeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AnHa’poOHBIC OpraHu3Mbl. Busl OposkeHwHsI.
JlaGopatopHnas pabota «CpaBHEeHUE
MPOLIECCOB OPOKEHUS U JbIXaHU DY

31

AdpoOHBIE OPraHU3MBI. DTaIThI
HEPreTHIeCKOro oOMeHa

32

DHeprust MeMOpPaHHOTO TpaIueHTa
npotoHoB. Cunte3 AT®: pabora




NpoTOHHON AT®D-crHTAa3bI

33 Peakiium MaTpu4HOTO CUHTE3A
34 Tpanckpunius — marpuunslii cuate3 PHK
35 Tpancnsauus u e€ srarsl
36 KonupoBanue amuHokucior. Poib
pubocoM B OMocHHTE3e OeKa
37 Opranu3zanus reHoMa y MPOKapuoT U
JYKapUOT
MoutekynsipHble MEXaHU3MbI YKCITPECCUU
38 T€HOB Y SYKapuOT
Bupycel — HewieTouHbIe JOPMBI )KU3HU U
39 obOnuraTHbIe Mmapa3uThl. [IpakTuyeckas 0.5
pabota «Co31anue MOJIEIH BUPYCa»
40 BupycHbie 3a0071eBaHMs YETOBEKA,
’KUBOTHBIX, pACTEHUM
41 Hanotexnonoruu B OMOJIOTHU U MEAUIIUHE
42 JKu3HEeHHBIN UK KITETKU
43 Marpuunsiit cunte3 JJHK
Xpomocomsl. JlabopaTtopHas pabota
44 «I3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»
45 Jlenenne KIIETKH — MUTO3
Tumns! k1etok. Kapruokines u HUTOKMHES.
JlabopaTtopHast paborta «HabmroneHue
46 MHTO32 B KJIIETKaX KOHYMKA KOpeIlIka JIyKa 0.5
(Ha TOTOBBIX MUKpOIIpEnaparax)»
47 Perynsiust >kM3HEHHOTO ITUKIIA KIETOK




48

OpraHI/ISM KaK €CAMHOC LI€JI0€

Txanu pacrenwnii. JlJabopatopHas pabota

49 . - 0.5
«I3yueHne TKaHeW pacTeHHI»
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas paboTa «/3ydeHue TKaHeH 0.5
KUBOTHBIX)
Opranbl. Cuctemsl opranon. JlaboparopHas

51 pabota «/3ydeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opranu3MoB

53 JIBM>KEeHME OpraHU3MOB

54 IIntanue opranu3mMoB
[TuTanue MO3BOHOYHBIX KHUBOTHBIX.

3 [TumeBapuTenbHas cucTeMa 4eaoBeka

56 JIpIXaHue opraHu3MoB
JlpIxaHue M03BOHOYHBIX )KHBOTHBIX U

37 YenoBeka

58 TpaHCIIOpPT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boigenenue y opranu3mMoB

61 3anmTa y OpraHu3MoB

62 NMmMyHHas cucTema denoBeka

63 PazapaxxuMocTs U perynsanus y
OpTaHM3MOB

64 ['ymopanbHast peryisius U dHJI0OKpUHHAs

CHUCTEMaA XUBOTHHBIX U YCJIIOBCKA




65

®opMBbl pa3MHOXKEHHS OPTaHU3MOB

66

ITomoBoe Pa3SMHOKCHHEC

67

Meiios

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KIIeTOK. JlabopaTtopHas paboTa
«3yueHune cTpoeHus MONOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax»

0.5

69

NuauBuyanbHOE pa3BUTHE OPTAHU3MOB —
OHTOICHE3

70

3akiazKa OpraHoB U TKaHEW U3
3ap0I[I>IIHeBI)IX JINCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlaGoparopHas paboTa «BblsiBieHue
MPHU3HAKOB CXOJICTBA 3apOBIIICH
MTO3BOHOYHBIX KHBOTHBIX»

0.5

72

PasmHoOXeHUE U pa3BUTHE PaCTEHUM.
JlaGoparopHas paboTta «CTpoeHHe OpraHOB
Pa3MHOKEHHSI BBICIIMX PACTCHUN»

0.5

73

Hcropus cTaHOBJIEHUS U Pa3BUTHS
TeHETHKU KaK HAayKd

74

OCHOBHBIE TOHSATHS ¥ CHMBOJIBI TeHETHKH.
JlaGopartopHas pabota «/Ipo3zoduia kax
OOBEKT TEeHETHUYECKUX HCCIIECIOBAHUII

0.5

75

3aKOHOMEPHOCTH HaCJI€OBAHUS
npu3HaKoB. MoHOTHOpHAHOE
ckpenmBanue. [Ipakrudeckas pabora
"Uzyuenne pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIMBaHUS y Ip030¢uIIbI"

0.5




HI/ITOJ'IOI'I/I‘IGCKI/IC OCHOBBI MOHOI"I/I6pI/II[HOl"O

76 1
CKpEeIMBaHUS
77 Anamusupyromee ckpenmpanue. Hemonnoe 1
JIOMUHUPOBaHHUE
JurubpuaHoe cKpenmBaHue.
73 [Tpakrnueckas padora «3ydeHue 1 0.5
Pe3yJIbTaTOB TUTHOPHUAHOTO CKPEIIMBaHUS '
y Ipo30(uITeDy
79 [uTonornvyeckrue OCHOBBI AUTHOPHIHOTO i
CKpEeIMBaHUS
80 CuenuieHHOe Hacae10BaHUE IPU3HAKOB 1
81 XpOMOCOMHas1 TEOpU HACIEACTBEHHOCTH 1
82 I'eneruka nona 1
83 ['eHoTHN Kak 11€JI0CTHAsI CUCTEMA 1
’4 I'eneT4eCKU KOHTPOJIb Pa3BUTHS 1
pacTeHuil, )KUBOTHBIX U YeJIOBEKa
85 N3MeHunBOCTh MPpU3HAKOB. Buabl 1
M3MEHUYHBOCTHU
86 MoudukanioHHas U3MEHYUBOCTh 1
Bapuarmonnslii psa v BaprualioHHas
KkpuBas. JJaboparopnas pabora
g7 «UccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MO (PUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenue BapualmOHHOTO psiga U
BapHallMOHHOMN KpUBOW»
28 I'eHOTHIIMUECKAsI U3MEHUNBOCTb. 1
KomM6nHaTuBHas 13MEHYMBOCTh
89 MyranmoHHas U3MEHUYUBOCTD. 1 0.5




[Tpakrudeckas pabota «Myramuu y
Jpo30(rITBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTallHOHHOTO IIpoIiecca.
DONUTeHeTHKA ¥ SITUTEHOMHUKA

91

I'eneTtuka yenmoBeka. [Ipakruueckas pabora
«CocTaBJlIeHUE U aHAJIU3 POJIOCTIOBHOMN»

0.5

92

MeTtoasl METUITHHCKON TeHETHKHN

93

3HaveHye METUIINHCKOU TEHETUKHU B
HpeIIOTBpaHICHI/II/I N JICHCHUU I'CHCTUYCCKUX
3a001€BaHN I YEIIOBEKA

94

OcCHOBHBIE TOHATHUS CENEKIUH.
JlabopaTtopHast pabora «/3ydeHune copToB
KyJBTYPHBIX PAaCTEHUU U MOPOJ JOMAIIHUX
KHUBOTHBIX)

0.5

95

Meto/ibl ceneKIIMOHHON padoThI.
JlabopaTtopHnas pabota «/3ydenne MeToa0B
CEJEKIUHU PACTEHU I

0.5

96

JlocTrKeHUsI CeNIEKIIMU PACTEHUN U
KUBOTHBIX. [IpakTnueckas pabora
«lIpuBHUBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHUe U UCIIOIb30BaHNE
TEeHETHYECKHX PECYPCOB

98

buoTtexHonorus Kak Hayka u OTpacib
npousBozacTBa. [Ipakruueckas padora
«3ydeHne 0ObEKTOB OMOTEXHOJIOTHUH

0.5

99

OCHOBHBIE HaNIPaBJICHUSI CHHTETUUECKOM
OnoIornun




100

XpOMOCOMHaH M I'CHHas WHXKCHCPUA

101 MenunuHackrue ONOTEXHOJIOTU N 1
102 PesepBHbIi ypok. IloBTOpEeHue, 1
0000IIEHNE, CUCTEMATU3AIM 3HAHUH
OBIIEE KOJIMYECTBO YACOB IIO 102 135

[TPOTPAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
Ne ara u¢ posbie
. Tema ypoxka Beero Kontpoabubie | IlpakTuyeckue fllsyqennﬂ :)lﬁl(Jl:lI;OBaTeJILHLIe
padoThbI padoTbI pecypest
1 OpomonnonHas Teopus Y. /lapsuna 1
) JBWKyIlME CHUIIBI BOIIOLUH BUIOB 1O Y. 1
HapBuny
3 Bopn0a 3a cymecTBoBaHMEe, €CTECTBEHHBIIM i
Y UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUE CHHTETUUYECKON TEOpUH i
IBOJIOIAH
5 DTarbl 3BOJIOIMOHHOIO MTpoliecca: |
MHUKPOIBOJIOIHS I MAKPOIBOJIOIIHS
[Nomynsmust — 3nMeMeHTapHas eAMHUIA
6 IBOJIIOIUH !
3aK0oH TeHeTUYeCcKoTo paBHOBecHs JK.
Xapnu, B. BaitnOepra. JlabopaTopHast
! pabota «BbIsSBICHUE H3MECHYHBOCTH Y ! 0.5
0co0eii OHOTO BHUIa»
8 DnemMeHTapHbIe (JAKTOPHI IBOJOIUU 1
9 Oddexr ocHoBaTemns. DPdexr i
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3oaauuy nonyasiui: 1

reorpaduyeckas, OvoJorHyYecKas

11

EcrecTBeHHBIN 0OTOOP — HanpaBIIsSOUMN
(akTOp SBOIIOINHU




12

[TomoBoti oT6Op

13

ITprcroco6IeHHOCTh OPraHU3MOB Kak
pe3ysibTaT MUKPOIBOJIIOIUH.
JlaboparopHas pabdorta «3ydenne
apoMop(030B ¥ UANOATANTAIHH Y
paCTCHI/Iﬁ " ) KUBOTHBIX»

0.5

14

[Ipumeps! npucnocoOiIeHn y OpraHu3MOB:

Mopddonoruueckue, Pu3noIoTHIECKHE,
OMOXMMHYECKHE, TIOBEICHUYCCKHE.
JlabopaTopnast pabota «[Ipucrnocobnenus
OpPraHU3MOB M UX OTHOCHTENbHAs
11eJ1eCO00Pa3HOCThY

0.5

15

Bup, ero xputepuu u CTpyKTypa.
JlabopatopHas pabota «CpaBHEHHE BUIOB
110 MOP(OIOTUYECKOMY KPUTEPHIO

0.5

16

Crpykrypa BuIa

17

BunooOpa3zoBanue kak pe3yibTar
MHUKPO3BOITIOIAH

18

CBs3b MUKPO3BOJIIOLUU U OITUAEMUOJIOTUN

19

Makpossouronus. Ilaneonronornyeckue
METO/IbI U3YYEHHUS IBOJIIOLUH

20

buoreorpaduueckie MeToAbl U3ydeHUS
SBOJIIOLUU

21

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-
MOPQOJIOTHYECKHE METObI U3ydeHUs
9BOJIIOIIH

22

MonekynsipHO-TeHETUYECKHE,
OMOXMMHYECKHE U MAaTEMAaTHUECKHAE




MCTO/AbI U3YUYCHUA 3BOJIIOLNU

23 OOmnme 3aKOHOMEPHOCTH ABOJIIOIIUH

24 AnantuBHas paguanus. HepaBHoMepHOCTB
TEMITOB HBOJIOINHU

75 Hayunble runmoTessl IporCcXOoXIeHUS
YKU3HU Ha 3emMJie

26 JloHay4HBbI€ PEJICTABIICHUS O 3aPOKIACHUU
KUZHH

27 OCHOBHBIE 3TaIlbl HEOPTaHUUECKON
3BOJIIOLUH

28 ['unoressl 3apoKICHUS KU3ZHU
Hctopus 3emnu u MeTObI €€ N3ydeHU .

29 JlabopatopHast pabota «3yuenue u 0.5
OMUCAaHME NUCKOMTAEMBIX OCTATKOB JPEBHUX '
OpraHHU3MOBY

30 HavansHble 3Tanbl OpraHuuecKon
SBOJIIOIU U

31 OBOIIOLHS DYKapHOT
OCHOBHBIE ATaITbI BOJIIOIUH

) pactutensHOro Mupa. [Ipakrrnyeckas

3 pabota «3ydeHne ocoOeHHOCTEH 0-5
CTPOEHHS PaCTEHHUH Pa3HBIX OT/ICTIOBY
OCHOBHBIE ATaITBI BOJIIOIIUH KUBOTHOTO

33 Mupa
DBoMIOLMS KUBOTHBIX. [[pakTyeckas

34 pabota «3yueHue ocobeHHOCTEMN 0.5
CTPOEHHS TTO3BOHOYHBIX dKUBOTHBIX)

35 PazButne xu3HM Ha 3eMJie 110 3paM U




nepunogam

MaccoBsie BbBIMUPAHUSA — SKOJIOTHUYCCKUC

36 KPHU3HCHI MPOIIIIOTO
3 CoBpeMEHHBIN YKOJOTUYECKU N KPU3HC, €TO
/ 0COOEHHOCTHU

13 CoBpemeHHas cucTeMa OpraHu4ecKoro
MHupa

39 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI
OpPraHU3MOB

40 AHTpOIIOJIOTHS] — HayKa O YeJIOBEKE

41 Pa3BuTtHe npeacraBieHuit o
MIPOUCXOXKICHU U YeIOBEKa
MecTo 4enoBeKa B CUCTEME
opranuueckoro mupa. Jlaboparopuas

42 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKeJIETa YeJIOBEKa, CBSI3aHHBIX C
MPSAMOXOKICHUEM»

43 JIBMKyILE€ CHJIBI aHTPOIIOTEHE3a

44 CooTHoICHE OMOJIOTHYECKUX U
COIMATLHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIUU AHTPOMOTECHE3A

46 ITaneoreneTrka u majaeoreHoOMHUKa

47 OBOJIIOLIUS COBPEMEHHOTI'0 YEJIOBEKA
UYenoseueckue pacel. [Ipakrnueckas

48 pabota «3ydeHne IKOJIOTHIECKUX 0.5
aJanTalui 4eI0BEeKay

49 MexauciuminHapHble METOIbI

AHTPOIIOJIOTUHN




50

3apO)K,I(eHI/I€ " pa3BUTUC SKOJIOTUH

Mertonsl sxonoruu. JlaboparopHas padora

51 «M3ydeHne METO/I0B KOJIOTHYECKUX 1 0.5

HCCIIEJOBAaHUI»
) 3Ha4YeHHE KOJIOTUYECKUX 3HAHUM AJIs

> YeloBeKa !

53 DKoyIorHuecKue (GaKTopsl 1
Abuotnueckue gaxropsl. CBeT Kak

54 skosiornueckuit dakrop. JlabopatopHas | 0.5
pabota «BbIsBI€HHE TPUCITOCOOICHUI
OpPTraHU3MOB K BJIMSHHIO CBETa»
Abuotnueckue gaxkropsl. Temneparypa
KaK JKOJIOTHYECKHI (haKTop.

55 JlabopaTtopHas pabota «BbIsiBJIeHUE 1 0.5
MPUCIIOCOONIEHNH OPraHU3MOB K BIUSHUIO
TEMIIEPATyPbI»
Abuoruyeckue (akTopsl. BraxxHOCTb Kak

56 sKoJiornueckuii akrop. JlabopaTopHas 1 0.5
paboTta «AHaTOMUYECKHE 0COOEHHOCTH
pacTeHu i U3 pa3HbIX MECT OOUTaHUSD)

57 Cpenpl 0OuTaHMs OPTAaHU3MOB 1

58 buonornyeckue puTmsl 1

59 KvzHeHnHbie OpMBI OPraHU3MOB 1

60 buotnyeckue gaxkTopbl 1
3HaueHre OMOTHYECKIX B3aNMOAEHCTBUI

61 JUIS CYLIECTBOBAHMUSI OPIraHU3MOB B CpeZie 1
oOuTaHUS

62 DKOJIOTHUYECKUE XapaAKTEPUCTUKH 1




IOy

OCHOBHBIE TOKa3aTeIIN MMOIMyJIALNA

63 YU CJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U
I10JIOBast CTPYKTYpa
OcHOBHBIE [TOKa3aTENN MOMYIISILINU:

64 POKIaeMOCTb, TPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPAIIUU

65 DKoJornyecKas CTpyKTypa HONYJIAILUN

66 JlvHaMKKa OMYJISILIUK U €€ PETYIISIU S
Kpussbie pocTa YMCIEHHOCTH MOMYISIUU.

67 KpuBbie BEDKHBaHUS
DKojoruyeckas HuIa BUAA.

68 JlabopatopHas pabota «[IprcnocobneHus 0.5
CEMsIH paCTeHUH K pacCeIeHUIO»

69 Buj xak cucrema momyssiuii
3aKOHOMEPHOCTH MOBEACHUS U MUTPALIN it

70 KUBOTHBIX

71 Coo01ecTBO OpraHu3MoB — OHOIEHO3

72 DKocHCTEMA KaK OTKPBITAsI CUCTEMA

7 KpyroBopot BelecTB 1 MOTOK SHEPTUH B
JKOCHCTEME

74 OCHOBHBIE [10KA3aTENN IKOCHCTEMBI

75 DKOJOTHYECKHE MUPAMUIbI

76 N3meHeHuns cooO1ecTB — CyKI[ECCUU

77 [IpupoaHbIE SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEN M OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTETIEH, MYCThIHb

79 AHTPOIOTEHHBIE YKOCUCTEMBI

20 VYpb6oskocucremsl. [Ipaktnueckas padora 0.5
«3yuenue u onrcanue ypob0IKOCHCTEMBD» '
3aKoHOMEpPHOCTH (GOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJIEHCTBU OPraHU3MOB B
JKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPA3ZHEHU N

20 pa3HbIX TUIIOB Ha CYOOPTaHM3MEHHOM,
OpPTaHU3MEHHOM, TTOMYJISIIIHOHHOM H
KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmennanerapHas 000I04Ka
3emun

84 VYyenue B. W. BepHaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocepsl

26 KpyroBopots! BemecTs u
OMOre0XMMHUYECKUE LIUKIIBI

g7 3oHanbHOCTh Ouocdeprl. OCHOBHBIE
OMOMBI CYIIH

88 YcToitunBOCTh OHOChEpBI

89 OKOJIOTMYECKUE KPU3UCHI U UX IPUYNHBI

90 Bo3sneiicTBue uenoBeka Ha Ouochepy

01 AHTpONIOreHHOE BO3ACHCTBUE HA
PacCTUTENbHBIN U KUBOTHBIN MU

92 OxpaHa npuposI

93 OCHOBHBIE MPUHITUTTBI YCTOUYHBOTO




Pa3BUTUA YCJIOBCUCCTBA U ITPUPOIbL

PaHI/IOHaJ'IBHOG MMpUupoOaA0INOJIb30BAHHEC U

94 COXpaHEHHE OMOJIOTHYECKOTO 1
paszHooOpasus 3emiau

95 O6006mmeHue 1o teme «MUKpOIBOIIOLHUS U i
e€ pe3yabTaTh»

96 O60061eHNe 10 TeMe «MaKpOIBOIIOLUS U |
e€ pe3yabTaTh)

97 O06o06menwue mo reme «lIpoucxoxaeHue u |
pa3BUTHE )KU3HU HA 3eMIIe»
O0606menue no teme «IIpoucxoxaeHue

78 YeJI0BeKa — aHTPOIIOTEHE3) !

99 O060061eHNEe 10 TeMe «DKOJIOTUs — HayKa O |
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O06o06menue mo reme «OpraHu3Mbl U cpena i
oOuTaHU S
O0o01eHue 1Mo TeMe «IKOJIOTHSI BUIOB U

101 IO YA AN » !

102 O6006menue o Teme «buocgepa — |

n1o0aibHas YKOCUCTEMAY

OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102

7.5







IPOBEPAEMBIE HA EI'D 11O BUOJIOTUA TPEBOBAHMUA K
PE3VJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJBLHON
INPOI'PAMMBI CPEJHEI'O OBIHIET'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOOBaHuUsA

IIpoBepsiemblie TPeGOBaHUS K PeIMETHBIM Pe3y/JbTATAM OCBOEHUSA
OCHOBHOH 00pa3oBaTe/JIbHOI NMPOrpaMMbl CpeJHEro o0Iero
o0pa3zoBaHus

CdopMupoBaHHOCTh 3HAHHMII O MecCT€ M PO OMOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (hopMUpOBaHUH COBPEMEHHOMN
€CTeCTBEHHOHAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOBLI U
pEIIeHUH KU3HEHHO BAXKHBIX COLMATBHO-ITHYECKUX, SKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKKE B PEIICHUU BOIIPOCOB
paloHaNIbHOTO IPUPOIOIOIb30BaHUS, B (GOPMUPOBAHUY IEHHOCTHOTO
OTHOUIECHUS K MPUpPOJIe, OOIIECTBY, YEIOBEKY; O BKIa/le POCCUMCKUX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

Bnanenue cucremoii 3HaHUNW 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHMUS, MCIOJIb3YEeMbIX B OMOIIOTHYECKUX HCCIECIOBAHUSX >KUBBIX
OOBEKTOB H OSKOCHCTeM (OMHCaHUWe, W3MEpPEeHHe, MPOBEICHUE
HaONIOIeHU); cmocoO0aMy BBISBICHUS W OICHKH aHTPOMOTCHHBIX
W3MEHEHUM B IPUPOJIE.

YMeHue BBIABUIATH TMIIOTE3bI, IPOBEPITh UX IKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMYIHpYS I€1b HCCIENOBAaHUS, aHaJIM3UPOBATh
MOJIyYEHHBIE PE3YIBTAThI U JENIaTh BBIBOJIBI.

BoisiBieHHe 3aBUCMMOCTM  MEXAY MCCIECIYEMbIMH BEJIMYMHAMM,
00BSICHEHHUE TOTYUYCHHBIX PE3yTbTaTOB U (POPMyTHpOBaHUE BHIBOJIOB C

HCITOJIb30BAHUECM HAYIHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB

YMeHue BIajeTh CHCTEMOM OMOJOTMYECKUX 3HAaHMUM, KOTOpas
BKJIIOYAET: OCHOBOIOJIArarolye OMOJOTMYECKUE TEPMUHBI U TTOHSATHUS
(’KU3Hb, KJIETKA, TKaHb, OPTaH, OPIaHU3M, BUJI, TOMYJISIL U, 9KOCUCTEMA,
ouoreHo03, Onocdepa; MmeTaboIU3M, roMeoCTa3, KIETOYHBI 1 UMMYHHUTET,
OuocuHTe3 Oenka, OHOIMONMMEpPHI, ITUCKPETHOCTh, CaMOPETYISIIHS,
CaMOBOCIIPOM3BEICHUE, HaCJeICTBEHHOCTD, M3MEHUYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);

Ouosnornyeckue Teopuu: KkineroyHas teopuss T. IlIBanHa, M.
[IIneiipnena, P. BupxoBa; KIOHAIBHO-CEJIEKTUBHOTO MMMyHuUTeTa IL
Opnux, .M. MeunnkoBa, XpOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoabimeBoro cxoactsa K. bapa, sBomonnoHHas

teopust Y. JlapBuHaA, CHHTETHYECKas TEOPHUs DSBOJIIOLHH, TEOPUS




anTponoreneza Y. JlapsuHa; Teopust OuoreoreHo3a B.H. Cykauépa;
yuenne H.W. BaBuioBa o meHTpax MHOrooOpasusi U MpPOUCXOKIACHUS
KylbTYpHbIX pacTreHuii, yudeHue A.H. CesepuoBa o0 nyrsx u
HalpaBJIeHU X dBoouu, yaeaue B.1. Bepnanckoro — o 6uocdepe);
3aKOHBI (€AMHOOOpAa3Usi MOTOMKOB TMEPBOTO MOKOJICHUS, PACIICTLIICH U
MPU3HAKOB, HE3aBUCUMOIO HacjleloBaHUs MNpu3HakoB [. MeHnens;
CLUEIICHHOTO HAacJIeJOBAaHUs NPU3HAKOB M HApPYLIEHUS CIEMJICHUS
reHoB T. MopraHa; TrOMOJOTMYECKUX PSAAOB B HACIEACTBEHHOU
usmeHunBoctu H.M. BaBunoBa; renermueckoro pasHoBecus JIx.
Xapmu wu B. BaifnOepra; 3apoasimeBoro cxoxactBa K. bapa;
ouoreHernueckuii 3akoH . ['ekkens, @. Mrosiepa);

MPUHLIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH );

npaBuia (Muaumyma lO. JInbuxa, 5K0oIOTHYECKON MUpaMUIbl Ynced,
OMOMAaCChl U DHEPTUH);

runoTe3bl (koarepBatHod AWM. Omapuna, mepBudHOrO OynmpoHa JIxk.

Xonnetina, mukpocdep C. Dokca, pudo3uma T. Yek)

YmMmenue peliaTb IMOHMCKOBBIC OMOJIOTHYECKHE 3a1a4u, BbIABJIATH
MNPpUYINHHO-CICACTBCHHBIC CBA3U MCKOY HCCIICAYCMbIMU
OHOJIOTUYECKUMU O6’beKI‘aMI/I, nmponeccaMmm " ABJICHUAMU, OCJIATb
BBIBOJIbI 1 TPOTHO3bI HA OCHOBAHU U ITOJIYUCHHBIX PE3YJILTATOB

COCTaBJIATb TCHOTUIIUYCCKUC CXCMbI CKPCIMBAHUS Ui PAa3HBIX TUIIOB
HaCJICAOBAaHUA TPU3HAKOB Y OPTraHHU3MOB, COCTABJIATH CXCMbBI IICPCHOCA

BCHICCTB U SHCPTUHU B SKOCUCTEMAX (I_ICHI/I IIMTaHW s, ITNIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBAaTh B3aUMOCBSI3M  MEXIY CTPOCHHEM U
(GyHKIMSMHA: OpPTaHOWJIOB, KIETOK pa3HBIX TKaHEW, OpraHaMHh H
CHCTEeMaMH OpPTraHOB Y pAaCTCHHH, JKUBOTHBIX W YEJIOBEKA; MEXKIY
dTarmaMu OOMEHa BEIIECTB; dTaraMH KICTOYHOTO LUK U KU3HEHHBIX
[IUKIOB OPTaHM3MOB; dTallaMi SMOPHUOHAIEHOTO PAa3BUTHSL, TEHOTHUIIOM
u  (Qenorunom, ¢QenotunmomMm wu (akTopamMu Cpeabl OOWTaHUS,
mpoleccaMyd  3BOJIIOIUU; JABIJKYIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMITOHEHTAMHU PA3JMYHBIX SKOCUCTEM W TMPHUCTOCOOICHUSIMUA K HUM

OpraHU3MOB

YMeHue BbIACTATh CYIIECTBEHHbIE TPU3HAKU

CTPOCHUS BUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT; OJHOKICTOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB, OMOreOIeHO30B, SKOCUCTEM U
Oouoceprl; cTpoeHHs] OpPraHOB U CHCTEM OpPraHOB pPAacTEHUI,
JKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3ZHEAEATETbHOCTH, TPOTEKAOIIMX

B OpraHu3max paCTeHHI;'I, JKHNBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




mpoiieccoB: oOMeHa BemecTB  (MeTabonus3Mm), UHPOpPMAUM U
MPEBPAIICHHUS SHEPTHH, OPOKEHUs, aBTOTPO(PHOTO U TeTepPOTPOPHOTO
TUTIOB TUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meiio3a,
raMeToreHe3a, SMOpPHOTCHE3a, TOCTAMOPHOHAIBHOTO  Pa3BHUTHS,
Pa3MHOXKCHHUSI, WHIWBUYaJIbHOTO Pa3BUTHS OpraHW3Ma (OHTOTEeHEe3a),
B3aMMOJICHCTBUS TEHOB, TeTEpPO3Uca; JCHCTBUU HMCKYCCTBEHHOTO
oTOOpa,  CTAOMJIM3UPYIOIETO,  JBMOKYIIETO M Pa3phIBAIOIICTO
€CTECTBCHHOTO0 OTOOpa; aUIONAaTPUYECKOr0 U  CHMITATPUYCCKOTO
BH1000pa30BaHUs; BIMSHUS IBHOKYIIMX CHJI DBOJIOIUHA Ha TeHOMOH]
MONYJISIIMKU; MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpejlie OOHMTaHWS,
Yyepe/OBaHUsl HaIlpaBJICHUU SBOJIIONMHU; KPYrOBOPOTa BEHIECTB H

ITOTOKAa SHEPIUU B SKOCUCTCMAX

CdopMHUpOBaHHOCTh YMEHHS BBIJACHATH CYIIECTBEHHBIC MPHU3HAKH
BHUPYCOB, KIETOK TIPOKAPUOT H OYKAPHOT, OJHOKICTOYHBIX U
MHOT'OKJICTOYHBIX OpPTraHHU3MOB, BHU/IOB, 6I/IOFGOHGH03OB U 3KOCHUCTEM,
0COOEHHOCTHU TPOIIecCOB 0OMEHa BEILIECTB U MPEBpAILCHUS SHEPTHH B
KIETKe, (POTOCHHTE3a, IJIACTHYECKOTO W DHEPreTHYeCKOro OOMeHa,
XeMOCHHTE3a, MHTO3a, Meio03a, OIUIOJIOTBOPEHUS, pa3BUTUS U
Pa3sMHOXKEHHUSI, NHAUBUIYaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHE3a),
00pbOBI 3a CyIIIECTBOBAHME, ECTECTBEHHOTO 0TOOPa, BU000pa30BaHu,
MPUCIIOCOOJIGHHOCTH OpPTraHU3MOB K Cpele OOWTaHWs, BIUSHHS
KOMITOHCHTOB 3KOCUCTCM, aHTPOIIOT'CHHbBIX W3MEHEHHUI B DKOCHCTEMAaX

CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U IMPEBPAIICHHUS SHEPTUU B
ouocdepe

Ymenune HCIOIb30BaTh COOTBETCTBYIOIIE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMHHOJOTHIO M CHMBOJHMKY ISl JOKa3aTelbCTBA
POICTBa OPraHU3MOB Pa3HBIX CHCTEMATHUYECKUX TPYIIN; B3aMMOCBSI3H
OPraHU3MOB M CpeIbl OOHWTAaHWsS; EIUHCTBA YEIIOBEYECKHX pac;
HEOOXOIMMOCTH 30pOBOTO 00pasa *KHU3HH, COXPaHEHUS Pa3HOOOpa3us
BHJIOB W DOKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS IIPUPOIBI H

YCI0BCUYCCTBA

VYmenue KPUTUYCCKH OLCHUBATDH I/IH(bOpMaI_II/IIO OMOJIOTMYECKOTO
COACPIKaHUA;, HUHTCPIPCTHPOBATL I3TUYCCKUE AaACIICKTbl COBPCMCHHBIX
I/ICCJ'ICI[OBaHI/Iﬁ B 6I/IOJ'IOI'I/II/I, MCIUIIUHC, 6I/IOTCXHOJ'IOFI/II/I;
paccMaTpruBaTh n100aJIbHEIE OKOJOI'M4YCCKNEC HpO6J'IeMBI
COBpPCMCHHOCTH, (bOpMI/IpOBaTB II0 OTHOHIICHHUIO K HUM CO6CTB€HHYIO

IIO3UIOHUIO




HEPEYEHDB OJIEMEHTOB COAEPXAHUS, IIPOBEPSAEMbBIX HA EI'D
11O BUOJIOT'UHN

Koa

HpOBepHeMblﬁ JIEMEHT COACPRKaHUA

buosnorns kak Hayka. JKuBble CHCTEMBI U UX U3Y4EHHE

1.1

CoBpemeHHass OuonOruMsi — KOMIUJIGKCHAsh Hayka. buosjornueckue Hayku u
u3ydaeMble UMH TpobOnembl. DyHIaMeHTanbHble, MPHUKIAJAHBIE U TOUCKOBBIC
Hay4HbIE HCCIIEIOBaHMS B OMOJIOTUH.

3HayeHne OuoJOrMM B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-Hay4YHOMH
KapTuHbl Mupa. IIpodeccun, cszaHHble ¢ Ouonorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKOW JIESATENbHOCTH 4YelOBeKa: MEAMIIMHE, CEIbCKOM XO3sCTBE,

MNPOMBITINICHHOCTH, OXpaHC MMPUPOAbL

1.2

JKuBbie cucteMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA JKUBBIX CUCTEM:
€IMHCTBO XHUMHUYECKOIO COCTaBa, IHUCKPETHOCTbh U LEJIOCTHOCTb, CIOXKHOCTb U
YIIOPSAIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHH3aLus,
CaMOBOCIIPOM3BEICHUE, PA3IPAXKUMOCTh, U3BMEHUMBOCTh, POCT U PAa3BUTHE.

YpOoBHU OpraHu3anu KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHBINA, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(6buoreoneHoTnueckuii), Ouochepusiii. Ilpomecchl, MPOUCXOIANME B KHBBIX
cucrtemax. OCHOBHBIC TpPHU3HAKU JKUBOTO. JKW3HBb Kak Qopma CyIeCTBOBAHUS

MaTepuu

1.3

Metonpl Ouonornuecko Hayku. HaOmromeHuwe, u3MepeHHE, SKCIICPUMEHT,
cucreMarusanus, MeraaHanus. [londarme o 3aBUCMMONM W HE3aBUCUMOU
nepemeHHoil. [lnanupoBanue sxcnepumenTa. [loctaHoBKa U mpoBepKa TUIOTES.
HyneBas rtumote3a. Ilonsarue BbIOOpKM U €€ TOCTOBEpPHOCTh. Pa3zdpoc B
Ouonorndeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3yIbTaTOB.
[IpuunHBl HCKa)KEHUS pe3ylnbTaToOB SKcnepuMeHTa. [loHsTHE cTaTHCTUYECKOro

TECTa

Knerka kak OMOJIOTHYECKas CHCTEMa

2.1

Knerka — crpykrypHO-(QyHKIIMOHAIbHAS €AMHULIA XUBOTO. McTOpUsl OTKPHITHS
kietku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
[netinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUSI COBPEMEHHOM KJIETOYHOU TEOPUH.
MeToabl MOJEKYJIIPHON M KICTOYHOW OWMOJIOTHH: MUKPOCKOITHS, XpoMaTorpadusi,
anekTpodopes, METOJ MEYEHBIX aTOMOB, i ddepeHnanIbHOe

LHEeHTpUdyrupoBaHue, KylbTHBUPOBAHUE KIETOK

2.2

XUMHYECKHM COCTaB KIETKU. MaKpo-, MUKPO- U YJIBTPaMUKPOdJIEMEHTHI. Boja u

eé POJIb KaK paCTBOPUTCIIA, p€arcHTa, y4aCTuC B CTPYKTYPUPOBAHUU KIICTKH,




TErJIOperynauuu. MuHepadbHble BEIeCTBA KIETKU, WX OWOJOTHYEcKas pPOJib.
Ponb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckue monumepbl. benku. AMHHOKHCIOTHBIM COCTaB  OEINIKOB.
Ctpykrypel OenkoBoit Mounekynbl. [lepBuuHas cTpykTypa Oenka, HenTHIHAsS
CBs3b. BTOpWYHas, TpeTUuyHas, YEeTBEpTUYHAs CTPYKTyphl. JleHaryparmus.
CsaoiictBa 6enkoB. Knaccudukanus 6enkoB. buonornyeckue QyHKIMN OEIKOB.
VYrneBonsl. MoHOcaxapu/ibl, TUCaXapuJibl, OJIMTOCAXapHAbl U MOJIHCAXapUIbI.
O0umii mmaH cTpoeHUss U (U3UKO-XMMHYECKHE CBOICTBA  YIJIEBOJOB.
buonornueckue QyHKIIMU yIrIeBOIOB.

Jlumuael. ['mapodunbHO-rHApOodOOHBIE CcBOMcTBa. Kiaccudukarus JUMHIOB.
Tpurnuuepuas;, Qochonunuasl, BOCKU, cTepouibl. buonornueckue ¢GyHKIUH
munuaoB. OOnme cBolcTBa OMOJOTHYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHHUI0, TOJTYIPOHUIIAEMOCTb.

Hyxknennossie xucnotel. JIHK u PHK. CrtpoeHme HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. [Mpunnun kommiaementapHocTH. IIpaBuio Yapradda. Crpykrypa
JIHK — nBoiinas crimpanb. MecroHaxoxaenue u ouonorndeckue pyakiuun JJTHK.
Buasl PHK. ®ynkiuu PHK B kietke.

Ctpoenue wmounekynsl AT®. Makpospruueckrue cBsizu B Mosekyne ATO.
buonornueckue ¢ynkunn AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, X (PYHKITUH B
kinetke. CexkBenupoBanue JJHK.

CtpykrypHass OuoyIoTHs: OMOXMMHUYECKHE € OMO(PU3UYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYI
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Tunel  KIeTok: JyKapuoTHueckass M Ipokapuoruueckas. CTpyKTypHO-
(yHKIIMOHATIBHBIE 00pPa30BaHUSI KIETKH.

Crtpoenue mpokapuoTHueckoil kieTku. KnetouHnas creHka Oakrepuil M apxe.
Oco0eHHOCTH CTpOeHHUsl TeTepoTpoHON M aBTOTPO(HON NPOKAPUOTUUYECKUX
KJIeTOK. MecTo U poJib MPOKaproT B OMOIIEHO3aX.

Crtpoenue M (QYHKIMOHMPOBAHUE 3YKApUOTHUYECKOM KieTku. [lnasmaTnueckas
MeMmOpaHa (mnazmanemma). CTpykTypa Iuia3MaTHUecKod MeMmOpaHbl. TpaHcmopt
BEIICCTB  uepe3  IIJIa3MaTHYeCKyl0o  MeMOpaHy: MaccUBHBIN  (auddysus,
obneryéHHass u(Qdy3ns), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). IlomynpoHunaemocts MemOpanbl. PaboTa HaTpuii-KaaueBoro
Hacoca. DHAONMTO3: MUHOLMTO3, (aronuTo3. Dx301uTo3. KierouHas creHka.
Crtpykrypa ¥ QyHKIUU KIETOYHOM CTEHKH pacTeHUM, IpHOOB.

Huronnazma. I{uto3onb. IluTockener. JIBukeHue murtoniaasMel. OpraHouibl
KieTku. OgHoMeMOpaHHBIE OpPraHOMIbl KICTKU: SHIOIIa3MaTHYecKas CeTb
(OIIC), ammapar ['onbaxku, TU30COMBI, UX CTpoeHHE U (yHKUKMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMI0B KiIeTKM. CTpoeHue IpaHyIspPHOTO PETHKYIyMa.

Cunrte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmankuit




(arpanymsipHbIi) SHAOMIa3MaTH4YeCKUi peTukynyM. CekpetopHas (QyHKUIHS
anmnapara ['onpmku. TpaHcmopT BemeCTB B KIETKE. Bakyonau pacTUTENbHBIX
kieTok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU/IbI KIETKA: MUTOXOHAPUH, IITACTUBI.

Ctpoenne U (QyHKIIMH MHUTOXOHApUM W TuiacTul. [lepBuyHBIe, BTOPUYHBIC U
CIOHBIE  TMIACTUABl  (POTOCHHTE3UPYIONMX  SYKApUOT.  XJIOPOIJACTHI,
XpPOMOILJIACTHI, JIEHKOMIACThI BBICIIMX PACTEHUIA.

HememOpannsie opranouanl kinetkn CTpoeHue U (QYHKIMU HEMEeMOpPaHHBIX
OpraHouJioB KieTkd. Pubocombl. MukpodunameHTsl. MBEIIEUHbIE KIETKH.
Mukpotpyoouku. Kierounwrii mentp. CTpoeHHE W JBH)KCHUE KIYTHKOB H
pecHuyek. MUKpoTpyOOUKH LUTOIIa3MBblL. LleHTpHrob.

SAnpo. Obonouka sapa, XpOMAaTWH, KApUOIUIa3Ma, SAPBIINIKA, WX CTPOCHHE U
¢bynkuun. SnepHbiit O6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE
XpOMOCOM B MHTep(azHOM sfpe. benku xpomatnHa — TMCTOHBI.

Knerounbie BrmodyeHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKAPUOT

(pacTUTENBHOMN, dKUBOTHOM, TPUOHOI )
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AccuMUIISIIMS U JTUCCUMIUIALUSA — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YYacTHe KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecredeHue KiIeTku: mnpespaimenne ATO B
oOMeHHBIX Tmpoueccax. DepMEHTAaTUBHBIM XapakTep peakuuil KIeTOYHOro
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUS.
KodepmenTsl. Otanuns GepMEHTOB OT HEOPraHUYECKUX KaTalln3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBHCHUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peaxuuii OT pa3IuyHbIX (PAKTOPOB.

IlepBuuHBIi CUHTE3 OpraHMYECKMX BewecTB B KieTke. PDortocuHTe3. Poib
XJIOpOIIacTOB B mpouecce ¢orocuHTe3a. CBeroBas M TeMHOBas (hasbl.
[IponykruBHOCTE (OoTOCHHTE3a. BnusHue pasznuuHbIX (HAKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHuE GOTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIIUPYIOIE
OakTepuu, xene300aKTepuu, cepoOaKTepuH, BOAOPOJIHbIE OakTepuu. 3HaueHUeE
XEMOCHHTE3A.

Anaspobuble opranu3mbl. Bunel Opoxenus. Ilpoaykrel OposkeHUss MU HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OyIUTENN OONIE3HEH.

AspoGHble OopraHu3Mbl. JTambl HepreTuyeckoro oomena. IloaroroBuTenbHbIN
sTan. ['M1Konu3 — 0eCKUCIOPOJHOE PaCICIIIEHHUE TITFOKO3bI.

buonornueckoe okuciaeHUE, WM KIETOYHOE IbIXaHHWE. Poib MUTOXOHIpHUI B
nporeccax OMOJIOTUYECKOTO OKHCIICHHSL. [Muxnnueckue peaxkuumu.

OxucnurensHoe ¢ochopunupoBanue. [IpenmyiiectBa aspoOHOro myru oOMeHa




BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh IHEPreTHUECKOro oOMeHa

2.5

Peaxuuu marpuuHoro cuHte3a. [IpyHIUN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHUHTe3a. Peanm3arus HacneacTBeHHOM nHpopmarnuu. ['eHeTnueckuit
KoA, ero cpoicTBa. Tpanckpunuuss — marpuuHblii cuHTe3 PHK. IlpmHnumne
TPAHCKPUIIIINHU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsiumst u e€ sranel. Yyactue tpancnoptHbix PHK B OmocunHTese Oenka.
VYcnoBusi Omocunreza Oenka. KomupoBanue amuHoOkuciaoT. Pombs pubocom B
OnocuHTese Oernka.

Opranuzanus reHomMa y IpoKapuoT U DYKapuOT. Peryisuus akTHBHOCTH T'€HOB Y
npokapuot. I'mmoreza omepona (®. XKakob, XK. Mano). Perymsmus 0OMEHHBIX
npolreccoB B KieTke. KiieTouHblii romeocTas.

Bupycel — HewierouHble (OpPMBI KU3HU M OoOIMTaTHBIE MapasuTbl. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3abosieBaHus yenoBeka, >KMBOTHBIX, pactenuii. CIIM/, COVID-19,

CcouaJIbHBbIC U MCOAUITUHCKUEC HpO6JICMbI

2.6

Knerounsit nuki, ero mnepuonsl U perymsuus. WuTepdasza U MHUTO3.
OcobeHHOCTH TpOIECCOB, MpoTeKaronmX B uHTepdaze. [lonroroBka KIETKU K
nenenuto. IlpecuHrernueckuil  (MOCTMUTOTUYECKHII), CHUHTETHYECKUH WU
MOCTCUHTETHYECKU U (TPEMUTOTUYECKHH ) TEpUOAbI HHTEP(A3bI.

Marpuunbeii cunte3 JIHK — pemmkanus. IlpuHnumner permmkanun  JIHK:
KOMIIEMEHTApHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AaHTHUIAPAJIIEIbHOCTb.
Mexanusm penmukanuu JJHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u
TejroMepaza. XpPOMOCOMHBIM HA0Op KICTKH — KapuoTUN. JIUTIIOUAHBIA W
rariouIHbIA ~ HAabopbl  xpoMocoM. ['omosnoruunsie xpoMocoMbl. IlonoBbie
XPOMOCOMBI.

Henenue wietku — MuTo3. CTaauu MHTO3a U MPOUCXOAAIIME B HUX MPOIECCHI.
Tunel mMuto3a. KapnoknHe3 M IHUTOKMHE3. bHonormueckoe 3Ha4€HHE MHUTO3a.
Perynsimust MuToTHYECKOTO MUKITA KIETKH. [IporpaMMupyemasi KiieTodHasi THOEIb
— anonTo3.

(DyHKIlI/IOHaJ'[I)Haﬂ TC€HOMHKa

OpFaHI/I3M Kak OMOJIOTHYECKAs CHCTEMA

3.1

OJHOKIETOUHEIE, KOJIOHHAJIBHEIC, MHOTOKJIETOYHEIC OpTaHU3MBI U
MHOTOTKaHEBBIE OPTaHHU3MBI.

®opMbl pa3MHOKEHHSI OpPraHWU3MOB: Oecrmosioe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buael Oecrmosoro  pasMHOXKEHUS: IMOYKOBAHHWE,  CIIOPYIISIIHS,
(bparmMeHTaIMs, KIOHUPOBAaHUE.

[TonoBoe pazmuoxxenue. [lonoBwie kieTkH, nim rametsl. Meito3. Ctanuu meiiosa.

[loBenenne xpomocom B meiose. Kpoccnarosep. buonorndecknii cMmsica Meiiosa




1 TOJIOBOTO Tpoliecca. Melo3 U ero MecTo B )KU3HEHHOM I[UKIIE OPTaHU3MOB.
[IpenzapoxapimeBoe pa3Buthe. ['ameroreHe3 y XKUBOTHBIX. [looBbIE >keme3bl.
OOpa3zoBaHre ¥ pa3BUTHE TMOJOBBIX KIeTOK. CrepMaroreHe3 U OOTCHES3.
CtpoeHnne moJoBbIX KIeTOK. OIIOAOTBOpPEHHE W SMOpPUOHAIBHOE pPa3BUTHE
XKHUBOTHBIX. CITOCOOBI OTIJIOIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.
NuauBunyanbHOe pa3BuTHE OpraHu3MoB (oHToreHe3). Crtaauu >MOpHOTeHe3a
YKUBOTHBIX (Ha mpuMepe Jsarynku ). J[podnaenue. Tunbr apodnenus. OcoOeHHOCTH
IpoONeHns MIICKOMUTAIOIMMX. 3apobllieBble JTUCTKU (TacTpynsnus). 3akiaaka
OpraHoB W TKaHEHl W3 3apOABIIIEBHIX JUCTKOB. B3anMHOe BIusHHE yacTeid
Pa3BHUBAIOIIETOCS 3apoJiplllla (SMOpUOHANbHAS WHAYKIHUS). 3akiajKa IiaHa
CTpPOCHUSI XUBOTHOTO KaK pe3yJabTaT HepapXU4eCKUX B3aUMOJCHCTBUI TEHOB.
BnusHue Ha SMOpHOHANbHOE pa3BUTHE PA3NUYHBIX (PAKTOPOB OKpYXKalOIIeH
CpeIIbl.

Poct u pazsutne xuBoTHBIX. [locTamMOpuoHansHbIi niepuo. [Ipsmoe u Henpsimoe
pazButhe. Pa3Butue c meramopdo3oMm y OECHO3BOHOUHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buonorndeckoe 3HaueHHWE NPSIMOrO M HENPSIMOTO Pa3BUTHUA, UX
pacmpocTpaHeHre B MpupoAe. THnbl pocTa KUBOTHBIX. (DakrTopbl perymsuuu
pocTta XKHUBOTHBIX M 4yenoBeka. CTaauu MNOCTIMOPUOHAIBHOTO PpA3BUTHS Yy
KUBOTHBIX 1 YesoBeKa. [leprnosipl oHTOreHe3a yenoBekxa.

Pasmuoxxenue u pasButhe pacteHuil. ['amerodput u cropodur. Meiio3 B
KU3HEHHOM IMKIe pacteHuid. OOpa3oBaHWe CHop B TIpoIecce Meio3a.
l'amerorene3 y pacrenuil. OIUIOJOTBOPEHUE W Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoOiiHOE OTIJIOAOTBOPEHHE Y IBETKOBBIX pacTeHuii. OOpazoBaHue u

pa3BUTHE CEMEHH. MexaHU3MbI Peryisiliii OHTOTeHEe3a Y PACTEHUM U dKUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W  pa3BUTUA TCHCTHUKA KAK HAYKH. OCHOBHEIC
TCHETUYECKUE IOHATHUS M CHMBOJIBL. ['OMOJIOTHYHBIC XpOMOCOMBI, AJIJICIIBHBIC
TCHBI, AJIbTCPHATHBHBIC IIPU3HAKU, JOMHUHAHTHBIN U pCI_ICCCI/IBHHﬁ IpU3HAK,
TOMO3UI0Ta, TICTCPO3UIOTa, UYUCTasA JIMHHA, I‘I/I6pI/II[BI, TCHOTHII, (I)QHOTI/IH.
OcCHOBHBIC METOABI TCHCTHUKM FI/I6pI/I,Z[OJ'IOl"I/I‘-ICCKI/II\/'I, HHTOHOTHHGCMﬁ,

MOJ'ICKYJ'IHpHO-I“eHeTI/I‘{eCKI/Iﬁ

3.3

Monorubpuanoe ckpenmBanue. [lepBorit 3akon MeHens — 3aK0H eAMHO00pa3ust
ruOpuaoB mnepsoro mnokojeHus. IlpaBuio nomuHupoBaHus. Bropoil 3akoH
Mengenss — 3akoH paclienjeHuss Mpu3HakoB. LluTomormyeckne OCHOBBI
MOHOTHOPUIHOTO CKpellmBaHus. ['MIoTe3a YuCTOThI raMeT.

Ananusupyroriee ckpeumpaHue. [IpoMeXyTO4YHBIN XapakTep HaCIEeIOBAHUS.
Pacennenue npu3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUU.

JurnOpuaHoe ckpeumBaHue. TpeTui 3akoH MeHaens — 3aKOH HE3aBHCHMOIO

HacCJICAOBAaHUA IIPHU3HAKOB. LII/ITOJ'IOFI/ILIGCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpEeIIMBaHMUSI.
CuennienHoe HacnenoBaHue mpusHakoB. Paborsl T. Moprana. CuenneHHOe
HacjeloOBaHWE TEeHOB, HApyIleHHE CIEMJICHUS MEXIy T'eHaMu. XPOMOCOMHas
TEOpH s HACIEICTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIM MEXaHU3M OIpEAeTeHUs Mojia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi U TeTeporaMeTHbI Mou. ['eHeTudeckas
CTPYKTypa TIOJIOBBIX XpOMOCOM. HaciemoBaHuWe NPHU3HAKOB, CIICTJICHHBIX C
ITOJIOM.

I'emotnn kak memoctHas cucreMa. [lmeloTpormus — MHOKECTBEHHOE JCHCTBHE
reda. MHOXXECTBEHHBIM aiuleNu3M. B3auMojelcTBHe HeaUIENbHBIX TI€HOB.

Kommiementapuocts. nucras. [onmumepus

3.4

BzaumopeiicTBre reHoTHNA U Cpebl TpH opMupoBaHuU GpeHoTumna. I3MeHunBOCTh
npu3HakoB. KauecTBeHHbIE U KOJUYECTBEHHBIE MPU3HAKUA. BUabl N3MEHYMBOCTHU
HEHACIICICTBEHHAS M HACJICCTBEHHAS.

MonudukanimonHass ~ U3MEHYMBOCTh. Pomb  cpeasl B (OPMHUPOBAHUH
MO (U KAITMOHHOM M3MeH4YnBoCcTH. HopMma peakuinu npusHaka. BapuamoHHbIi psij
u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa MoaudUKamoOHHON
U3MEHYUBOCTH.

T'enoTunmueckast n3MeHUNBOCTE. CBOMCTBA T€HOTUIIMYECKON N3MEHUYNBOCTHA. B bl
TeHOTUITHYECKON N3MEHYUBOCTH: KOMOMHATUBHASI, MyTaI[HOHHASI.

KoMmOuHatuBHass W3MEHYMBOCTh. Mel03 W TOJIOBOM TpollecC — OCHOBA
KOMOWHATUBHOI N3MEHYNBOCTH. POJIb KOMOMHATUBH O U3MEHYHNBOCTH B CO3aHUU
TeHETUUYECKOTO Pa3HOOOpasus B peeiax 0IHOTO BU/A.

MyranuoHHas U3MEHUYMBOCTh. BUIbl MyTaliii: FTEHHBIE, XPOMOCOMHBIE, [EHOMHBIE.
CnoHTaHHbBIE U MHIYUMPOBAaHHbIE MyTaUHMU. SlJAepHbIE U IIUTOIIA3MATUYECKUE
Myrauuu. ComaTHyecKue v mooBble MyTalluu. [ [puunHbl BOZHUKHOBEHH S| MYTALIU.
MyrareHbl M UX BIMSHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PSAZIOB B HacleACTBeHHOM n3menunBoctu (H.U.

BaBI/IJ'IOB). BHCSI)IepHaSI N3MCHYNBOCTDb M HACJIICACTBCHHOCTD

3.5

Kapuorun demoBeka. MexayHapoaHass mporpaMMa HCCIEIOBaHUS TeHOMA
yenoBeka.  Meroabpl  M3yd4EeHHsT TEHETUKH  4YeJIOBEKAa: TCHEATOTMYECKU,
OIM3HEIOBEIN, UTOTCHETUYCCKHH, MOMYISUOHHO-CTaTU CTHYECKU I,
MOJICKYJISIPHO-TEHETUYECKU . CoBpemeHHOE ompeneneHue TCHOTHIIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIE C TTOMOIIBIO
[M[[P-anamu3a.  HacnencrBenHble  3a0oiieBaHus  4eloBeKa. [ CeHHBIE |
XPOMOCOMHBIE 00me3Hu YEJI0BEKA. bonesnun c HACJIEICTBEHHOMN
MPEIPACTIONOKEHHOCTHIO. 3HAUCHHE METUIIMHCKOM TeHETUKH B IPEAOTBpAICH M U

U JICYEHU U T'eHETUYECKU X 3a00eBanmil yesioBeka. CTBOJIOBbIE KIIETKA




3.6

JlomecTrkanus v cenekius. 3apoKICHUE CEIEKINU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1meHTpax MPOUCXOXKIEHUS U MHOTOOOpa3usl KylbTypHBIX PACTCHHH.
Ponsb cenexuunu B co3naHum COPTOB paCTEHUI U NOPo KUBOTHBIX. CopT, mopoa,
mraMM. 3aKOH TOMOJIOTHYECKMX PSIOB B HacieACTBEHHOW n3MeHunBoctyd H.U.
BaBuuioBa, ero 3HadeHue A5 CENEKIIUOHHOM pabOoTHI.

Metoasl  cenekuMOHHOW paboThl. McKkycCTBEHHBIH OTOOp: MaccoBBIA H
WHJMBUAYTbHBIN. DTamnel KOMOWMHANMOHHON  cellekuuu. HMcmbltaHue
MPOU3BOAMUTENICH MO MOTOMCTBY. OTOOpP MO TEHOTHUNY C IOMOIIBIO OICHKH
(heHOTHTIA TOTOMCTBA ¥ OTOOP 10 TEHOTHUITY ¢ TToMoIpio aHanm3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paboThl. PamuanmnoHHbIl 1
XAMHYECKMH MyTareHe3 KaK HWCTOYHHUK MYyTallMid Yy KYJIbTYpHBIX (opm
opranu3MoB. Mcmosib30BaHME TEHOMHOIO PEAAKTUPOBAHUS U METOJIOB
pekomOuHaHTHBIX JIHK ni1s1 monmydeHust ncXoqHoro Marepuana st CeNEKIIUH.
[Tonmyuenue nmonmumnaonaoB. BuyrpuBumpoBas rubpuausamnus. bau3kopoacTBeHHOE
CKpeIlMBaHME, WJIM HHOPUAUMHT. HepoIcTBEHHOE CKpeMBaHKE, HITH ayTOPUIUHT.
I'eTeposuc u ero npuunel. Mcnonbs3oBanue rerepo3uca B ceiaekuuu. O TaanéHHas
rubpuan3arnus. [Ipeononenue Gecnmoans MEXBHAOBBIX THOPUIOB. JloCcTHIKEHHS

CCIICKII M paCTeHI/Iﬁ H JKUBOTHBIX

3.7

OOBeKThI, UCTIONB3yeMbIe B OMOTEXHOJIOTHH, — KIICTOYHBIE U TKAaHEBBIEC KYJIBTYPHI,
MHUKPOOPTaHM3MBbl, HX XapaKTepUCTUKA. TpamuluoHHAs OHOTEXHOJOTHUS:
xneboneyeHrne,  MOJydeHHWE  KUCIOMOJOYHBIX  HPOAYKTOB,  BHUHOJETHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTbl MUKPOOMOJIOTMYECKUX TEXHOJOTUM.
[lpousBoxcTBO  Oenka, aMMHOKUCIOT W BUTaMHMHOB. VICKycCTBEHHOE
OILJIOJIOTBOPEHUE. PEKOHCTPYKUMS SHIEKIETOK U KIOHUPOBAHUE >KUBOTHBIX.
Metoa TpaHCITaHTAIUH SIIEP KIETOK.

XpoMOocOMHasi M TeHHas WHXXEHepus. VICKyCCTBEHHBIM CHHTE3 TeHa U
KoHcTpyupoBanue pexkoMOMHaHTHBIX JIHK. JlocTuXeHHS ¥ TEepCHeKTUBBI
XPOMOCOMHOM ¥ TeHHOM MH)XEeHepuH. MeauuuHcKkue OHOTEXHOJOTUH.

Hcnonp30BaHnEe CTBOJIOBBIX KIETOK

Cucrema u MHOrooOpasue OpraHM4eckoro Mupa

4.1

buonormueckoe  pasHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTema
oprannveckoro wmupa. IlpuHnunsl kiaccupukanuu opranu3smMoB. OCHOBHBIE
CHUCTEMATUUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUSI M >KU3HEIESATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIH, JAPYrHe
npotuctsl. KonoHHanbHble OpraHu3Mbl. J[BUKEHNE OTHOKIETOUYHBIX OPTaHU3MOB
amMEOOUTHOE, JKI'YTUKOBOE, PECHUYHOE. 3alTa y OJHOKIETOYHBIX OPTraHU3MOB.

PaS,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucel




4.2

MHoroknerounble pacteHus. B3aumMocBs3b 4acTeid MHOTOKJIETOUYHOIO OpraHHU3Ma.
TkaHu, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opraHusma. OpraHusm
Kak eauHoe 1nenoe. TkaHu pacreHuid. Tumbl  pacTUTENBHBIX  TKAaHEW:
oOpa3oBarenpHasi, [MOKPOBHAs, MPOBOJSINAS, OCHOBHAas, MEXaHUYECKas.

Oco0GeHHOCTH CTPOEHHU S, PYHKIUN U pacoOOXKEeHHs TKaHEeH B OpraHax pacTeHUH

4.3

BereraruBHbIe U TeHEpaTUBHBIEC OpraHbl paCTCHUN. OYHKIIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. J[BUKeHHE MHOTOKIETOYHBIX PACTEHHU I : TPOITU3MBI U
Hactuu. IlomtomeHue BOABI, YIIEKUCIOIO TIa3a M MHUHEPAIBHBIX BEILIECTB
pacrenusimu. [Ipixanue pactenuii. Juddy3ust ra3oB yepe3 mOBEpXHOCTh KICTKHU.
TpancnopTHble cucTeMbl pacTeHUM. Bbinenenue y pacreHuil. 3aumra y
MHOTOKIIETOUHbIX pacTeHui. Kyrukyna. CpencrBa IacCMBHOM M XMMHYECKOM
3anmTel. PUTOHIIUIBI.

PasnpaxuMoCTh M peryisiiusl y OpraHu3MOB. Pa3Ipa)kuMOCTb U PEryisuus y

MHOTOKJICTOYHBIX paCTCHHfI. PocToBrie BCIICCTBA U UX 3HAUYCHHUC

4.5

MHoroxireTouHbple  JKMUBOTHBIEC. B3amMOCBSI3p  YacTed  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl U CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO OpTraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THITBI
JKUBOTHBIX TKaHEW: SMHUTENHANbHAS, COCAMHUTENbHAS, MBIIICUHAs, HEpPBHAs.
OcobenHnoctu cTpoeHHs, (QyHKIMHA U PaCIOJOXKECHHS TKaHEH B OpraHax

JKHBOTHBIX U UE€JIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB XUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPIaHOB.
Onopa Ttena opranu3moB. CkeneTbl OAHOKIETOYHBIX M MHOTOKIETOYHBIX
KUBOTHBIX. HapyxHbIll 1 BHYTpeHHUI ckeneT. CTpOE€HHE U THIBI COEAMHEHUS
KOCTEH.

JIBroKeHHe MHOTOKIIETOYHBIX JKMBOTHBIX. [ImTanme »kuBOTHBIX. IIluTanume
MO3BOHOYHBIX )KUBOTHBIX. J{pixaHue >kuBoTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIETOYHOE JIbIXaHHE.

JIpixaHu€ TO3BOHOYHBIX >KMBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKUX MO3BOHOYHEIX JKMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHH3M
BEHTUJISIUUM JIETKUX Yy MNOTUL W MIICKONUTAIONMX. TpaHCIOpPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u eé
OpTaHbl. KpoBenocHass  cucremMa  MO3BOHOYHBIX  KHUBOTHBIX.  Kpyru
KpOBOOOpAICHUS. DBOJIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX XHMBOTHBIX. BbllieneHue y opranu3mMoB. BbineneHue y
KUBOTHBIX. COKpaTUTENIbHBIE BaKyosi. Opransl BolieneHus. CBs3b MOJOCTH Tella
C KPOBEHOCHOW W BBIJICTUTEIBHON cHCTeMaMH. BblnelieHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alldTa Yy MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpoBBI UM HX

IIPONU3BOJHBIC.




PaznpaxuMocTh U perynsius y opranu3MoB. Pa3npakuMoCTh y OJJHOKIETOUHBIX
oprauu3MoB. Takcuchl. PazapakuMocTb M peryimsius y MHOTOKIETOYHBIX
pacteHuil. PocToBbIe BeliecTBa U UX 3HAUCHUE.

HepBHas cucrema u peduiekTopHas peryisius y MHOTOKIETOYHBIX )KMBOTHBIX.
HepBHas cucrema u e€ oTaenbl. DBOIIONUOHHOE YCI0KHEHUE CTPOSHU ST HEPBHOM
CHCTEMBI y )KUBOTHBIX.

Pazpabotka anropuTMoB M mporpamm s 3(PPEKTUBHOW (YHKIHMOHAIBHOMN
aHHOTAallUM  TEHOMOB,  TPAHCKPUIITOMOB,  INPOTEOMOB,  MeTa0OJIOMOB

MHUKPOOPIaHU3MOB, paCTeHHﬁ, JKNBOTHBIX 1 UCJIOBCKA

OpI‘aHI/I3M YCJIOBCKA 1 €TI0 340POBLC

5.1

Oprasbl U cUCTEMbI OPraHoB yenoBeka. OTAesbl TOJOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedumexc u peduiekropHas nayra. besycnoBHbIE U YCIOBHBIE
peduiexcel. ['ymopanmpHas perynsuusi U SHIOKPHUHHAs CHCTeMa >XUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHONW CUCTEMBI U UX TOPMOHEI. JleiicTBHE TOPMOHOB.
B3anMoCBsI3p HEpBHOW W SHAOKPUHHOW cucteM. [mmoTtamamo-runodusapHas

cuctema. Pednekc u pednexropnas ayra. besycioBHbie U yClIOBHBIE pequIeKChI

52

3anmTa opraHusMa ot OonesHeil. IMmyHHast cucteMa venoBeka. Kierounslilt u
TyMOpaNbHBIA HMMMYHUTET. BpoXIEHHBIA, NpUOOPETEHHBIN CrenupuIecKuit
nMMyHHUTET. Teopuss  KIOHaJIBHO-CENEKTUBHOrO uMMmyHutera  (ILOpmux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl OpraHuU3MoB. Poib

BPOXJIEHHOTO MMMYHHUTETA B PA3BUTUH CHCTEMHBIX 3200JI€BAHUM

53

KpoBenocHas cucrema u e€ opranbl. Cep/ile, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBoobOpamenus. Pabota cepama u e€ perymsius

54

Hpixanue uenoBeka. [duddysus razoB yepe3 MOBEpXHOCTh KIETKU. JlpIxaTenbHast
cucreMa 4YejoBeka. JlpIxaTelabHas IMOBEPXHOCTb. Perymsnus  AbIXaHUSL

JlprxaTenbHbIe 0OBEMBI

5.5

[IumeBaputenpHas cucrema 4yenoBeka. OTHenbl MUILEBAPUTEIBHOTO TPAKTa.
[ImmeBapuTenbHble  Kene3bl.  BHYTPUIIOJIOCTHOE M BHYTPUKIETOYHOE
NHUIICBAPEHUE

5.6

ITokpoBbl u ux mnpousBoanbie. Opranbl BbiAeneHus. I[louku. CtpoeHue u
¢dynkunonupoBanue HeppoHa. OUIbTpaLKs, CEKpelus U 00paTHOE BCACHIBAHHE

KaK MCXaHH3MBbI pa6OTBI OpraHoB BBIJACJICHU . O6p330BaHI/Ie MOYH Yy YCJIOBCKaA

5.7

I[BI/I)KGHI/IG YyeJIoBEeKa: MbIlleuyHass cucrema. CkeJaeTHBIE MBIIIMBI U HUX pa60Ta.

CtpoeHue U TUIIBI COETUHEHU S KOCTEH

Teopus sBostonnu. Pa3BuTre )kn3HU HA 3eMIie

6.1

OpomonnonHas teopuss Y. [lapsuHa. Ilpeamocbulku  BO3HUKHOBEHMS

napsuHu3Ma. J)KusHb 1 HayuHas nestenbHocTs Y. /lapBuHa.




JIBuKylme cuiibl 3BOMIONMU BUJOB 1o Y. /lapBUHY (BbICOKasi HHTEHCUBHOCTb
Pa3sMHOXKEHMSI OpraHM3MOB, HAacJeJICTBEHHAs W3MEHYMBOCTh, Ooprba 3a
CYILLIECTBOBAHME, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopminenue cunternyeckoil teopuu 3pomonuu (CTD). HelitpanbHas Teopus
sBomonnu. CoBpeMeHHasi 3BOJIIOIMOHHAS OMOIOorus. 3HaUeHUE YBOIIOLIMOHHOMN

TEOpHH B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[omymsiust Kak »JieMEHTapHas eAuHHIa 3BoJoNuU. COBpeMEHHBIE METOJbI
OLICHKA TEHETHYECKOr0 pa3zHooOpaswsi W CTPYKTYphl monmymsinuid. M3menenue
reHooHa TOMYJSIUH KaK 3JIEMEHTAapHOE OSBOJIOIUOHHOE SBJICHHE. 3aKOH
renetudeckoro paBHoBecus J[xx. Xapau, B. BaitnGepra.

DOnemeHTapHble  (AKTOpPBHl  (OBMIKYIME CHJIBI) 3BONIOUMH. MyTallMOHHBIN
npouecc. KomOunnatuBHass u3MeHuMBOCTh. [Ipeiid reHoB — ciywaiiHbie
HEHANpaBJICHHbIE W3MEHEHHUs YacToT aeneil B momymsamusx. Dddekr
OCHOBATEL. Murpanuu. M3omsuus MO YJISAL A reorpagudeckas
(mpocTpaHcTBEeHHAs ), OMoIorHYecKas (PEmpOoayKTUBHAS).

EcrectBeHHblli  0TOOp — HampaBisioumid  ¢axrop dBomonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa: JABIKYLUMH, CTaOMIM3UPYIOUMH, pa3pbIBAIOLMI
(mu3pyntuBHBI). [TomoBoit oT6op.

[lpucnocobaeHHOCTh  OPraHM3MOB  KaK  pe3yAbTaT  MHUKPOAIBOJIOLHUH.
Bo3HMKHOBEHHE  NPUCHOCOOJICHMH y  OpraHu3MoB.  ApomMopdo3bl U
nanoanantanuu. [Ipumeps! npucnocoOneHuid y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCTIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum U cTpykrypa. BupooOpazoBaHue Kak — pe3yibTar
MHUKpo3BOJIonuU. M3omsauus — wirodeBoil daktop BuaooOpazoBanus. [lyru u
CrocoOBI BUJI000pa30BaHMUSL: JJIONIaTPUYECKOe (reorpaduyeckoe),
CUMIIaTpH4ecKkoe  (3KOJIOTMYECKOE),  «MIHOBEHHOE»  (TMOJIMIUIONAMU3ALINS,
rubpuuzanus). JauTensHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

MexaHu3Mbl (GOPMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpasusl.

Posib 3BONIONMOHHON OMONIOTMU B pa3pabOTKe HAyYHBIX METOAOB COXPAaHEHHUS
O6uopazHooOpaszus. MHKpPOIBOMIONHMS M KOIBOIIOIMS Mapa3sUTOB U HMX XO35€B.
MexaHu3Mbl (GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI 60PHOBI

Cc Hel

6.3

Metonbl M3yd4eHUsS MaKpOIBOJIONUHU. [lameoHTOIOTHYECKHE METOIBI M3y4CeHUS
sBomonnd. [lepexomapie GopMbl U QHIIOTCHETUYECKUE PSIIIBI OPTaHU3MOB.
Buoreorpaduueckre meronsl u3ydeHus 3Boonnu. CpaBHeHHe (UIOPHI U (ayHBI
MaTEPUKOB U OCTPOBOB. broreorpadudeckue odmactu 3emin. Bunbl-oHASMUKH 1
PEITUKTHI.

DOMOpHOIIOTHYECKHE ¥ CPaBHUTEIBbHO-MOP(OIOTHYECKAE METOIBl H3y4CeHUS




IBOMONMK. ['€HETHYECKUE MEXaHWU3MbI SBOJIOIMU OHTOTCHE3a U TOSBIICHHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  QHAJOTMYHBIC  OPTaHBI.
PynumeHTapHble  OpraHbl W araBU3Mbl.  MOJICKYIIPHO-TEHETHYCCKHE,
OMOXMMHYECKHE W  MaTeMaTHYECKUE  METOAbl  HM3YYeHHUs  DBOJIOIHUHU.
I'omonornynsie rerbl. COBpeMEHHBIE METOMABI MOCTPOSHUS (UIOTCHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIEC MYTAIlUH U YBOJIIOIIHS TCHOMOB.

OOmnme 3akOHOMEPHOCTH (MpaBuja) 3BOJONUHA. HeoOpaTuMoCTh SBOJIOIUH.

A,I[aHTI/IBHaH paauanusi. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIUH

6.4

Hayuynble rHIOTE3BI MPOUCXOXKACHUS KHU3HUM Ha 3emse. AOHOreHes u
naHcnepMus. /J[oHaydHble NPECTABIECHUS O 3apOKICHUN KU3HU (KPEaLlMOHU3M).
I'unore3a NMOCTOSIHHOTO caMO3apOKACHUS KU3HHU U €€ OIPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxoxneHue Ku3HU H
acTpOOHOJIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHudeckod sBomtonuu. [lnanerapnas (reosnoruyueckas)
HBOMIOLMS. XHUMHUYECKas »HBOJMOLMS. AOHMOTEHHBIH CHHTE3 OPraHMYECKHX
BemecTB u3 Heopranumueckux. Ombit C. Muimepa u I'. KOpu. OO6pazoBanue
nonuMepoB M3 MoHoMepoB. Koanepsartnas runore3a A.M. OmnapuHa, runoresa
nepsuyHoro OympoHa J[x. XonpgeiiHa, reHernueckas rumoreza I. Mémnepa.
Pu6o3umbr (T. Yek) u runoreza «mupa PHK» Y. I'mnbepra. @opmupoBanue
MeMOpaH U BOZHUKHOBEHUE POTOKIETKH.

Hctopus 3emuin u meronbl €€ musydeHus. Mckonaemple OpraHMYeCKUE OCTATKU.
I'eoxpononorust u e€ meronpl. OTHOCUTENbHASA M a0COJIIOTHASI T€OXPOHOJIOTHSI.
I'eoxpoHnosiornyeckas 1mKasga: 30HbI, 3pbl, HIEPUOBIL, SITOXH.

Hauanbnble sTanel oprannyeckoil 3oiouuu. llosBienne u 3BoMONUS MEPBBIX
KIETOK. ODBomouus Merabonus3Ma. BO3HMKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOMIIEHKH KakK aHAJIOT MEePBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl 1 3yKapuOTBHI.

[IpoucxoxxaeHnne 3ykapuoT (cuMOMOreHe3). DBOIIOLMHMOHHOE IPOUCXOKICHHE
BUpPYcOB. [IponcxokneHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUU BBICUMX pacTeHHil. OcHOBHBIE apoMop(o3bl
pacrenuil. Bbeixox pacrenuid Ha cymly. llosBieHue CnopoBBIX pacTeHHR U
3aBoeBaHue MMM cynm. CemeHHble pacTeHus. lIponcxoxkneHne IBETKOBBIX
pacTeHui.

OCHOBHBIE ATallbl 3BOJIONUU KUBOTHOIO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benjckas gayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. IlepBbie XoproBbie KUBOTHBIE. JKU3HB B BOJE. DBOMIOI U T0O3BOHOYHBIX.

[Ipoucxoxxnenne ampubuii u pentunuit. [IpoucxoxneHre MICKOMUTAIOUMX H




ntul. [lpuHnun ximouyeBoro apomopdosa. OcBoeHHE Oeclo3BOHOYHBIMU U
MT03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zButHe xu3HM Ha 3emiie 10 IpaM U IMepuoaaM: apXel, MpoTepo3oil, Maaeo3ou,
Me3030H, KaifHO30M. OOImas XapakTepuCTHKAa KIMMaTa M TEOJOTMYECKUX
npoueccoB. [losiBieHne U paclBeT XapaKTEpHbIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCJOBHMs U BIUSHUE HA Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUpAHUsI — SKOJOIMYECKHE KpU3UCHl mpouuioro. Ilpuunusl u
CIIEZICTBUSI MACCOBBIX BbIMMpaHUN. COBpPEMEHHBII 3KOJIOTMYECKHI KpU3UC, €ro

0COOEHHOCTH

6.5

Paznensl m 3amaun anTpomnosioruu. Mertoasl aHTponosoruu. CTaHOBJIEHHE
MPEACTABIECHUN O IPOUCXOKACHUH YenoBeka. COBpeMEHHbIE HaydHbIE TEOPUH.
CxoncTtBO uenoBeka C KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YEIIOBEKA.
CBujerenscTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPAaBHUTEIBHO-
MOp(OTIOTHYECKHE, IMOPHUOIOTUYECKHE, (u3K0I0T0-0NOXUMUYECKHE,
nosejgeH4yeckue. OTINUNS Y€I0BEKA OT )KMUBOTHBIX. [IpssMOX0XkieHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PasBUTHE rOJIOBHOIO MO3ra U BTOPOU CUTHAJIBHOU
CUCTEMBI.

JBuxynme cuibl ((akropsl) aHTpororeHesa: OHWOJIOTMYECKHE, COIMAIbHBIC.
CooTHomeHHE OMOJIOTMYECKIX U COLUATIBHBIX (JAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaIUU aHTPONOTeHE3a. ABCTPAIIONUTEKU — IBYHOTHUE TPEAKU JIIOJEH.
UenmoBek  ymenslid, IEpBbIE  W3TOTOBJIECHUSA  Opyaud  Tpyaa. UenoBek
NpSAMOXOSIIMI M TEpBBIM BbIXOJ Jrofed 3a mpenensl Adpuku. Yemosex
reifiensOeprckuii — oOumMil MpeoK HeaHAepTalbCKOro 4YeJIOBEKAa M YellOBEeKa
pasyMHOro. YenoBek HEAaHACPTAIbCKMN KAaK BHJ JIIOACH XOJIOJHOIO KIMMAara.
UYenoBek pasyMHBI COBPEMEHHOIO THUIIA, JEHUCOBCKUN 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpezenamMu AQpUku.

DBOJIONUS COBPEMEHHOIO 4eloBeKa. EcTecTBEHHBIM 0TOOp B MOMYNALHUIX
yenoBeka. MyTallMoHHBIM npouecc ¥ noauMop@usm. [lomyiasiimoHHbIE BOJHBI,
npeii¢ reHoB, Murpanus U «3(pEHEKT OCHOBATENS» B MOMYISALMSAX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue pacel. Ilonstue o pace. bombunme pacel: eBponeouHas
(eBpasmiickas),  aBCTpalo-HETpoMAHAas  (3KBaTopuajbHAasg), MOHTOJIOUIHAS
(a3narcko-amMepuKaHCKasi). Bpemss M myTH pacceleHHs ueloBeKa MO IJIaHEeTe.
EnuncTtBo  4yenmoBeueckux  pac.  HaydHasd  HECOCTOSTENBHOCTH — pacu3Ma.
IIpucnocobaeHHOCTh YelloBeKa K Pa3HbIM YCIOBMSIM OKPYKAIOIIEH Cpesibl.
Bnusinue reorpaguueckoil cpeapl M gpelda reHOB Ha MOPQOIOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCJIIOBCKaA

ODKOCHCTEMBI U npucynme UM 3aKOHOMCPHOCTHU




7.1

Paznens! u 3a1aun sxkosoruu. CBs3b HKOJIOTUHU € IPYTUMH HayKaMHU.
Mertonpsl skonoruu. IlonmeBble HaOmOAEHHUS. OKCHEPUMEHTHl B  3KOJIOTHU:
NpUpOAHbIE M JalbopaTropHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT

OKpY)KAaIOILleH CpeJibl: JOKaTbHBINM, PETHOHATBHBIN U MTOOATBHBIN

7.2

Oxonornueckre (AKTOpPBl M 3aKOHOMEpHOCTH uX AerctBus. Kiaccuduxanus
JKOJIOTUYECKUX  (PaKTOPOB: aOMOTHUYECKHE, OHOTUYECKHE, aHTPOIIOTCHHBIC.
O0ume 3aKkOHOMEPHOCTH JEHCTBUSA OJKOJIOTHYecKHX (hakTopoB. IIpaBumio
munumyma (K. HInpenrens, 0. JIubux). TomepanTHOCTb. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBEeT Kak 3KOJIOTHYECKHH (axrop. JleficTBue pazHbIX
Y4acCTKOB COJIHEYHOTO CIIEKTpa HA OpPraHU3Mbl. OKOJOIMYECKUE TIPYIIIbI
pacTeHMH M >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTHaimpHas poJib CBETA.
doTonepuoausm.

Temmepatypa kak »dKkojoruuyeckuid ¢akrop. JleficTBue TeMmeparypbl Ha
opranusmbl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojoruyeckuid akrop. IlpucrmocobmeHuss pacteHuit K
nojajepkaHuio BogHoro Oamanca. Kiaccudukamusi pacTeHUH MO OTHOILGHUIO K
Boze. [IpucnocobaeHns >kuBOTHBIX K M3MEHEHUIO BOJIHOTO PEKUMA.

Cpenpl oOMTaHHMSI OpraHU3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAas, ITOYBEHHAs,
IIyOMHHAs  TOJNOYBEHHAs, BHYTPUOPraHU3MEHHas.  (DU3NKO-XUMHUYECKUE
ocoOeHHOCTH cpex oOuTaHust opranu3moB. [IpucrocoOneHuss OpraHu3MoOB K
KU3HU B pa3HBIX cpeliax.

buonornueckue put™mel. BHenmue u BHyrpeHHHE puTMbl. CyTOYHBIE U TOAUYHBIE
putMbl. IIprucrioco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUN
KHU3HH.

XKuznennsie opmel opraHu3moB. [loHstue o xu3HeHHOU Qopme. XKuzHeHHBIE
(dopMBl pacTeHUM: AepeBbs, KYCTapHUKHU, KyCTAPHUYKHA, MHOTOJIETHHUE TPAaBHlI,
oJfHoJeTHHE TpaBhl. JKu3HEHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poO0roHTHI. OCOOEHHOCTH CTPOEHUS U 00paza KHU3HU.

buotnueckue Qakroppl. Buapl OMOTHYECKMX B3aMMOJCHCTBUIN: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOM03 U ero Qopmel. Ilapasutusm, xoomepauus, MyTyalausMm,
KOMMEH CaJIu3M (KBapTUPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMojeiicTBus  (Tommueckue, (Qopudeckue, (aOpuueckue). 3HaueHUE
OMOTHYECKMX B3aMMOACHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B cpele

oOuTaHMUA. HpI/IHI_[I/IH KOHKYPCHTHOI'O HUCKIFOUCHUA

7.3

DKOJIOTUYECKUE XapaKTEePUCTUKU Tomyisaiuu. [lomymsius kak Ouosiorhyeckas

cucrema. Pojib HEOJHOPOAHOCTH cpelnbl, Pr3nueckux OapbepoB U OCOOCHHOCTEH




Ouonoruu BUAOB B (POPMHPOBAHHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYISAIIUM.
OcHOBHBIEC TOKa3aTeNu MOMY/SIUU: YUCICHHOCTb, MJIOTHOCTh, BO3pAacTHAs H
MOJOBasi  CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpAIHSL.

DKonoruueckass CTpykTypa mnonyasinuu. OIlleHKa YHUCIEHHOCTH MOMYNALNH.
JluHaMuKka ONymsiiuU U e€ peryisnus. buorndeckuil moTeHUAN MOMYISIINY.
MopenupoBanue OWHAMUKA Tonyasnuu. KpuBbIE pocTa UYHCICHHOCTH
nonyisiuu. KpuBble BBDKUBaAHUS. Perynmsnus 4ucCIIEHHOCTH TOMYJISIIUKA: POJIb
(bakTOpOB, 3aBUCIINMX W HE 3aBUCANMX OT TJIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUIOB (- 1 K-cTparerun).

[lonstue 00 »KojgOTMYECKOW HUINE BUAa. MecrooOutanue. MHOroMepHas
MoJenb skonorudeckod Humm Jx.M. XatumHcoHa. Pa3smepbl 3K0JIOTHMYECKOM
Hunm. [loTeHnmanpHas U pealTru30BaHHAas HUIIH.

Buag kak cucrema nonyasuuid. Apeansl BUIOB. Buabl M HMX KU3HEHHBIE
CTparerud.  3aKOHOMEPHOCTH  TIOBEICHHS W  MUTPallMd  JKUBOTHBIX.

buonornueckue nHBa3uMu YY)XCPOIAHBIX BHIOB

7.4

CoolmecTBa opranu3moB. buoneno3 wu ero crpykrypa. CBs3um Mexay
opraHu3MamMM B OHoOLleHO3e. DKOCHCTeMa KakK OTKpbITasg cucrema (A.JDx.
Tencnn). @yHKIMOHATBHBIE OJOKA OPraHM3MOB B 3KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpoduueckue ypoBHU. Tpoduueckue menu M CETH.
Abuotnueckue O610ku 3xocucteM. IlouBbl M uibl B 3Kocucremax. Kpyrosopor
BEIIECTB U IMOTOK SHEPTHH B SKOCHUCTEME.

OcHOBHBIE TOKa3zaTeIN 3KocucTeMbl. buomacca W mpoaykius. DKOJOTHYECKue
MApaMU/Ibl YK cell, OMoMacChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKueccuu. IlepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX MNPHUYMHBI. AHTPOIIOICHHBIE BO3JCHCTBUS Ha
cykueccuu. KimmakcHoe coobmectBo. buopaznoobpasue 1 mojiHoTa KpyroBopoTra
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

[lpuponusie 3SKOCHCTEMbI. AHTPOIIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporieHos. Paznuuust Mexy aHTpOIIOI€HHBIMU M TPUPOTHBIMU KOCHCTEMAMU.
VYpb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. I'opoackas ¢mopa u
(ayna. CuHaHTponM3aIus ropoJckoil (ayHsl. bruonornyeckoe u xo3sicTBEHHOE
3HAa4YeHHE arpodKOCUCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMOJICHCTBUI OPraHM3MOB B 3KOCHUCTEMAX.

IlepeHoc sHEprUM M BELIECTB MEXTYy CMEKHBIMU KOCHCTEMaMH. Y CTOWYUBOCTb
OpPraHU3MOB, TOMYISUMH W HKOCHUCTEM B YCIOBHMSX €CTECTBEHHBIX U

AHTPOIIOTEHHBIX BO3ICHCTBUI

7.5

buocdepa — oOmennanerapHas o0oyiouka 3eMiIM, T7I€ CYIIECTBYET WIIH




cyllecTBoBajia kHu3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. OObnactu
o6uocteps! u e€ coctas. JKuBoe BerecTBo 6uochepsl U ero GpyHKIUU.
3akOHOMEpPHOCTU cylecTBOBaHUsl Ouocdeprl. OcobeHHOCTH OHOChepbl Kak
rmobambHOH  ’KOcHCTeMbl.  JIMHamMuuyeckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTel BemecTB U OHOreoOXMMHYECKHE LMKIBl (yIIepoia, a3oTa).
PurmuuHOCTS siBIeHUH B Onocdepe.

3oHanbHOCTh OMocdepsl. [loHsTHe 0 Omome. OCHOBHBIE OMOMBI CYIIM: TYHJpa,
XBOIHBIE Jieca, CMEIIAHHbIE W IIMPOKOJIMCTBEHHBIE Jeca, CTENH, CaBaHHBI,
NYCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOpba. Kimmar, pacTUTENbHBIH U
AKHUBOTHBII MUP OMOMOB CYIIH.

Crtpykrypa u (yHKUIMS >KUBBIX CHUCTEM, OLICHKA WX PECYpCHOTO MOTEHIMAaa U

onochepHbIX QYHKIUHA

7.6

DKOJIOTHYECKHe KPU3UCHl U MX MpUYUHBI. Bo3znelicTBue yenoBeka Ha Guocgepy.
3arpsi3HeHHE BO3AYHHOM cpenpl. OXpaHa Bo3/ayxa. 3arpsi3HEHHUE BOJHOM CpENBI.
Oxpana BomHBIX pecypcoB. Paspymenne noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3meHenue kMmara.

AHTpOIIOreHHOE BO3ACUCTBUE HA PACTUTENIBHBIA M KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M XUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPaHbl IPUPOIDI.
Kpacubie kuHuru. Ocobo oxpansembie mpuponabie Ttepputopun (OOIIT).
Boranuueckue caapl ¥ 300J0THYECKUE TTAPKU.

OcCHOBHBIE TPUHLUIBI YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA U IPUPOJBI.
PannonaneHO€  MPUPOJOIONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO

paszHooOpasus 3emiau




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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