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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero oOiiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumny,
OI'OC COO, Konuemuuu mnpernogaBaHus ydeOHOTO mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHHH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
Hay4HbIe mpeaMeThl». CornacHo nojoxkeHusM GI'OC COO npodunbHbie yaeOHbBIC
OpeaIMEeThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennman  oOydeHUss Ha YpOBHE CpeAHero ooiiero oOpa3oBaHUA U
PU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CPEIHUM
o0IINM, CPEeTHUM MPOPEeCCHOHATBHBIM U BBICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJMKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBA3aHHBIX C MpodopueHTanred 00y4arouuxcsi U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM O00JacTH HAy4HOI'O 3HaHWs, CBA3AHHOIO ¢ OMOJIOTHEH,
MEIUIUHOM, SKOJIOTUEN, ICUXO0JIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebHomy npeamety "buosnorusa" naét npeacraBiieHue o 1elu
U 3aj7la4ax U3yudeHus ydeOHoro npeamera «buosorus» Ha yriayOnEHHOM YpOBHE,
ompenenser o0s3arelbHOE (MHBApHUAHTHOE) NPEAMETHOE COJIEpPKAHHUE, €ro
CTPYKTYpUPOBaHHE 1O pa3fenaM W TeMaM, paclpelesieHre Mo Kiaccam,
PEKOMEHIyeT TOCIEA0BATEIbHOCTh M3yUYEHUsS Y4YeOHOro marepuaina ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKM Y4eOHOTo Tpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydJaromuxcs. B mporpamMMe mo 6uoI0ruu peann3oBaH
IPUHIMI MPEEMCTBEHHOCTH € U3yYeHHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, Omnaromaps YeMy MPOCMATPUBAETCS  HANPABJICHHOCTh  Ha
NOCJIEAYIOUIEE pa3BUTHUE OWOJOIMYECKUMX 3HAHUM, OPUEHTUPOBAHHBIX Ha
(opMHUpOBaHHWE  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUA,  AKOJIOTHYECKOTO
MBIIIJIEHUS, IPEJCTABICHUHN O 3JI0pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKpY>Kalolllel MpupoIHOM cpesie. B mporpamme 1o 6MOJIOTUH TaKkKe
NOKa3aHbl BO3MOXHOCTH YydeOHoro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K mIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
IpEeIMETHBIM pe3yJIbTaTaM 00y4YeHusi U B POPMUPOBAHMU OCHOBHBIX BUJIOB Y4EOHO-
[O3HABATEJIbHOM JIEATENbHOCTH OOYYaloIIMXCSl 10 OCBOEHHUIO COJIEpKaHUs
OMOJIOrMYECKOr0 00pa30BaHUs Ha YPOBHE CPEHEr0 O0IIero 0Opa3oBaHusl.

VYyebnsiii npeaMer «buonorus» Ha ypoBHE CpegHEro o0IIero oopa3oBaHUs
3aBepiiaeT OUOJIOrnYecKoe 0Opa3oBaHME B IIIKOJIE U OPUEHTHUPOBAH Ha pacIIupeHue
U yriryOsieHre 3HaHU 00y4aromuXxcsi 0 )KUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJICTOYHOM OHMOJIOTHH, SMOPHUOJIOTUN U OMOJIOTUU PA3BHTHS, TCHETHUKH, CEICKITUH,
OMOTEXHOJIOTMH, SBOJIOLNOHHOTO YYEHUS U SKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha yriayOJe€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOIUXCA K MOCIEAYIOMIEMY MOJYyUYEeHUIO
OMOJIOTUYECKOTO0  O0pa3oBaHUST B By3aX W OpraHU3AlMSIX  CPEIHETO
npodeccruoHanbHOro o0pa3zoBanua. OCHOBY €ro COAEp X aHUsl COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TMOJYYEHHBIX TMpPU  HU3YYEHUU  OOyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUECKUX pa3JesioB OMOJIOTUM Ha YPOBHE OCHOBHOI'O
obmero oOpazoBanus, B 10—11 kmaccax 3Tw 3HaHWS TOJNYYarOT pa3BUTHE. Tak,
pacliMpeHbl U yriayOsjeHbl OMOJOTMYECKHE 3HAaHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEKa, OOUIMX 3aKOHOMEPHOCTSX >KU3HHU,
JIOTIOJIHUTEIBHO BKIJIIOUEHBI OMOJIOTHYECKHE CBEJICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BATh KAaK OPUEHTHPHI IS MOCIEIYIOLIErO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanusi OMOJIOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS TMPU H3YUYEHUU
busuKku, XuMuH, reorpaduy 1 MaTEMaTHKH.

CrpykTypa mporpammel 1o yuyeOHOMy mnpenmery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIII M HBOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapAaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHu3aliiu, 3BOJIIOIUN OPraHUYECKOTO0 MUpa Ha 3eMJIe,
coxXpaHeHus OMOJOTMYECKOro pa3HooOpa3us mianeTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJISIPDHOM M KJIETOYHOW OHOJOTHU, SMOPUOJIOTHU W OHOJIOTUH
pa3BUTHUSA, TEHETHUKU U CEJEKUUH, OMOTEXHOJOIMH M CHUHTETUYECKOM OMOIOruH,
aKTyaJIM3UPYIOTCSl 3HaHHUS OO0ydYaroIlUXcs Mo OOTaHUKE, 300J0THH, aHATOMUHU,
¢dusnonornn yenoBeka. B 11 kimacce M3y4aroTcsi SBONIOIMOHHOE YUCHHE, OCHOBHI
9KOJIOTHH U yueHue o buocdepe.

VYuebusiii npeamer  «buonorms»  mpu3BaH = o0ecrneyuTh  OCBOCHHUE
oOyJaronMucs OMOJIOTMYECKUX TEOPUM M 3aKOHOB, UJIEH, MPUHIMIIOB U MPABUIL,
JEXKaIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUU O
CTPOEHUU, MHOTrO00Opa3MM M OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOIyJIsSIuH,
OMOIIeHO3a, YKOCUCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUIX B OMOJIOTUH, MPUKIIATHBIX aClleKTaxX OMOJOTHYeCKUX 3HaHUM. Jlis
pa3BUTHS M TMOAJEpKAHUS HMHTEepeca OO0ydalluuxcsd K OHOJOTMU Hapsay co
3HAUYUTEIBbHBIM 00BbEMOM TEOPETHUUECKOr0 MaTepHalia B COJIEPKAaHUHU IPOrPAMMBbI
0 OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUS
TOI WM MHOM 00J1acTH OMOJIOTUH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Lens u3yuenust yueOHoro npeameta «bruonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJIcHUE  OOYyYaIOIUMUCS  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHAJIbHOU



OpraHW3allM¥ KUBBIX CHCTEM pAa3HOTO paHra ¢ MPHOOpPETeHHE yMEHUH
UCIIOJIB30BaTh 3TU 3HaHUSA B (POPMHUPOBAHUM MHTEpPECa K OMpenes€HHOM 00aacTu
npo(ecCHOHANbHON NIeITEbHOCTH, CBSI3aHHOM C OuWOJIOrHel, Wi K BBIOOpPY
y4eOHOTr0 3aBeACHUS JIs1 TPOJIOJKEHUSI OMOIOrMYECKOT0 00pa30BaHuUsl.

JlocTikeHne 1enu  u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yriyOJEHHOM YpOBHE 00€CIIEUNBAETCA PELICHUEM CIIETYIOUIUX 3a/1a4:

OCBOEHHE O00YYaIOIIMMUCA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOTroO0pa3uM M OCOOEHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIHS, BU, OUOreoleHos3, ouocdepa); 0 BHIIAIOMUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHME OOyYaromMxcsi ¢ METOAaMH MO3HAHUS >KUBOM IPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJSIpHOH U
KJIETOUHOM OMOJIOTUH, YMOPUOJIOTMHN U OUOJIOTUH Pa3BUTHUS, TEHETUKHU U CEJICKIUH,
OMOTEXHOJIOTMM U CHUHTETUYECKOM OWOJOTHH, NaJCOHTOJIOTHH, HKOJIOTHH);
METOJIAMH CAMOCTOSITEIBHOIO TMPOBEAEHUA OHOJIOTMYECKUX HCCIEAOBaHUN B
nabopatopud U B nOpupone (HaOmroIeHHe, U3MEpPEHHE, AKCIEePUMEHT,
MOJIETUPOBAHUE);

OBJIAJICHUE OOYyYalOUIUMHUCA YMEHUSMH: CaMOCTOSITEJIbHO  HAXOJUTh,
AHAJIM3MPOBATh M HCIOJIB30BaTh OHMOJOTMYECKYI0 WH(OPMAIUIO; MOJIb30BATHCSA
OMOJIOTUYECKOW TEPMUHOJIOTUENH M CHUMBOJMKOM; YCTaHaBIIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IIO
OTHOIIIEHUIO K OKPYXKAIOIeH MPUPOTHON Cpelne, COOCTBEHHOMY 3I0POBBIO U
3lI0POBBI0  OKPYXKaIOIIMX  JIOAe; 0OOCHOBBIBAaTH M COOJIOJATh  MEpHI
nporiIakTUKA UHGEKIIMOHHBIX 3a00J€BaHUN, TIPaBUIa TOBEJACHUS B MPUPOJE U
obecrieueHrss O€30MaCHOCTH COOCTBEHHOM JKM3HEACSITEIHHOCTH B UPE3BBIYATHBIX
CUTyallUsIX MNPUPOJHOIO U TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS HHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM B
Ipolecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTHH, pellaeMbIMU €10 MpoOJeMaMH, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIIEI0OBAHMS, TPOBEACHUS IKCIIEPUMEHTANIBHBIX UCCIIECIOBAaHUH,
perieHus: OMOJIOTHYECKUX 3ajJlad, MOJEIUPOBAHUS OMOJIOTUYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTaHUE y 00YYaIOIIMXCSl [IEHHOCTHOIO OTHOILIEHHUS K JKUBOW MPUPOJE B
IIEJIOM M K OTJIEJIbHBIM €€ 00beKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTYyphl OBEACHHS B PUPO/IC; HHTETPAITUN
€CTECTBEHHO-HAYYHbIX 3HAHUU;

npuoOpeTeHre  OOydYalIIUMHCS  KOMIETEHTHOCTH B  palMOHAIbHOM
PUPOIONOIB30BAHUH (COOTIOCHUE TTPaBUJI TOBEJCHUS B IPUPO/IE, OXPAHbBI BUIOB,
IKOCHCTEM, Ouocdepnl), COXpPAaHCHHUH COOCTBEHHOI'O 370pOBBbS M 30POBBS
OKpYyXXaromux Jojaer  (coOmogeHuss Mep NpoPuiIakTUKU — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH >KU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CUTYaALUAX
OPUPOJHOTO M  TEXHOTCHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MIOBCETHEBHOMN KU3HU;

CO3JaHME  YyCIOBUWM I  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMHCS
WHIMBUy AIbHON oOpa3oBaTenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocieayomemMy MnpodecCHOHaIbHOMY CaMOOIPEEICHHIO, B COOTBETCTBUU C
WHINBUY AIbHBIMHA UHTEPECAMH B MIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEACHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriayOJIeHHOM
ypOBHE CpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hegeno), B 11 kmacce — 102 gaca (3 yaca B HeJelo).

Ot10op opraHuzalMOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHUs OUOIOTUH
OCYLIECTBJISIETCS ¢ YYETOM cHenu(UKU €ro CoJep KaHWsl U HalpaBJIEHHOCTH Ha
IPOJI0JDKEHHE  OHOJIOTMYECKOro oOpa3oBaHMs B OpraHU3alMsaX CPEeJaHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUA.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YyYEHUU OMOJIOTHH HA YIIIyOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEICHUE JIAOOPATOPHBIX M NpakTUyeckux padot. Takxke ydactue
00y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M YUEOHO-HCCIIEA0BATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACNIICTCS yUUTEIeM Ha OCHOBE UMEIOIINXCSl MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPXKXAHME YYEBHOI'O ITPEAMETA
10 KJIACC

ConepxaHue TporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapcTBeHHoO# utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHast Ouoorusi — KOMIUIeKCHas Hayka. Kpatkast uctopus pazBuTHs
Owomoruu.  buonormyeckne HayKu M HW3yYaeMble ~ MMHU  MPOOJIEMEI.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OuoJIOrUH.

3HadeHre OHOJOTMU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mMupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HayeHHWE OHOJIOTUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBI.

JdeMoHCTpanuu

[Toptpetsr: Apuctotens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. Japsun, V.
lapsen, I'. Mennens, B. 1. Bepuanckuu, U. 11. ITasnos, . U. Meunukos, H. W.
Basusnos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. bensies.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHHM C APYTHMH Haykamm», «Cucrema
OMOJOTHYECKHX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYeHHUE

XKuBble cucteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIIOCTHOCTb,
CJIO0XHOCTb W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, K3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIMN,
TKAHEBBIH, OpPraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0BOMH, AKOCUCTEMHBIN
(Onoreouenotuyeckuit), ouochepusiii. Ilpoueccol, Hpoucxondlive B KHUBBIX
cuctremax. OCHOBHbIE TpHU3HAKU KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Matepuu. Hayku, nzyyaroiine >kiuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenune xuBbix cucreM. Metonsl Ouosiormueckoil Hayku. HaOmionenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBuCUMON U
He3aBUCMMOW 1niepeMeHHOU. [lnanupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTUYECKOIO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa XMBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU
npupoas», «CTpOeHHE KUBOTHOW KIIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpraHoB uYeJjoBeueckoro opranusma», «buoreorenos», «buocdepay, «Metoab
U3YUYCHHUS )KUBOU TPUPOJIBI».

OG6opynoBanue: 1abopaTopHOE 00OPYI0BAHUE JIJIsi TPOBEACHUS HAOTIOICHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs eauHuLA >kuBoro. Vcropus
oTKpbITUS KIeTKU. Pabots! P. I'yka, A. JleBenryka. Knerounas reopus (T. 1lIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

Meroabl  MOJIEKYJIIPHOM M KJIETOYHOM  OWOJOTHMH:  MHUKPOCKOIIHS,
xpoMmartorpadusi, 31eKTpodopes, METOJl MEUYEHBIX aToMOB, Au(depeHInalIbHOEe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. Jlesenryk, T. [1IBann, M. lllnelinen, P. Bupxos, K. M.
boap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIBHBIX KIIETOK.

IIpakTnueckas padora «M3ydeHne MeTOAOB KIETOYHOM OHOJIOTUU
(xpomarorpadus, snexkrpodopes, auddepeHImaaTbHOe IEeHTPUYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bona u e€ ponb kak pacTBOPUTEIISA, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUN KIIETKH,
TeIJIoperyJisiuuu. MuHepaibHble BEHIECTBA KIIETKH, UX OMosioruyeckas poisib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Oprannueckue BeUIECTBAa KIETKH. buosiornueckue noguMepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekybl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHAs CBs3b. BTopuuHas, TpeTh4yHas, 4YeTBEpTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarmss — OeiakoB.
buonoruueckue Qynkiuu 6enkoB. Ilpuonul.



VYraeBoasl. MoHOCaxapubl, AMcaxapuibl, OJIMTOCAXAPUIbI U MTOJIUCAXaPUIbL.
O6mwmii 1aH CcTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue QpyHKIIMHN YTIEBOJIOB.

Jlunuapl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukarys Tunuaos.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
aunuaoB. OO1me CBOMCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYTIPOHULIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. MectoHaxoxaenue u ouonornueckue gpynknuu JTHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
Kietke. /pyeue nykneozuompughocghamol (HT®). CexBenupoBanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OWOMOJeKyl. Mooderuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toprpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankins, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacripeneneHne XMuMUUECKUX JJIEMEHTOB B HEXKUBOU ITPUPOAEY,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B JKMBOUW IIPUPOJIEY.

Tabmuubr u cxembl: «llepuogmdeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOIBI», «BemecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekynsl ATO».

OO6opyaoBaHue: XuMUYECKas TOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuasi padora «VccrnenoBanve HyKJIEHMHOBBIX KUCTIOT, BBILAEIEHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpykTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapUOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE SYKapUOTHUYECKOM KiieTkH. [1ma3maruueckas
MeMOpana (tuazmanemma). CTpykTypa Iia3MaTH4ecko MeMOpanbl. TpaHCHopT
BELIECTB Yepe3 IIIa3MaTUUEeCKy0 MEMOpaHy: NacCUBHBIN (IudPy3usi, odneryénnas
muddy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TPAHCIIOPT).
[Tonynponumaemocth MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHIOIUTO3:
OUHOLIUTO3, (aronuTo3. Jk3ouuto3. Knerounas crenka. CTpykrypa U (QyHKUIUU
KJIETOYHOM CTEHKU PacTeHUH, rpuOoB.

Huronnazma. [urozons. Lutockener. [IBuxkenue nuroniazMbel. OpraHouasl
kieTkr. OTHOMEMOpaHHBIC OPTaHOUIBI KJIETKH: dHAoIIa3Marndeckas cetb (I11C),
anmapat [onbIKH, JH30COMBI, HUX CTpoeHHE M (QYHKIMH. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHIOMIA3MATHUYECKUN PETHUKYITYM.
CekperopHast ¢yHkuus annapara [onbmxu. Moouguxayus Oenxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvoocu. TpaHCHIOPT BEUIECTB B
kieTke. Bakyonu pacturenbhbix kietok. Kierounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKW:  MHUTOXOHJPHWH,  ILIACTUIBL
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U CIOXKHbBIE TUIACTUABI (POTOCUHTE3UPYIOMINX 3YKapUOT. XJIOPOIIACTHL,
XPOMOILJIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHbie opranoupl kieTkn CTpoeHue U (pyHKUUHM HEMEMOpPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KinetouHslil
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Obonouka sipa, XpOMaTUH, KapUOIIa3Ma, SIAPBIIIKA, UX CTPOCHHUE U
¢byukunu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKeHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL Jlunamuxa s0epHou 00010YKU 8 Mumo3ze. HoepHbiil
Mpancnopm.

Knerounsie BkmtoueHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIIeTKW», «CTpoeHHe  pacTUTENbHOW  KIEeTKn», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «/3ydyeHue CTpPOEHHUS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

Jlabopatopnas padGora «JVccnemoBaHue mniazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTHueckas padora «/3ydyeHue ABUKEHUS LIUTOILIA3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelIeCTB U NpeBpallleHUe JHEPIHHU B KJIETKe

AccUMMIIALINS ¥ TUCCUMIISILIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIA W TeTepoTpOdHBIM. YdacThe KHUCIOopoaa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnedyeHue kKieTku: mnpeBpamienne AT B
oOMeHHBbIX Tmporeccax. DepMEHTATHUBHBIM XapakTep peakuuil KIETOYHOTO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakIuii OT pa3auYHbIX (PaKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DortocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nueMeHmsl U NUSMeHmbvl peakyuoHHo2o yeumpa. Poip XJIOPOIIaCTOB B MPOLIECCE
¢dotocunreza. CreroBas u TeMHOBas pa3bl. Pomoovixanue, Cs., Cs. u CAM-munuvr
¢domocunmesa. lIpogyKTUBHOCTH (pOTOCUHTE3a. BriusHue pa3nuyHbIX (PakTOpOB Ha
ckopocTh porocuHTe3a. 3HaUYeHNE (POTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIOIIME OaKTepUH, >KeJIe300aKTepuH, CEepoOAKTEPUH, BOIOPOIHbBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJB30BaHNE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl DHEPTrEeTHYECKOIO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruyeckoe okuciieHue, UIU KIECTOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomonHot ATD-cunmaszwvl. IlpenmymiecTBa a’pobHOrO TyTH OOMEHA
BELIECTB Iepes aHa3pOOHBIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hpepMeHTay, « XEMOCUHTE3Y.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTopHas pa6ora «/3yueHne KaTaTUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO paACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JlabopaTtopHas paGora «CpaBHEHHE MPOIIECCOB OPOKEHUS U TBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpudnoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOTO CHHTe3a. Peanuzanust HaciaeacTBeHHOW uHpopManuu. [ eHeTnyeckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnanus u e€ sransl. Yuactue tpancnoptasix PHK B 6nocuntese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OounocuHTe3e Oernka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
POKApUOT U DYKApUOT. Perysnsuus akTUBHOCTH T€HOB y Mpokapuor. ['mmoresa
onepona (®. Kako0, XK. Mano). MonexynsapHnvie mexaHuzmol IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycel — Heknerounsie GOpMbI )KU3HU U 00JMraTHbIe mapa3uthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
IHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupychsbie 3a00eBanus yenoBeka, KUBOTHBIX, pactenuii. CITMJ[, COVID-19,
COIMAJIbHBIE U MEIUIIMHCKUE MPOOIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonoeuu u meouyune.
LIpoecpammupyemvie ynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Konbnos, /I. Y. IBanOBCKui.

Tabmuubl u cxembl: «brocunres Oenkay, «I'eneTnyeckuit kon», «Bupyco»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoasl W peryisiuug. WMuTepdaza u  MUTO3.
OcoOeHHOCTH TMpoLIecCOB, MpoTeKarouux B HHTep¢aze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
NOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TEPUOBI HHTEP(DA3HI.

Marpuunbiii cunte3 JIHK — perukanms. [Ipunuuner permkanuu JHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIA HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
raliouHbIi  Habopbl XpoMocoM. ['omosornunsle xpomocombl. IlosoBbie
XPOMOCOMBI.

Jlenenue kineTkn — MuTo3. CTaguu MUTO3a U TPOUCXOISIINE B HUX MPOLIECCHI.
Tunsl muto3a. KapuoknHes u nutoknHes. bruosornyeckoe 3HaueHuE MATO34.

Perynsuust Murotmueckoro uukna kietku. [Iporpammupyemasi KiaeTodHas
rubesnb — anomnTo3.

Kinerounoe s1po, XpoMocoMmbl, (pPyHKIMOHAJIbHAsI T€HOMUKaA. Mexanuzmvl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kiemox. «l{ugpposas
K1emKay — ouourgopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKLU.

JdemoHcTpanuu

Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHme
xpomocom», «Permukarnusa [JHK».

OO6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MUTO3 B KIeTKaxX
KOpEIIKa JIyKa.

JlaGoparopuass  paGora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTtopHuas padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOEHUS U )KU3HEAEATENBHOCTH OJJHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIC T'PUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTHE
npoTUcThl. KoNOHHAIbHBIE OPTaHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIbl pacTUTENBHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
IPOBOJIAIIASL, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUus, (QYHKIHN u
pPAacMoJIOKEHUS TKAHEN B OpraHax pPaCTCHUM.

TKaHU KMBOTHBIX U YEJOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCIMHUTEIIbHAS, MbllleyHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (QYHKIHMI u
pacmnoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pactenuit. CkeneTbl OIHOKJIETOUYHBIX M
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapykHbIl U BHyTpeHHUH ckelieT. CTpOEHUE U THUIIbI
COCIUHEHHUS KOCTEN.

JIB>keHue  OpraHu3MoB.  /[BoKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aM&0OUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPONU3Mbl M HAcTHH. JIBH)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenne BOAbI, yrIeKUCIOro ra3a i MUHEPaIbHbIX
BellecTB  pacTteHusiMu.  [Ilutanume  XHUBOTHBIX.  BHyTpumosioctTHoe U
BHYTPUKJIETOUYHOE NulleBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHble keneswl. [lnmeBapurenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /IpixarenbHas NOBEPXHOCTD.
XKabepHoe u n€royHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixatenbHasi cHUCTEMa 4esoBeKa. MeXaHW3M BEHTWISIMU JETKUX Yy NOTUL U
MiIeKonuTaromux. Perymsius apixanus. J{prxatenbHpie 00bEMBI.

TpaHcrOpT BEWIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpameHus. OBOJIOIUOHHBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI TO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepAla u €€ peryisuus.

Briaenenue y opranusmMos. Beinenenue y pactennil. BeigeneHnue y )KUBOTHBIX.
CokpartutenpHble Bakyosd. Opradbl BblaeneHus. DuibTpanus, CeKpeuus u
oOpaTHOE BcachlBAaHME KaK MeEXaHU3Mbl pabOThl OpraHoB BblaeneHus. CBs3b
MOJIOCTH Te€Jda C KPOBEHOCHOM M BBIAEIUTEIBHON cHCTEMaMHU. BblaeneHue y



MO3BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl
OakTepuil ¥ IUCTHI MPOCTEHIINX. 3al[UTa Y MHOTOKJIETOYHBIX pacTeHui. Kytukyna.
CpencTBa nacCUBHOW U XUMUUYECKOM 3alTUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKABOTHBIX. [IOKpOBBI M WX IpPOU3BOAHBIE.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KieTouHbiii u
TYMOPaQJIbHBI UMMYHUTET. Bpoxa¢HHBIN W NpUOOPETEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIoHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Paznpaxkumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapaxumMoCTh U perynsauus y pacTeHUM.
PocroBble BemecTsa u UX 3HaYEHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTtema u €€ OTIelbl. DBOJIIOLMOHHOE YCI0KHEHNUE CTPOEHUSI HEPBHOU CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediexkc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenesbl 3SHAOKPUHHON CUCTEMBI U KX TOPMOHBIL. JlelicTBuE TOpMOHOB. B3auMocBs3b
HEPBHOU U 3HIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmunpel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocin», «bakrepum», «lIpocreiimmey, «Opranbl IIBETKOBBIX PpPacTEHUN,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHHe IUCTOBOW IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKEJeT 4YeI0BEKa»,
«lImmeBapurenbHas cucrema», «KpoBeHocHas cucremay», «/lprxarenpHas

CHCTEMAY, «HepBHast  cucremay, «Koxay, «MplIlieuHass ~ CUCTEMay,
«BpigenurenbHas cucTeMay, «IHAOKpUHHAsA cucteMa», «CTpOEHHE MBI,
«Ammynurter»,  «Kumieuynononoctueie», «Cxema  NHUTaHUS  PaCTEHUID,

«KpOBEHOCHBIE CHCTEMBI TTO3BOHOUYHBIX JKHUBOTHBIX», «CTpOCHHE THIPHDY,
«Ctpoenue minaHapun», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepsHas
cucteMa poio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMbikatonuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIeKonuTaroux», «HepBHas cuctema uenoBekay, «Peduexcy.

OO6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHBIX
OpraHWU3MOB, MHUKpOIpEmapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKITUU



HACEKOMBIX, WTJIOKOXHUX, KUBbIC SK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHWil pa3HbIX OT/AEJIOB, BIAXHbIE MpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHuE ISl IEMOHCTPAIMK IIOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmasia U 0eJIKOB Mo JiedcTBreM (hepMEHTOB, 000pYAOBAHHE JIJIs
JNIEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3MA
JIIXaTeJIbHBIX JBUKEHHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEel pacTeHUII».

JlabopaTopHas padora «/3ydeHne TKaHeH )KUBOTHBIX.

JlaGoparopHuasi pabora «/3yyeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoO:KeHUEe 1 pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHMSI OpPraHuM3MOB: Oecriosoe (BKIIIOYas BET€TaTHBHOE) W
nosoBoe. Buael  Oecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJIALMS,
(parMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBeie KieTku, miaum rametrsl. Meiio3. Craaun
Meno3za. [loBenenne xpomocoM B Meiose. Kpoccuarosep. bruosiornueckuii CMbICIT
M€i03a W TOJOBOro Impouecca. Meio3 W ero MecTto B JKM3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapimeBoe pa3Burue. ['amerorenes y )kuBOTHBIX. 110510BBIE KENE3bI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre W AMOpUOHAILHOE pa3BUTHE KUBOTHBIX. CHoOcCOOBI
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAayKa
O Pa3BUTHH OPraHU3MOB. Mopgozenes — 00Ha U3 21A8HbBIX NPOOIEM IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopghocenesa. Crtaguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOmenwe. Tumbl  apoOieHUs.
Jlemepmunuposannoe u Hedepmunuposanunoe Opodnenue. bnacmyna, munvl
onacmyn. OcCoOEHHOCTH APOOJICHUS MIIECKOMUTAIONMIUX. 3apOJBIIICBbIC JIUCTKU
(racTpyssinus). 3aKiaajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BJIMSIHUE 4YacTel pa3BUBAIONMIETOCS 3apojbllia (SMOpPHOHANIbHAS WHIYKIIHUS).
3aknagka TUIaHA  CTPOCHUSI JKMBOTHOIO KaK — Pe3yJbTaT HEepapXUUYECKHUX
B3aUMOJICHCTBUI T'e€HOB. BiusHME Ha >MOPHOHAIBHOE pPa3BUTHE PA3TUUYHBIX
(GakTOpPOB OKpYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIi mepuoi. I[lpsmoe wu
HempsMoe pa3Butue. Pa3Butue ¢ mertamopdo3oM Yy O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAUYCHHE MPSMOr0 U HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOoAE. Tumbl pocTa KUBOTHBIX. DaKTOpPHI
PETYISIUN POCTA )KUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepnoasl onTorenesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pa3smuoxxenne u pasBurue pacreHuid. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IKJIe pacteHnit. OOpa3zoBaHue Crop B mpoiecce Meiiosa. ['amerorenes
y pactenuil. ONI0I0TBOPEHUE U PA3BUTUE PACTUTENBHBIX OpraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHNe U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXeHHE», «TuIbl Oecroysoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMHUJAOMOHAAbDY, «Pa3MHOKEHHE 5SBIJICHBDY,
«Pa3MHOXeHHEe THAPB», «Meio3», «XpoMmocombly, «l'amerorenes», «CTpoeHue
SUIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaAuu OHTOoreHezay», «llpsmoe u
HenpsiMOe pa3BuTue», «Pa3zBuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsH OIHOJONBHBIX U JIBYJIOJBHBIX pacTeHUN», « KU3HEHHBIA IUKII
MOPCKOU KanmycCTbl», « KU3HEHHBIN LUK MXa», «  KU3HEHHBINA [IUKJI NAaIOPOTHUKAY,
«OKWU3HEHHBIN UK COCHBDY.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl SHIIEKIECTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JIATYILIKID.

JlaGoparopHasi padora «/3ydueHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpenaparax».

IIpakTueckas padora «BbIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

Jlabopatopnas paGora «CTpoeHHE OpPraHoB pa3MHOXEHUS BBICHIMX
pacTEHUI.

Tema 11. I'eHeTuka — HayKa O HaCJeACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropus cTaHOBIEHUS U pa3BUTHUS TEHETUKH Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinb O0T€UECTBEHHBIX YUYEHBIX B PA3BUTHUU T'€HETUKHU.
Pa6oter H. K. KoneioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
10. A. ®dununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKHU, JOMUHAHTHBIA M PELECCHUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAs JIMHUS, TUOPHUIBI, TEHOTHUII, (PEHOTHIIL.
OcHOBHBIE ~ METOABI  TEHETUKU:  THOPUIIONOTUYECKUM,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUIA.

JdeMoHcTpanuu



[Toptpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Komnsuos, H. H.
BaBunos, A. H. benozepcknii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabnuubl 1 cxembl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnas paGora «Jlpozopuna Kak OOBEKT TEHETHUUYECKHX

HACCJIEIOBAHUN)).
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBoiii 3akoH MeHaens — 3aKoOH

eaMHO00pa3ust THOPUIOB MepBoro mokojeHus. [IpaBuno nomuaMpoBanus. Bropoi
3aKOH MeHena — 3aKOH paclICIUIeHUs MpU3HAKOB. LluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIuBaHus. [ umores3a 4ncToThl ramMer.

Ananmuzupytoiee ckpemuBanue. [[poMeKyTOUHbIM XapaKTep HACJIeI0BaHMUS.
Pacmerienne nmprusHakoB Mpyu HEMOJIHOM JOMUHUPOBAaHUHU.

JurunOpuaHoe ckpemyBanue. TpeTuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HacJe10BaHus Tpu3HaKoB. L{uTonornyeckre 0CHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuemienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TeHaMh. XPOMOCOMHAas
TE€OpHs HACTIEICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi W rereporaMmeTHbld I1ojd. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpru3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [Inenorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiulenu3M. B3anmMoAencTBUE HEasIeIbHBIX TI'EHOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

I'eneTnuecKkuil KOHTPOJIb PA3BUTUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3UONOTMYECKUX  TPOILIECCOB, TOBEICHHS W  KOTHUTHUBHBIX  (DYHKITUH.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKpPOOHMOM». ['eHeTHdecKkrhe acheKTbl KOHTPOJISI U
W3MEHEHHUS HACJIeACTBEHHOU HH(OpPMAIIUHU B MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmuuer u cxemsl: «[lepBbrii 1 BTOpO#t 3akoHbl Menpaens», « Tpetuit 3aKoH
Menpaens», «AHaIM3UpPYIOILIEEe CKpenuBanue», «HemomHoe mToMHUHUpPOBaHUEY,
«CueryieHHOEe HacJeJI0BaHWE NPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
«Kapnorunn  yenoBeka», «Kapuotunm npozoduins»y, «KapuoTum OTUIBD,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TreHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHHS W paclICIUIeHUs MPU3HAKOB, MOJAENb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS IPU3HAKOB, MOJEIb JJIs



JEMOHCTPAlUM CLEIMJICHHOTO HACIEI0BAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MuUKponpenapar: «Jpozopuinar.

IIpakTnueckass padora «/3ydyeHwe pe3yJabTaTOB  MOHOTHMOPHUIHOTO
CKpEIIMBaHUS Y APO30(UITBD).

IIpakTnueckas  paGora  «M3yuenue  pe3yiabTaTOB  JAUTHOPHUIHOTO
CKpEILUBAHUS Y APO30DUITBI.

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeabpl npu  (hopmMupoBaHuH (HEeHOTHUTA.
N3menunBoCTh npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanonHass U3MeHYMBOCTb. Ponb  cpeapl B (OpMHpPOBAHUU
MOIU(PUKAIMMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarnmoHHBIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CpolicTBa MoIu(HUKaIMOHHOU
V3MEHUYHUBOCTH.

I'enoTunueckass N3MEHUMBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Bubl reHOTUTTHYECKON U3MEHUYUBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass u3MeHYMBOCTh. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
T€HETUYECKOT0 pa3HOoOOpa3us B Mpezeiax 0JIHOTO BU/IA.

MyTtanmoHHass W3MEHYMBOCTb. BuHIbl MyTanui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  MHAYUUPOBAaHHbIE MyTaluuuh. SaepHble W
HUTOIUIa3MaTuyeckue myTtanuu. CoMaTHYeCKrWe M TOJOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl M WX BIHUSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOT'O MpOIEcCa. 3aKOH TOMOJIOTUYECKUX pPSAJIOB B
HacnenctBeHHoW m3menunBoctu (H.W. BaBuioB). BHesinepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onuecenemuxa u dNUSEHOMUKA, pOJb dNUSEHEeMUYecKux @axkmopos 6
HACIe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauumn

[Toprpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuupr u  cxembl: «Buabsl u3MeHunBocTH», «MoaudukaroHHas
U3MCHYHUBOCTHY, «KombOuHaTuBHAs H3MECHYHUBOCTHY, «Meio3sy,
«OmnonorBopeHue», «I'eHeTHYeckue 3a00JIeBaHUs YelloBeKay, « BUapl MyTamuiiy.

OO6opyaoBaHue: XKHUBbIEe W TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHnku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHUYHNBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BapPUALMOHHON KPUBOM».



IIpakTnueckas padora «Mytanmuu y gapo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun wenoBeka. MexayHapoaHas mporpaMma HMCCIEIOBaHUS TeHOMaA
yernoBeka. Meronbpl  M3ydeHMsT T€HETHKH  YEJOBEKa: T'E€HEAIOTMYECKHM,
OJIM3HEI[OBBIM, LIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpeMeHHOE ONpEEIICHUE T€HOTHUMA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamu3a. HacneacTBeHHbIe 3a00JIeBaHUs YelloBeKa. | eHHbIE 1 XpOMOCOMHEBIC
Oosie3HHM 4YenoBeKa. boOJe3HM ¢ HACIEACTBEHHOW MPeIpacloioKeHHOCTHIO.
3HayeHuEe MEAULUHCKON T€HETUKHU B MPEIOTBPAIICHUHA U JIEYEHUN T'€HETHYECKUX
3a0oneBaHUi 4YenoBeKka. MeaMKO-TeHEeTHUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [loHsATHE «T€HEeTHYECKOTO rpy3a». ITUUECKHE ACHEKThl MUCCIEIOBAaHUN B
00J1acTH pelaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YeEJIOBEKa K
bu3rYecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY>Karomiei cpesbl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTh YETIOBEKA K MATOJIOTUSIM.

JdemMoHncTpanuu

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTonbl U3y4eHHUS] TE€HETUKHU
yenoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIIU3 POAOCIOBHOW.

Tema 15. Cenrekunsi Opranu3sMoB

JlomecTuKauus U CeNeKusl. 3apOKAECHUE CEIEKINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBumoBa o lleHTpax NpOMCXOXIEHHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil. Poib cenekium B CO3/1aHuy COPTOB PaCTEHUI U TOPOJ )KUBOTHBIX. CopT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. U. BaBuinosa, ero 3HaueHue JJis CEIESKIIMOHHON PabOTHI.

MeTtoapl ceneKuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA H
VHIMBU1Y AJIbHBIM. Jrtanbl KOMOUWHAIIMOHHOMI CCJICKIIUU. HUcnbrranue
IpoOU3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIBIO OLIEHKH
¢dbeHnoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3 KaK  METOJ  CENeKUHOHHOW  paboThl.
PaananrioHHbI 1 XUMUYECKHN MyTareHe3 Kak UCTOYHHUK MYTAlMN y KyJIbTYPHBIX
dbopm opranuszmMoB. Vcrnosb3oBaHHE T€HOMHOTO pPEIAKTUPOBAHUS U METOOB
pekomOuHauTHBIX JIHK 115 mosmyueHnst icXo1HoTo MaTepuaia Jjisl CeJICKITNH.

[Tomyuenne MTOJIUTLIOU/IOB. BuyTtpuBnaoBas ruopuIn3aIus.
bnuskopoacTBeHHOE — cKpenuBaHue, WM MHOpuauHr.  HepoacTBeHHoe
CKpelIuBaHue, win ayTOopuauHr. ['ereposuc u ero npuuuHbl. Mcnonb3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenune Oecruioaus



MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHne 1 U3YyUYCHUE FT€HETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX
JTUKUX pOAMYEH JIJISi CO3/IaHUS HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaweHue u YnpagieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX JHCUBOMHBIX 8 YeNsax YIAVYuleHus
CYyUecmeyowux u co30aHusi HOBbIX NOPOO0, JUHUU U KPOCCOB8, 8 MOM HUcCle C
NpUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aAHULL, Nepedosblx udel u
NepCneKmuGHbIX MexHOA02UlL.

JdemoHcTpanuu

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIyxbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuibl u cxembr: «lleHTPBI TPOUCXOKIECHUS U MHOTOOOPA3HUs KyJIbTYPHBIX
pacTteHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW NU3MEHUYHMBOCTH,
«Metoppl cenekumny, «OTnanéunas rudpuauzanusy, «MyTtareHes».

JlabopaTopHas padora «/I3yyeHre cOPTOB KyJbTYPHBIX PACTEHUN U TOPOL
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «3yueHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «lIpruBuBKa pacTeHUI».

Jkckypeusi «OCHOBHBIE METOJIbl M JOCTHMIKEHHUS CEJCKIMU PacTeHUH Hu
KUBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B J1abOOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJI0TMS U CHHTETHYECKAsA OMOJI0THSA

OOBEKTHI, MCHOJIB3yeMble B OHMOTEXHOJIOTHMH, — KIETOYHBIE U TKAHEBHIE
KYJBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TIOJyYeHHUE KHUCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJeme. Mukpoouonornuecknii cuHTEe3. OOBEKTH MHUKPOOMOIOTUYECKHUX
TexHonorui. [Ipon3BoaACcTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MOJTYYEHHSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETHIECKUE TTYTH.

Knerounast unxxenepus. MeToasl KyJbTypbl KJIETOK U TKaHEW pacTeHUU M
#*UBOTHBIX. Kpuobanku. Comatuyeckas ruOpuau3anus €W COMATHYECKUUN
smOpuorene3. lcnonb3oBaHue rariouoB B celeKIuu pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 meouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKIus
SAUIEKICTOK U KIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU AJ€p KIETOK.



Texnonocuu 0300po6nenus, KyibmueUupo8anus u MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMocomMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha H
koHcTpyupoBanue pekomOuHaHTHRIX JIHK. Coszdanue mpanceennwvix opeanuzmos.
JIOCTHXEHUS U EPCIIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKUE
U ATUYECKHUE MPOOIEMbI TEHHON HHXEHEPUH.

MenunuHckue 6unorexnonoruu. [loctreHomHas uudposas meauimua. [111P-
JTMarHoctTuka. MeTaOoJIOMHBIM aHAJIW3, TEHOIEHTPUUYECKHM aHajau3 IpoTeoMa
YEeJIOBEKa ISl OLUEHKH COCTOSAHHUS €ro 340poBbs. VCIIOIB30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OmounkeHepus ansg  pa3pabOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3AaHUsl KOMILIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTUM TPEXMEPHOro OUONMpHUHTHHTAa U ckaddonauHra
JUISL PELICHUS 3a7a4 NEPCOHATN3UPOBAHHON MEUIVHBIL.

Co3aHne BEKTOPHBIX BAaKLIMH C LEJIbI0 OOecredyeHus: KOMOMHHUPOBAHHOU
3amuThl OT Bo3Oyautenet OPBU, yctaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00J1€BaHuUs YEJIOBEKA U JKUBOTHBIX.

JdemMoHncTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IMPOMBIIIJIEHHOM
pou3BOJICTBEY, «Kietounast nunxeHepus», «I'eHHast HHXKXEHEPUsD».

JlabopatopHas padora «3yueHne o0bEeKTOB OMOTEXHOIOT I .

IIpakTnueckas padora «IlonydyeHne MOJIOYHOKHUCIBIX MIPOTYKTOBY.

Jkckypeusi «buorexHomoruss — BaKHEHWIIas MPOU3BOJMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIIHMOHHBIX MNMPEACTABJICHUH B
OnoJioruu

OBomtonimonHass teopusi Y. JlapBuna. Ilpenanochulki BO3HUKHOBEHUS
napBuHHu3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBoKyIIME CUJTbI 3BOTIOUUH BUIOB 10 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHUS  OpPraHU3MOB, HACJEICTBEHHass M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunterndeckoir Teopuun sBomonmnu (CTD). HelrpanbHas
teopusi 3Boitonuu. CoBpeMEeHHas HBOJIIOLMOHHAS  Ouosiorus. 3HA4YeHHE
ABOJIIOLIMOHHON TeOopHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosee, Y. [dapsun, C. C. YerBepukos, U. 1. llImansraysen, Ix. Xonnenn, . K.
benses.

Tabnuub! u cxemsl: «CucreMa sxuBoii mpupoasl (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GopMUpOBaHUS MPUCITOCOOTICHUHN Y
pacTeHuii u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema Mapuipyrta nyremectBus Y.
HNapBuna», «Haxoaku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHEY,
«ITopoabl TomyOeii», «MHoOroobpasue KyJabTypHbIX (GopMm KamycTb», «llopoab
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUJIOB (o Y. [lapBuny)y,
«CxeMa COOTHOIICHUSI ABMXKYIIUX CHJI SBOJIONUN», «OCHOBHBIE MOJOXKECHUS
CUHTETHYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPO3BOJIIOLNS H €€ pe3yJIbTAThI

[Tonmynsiuust kKak 3IeMEeHTapHasi euHUIA 3BOTONUU. COBPEMEHHbBIE METOIbI
OIIEHKM TE€HETHUYECKOTO pPa3HOooOpa3us W CTPYKTypbl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIIME CHIIbI) SBOJIOLUU. MyTallMOHHBIM
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. [lpelidp reHOB — ciiydaiiHbie
HEHaIlpaBJICHHbIC U3MEHEHUS YaCTOT aJljiesiel B monynanusx. DpQexT ocHoBaTels.
Ippexm oOymuinounoeo eopaviuika. CHUdCEHUE 2eHemuU4ecKo2o pa3HooOpa3us:
npuuunsl u creocmsus. llposaenenue a¢pghexma opetigha 2eno6 6 6oOnLUUX U MATBIX

NONYIAYUSIX. Murpanuu. N3onsauus IIOITYJIALIAM: reorpaduueckas
(mpocTpaHCcTBeHHAs), Ononorndeckas (pernpoayKTHBHAS).
EcrectBennbiii oTOOp — HampaBmsitonui ¢daktop 3Bomonuu. Dopmbl

€CTECTBEHHOTO0  OTOOpa:  JIBWXKYUIMH, CTaOWIM3UPYIOMIUN,  pa3pbIBAIOIIUN
(nm3pynTuBHbIN). [lomoBoil oTO0p. BO3HUMKHOBEHHE M HBOJIIOIMS COIMATBHOTO
NOBEJCHUS KUBOTHBIX.

[Ipucrnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPO3BOJIOLHUH.
Bo3HuKHOBEHHE TPUCTIOCOOJIEHN Y OpraHu3MOB. ApoMop(O3bl U UANOAANI TALIUH.
ITpumeps! pucnocoOaeHu y OpraHu3MoB: Mopgosiornyeckue, pu3noaoruueckue,
Onoxumuueckue, mnoseaeHueckre. OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpo3BOMtoIuK. M3omsmus — kimroueBod Qaktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1000pa30BaHUS: aJjuIonaTpuyecKoe (reorpaduyeckoe),
CHUMIIATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE (monuMIUIOnIU3anus,
rubpuan3aims). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HopMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpas3usl.



Poub 3BONMIOIIMOHHOM OMOJIOTHH B pa3pab0TKe HAyUYHBIX METOJI0B COXPaHEHHUSI
OuopazHooOpazusi. MUKPOIBOJIIONUSA U KOIBOJIOLUS Mapa3sUTOB M HX XO3SIEB.
Mexanu3mbl HOPMUPOBAHUS YCTOMUUBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanuu

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

Tabmuupbl U cxembl: «MyTanMoHHass HW3MEHUYUMBOCTHY», «llomymnsuuonHas
CTpPYKTypa Buaa», «Cxema mposiBieHus: 3akoHa Xapan—Bain6epray, «JBuxyiue
CHJIBI 3BOJIOLUNY, «IKOJOTHUEcKas W30JSLUS MOMYyJIALUA CeBaHCKON (openny,
«I"eorpaduueckas U301 TMCTBEHHULIBI CHOMPCKOM 1 JIMCTBEHHUILIBI Ay PCKOW»,
«lTonyJISIIMOHHBIE BOJIHBI YMCIEHHOCTU XWIIHMKOB M KEpPTB», «Cxema IelCTBUs
€CTECTBEHHOT0 0TOOpay, «PopmMbl OOpHOKI 3a CyIecCTBOBaHUEY, « HAyCTpHaTbHBIN
MenaHu3m», <«OKuBble — uckonmaemble»,  «llokpoBHTENbCTBEHHAass  OKpacka
KUBOTHBIX», «[lpegynpexnaronias okpacka >KUBOTHBIX», «DU3HOJIOrHYECKUE
agantauny, «lIpucrnocoO0ieHHOCTh OpraHu3MOB U €€ OTHOCUTEIBHOCTDHY,
«Kputepuu Bunay, « Buabi-aBoitHukmny», «CTpykTypa Bua B Ipupoe», «Crnocoos
BU1000pa3zoBaHus», «I'eorpapuueckoe Bu1000pa3oBaHue TPEX BUIOB JIaH IbIIICH,
«IKOJIOTHYECKOE BUI000pa30BaHUE BUIOB CHUHUI», «llomumiouasl pacTeHUil»,
«KamycTHo-peieuHbIi THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, dydea ITHUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCTOCOOICHU, Yydelia ITUL] U 3Bepei pa3HbIX
BUJIOB, TrepOapuu pacTeHuid OJM3KUX BHUAOB, OOPA30BABIIMXCS PA3IUYHBIMU
croco6amu.

JlabopaTopHasi pa6oTa «BpIsIBIeHHE N3MEHYHBOCTH Y 0COOEH OJTHOT0 BHIa».

JlabopatopHas padora «IIprucrnocoOneHus opraHu3MOB U KX OTHOCUTEIbHAS
1e71eC000pa3HOCThY.

Jlabopatopnas pabora «CpaBHeHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBosouus M eé pe3yabTaThbl

Meroapl  wu3ydyeHMsT MakpodBoiouuu. [laneoHTtonmornueckue  MeETOZBI
uzydeHus: oHBomonuu. Ilepexomnbie ¢opMbl U (QUIOTEHETHYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduueckue metonbl uzyudeHus sBosonuu. CpaBHeHue ¢GIIopel U
(dayHbl MaTepuKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emnn. Buabli-
SHJIEMUKHU U PEIHKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHME METOMbl U3YUCHUS
BONMIONMU. ['eHeTHYeckne MEXaHM3Mbl 3BOJIIOLMM OHTOr€HE3a M MOSBJICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynumenrtapueie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,



OMOXMMHUYECKHUE U MAaTEeMAaTUYECKUE METO bl U3YUECHHUS SBOMIONMU. [ oMoornyHbIe
reHbl. COBpEMEHHBIE METO/Ibl TOCTPOCHHUS (PUIIOTEHETUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MyTAallMH U IBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuIIa) IBONIONUU. [Ipunyun cmenvl QyHKYU.
HeoOpatumocTs 3BOdtonMU. AxantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JdemoHcTpanuu

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «OUIOTCHETHUECKUN DS JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smepe», — «Crerouedanby,  «Pununopute»,  «CemeHHbIE
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HauanpHble cTaaud HSMOPHUOHAIBLHOTO Pa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE W aHAJOTMYHBIE Opra"by, «PyIUMEHTH,
«ATaBuU3MBI», «XpPOMOCOMHBIE HA0OpHI YEJOBEKAa W IIMMIaH3e», «lJ1aBHBIE
HaIpaBJIeHUS IBOIIOIUNY, «O0IIHMEe 3aKOHOMEPHOCTH IBOJTIOIII.

OO6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hayunbie rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
naHcrepmus. JloHayyHble IPeACTaBIECHUS O 3aPOKICHUU KU3HU (KPEALMOHHU3M).
['mnoTe3a NOCTOSIHHOTO caMO3apOKICHHS KU3HU U €€ OIpoBepkKeEHNE onbiTaMu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue >ku3Hu 1 aCTpOOHOTIOTUSL.

OcHOBHBIE 3Tanbl HEOPraHU4YECKOU SBOJIIOLIUU. [LimanerapHas
(reojoruueckas) SBOJIONHUSA. XHMHYCSCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue noauMepoB u3 MmonoMepoB. Koaneparnas runote3a A. . Onapuna,
runoresa mnepBuyHoro OynboHa JIx. XongelHa, reHeruyeckas rumore3a [
Ménnepa. Pubosumer (T. Yek) um rumoresa «vupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnn u meToasl €€ n3ydenus. Fickonaemble OpraHn4eCcKue OCTaTKU.
I'eoxpoHonoruss u €€ meroApl. OTHOCUTENBHASI U A0COJIOTHASI T€OXPOHOJIOTHUS.
I'eoxpoHonornyeckas mKana: 30Hbl, 3pbl, IEPUOJBI, TOXU.

HauaneHble STanmbel opraHnyeckoil sBomtouuu. [losBieHue u 3BONIOLUS
HEPBBIX KJIETOK. DBOJIOLUS MeTadoiau3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOIUIEHKM KaK aHaJIOT MEPBBIX Ha 3eMiie COOOILIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKaprOTHI.



[Tpoucxoxaerne 3ykapuoT (CHMOHNOTEHE3). IBOITIOIMOHHOE TTPOUCXOKICHNE
BUPYCOB. [IponcxokneHne MHOTOKIETOUYHBIX OPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIMK BBICHINX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUM U
3aBoeBaHMe UMM cymu. CeMmeHHble pacTeHus. [IpoMcXOoXkIeHHE UBETKOBBIX
pacTEHUM.

OcCHOBHBIE H3Tamnbl 3BOJIONHUHM KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — IMOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0OBbIE KUBOTHBIE. JKM3HL B BOJAE. DBOJIONUSA MTO3BOHOYHBIX.
[Ipoucxoxnenne ambuoduii u pentwiuit. [IpoucxoxaecHue MIIECKOMUTAIOIINX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHne OECMO3BOHOYHBIMU U
MTO3BOHOYHBIMH >KUBOTHBIMH CYIIU.

Paszputne xu3HM Ha 3emie MO dpamM M MEPHOJAM: apXeu, IMPOTEPO30H,
najaeo30ii, Me3030i, KaitHo30M. O0IIast XapaKTepUCTUKA KIIMMATa U T€0JIOTUYECKUX
npotieccoB. [losiBeHre U paciBeT XapaKTepHBIX OPraHU3MOB. YTIie0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIA COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHUYECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAacCOBbIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobiema coxpanenus OuopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTemMa OopraHnyeckoro mupa. [IpuHOuMIBI KiIaccUpUKALUU
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannannanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, k. Xongein, I'. Mémnep, C. Muinep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYCHHUIO CaMO3apoXKIeHUs *ku3HW», «Cxema ombita C. Mmmiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOW  HBomouun», «l'eoXpoHonoruyeckas  IIKaua,
«HavanbpHble 3Tanbl OpraHUYECKON 3BOJIONUNY, «Cxema o0pa3oBaHUs dYKAPUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOU Hpupoabl», «CTpoeHue BUpYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCITH,
«MHorokiierounsie  Bogopocin», «Mxu», «llanoporHukn», «l['omocemeHHbIE
pactenus», «Oprasbl [IBETKOBBIX PaCTEHUIN», « CXeMa pa3BUTHS )KUBOTHOTO MUPA»,
«ApomMopdo3sl KUBOTHBIX», «lIpocteiimmey, «Kumeuynononoctuoie», «Ilmockue
yepBu», «YUneHucroHorue», «PwiOb», «3emMHOBOAHBIEY, «IIpecMbikaromuecs,
«Itney, «Mnekonurarommey, «Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3zputue
XKU3HU B IIPOTEPO3OMCKONM »Hpe», «Pa3BuTme KM3HH B HAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAaHHO30MCKOU 3pey,
«CoBpeMeHHas cucTemMa OpraHu4ecKoro MUpay.



O6opynoBanue: repbapuyd pacTEHUH Pa3IMYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BII&KHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, Uy4elIa IITULl U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEH, TOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHMYECKUX OCTAaTKOB
OpPraHU3MOB.

BupryanbHas gadopaTtopHas padora «MoaenupoBanue onsIToB Muiepa—
KOpu o nzyyenuro abMOreHHOro CHHTE3a OPraHMYEeCKUX COSAMHEHUH B IEPBUYHON
atMocdepe».

JlabopaTopHas pabora «/3yyeHue W ONMCAHHUE KMCKOIAEMbIX OCTAaTKOB
JIPEBHUX OPTAHU3MOBY.

IIpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yuenne ocoOeHHOCTEH CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ10BeKa — AaHTPONOI eHe3

Paznensl 1 3anaun aHTpONooruu. MeTo1bl aHTPOIIOJIOT U H.

CraHoBiEHME TNPEACTABICHUM O IMPOMCXOXKICHUU 4YeNOBeKa. Pennrnosneie
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTUYECKHE, (bu3n0I0ro-OMOXUMHUYECKHUE,
noBeeHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBL.

JBmkymie cuiibl ((pakTopsl) aHTPOMOTreHe3a: OMOJOTrHYECKHEe, COLIHAbHBIE.
CooTHolleHne OMOOTUYECKHUX U COLIMANIBHBIX (PAaKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaAuM aHTpororeHe3a. PanHue dYenoBeKOOOpa3HbIe 00€3bsHBI
(TPOKOHCYITBI) U PaHHUE MMOHTUABI — OOIIHE MPEIKN YeTI0BEKOOOPa3HBIX 00€3bsH U
MOIe. ABCTPAJIONUTEKN — ABYHOTHE IPEAKH JIOAEH. UenoBeK yMelbli, IepBbIe
V3TOTOBIICHUS OPYIUH Tpyaa. YenoBeK NpsAMOXOISIINAN U TIEPBBIN BBIXO/I JIFOACH 32
npenensl Adpuku. YenoBek reifens0eprekuii — o0umit npeok HeaH1epTaabCKOTO
YEJIOBEKa M YEJOBEKa pa3syMHOro. YenoBeK HEaHAEPTAIbCKUUA KaK BHUJ JIOJAECHU
XOJIOJHOTO KJIMMaTa. YenoBeK pa3syMHbId COBPEMEHHOIO THIIA, JIEHUCOBCKHI
YeJI0BEK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetuka u
[1aJIEOr€HOMHUKA.

DOBOJIOLHS COBPEMEHHOTO 4eoBeKa. EcTecTBeHHBI OTOOp B MOIYJISALUAX
yesioBeka. MyTanvoHHbIH npouecc U noaumMopdusM. [lomynsiioHHBIE BOJHBI,
npeiid reHoB, mMurpauus U «d(QpQPexT ocHoBaTeNsH B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.



Uenoseueckue pacel. [loHstue o pace. bosbimme pacel: €BpoOIneoHnaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOUJHAs
(a3uarcko-amepukaHckas). BpeMs W myTH paccelieHHsi 4elioBeKa 0 IJIaHeTe.
EnunctBo  yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco0aeHHOCTh YeNOBEKa K pa3HbIM YCIOBUSIM OKPYXKAIOMEH Cpebl.
Bnusinue reorpaduueckoit cpeapl u apeiida reHoB Ha MOp()oTIoTHio U GU3UOJIOTHIO
YEJI0BEKA.

MexauciuIUInHapHble  METOAsl B (u3udeckol  (OMOJOTHYECKOM)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YEJIOBEUECKUX MOMYJISIUA. bruoconuanbHble MCCAEIOBAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanue K03BOIIOMUN OMOIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, A. 4. Pornackuii, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTOJIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHBI»Y, «CKENeT YeJoBeKa W CKEJIET UIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKyIIME CHIIBI AHTPOIIOT€HE3A», « IBOIIOLUOHHOE
IpPEBO  4eENOBEKa», «ABcTpamonuTek», «UYenosek  ymenslit», «Yenosek
NPAMOXOIAIIMNIY, «JleHncoBckuid yenoek» «Heanaepranpuby, « KpoMmaHbOHIIEIY,
«IIpeaku yenoBeka», « ITamnbl 3BOJIOIUU YEIOBEKA», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEIIOCTEH, IPeIMETOB  MaTepHAIbHOM
KyJIbTYypbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH ¢
MU(OJOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TPOMCXOXKJCHUST 4eJIOBEKa,
doTorpaduu Hax0/I0K UCKOTIAEMBIX OCTATKOB YETIOBEKA, CKEJIET YeJI0OBEKa, MOJIENb
yepera 4YeJa0BeKa U yeperna MUMIIaH3€, MOJIENIb KUCTH YEI0BEKa U KUCTH IIMMIIaH3E,
MOJIENIA TOPCA MPEAKOB YEIIOBEKA.

JladbopaTopHass padora «l3yueHne o0OCOOEHHOCTEH CTpOEHHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IpakTHueckas padora «/3yueHne 3K0JIOrHYECKUX aIallTAllNil YEIIOBEKay.

Tema 6. JkoJiorusi — HayKa O B3aUMOOTHOIICHHMSAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeHl cpeaou

3apok/ieHne U pa3BuTHe dKoJoruu B Tpyaax A. 'ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tenciau, B. H. CykauéBa. Pa3znensl u 3amauu
3KoJIoruH. CBSI3b IKOJIOTUU C IPYTUMHU HAyKaMHU.

Meroabl sxonoruu. [loneBbie HaOMIOIEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUPOJHBIE U JiabopaTopHbie. MoJenupoBaHue B OKOJOTUU. MOHUTOPHUHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, peTMOHATBHBIN U I100aTbHbIN.

3HaueHNEe DKOJOTMYECKUX 3HAHUW JUIA 4YeJIOBEKA. KOJIOTMUECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBS3€HM YeloBe4YeCTBAa C MpUponaoi. PopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPBI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHHUS.



JdemoHcTpanuu

[Toptpetrsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceepuos, 2. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Metoasl skonorun», «Cxema
MOHHUTOPHUHIA OKPYXAIOLIEN CPEBI».

JlaGoparopHast padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUS

Dkosorudeckre (pakTopsl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
AKOJOTMYECKUX (PaKTOPOB: aOMOTUYECKUE, OMOTUYECKUE, aHTponoreHHbie. Oomue
3aKOHOMEPHOCTH JeHCTBUA 3Kosorndeckux ¢akropo. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTCHOOMOHTHBIC
OpraHU3MBl.

Abuornueckue ¢akrtopel. CBeT Kak »Kkonorumdeckuil (akrtop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. JKOJIOTUYECKHUE TPYMIIbI
pacTeHHil M >KUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CHUrHalibHasi pojb CBETa.
doToneproIn3M.

Temneparypa kak skonorudyeckui (axrtop. JleiicTBue TemiepaTypsl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak skojormyeckuid (akrtop. Ilpucmocobsenus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Knaccudukamus pacTeHHil MO OTHOIICHHUIO K
Bozie. [Ipucrnoco0nennst )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuUTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHas,
rNIyOMHHAs  TMOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  PU3NKO-XUMHUYECKHE
0COOEHHOCTH cpeji 00uTaHus opraHu3moB. [IpucrnocoOnenus opraHu3MoB K )KM3HU
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJlnyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie hopmbl opranu3moB. [lonsTue o sxu3HeHHo# hopme. JKuzHeHHbIe
(GopMBI pacTeHMii: NEpeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBBHI,
oJIHOJIeTHUE TpaBbl. JKu3HEeHHBbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOuoHTHl. OCOOEHHOCTH CTPOCHHMS U 00pa3a >KU3HHU.

buoruueckue paxroprl. Bumbl OMOTHYECKUX B3aUMOJIEHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, CUMOMO3 U ero (opmbl. [lapazutusm, koomepauusi, MyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJCOHUYECTBO). Hetpoduueckue
B3aUMOJIeHicTBUsL  (Tommueckue, (opuueckue, dadbpudeckue). 3HAUCHUE



OMOTHYECKMX B3aUMOJCHCTBUI JJisi CYyIIECTBOBAHUS OpPraHU3MOB B Cpelie
oOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudeckue (axropb», «CBETOBOM CIEKTpY,
«OJKOJOTUYECKHE TPYNIIbl )KMBOTHBIX 10 OTHOLIEHHUIO K CBETY», «TenIoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKMBOTHBIE», «DHU3MONIOrMUEcKue ananTanuu
KUBOTHBIX», «Cpenbl o0OWTaHMS OpraHU3MOB», «bHoJOrMYecKkue pUTMBD,
«Kuznennsie popmbl pacTeHui», « KuzneHHbIe POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTeMa XBOWHOro Jjecay, «llenmn nuranusy,
«XUIHAYECTBOY, «ITapazutuzmy, «KonkypeHuus», «CumMbm03»,
«KoMMmeHcanuzmy».

OGopynoBanue: TepbOapu pPacTeHUWU M JKUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX 5SKOJOTHYECKHX (PAKTOPOB, TepOapuul CBETONIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapUu U KOJUICKIIUU TEIIONTIOOMBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Uyuyesna MTHUIl U 3Bepel, repdbapuu
pacTeHui, OTHOCAUIMXCS K TUrpoduTaM, Kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl aHHbBIX TPYMI, KOJUIEKIIMU XKUBOTHBIX, OOUTAIOMIMX B Pa3HBbIX Cpenax,
repOapuM M KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJAJarONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBHM JKU3HU, repbapuu u
KOJUIEKI[UM DPACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKIUHU
KUBOTHBIX, YUACTBYIOIIKX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pabGora «BbIsSBICHHE TMPUCIIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabora «BbisiBICHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUIN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko10rusi BUIOB M MOIYJIA MK

DKOJIOTUYECKUE XapaKTEPUCTUKU MTOMYJISILUU. [Monynsimusa ~ Kak
o6uonoruueckas cucrema. Poiab HeomHOpOIHOCTH Ccpebl, GU3UUECKUX O0aphepoB U
0COOEHHOCTEH OMOIOTMU BUAOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPBI
nonyysiquid. (OCHOBHBIE TIOKA3aTENW IOMYJSLUMU: YHCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUT'PALUSL.

OKoJIoruyeckass CTpykKrypa nomyssuud. OLeHKa YHCIEHHOCTH MHOMYJIALNH.
JlnHaMuKa MONMyJAUU U €€ peryisanus. bUOoTHYeCKUM NOTEHIMAl IOIYJIALMHU.
MopenupoBaHue TMHAMUKH NOMYJsAIUU. KprBble pocTa YMCIEHHOCTHU MOIMYISLUH.
KpuBbie BbDKuBaHUS. Perynsmuss 4uMCIEHHOCTH TOMYJSAIHA: poyib (PaKTOpOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctpaterun).

[Tonsitue 00 sKojoruyeckod Humie Buaa. MecrooOutanue. MHoOromepHas
MoJziesib dKosiorndeckon HumM Jk.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECcKOU
HuiM. [loTeHnnanbHas U pealTu30BaHHas HUIIIN.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BuUabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUYECKUE IKBUBAICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUSI W MUTpauuid KUBOTHBIX. buonormyeckue
WHBa3UH YyKEPOJHBIX BUOB.

JdemoHncTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuublt U cxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU TMOMYJIAIUNY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyJjsanum», «Bo3pactHele  nupamuabl
nonyaanun», «CKOpPOCTh  3acelieHUus MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojens s3konorndeckon Humm Jx. M. XaTunHcoHay.

OGopynoBanue: repOapruy pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JlabopatopHnas padora «IIpucnocodseHns ceMsH pacCTEHUI K PACCEIEHUION.

Tema 9. Ikos0rus coo0IECTB. IKOJOTHYECKHE CUCTEMBI.

CoobmiecTtBa opraHu3MoB. buornieHo3 u ero crpykrypa. CBs3u MeExIy
OopraHu3MaMH B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. JIx. Tencnam). OyHKIIMOHATBHBIE
OJIOKM OpraHu3MOB B DKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckne nenu u cern. AOHoOTHUECKHE OJIOKH
skocucrteMm. [1ouBsl U Wbl B 3kocucTeMax. KpyroBopor BEwEeCTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE MOKA3ATENH SKOCUCTEMBL. bruomacca 1 npoayKius. IKOJIOTUUYECKUE
MAPaMUJIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @uyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W HUX NPUYMHBL. AHTPONOT€HHBIE BO3JCHCTBUA HA
cykueccuu. KinumakcHoe coobimiecTBo. bruopasnoobOpasue u motHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIECTBR.

[IpupoiHBIE SKOCUCTEMBI. IKOCUCHEMbL 03EP U peK. IKocucmemvl Mopeu u
0Keanos. Ixocucmemvl MyHOp, 1ecos8, cmenell, nyCmblHb.

AHTpOIIOTE€HHBIE JKOCUCTEMBI. Arpo3kocuctema. ArporneHo3. Paznuuuns
MEK]1y aHTPOIIOT€HHBIMU U MPUPOJIHBIMU 3KOCUCTEMAaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
dbiaopa u dayna. CuHaHTpomuzalus Tropojickor ¢dayHbl. buomorndeckoe u
X035IUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
KOCHUCTEMAX. Poib Kackaonoz2o 3ghghexma u 8uU008-30UPuKamopos (Kiouesvix
8U008) 8 pynkyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISAIUA U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmvl 6030eticmaus 3a2psa3sHeHUll PA3HbIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030elicmaus. Meroaonorus
MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tenciu.
Tabmuuer u  cxembl:  «CTpykrypa  OuoreHo3a»,  «IDKOcHCTEMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemecTB B 3kocuctemey, «L{ernm
nuTaHusa (macTOWIHAs, JAETpUTHas)», «IKOJOTMYECKas NupamMuia Yucem,
«JKojoruyeckas nupamuaa OMoMacchy, «IKOJIOTHYECKas MUPAMUIA SHEPTUMY,
«O0bpa3oBanue Oonotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jeca MOCe
noxapa», «9Kocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTuu B arpoiienose», «I[Ipumepsl ypboskocucTem».

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIIMH HACEKOMBIX, dydea ITHUIl U
3Bepei, repdapru KyJbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJICITh
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

JladbopaTtopHass paGora «M3ydenne pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcHsl B TUIIUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsiK,
eJIbHUK, HA CyXOJOJbHBIN UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypcusi «DKCKYpCUsl B arposKocuctemy (Ha Mojie WIW B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rirodaabHas IKocHUCTEMA

buochepa — obmiermianerapHas o00ojiouka 3eMIIM, T/I€ CYIIECTBYET WIU
CyIllecTBOBaJIa XM3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpyaax J. 3iocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uochepst u e€ coctan. JKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CylIecTBOBaHUsA Onocdepbl. OcodeHHOCTH Onochepsl Kak
rJ100anbHON IKOCUCTEMBI. JlMHAaMuUeckoe paBHOBecue B Ouochepe. Kpyropoporsl
BELIECTB U OMOTr€0OXMMHUUYECKHUE LIUKIbI (Yriaepoaa, a30Ta). PUTMUYHOCTD SIBICHUI B
ouocdepe.



3onanbHOCTh Onochepsl. [TonsTre o Onome. OCHOBHBIE OMOMBI CYIIH: TYHPA,
XBOMHBIE JieCa, CMEIIAHHbIE M IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI,
MyCThIHU, TPONUYECKUE JIeca, BEICOKOTOPhA. KiluMar, pacTUTENbHBIN U dKUBOTHBIN
MHP OMOMOB CYIIIH.

CtpykTypa v PyHKIIUS KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO MOTEHIIUANA U
OonocepHbIX PYHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnanckuid, 3. 3rocc.

Tabmuubr 1 cxemsl: «I'eochepsr 3emin», «KpyroBopor azora B mpupoje»,
«Kpyrosopor yrinepoma B mpupoae», «KpyroBopoT Kuciopona B HIPHUPOAEY,
«KpyroBopoT Boabl B npupojie», «OCHOBHbIE OMOMBI cymny, «KiaumaTudyeckue
nosica 3emnny», «TyHapay, «Tailray, «Cmemanaeiii jgec», «IIMpoKoIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii gecy.

O06opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH YKUBOTHBIX.

Tema 11. YestoBek n OKpykaouias cpeaa

DKOJIOTUYECKUE KpU3UChl M WX NOpUuMHBL Bo3aelicTBue denoBeka Ha
ouocdepy. 3arpsi3HeHre BO3AYLIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEeHUE BOJTHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JECHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA MUp. OXpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MPUHIMIBI OXPAHBI MPUPOIBIL.
Kpacupie xuuru. Ocobo oxpansembie mpupoansie Ttepputopuu (OOIIT).
Borannueckue casibl 1 300J0THYECKHE MTAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOIO PA3BUTHS YEIIOBEUECTBA M IMPHUPOIBIL.
PaunoHaneHOE  MpPUPONONOJIB30BAHUE U COXpaHEHHE  OHMOJOTMYECKOTO
pazHooOpasust 3emun. OOIKME 3aKOHOMEPHOCTH TJOOAIBHBIX YKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBHUA.

Pa3zBuTne METONOB MOHUTOPUHIa PAa3BUTHSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie uccredosaHus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarouwjue O00CMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHOBbI
aKopeadbunumayuu Kocucmem U Ccnocooos 060pvObLl ¢  OUONOBPEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHulx IKOCUCTEM.

JdemoHcTpanuu

Tabnuubl U cxeMbl: «3arpsi3HeHne aTMoc(epb», «3arpsa3HeHue ruApocepb»,
«3arpsi3HeHue nouBbhy, «IlapHuKOBBINA 3PPexT», «Ocob0 oXpaHseMble TPUPOIHBIC
TeppUTOpUN», «MOJIEIH YIPaBISIEMOTO MUPAY.



Ob6opynoBanwue: ¢doTtorpaduu OXpaHSIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kauru Poccutickont @enepanuu, KpacHON KHUTM peTHOHA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarpeIMETHBIC U MIPEAMETHBIE.

B cTpykType JMUHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbI MO0 OMOIOTHH
BBIJICJICHBI CJIEAYIOLIUE COCTABIISAIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUUCKON
TPaXTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENECICHHUI0, Haliuyue Mmomusayuu K OOydeHWI0O  OWOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHX YOEXIEHUH JHMYHOCTHM Ha OCHOBE
KIIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULMNA Pa3BUTHS OHMOIOTHUECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
JESATCIILHOCTH IICHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPHCYIIUMH CHCTEME
OMOJIOrHYECKOro 00pa30BaHus, Haluyue npasoCco3HAHUs FIKOTIOTUIECKON KYIbTYPHI,
CNOCOOHOCMU CMABUMb TIETIH U CTPOUTH JKU3HEHHBIE TIAHBL.

JIMIHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MPOTPAMMBI TI0O OMOJIOTHH JOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
TPaJAUIIMOHHBIMU POCCUNUCKUMH COIIMOKYJIBTYPHBIMU, HCTOPHYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOITIO3HAHMS, CaMOBOCIIUTaHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YBO)XEHUS K 3aKOHY M MPaBOMOPSAIKY, UYEIOBEKY TpyJa M CTapuIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OEpPEXHOT0 OTHOIICHHS K KyJIbTYpHOMY HACJICIUI0 U
TpaIuIUsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit deneparuu, nmpupoje u
OKPY’KarolIen cpee.

JIMdHOCTHBIE pe3yJbTaThl OCBOEHHS YyuyeOHoro mpenmera «buomorus»
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPCHHEW TIO3HWIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  yOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pacUIMpEHUE KU3HEHHOTO
OTIBITa W OMBITA JEATEIHPHOCTH B MPOIECCE PeaTu3allid OCHOBHBIX HalpaBICHUI
BOCTIMTATEIIHHON JACSITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCcKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YyYarOIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH, yBaXKEHUE 3aKOHA
U TIPaBOMOPSIKA;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOH NIEATEILHOCTH ITPH CO3/IaHUN YUESOHBIX
MPOEKTOB, PpEIIEHUM Y4YeOHBIX MW TMO3HABATENBHBIX 3a/1a4, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLUAIBHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B NIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOMN AEATEIIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS ¢

c(hOpMHPOBAHHOCTh POCCUMCKON I'paXAaHCKON UIEHTUYHOCTH, MaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mnepea PoanHoii, ropaoctu
3a CBOM Kpau, CBOXO PonnHy, CBOM f3BIK M KyJNbTYpPYy, IPOLLIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIbHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K NMIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TOHUMAHHWS 3HA4YCHUs OWOJOTUM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOI'O 00I1eCTBa;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE TYXOBHBIX [IEHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJAUTEIAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusmMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUYAsl 3CTETHKY ObITa, Hay4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MIOHUMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIaronoJy4ms:

MOHUMAaHME U peali3aIys 3J0POBOro 1 6€30macHoro oopasa Ku3HH (310pOBOE
NUTaHUE, COOJIIOEHNE TUTUEHUYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN peKUM
3aHATUH W OTAbIXa, peryispHas (¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 37]0POBBIO;

MOHUMAaHUE 1IEHHOCTH TMpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHHWE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPUBBIUCK (YHOTpeOICHHS
AJIKOT0JIsl, HAPKOTUKOB, KypEeHHUSI);

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOM JAESTEIbHOCTU TEXHOJOTMYECKOM M COLMAaIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHSTH TaKyO JEATEeIbHOCTD;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
COOCTBEHHbIE )KU3HEHHbIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IEIeCO00pa3HOE OTHOIICHUE K MMPUPO/IC KaK UCTOUYHUKY YKU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX [MOCIEACTBUNA IS
OKPYXKarolen Cpebl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
peLIeHuUs;

CIIOCOOHOCTH MCITOJIB30BATh MPUOOPETAEMBIC TIPU N3YUECHUN OMOJIOTHH 3HAHMUSI
U YMEHHUS T[pU pEHIeHUH TMpoOJeM, CBSI3aHHBIX C  palMOHAJIbHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEICHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPUATHE ACHCTBUMN, IPUHOCIIIUX BPE OKPYKAIOLIEH IPUPOIHON
cpene, yMeHHE MPOTHO3MPOBATH HEOJIArOMPUATHBIE DKOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAIATh UX;



HaJIM4HME Pa3BUTOIO KOJIOIMYECKOr0 MBIIUIEHHUS, SKOJIOITMYECKON KYJIbTYpHI,
OmnbITa NeSATEIbHOCTU HKOJIOTMYECKOM HaIpaBJI€HHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATENIbHOW, KOMMYHHKAaTUBHONW M COILMAIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUUYECKON IE€ATEIBHOCTH SKOJIOIMUECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW MpPaKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM W UYWUTATEIbCKOW KYJNbTYphl KaK CpEACTBa
B3aMMOJEMCTBUS MEXKIY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHOJOTMM KakK HayKH, OCO3HaHUS €€ pojau B
(GopMUpPOBaHNWN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEACTABICHUS] 00 OKpPYXAlOlEM MHpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKAa U
oOmiecTBa, B IO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH NIpodsieM
COXPaHEHHUS IPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJIsI COBPEMEHHOW LMBHIIA3ALMU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTh PeCypCHble  IPOoOJIEMbl  Pa3BUTHUS
YeJI0BEYeCTBa, OUCKA MyTeH BBIXOAA U3 II00aNbHBIX SKOJIOTMUECKUX MPOOIeM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYypCcOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OHMOJOTMYECKMX 3HAaHMW B LEJAX
NOBBIIICHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAJIBHOMW I'pPaMOTHOCTH oOydarouiuxcs, (popmupyemon
IpU U3YYEHUU OMOJIOTUH;

NOHUMAaHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJyYaeMble 3HAHUS [Js aHald3a |
OOBSICHEHUS SBJICHUI OKPYXAIOIIEro MUpa M MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAay4HbIX (aKkTOB U
UMEIOINXCS JAaHHBIX C LEJIbI0 OJIYYEHHS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
pelIeHns Ipo0JIeM B pealIbHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HaHUE ILIEHHOCTH HAy4YHOH JEATEIbHOCTH, NOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATENBHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHNI0, K AaKTHUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUN IO OMOJIOrMM B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSAMHU.



METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble s  (OpPMHpPOBAHUS MHUPOBO33PEHHUSI OOYyYAIOIIKXCS
MEXTUCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOUIeHAYYHbIE TIOHATHSA, OTPaKaOIIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHENU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, YHEPIUs, SIBJICHUE, MPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHNE, HAOIIOICHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUE); YHUBEPCATbHBIC
yueOHble JeicTBUS (TMO3HABaTeNbHbIC, KOMMYHHKATHBHBIC, PETYJSATHUBHEIC),
oOecrneunBaronye popMupoBaHue GyHKIMOHATIBHOW TPaMOTHOCTH M COLIMAJIBHOMN
KOMIETEHIIMH  OOYYarolIMXCs; CIOCOOHOCTh  OOYYaroIIMXCS — HCIIOJIb30BATh
OCBOEHHBIE MEKIUCIUILIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCATbHbBIE
y4eOHbIE IUCTBUS B TO3HABATENHLHON U COLMATILHOM MpPaKTHKE.

B pesynpraTe nzydenusi OM0JI0ruM Ha YPOBHE CpeHEro 0011ero oopa3oBaHus
y obOyuatomerocs OyayT chOpMHpPOBAaHBI ITTO3HABATEIbHBIC YHUBEPCAIbHBIC
yueOHbIe NIeHCTBUS, KOMMYHHKATHBHBIE YHHUBEpCalbHbIC Y4eOHbIC IEWCTBUA,
PEryJsITUBHBIE YHUBEPCAIbHbIC yUeOHBIEC IEHCTBUSI, COBMECTHAS IEATETbHOCTD.

MertanpenmeTHble pe3ybTaTbl OCBOCHHUS IMPOTrpamMMbl CPEIHEro OOIIEro
00pa30BaHMS TOJKHBI OTPaXKaTh:

OsJaanenue YHHUBeEpPCAJIbHBIMU Y4eOHbIMHU NMO3HABATEJbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENNbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  MpobieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUA TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CpaBHEHHS, KiIacCu(UKAIUU, 0000IICHNS ), PACKPHIBATH CMBICIT
OMOJOTHYECKUX MOHATHI (BBIACTATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMH MOHSATUSAMH );

OMpeNeNsaTh LEeNu JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JTOCTUXKEHHSI, COOTHOCHTD PE3YJIbTAThI JEATEIILHOCTH C MTOCTABICHHBIMU LEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUIA
YKUBOM IIPUPOLBI;

CTPOUTh JIOTMUECKHUE paACCYKIACHHUsSI (MHIYKTUBHBIC, JE€AYKTUBHbBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pPaccMaTpUBAEMBIX
SABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHHUS;

PUMEHSTh CXEMHO-MOJEIIbHBIE CPEICTBA IS TIPECTABICHHUS CYIIIECTBEHHBIX
CBA3€M W OTHOLICHUMM B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a Takke
IPOTUBOPEUYHI PAa3HOrO pPOJA, BBIABICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHUKAX;



pa3pabarbiBaTh IUIaH pEHICHUsS MPOOJEeMbl C YYETOM aHajIn3a HMMEIOLIUXCS
MaTepHUaAIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JAESTENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH pabOTy B YCIOBUIX PEAIbHOT0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUIEHUE IPU PELUICHUH )KM3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCIeN0BATEIbCKIE TeifiCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKON U MPOSKTHOM JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHust npodieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIIEHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUBI JIESITEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpPHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4€OHBIX
CUTYalLUsIX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMUpOBaTh HAyUHBI TUI MBIIUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMynaupoBaTh COOCTBEHHBbIE 3aJayd B 00pazoBaTEIbHOMN
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBIATH IPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJIH3UpoOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Y €€ PEIICHUs], HAXOAUTh apr'yMEHTHI U1 10Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

AHAJIM3UPOBaTh IOJIYYEHHBIE B XOJE€ PEIICHHUS 3aJayd  Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATh LIEJICHANPABICHHBIN MOUCK IEepeHoca CPEACTB M CHOCO00B
NENUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M IPAKTUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE WJEH, Mpejararb OPUrMHAIBHBIE MOAXOJbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALUHU (TEKCTE yueOHOIro
nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHeTe), aHaIU3UpOBATh
UH(OPMALIMIO Pa3IMYHBIX BUJOB U (POPM IpEACTaBICHUS, KPUTUUYECKH OLIEHUBATH
€€ JJ0CTOBEPHOCTh U HENIPOTHBOPEUYNBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3TMYHBIE METOJIbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManru, HEOOXOAUMOM Il BBINOTHEHUS YYEOHBIX
3ajad;

npuOOpeTaTh OIBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIH30BAHUS PA3TMYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMaIbHYI0  (OpMY  TPEACTABICHHUS
O6uonoruyeckor nHGopManuu (CXembl, TpadUKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa NpH paboTe ¢
Oouonornueckod HMHPOpMALME: MPUMEHATh XUMHUYECKUE, (QU3NYECKHEe U
MaTEeMaTUYECKUe 3HAKW W CHUMBOJBI, (HOpMyIibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIaJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3alIUThl  UHOOpMAILNH,
uH(}OpMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyajieHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU JA€HCTBUSAMM:

1) obmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE€ WM JUCKYCCUM TIO CYIIECTBY OOCYKJTaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeIaraeMoi
3a/1a4d, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIIMN JIPYTrUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOIIECHUS, TOHUMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH ITEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIIOCOOaMHU OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNE K COOECETHUKY
U B KOPPEKTHOU GopMe (HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaTbHOM
paboThI IPH PEIICHUU OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Yy4eOHOM 3a1auu;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C ydéToM OOMUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KOTO YieHA KOJUICKTHBRA,;

OpUHUMATh 1IeJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH |
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenenaTb poiad € YyYETOM MHEHHMI YYAaCTHHKOB, OOCYXKIAThb pE3YJIbTaThl
COBMECTHO palbOThI;

OLICHUBATh KaY€CTBO CBOETO BKJIa/1a U KaXKJAOT0 YYaCTHUKA KOMaHbI B OOLIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE IPOEKTHI, OIEHMBAThb HAEU C TO3ULIMH HOBU3HBHI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TMO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IMYHbIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUITMATHBHBIM.

OByajieHNe YHUBEPCATbHBIMHU PEryJISTHBHBIMHU JeHCTBUAMM:

1) camoopranuzanusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBICHUS MpoOJieM M UX
pEIIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJIeBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKAax MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JESITEIbHOCTD, BBISBIIATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIEC 3a/lauu B 00pa30oBaTEIbHON
NEeATENbHOCTH U dKU3HEHHBIX CUTYALUSIX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacUIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHHUBATH MTPHUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (HOPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW SPYIULUU B
pa3HbIX 00JacTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEISIM;

BJaJeTh HABbIKAMU  MO3HABaTENbHON  pedrexkcun Kak  OCO3HaHUs
COBEPILAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX pPE3YyJIbTaTOB U
OCHOBaHMH, UCIMOJIb30BaTh MPUEMBI pedIeKCUU Il OLEHKH CUTYyallMu, BbIOOpa
BEPHOT'O PELLIEHUS;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUSA IO HX
CHUKEHUIO;

OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX TMpU aHallu3e pe3yJIbTaToB
NEeATENbHOCTH;



3) npuHsiTHE cedsI M IPYrux:
OPUHUMATh Ce0sl, MIOHUMAsi CBOM HEJJOCTATKU U JJOCTOMHCTBA;
IPUHAMATh MOTHBBI W apryMEHTBl JPYTHX NPU aHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;
npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJOBEKa.
NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yabTaThl OCBOCHHUS COJEp)KaHUs Y4eOHOro mpeaMmeTa
«buonorus» Ha yriayONEHHOM YypOBHE OpPUEHTUPOBaHbI Ha olecreyeHue
npoduibHOoro  oOydenust  oOydvarommxcss  Owonmoruu. OHM — BKIJIIOYAIOT:
cneruduueckue s OMONIOTUH HayuyHbIe 3HAHUS, YMEHUS U CIIOCOObI IeWCTBUM 11O
OCBOCHMIO, MHTEPIIPETALIMU U MPeoOpPa30BAHUIO 3HAHUM, BUABI JESITEIBHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHBIX >KU3HEHHBIX CUTyalusix. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
roJlaM U3y4YeHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUs ydeOHOro mpeamera «buomorus» B 10
Klacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJIM OHOJIOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (D)OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NO3HAaHUM  3aKOHOB NOPUPOABI M  pEUIEHUHM TpoOJeM  PallOHAIBLHOTO
IPUPOIONOIB30BAHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTUH;

BJIAJCHUE CHCTEMOW OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIyue OUOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIPOU3BEIICHUE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT M Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(knerouynas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenacTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€IMHO0Opa3us
INOTOMKOB II€PBOT0 IOKOJIEHUS, PACHICIUICHHs, YUCTOTHI IaMET, HE3aBUCUMOIO
HacinenoBanuss [. MeHnens, TOMOJOTMYECKUX psAJOB B  HACJIEICTBEHHOU
u3menunBoctyu H. M. BaBuiioBa), npuHUUIBI (KOMIIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMU HAy4HOI'O IIO3HAHMS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAaHUAX KUBBIX OOBEKTOB (ONMUCaHUE, H3MEpEHHE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIACNATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapuoOT, OJHOKIETOYHBIX K MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPraHOB U CUCTEM
OpraHOB PpACTEHUM, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEACSITEIbHOCTH,



IPOTEKAIOIIUX B OPraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKHX
IpoLIECCOB: 0OMEHA BEUIECTB (MeTa00IM3M), MPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIro U reTepoTpoHOTrO TUIOB MUTAHMS, (POTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHes3a, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUs,  HMHJIMBUIYaJlbHOTO  Pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXKIY OPraHOMJAaMH KIETKH W UX
(YHKIUSAMHU, CTPOEHUEM KJIETOK pAa3HbIX TKaHeM M UX (QYyHKUUAMHU, MEXITY
OpraHaMM M CHCTEMaMH OpPraHOB y PpAcCTEHH, »XMBOTHBIX M YeJOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoOB U MX (QYHKIHUSIMH, MEXIY O3TanaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
TanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTUIIOM U
dakTopamu cpesibl OOUTaHUS;

YMEHHE BBISBISATH OTIMYUTENbHBIE TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHMi, )KUBOTHBIX U YEJIOBEKa;

YMEHHME HCIHOJIb30BAaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniarb OMOJIOTMYECKUE 3aJa4, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCaMU U SIBICHUSMU, J€NaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M TpakTUYecKue padoThl, COOIIOAATH
nmpaBuia nmpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJIBUTaThb TUIIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpysl Iellb HCCIeNOBAaHUS, aHAIM3HPOBATh IOJYyYEHHBIC
pE3yJIbTaThI U JeNaTh BBIBOIBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCJENOBATENbCKOW paboTe mo OHoJorum,
HKOJIOTUM U MEIUIMHE, MPOBOAMMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABISATh  MOJIYYCHHBIE  pe3ylbTaThl Ha  YYCHHYECKHX
KOH(EPEHITUSIX;

YMEHHME OLICHUBATh AITHUYECKHUE AacleKThl COBPEMEHHBIX HCCJIEIOBaHUI B
o0yacTu OMOJIOTUN U METUIIMHBI (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOZIOTBOPEHHUE,
HanpaBJIEHHOE N3MEHEHNE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHME OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oyayuied mpodeccuoHaIbHOU
JESTeIbHOCTH B 00J1acTH OMOJIOTMH, MEIAMIIMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIIICTBA, MUINEBON MPOMBIIUIEHHOCTH, YTIIyONSTh MO3HABATEIHHBIN
MHTEpEC, HAIIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccun u
OpOAODKEHNE OHOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3alUsAX CpPEIHEro
po(heCcCHOHATBFHOTO U BHICIIET0 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTro mpeamera «buomorus» B 11
Kaacce NOJKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHHHM 3aKOHOB MPHUPOJABl M PEIICHHH SKOJOTHYECKUX
npoOJjieM 4YeJIOBEYECTBA, a TaKXKE B PEIICHUU BOMPOCOB PalMOHAIBLHOIO
MPUPOJIOIIOIB30BaHus, U B (DOPMHUPOBAHUU 1IEHHOCTHOI'O OTHOIICHHS K MPHUPOJE,
0O0IIIECTBY, YEIOBEKY, O BKJIaJIeé POCCHICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BJIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
omnpene’eHusT M TMOHMMAaHHME CYIIHOCTH OCHOBOIIOJAralmIuX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, IKOCHUcCTeMa, Ouocdepa), OHOIOTHYECKHE TEOpUU
(aBosroninoHHast Teopust U. JlapBuHa, CUHTETHYECKAs TEOPHUS IBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — o nyTsx 1 HampasieHUsX 3Boitounu, B.M. BepHnaackoro — o
ouocdepe), 3akoHbl (reHeruyeckoro paBHoBecust J[x. Xapau u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
SKOJIOTMYECKOM MUpaMUIIbl SHEPTrUM), rumnore3sl (runoreza «vupa PHK» V.
I'unGepra);

YyMEHHE  BJAJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  IIO3HAHMS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U IKOCHCTEM
(onucaHue, U3MEpeHue, HaONI0JeHNEe, SKCIEPUMEHT), COco0aMHu BBISBICHUS U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE MPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCHUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AITIOMATPUIECKOTO M CUMITATPUYECKOTO BU000pa30BaHUA,
BIUSHUS  JBWXKYIIMX  CHJ  OBOJIOIMKM  HAa  TeHODOHA  TOMYJISIIUH,
PUCIOCOOJICHHOCTH OPraHU3MOB K cpejie 0OUTaHMs, YepeoBaHus HaIllpaBICHUN
ABOJIIOLINY, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3UM MEXIYy MPOIECCAMU SBOJIIOINH,
JOBI)KYIIMMH CHJIAMH AHTPOIIOTE€HE3a, KOMIIOHEHTaMHU Pa3JM4YHbIX 3KOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpefie OOWTaHus, a0MOTUYECKUX U OMOTHYECKHX
KOMITOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBSI3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIION€HHBIX U3MEHEHHUM B 3KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCHOJIb30BaTh COOTBETCTBYIOIIUE ApPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0Ka3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aMMOCBS3U OPTaHU3MOB U CpeJlbl OOUTaHMUSI, €AUHCTBA



YeI0OBEUYECKUX pac, HEOOXOIUMOCTH COXpaHEHHS MHOrooOpasusi BHJOB U
HKOCHCTEM KaK yCIOBHSI COCYIIIECTBOBAHMSI MPUPOABI M UEJIOBEUECTBA;

YMEHHE peniath OMOJIOTUYECKUE 33]]a41, BBISBIISATH IPUUYNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOIECCAMU U SBIICHUSIMH, J1€TaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpakTUYeCKue padoThl, COOIHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyJIHpysl 1ellb HCCIEeNOBaHUS, aHAJIM3UPOBATh IOJYyUYEHHBIE
pE3yNIbTaThI U JAeNaTh BBIBOIBL;

yMEHUE Y4YacTBOBATh B y4eOHO-UCCIIEIOBATEIbCKOW paboTe Mo OMOJIOTUH,
JKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYCHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUHsIX;

yMEHHUE OLIEHUBATh TMIOTE3bI M TEOPUH O MPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEIACTBUIAX M CIOcobax MpeaoTBpalieHus
r100anbHbIX U3MEHEHUU B Ouocdepe;

YMEHUE OCYILIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpoQeccuoHaTbHON
NeSTENLHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTMH, IICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3sIMCTBa, MUIIEBON
IPOMBIIUIEHHOCTH, YTJIyOJATh TO3HABATENbHBIA MHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIICH  mpodeccHn ©  MPOJOJDKEHHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICITIIET'O0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoTbI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3YUYCHHE
3 Buonorust kineTku 2 0.5
4 XumMudeckas Opranu3anus KJIeTKU 10
5 Ctpoenue 1 GyHKIIUU KICTKH 8
5 OOMeH BellecTB U MpeBpallleHrue YHEPrUH B 9 1
KIIETKE
7 Hacnencreennas undopmanus u 9 05
peanuzarys e€ B KJIETKe
JKW3HEHHBIN [IUKIT KIETKA 6 1
Crpoenne u pyHKIIUN OPTraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 I'enetrka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKAsE OMOTIOTHS 4
17 PezepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

13




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IlpakTnuyeckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 3apoIeHnE U Pa3BUTHE IBOJTIOIIHOHHBIX 4
NPEJCTaBICHHI B OMOJIOTHH
Mukpo3BoNIONMS U €€ Pe3yJIbTaThl 14 2
MaxkposBorOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HU HA
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHne YemoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIECHHSIX
6 OpPraHU3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenon
OpranusMmsl U cpesja 0OUTaHUs 1.5
DKOJIOTHS BUJOB U TIOMYJISAIIAN 0.5
DKoJ0rus COO0IECTB. DKOIOTHUECKHE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rmodanbHas skocucTemMa
11 UYenoBek U OKpysKaromas cpena
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchbl
1 buonorus kak KOMIUIEKCHAsA HayKa U Kak 1
4acTh COBPEMEHHOT'0 00IIIeCTBa
2 JKuBble cucTeMbl M UX CBOWCTBA
3 YpoBHEBast OpraHu3anus )KUBBIX CUCTEM 1
4 Hcropust OTKPBITHS U N3YUEHUS KIETKH. 1

Knetounas Teopus

MeTob1 MOJIEKYIISIPHOM U KJIIETOYHOH
ouonoruu. [IpakTrueckas padota «M3ydenne
METO0B KJIETOUYHOMU OHOIOTUN
(xpomarorpadusi, snexkTpodopes,
muddepeHanbHoe HeHTpUpyrupoBaHue,
[TLP)»

6 XUMHAYECKUH COCTAB KIIETKHU 1

MuHepabHbIe BEIIECTBA KIETKH, UX
Ouostornueckast pojb

OpraHuyecKue BeIecTBa KJICTKH — OCJIKH.
8 JlaboparopHnas pabota «OO0HapyKeHHE 1 0.5
OCJIKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIHID)

CBoiicTBa, knaccupukanus 1 QyHKIHHA
OeKoB




OpFaHI/I'-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTIIEBOIBI

11 Opranuyeckue BeniecTBa KJIeTKU — JIMIHIbI
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «MccrnenoBanue 0.5
HYKJICMHOBBIX KUCIIOT, BBIZICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»

13 Crtpoenue u pynkiuu ATO. [Ipyrue
nykiaeosuarpudocdars (HTD)

14 CexBennpoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUIITOMHUKH, IPOTEOMHKH

15 Mertoabl cTpyKTypHOI OHOJIOTHU

16 Tunsl kietok. [IpokaproTnyeckas KieTka
CrpoeHnue 3yKapuoTUIECKOU KIIETKH.

17 [TpakTuueckas padora «/3ydyeHnue cBOMCTB 0.5
KIIETOYHOU MEMOpPaHbD)

18 IToBepXHOCTHBIN annapar KIeTKH
OnHOMEMOpaHHBIE OPTaHOM BT KICTKH.

19 [Tpaktuueckas padora «M3yuenue qBUKEHUS 0.5
LIUTOIIA3MbI B PACTUTEIBHBIX KIETKaX)

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH:

20 MUTOXOHJIPHH, TUIACTH B JlabopaTtopHas 05
pabota «VccnenoBanue mia3Mou3a u '
JIETIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)»

21 HememOpaHHbBIE OpraHOHIBI KJIETKH

22 Crtpoenue u QyHKIUH siipa




23

CpaBHI/ITeJ'H)Haﬂ XapaKTECPHUCTHUKA KIIECTOK
sykapuort. JlabopaTopHas padora «3yueHnue
CTPOEHUS KJIETOK Pa3INUHBIX OPTaHU3MOBY»

0.5

24

ACCUMMIISITIVS U TUCCUMMIISIITUSL — JIBE
CTOpOHBI MeTabom3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas pabora «M3yuenune
KaTaJUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha
pUMepe aMIIIa3bl WK KaTajaa3bl)»

25

DepMEeHTaTUBHBINA XapaKTeP peaKiuii
KJIETOYHOT0 MeTabou3ma. JlabopaTopHas
pabora «M13yueHue GpepMeHTaTUBHOIO
paciIenyieHust IEPOKCHIa BOJOPOa B
PACTUTETBHBIX M JKUBOTHBIX KIETKAX)

0.5

26

benku-akTuBaTOPHI U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THIT 0OMEHA BEUIECTB

28

dorocunre’

29

XemocuHte3. JJaboparopHas padboTa
«CpaBHeHHe mporieccoB GOTOCHHTE3A H
XEMOCHHTE3a

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Busl OposkeHusl.
JlaGopatopHnas pabora «CpaBHeHHE
IPOLIECCOB OPOXKEHUS U IBIXAaHHSDY

31

AspoOHBIE OpraHU3MbI. DTaIlbl
IHEPreTHIEeCKOro ooMeHa

32

DHeprusi MeMOPaHHOTO TPaIUEHTA TPOTOHOB.
Cunre3 AT®: pabora nmporonHoit ATD-
CUHTA3bI

33

Peakuun MaTpu4HOro cMHTE3a




34

Tpanckpunuus — Matpuunblid cuHTe3 PHK

35 Tpancnsus u e€ dTarbl

36 Koaunposanue amunokuciot. Pons pubocom
B OMocuHTE3€e Oerka

37 OpraHu3anus reHoMa y MPOKapHuoT U
9YKapuoT

38 MonekysipHble MEXaHU3MBI SKCTIIPECCUU
TEHOB Y YKapuOT
Bupycbl — BHek1eTOUHbIE (OPMBI KUZHU U

39 oOnuratHele napasuTsl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJEIH BUPYCa»

40 BupycHble 3a60n1eBaHus YeI0BeKa,
KUBOTHBIX, PACTEHUI

41 HanoTrexHoM0rHHA B OMOJIOTHHA U MEIUIIHE

42 JKU3HEHHBIN UK KIETKU

43 Matpuunsiii cuates [JHK
Xpomocowmsl. JTabopaTopHas pabora

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JlenmeHue KIIETKH — MHUTO3
Tunel kneTok. Kapuokunes 1 IUTOKUHES.

46 JlaboparopHnas pabota «Habmonenne Murosa 05
B KJIETKaX KOHYMKA KOpPEIIKa JyKa (Ha '
TOTOBBIX MUKpPOIIpenapaTax)»

47 Perynsius >KM3HEHHOTO 1THUKJIA KJIETOK

48 OpranusMm Kak eJMHOE 11eJ10€




Txanu pacrennii. JlabopaTopHas pabora

49 . . 1 0.5
«M3y4yeHne TKaHe! pacTeHHID)
TkaHM KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydyenue Tkanen 1 0.5
’KHBOTHBIX»
Opransbl. CucreMsl opranoB. JlaboparopHas

o1 pabota «3y4eHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB 1

53 JIBI>KEHHE OpraHU3MOB

54 [Iutanue opranu3mMos 1

55 [TuTaHre MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa 4eIoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue Mo3BOHOYHBIX JKUBOTHBIX U 1
YeJoBeKa

58 TpaHCIIOPT BEMIECTB Y OPTaHU3MOB 1

59 KposenocHas cucrema no3BOHOUYHBIX 1
KHBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3zmMoB 1

61 3amuTa y OpraHu3MoB 1

62 MMMyHHas cucTeMa 4eoBeKa 1

63 Pa3npa>xuMoCTh U peryssinus y OpraHu3MoB 1

64 ['yMopanbHast peryisinust ¥ SHIOKPHHHAS 1
CUCTeMa )KUBOTHBIX M YeJIOBEKa

65 DopMbI pa3MHOXKEHHSI OPIaHU3MOB

66 [TonoBoe pa3MHOXKEHUE




67

Meiio3

68

["amerorenes. OOpa3oBaHue U pa3BUTHE
NIOJIOBBIX KiIeToK. JlabopaTopHas pabora
«VI3y4eHue CTpOCHUsI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOITpenaparax»

0.5

69

NHpuBHuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akiiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabora «BrIsBIeHHE TIPU3HAKOB CXOJICTBA
3apOJBIILIEH TO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHOXeHME U pa3BUTHE PACTCHUM.
JlabopaTtopHnast pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHMSI BBICILINX PACTCHUID

0.5

73

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHA I'CHCTUKU
KaK HayKH

74

OCHOBHEBIE IOHATHSA U CHUMBOJIEI T€HETHKH.
JlaboparopHas padota «Jlpo3oduia kak
00BEKT FrEHETUYCCKHUX MCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACJIECOBAHMUS TIPH3HAKOB.
MoHorubpuaHOe CKpenuBaHue.
[TpakTnueckas padora "M3yuenue
pe3yIbTaTOB MOHOTHOPHIHOTO CKPEIUBAHUS
y Ipo3o¢uiisr”

0.5

76

]_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBHI MOHOFI/I6pI/I,I[HOFO
CKpCIIMBaHUA




AHanuzupytolee ckpemrpanye. HemoiaHoe

77 1
JIOMHUHHPOBAHHE
Jurubpunnoe ckpenBanue. [Ipaktnyeckas
78 pabota «/3y4yeHue pe3ynbTaToB 1 0.5
JTUTHOPHUTHOTO CKPEIUBAHMS Y APO30(DHITBI
79 [{uTonornyeckrue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBAHUS
80 CuernieHHOe HacjieI0BaHKEe MPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 ['eHOTHT KaK LIENOCTHAS CHCTEMa 1
84 ['eHeTnuecKuii KOHTPOJb PA3BUTHUS 1
pACTEHUIA, )KUBOTHBIX U YEJIOBEKa
85 N3MeHunBOCTh IpU3HAKOB. BubI 1
U3MEHUYUBOCTH
86 MonaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapHallMOHHAS
kpuBas. JlabopaTopHas pabora
87 «MccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOIU(PUKAITIOHHOM U3MEHUYNBOCTH. '
[TocTpoeHue BapHaIiOHHOTO psija U
BAapUALIMOHHON KPUBOII»
88 I'eHOTHTIMYECKAST N3MEHYHBOCTD. 1
KoMOuHaTiBHas N3MEHYHBOCTH
MyTannonnast u3MeHUMBOCTb. [IpakTuueckas
89 pabora «MyTamwu y 1po3oduisl (Ha 1 0.5

TFOTOBBIX MUKpOIIpenapaTax)»




3aKOHOMEPHOCTH MYTAIlMOHHOIO IIpoIiecca.

90
DONHUTeHETHKA ¥ SITUTCHOMHUKA
01 ['enetuka yenoseka. [IpakTudeckas padbota 05
«CocTtaBreHue 1 aHaTu3 POAOCIOBHON '
92 MeTtoabl MEeIUIIMHCKON T€HETUKU
3HaueHUE MEIUIIMHCKON TeHETUKHU B
93 MPEIOTBPAILICHUH U JICUEHUU TeHETUIECKIX
3a00JIeBaHUI YeTOBEeKa
OCHOBHBbIE TIOHATHUS CEIEKIIH.
94 JlabopaTtopHast pabota «3yuenue copToB 05
KYJBTYPHBIX PACTCHHUU U TIOPO/] JOMAITHHX
YKUBOTHBIX)»
MeTonpl CeIeKIIMOHHOM pabOTHI.
95 JlabopaTtopHnast pabota «M3yueHne MeTo0B 0.5
CEJIEKIUH PACTCHUIN
JlocTrxeHusl ceNeKIuU pacTeHUu 1
96 KUBOTHBIX. [IpakTHueckas padora
«lIpuBuBKa pacTeHHiD»
97 CoxpaHeHue, U3yueHUe U UCIOJIb30BaHNE
TEHETHYECKHUX PEeCypCOB
buoTtexHonorus kak Hayka U OTpacib
98 npou3BojAcTBa. [IpakTnyeckas pabota 0.5
«3yuenune 00bEKTOB OMOTEXHOIOT U
99 OcHOBHBIE HAMPABICHUS CHHTETUICCKOM
Omnonoruu
100 XpOMOCOMHAS ¥ TCHHAS HHKCHEPUS
101 MenuuuHckue OMOTEXHOJIOTHU




102

PesepsHblit ypok. [ToBTopenue, 00061ieHue,
cucTeMaTH3aInsI 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

135




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne nudposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue 06pazoBaTEeIbHEIC
padoThI padoTbI pecypesI
1 OpontonuonHas teopus Y. Jlapsuna 1
5 JIBHoKyIIHE CUIIBI ABOJIIOLIMU BUIOB 1O Y. 1
HapBuny
3 boprba 3a cymiecTtBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLUAN
5 OTansl HBOJIFOLIMOHHOTrO IpoLecca: 1
MHKPOIBOIIONNAS ¥ MAKPOIBOJIOIIHS
6 [Tonynsiiist — semMeHTapHasi eIMHUIIA 1
3BOJIIOLUAN
3aKOH T€HEeTHYECKOro paBHoBecus JIx.
7 Xapnau, B. BaitnOepra. JlabopaTopnas 1 05
pabota «BrisBieHNE U3MEHYUBOCTH Y '
ocobell 0ZTHOTO BHIa»
8 DneMeHTapHbIe (aKTOPBI ABOTIOIAN 1
9 DddexT ocHoBarenst. DPdekT Oy THIIIOUHOTO 1
TOPJIBIIIKA
10 Murpauyu. M30a0uu nomyJisiiuin: 1
reorpaduueckas, OMoJorundecKas
11 EcTtecTBeHHBIN 0TOOp — HampaBIAIOLIUI 1

(hakTOp IBOTFOIIMH




12

[TonoBoii oT60Op

13

[IpucnocobIeHHOCTh OPTaHU3MOB KaK
pe3ynbTat MuKkposBoonun. JlaboparopHas
pabota «3yuenue apomopdo30B u
HUJIMOAIaNTAIlui Y PACTEHUM U JKUBOTHBIX)

0.5

14

[Ipumeps! npucnocodseHuil y OpraHu3MoB:
Mopdororudeckue, GU3NOIOTHIECKHE,
OMOXMMHYECKHE, TOBEICHYECKUE.
JlabopaTtopHnas padota «IIpucnocobneHus
OPTraHU3MOB M UX OTHOCHUTEIIbHAS
11e7IECO00Pa3HOCTH

0.5

15

Bun, ero xpurepuu U CTpyKTypa.
JlaGopatopHas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTrHUECKOMY KPUTEPUIO»

0.5

16

CrtpykTypa B

17

Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLMU

18

CBs3b MHUKPOIBOJIIOIWHA 1 SITUACMHUOJIOTUA

19

Maxpoasontouus. [Taneonronornueckue
MCTOAbI U3YUYCHHA 3BOJIIOLIUN

20

Bﬂoreorpa(bnqecm/le MCTOAbI U3YYCHUS
9BOJJIIOINH

21

OMOPHOJIOTrHYECKHE U CPABHUTEIBHO-
MOP(}OIOTHUECKHE METOIBI U3YUCHHSI
IBOJIOLNU

22

MosnekynsipHO-TeHEeTHYECKHE,
OMOXMMHMUYECKHE U MATEMAaTHYECKHUE METO/IbI
W3YUYECHUS IBOJTIOIIUN




23

OO611e 3aKOHOMEPHOCTH IBOJTIOIIHHI

AnanrtuBHas paauanus. HepaBHOMEpHOCTh

24 TEMIIOB 3BOJIIOIIUU

o5 HayuHble TUTIOTE3BI IPOUCXOKICHHS YKUZHH
Ha 3emie

26 JloHay4HbIe MPEICTaBICHUS O 3aPOXKICHUN
KHU3HU

97 OCHOBHBIE 3Talbl HEOPTaHMYECKOM
IBOJIONNHU

28 I'unote3sl 3apOXKICHUS KU3HH
Hcropus 3emiu 1 METOABI €€ U3YyUEHUS.

29 JlabopaTopHnas pabora «3yuenue u 05
OITMCAHUE NCKOIIAeMbIX OCTATKOB JAPEBHUX
OPTaHHU3MOBY

30 HauanbHble STansl OpraHMueCcKOi IBOTIOIMN

31 OBOIIOLUS DYKApUOT
OCHOBHBIE TaITbI YBOJIOIMH PACTUTEIHLHOTO

39 mupa. [Ipaktuueckas padora «3yuenue 05
0COOCHHOCTEH CTPOCHUSI PACTEHHI Pa3HBIX '
OT/ICJIOBY

33 OCHOBHBIE 3TaIbl BOJIOINN KUBOTHOTO
MuUpa
DBouonus )KUBOTHBIX. [IpakTHueckas

34 pabora «M3yueHne ocoOEHHOCTEH CTPOCHUS 0.5
HI03BOHOYHBIX )KHBOTHBIX»

35 PazButue xu3Hu Ha 3emMie 1o spam u

nepuoaam




MaccoBrsie BBIMHUPAHHA — 3KOJOTUYCCKUC

36 KPHU3HCHI MPOIILIOTO
37 CoBpeMeHHBI SKOTOTUIECKUI KPU3UC, €TO
0COOCHHOCTH
38 CoBpemeHHasl cucTeMa OpraHuYecKoro
MPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYTIITHI
OpraHu3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe
41 Pa3BuTue npeacraBiaeHuid 0 MPOUCXOKICHUN
YeJioBeKa
MecTo 4yenoBeka B CUCTEME OPTaHUYECKOTO
42 mupa. JlabopatopHas padora «3ydyeHue 0.5
O0COOCHHOCTEH CTPOEHHS CKEJIeTa YEIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOKICHUECM)
43 JIBUKyIIHe CUJIbl aHTPOTIOTeHe3a
44 CooTHoteHne OMOJIOTHIECKUX 1
COIMATBHBIX (PAaKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
46 [TaneoreHeTrka 1 najgeoreHOMUKa
47 DBOJIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacsel. [IpakTrueckas padbora
48 «3ydyeHne 3K0JI0rM4ecKuX alanTaini 0.5
YeJI0BEKa»
49 MexIucUUIUTHHAPHBIE METO b
AHTPOIIOJIOTUHU
50 3apokeHUE U Pa3BUTHE IKOJIOTUH




Mertoas skosnoruu. JlabopatopHas pabora

o1 «3y4eHune MeTo10B H9KOJIOTUYECKHUX 1 0.5
HCCIIEOBAaHUIN

52 3Ha4yeHHe SKOJIOIMUECKUX 3HAHUM 115 1
4esoBeKa

53 Dkonoruyeckue (HakTopsl 1
AbuoTtnueckue (axrtopsl. CBeT Kak

54 sKosioruueckuii gpaxkrop. JlaboparopHas 1 05
paboTta «BbIsiBIeHHE TPUCTIOCOOTEHUI '
OPTaHWU3MOB K BITUSTHHIO CBETa
Abuotndeckue pakropsl. Temmneparypa Kak

55 sKosioruueckuit pakrop. JlabopatopHas 1 05
paboTta «BbIsiBIeHHE TPUCTIOCOOTIEHUI '
OPIraHU3MOB K BIUSHHUIO TEMIIEPaTypb»
Abuotnyeckue pakropbl. BraxxHoCTh Kak

56 sKosorudeckuit pakrtop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHMSD)

o7 Cpenpbl oOuTaHUsI OPraHu3MOB 1

58 Buonornueckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 bruotnyeckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B Cpeie 1
oOuTaHus

62 DKOJIOrHYeCKHE XapaKTePUCTUKH 1

nomnyJrsinun




OCHOBHBIE TTOKA3aTEIIN MOMMyJIAHN:

63 YUCIICHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAs CTPYKTYpa
OCHOBHbIE TIOKa3aTeIH MOMYJIALUY:

64 POXXKI1aeMOCTb, TPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUT AN

65 OKoJjoruyeckasi CTpyKTypa MoImyJIsiun

66 JluHamuKa HOMyJIALUN U €€ PeryIIsiius

67 KpuBble pocTa 4iCIEHHOCTH MOIMYJISIIIUH.
Kpussie BBDKHBaHUS
Dkonoruyeckas Huma Buaa. JlaboparopHas

68 pabota «IIprcrnocobneHus ceMsH pacTeHHi 0.5
K PacCesIeHUIO»

69 Bu kak crcteMa oIy sy

70 3aKOHOMEPHOCTH MOBEJICHHUS U MHUTPAIUii
KUBOTHBIX

71 Co0011ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemiecTB U MOTOK YHEPTUU B
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 W3menenust cooO1EecTB — CYKIECCUU

77 [Ipupoanbie 3KOCUCTEMBL. DKOCHUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEW U OKEaHOB

78 [TpupogHBIe 3KOCUCTEMBL. DKOCHUCTEMBI

TYHJP, JIECOB, CTEIIEH, IIyCThIHb




79

AHTpOHOFeHHI)Ie 9KOCHUCTEMBI

Ypboskocucremsl. [Ipaktudeckas pabora

80 0.5
«M3ydeHune u onucanue ypooIKOCHCTEMBD)
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUIN OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3ACHUCTBUS 3arPsI3HEHUI

82 pa3HBIX TUIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obuiernmanerapras 000I09Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUs Orochepsl

86 KpyroBopots! BewecTs u
OMOreOXUMHUYECKHIE IUKITBI

87 3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI
CylIu

88 YcroitunBocTh 6uoCchepsl

89 DKOJOTUYECKUE KPU3UCHI U UX TPUIHHBI

90 Bo3zaeiicTBue yenoBeka Ha 6nochepy

o1 AHTpONIOreHHOE BO3/IEHCTBUE HA
PaCTUTEIIbHBIA U JKUBOTHBIM MUP

92 OxpaHna npuposl

93 OCHOBHBIE IPUHIHUITBI YCTONYUBOTO

Pa3sBUTHA YCIIOBCUCCTBA U IMTPUPOALI




PanmionansHO€ IPUPOAOTIOIB30BAHHUE U

94 COXpaHECHHE OMOJIOTUIECKOr0 Pa3Ho00pasus 1
3emun

95 O06o06meHue o TeMe « MUKpPOIBOIIOLUS U €€ 1
pe3yIbTaThD»

96 O60061menue Mo TeMe «MaKkpod3BOIONHUS U €€ 1
Pe3yabTaThD»

97 Oo6o6menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HHU HA 3eMIIe»

98 O606mmenue o teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTEHE3)»

99 O06o061eHne no Teme «IKOJOTUsS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)
O600menue o Teme «OpraHu3Mbl U cpena

100 1
oOuTaHUS

101 O0o06meHune o TeMe «DKOJIOTUS BUIIOB U 1
TIOITY JISIITUF

102 0O600menue o Teme «buocdepa — 1
rII00aTbHAS IKOCHCTEMAY)

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 7.5







