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MNOSACHUTEJIBHASA 3AIIKMCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe desepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOnbiii npeamer «buonorus» yriayOnaéHHoro ypoBHA uzydenus (10-11
KJIACChl) SIBJISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obmactu «EcrecTBeHHO-
HayuHble TipeaMeTsl». CormacHo mnonoxeHusMm DPIOC COO mnpoduibHbIE
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
nuddepennpanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
IpU3BaHbl OOECMEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpEeIHUM
o01muM, cpeHuM Tpo¢eCCHOHANIBHBIM U BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3TUX Y4eOHBIX NPEAMETOB JOJDKEH ObITh OpUEHTHPOBAaH Ha
IMPUOPUTETHOE pelIeHue O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3aa4, CBA3AHHBIX C MpodopueHTanreil oO0ydalomuxcss U CTUMYJIUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, ICUXOJIOTUEH, CITIOPTOM MJIM BOCHHBIM JICTIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
Helau M 3ajadax M3ydeHus yueOHoro mpenmera «buosnorus» Ha yriyOn€éHHOM
YPOBHE, ONpeaesieT 00s3aTebHOe (MHBapUaHTHOE) IPEAMETHOE COACPIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3dellaM MU TeMaM, paclpeiesieHHne I0 Kiaccam,
PEKOMEHJIyeT IOCJIEI0BAaTEIbHOCTh M3YUYEHHUs] Y4eOHOro Marepuaia Cc Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peaNM30BaH MPUHLHI MPEEMCTBEHHOCTH C HU3y4Y€HUEM OHOJIOrMU HAa YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy MpOCMaTpUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIIEe pPa3BUTHE  OHOJOTUYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >XKHM3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHONICHUS K OKpyXarolieu mnpupoaHoit cpene. B
nporpaMmMe Mo OWOJIOTMH TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOro IpeamMera
«buonorusiy B peamuzanuu  TpedoBanui PI'OC COO k T1UIAHHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBAaHUHM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydaromuxcss MO0 OCBOCHHUIO COJEpX aHUS OHOIIOTMYECKOTO O0pa3oBaHHA Ha
YPOBHE CpPeAHETO 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero obmiero oopasoBaHus
3aBeplIaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE MW OpPUEHTHPOBAH Ha



pacuiupeHue U yriayOJieHHe 3HaHW 00y4aroluxcs O >KMBOM MPUPOJE, OCHOBaX
MOJICKYJIIPHOM W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUA W OWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIMXCA K MOCIEAYIOMIEMY MOJYyYEHHUIO
Ononornyeckoro  oOpa3oBaHMs B By3aXx M OpraHM3alusAX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro CoAepk aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX MNpPH HU3YYCHUU  OOyYarOIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX pa3esioB OMOJIOTMU HA YPOBHE OCHOBHOI'O
obmrero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4yarT pa3BuTue. Tak,
pacuIupeHbl U YyriayOJieHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENHHO BKJIFOYEHBI OMOJIOTHYECKUE CBEACHUS TPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl TOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3MokHa Takyke MHTErparus OHOJOTMYECKUX 3HAHHUU ¢
COOTBETCTBYIOIIIMMU 3HAHUSIMU, IMOJYYCHHBIMU OOYYAIOUIUMUCS TPU HU3YyUYCHUU
bu3uKu, XuMuK, reorpadud 1 MaTEMaTHKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMYy mpeametry '"buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOAbI K HW3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALIMU, BOJIIOLMN OPraHUYECKOTO MHUpa Ha 3eMiie,
COXpaHEHHUs OHOJIOTMYECKOrO0 pa3HooOpa3us 1uiaHeThl. Tak, B 10 kiacce
W3Yy4aloTCd OCHOBBI MOJIEKYJSIPDHOW M KJIETOYHOM OMOJOTHH, IMOPUOIOTHU U
OMOJIOTUN PA3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTUU U CUHTETHYECKOMU
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAHMS OOydYaroIIMXCA MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usuonoruu uenoBeka. B 11 kmacce wu3ydaroTCs 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHH U yueHue o buocgepe.

VYuebusiii mnpeamer  «buonorus» mpu3zBaH  00eClEYUTh  OCBOEHHUE
oOy4JaromuMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHITUIIOB U MIPaBUII,
JIekKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApTHUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOTo00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJISLuH,
OMO1IeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUKEHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHY, MPUKIIATHBIX acTlieKTax OMOJIOrMUecKuX 3HaHui. J{is
pa3BUTHS U TOAJEPKaHUS HMHTEepeca OOydaroluxcd K OHOJOTHU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPaMMBbl
no OUOJNIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBICHHS U Pa3BUTHUS
TOM WM HWHOW o00yacTu OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenp n3yuenus yueOHoro npeamera «buosorus» Ha yriry0JIEHHOM ypOBHE —
OBNIAZICHHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpEca K ONpeAesEHHON obnactu
po(ecCUOHANBHON JI€ATEbHOCTH, CBSI3aHHOM C OWOJIOTHEl, WiIu K BBIOODPY
y4e0HOT0 3aBeICHUSA I MTPOJOIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JoctwxxeHue uenu u3ydyeHuss yuyeOHoro npeamera «buosorus» Ha
yriayO0nEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIeIYIOUINX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSIX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTaBISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHMM, MHOT000pa3MH U OCOOCHHOCTSX OHMOJOTHYECKHX CHUCTeM (KIEeTKa,
OpraHu3M, MOMYJIALHNS, BII, OMOTEOIIeH03, Onocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloMIMXCd C METOJaMH IO3HAHMS >KUBOW MPHUPOBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOW OMOJIOTUM, ASMOPHOJIOTMM W OHWOJIOTMHM pa3BUTHS, TEHETHKH U
CEeJICKIIMH, OHOTEXHOJOTMM U CHHTETHYECKOW OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCIIEIOBaHUM B JlabopaTopuu U B Ipupoae (HAOIIOAEHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBNaZicHHEe OOYyYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJUTH,
aHaJIM3UPOBAaTh W MCIIOJIB30BaTh OHMOJOTHYECKYI0 HH(GOpPMAIUIO; MOJb30BaThCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSA3b MEXIY
pa3BUTHEM OHOJIOTMM M COLMAIbHO-3KOHOMUYECKUMU M  HKOJIOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATH TOCIEACTBUS CBOEH MAEATEIBHOCTH IO
OTHOILICHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBbIO U
3IOPOBBI0  OKpPYXKalOIIMX JItOJIeH; OOOCHOBBIBaTH U COONIOAATH  MEpPbI
npoHIIakKTUKA WH(GEKIMOHHBIX 3a00J€BaHUN, NIPABUIA MOBEAEHUS B MPUPOJE U
oOecrieueHusi 0€30MacHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyUHbIE OTKPBITUS B 00J1aCTH OHOIOTHH;

pa3BuTHEe y 00y4arOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pElIaeMbIMH €10 MpoOJeMaMU, METOJ0JIOTHuEH
OMOJIOTMYECKOTO UCCJIEI0BAaHMS, IPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOrMYECKUX 3a/1a4, MOAEIMPOBAHUS OMOJOTHYECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICTIbHBIM €€ 00bEeKTaM U SBJICHUSM; (POPMHUPOBAHUE IKOJIOTHUUECKOH,
TeHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJACHUS B MPHUPOJIE;
WHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
IPUPOAOIIOIb30BaHUH (COOJIO/IEHHE TpaBUil IOBEIECHHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS
OKpyXaromux JoAe (coOmrogeHuss wMep npoduinakTukyd — 3a00IeBaHUH,
oOecrieyeHue 0€30MACHOCTU KU3ZHENEATEIbHOCTH B YPE3BBIUAWHBIX CUTYAIUIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUSA
OMOJOTHYECKUX 3HAHUA U YMEHUH B TTIOBCETHEBHOM KM3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
VHAUBUYaJIbHON oOpa3zoBaTeIbHON TPACKTOPUH, CITIOCOOCTBYIOIIEH
NoCIeAyIomEeMy TPOPECCHOHATHPHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUy AIbHBIMUA HHTEPECAaMH M IOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 4acoB, OTBEICHHBIX HA M3yY€HHE OMOJIOTHH HA yriyOJeHHOM
YpPOBHE CpeaHero obmero oopazoBanus, coctaBiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hejienm0), B 11 kiracce — 102 ygaca (3 gaca B HeJeio).

OT6op opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISIETCS C y4ETOM CHEIM(PHUKU €ro COAepKaHHWsS W HaNpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOTO 00pa3oBaHMs B OpPTraHU3AIUAX  CPEIHETO
Ipo¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTITyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJICHUE JTA0OPATOPHBIX M MpaKTUYecKuX pador. Taxxke ygactue
OOyYaroIMXCcs B BBIMOTHCHUH TPOEKTHBIX M YUCOHO-HCCIIEIOBATEILCKIX PaboT,
TEMaTWKa KOTOPBIX OMPENEISIETCS YYUTEIeM Ha OCHOBE  HWMEIOIIUXCS
MaTepHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX yCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJ1apcTBeHHoU utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopus pa3BUTHS
Ouosiornu.  buonornueckue HAyKd W M3ydyaeMmble ~HUMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TMPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizannbie ¢ Ouonorueil. 3HaueHue OHMOJOTHH B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO34MCTBE,
MIPOMBILLJIEHHOCTH, OXPAHE IPHUPOBI.

JleMoHCTpan U

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseiui, I'. Mennens, B. . Bepnanckuii, U. I1. I1asnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

JKuBble cuCTEMBI Kak mpeaMerT u3ydeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTD,
CJIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyi >KUBBIX CHCTEM: MOJEKYJSIPHBIN, KIETOYHBIM,
TKAHEBBIM, OPTraHU3MEHHBIMN, MOIYJISIHUUOHHO-BUI0OBOM, 3KOCHUCTEMHBIN
(Ouoreouenotuueckuii), Ouocdepusiii. Ilpoueccbl, npoucxonasdiive B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepun. Hayku, nzyuaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llondarue o 3aBucuMoOu u
He3aBUCUMOUW TmiepeMeHHOU. IInaHumpoBanue skxcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OIlEHKAa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXk€HUsT PE3yJIbTATOB JKcrnepuMeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabnupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay, «buoreonenos», «buochepa», «Metobl
V3y4E€HUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE IS IPOBEICHHUS
HaAOJIIOACHU, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
M3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHOH KJICTOYHOU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 37meKkTpodope3, METOJ MEUYEHBIX aToMOB, Au(QepeHInaIbHOe
HeHTPUPYTUPOBAHUE, KYJIHTUBUPOBAHUE KIETOK. M3yuenue @QuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOI, «JIEKTPOHHBI MHKPOCKOIDY,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTTUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

IlpakTnueckas padora «/3yueHue METOAOB KIETOYHOW OHUOJIOTUH
(xpomarorpadus, amextpodope3, auddepeHuaIbLHOe EeHTPUGYTUPOBaHUE,
ITLIP)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBAHUU
KJIETKH, TETUIOPEryisiiuu. MuHepaibHble BEIIECTBA KJICTKH, UX OUOJOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckue nonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Moisiekybl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuuHas, TpeTW4Hasi, 4YeTBEPTUUHAS
cTpyktyphl. JleHatypauus. CsoiictBa OenkoB. Kriaccudukamuss  OGenkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrineroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIUTOCAXapHUAbl U MOJIUCAXAPU/IBI.
OO0mmii TUTaH  CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckne GyHKIIMKN YTIIEBOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, Qocoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKUUAU
munuaoB. OOue CBOMCTBAa OMOJOTHYECKUX MEMOpaH — TEKYy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctd. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpanbs. MectonaxoxjaeHue u ouonorndeckue gpynkuun JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonornyeckue dpyukmuun ATD. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKITUU B
Kietrke. [pyeue wykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3UIECKUE MCCIICIOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyn. Mooderuposarue
CMPYKMYypsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3 OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe OpraHu3moBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYNb», «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHHe MOJIeKyd JHUOUAOBY», «HyKIeMHOBbIE KHCIOTBI»,
«Ctpoenue Mmonekyabl ATDy.

OOopynoBaHue: XUMHYECKasl MOCyAa U 000pyAOBAHHE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIii».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounasi creHka OakTepuil U apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOMHONW U aBTOTPOPHON TPOKAPUOTUIECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Ina3zmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCOpPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneruénnas aud@dysus), aKTUBHBIA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponurnaemMocts wmemMOpanbl. Pabora HaTpuii-
KaJJMeBOr0 Hacoca. DHJIOLMTO3: MUHOLMTO3, (arouuTto3. Dk3ouuTo3. Kierounas
creHka. CTpyKkTypa v QyHKIIMHU KIETOYHOU CTEHKU paCTeHU, IprOOB.

Hutomna3ma. [{uto3ome. Llutockener. [IBrmxenne nuroriazMbl. OpraHousl
kieTkn. OmHOMEeMOpaHHBIC OPTraHOWIBI KJIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHHE M (QyHKIHH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISIPHOTO PETHUKYIIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpa”yJisipHbId)  3HJIOIUIA3MATUYECKUN
peruxynym. CekperopHas pynkuus anmnapara ['onbmxu. Moougurayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BELIECTB B KJIETKE. Bakyosnu pacturenbHbIx KieToK. Kiietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUW M 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIONIMX  DYKAPHOT.
X0poIIacThl, XpOMOILIACTHI, IEHKOIIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MukpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. KnetouHbrit
neHtp. CTpoeHHME U JABWKEHHE KIYTUKOB U pecHUYEeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpoQuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapuoIIa3Ma, SAPBIIKH, UX CTPOSCHUE U
bynkuun. SnepHpiii OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHUE
XpOMOCOM B HUHTeppazHOM sifpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHoOu 00010YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanumn



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOW  KJETKW», «CTpOo€HME  pacTUTEIbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne CBOMCTB KIETOYHON MEMOpPAHbI».

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PaCTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JABUKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHMH B KJIIETKe

AcCUMUIISALINS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbsl oomMeHa
BCIIECTB: ABTOTPOMHBIN W TeTEepOTPOPHBIA. YUacTHe KHUCIOPOJa B OOMEHHBIX
mpoiieccax. OJHEpreThueckoe oOecredeHne KieTku: mnpeBpamnieHue ATD B
oOMeHHbIX Tpolieccax. DepMEeHTATUBHBIA XapakTep peakluuid KIECTOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHH3M JCHCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTraHMYECKUX KaTalIu3aTOpOB. benku-
aKTUBATOPbl M OETKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKcueeHHblll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoobuparoujue
nuUcMeHmol U NUCMEHMbl PeakyuoHHo2o yeumpa. Poib XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas daszpl. Pomoodvixanue, Cs., Cy. u CAM-munur
gomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BimsiHMEe paznudHbIX (PaxTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POToCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu AT®-cunmaszer. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BEIIeCTB nepes] aHa3POOHBIM. DPHEKTUBHOCTH SIHEPTETHUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l/3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopHasi pab6oTa «CpaBHEHHE MTPOTIECCOB OPOKECHUS U TBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HaciaeACTBEeHHOW MHGoOpManun. [ 'eHeTHuecKui
KoJ, ero cBoicTtBa. Tpanckpuniusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoi knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKApUOT U 3YKApUOT. Peryisinus akTUBHOCTH T'€HOB y NpokKapuoT. ['mmores3a
onepona (d. XKako0, XK. Mano). Moaexynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaron. /Kusnennwlii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, KMBOTHBIX, pactenuit. CIIN]J], COVID-
19, conmanbHbIe 1 METUITMTHCKUE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodwvt 00cmasKu 1eKkapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocunaTe3 Oenkay, «I eHeTHYeCKHid Kol», «BuUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u Murtos.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[lpecunrtetmyecknii  (MOCTMUTOTHUYECKUI),  CUHTETUYECKUU WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEpUO bl UHTEP(A3HI.

Martpuunsiii cunres JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPAIIIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u

TeromMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
ramiouaHbelid  Habopsl  XpoMocoM. ['oMonoruusnble xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne ximetkn — MuTo3. CTaauM MHTO3a M IPOUCXOASIIME B HHX

nporeccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3A.

Perynsuusa MUTOTHYECKOrO IUKIA KiIeTKU. [Iporpammupyemasi KieTO4YHas
rudenp — anomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, ouggepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKkay — ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: «OKU3HEHHBIM MUK KIETKH», «Mutos», «CTpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKA JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTopHnasi pabora «HabnroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPETIAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpTaHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE T'PHUObI, OJHOKJIETOYHbIE
BOJIOPOCTH, Apyrue npoTucThl. KoJloHUaNbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuid. TuIBI PAcTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GyHKLUMIA U paciofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COCJIMHUTENbHASA, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpO€HHUs, (YHKUHA U
PaCIIONIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBI OPTraHOB XUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHoOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuBOTHBIX. BHyTpumnosoctHoe U
BHYTPUKJIETOYHOE NUIIEBapeHUE. [IuTaHWe MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTkU. KoxkHoe apixaHue. JlpIXxaTeabHasi TOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIALMHU JETKUX Yy NTUL U
MiekonuTaromux. Perymsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMbI PACTEHUM.
TpancropT BemecTB y KHUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KkpoBooOpamieHus. OBOJIIOLUOHHbBIE
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMbI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u e€ peryssius.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoKparurenbHble Bakyodau. Opradsl BblaeneHUs. DPuiabTpanus,
CeKpelus U 00paTHOE BCAaChIBaHHE KaK MEXaHHU3Mbl pabOThl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune n (pyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allMTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKIETOYHBIX pAacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3aIUThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Oosne3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPQJIbHBIA UMMYHUTET. Bpoxa¢HHBIH W MpUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerara). BocraniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts ¥ peryisinus y  opranusmoB. Pasmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuii. PocToBbIe BENIECTBA U UX 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTemMa M €€ OTHeNbl. DBOJIIOLUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHble U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPMHHOW CHUCTEMBI M HX TOpPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBsI3p HEpBHOW M SHIOKPUHHOM cucTeM. [unoTtanamo-runodusapHas
cucTeMa.

JlemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «baktepumny, «llpocreiimue», «Opranbl LBETKOBBIX PACTECHUI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembr», «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KMUBOTHBIX», «CKEIET 4YeIOBEKAY,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIllIeyHass ~ CHCTEMay,
«BpimenurenbHas cUCTEMa», «DHAOKpHUHHAs cucTeMa», «CTPOSHHE MBI,
«AMmynuter»,  «KuimieuHomnosioctHeie», «CxeMa  TNUTAaHUA  PACTEHUI,

«KpoBEeHOCHBIE CHUCTEMBbI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPHDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe 0KJeBoro depns», «HepBHas
cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENapaThl OJHOKIETOUYHBIX
OpraHW3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUl, repbapuu
pacTeHMil pa3HbIX OTACJIOB, BIIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE AJI1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOI'O MUTaHUS PACTEHUH,
pacuierieHus KpaxMalia u OeJKOB NoJ1 JeHCTBUEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUH, MOJIEIIM T'OJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

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

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS:  I[OYKOBaHUE,  CHOPYJISLuS,
(parmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametrsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosornyeckuii CMbIC
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IHKJIC
OpraHHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaTorenes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocOOBI
OIUTOIOTBOPEHMS: HApYKHOE, BHYyTpeHHee. [lapTenorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTHM OPraHU3MOB. Mopghocenez — oOHa u3 2naeuvix npooiem IMOPUOIOCUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe oOpobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MJIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoJIbIIIEBBIX JTUCTKOB. B3aumuoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS KUBOTHOIO KakK PE3yibTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 3MOpHUOHANBHOE pPAa3BUTUE PA3IMYHBIX
(aKTOPOB OKPY>KAIOIIEH CPebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
HermpsiMmoe pas3BuTue. PaszBute ¢ metamopdo3oM y OECO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUYE€HHE NPSIMOr0 M HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoje. Tumbsl pocrta KUBOTHBIX. DakTOphI
PETYISIUU POCTA JKUBOTHBIX M YesoBeka. CTaanu moCTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHue cHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIONOTBOPEHHE W Pa3BUTHE PACTUTEIIBHBIX
opranu3MoB. J[BoiiHOE OIJIOOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHn3MBbl pETyIsLIAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pasMmHOXKeHHE», «THIBI Oecronoro
pa3MHOXKEHUs», «Pa3zMHOXKEHHE XIIaMHIOMOHAIb», «Pa3MHOMXEHHE SBIJICHBI»,
«Pa3zMHO)eHue ruapby, «Menosy, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
AMIEKJIETKH U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nArymkmn», «JIBOHOE OIIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUI»,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYJOJIbHBIX pacTeHUN», «KHU3HEHHBIA ITUKII
MOPCKOW  KamycTb», <«OKM3HEHHBIM 1LUKI MXa», <« KH3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMAaTO30U10B, MOAENb «L[UKI pa3BUTHS JATYIIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pPacCTEHUI.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M H3MEHYUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6oter H. K. KonwioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®unmunuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleNIbHBIE TE€HBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA WM PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHbIE ~ METOJBl  T€HETUKU:  TUOPUIOJOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
BaswioB, A. H. benosepckuii, I'. JI. Kapnieuenko, 0. A. ®@unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo/Ibl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX
VICCIIEIOBAaHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usi THOPUIOB MepBOTO MokoaeHus. [IpaBmwio qomuHMpOBaHus. Bropoi
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs IPU3HAKoB. L{uTosiormueckre OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMer.

AHanu3upytoliee cKkpemnBanue. [I[poMexkyTOUHbIA XapakTep HAcJIeI0BaHUS.
Pacuiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJelOBaHMs ~ Tpu3HaKoB.  lluTosmornueckue  OCHOBBI  JTUTHOPUHOTO
CKpEILIUBAHUSL.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TIeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TEpPOramMeTHBIM I0J. | eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnegoBanue nmpu3HaKkoB, CLIETIJIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBUE HeEaUIeNbHBIX T'€HOB.
KomnniementapHocTs. Onuctas. [Tonumepust.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
Takke (PU3MOJOTUYECKUX MPOLIECCOB, MOBEAEHUS M KOTHUTUBHBIX (PYHKIIHI.
['eHeTHYECKHE MEXaHU3Mbl CUMOUOTEeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYecKrne acheKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIMU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCcTpanumn

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upyrouiee CcKpelmuBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«CuerieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibly, «l'eHeTuka mosay,



«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuortunm nTuiisbny,
«MHOXeCTBEHHbBIN ajljIennu3M», «B3aumMoieicCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JIEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu0OB TIEPBOTO TMOKOJICHMS] W pacUICIUICHUsS MPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HAcCJEIOBAHUS MPU3HAKOB, MOJECIb IS
JIEMOHCTPAllUM CIEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MuUKpornpenapar: «/[po3odumnay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUU
MOIU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakimu mpusHaka. BapuarmoHHbBIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHOM
W3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUNIMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. P0OJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHIYUUPOBaHHbIE MyTauuu. SaepHele U
nuToIIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE U MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTaluid. MyTareHbl M WX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBoctu (H.W. BaBuinoB). BHednepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU DeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMOE.

JleMoHCcTpanumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MECHYUBOCTHY, «KombOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3»,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeloBeKa», « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX PAacTeHH,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHIMBOCTH.

JlaGopaTopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla U
BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHs ~ TEHETMKM  YEJIOBEKAa:  IEHEaJlOTMYECKHUU,
OJIN3HELIOBBIN, IUTOT€HETUYECKHU, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONpENIECIICHHE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YeloBeKa. | eHHbIE U XpOMOCOMHBIE
0oJe3HM 4YeloBeKa. bolie3HM C HACleACTBEHHOM MPenpacloyioKEHHOCTHIO.
3HaYeHUE MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAICHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4eoBeKa. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Tpy3a». JDTUUYECKUE ACHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
($bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katollei cpennl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun uvenoBeka», «MeTolbl U3yUeHUS] TE€HETUKHU
yesioBeKay, «l eHeTnyeckne 3a00JeBaHus YETOBEKay.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHON.

Tema 15. Cestekuusi OpraHu3zMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. WM. BaBunmoBa o IleHTpax mnOpouCXOXKACHUS UM MHOTO00pa3us
KyJBTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHHUHA M ITOPOJ
*KuBOTHbIX. CopT, mnopoaa, ImMTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTh H. WM. BaBunoBa, ero 3HadyeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBU1Y AJIbHBIM. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  VcnbeiTanue
IPOU3BOAMUTENEH IO MTOTOMCTBY. OTOOp MHO TE€HOTHIY C IOMOIIBIO OLICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PanuaniMOHHBIN M XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTalUui y KyJIbTYPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHRIX JIHK 11t momydenust iCXOAHOTO MaTepuraia sl CEIeKIUU.

[Tonmyuyenue MOJIUIIIOUIOB. BuyTpuBugoBas rUOpUIU3AIINS.
bnuskopoAcTBeHHOE — CKpeliMBaHue, Wid  UHOpuauHr.  HeponcTtBenHoe
CKpellliBaHue, Wik ayTOopuauur. 'erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekuuu. OtpanénHas rubpuauzanus. [Ipeogonenue Oecrutogus
MEXBUJIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUNA PACTEHUH U )KUBOTHBIX. «3e1€Has
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB W THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU PecypPCam CenlbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxemsbl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHUi», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«MeTtonbl cenekuumny, «Otnanéunas rudpuauzamnus», «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydueHrne METOJ0B CEJICKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHS CEJIEKIMU PACTeHUHl U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIUIO, IJIEMEHHYO bepmy,
COPTOHUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B J1IA0OpATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOJIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjenue. Mukpoouonoruueckuii cunre3. OOBEKTbI MHUKPOOMOIOTHMYECKHUX
TexHosiorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBaHUS TEHOMOB C LIEJIBIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEeUYaroIIMrecs B IpUpoie OMOCUHTETUUYECKUE Ty TH.



Kierounasg unxeHepus. MeTonbl KyJnbTypbl KJIETOK M TKAHEW PACTEHUN U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3amuss W  COMATHYECKUN
smOpuoreHe3. lMcmonp30BaHWe TaruiOWJOB B CEJIEKIMU pacTeHui. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TPaHCIUIAHTALMM AEp KIETOK.
Texnonozuu 0300po8IeHUs, KYTbMUGUpO8aHuUs U  MUKDOKIOHATLHO20
DA3MHONCEHUA CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TI€HHOM  WHYKEHEPHH.
DKOJIOTHYECKHEe U ITHYECKUE TPOOIEMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenomnas nudposas meauruaa. [T11P-
JUAarHOCTUKa. MeTaOoJIOMHBIN aHaldu3, TeHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJOBEKa JUIA OLIEHKH COCTOSIHUSL €ro 370pOBbs. Mcmonap30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-Omoumkenepus mnsg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJIOTHM TPEXMEPHOro OUONMPUHTHHTA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl 0T BO3Oyauteneir OPBU, ycTaHOBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
dbynkmmonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IpoU3BOJCTBEY, «Kitetounas nuxxenepusn», «I'eHHass UHXKEHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEeKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpeICTABICHUN B
onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHM3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHuW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIH O0TOOD).



Odopmnenue cuntetnyeckoir Teopun H3Bomtouun (CTD). HeltpanbHas
teopust dBojonuMu. CoBpeMEHHass SBOJIIOLMOHHAA  Ouoyiorus. 3HA4YCHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpertsr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. Imansraysen, Jx. Xonaein, /. K.
benses.

Tabmuet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHewo)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm dopmupoBaHus
npucrocoOsieHnii 'y pacteHuil W >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxonku Y. lapBunay», «D®opmbl 60pbObI
3a cymectBoBaHue», «llopoapl romyoeit», «MHoroobpasue KylabTYpHBIX (GopMm
KarmycThb», «[1opoasl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJI0KEHUSI CHHTETUYECKON TEOPUU SBOJIFOLIHI).

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThl

[Tonynsiuusa Kak 37€MEHTapHasl equHuLA 3BOMOUUA. COBPEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuil. M3meHenue
reHopoHa TOMyJSAIMKA KaK DJIEMEHTApHOE SBOJIONMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpPhl (IBMXKYILHUE CHIIBI) 3BOMIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJIeHHbIE W3MEHEHHS 4YacToT aieiaed B momymanusx. Oddexr
ocHOBatens. IAggexm oOymuiiounozo eopaviuika. CHUMCEHUE 2eHemUYecKo2o
pasnooopasus: npuyunsl u cieocmsus. llposenenue s¢ppexma Oopetigha 2enos &
oonvwux u  manvlx  nonyiayusax.  Murpanun.  M3omAuud  mOMyJSIOU:
reorpadudeckas (mpocTpaHCTBEHHAs), OHoIornyeckast (PEenpoyKTUBHAS).

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(nm3pyntuBHbIi). IlonoBoit 0TOOP. BO3HMKHOBEHHE W H3BONIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHue — mpucrnocoOieHud y  opraHuzMoB.  Apomopdo3pl U
uauoananrtauuu. [Ipumepsl npucnocobieHuid y opranu3mMoB: MOp(hOIOruyecKue,
¢dusnonornyeckue,  OMOXMMHUYECKHE,  ToOBeAeHYecKne.  OTHOCHTENbHOCTh
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsuus — kitoueBod ¢akTop BupooOpazoBaHus. Ilytu u
CrIOCOObI BHU1000pa30BaHMUS: aJIoNaTpUUYECKOoe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (mosUIUIOnIU3aIus,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MTPOLECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponb  3BONIONIMOHHONM  OWOJOTMKM B pa3padOTKe Hay4YHBIX METOOB
coxpaHeHHsi 6MopazHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIHUS MApa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMHUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBLOBI C HEl.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTBHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBiIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxymue
CHJIBI DBOJIFOITUNY, «DKOJIOTHYECKasT W30JSAIUs MOMYJISIHN CeBaHCKOU (opemmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHUIIBI CHUOUPCKOM W JTUCTBEHHUIIBI
naypckoin», «IlomysaroHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpLOBI 3a CYIIECTBOBAHHEY,
«MBaycTpuanbHblii MenaHnu3mM», «JKuBble Uckoraemble», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromias OKpacka YKUBOTHBIX»,
«Dusmnonornueckue ananrauun», «lIpucrnocoOIEHHOCT OpPraHU3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BUAa B
npupoze», «CrocoObl Bugo00OpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BHUA000PA30BAHUE BHJIOB CHHUID),
«[Tomumuone pacteHuin), «KamyctHo-peednbiii THOpUI.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJICHUN, uydesla NTHUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuul pacTeHUN OJM3KUX BHUIOB, OOpa30BABIIUXCSA
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpisBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucmocoOneHuss  OopraHM3sMoB M HUX
OTHOCHUTENbHAS L[EIECO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus M eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoJouuu. [laneoHTonornueckue  MeETOIBI
uzyueHus: HdBoionuu. llepexonHble ¢GopMbl U (PUIOTEHETUYECKUE  PSIAbI
OpraHU3MOB.

buoreorpadguyeckue metonbl u3ydeHus spostonuu. CpaBHeHue ¢GIopsl U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpaduyeckue obnactu 3emin. Bupabi-
SHJIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUECHUS
ABONMIONMM. ['eHeTHyeckrue MEXaHU3Mbl JBOJIOLMM OHTOT€HE3a U IOSABJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPraHbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE M  MaTEeMaTUYeCKUe  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOSHUS (UIOTCHETHYECKHIX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOUUH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomtonnu. AjgantuBHas paauanus. HepaBHOMepHOCTh TEMIIOB
HBOJIIOLU Y.

JdeMoHCTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Pununodute»y,  «CemeHHbIE
nanopoTHUKW», «buoreorpadguueckue 30HBI 3eMin», «Jlpeiid KOHTHHEHTOBY,
«PenukThl»y, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJOTMYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue u pasBuTHE sKU3HHU HA 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancnepmusi. JJoHay4yHbie TpeACTaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ OIpOoBEpkeHUE onbiTamu .
Penu, JI. Cmannanuanw, JI. [Tactepa. [Ipoucxosxienne sKuU3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reosmoruyeckas) OJBOJIOIHUSA. XHMHYECKas dBOIIONUSA. AOHOICHHBIM CHHTE3
opraHnyeckux Beniects nu3 Heoprannueckux. Ombir C. Mumnepa u I'. HOpm.
OOpazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. U.
Omnapwuna, runoTe3a nepBuaHoro oynaroHa JIx. XomnaeitHa, TeHeTHUECKas TUIOTE3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» V. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKH.

Uctopuss 3emu U MetoAsl €€ wu3ydyeHusa. lckomaemble OpraHUYecKHe
octatku. ['eoxpoHonoruss u e€ wmeroapl. OTHOcUTENbHAsT U  aOCOJIOTHAs
reoXpOHOJIOTHs. [ €0OXpOHOIOrnYecKast Kaja: S0HbI, 3Pbl, IEPUOJIbI, STOXU.



Hauanbubie s3Tanbel opraHndeckod HBojonuU. [losBieHue u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKH KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacreHui. Bpixox pacrenunn Ha cymy. llosBiieHue CHOpPOBBIX pAaCTEHUN W
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KemOpuiickuii B3pbIB — TOSIBIICGHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MICKOMUTAOMINX U
ntutl. [lpuanun xmoueBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
najgeo3oi, Me3030M, KaiHOo30i. OOm@as XapakTepUCTHKa KIWMara U
reoJIOTMYECKUX TporeccoB. llosiBIeHne M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro yCJIOBHs U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. [Ipuyuuel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHil. COBPEMEHHBIN SKOJOTHMUECKUU KPHU3HC, €T0
ocobdenHoctu. [IpoGiema coxpaneHus 6uopazHoodpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHudeckoro mupa. [lpuHuunel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE IPYIINbI OPraHU3MOB.

JleMoHCTpan U

[Toptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnune! u cxembl: «Cxema onbita @. Penuy», «Cxema onsita JI. [1actepa no
M3YUYCHUIO CaMO3apOoXKIeHUs ku3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BoNIOUUN», «['€oXpoHOJIOrMYecKass  IIKaiay,
«HauanpHble dTanbl OPraHUYecKoi IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrema XuUBOU Npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacteHui», «PunHmobuUTH», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHorokierounbsle  Bogopocnn», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pacteHus’», «Opranbl ILBETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuieuHononiocTHwIeY,
«Ilnockue YEpBUY, «YneHucroHoruey, «PEIOEDY, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pey, «Pa3Butue XKu3HU B
MaJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KailHO30M KoM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuyd pPacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HACEKOMBIX, BIIAXKHBIE MIPEINAPAThI )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU
WUIJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YyueJla MTHI[ WU 3BEpeEl,
KOJUICKIIUM OKAMEHEJIOCTEN, TMOJIE3HBIX WCKOMAEMBIX, MYJISIKM OPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sna0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuro aOMOreHHOr0 CHHTE3a OPTaHUYECKUX COSTMHEHU B
NIEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCaHUWE MCKOMAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IlpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «l3yueHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurunosnbie
BO33peHus. COBpEMEHHbBIE HAYUHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA € JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOITOTUYECKHE, AMOPHUOJIOTUYECKHUE, bU3M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHolieHue OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHuEe uenoBeKoOOpa3HbIe O00E3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
mo/iei. ABCTpaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYIUM Tpyla. YenoBeK MpAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuil — oOmMMA  MpemoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
Kak BHJI JIIOJIEM XOJOJHOTO KinMmara. YeroBeK pa3yMHBbIM COBPEMEHHOTO THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a TmpeaenaMu AQpUKU.
[TasnieoreneTrka v najeoreHOMHUKa.



DBOJIOLKS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOIMYJISIIUSAX
yeroBeka. MyTanuoHHBIN Tiporiecc u moiaumopdusm. [lomynsmuoHHBIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPexkT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. bomablume pachl: €BpONECOUIHAS
(eBpaswmiickasi),  aBCTpajO-HETpouJHAs  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(azmaTcko-amepukaHckas). Bpemss v myTu paccejieHHs 4YelOoBEeKa IO IJIaHEeTe.
EnuncTBO  yenoBeueckux — pac.  HaydHasd  HECOCTOATENBHOCTH  pacHU3Ma.
[Tpucnoco0neHHOCTh 4YeNOoBeKa K pa3HbIM YCIOBUSM OKPY’KAIOLIEH Cpe.bl.
Bnusnue reorpadguueckoil cpeapl W apeiidpa reHoB Ha MOp(OJIOTHIO U
(U3HOJIOTHIO YETOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ @HTPOINOJOTHS W MaJICOAHTPONOJIOTHUS
YEJIOBEUYECKUX NOMYJISIUN. broconuanbHble UCCIEAOBAaHUSA IMPUPOJABI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, . 5. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTo/ibl aHTPONIONIOTUNY, «[ 0JTOBHOM MO3T YeloBeKay,
«YenoBexooOpa3Hble 00€3bsiHb», «CKeleT YeIoBeKa W CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYILIHE CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLMOHHOE
JIpEeBO  4YEJOBEKa», «ABcTpaionurTek», «YenoBek  yMmenslit», «Yenosek
MPSIMOXOIAIIMIY, «JleHnCcoBCKHM uenoBek» «Heanaepranbubny, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl 3BOJTIOIUU YEIOBEKA», «Packl UeoBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YeJlOBeKa, penpoaykuuu (dororpadum) KapTUH C
MU(DOTOTHIECKUMH W OHONEHCKHMH CIOKETaMH TPOWCXOXKICHHSI UEIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOIEIh
yeperna 4YeJOoBE€Ka W 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKA U KHUCTH
HIMMIIaH3€, MOJEINIA TOpCa MPEAKOB YeJIOBEKa.

Jlabopatopnass pabGora «/3yueHne OCOOECHHOCTEH CTpOEHUs CKeJeTa
YeJI0BEKa, CBA3aHHbBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «l3ydeHue 3KOJIOrMYECKUX aJlanTallli YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalllei cpenoii

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
5K0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.



Metonbr skonoruu. IlosieBble HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUPOAHBIE W JIabopaTopHble. MoOJenupoBaHUe B JKOJIOTHU. MOHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIbHBIN, perHOHAIBHBIN 1 TJI00aTbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YeNOBE4YeCTBAa ¢ Npupoaod. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U KOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuubl u cxembl: «Paznensl skonorum», «Meroabl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYXKAIOUIEN CPEIIbD».

JlaGopaTopHas pabora «3yuenue METOJIOB AKOJIOTUYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranusmsl M cpea 00MTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
AKOJIOTHYECKUX (HDAaKTOPOB: abMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. O0mue
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TomepaHTHOCTb. DBPHUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTHUYECKHUE T'PYMIIBI
pacTeHUl M JKUBOTHBIX II0 OTHOIIECHHIO K cBeTy. CUrHajabHasi pojib CBETA.
doTonepruoausM.

Temneparypa kak dkonoruueckuit Qakrop. JleiicTBue TeMmieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocth kak skonorumdeckuil ¢aktop. I[lpucmocobnenus pacTeHHil K
nojJiep>kKaHuio BojgHOro Oananca. Knaccudukamus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K N3MEHEHUIO BOJJHOTO PEKUMA.

Cpeabl oOuTaHUST OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3yIIHAs, MOYBEHHAs,
ryOMHHAsT ~ TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOCHHOCTH cpen oOuTaHuss opranu3MoB. [IpucrmocoOneHus OpraHu3MOB K
JKU3HU B Pa3HBIX Cpeaax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roguyHbie puUTMBI. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUM KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
KuzHeHHble POpPMBI pacTeHUM: TE€PEeBbs, KYCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
reo0nOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHI:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, xoornepamus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpodpuueckue
B3aMMOJICUCTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICUCTBUNM JJisl CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. [IpuHIUN KOHKYPEHTHOTO UCKITIOUEHHS.

JlemoHcTpanuu

Tabmuupl U cxembl: «Jkonorudyeckue @axropb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIC >KHBOTHBIC», «DHU3NOIOTHYECKUE aIanTaiyu
KUBOTHBIX», «Cpenpl O0OWTaHHMS OpraHu3MOB», «bHONOTHYECKHE PUTMBD,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«2JKocucTeMa MUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOrO jecay, «llenu
nutanusy, «XumHudectBoy, «llapasutuzm», «Koukypenius», «CuMOu03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW M >KUBOTHBIX, MPHUCIIOCOOJEHHBIX K
BIUSHUIO PAa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTECHMSI, TepOapuu U KOJUIEKIIUHU TEIIOJI0O0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraMm, Kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJIEKIIMHU >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repOapud W KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIaalOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM >KM3HM, repdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
’KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHasi paGora «BpIsBI€eHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BbIsBIeHUE TNPUCTOCOOTIECHUNA OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTtopHasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApAKTEPUCTUKU  TOIMYJISLHH. [Monynsauus ~ Kak
Oounonoruyeckas cucreMma. Posb HEOTHOPOAHOCTH Cpelibl, PU3nUecKux 6apbepoB U
0COOEHHOCTEM OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIWUA: YHUCICHHOCTh, IUIOTHOCT,



BO3pacTHAasi H TOJOBas CTPYKTYpa, POXKIAAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALTHSI.

DKonorudeckas CTpykrypa nomyJisinuud. OleHKa YUCIACHHOCTH TOMYJISIUH.
JlvHamMuka MomyJdaiuu U €€ peryJisiiua. bUuoThudeckuil mOoTEHIMal MOMYJISLHH.
MoaenvpoBanue TMHAMHUKHA TOMyIsUuU. KprBbIe pOCTa YUCIEHHOCTH TOMYJISLINH.
KpuBble BbDKMBaHUSA. Perynsmnus YWUCICHHOCTH TOMYJISIHA: poJib (PaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTMYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Hui. [loTeHManbHas U peanu3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS M MUrpalMil >KUBOTHBIX. buosoruueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

IToprper: k. Y. XaTunHCOH.

Tabmuiel U cxeMbl: «ODKOJOTUUECKHUE XapPaKTCPUCTUKH  TOMYJISITUNY,
«ITpocTpaHcTBEHHasi  CTpyKTypa  IoOnyJsanuu», «Bo3pacTHble  OUpaMUIbI
nonyaanun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranuzmammn», «Mojeinb s3xonorudyeckort Humu [Jx. Y. XaTunnconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHUH K
pacCeeHUuIO».

Tema 9. Ikos10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MeEXIy
OpraHu3Mamu B OHOIIEHO3E.

DkocucteMa Kak OTKpbITas cuctema (A. JIx. TeHncnu). DyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOUOTHUECKHE OJOKHU
skocucteM. [1ouBbl U Wbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B 9KOCHCTEME.

OcCHOBHBIE  TIOKa3aTeIM  DJKOCUCTEMBbl. buomacca M NPOIYKIHUA.
DKOJIOTHYECKHE MTUPAMUIbI YUCeIl, 0MOMAacChl U YHEPTHH.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykiieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HUX TMPUYMHBL. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. IKocucmembl MOpel U
oxeanog. Ixocucmemvl MYHOP, 1€CO8, CMeneu, nyCmbitb.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznuuns
MEXy aHTPOIIOT€HHBIMH U MPUPOHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u (¢ayna. CuHaHTpomnuzanus ropojickoil ¢ayHbel. buosorudeckoe u
XO35IIICTBEHHOE 3HAYEHHNE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6ud08-30upuxamopos (Kiouegvlx
61008) 6 (QyHKYUOHUposanuu skocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTDh OPTaHU3MOB, TTOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cybOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMIOTEHHBIX YKOCHCTEM.

JleMoHCcCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIHOHAIbHbBIC
IpynIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«Ilenu nutanus (mactOUILIHAS, TETPUTHAS)», « IKOJOTMUECKas MUpaMHUAa YUCEID»,
«DJKoyoruyeckas nupamuaa Ouomaccb», «IKOJOrHUEcKas MUpaMuja SHEPrUM»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHHE Jeca Mmocie
noxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IOTOK
HHEPruu B arpoueHoser, «[Ipumepsl ypOoskocuctemy.

O6opynoBanue: repbapruu pacTeHUH, KOJUICKIIMN HACEKOMBIX, dydea IMTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TMKOPACTYIIUX PACTEHHM, aKBaApUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHre u onucanue ypo03KOCUCTEMBD».

JlabopaTopHasi paGora «l3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsiK,
CJIbHUK, HA CYXOJI0JIbHBIA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMy (Ha MOJje WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CylllecTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuajackoro o 6uocdepe. Obnactu 6uocdepst u e€ cocras. XKupoe
BEIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cylecTBoBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ri00abHOM 3K0cUCTeMbI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIIbI (YIiiepoaa, a30Ta). PUTMUYHOCTD SIBICHUMN
B Ouocdepe.

3oHasnbHOCTH Ouochepnl. [lonstue o Ouome. OCHOBHBIE OWOMBI CYIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTeNH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX PyHKITUH.

JemoHcTpanuu

IToptpetsl: B. . Bepuaackuid, 3. 3tocc.

Tabmuiel u cxembl: «['eocdheprsl 3emin», «KpyroBopoT azora B NpUPOIE,
«Kpyrosopot yriepona B mpupone», «KpyroBopor kuciopojga B TpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnn», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUU )KUBOTHbIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI M WX MNpuuuHbL. Bo3nelicTBue denoBeka Ha
ouocdepy. 3arpssHeHne BoO3AyIMIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOr€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPHUPOIBI.
Kpacubie kuuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
boranndeckue caipl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UYEIOBEUECTBA U TMPUPOJIBI.
PanimonanibHOE  TPUPOJIONONIB30BAHUE U COXpPaHEHHE  OMOJIOTMYECKOIo
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccredo8anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl danepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvlie cucmemsl, obecneyugaroujue 00cmyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbL



9Kopeadbunumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyrkyus mopckux u Hazemuvix 5KOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arps3HeHue NouBb», «llapHukoBbld  3dekT», «Ocobo
OXpaHsieMbIe MPUPOJTHBIE TEPPUTOPUNY», «KMOJCIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCS TPOrpaMM CpeIHero o0Imero o0pa3oBaHUs: JUYHOCTHEHIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHHME O0YyYaroNUMUC POCCUHUCKON
IPAKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXIEHUNU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPATUIUN DPa3BUTHUS OUOJIOTHIECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Ouosornyeckoro  oOpa3oOBaHUs, Haluyue  NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYPBI, CHOCOOHOCMU CMABUMb 1IETTN U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHHM C
TPAOULUOHHBIMUA POCCUICKHUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEIOBEKY TpyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OCEPEKHOr0 OTHOIIECHUS K KYJIbTYpPHOMY HacCJEAUI0 U
TpaaulMsIM MHOTOHAIMOHalIbHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKPYIKaroIIEH CpeLE.

JlnyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITOCOOHOCTH O0YYArOIINXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTUA B MPOILIECCE pEeAU3allMd OCHOBHBIX HAMpPABICHUMN
BOCIIUTATEJIbHOW JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B IPOLECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HUCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB TMPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a cBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HaMITHUKAM IIPUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOT'0 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUN;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢u3nyeckoro BocnutaHusi, GOPpMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOIO 0JIaronoyums:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MacHoro ooOpaza >KU3HU
(310poBOE€  TUTaHUE, COOJIOJIEHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHMUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/ly, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JCSITEIIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANbHONU JEATEIHbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHBI;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: NPUOOpPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OILIGHKM UX BO3MOXHBIX TOCIEACTBUN s
OKPY’KarOIIEN CPEBI;

OCO3HAHUE TJI00ALHOrO0 XapaKTepa 3KOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMST W YyMEHUS TPU PEIICHHH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIIOZCHHE  TPaBWJI  TOBEACHHUS B TMPHUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHUE paBHOBECHUS B HKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOochephI);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYKaroLIEH
NPUPOIHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONMPUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN IESATENBHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBleHusT 00 OKpYXalollleM MHUpPE KaKk O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHUU MpolsieM
COXPAHEHHUS TPUPOJHOTO PABHOBECHS,

yOXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJISI COBPEMEHHOW IHMBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PEeCypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTel BhIXO/a U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHusT  Mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallUOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUs OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
IpY U3y4YEeHUH OMOJIOTHH;

MMOHUMAHHUE CYLIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh IOJIydaeMble 3HaHUS JJisd aHajiu3a u
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (PAKTOB H
VMMEIOIIMNXCS JaHHBIX C LIEJIbIO MOJYYECHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA 1O OHOJOTUU B
COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS 00YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPaXKaroIIne
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHEUU(PUKY METOJIOB MO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCleIoBaHMe,  HaONIOJeHHE, M3MEpPEHUe, OSKCHEPUMEHT U  JIpyrue);
yYHUBEpCaJIbHbIE y4eOHbIe JAeHCTBUS (ITO3HABaTENIbHbIC, KOMMYHUKATHBHBIE,

pEryJIATUBHEIE), o0ecIeunBaroIIre dbopmupoBaHue (GyHKIIMOHATBEHOM
IPaMOTHOCTH ¥  COIIMAJIBHOW KOMIIETEHIIMU OOyYarolmuxcsi; CIOCOOHOCTh
o0yJaronuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKHUE 3HAHWS W  YHHUBEpPCAIbHbIE y4eOHbIE JCHCTBHS B
MO3HABATENLHON U COLUATBLHOMN MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOpPMHUPOBAaHBI IMO3HABATEIHHBIE
yHUBEpCaIbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCAJIbHBIE YUCOHbBIC
JEUCTBUSA, PETYJSTUBHbIE YyHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NeSITeIbHOCTbD.

MetanpeaMeTHble pe3yibTaThl OCBOCHHS TMPOTPAMMBbl CPETHETO OOIIEro
o0pa30oBaHus JOJKHBI OTPaXKaTh:

OsgiaieHue YHHUBeEPCAJbHBIMU Y4eOHbIMHU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOrnYecKHe AeiiCTBHSI:

CaMOCTOSITENFHO  (OPMYNIHpPOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, O00OIICHUS ), PACKPBIBATH CMBICT
OMONOTMYECKUX TOHATHH (BBIICIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3M C JIPYTUMHU TTOHSATHUSIMH);

OTIpENeNISITh 1EIU JEeATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBIECHUMN
KUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTHBHbIE, JAEIyKTUBHBIE, 10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

IPUMEHSITh CXEeMHO-MOJICJIbHbIE ~ CpEACTBAa IS TPEJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepUaIbHBIX K HEMATEPUATbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIILICHUE TIPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PELICHUs TPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlNH, MPeoOpa3oBaHUI0 W TPUMECHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMUPOBaTh HAYYHBIA THUI MBIIUICHHUS, BIaJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOIAUTh apryMEHTHl Jis JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3ZHEICATCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX UCTOUHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSTH PA3NTHYHBIE METOJIbI MPU TIOUCKE U
orbope Ounosorndeckor MHMOpPMAIIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3ajadq;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckor HHPOpPMALMEH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OpPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ MWW IUCKYCCHH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHHO BBITIOJIHEHUS TpejiaraeMoun
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMATYATh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICeHUN YIeOHOH 3a1auu;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/JI0T0 WieHa KOJIICKTHBA;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICMCTBUS 110 €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JCWCTBUU,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HJEU C TMO3ULHUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TPOOIEM W HX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHSIX W MOCTYMKAax MO OTHOILICHHUIO K >KHUBOHU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIIOYTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTElIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMI, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIICHMBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELICHUS IO HUX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMmera
«buonorus» Ha yrayOn€éHHOM ypOBHE OpPUEHTHPOBAaHbI Ha oOecreyeHHue
npopuapHOro  oOyueHus  oOydaromuxcss — Ouwosormd. OHM  BKIIIOYAOT:
cnenuuyeckue s OMOJOTUH HAYyYHbIE 3HAHUSA, YMEHUS U CIIOCOObI JEHCTBUH 1O
OCBOEHMIO, UHTEPIPETALMHU U MPEeoOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, a TAKKE B
peaNbHBIX XU3HEHHBIX cUTyalusx. IIpenMerHble pe3yiabTaThl NPEICTABIEHBI IO
roJiaM U3y4eHHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpA, B
MO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUU MpoOJeM  PalOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoJIoTHy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJAraronue OHWOJIOTMYECKHe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKA,
OpraHu3M, MeTalo0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT U PA3BUTHE), OHOJOTUYECKUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocOMHas TEOpHs
HacienctBeHHocth T. Moprana), yuenus (H. M. BaBwioBa — o0 neHrtpax
MHOrooOpa3ust ¥  TIPOUCXOXKJIEHUS  KYJIbTYPHBIX  PAacT€HUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB IMEPBOTO TOKOJICHUS, PACIIEIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Bagunoga), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOIO IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT H
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHHUSI OPraHOB U CUCTEM
OpraHOB pAacCTEHUMH, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB IKUZHENEATEIbHOCTH,
MPOTEKAIOIIUX B OpPraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHIECKIX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0IM3M), MPEBPAIICHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(HOIO U reTepoTPOPHOro TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, TaMeTOoreHe3a, AMOpHOreHe3a, NoCTAIMOPHOHAIBHOTO Pa3BUTHUS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOIO  pPa3BUTHS ~ opraHu3Ma  (OHTOIE€HE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GyHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIUSAMHU, MEXKIY
opraHamMud M CHCTEMaMH OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U UX
GyHKIMSIMHE, MEXIY CHUCTEMaMHM OpPraHOB M WX (PYHKIUSMHU, MEXKAY STarlamu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBFHOTO PAa3BUTHA, TEHOTHIIOM M (PEHOTHUNOM, (PEHOTUIIOM HU
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJIsl TOKA3aTENbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]y UCCIIeIyEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSAMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTATOB;

yMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMYyIUpYs Ieldb HUCCICIOBAHMS, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yNbTaThl U AENaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEJACTaBISATh  MOJY4YEHHBbIE  pe3yslbTaThl Ha  yYEHHYECKHX

KOH(EPEHITUAX;
YMEHUE OLICHHBAaTh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnactu  OWoONOrMM M MEIMUMHBI  (KJIOHMPOBAaHUWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T€HOMa M CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayuied mnpodeccuoHanbHOM
NEATENHPHOCTH B 00JacCTH OMOJIOTHHU, MEIUITUHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3MMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsiTh MO3HABATEIbHBIHI
WHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOJDKEHHE OMOJIOTMYECKOro o0pa3oBaHMs B  OpraHu3alUsiX CpeaHero
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B ITO3HAHWHM 3aKOHOB TPUPOILI W PEIICHUU SKOJOTHYECKHUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICICHUs] W TIOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMUX OHOJOTHYECKUX
TEPMHUHOB M TOHATUH (BHJ, JKocHcTeMa, Ouocdepa), OHMOJIOTHYECKHE TECOPUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPHS IBOJIIOINH), YICHUS
(A. H. CeBeprioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoapimeBoro cxoxacrBa K. M. boapa), mpaBuna (mmammyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMHIbl HEPruu), rumote3bl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HAONIOJCHHE, YKCIEPUMEHT), CIOoCcO0aMU BBISBICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHU B PUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOWUIU3UPYIOUIErO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOro u CUMIIaTPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JIBIDKYIUX CHJI SBOJIONMN HA TEHO(OH T TOMYJISIINH,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie 0OWTaHMs, YepeOBaHUs HaIllpaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKJIY TMPOIECCAMU SBOJIOINH,
JIBIDKYIIAMH CHJIAMUA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BHJIOB K cpelie OOuTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€H OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOIEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUJIs JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYECCKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHMSI, SAMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXPAaHCHHS MHOTO0Opa3usi BHUAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE pemiaTh OMOJOTUYECKUE 33791, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]y UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBIICHUSIMH, J1€TIaTh
BBIBO/Ibl M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOI0aTh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAILHBIMU
cpenctsamu, GOpMyIUpys 1elib KCCIENOBaHUs, aHATU3UPOBATH MOJYyUYEHHbIE
pe3yNbTaThl U ACNIaTh BHIBOIBL;

yMEHHE Y4JacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH pabOTe MO OHMOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATH  MOJYYEHHBIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(DepeHInsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKIECHUU JKU3HU, YEIOBEKa
U YEJIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MpeAoTBpaIICHUS
riIo0aabHBIX H3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NEeATENBHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO3SAHCTBa, IHIIECBON
MIPOMBITIUICHHOCTH, YTIIyOJISTh TIO3HABATENbHBI WHTEPEC, HAINpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  MpodeccCuu U MIPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OPTaHMU3AIUSAX CPEAHET0 MPOPECCHOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabusie Ilpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypes:
1 buonorusa kak Hayka
2 JKuBble cUCTEMBI U UX U3YUYCHHE
3 buonorus kieTku 0.5
4 XuMHUYECKasi OpraHU3aIHsI KICTKH 10
5 Ctpoenue u GyHKIIUU KICTKH 8
6 OOMeH BeIIEeCTB U NMPEBPAICHUE SHEPTUH B 9 1
KIIETKE
; Hacnencreennast nuadopmanus u 9 05
peanuzanus e€ B KJIETKE
JKU3HEHHBIN UK KIIETKH 6 1
Crpoenue 1 pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3mHoxeHMe 1 pa3BUTHE OPTraHU3MOB 8 1.5
1 I'eHeTnka — Hayka 0 HACJICICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorHs ¥ CUHTETUYECKAsE OHMOTOTHUS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KITACC

KoanvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabubie IIpakTudeckue
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoxIeHUE U Pa3BUTHE IBOTIOIIMOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTUH
2 Muxkpo3Boitonus 1 €€ pe3yabTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[IpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 p A p 15 1.5
3emiie
5 [IpoucxoxaeHne yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHHSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenoi
OpranusMmsl U cpeia 0OUTaHUs 1.5
DKOJIOTHSI BUIOB M TTOIYJISIITAI 0.5
DKoorust COO0MIEeCTB. DKOIOTHIECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHas skocucTemMa
11 UYenoBek 1 OKpyXkaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTn4yeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

Buonorus kak KOMIIJIEKCHAs HAyKa U KakK
4acTb COBPEMEHHOTO 00I1eCcTBa

2 JKuBbIe cuCcTEMEBI M UX CBOMCTBA

3 ypOBHeBaH opraHu3anus )XUBbIX CUCTCM

HcTopust OTKPBITHS U N3YUYEHUS KIIETKH.
Kiterounas teopus

Metonasl MOJIEKYJIIPHON U KIETOYHOU
o6uonoruu. [Ipakruyeckas padora
«3yueHne MEeTo/I0B KIETOYHOW OMOJIOTHI
(xpomatorpadusi, anexTpodopes,
muddepeHnranbHoe HeHTPUPYTHPOBaHNE,
[T1IP)»

6 XUMUYECKUH COCTAB KIETKH 1

MI/IHepaJ'II)HI)Ie BCIICCTBA KIICTKH, UX
ouojoruyeckas POJIb

Opranuveckrie BEeIecTBa KJICTKH — OCJIKH.
JlaboparopHnas pabota «O0HapY)KeHHE
OEJIKOB C IIOMOIIBI0 KaUYeCTBEHHBIX
peaxkuuiny

CoiicTBa, knaccuduxanus 1 GyHKuuu
0enKkoB



OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOIBI

1 Opranuyeckrie BeIEeCTBa KIETKH —

JUIHBI
Hyxkneunossie kucnorsl. [JHK u PHK.

12 JlaGopatopnas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB»

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineosunrpupocdarsr (HTD)

14 CexsenupoBanue JTHK. MeTo bt
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTobl CTPYKTYpHOM OHOIOTHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTtpoeHue 3yKapruOTHUECKOH KIIETKH.

17 [IpakTnueckas padota «3ydyeHne cBONWCTB 0.5
KJIETOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.

19 [TpakTuyeckas padora «M3yueHue 05
JBUKEHMSI LIUTOIIA3MbI B pPACTUTENIbHBIX
KIIETKaX»

ITosryaBTOHOMHBIE OpPraHOU/IbI KJICTKH:

20 MUTOXOH/IPHUH, TUIacTH L. JlabopaTtopHas 05
pabota «HccnenoBanue miaazMonnsa u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)»

21 HememOpaHHbIE OpraHOHIBI KJIETKH

22 Crpoenue u pyHKIUHU Apa



23

24

25

26

CpaBHUTENbHAs XapaKTEPHCTHKA KJIETOK
sykapHot. JlabopaTopHas pabora
«M3ydenue cTpoeHHsI KIETOK PA3TUUYHBIX
OpPTaHU3MOB»

AccuMUISIIMS U JUCCUMWIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turnel oOMeHa
BeiecTB. JlabopaTopHas pabora
«M3ydeHne kaTaIuTU4ECKON aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WU
Kartaja3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOTO MeTabou3Mma. JlaboparopHas
pabota «M3yuenue GpepMeHTaTHBHOTO
pacIleIUIeHHs IEPOKCHUIa BOLOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOPH! U OEIKU-UHTUOUTOPHI

0.5

0.5

27
28

29

30

31

32

ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
DOTOCUHTE3

Xemocuntes. JJaboparopnas pabota
«CpaBHeHue nporieccoB (poTocUHTE3a U
XEMOCHHTE3a»

AHa’poOHBIe OpraHu3Mbl. Busl OposkeHusI.

JlabopaTtopHnast pabota «CpaBHEeHHE
MPOLIECCOB OPOXKEHHS U IBIXAHUS
AdpoOHBIE OpraHu3MBbl. JTarbl
SHEPreTUYecKoro oOMeHa

DOHeprus MeMOpPaHHOTO IPaJHeHTa
npoTtoHoB. CunTe3 AT®: pabora

0.5




npoToHHON AT®-cuHTa3bI

33 Peakiun MaTpu9IHOTO CHHTE3a
34 Tpanckpunius — MarpuuHbiidi cuaTe3 PHK
35 TpaHcasus u e€ dTanbl
36 Konnposanue amunokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius TeHOMa Y IPOKapHoT U
yKapuoT
38 MosnekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB Y YKapHOT
Bupycbl — BHeKkJIeTOUHBIE ()OPMBI KU3HU U
39 oOnuratHsle napa3uTsl. [IpakTuueckas 0.5
pabota «CoznaHne MOJeNu BUPYCay
40 BupycHrble 3a001eBaHus YeI0BeKa,
KUBOTHBIX, PACTCHUI
41 HanorexHomornu B OMOIOrHH Y MEIUIINHE
42 Ku3HeHHBIN IIUKI KIETKU
43 Martpuunsiii cuates JJHK
Xpomocomsl. JlabopaTopHas padora
44 «HM3ydyeHre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHue KICTKH — MHTO3
Tunsl kneTok. KapruokuHes U MUTOKUHES.
46 JlabopaTtopnas padota «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
47 Perynsanus »kM3HEHHOTO IUKJIA KIIETOK



48

OpraHI/ISM KaK €IMHOC 1ICJI0C

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3ydenne TkaHEN paCTEHUID
TkaHU KMBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas padota «3y4ueHue Tkanen 0.5
’KHBOTHBIX)»
Opransl. Cuctemsl opranos. JlaboparopHast

51 pabota «3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBI>KEHHE OPTaHU3MOB

54 IIutanue opraHu3MoB

55 [TuTaHre TO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cCHCTEMA YeJIOBEKa

56 JIpIXaHue OpraHu3MoB

57 JIpIXaHHe MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpancropT BemecTB y opraHu3MoB

59 KpoBeHnocHas cucteMa mo3BOHOYHBIX
’KMBOTHBIX U YEJIOBEKA

60 Brienenne y opraHuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHast cucteMa 4yenoBeka

63 PazapakumocTs 1 perymsnus y
OpPTraHU3MOB

64 ['ymopanbHast perynsmus 1 SHA0OKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA



65
66

CDOpMLI Pa3MHOKCHUA OPIraHU3MOB

[TonoBoe pa3MHOXEHUE

67

68

69

70

71

Meiios

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHast paboTa
«V3yueHne cTpoeHus MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpETapaTax»

WNHnnBunyansHOE pa3BUTUE OPraHU3MOB —
OHTOI'CHE3

32[1(.118.)11(2[ OpTraHOB U TKaHEH u3
3apOAbIIICBLIX JIUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
Jlaboparopnas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apOAbIIIECH
MMO3BOHOYHBIX JKUBOTHBIX)

0.5

0.5

72

73

74

75

Pa3zmHOXeHME U pa3BUTHE PACTCHHIA.
Jlaboparopnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUs BBICIIUX PACTCHUID)

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHA
ICHCTUKH KaK HAYKH

OCHOBHBIE MTOHITHSI U CUMBOJILI T€HETHUKH.
JlaboparopHnas padota «JIpo3oduia kak
00BEKT Fr€HETUYECKUX MCCIICTOBAHMIN)

3aKOHOMEPHOCTH HACIEAOBaHUS
npu3HaKoB. MoHOruOpuHOE
ckpeumBanue. [IpakTuueckas pabora
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpenIMBaHus y Apo30huisr"

0.5

0.5

0.5



I_II/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFHGpI/I,I[HOFO

76 1
CKpEIIMBaHUS
77 Ananmsupyrorniee ckpenBanue. Hermomaoe 1
JTIOMUHUPOBAHHE
JlurnOpuHOe CKpEIIMBaHUE.
78 [TpakTuaeckas paborta «3ydeHue 1 05
PE3YJIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y Ap030(UITBI)
79 [{utonoruvyeckrue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS
80 CuermnieHHOE HaclIeI0BaHKE MPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1
82 I'eneTuka moia 1
83 I'eHOTHIT KaK 1I€JIOCTHAS CUCTEMA 1
84 I'eHeTMYECKUI KOHTPOIIb Pa3BUTHSL 1
pacTeHHiA, )KUBOTHBIX U YeJIOBEKa
85 M3MeHUYnBOCTh MTPU3HAKOB. BHibl 1
W3MEHYHUBOCTH
86 MoaundukanoHHas H3MEHYUBOCTb 1
BapuannoHHBIH psii 1 BapUallMOHHAS
KkpuBasi. JlaboparopHas paboTa
87 «MccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PHUKAITMOHHOW U3MEHUYUBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BapHaIllMOHHON KPUBON»
88 I'enoTunuueckass K3AMEHYHBOCTD. 1
KomOunaTtuBHass H3MEHYMBOCTD
89 MyTanmonHasi ”3MEHYUBOCTb. 1 0.5



90

91

[TpakTrueckas pabota «MyTanuu y
Ipo30¢ Tkl (Ha TOTOBBIX
MHUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO MPOLECCa.
DNUreHeTruKa v SIUreHOMUKA

I'eneTtuka yenoseka. [Ipaktuueckas padbora
«CocTtaBieHe U aHAJINU3 POJIOCIIOBHOM»

0.5

92

93

94

95

96

97

MeTtoapl METUIIMHCKON T'€HETUKHA

3HaucHHNE MCHHHHHCKOﬁ T'CHCTHUKH B
npeaoTBpaAllCHUU U JICUHCHUN I'CHCTUYCCKUX
3a00JIEBaHUH YeJIOBEKa

OCHOBHBIC TIOHSITHS CEJICKIINH.
JlabopaTtopnast pabota «3yuenue copToB
KYJIbTYPHBIX PACTEHHUI U TIOPOJI JOMAITHUX
KUBOTHBIX)»

MeTobl celneKIIMOHHOM paboThI.
JlabopaTtopnast pabota «/3yuenne MeTo10B
CEJIEKIIMU PACTECHUI»

JIOCTHXKEHMS CeJIEKIIUU PACTEHUH U
KUBOTHBIX. [IpakTHueckas padbota
«IIpuBuBKa pacTeHHID»

CoxpaHeHue, U3y4eHHe U UCIO0Ib30BaHUE
TEHETUYECKUX PECYPCOB

0.5

0.5

98

99

buorexHosorus kak HayKa U OTpacCiib
IMPONU3BOACTBA. HpaKTI/I‘-IeCKa}I pa60Ta
«HSy‘lGHI/Ie 00BEKTOB OMOTEXHOIOT I

OCHOBHI)IG HaHpaBJ’ICHI/IH CHHTCTH‘ICCKOﬁ
ononoruu

0.5



100 XPpOMOCOMHAsI U TeHHAsI HHKEHEPHS

101 Menummackre OMOTEXHOJIOT NI

102 PesepsHnbiit ypok. [loBTOpenue,
000011IeHNE, CUCTEMATH3AIMA SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

102

135




11 KITACC

KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fllsyqennﬂ gﬁlc)l;l;onaTenbﬂme
padoThl padoThbI pecypes:
1 OomonmonHas teopus Y. [lapsuna 1
5 JIBrKyI1IME CUITBI 3BOJIIOLIMM BUAOB 1O Y. 1
HapBuny
3 Bbopn0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMH
5 DTaribl 3BOJIFOIMOHHOTO MPOLECcca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — aneMeHTapHas €IMHUIA 1
3BOJIIOLHAN
3aKOH reHeTHYECKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopnas 1 05
pabota «BblsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell 0THOTr'0 BHIA)
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1
9 Dddekt ocHoBarens. Ipdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanyu. M3050um nomy isiui: 1
reorpaduueckas, OMOJOrHIeCcKast
11 EcrecTBeHHbII 0TOOp — HaNpaBISIOMINN 1

(hakTop IBOTIOIIHH




12

13

14

[TonoBoii oT6Op

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIFOIIHH.
JlabopaTtopHas paborta «3yuenue
apoMop(}o30B 1 HAMOAANTALNHN Y
pacTeHUI U )KUBOTHBIX)

[Ipumeps! npucnocodaeHN y OpraHu3MOB:

Mopdosioruaeckue, GU3HOIOTHIECKUE,
OHMOXMMHUYECKHE, ITOBEICHUYCCKHUE.
JlabopaTopHas pabora «IIpucnocobenns
OpPraHU3MOB U UX OTHOCUTENIbHAS
11eecoo0pa3HOCTh)

0.5

0.5

15

16

17

18

19

20

Bupn, ero kpurepuu u CTpykTypa.
JlaGopartopHas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»
Crpykrypa Buza

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

CBs13b MUKPOIBOJIIOIMH U STTUIEMUOJIOT U
Makpossontouus. [laneonronornyeckue
METO/Ibl U3yUYEHHS IBOJTIOLUU

buoreorpaduyeckue MeToabl U3ydeHUs
3BOJIIOLUU

0.5

21

22

DOMOPHOIOrHYECKHUEe U CPAaBHUTEIBHO-
Mopdonoruueckre MeTo 16l U3y4eHHs
ABOJTIOINH

MonekynsapHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MAaTEeMaTUYECKUE



MCTOJAbI U3YUCHHA 3BOJIIOIINN

23 OO01myre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTH
TEMIIOB BOJIOIIUU

o5 HayuHnble runotesbl NporCcX0KIeHUS
YKU3HM Ha 3emie

26 JloHay4dHBIE MIPEICTABICHUS O 3aPOKICHUH
KU3HU

97 OcCHOBHBIE ITaIbl HEOPTaHUIECKOU
ABOJTIOIHH

28 ['unoTessr 3apoXxKaCHUS KUZHA
HcTopust 3eMau 1 METOMIBI €€ N3YUCHHS.

29 JlaboparopHas padora «3ydenue u 05
OIMCaHNE UCKOTTIAEMBIX OCTATKOB JIPEBHHX '
OpPTraHU3MOB»

30 Hauanbnbie 3Tansl oprannyeckoin
IBOJTIOTIAH

31 OBOIIOLUS DYKapUOT
OCHOBHBIE 3TaITbI BOTIOIUN

39 pacturensHOro Mupa. [IpakTudeckas 05
pabora «3yuenne ocoOeHHOCTEH '
CTPOEHHMSI paCTEeHHI Pa3HBIX OTIEIIOB

33 OCHOBHBIE 3TaITbI BOTIOIUH KUBOTHOTO
MUpa
DBONIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «M3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMIe 110 3paM U



nepuoagam

MaccoBbie BBIMUpPAaHUA — 3KOJOTUYCCKUC

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €TI0
0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHu4eckoro
MIPOLILIOTO

39 OCHOBHBIE CHCTEMaTHICCKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHsI — HayKa O YeJIOBEKE

41 PazBuTue npeacrabieHuit o
MIPOUCXOXKICHUN YeTIOBEKa
MecTto yenoBeka B CHCTEME
opraHm4eckoro mupa. JlabopartopHas

42 pabora «M3yuenune ocoOeHHOCTEH 0.5
CTPOEHHSI CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

43 JIBMKyIIHe CUiIbl aHTPOIIOTeHe3a

44 CooTHomieHrne OMOTOTHYECKUX U
COLIMATBHBIX (PAKTOPOB B AaHTPOIIOTECHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [Taneoreneruka u najeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [Ipaktuueckas

48 pabota «3ydeHue 3KOJTOrHIeCKUX 0.5
aJanTalyi 4eJIoBeKa

49 MeXIUCIUTUTMHAPHBIC METOTBI

AHTPOMOJIOTUHU



50 3apokICHHE W PA3BUTHE DKOJIOTHHI 1
Mertoap! skosnoruu. JlaboparopHas padbota

51 «M3yueHne MeTo10B SKOJIOIMYECKUX 1 0.5
HUCCIIETOBAHUIN

59 3Ha4YeHNe KOJOTHUECKUX 3HAHUH 115 1
YeJI0BeKa

53 Dkonorudeckue HakTopsl 1
Abuornyeckue gaktopsl. CBET Kak

54 skosornueckuit akrop. JlabopaTtopHas 1 05
pabota «BplisiBIIeHHE TpUCTTOCOOIECHUI '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
AbuoTtnueckue paktopsl. Temneparypa
KaK KOJOTHYECKUM (pakTop.

55 JlabopaTtopHas paboTta «BrisBiieHne 1 0.5
MIPUCTIOCOOICHHI OPTaHNU3MOB K BIHSIHHIO
TEMIIEPATYPbI»
Abuotnyeckue gakropsl. BraxHocTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenpl oOuTaHMsI OpraHu3MOB 1

58 buonornueckue puTMbl 1

59 XKuznennsle popMbl OPraHU3MOB 1

60 buotnyeckue pakTops 1
3HaueHne OMOTUYECKNAX B3aNMOIEHCTBUI

61 JUTSI CYIIIECTBOBAHUS OPTAHU3MOB B CpEJIC 1
oOuTaHus

62 DKOJIOTUIECKHE XapaKTEPUCTUKU 1



MOITYJIAIH

OCHOBHBIE TTOKa3aTeIn MOMyJIAINN

63 YHUCIIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIJIN TOITYJISIIIHH:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN

65 DKoJ0ru4ecKasi CTpyKTypa MomyJssuuu

66 JluHaMmuKa MOMyJISAUUU U €€ PeTyIIsus

67 KpuBbie pocTa 4rCcIeHHOCTH MOMYJISAILINH.
Kpussie BIKUBaHMS
DKojorudeckasi HAIIa BU/A.

68 JlabopaTopHas padora «IIpucnocobenus 0.5
CEMSH PACTEHHI K pACCEIICHUIO»

69 Bun kak cucrema momysisiui

20 3aKOHOMEPHOCTH MMOBEJCHHS U MUTPALIUi
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CUCTEMA

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OcCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTUUECKUE MTUPAMUIbI

76 N3menenuns cooOIIecTB — CYKIIECCHH

77 [TpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI



TYHJIP, JIECOB, CTEMEH, MyCTHIHB

79 AHTpOIIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTiueckas pabota 05
«M3ydenue u onucanue ypooIKOCUCTEMBD '
3aKOHOMEpPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICCTBHI OPraHM3MOB B
IKOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HECHUN

82 Pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmerranerapras 060g09Ka
3emun

84 Yuenue B. W. Bepnanckoro o 6unochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnr

86 Kpyrosoports! BelecTs u
OMOTEOXUMHUYECKUE ITUKITBI

g7 3oHanbHOCTH OHochepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcroitunBocTh OMOCheps

89 DKOJOTHYECKHE KPU3HUCHI M UX MPUIHHBI

90 Bo3zaeiicTBue yenoseka Ha Ouochepy

01 AHTpONIOreHHOE BO3JEHCTBUE Ha
pPaCTUTENbHBIN U 5 KUBOTHBIA MU

92 Oxpana npupojibt

93 OCHOBHBIE TIPUHIIHITHI YCTOWYHUBOTO



Pa3BUTHA YCJIOBCUCCTBA U IIPUPOALI

PanmonansHOE MpUPOIOTIONH30BAHNE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pazHooOpa3us 3emin

95 0"606H1€HI/I€ 1o TeMe « MUKpO3BOJIOLUS U 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «MaKpoIBOIIIOLIUS U 1
e€ pe3yabTaThD»

97 Oo6o006menne o Teme «IIpoucxoxaeHue u 1
pa3BUTHE )KH3HH Ha 3eMIIe)

98 O6o06menue no Teme «IIpoucxoxaenne 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O06o0meHne 0 TeMe «DKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUAX OPTaHU3MOBY

100 Oo6o06menne o Teme «OpraHu3Msl U cpena 1
oOuTaHUs

101 0606meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIIIA I

102 O6006menue o reme «buocdepa — 1
rio0abHAs SKOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorusi. buomornueckre cuCTeMBI U TIPOIIECCHI; yTriyOneHHoe o0yuenue, 11
kiacc/ Tepemor A.B., [TerpocoBa P.A. O611ecTBO ¢ orpaHuYeHHON

oTBeTCcTBeHHOCTHIO0 « 1Ol MHEMO3IMHA»

METOINYECKUE MATEPHUAJIBI UIA YUUTEJIA

buonorus. ba3oBslit ypoBeHs : MeToandeckoe mocodbue st 10-11 kmaccos
VYuebHas nporpamma

Metoanyeckoe mocoOue JiIst yauTens

buonorus. ba3oBsiit ypoBeHs : 1abopatopHsiii xypHan ais 10—11 kinaccos

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1 . «<Egunas komrekmus [udposeix O0paszoBatenbubix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponnbIii yueOHUK «BHOTOTHSIY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenune kieTok



5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumust
6. http://evolution2.narod.ru/index.htm - sBomrorus

7. http://nrc.edu.ru/est/r4/ - Guosnornyeckas KapTHHA MUPa
8. http://planete-zemlya.ru/ - Tlnanera 3emus

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - ouonuka






