PABOYASA ITPOTPAMMA

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH yPOBEHb)

s ooyuaromuxest 10 —11 kimaccos



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomnorus" (manmee - Ouosorusi) Ha
ypOBHE cpeaHero obiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumny,
OI'OC COO, Konnenuuu mupenomaBanusi ydueOHoro mpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUN (PeepanbHoil paboueil mporpaMMbl BOCTIUTAHHUSI.

VYuebnsiii npeamer «buonorus» yrimy6iaéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble npeaMmeTs». CormacHo mnonoxenusmM PIOC COO npoduiibHbIE
y4eOHbIe MpeIMEeThl, U3ydyaeMble Ha yIriyOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepeHmanu  o0y4eHUs] Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
MPU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIKMM, CPEIHUM
OOIIMM, CpEeTHUM TMpOo(decCHOHATBHBIM U BBICHINM 0Opa3zoBaHueM. B To ke Bpems
KOKIBI M3 JTHX Y4eOHBIX TMPEJAMETOB JIOJDKEH OBITh OPHEHTHPOBAaH Ha
NPUOPUTETHOE pElIeHNEe 00pa30BaTENbHBIX, BOCHHUTATENbHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTanueld O00yYaroluXcsi W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM OO0JIACTH HAayYHOI'O 3HaHHWS, CBA3AHHOIO C OHMOJIOTWEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CIOPTOM HJIM BOCHHBIM JIE€JIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorus" maér mpeacTaBieHuUe o
eI W 3ajayax M3ydeHus yueOHoro mnpeamera «buosorus» Ha yriyOn€HHOM
YPOBHE, ONpeeNsieT 00s3aTeIbHoe (MHHBAPHAHTHOE) MIPEAMETHOE COACpIKaHue, ero
CTPYKTYpHpOBAaHHME [0 pa3fenaM ¢ TeMmaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHyeT MOCIeAOBATeIbHOCTh H3Y4YeHUs YYEOHOro marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEeH oOydvaromuxcsi. B mporpamme mno Ouonoruu
peain30BaH MPUHIUI IPEEMCTBEHHOCTH C H3yuye€HUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oO0miero  oOpa3oBaHusi, Omarojaps 4YeMy IpPOCMATPHUBAECTCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIEEe pPa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUCHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 3J0pOBOM O0pa3e JKWU3HM, Ha
BOCIIUTaHUE OEpeKHOro0 OTHOILIEHUSI K OKpyXaroled mnpupoaHoit cpene. B
mporpaMme Mo OHMOJOTMU TaKXKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MpeaMera
«buonorusty B peamuzanuu  TpeboBanuii PI'OC COO Kk 1UIAHHPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUsS U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOU  JIESITEIbHOCTH
oOyyJarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUsS OHOJOTHMYECKOTO O0pa3oBaHUsI Ha
YpOBHE CpeHEro 00I1Iero 0opa3oBaHusl.

VYyeOnbiii npeamer «buosorus» Ha ypoBHE cpeHEero obmero oopa3oBaHUs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHUME B IIKOJE W OPHUEHTHPOBAH Ha



paciuipeHre U yriayOieHue 3HaHWK O00ydYaromMXcs O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOW W KJIETOYHOW OHOJOTHH, SMOPHOJIOTUM W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, SBOITIOIIMOHHOTO YUEHUS U DKOJIOTHH.

Wzydyenne ydeOHOro mpeamera «buonorus» Ha YriIyOJlIEHHOM YPOBHE
OPUEHTHPOBAHO HAa MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOUIEMY MOTYUYEHHUIO
Ononornyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alUsIX  CPEIHETO
npodeccruoHaabHOro oopazoBanusi. OCHOBY €ro cojiepKaHusi COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWW, TOJYYCHHBIX TpU M3YYEHUH  OOydJaromUMUCs
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMH HAa YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TONy4YarOT pa3Buthe. Tak,
pacliMpeHbl U YriayOieHbl OMOJOTHYECKHWE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTOJIHUTENBHO BKIIOUEHBI OMOJIOTHYECKHE CBEICHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPHI JUIS MOCIIETYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke MHTErpaius OWOJOTMYECKHUX 3HAHHMM C
COOTBETCTBYIOIIMMHU 3HAHUSMHM, TOJYYCHHBIMH OOYYaIOIIUMUCS TPH H3yUYEeHUHU
bu3nKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mnpenmery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ SBOJIIOIMOHHBIA TOAXOAbl K H3YYEHUIO OHOJIOTHU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, IBOJIOLNN OpraHMYeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OHMOJOrMYecKoro paszHooOpasus miaHeTtsl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH U
OMONOTHH Pa3BUTHS, TEHETHUKH M CENEKIWH, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJNIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OO0ydaroumxcs Mo OOTaHWKE, 300JI0THUH,
aHatroMuu, (usnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIOIHMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

VYueOubiii  mnpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOEHUE
00yJarouMucs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIUIIOB U MIPABHIL,
JIe)KAIKMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUHN O
CTPOEHUH, MHOT000pa3vMM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIeHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aClleKTax OMOJOTHYecKuX 3HaHui. Jlis
pa3BUTHS U TOAJEPKAHHUS HMHTEpeca OOydaloIMxXcs K OHOJOTHM Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepualia B COJACPKAHUM IPOrPaMMBbI
1o OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM unu MHOW oOjacTu OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
VYEHBIX B PEIICHNE BAKHEUITUX OUOTOTHYECKUX U IKOJIOTUUECKHUX MPOOJIEM.



Lenb nzydenus: yueObnoro npeamera «buonorus» Ha yriyoaéHHOM ypOBHE —
OBJIaZIcHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAJIBbHOMN
OpraHu3allid >KMBBIX CHUCTEM pa3HOTO paHra ¢ MOpPUOOpPETeHHE yMEHUM
MCIIOJIb30BaTh 3TU 3HaHUS B (DOPMUPOBAHMM MHTEpECA K ONpeAesIEHHON 00yiacTu
npo(heCCUOHATFHON AESITETbHOCTH, CBSI3aHHOW C OWOJOTHMEH, WM K BBIOOpPY
y4eOHOTO 3aBEACHHUS /IS IPOJIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHus.

JocTwkenue 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yIIyOJIEHHOM ypOBHE 00€CTIEUMBAETCS PEUIEHUEM CIEYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUJIaX, COCTABIISIIOUIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTroO0Opa3uv M OCOOCHHOCTSX OWOJOTUYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMyJISIus, BUI, OMOreo1eHos3, onochepa); 0 BbIAAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX HCCIIE0BAHUSAX B OUOJIOTUY;

O3HAKOMJICHUE OOYYaIOMIMXCA C METOJaMH TO3HAHMS >KUBOW MPUPOIBI:
UCCJEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOW U
KJIETOYHOW OHOJOTHH, SMOPUONOrMM W OWOJOTHHM pa3BUTHUA, TEHETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTHH);  METOJAaMH  CaMOCTOSITEIBHOTO  TPOBEACHUS  OMOJOTUYECKHUX
uccinenoBaHuii B yrabopatopurt W B npupose (HaOmroJeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

oBllaZiecHe OOydYaloUMMHUCS  YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOAWTb,
aHAIM3UPOBATh U MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; MOJIb30BATHCS
OMOJIOTMYECKONM TEPMUHOJOTMEN M CHUMBOJIMKOM; YCTaHaBIIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIbHO-)KOHOMUYECKUMHU U  IKOJIOTHYECKUMU
npo0yieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTH IO
OTHOUIEHUIO K OKpY’XKarollell MpUpOoJHON cpelie, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY’KalOIIUX  JIoAei; OOOCHOBBIBaTH M  COOMIOJATh  MEpHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUA B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCTLHOCTH B UPE3BBIYATHBIX
CUTyallUsIX ~MPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAyUHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYyYAOIIMXCSI MHTEJUIEKTyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IIPOLECCE 3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCJICIOBAHUAMH B OHMOJIOTUM, PEIIAEMbIMU €10 MpoOJieMaMH, METOI0JOTUeH
OMOJIOTUYECKOTO UCCIIeI0BaHNUA, IPOBEICHUS IKCMIEPUMEHTATBHBIX
MCCJIEI0BAHMM, pEeIIeHUs] OMOJIOTHYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYarOIMXCs [IEHHOCTHOI'O OTHOILIEHUS K JKUBOW MPHUPOJE B
LIEJIOM U K OTJIEbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE SKOJIOTUUYECKOH,
TFeHEeTHYEeCKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B MPUPO/IE;
MHTETrPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpeTeHne  OOy4aroIMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOJIOTIOIB30BAaHUM (COOIOZCHHE MpaBWJI MOBEIEHUS B MPUPOJE, OXpaHbl
BUJIOB, KOCHCTEM, OMOCGhephl), COXpaHEHUU COOCTBEHHOTO 37I0POBBS U 3/I0POBbS
OKpYyXXaromux Jrojaer  (coOmromeHuss wMep NpoPuiakTUkud — 3a00JIeBaHUM,
oOecrieueHrne O€30MaCHOCTU KU3HEACITEIbHOCTH B YPE3BBIYAMHBIX CUTYaLUAX
IPUPOJHOTO M  TEXHOTCHHOI'O  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOyyarOIIUMHCS
VHJIMBUTyaJIbHOM o0pa3zoBaTeIbHON TPAaCKTOPUHU, CIOCOOCTBYIOIIEH
nocieAyoumemMy NpodecCHOHAaIbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WUHAUBUIYATbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PErHOHA.

OO011ee YyncIo YacoB, OTBEICHHBIX Ha U3y4YeHHE OHWOJIOTMU Ha YriayOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanus, cocrtaBiser 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heento), B 11 kinacce — 102 yvaca (3 yaca B HeZIEH0).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYUIECTBISIETCS ¢ YUYETOM cHenu(UKH €ro COAEp)KaHHUs U HaAIpaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(heCCHOHATIBHOTO U BBICIIETO0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTIIIyOJIEHHOM YPOBHE
ABJIIETCSI TPOBEJIEHUE JTA0OpPATOPHBIX M NpakTHueckux padoT. Taxxe ydactue
00y4aroluxcs B BBINOJHEHUH MPOCKTHBIX U y4eOHO-UCCIIEOBATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEIENISETCS YYHUTEIEM Ha OCHOBE HMEIOIIMXCSA
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Copnep:xaHue nporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHON nToroBoi arrectaruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHUS
Owonornu.  buonormdyeckue  HAYKH M HM3yYaeMble  MUMHU  TPOOJICMBI.
@yHAaMEHTalbHbIE, NPUKIAIHBIE W T[OHCKOBBIE HAy4YHbIE€ KCCIECIOBAHUS B
OMOJIOTHH.

3HayeHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. [Ipodeccun, cBszanHbie ¢ Owonorueld. 3HadeHUE OMOJIIOTHH B
NPAaKTUYECKON JIEATEIIbHOCTH YEJOBEKAa: MEAUIMHE, CEIbCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHCcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapsuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. [1aBnos, U. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OWONOTMU C JPYrMMU Haykamm», «Cucrema
OMOJIOTMUYECKUX HAYK.

Tema 2. ’)KuBble cucteMbl U X H3y4YeHHE

KuBbie cHUCTEMBI Kak MNpeaMeT u3ydeHuss Ouosioruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTh U IEJIOCTHOCTD,
CJIOKHOCTb U YHOPSIAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CamMOOpraHu3alusil,
CaMOBOCIIPOU3BEAEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alu SKUBBIX CHCTEM: MOJEKYJSPHbIN, KIETOYHBIMH,
TKAHEBBIM, OpraHU3MEHHBIM, MOMYJISIIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckuii), OmochepHbiii. IIporecchl, TPOMCXOAANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KWMBOTO. JKM3HB Kak (opma CyliecTBOBaHMS
marepuu. Hayku, nzydaroiiye >kMBbIe€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIUY.

N3yuyenue xuBbIX cucteM. MeTtoasl Ouosiornueckor Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MeraaHanus. [loHsTue o 3aBUCUMON U
HE3aBUCUMOW niepeMeHHOU. [lnanumpoBanue oskcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonaTtue BbIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbraroB. [IpUuuMHBI UCKaXXKEHUsT PeE3yibTaTOB »JKcnepumeHTta. I[loHsatue
CTATUCTUYECKOT0 TECTA.

JdemoHcTpanuu



Tabnauupr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMMU KUBOU
npuponb», «CTpoeHne KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
U3YUYEHUS KUBON IPUPOIBD.

O6GopynoBanue:  jaboparopHoe  oOopymoBaHHE  JUI  IPOBEICHUS
HaOJII0ICHUI, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHue pa3aUYHBIX METONOB IPH
W3YUYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QYHKIIMOHANIbHAS eAMHUIA >KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OWOJIOTMH:  MHUKPOCKOIHS,
xpomatorpadus, 3NEeKTpodope3, METOJ MEYEHbIX aTOMOB, IupPepeHIraIbHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposantvix
K1emok. DIEeKTpOHHAasT MUKpockomnusa. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnuuel u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOAOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOIpENnapaTrbhl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue METOJOB KJIETOYHOM OHMOJIOTUH
(xpomarorpadus, anextpodope3, auddepeHuanbLHoe IeHTPUGYTrUpOBaHUE,
[IIIP)».

Tema 4. XumMnueckasi OpraHu3anus KIeTKU

XHWMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- W YJIbTPAMUKPOAIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpUTENs, pPEarcHra, y4acTue B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BELIECTBA KJIETKH, MX OHOJOrMYecKas
poJib. POJIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKU. buosornyeckue mnonumepsl. benkw.
AMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OenkoBoi Mosiekyibl. [lepBuuHas
CTpyKTypa Oeika, MenTHaHas CBs3b. BTopuyHas, TpeTu4yHas, 4YeTBEPTUUHASL
cTpyktypbl. Jlenartypamus. CoiictBa OenkoB. Kiaccudukamus — Genkos.
buonoruueckue GpyHkumu 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapubl, IMCaXapuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBIL.
OO6mumit TUTaH  CTPOCHHUS W (PUBUKO-XUMHUYECKHWE CBOICTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM yriieBo10B.

Jlumuael. 'mapodunsHo-ruapodobHbIe cBOMcTBaA. Kilaccudukanus nunuaos.
Tpurnunepunsl, ¢ochomunuasl, BockH, cTepouasl. buomornueckue QyHKITUN
aunuoB. OOIIre CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4YECThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xomruiementapuoctu. [IpaBmio Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MecTtoHaxoxaenne u ounonornyeckue pynknuu JJHK.
Bunsl PHK. ®yukunu PHK B kitetke.

Crpoenue monekysbsl AT®. Makpospruueckne cBa3u B Mojekyie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKINUU B
Kinetke. /J[pyeue Hyxneozuompughocgpamer (HT®). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHYECKUE U OUO(DU3NYECKUE UCCIETOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYypbl OuoMonekyn. Mooeruposanue
CMPYKMypsl U QYHKYULl OUOMOAEKYN U UX KOMNIIeKkcos. Komnvromepnolii ouzaiin u
OpeaHuyecKuil CUHme3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpersr: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XHUMHUYECKHX DJIEMEHTOB B  HEXKHBOU
npupojie», «PacrpeneineHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOEH.

Tabmuter u cxembl: «llepuoamdeckas TabnHIla XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MoOJIEKyJibl BOJbI», «BellecTBa B cocTaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKYIbDy, «CTpoeHHEe MOJIEKYT
yriieBonoB», «CTpoeHne MOJIeKyn JIMOuAOB», «HyKIEeMHOBBIE KHCIOTBI»,
«Ctpoenne Monekybsl ATO».

O6opynoBanue: XuMHUYECKast MOCyaa U 000pyI0BaHHE.

JlabopaTtopnas paGora «O0HapyxeHHe OETKOB C OMOIIBI0 Ka4eCTBEHHBIX
peaKuii».

JlabopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u QyHKIUN KJIETKH

Tunbl KJIETOK: JdyKapuoTHueckas W TmpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHre MpOKapruOTHIECKOM KIeTKU. KiieTouHas cTeHKa OakTepuii 1 apxen.
OcoOeHHOCTH CTpPOCHHsI TeTepoTpoHONW U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHUOT B OMOILIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE YKapHOTUYECKON KJIETKH.
[lna3matuueckass MemOpana (miazManemma). CTpykTypa IUIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTHUECKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeruénHas nuddysus), aKTUBHBIM (MEPBUYHBIM W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora Harpuii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTto3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa U QyHKIIMHN KIETOYHOW CTEHKU PACTEHH, rprOOB.

Hurorasma. [{utozons. Lutockener. [IBuxkenue nuuroriazMbel. OpraHouabl
kieTkd. OnHoMeMOpaHHbIE OPraHoOMIbl KJIETKU: SHJIOIUIa3MaTHYecKash CeTh
(OIIC), ammapart I'ompmku, TU30COMBI, UX CTpoeHHE M (yHKUIUHU. B3ammocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KieTKH. CTpOeHue IpaHyJIIpHOTO PETHUKYIyMa.
Mexanusm nanpaenenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbId)  SHIOIUIA3MATUYECKUN
petuxkynym. CekperopHas QpyHkuus amnmapata [onbmku. Moougurkayus benrkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvodxcu. TpaHcmopt
BEIIECTB B KileTKe. Bakyonu pactutenbHbix KieTok. Kinetounslit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHMTOXOHJIPUH,  ILJIACTHBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIMHW MHUTOXOHIpUN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOomIacThl, XpOMOIUIACTBI, JIEMKOIIJIACTHI BHICIIIUX PACTEHUM.

HememOpanusie opranouasl kiaeTku CTpoeHue U (GyHKIUU HEeMEeMOpaHHBIX
OpraHOHJI0B KJIETKH. PuGocompl. IIpomescymounvie Quramenmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MpbIIIEUHbIE  KIIETKU.
AxmuHosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Knerounsriit
ueHtp. CrpoeHne W JBWKEHUE JKITYTHKOB W peCHHUYEK. MHKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. Obonouka sApa, XPOMATHH, KapUOILJIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
byakun. SnepHbiii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacHoOKEHHE
XpOMOCOM B UWHTEppa3HOM snpe. IDyxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 0060a0uKu 6 mumose. AHoephbiil
MPAascnopm.

Kierounsle BkatoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTuTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer 1 cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KIEeTKm», «CTpoeHue
MHUTOXOHAPUW», «A1po», «CTpoeHHe NPOKapUOTHIECKON KIIETKN.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENapaTrhl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTeprUaIbHbIX KIETOK.

JlabopaTtopnasi pabora «l3ydyeHne CTpOEHHS KIETOK  Pa3IMYHbBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOpPAHBI».

JlaGopaTopnass padora «lccienoBaHue Iia3MoJin3a MU JICTUIA3MOJIM3a B
PACTUTENBbHBIX KIIETKaX».

IIpakTuyeckass  pabdora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpAallleHNe JHEPTUH B KJIETKe

AccuMUITSALMA ¥ TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTabosiu3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(PHBIN U rerepoTpodHBIM. YyacTue KHUCIOpojJa B OOMEHHBIX
mpoleccax. OJHEpPreTMYeckoe oOecnedyeHre KieTKu: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEakiuid KJIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAaHU3M JCHCTBUSL.
Kodepmentsl. Otnuunst ¢epMEHTOB OT HEOPraHMYECKUX KaTalau3aToOpoB. benku-
aAKTUBATOPBI M OCIKU-MHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUuYHBIA CHUHTE3 OPraHUYECKUX BeEIIECTB B KieTke. DOTOCUHTES.
AHoKcucenHbIll U OKcueeHHblll omocunme3 y obaxkmepuii. Ceemocoouparoujue
NUSMEHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs, Cp. u CAM-munol
Gpomocunmesa. IIpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbiX (akTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HAaU€HHE (POTOCUHTESA.

XeMOCHUHTE3. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepUH, >Kele300aKTepuu, CepoOaKTepuH, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Opokenus. I[IponykTbl OpokeHHs M HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA3pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIH O0JIe3HEH.

AspoOHBIE OpraHU3MBl. Oransl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTtenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornueckoe oxkucieHne, WIK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUI B
nporueccax ouosoruueckoro okucinenus. Luknmueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaszei. llpeumyniecTBa a’poOOHOTO MyTH
oOMeHa BeIecTB rnepes aHadpOOHBIM. DPHEKTHBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

IMoptpersr: k. IIpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmumel 1 cxeMbl: «POTOCHHTE3Y, « IHEPreTHUSCKH 0OMeH», «brnocuaTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAHHME AJII HMPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTaiasbl)».

JlaGopaTtopnass pabora «/3yuenue (QepMEHTATUBHOrO pACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HaciiencreenHasi HH(popManus ¥ peaju3anus e€¢ B KiIeTKe

Peakuun mMarpuyHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTPUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoM uHpopManuu. ['eHeTrnueckuit
KOJX, ero cBoucrBa. TpaHckpunuusa — wmaTtpuunblii cuHTe3 PHK. IlpuHnmms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancmsus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTese Oenka.
VYcnoBus Ouocunresa Oenka. KoaupoBanue amuHokuciaor. Ponb pubGocom B
OouocunHTese Oenka.

CogpemenHvle npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
OPOKAapUOT M 3YKapHoT. Peryndnus akTUBHOCTH T'€HOB Yy MNpPOKapvoT. l'mmoresa
onepoHa (®. Kako0, XK. Mano). Moaexyrapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsaius 0OMEHHBIX
MPOILIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHble (hOpMBI )KM3HU U 00JIUraTHbie napa3uthl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepacawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

Bupychple 3a00eBanus 4enoBeka, >kMBOTHbIX, pactenuit. CITN, COVID-
19, counanbHbie 1 MEAULIMHCKUE MTPOOIEMBI.

buoungopmamuxa: unmeepayus u anaruz o6orvuiux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYecKUX OanHulx. Hanomexnonoauu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcma.



JemoHCcTpanuun

[Toprpetsr: H. K. Koubiios, 1. 1. UBaHOBCKUH.

Tabmunel u cxembl: «buocunTte3 Oenkay, «l'eHeTHUECKUN KOI», «BUpYyChI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3iaHnre MOJICIIA BUPYCA».

Tema 8. ’KN3HeHHBIH UK KJIETKH

Knerounslt 1uki, ero mnepuoabl W peryisiuus. Wurepdaza u MUTO3.
Oco0eHHOCTH TMpoIeccCOB, MPOTEKAMMX B UHTepdaze. I[loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuid  (MOCTMUTOTHUYECKHI), CHUHTETUYECKUM U
MOCTCUHTETHYECKHUH (PEMUTOTHIECKUI ) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perukanus. Ilpunmuner perukanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIJIECIbHOCTD.
Mexanuzm perummkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUIJIOWIHBIA W
rarylouIHBIA ~ HAO0OphI  XpoMOcOM. ['oMosoruuHbie XpomMocombl. [losioBbie
XPOMOCOMEBI.

Henenue xnetkn — wmuTo3. CTaguu MUTO3a W MPOUCXOASIIUME B HHUX

npoueccel. Tumnbsl muTo3a. KaproknHe3 M UUTOKMHE3. bruonorudyeckoe 3HayeHUe
MUTO3A.

Perynsmus MUTOTHYECKOTO IMKIA KieTkH. [IporpamMmmupyemasi KieTouHas
ru0enb — anomnTo3.

Krnerounoe sapo, XxpoMocombl, (DyHKIMOHaIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemox. «lugposas
KlemKkay» — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KIIeMKU.

JemoHCcTpanuun

Tabmumel 1 cxembl: «OKWM3HEHHBINM ITUKI KIETKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanus JHK.

O0GopynoBaHue: CBETOBOM MUKPOCKOT, MUKpoIpenapatbl: « MUTO3 B KIIeTKax
KOpElIKa JIyKay.

JlaGopaTopnass  paGora  «l3ydyeHue  XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlaGopaTopHasi pabora «HaGntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOINpENapaTax ).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHHUS W JKU3HENCATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIECTOYHBIE TPHOBI, OJHOKIECTOYHBIE
BOJOPOCIH, APyrue NpoTUCThL. KoJIOHWANbHbIE OPTaHU3MBI.



B3anMocCBsa3p 4acTei MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Txkanm pacreHuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeIbHAas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
GyHKIMI 1 pacioIoKeHUs TKaHEel B OpraHax pacTeHH.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEU: 3MUTEIIHAIIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, GYHKUUNA U
pacmoJIOKEHUSI TKAHEW B OpraHax dKHUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbie W TIeHEpaTHUBHBIE OpraHbl pacTteHuil. Opranbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranm3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUYHBIX WBOTHBIX. HapykHblii U BHYTpeHHUU ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS] KOCTEU.

JIBrokeHne  OpraHu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPONU3Mbl M HACTUH. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIreyHas cucreMa. Pediekc. CkeneTHbIe MBITIITBI U UX padoTa.

IIutanne opranuszmoB. Ilorjomenue BOABI, YIJEKUCIOrO Ta3a W
MUHEPAJIbHBIX BEIIECTB pacTeHUsMHU. [Iuranue >kUBOTHBIX. BHyTpunonocrHoe u
BHYTPUKJIETOUYHOE nuIeBapeHue. [IuTtaHue MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUIIEBAPUTENILHOTO TpakTa. [IumeBapurenbHbie xene3bl. [lumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHui. Jlpixanue sxuBOTHBIX. Juddyzus
ra3oB 4epe3 NOBEPXHOCTh KiIeTKkH. KoxxHoe npixanue. /[pixarenbHasi TOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX W YETIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX [O3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucreMa 4esoBeka. MeXaHu3M BEHTWIILUMU JETKUX y NTUL U
MJIEKOMUTaromuX. Perynsius npixanus. JlpixareabHble 00bEMBI.

Tpancnopt BemIECTB Y OpPraHM3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcnopT BewiecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucrteMa TMO3BOHOYHBIX JKMBOTHBIX U d4esoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOLMOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI NMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenne y opranusmMoB. Beimenenue y pacrteHuil. Beigenenue y
KUBOTHBIX. CokparutenbHble Bakyoiu. Opranbel BeigeneHus. DOunbTpanus,
CeKperus U 00paTHOE BCACHIBAHHWE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIJICIICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHON cucTeMamu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne M (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOIOKJIETOYHBIX pPAaCTEHUU.
Kyrtukyna. CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3amuTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJIHBIE.
3ammTa opraHusMa oT OonesHeil. MIMMmyHHas cuctema uenoBeka. KieTouHblil u
rYMOpaJIbHBIA UMMYHUTET. BpoxkaéHHBbIH U NpUOOPETEHHBIN crnenupuyecKuit
UMMYyHUTET. Teopust KIOHaJIbHO-celneKTuBHOro ummynurera (I1. Opaux, @. M.
bepuer, C. Tonerasa). BocasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte W peryisiuus 'y  OpramusMmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PaszgpaxumocTte u  peryisimus  y
pactenuid. PocToBbIE BeleCcTBa U UX 3HAYEHHUE.

HepBHast cucrema u pedrexTopHas peryisnus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOIUOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y JKHBOTHBIX. OTHENbl TOJOBHOTO MO3ra NMO3BOHOYHBIX JKMBOTHBIX. Pedinekc u
pednexropHas nyra. be3ycioBHble U ycIOBHBIE pedIeKCHI.

I'ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX U 4YEIIOBEKa.
Kene3pl DHAOKPUHHOM CHUCTEMBI M WX TOPMOHBL JlelicTBUE TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHIAOKPUHHON cucteM. ['unotamamo-runodusapnas
cucTeMa.

JdeMoHcTpanuu

IToprper: U. 11. ITaBnos.

Tabnauupr u cxembl: «OIHOKIETOYHBIE BOAOPOCIH», <«MHOTOKIETOUHBIE
Bojopocnny, «baktepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHHI,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TKaHW >KUBOTHBIX», «CKEJIET 4eI0BEKay,
«IInmesapurensHas cucrema», «KposeHocHas cucrema», «/lpixarenbHas

CHCTEMA, «HepBHass  cucremay, «Koxay, «MpIlmieuHass ~ cUCTEMay,
«BblaenurenbHasg CUCTEMA», «IDHAOKPHUHHAs cuUCTeMa», «CTPOECHHE MBIIIIbI,
«Ammynurer»,  «KuiieuynononoctHele»y, «CxeMa  NHUTaHUS  PacTEHU»,

«KpOBEHOCHBIE CHCTEMBI [IO3BOHOYHBIX JKUBOTHBIX», «CTpOo€HUE THUIPbD,
«CtpoeHue 1uaHapuny», «BHyTpeHHee cTpoeHHe oJeBoro uepns», «HepBHas
cuctreMa peio», «HepBHas cucrema garymkwm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  nrtumy, «HepBHas — cucrtema
MIIeKonuTaomux», «HepBHas cuctema yenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, MTJIOKOXXHX, >KMBBIE JK3EMIUISIPbl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUJICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTECHUH,
pacuierieHus Kpaxmaia U OeKoB Mo ehcTBreM (hepMeHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUU OIBITOB MO0 MU3MEPEHUIO KUZHEHHOW EMKOCTHU JIETKUX, MEXAaHU3Ma
JBIXaTEJbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe pacTeHUIN.

JlaGopaTopHasi pabora «/3yueHue TKaHEei KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHMe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHUS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojsoBoe. Buael  Gecrosioro  pa3MHOXEHUsS:  TMOYKOBaHUE,  CIOPYJISAIuS,
(dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuokenue. IlonoBeie KineTku, wian ramerbl. Meio3. Craaguu
Mmeno3a. [loBenenne xpomocom B Meino3e. KpoccuHrosep. bromornyeckuii CMpICi
Mel03a M TOJIOBOrO mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM LHKIIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazBurue. ['amerorenes y uBOTHBIX. [[0JI0BBIE KEIE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX Ki1eTOK. CrepMaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOopeHre W SMOpPUOHATIBLHOE pa3BUTUE KUBOTHBIX. CrmocoObI
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAyKa
0 pPa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbLIX NPOOIEM IMOPUOTOSUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoonenue. bnacmyna, munwi
onacmyn. OCOOECHHOCTH JApOOJEHUS MIIEKONMUTAIOUUX. 3apOJbIIIEBbIE JIMCTKU
(racTpyssinus). 3akiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BJIMSHUAE 4YacTeil pa3BUBAIOLIETOCS 3apojbllia (3MOpPHOHANIbHAS HMHIYKIIHS).
3aknagka TIUIaHa CTPOCHUS KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEeHOB. BiusiHue Ha 3MOpHUOHANIBHOE pPa3BUTUE Pa3IUYHBIX
(hakTOPOB OKPYIKAIOIIEH Cpebl.

Poct m pasButue x*uBOTHBIX. I[locTamMOpuoHanbHbId nepuon. Ilpsmoe u
HempsiMoe pa3BuTue. PasButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX JWBOTHBIX. bHOJIOrMYeCKO€ 3HAYEHHE MPSMOr0 W HEMPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHHUE B MPUPOAE. THUIBI pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepuonsl onTorenesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM 1HKiIe pacteHuil. OOpa3oBaHue crop B TMporecce Menosa.
l'amerorene3 y pacteHuid. OIUIOOOTBOPEHUE UM PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OIJI0IOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisAluy OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

IToptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuier u cxembl: «BereratuBHOE pasmMHOXeHHE», «THIBI 0Oecrmonoro
pasMHOXEHUsD», «Pa3MHOXeHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3zmHoxeHue runpe», «Meio3», «Xpomocomel», «l'amerorenes», «CtpoeHue
AWIEKIIETKH U cnepmaro3onna», «OCHOBHBIE CTaauu OHTOreHes3ayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTtpoeHue cemMsiH OJHOJOJIbHBIX M JIBYIOJIbHBIX pACTCHUN», <« KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <«OKWM3HEHHBIM LHUKIT MXa», <« KU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK U
CIIEpPMAaTO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYIIKI.

JlaGopaTopHasi padora «/3ydueHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpPOITpENnapaTax».

IIpakTnueckas padora «BbigBIEeHHE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINX
pacTeHu.

Tema 11. I'eHeTHka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYHBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE NPU3HAKU, JOMHUHAHTHBIA WM PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ I€HETUKH: THOPUAOJOTMYECKHUH,  LIUTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel 1 cxeMbl: «MeTobl FTeHeTUKNY», «CXeMbl CKPELIUBAHUS.

JlaGopaTtopnasi padora «Jlpo3odpuna Kak OOBEKT TI'E€HETHUUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHuens — 3akoH

eAMHO00pa3us rudpUI0B nepBoro nokojeHus. [lpasuno qomuHrpoBanusa. Bropoi
3aKOH MeHaens — 3aKOH paclIeIUIeHUs NPU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ uioTe3a 4yucToThl raMer.

AHanuzupyroniee ckpemuBanue. [IpoMexyTouHblil XapakTep HacjleJ0BaHU.
Pacuieruienre npu3HAKOB MPU HETIOJHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHens — 3aK0H HE3aBUCUMOT0
HacleoBaHMsl ~ Npu3HakoB.  lluromornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpeLUBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPEIEIICHUS 10Ja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TepPOraMeTHBIM I0J. | 'eHeTnuyeckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HacnenoBanue Npru3HakoB, CLEIJIEHHBIX C ITOJIOM.

I'enoTun xak uemoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
resa. MHOXECTBEHHBIM auleau3M. B3aumoneucTBue HEauICIbHBIX I'€HOB.
KommnemenrtaprocTs. Onucras. [lonmumepust.

I'eHeTMYECKUT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M 4YEJIOBEKA, a
TakkKe (U3NOJIOTMYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTnyeckne MeXaHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOAECUCTBUS «XO3IUH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTudyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HACJIeJICTBEHHON MH(POPMAIIMU B TIOKOJCHHUIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

[Toprpetsr: I'. Menpnens, T. Mopras.

Tabnuuel u cxemsl: «llepBrlif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennensa», «AHamm3upyrouniee ckpemuBanue», «Hemomnoe nomMuHHMpOBaHUEY,
«CremnyieHHOEe Hacle0BaHUWE MPU3HAKOB y Jpo3odumib», «['eHetuka momiay,



«Kapuotunn uenoBeka», «Kapuotun apozodpunsr», «Kapuorunm mnruusy,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3auMo1eliCTBUE T€HOBY.

OGopynoBaHue: MoJelb JJIsI  JI@MOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMh 3aKOHA HE3aBUCMMOIO HACJIEAOBaHWS MPU3HAKOB, MOJEIb JJIS
JEMOHCTPAIlUM CUEIUIEHHOTO HACJIEI0BaHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIipernapar: «Jlpo3oduiay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIMBAHUSA Y APO30(DUITBD».

IIpakTuueckas  paGora  «V3yueHue  pe3ynbTaTOB  JUTHOPUTHOTO
CKpeIIMBaHUs y APO30(PUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMupoBaHUM (HEHOTHUIIA.
N3meHnunBOCTh Npu3HAKOB. KadeCcTBEHHBIE U KOJWYECTBEHHbIC MPU3HAKU. Bubl
U3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBEHHAS.

MopaudukanuonHass U3MEeH4YMBOCTh. Ponb cpeasl B (hopMUpOBaHUU
MOJAM(PUKALMOHHON HM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuannoHHBIN
psin u BapuanmonHas kpuBas (B. WMoranncen). CoiicTBa MOaupUKAITMOHHON
U3MEHYMBOCTH.

['eHoTHNIMYECKass N3MEHUYNBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOnHaTuBHAs WM3MEHYMBOCTH. MeH03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATHUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJHOrO BUA.

MyTanuoHHass HM3MEHYMBOCTb. BHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYLUHUPOBAHHBIE MyTallud. SlaepHble W
HUTOIUIa3MaTuYeckue mytanuv. CoMaTUYeCKHUE W TMOJIOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUSI MyTanuid. MyTareHel W WX BJIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO TMpoIlecca. 3aKOH TOMOJOTHYECKUX pSAJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTH U
HACJIECTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  INULEHEMUYeCKUX ¢Hakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOB.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Bugasl  usMeHunBOCTHY», «MoaudukanroHHas
W3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiosy,
«OmnomoTBopeHuey, «I 'eHeTHYecKre 3a00JIeBaHUs YeloBeKay, « Buasl Mmytamuii.



OOopynoBaHue: XMBbIE W TepOapHBIE DK3EMIULIPHl KOMHATHBIX PacTeHUH,
pucyHku (¢poTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(MUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBOI».

IIpakTuueckas padora «Mytamuu y aApo3oduibl  (Ha TOTOBBIX
MUKpOTpEenapaTax ).

Tema 14. I'eHeTuka 4esioBeKa

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HCCIE€IOBaHUs T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKM  YeJIOBEKa: TIEHEaOTMYECKHUU,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJISIITUOHHO-CTATUCTUYECKHI,
MOJIEKYJISIPHO-TE€HETUUECKHUU. CoBpemeHHOE ONpENICIICHHE reHOTHUIA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00JIeBaHUS YellOBEeKa. | eHHbIC 1 XPOMOCOMHBIC
0oJie3HM 4YenoBeKa. bolie3HM C  HAcleCTBEHHON MPeapacroyioKeHHOCTHIO.
3HaueHUEe MEAUIMHCKON T€HETUKHU B MPEJAOTBPAIICHUHN U JICUEHUH TE€HETUYECKUX
3a0o0ieBaHU 4YenoBeKa. MeauKo-reHeTHYecKoe KOHCYJbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(U3HYeCKOMY W XUMHUYECKOMY 3arpsi3HEHUIO OKpyKaromiei cpensl. I eHeTnaeckas
MPEAPACTIOIOKEHHOCTh YEJI0OBEKA K MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3yUeHUs] TEHETUKU
qesoBekay, «I eHeTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTuKanus M CEJIEKUUsA. 3apOKICHUE CENEKIMU M JOMECTUKALUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpOUCXOXKIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHUM U IOPOJ]
#uBOTHbIX. CopT, MNOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSAIOB B
HacJIeJICTBeHHOM wu3MeHunBoctTh H. 1. BaBumioBa, ero 3HadeHue I
CEJIEKIIMOHHOW pabOoTHI.

Metonbl ceneknMoOHHON paboThl. M cKyccTBeHHBIM OTOOp: MAacCOBBIM U
WHJVBHUYaJIbHbIN. Ortanbl  KOMOMHAIIMOHHOW  CENEKIIHH. HcnbiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLECHKHU
¢dbeHoTHa TOTOMCTBA M OTOOP IO TEHOTHUITY € roMolIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PannanimoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTAlU Y KyJbTYypPHBIX



dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pekomOuHaHTHBIX JIHK m1s mosryueHus icXo1HoTo MaTepuaa Jijisl CeJISKINH.

[Tonyuenue MOJIUTUIOUIOB. Bnaytpusunosas ruOpuIn3aIus.
bnuskopoacTBeHHOEe — CcKpenuBaHWe, WM MHOpuauHTr.  HepojacTBeHHoe
CKpemnBaHue, win aytopuauHr. ['erepo3uc u ero mpuuwmHbl lcmomb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEKBUIOBBIX THOPUAOB. JJOCTH)KEHHS CEJIEKIIUU PACTEHUM U )KUBOTHBIX. «3enéHast
DesoNOYUALY.

CoxpaHeHre U U3y4YCHUE T'CHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKUX PpOAMYEN i1 CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YIyUueHUus Cyuecmsyiowux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008AaHUl,
nepeodoswvix uoetl u nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanuu

Iloptpersr: H. 1. Basunos, U. B. Muuypun, I'. [. Kapneuenko, II. II.
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuuel u cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyJIbTYpPHBIX
pacTeHuin», «3aKOH rOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW M3MEHYHUBOCTH,
«Metonst cenexnumy, «OTnanéaHas rudpuan3anusy, «MyTareHesy.

JlaGopaTopHasi padora «/3yueHue copTOB KyJbTYpHBIX PACTEHUN U TOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO0B CEJIEKIINU PACTCHUIN.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHui».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKECHHMS CEJEKIIMW PACcTeHUM W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. buoTexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTh, HCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHBIE U TKaHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOTIEUCHNEe, TMIOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJieNME. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOHMOIOTHUYECKHUX
texHoJsoruii. [Ipou3BoacTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Coznanue TEXHOJIOTMH UM MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C I[ETIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECs B IPUPOe OMOCUHTETUUECKUE TTYTH.



Kierounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. KpuobOanku. Comaruyeckas TruOpuAu3alUss W  COMaTHYECKUN
sMOpuoreHe3. lcronb30BaHWE TalUIOWIOB B CEIEKUMU pacTeHUu. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3osanue MOHOKIOHAIbHBIX U NOAUKIOHALHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AULEKICTOK U KJIOHUPOBAHUE XMBOTHBIX. METOX TpaHCIUIAHTALUU sA1ep KIETOK.
Texnonoeuu 0300pOo6IeHUs, KYIbMUBUPOBAHUSL U  MUKPOKIOHATILHO20
DA3SMHOIACEHUS CENIbCKOXO3AUCTEEHHBIX KYIbIMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepHs. VICKyCCTBEHHBIM CHUHTE3 TI€Ha |
koHCcTpyupoBaHue pekoMOouHantHeiX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTvkeHnss W NEpPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  MH)KCHEPHUH.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menuuunckue OuorexHonoruu. [loctrenomuas nudposas menununa. [1LP-
JTUarHocTuka. MeTaOoJIOMHBINM aHallu3, TEHOICHTPUYECKUM aHaJIu3 MpoTeoMa
4eJIoBeKa JUI OLIEHKH COCTOSIHMSI €ro 310poBbs. VCIONb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusit paka. 3D-OumoumkeHepusi nns pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3MaHUS KOMILJIEKCHBIX
TKaHEeH COoueTaHWEM TEXHOJIOTHM TpEXMEpHOro OMOMpHHTHHTA U ckaddomauHra
IUISL pelIeHUs 3a]1a4 [IepPCOHAIN3NPOBAaHHOW MEIUIIMHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJIbl0 0OecrnedyeHuss KOMOWHHUPOBAHHOM
3anuTel OT Bo3Oynuteneidr OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB
¢dbynkuuonuposanus PHK-congepskamumx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuup! n cxemsl: «Vcnonap30BaHNEe MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass UHKEHEPUs».

JlaGopaTopHas padora «/3yueHne 00Ob€KTOB OMOTEXHOIOT UMY,

IIpakTueckas padora «llomyyeHrne MOJOYHOKUCIBIX ITPOLYKTOBY.

Jkckypeusi «bHOTEXHONOTHMS — BaKHEWINAash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJILHOHHBLIX MNMPEACTABJIEHUN B
Oonosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aearenbHocTh Y. JlapBuHna.

JIBr>ky1ue cuibl 3BoIoIMU BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHW3MOB, HACJICICTBCHHAs HW3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHueckor Teopuu dBomonmu (CTD). HewTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOIMOHHAS  Ouoyorvs. 3Ha4YeHHE
ABOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Uinep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeit, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (o K. Jlunuewo)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHuzm (QopMupoBaHUS
MPUCTIOCOOJICHN y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectBus Y. Japsuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHoroodpasue KyiabTYpHBIX (opM
KanmycTbl», «[lopoabl JOMaIIHKUX )KUBOTHBIX», «Cxema 00pa30BaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBUXXYIIAX CHUJI DSBOJIIOLIUNY,
«OCHOBHBIE TOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3BOTIOLHSA U €€ Pe3yJIbTAThI

[TonynAuus Kak 3JIeMEHTapHas €IUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3HooOpazus U CTPYKTypbl mnomyisuuil. M3meHenue
reHooHIa TOMYJSAIMU KaK DJIEMEHTAPHOE 3BOJIONMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIHE CHJIBI) SBONIONUU. MYyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [Jlpeilid reHoB — ciydaiiHbie
HEHANpaBJICHHbIE MW3MEHEHMsS 4YacToT aiened B mnonmymauusx. Oddexr
OCHOBATeNsA. JIpgpexm Oymuinounoeo eopaviuwika. CHUMNCEHUE 2eHemUYecKo2o
pazHoobpasus: npuyunel u cireocmeus. llposenenue sghghexma Opetigpa 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurparmuu.  M3onsamus  TOMYJISIIH:
reorpaduueckas (MpoCcTpaHCTBEHHAs), OMoJIorudecKast (pernpoyKTHBHAs).

EctecTBeHHbIl 0TOOp — HamnpaBisomuil @akrtop sBomtouuud. DPopMbl
€CTECTBEHHOT0  OTOOpa:  JIBIXKYIIMHA, CTAaOMWIM3UPYIOIIMHA, pa3pbIBatOLIUi
(mm3pyntuBHbBIN). [lonmoBoit oTOOp. BO3HUKHOBEHHE W SBOMNIONHUSA COLUATBLHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3ydbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucrocoOneHuid y  opraHu3MoB.  Apomopdo3sl U
uanoananrtanuu. [lpumepsl npucnocobieHnii y opranu3mMoB: Mop(hOIorudYecKue,
¢dbusnonornyeckue,  OMOXMMHUYECKHE,  MOBeAeHUYecKkne.  OTHOCUTENbHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BuumooOpa3zoBaHue Kak pe3yJbTar
MUKpOdBOMIOIMU. M3omsmus — imoueBod (dakTop BupooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpacduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIuTOnIU3aIMS,
rubpuauzanus). JIMTensHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mMbl GopMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BoNOLMOHHONW OWOJOrMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHHsi OmopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MAPa3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM U CTHIOCOOBI
O0pBOBI C HEl.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabnuuer 1 cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomysiiimoHHast
CTpYKTypa BUaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CWJIbl HBOJIIOLIUNY, «DKOJIOTHMYECKass M30JSUUs MOMYJALUA ceBaHCKOU (openmy,
«l'eorpaduueckas U30JSA1UA  JUCTBEHHUIbI CUOUPCKOM W JIMCTBEHHHUIIBI
naypckoity, «IlomynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEHCTBUSL €CTECTBEHHOTO o0T00pa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHUE),
«MupycTpuanbHblii Menanu3my, «KuBble nuckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexgaronias OKpacka YKUBOTHBIX),
«Dusnonornueckue ananranun», «lIpucrnocoOIEeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buaa», «Buabl-nBoiinnkn», «CTpykTypa BUAa B
npupone», «CrnocoOsl Bugo0OpazoBaHusy», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IDKOJOTHMUECKOE BUA000pPa30BAHUE BHUIOB CHHUILY,
«ITonmumuionel pacteHuity, «KamycrHo-penednsiii ruOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesa NTHI] U
3BEpell C MpUMEpaMHu pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuena NTUIl U 3Bepei
pasHBIX BHJOB, TrepOapuM pacTeHUd ONM3KUX BHJOB, 00pa30BaBIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnass  pabora  «lIpucmocobrmenuss  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnasi padora «CpaBHeHHE BHIOB 10 MopdoJornuecKkomy
KPUTEPHUIO».

Tema 3. MakpodBoaonus 1 eé pe3yabTaThbl

Metoapl  M3ydyeHHST MaKpod3BOJOLMHU. [laneoHTOmOrMYecKue METOJbI
u3ydeHus: osBomonuu. Ilepexonubie ¢GopMbl M (QUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckue meronsl u3ydeHus sBomonuu. CpaBHeHHe ¢GIOpbl U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bumabl-
SHIAEMHUKHU U PEIUKTHI.



OMOpUONOrHYeCKUe U CPaBHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3yUeHUs
dBOMIOLMM. ['eHeTMyeckue MeXaHu3Mbl HBOJIOLMM OHTOTE€HE3a U IOABJICHUSA
ABOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBL.
Pynumvenrapusle  opranbl ©  araBU3Mbl.  MOJNEKYISPHO-TE€HETHYECKHUE,
OMOXMMHMYECKHE M  MaTeMAaTUYeCKME  METOAbl  W3YYCHHS  HBOJIOLHUU.
['omonornynsie reHbl. COBpEMEHHBIE METOJABI MOCTPOCHUS (PUIOT€HETHUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIIOIUS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (TpaBwiia) dBOJONMH. [Ipunyun cmenvl yHKyull.
HeoOpatumocTs 3Bomonuu. AjnantuBHas paguaius. HepaBHOMepHOCTh TEMIIOB
ABOJIOLIHH.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mrosuiep, O. I'ekkelns.

Tabnuiel 1 cxeMbl: «DUITOTEHETUUECKHU Pl JOMATNY, «APXEONTEPHUKC,
«3Bepo3yoOble  smepb»,  «Creronedansvy,  «Punnopute»y,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emuan», «/peild KOHTUHEHTOBY,
«Penuktey, «HauvanmpHble cTaguu 3MOpPHUOHANIBHOTO PAa3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyIuMeHThI,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HaOOpbI YeJIOBEKa U IMIUMIaH3e», «l JIaBHbIE
HaIpaBJIeHUs BOIOLUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

ObopynoBaHue: KOJJICKIUHU, TepOapuu, MYJSHKH HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUIOTE3bl NPOUCXOXKIAEHUS >KU3HU Ha 3emie. AOHOreHe3 u
naHcrepmus. /JJoHayuHble IPEACTABICHUAS O 3apOKIECHUU JKU3HU (KPEALOHU3M).
I'mnoTe3a NOCTOAHHOTO CaMO3apOKICHUS KU3HH U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. I[actepa. [Ipoucxoxaenue >XxM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. IInanerapHas
(reooruueckasi) SBOJIOIHUA. XHUMHYECKas dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnyeckux BeniecTB M3 Heopranndeckux. OmpiTr C. Mumnepa u I'. IOpu.
O6pazoBanue mnoauMepoB u3 MoHoMepoB. KoainepBatHas rumoreza A. .
OmnapuHa, runoTe3a nepBu4YHOro OynpoHa J[kx. XomnaeitHna, reHeTHUECKas TUIIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» V. T'unGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emnmmu u Meronsl €€ wu3ydyeHus. lckomaemble OpraHUYECKHE
octaTtkd. ['eoxponomoruss u e€ w™eroapl. OTHoOcuUTeNbHAsT W aOCONIOTHAs
reoXpoHoJIOrus. I'e0XpoHOIOrn4ecKas 1Kasa: 30Hbl, dpbl, IEPUOJIBI, TIOXH.



Hauvanbubie sTanbel oprannueckord sBosrouuu. [losgBieHne © 3BOJIOLHAS
MEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKU KaK aHaJoT MEepBbIX HAa 3emiie COOOIIECTB.
CrpomaTtonuTtsl. [IpokaproOThl U 3yKapUOTHL.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHes3). DBOIIOLIUOHHOE POUCXOKICHUE
BUPYCOB. [IpoucxoxknaeHne MHOIOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIC ATalbl ABOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apoMop(o3bI
pacrennii. Bpixox pacremnit Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue [BETKOBBIX
pacTEHUM.

OcHOBHBIEC ATamnbl 3BOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
KUBOTHBIX. Benackas ¢dayna. KemOpuiickuii B3phIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. KU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentwiuil. [IpoucxoxkaeHUE MIICKOIUTAIONIUX U
ntull. [lpunHunun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne ku3HM Ha 3emie IO ’paM U MEepUojaM: apxeu, MPOTEpO30il,
nmajgeo3ol, Me3030H, KailHO30M. OOmas  XapakTepuCTHKa  KiIUMara |
reoJIOTUYECKUX TMporeccoB. [losBIEHHE W pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro YCIOBUS U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHHUSI — SKOJIOTHMUYECKUE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEACTBUSA MacCOBbIX BbIMHpaHHil. COBpPEMEHHBIN HKOJOTHMYECKUH KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHoodpas3us Ha 3emiie.

CoBpemeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATHUUYECKUE IPYIINbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnammanuanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
U3YUYEHUIO CaMO3apoKJIeHus xu3Hu», «Cxema ombiTa C. Mwmuiepa, I'. FOpwuy»,
«JTanbl  HEOPraHMYECKOW  ABOOLMMN»,  «['€oXpoHOJMOrMyeckas  mIKauay,
«HayvanbHble 3Tanbl OpraHUYEecKod »BoMOLMNY, «Cxema o0pa3oBaHUSI FYKapUOT
nyTéM cumoOunoreHeza», «Cucrema KuUBOH TpHUPOABD», «CTpoeHue BHUPYyCay,
«Apomopdosbl  pactenuit», «PuHnOGUTHY, «OIHOKIECTOYHBIE BOIOPOCINY,
«MHoroxkierounsle Bogopocinw», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuiedHononocTHwey,
«IInockue YEPBUY, «HEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItnuppy, «Muekonuraromue», «Pa3Butne XuU3HU B
apXxenuckou spey, «Pa3BurHe KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne KU3HU B
[1aJIC030MCKOU 3pe», «Pa3BuTue )XKU3HU B ME3030UCKON 3pe», «Pa3Butne Xxu3HU B
KallHO30MCKOM 3pe», «COBpeMEHHasl CUCTEMa OPraHUYECKOTO MUAPay.

O6opynoBanue: repbapuyd pacTCHW Pa3IMYHBIX OTACIOB, KOJUICKITUH
HACEKOMBIX, BJIAKHBIE IIPEINApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJE3HBIX MCKONAEMbIX, MYJSDKH OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  snaGoparopHasi  padora «MogenupoBaHUE  OMBITOB
Mumiepa—tOpu 1o uzy4eHuto abMOT€HHOTO0 CHHTE3a OPraHUuYeCKUX COCAMHEHUH B
MEpBUYHON aTMochepey.

JlabopaTopnasi padora «/I3yyeHue M oOmMcaHUWE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «3yueHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznens! u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTHH.

CraHOBIEHUE TPEACTABICHUNA O MPOUCXOXKICHUU YeJIOBEKa. Pennruno3Hele
BO33peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YeNnoBEKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKUBOTHBIMM:  CPABHUTEIBHO-
MopdooTuIecKue, AMOPHUOJIOTHYECKHE, (bU3HOTOTO-OMOXMMUYECKHE,
noBesieHueckue. OTanyusl 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CUCTEMBL.

JIBmkymue cuibl ((hakTopbl) aHTPOMOreHe3a: OMOJIOTHYeCKHe, COIHAbHBIC.
CooTHolieHne OMONOrMYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PanHue d4enoBekoOOpa3Hbie 00€3bSHBI
(IpOKOHCYJIBI) U paHHHUE TMOHTHIbI — OOLIUE MPEIKK YeT0OBEKOOOpa3HbIX 00€3bsH U
Mo1e. ABCTPAJONUTEKU — JBYHOTME NMPEAKH JroJeh. UenoBek yMmensli, NepBhIe
W3TOTOBJIEHUS OPYAHUHN Tpyaa. UenoBek NpsIMOXOASALIMNA U MEPBBIA BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  —  oOmMA  TIPEOK
HEaHIEPTaJIbCKOr0 YEJIOBEKAa M YEJIOBEKAa Pa3yMHOr0. UenoBEeK HEaHIEPTAIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KiMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YENIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TanmeoreneTrka 1 NajaeoOreHOMHUKA.



DBOJIOLHS COBPEMEHHOIO 4enoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISLUSAX
yeyoBeka. MyTalMoHHBIN Tiporiecc U moiaumopdusm. [lonmynsimroHHBIE BOJHBI,
npeid reHoB, Murpanus U «3GQPexT ocCHOBATENS» B MOIMYJISIIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: €BponeoHaHAass
(eBpaswmiickasi),  aBCTpajO-HErpouAHAs  (PKBATOpUalbHAs),  MOHTOJIOUIHAs
(a3uaTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YelOBEeKa IO IJIaHEeTe.
EmunctBO  uyenoBeueckux — pac.  HaydyHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCIOBHUSIM OKpPYXAlOIEH Cpenbl.
Bnusnue reorpadguueckoit cpeapl W apeiia TeHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YeIOBEKA.

MexaucuMiuinHapable  MeToabl B (usnueckoil  (OMOJOTHYECKOMN)
AHTPOIIOJIOTUM.  OBOJIOLMOHHAA  AHTPOIOJIOTHST U MNaJ€OAHTPOIIOJIOTHUS
YeJIOBEUECKUX NOMyJsuui. bruoconnaneHbple HccaeqoBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanrie K03BOTIONMHA OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. {apBun, JI. JIuku, A. . Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHHY, «I 0JJOBHON MO3T YEJIOBEKa,
«YenoBekooOpa3ubie 00e3bsHb», «CKeNneT 4YeloBeKa M CKeJleT IIUMIIaH3e»,
«PynMMEHTHI 1 aTaBU3MBDY, «/[BHKyIIE CUIIBI aHTPOIIOTEHE3A», « DBOIOLUOHHOE
IpeBO  yenoBeka», «ABcrpanonuTexk», «UYenoBexk  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHnCOBCKUH YenoBek» «Heanaepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl BOJIOLUYU YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MpeaMETOB MaTepuaIbHOU
KyJbTYpbl IPEAKOB 4YEJNOBEKa, penpoaykumu (pororpaduu) KapTuH C
MU(DOJTOTHYECKUMU U OHONEHCKUMH CIOKETaMH TMPOUCXOXKACHHUS UeTIOBEKa,
¢doTorpaduu Haxo/I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBE€Ka M 4Yepena IIMMIIAH3€, MOJENb KHCTH YEJIOBEKA W KHUCTH
LIMMIIaH3€, MOJENH TOPCa MPEIKOB YEJIOBEKa.

JlaGopaTopHasi padora «l3yueHne oOCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTueckas padora «3yyeHne S3KOJIOTMUECKUX aJalTallli YE€ITOBEKaY.

Tema 6. Jxosorusi — Hayka O B3aHMMOOTHOLIEHHMAX OPraHM3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKIIeHd cpeaou

3apok/ieHne U pa3BuTUE dKojoruu B Tpyaax A. I'ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
sKo0ruu. CBsI3b SKOJIOTUU C APYTUMH HayKaMHu.



Metonpl 3kosoruu. IlosieBble HaAOMOAEHHS. ODKCHEPUMEHTHI B HKOJIOTHH:
npUpoiHble U JaboparopHble. MonaeaupoBaHUE B HKOJOTUU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaueHue DKOJOTMYECKUX 3HAHWM JUIA  4YeJIOBEKa. ODKOJIOTMUECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3E€M 4YesoBedecTBa ¢ npuponor. PopmupoBaHue
DKOJIOTUYECKOMN KYJIBTYpPbI U KOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Ceepuos, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunel U cxembl: «Pa3zaensl skonorum», «MeToasl skojorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEABD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkonoruyeckue (PakTopbl U 3aKOHOMEPHOCTH Ux nerctBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: abHOTHYECKUE, OMOTHYECKUE, aHTpOoNOreHHbIie. O01une
3aKOHOMEPHOCTH JAEUCTBUA 3Kojormueckux (axrtopos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. IBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢pakrtopel. CBeT Kak sKonoruueckuil axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OPraHu3Mbl. DKOJIOTMUECKHE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHMIO K cCBeTy. CUTHAJIbHAs poJIb CBETA.
DoTonepruoanu3M.

Temneparypa kak skosnoruueckuil dakrtop. JleiicTBue TemmepaTypsl Ha
opraHu3Msbl. [loMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skosiormdeckuit ¢aktop. Ilpucmocobrienuss pacteHui K
MOJJIEp)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOIICHHIO K
Bojie. [IpucnocoOnenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXKHMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0cOOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3sMoB K
KU3HM B Pa3HBIX Cpeaax.

buonornyeckne purmsl. BHemHue um BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4yHbie pUTMBL. [IpUCIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennoie Qopmbl opranusmoB. [lonstne o Ku3HEHHON Qopme.
XKuznennslie popmbl pacTeHU: 1epeBbs, KyCTAPHUKU, KyCTAPHUUIKU, MHOTOJIETHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THIPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopHI. Buner OMOTHUYECKUX B3aUMOJIEVCTBUMN:
KOHKYPEHIUs, XUIIHUYEeCTBO, CUMOM03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalnn3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuueckue, (Qopuyeckue, ¢adbpuueckne). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAHMS OpPraHU3MOB B cpejle
obutanust. [IpuHIMI KOHKYPEHTHOTO UCKITFOUCHMUSI.

JlemoHCcTpanumn

Tabmutel 1 cxeMbl: «Dxonornueckue (aktope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEITIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl oOWTaHWsSI OpraHU3MOB», «bHONIOTHYECKHE PUTMBD,
«Kuznenneie  Gopmbel  pactenmity, <« KuszHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIMCTBEHHOIO Jieca», « DIKOCUCTEMA XBOMHOIO Jiecay, «llenun
nuTaHusy, «XuimHudectBoy, «llapasutusmy, «Konkypenuus», «Cumounosy,
«KoMmmeHcanuzmy.

O6opynoBanue: Tepbapu pacTeHUN M SKUBOTHBIX, MPUCIIOCOOIEHHBIX K
BJIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOaprun W KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, dydena MTHUIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHUsl JAHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeiax,
repOapu ¥ KOJUICKIIMM PpACTEHWH W OJKUBOTHBIX, OOJQAOIMNX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW KU3HM, repObapuu u
KOJUIEKIIMM PACTEHU U KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIHH
KUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aHMMOICHCTBUSIX.

JlaGopaTtopnasi paGora «BbIsBiIeHHE TNPUCTOCOOIECHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

Jlabopatopnass pabora «BblsBiIeHHE MPUCIOCOONCHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

Jlabopatopnast padora «AHAaTOMUYECKHE OCOOCHHOCTHM pPAaCTEeHUH U3
Pa3HBIX MECT OOHUTaHU.

Tema 8. Jkos10rust BUJA0B U NOMYJISILM A

OKOJIOTUYECKHE  XapaKTePUCTUKW  TMOIMYJISLHH. [Monynsimuss  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyanuii. OCHOBHBIE TIOKa3aTENW MOMYJISAILUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pAaCTHas M TOJIOBAasE CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKoJIoruyeckast CTpykrypa nomyiasiuud. OueHKa YUCICHHOCTU MOITYJISLIHH.
JluHamuka monynAnuu U e€ peryianua. buoTthyeckuii moTeHIMan IOIMYJISALHU.
MoenupoBanve TMHAMUKH TOMyIsiUuU. KprBble pocTa YHCIEHHOCTH MOMYJISLHH.
KpuBble BbDKMBaHUA. Perynsanus YuCICHHOCTH TMOMYJAIMA: poyib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIINX OT TNIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BHaAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huy. [loTeHunanbHas U peaiIn30BaHHAS HULIU.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. BHIBI M HX >KU3HEHHBIE
CTpaTEruu. DKOJOTNYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEAEHUA W MUrpalui >KUBOTHBIX. buosorndeckue
WHBA3WU YY>KEPOJHBIX BUIOB.

JdemoHcTpanuu

IToptper: Ix. . XaTunHCOH.

Tabmuielr ¥ cXembl: «DKOJIOTHUECKHE XapaKTEPUCTUKH TOMYJISIIUN,
«lIpocTpaHcTBEHHass  CTpyKTypa mHomyjisiuum», «Bo3pacTHble  nHUpaMuabl
nonyysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU  3eMJIM  Pa3InYHBIMU
opranuzmammn», «Mogeinb 3xonorndeckort Humu k. M. XatunHconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJIJISKITUN KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOieHus ceMssH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKUIHMOHAIbHbBIC
OJIOKM OpPraHu3MOB B OKOCHUCTEME: TMPOIYIEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHUYECKHE OJOKHU
skocucteM. [10uBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB U TOTOK HEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaud  3KOCHUCTeMbl. buomMacca ©  mOpomyKuus.
DKOJIOTUYECKHUE MTUPAMHU/IBI UKCeT, OMOMACChl M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHHbple 3aKOHOMEpPHBIE CMEHBI cOo0OIIEecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUW W HUX IMPUYHAHBL. AHTPONOTCHHBIE BO3JACHUCTBUSA HA
cykneccuu. Knnmakcnoe cooOmiectBo. bruopaznoobpasue 1 nmojsHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Tpuponnbie 3xK0cUCTEMBI. JKocucmemsbl 03€p u pex. IKocucmemvl Mopeu u
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, NyCMmblHb.

AHTpOTIOTEHHBIE JKOCHUCTEMBL. ATpPO’KOCHCTEMa. ATpOIeHO03. Paznmmuus
MEXIYy aHTPOIIOTCHHBIMH M TIPUPOTHBIMHU YKOCHCTEMaMHU.

VYpboskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢dayna. CuHaHTpomm3aius TropoAckoil ¢ayHbl. buonormyeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKkocucteMax. Ponb kackaonoz2o s¢ghghekma u 6u008-30upuxamopos (Kirouesvlx
8U008) 6 PyHKYUOHUposanuu sxocucmem. IlepeHOC IHEPTrUU U BEIIECTB MEXKITY
CMEKHBIMHU SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIIMNA U SKOCHUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmoi go30elicmeusi  3acpA3HEeHUli  PA3HLIX — MUNO8 Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYISAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbL  DKONOSUYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20 — B0O30€lCEUs.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JemoHCcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoOlEHO3a»,  «DKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOWHOTO Jecay, «PyHKIHMOHAIbHbIE
TPYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMUIA YUCEID,
«OKkonoruyeckas nupamua OMOMacCh», «IKOJIOrHYecKas MUpaMua SHEPTUMY,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxapa», «JKocuctemMa 03epa», «ArporeHo3», «KpyroBopor BemecTs u MOTOK
SHEPTUU B arporieHo3ey, «[IpumMepsr ypObosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydesa NTHI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBApUYyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypOo03KOCUCTEMBD».

Jlabopatopnass padora «M3ydeHue paszHooOpaszusi MEJIKHUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHs B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HsK,
SJIBHUK, HA CYXOI0JIbHBIN WM TOMMEHHBIN JIyT, 03€P0, O0JIOTO).

IKCKYpcHsl «DKCKypcHsl B arpodKocHUCTeMy (Ha Moje WIM B TEITUYHOE
XO03SIMCTBO)Y.

Tema 10. buocdepa — riiodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000J04YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyIlleCTBOBaJia kKM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ coctan. XKuboe
BEIECTBO Onochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUsI Ouochepsl. OcobeHHOCTH OHOchephl Kak
ri100aIbHOM 3KOCcUCTEMBI. J[MHaMudeckoe paBHOBecue B Ouocgepe. KpyroopoTsl
BEII[ECTB U OMOTEOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a30oTa). PUTMUYHOCTH SIBIEHUMN
B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Ouome. OCHOBHBICE OHMOMBI CYIIIHU:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHbIC JIeca, CTENHU, CAaBaHHBI,
MyCTBIHU, TPOTIMYECKUE JIeCa, BRICOKOTOPh. KimmMmar, pacTUTEeNbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa 1
onochepHbIX PYyHKIUIH.

JemoHCcTpanumn

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsl 3emin», «KpyroBopot a3ora B mpupojie»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopoga B HpPHUPOIEL»,
«KpyroBopoT Boasl B mpupojae», «OCHOBHBIE OMOMBI Cymn», «KnummaTudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanueiii jgec», «ILIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0IIaf cpeaa

DOKOJIOTUYECKUE KPHU3UChI M WX NpUuMHBL. Bo3jeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OxpanHa
MMOYBEHHBIX pecypcoB. I3MeHeHue kiumMara.

AHTpPONIOTEHHOE BO3JICMCTBHE HA PACTUTEIbHBIA M KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO M UBOTHOTO Mupa. OCHOBHBIE NPUHIMUIIBI OXPaHbl MPHUPOIBI.
Kpacaesie kHuru. Oco0o oxpansembie mpuponanusie Ttepputopun (OOIIT).
Borannueckue caibl ¥ 300J10TUYECKUE TTAPKH.

OcCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA M TPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOmME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIIECTBU.

Pa3BuTHe METOJOB MOHUTOPHUHTA pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarouue O00OCmMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbl



IKopeabuiumayuy Kocucmem U Ccnocobo8 6opvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyryus mopckux u HazemMHvLX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHEe  aTMocepb»,  «3arps3HEHHe
runpochepsl», «3arpssHenue mnouBb», «llapaukoBeiii  3ddexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUI?, «MOJENH yIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaguu OXpaHseMbIX pAcTeHHM M KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoil KHUTH perHoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHS
OOyYaroIMMHUCST TPOTrpaMM  CPEIHEro o0mero oOpa3oBaHUsA: JIMYHOCTHBIC,
METAIPEAMETHBIE U IPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrpaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YYaIOIIMMUCA POCCUNCKOM
rPaXXIAHCKOW MJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHHIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OWOJIOTHH,
yejleHanpasienHoe pazeumue BHYTPEHHHUX YOEXIEHWUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAMUIUMN pa3BUTUA OHOJIOTHUYECKOTO
3HAHWUS, 20MOBHOCMb U CNOCOOHOCMb O00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATCIbHOCTA 1I€HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, HaIuyue  NpPABOCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPbl, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO OMOJIOTHH JTOCTHUTAIOTCS
B EIWMHCTBE YYCOHOM M BOCIHUTATCIBHOM JESITCIHPHOCTH B COOTBETCTBHUU C
TPaJIUIIMOHHBIMU POCCUMCKUMU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMU B OOIIECTBE NpaBUJIaMHU U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT TIPOIIECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPECHHEH TMO3UIMK JIMYHOCTH, NATPUOTU3MA U
YBOXKEHHUS K 3aKOHY WM IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTApIIEMY IMOKOJICHUIO,
B3aMMHOT'0 YBa)XCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HaCIEAUI0 U
TPpAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpOJIE U
OKPYIKalOIIEH CpeIe.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUS YyudeOHoro mpeamera «buomorusy
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpHUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIo OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBbITA U OMNbITA JICITEILHOCTH B MPOLIECCE pPeaM3allMi OCHOBHBIX HAIPaBJICHUN
BOCITUTATEJIbHOM JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX IMpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA W IIPABOIIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IMPU CO3JaHUU
y4COHBIX MPOCEKTOB, PEHICHUH YYEOHBIX M IMO3HABATENIBHBIX 3a/1a4, BBIMOJTHECHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJIEH C Pa3HBIMU YOCXKICHUSIMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIUAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOIHEHUS
y4eOHBIX, TI03HABATCIBHBIX MW HCCICAOBATEIBCKUX 3a/]a4, YBaXXUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MPH OOCYXICHUU CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JAEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH poccuiickoi IPaXJIaHCKOM UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTU IEpe.l
Ponunou, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOJTHOMY HACJICAMIO M MaMSATHUKAM MPHUPO/IBI,
JIOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHH, TOHUMAHMUS 3HAYCHUS OWOJOTMH B IIO3HAHUH 3aKOHOB
PUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3ammute (OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JTyXOBHBIX IICHHOCTEH POCCUIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAash ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUI;

MMOHMMAHHUE YMOIMOHAIBHOTO BO3/ICMCTBUS )KMUBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKO JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOPpMHUPOBAHUS KYJIHTYPHI 310POBbSI U
IMOLMOHAIBHOIO 0J1arONOJTyYHUs:

MOHMMAaHUE W pealn3alus 3J0pOBOr0 M 0Oe30macHoro obpasa KU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOAIaHCUPOBAHHBIM pEXUM 3aHATUM U OTAbIXa, peEryJspHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAHUE MOCIEICTBUI W HENPUATHUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HAHKE LIECHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOU U COLUAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIIAHUPOBATH U CaMOCTOSATEIBHO
BBITIOJIHSATH TaKyI0 J€ATEIbHOCTD;

MHTEPEC K pazinyHbIM cepaM MpoPEeCcCHOHATBHON AESITeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEU J)KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHUE K NPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIILIEHUE YPOBHA OKOJOTHYECKON KYyJIbTYphbl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX TMOCJIEACTBUNA st
OKPYXarOUIEN CPEIbL;

OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed ux
peleHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble NpPU HU3YYEHUH OUOJIOTHH
3HAHUS M YMEHUS TpU pEUIEHUH NPoOJeM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONH30BaHUEM  (COONIIOZICHHE  TIPaBWJI  TIOBEACHHS B TMPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orocdephl);

AKTUBHOE  HENPUATUE JICWUCTBHM, NPUHOCAIIMX BpEI  OKPYKAOLIEH
MPUPOJHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUM U MPEAOTBpAIIATh UX;



HAJMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITUICHHSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa NEeSTENHbHOCTU HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATENbHON, KOMMYHMKATUBHON M COIMAIbHOU
MIPaKTHUKE, TOTOBHOCTH K YY9aCTHUIO B MTPAKTUYECKON NEATEILHOCTH dKOJOTHIECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOTI'0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE $I3BIKOBOW M YHUTATEIBCKOM KYJIBTYphl KaK CpEJICTBA
B3aMMOJICHCTBUS MEX]TY JIFOJAbMU U MIO3HAHUS MUDA;

MOHMMAaHUE cheruduKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poJiu B
(GbOpMHPOBAaHWN PANMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU TICJIOCTHOTO
MpEACTaBICHUST 00 OKpPYXKalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIIOBEKa U
oOlecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodiiem
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJISI COBPEMEHHOW IMBUWIIA3AINU:
oOecrieuyeHus: HOBOTO YPOBHS pPAa3BUTHSA MEIAUIIMHBI, CO3JaHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEeCcypcHble  MPOOJIEMbl  pa3BUTHUS
YeJIOBEUECTBA, TTOMCKA MyTEeH BBIXOJA M3 TII00aTbHBIX YKOJIOTHYECKUX MPOOIeM U
oOecrieueHusT mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHATBHOMY
WCITIOJIb30BAHUIO TPUPOJHBIX PECYypcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUN B IICIIAX
MOBBIMICHUST OOIIEH  KyJbTYphl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTU OOydaromuxcs, GopMupyeMoit
IpY U3yYEeHUU OUOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJIOB TO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TOJydaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOUIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAaHHBIE 3aKJIOUEHHS Ha OCHOBE HayyHbIX (AKTOB U
UMEIOIINUXCS JaHHBIX C IEJTBI0 TTOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BaTh OMOJIOTHUYECKUE 3HAHMS IS
penIeHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHWE IIEHHOCTH HAY4YHOH JeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEBCKYIO JEATEIHPHOCTh HHINBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA TO OHOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIFOYAIOT: 3HAYuUMble i1 (HOPMHUPOBAHMS MHPOBO33PEHHS OOyYarOIIUXCs
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIC MOHITHUS, OTpaKarolue
[IEIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHeuupUKy METOJOB MO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOLECC,
cUCTeMa, Hay4HbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHUe,  HAONMIOJICHWE,  HM3MEpPEHHE, OKCIEePUMEHT U  JpYrue);
YHUBEpCAJIbHbIE y4eOHble JeHCTBUS (MO3HABaTeNbHbIC, KOMMYHHUKATHBHBIE,

PETYJIATUBHBIE), obecrieunBaronIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIIMAJIBHOW KOMIIETEHIIMH O0O0ydYarolmuxcsi; CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCUUTUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWSI W YHHBEpPCAJIbHbIE y4eOHbIE JCHCTBUA B
[M03HABATEIbHOU U COMAIIBHOMN ITPAKTHUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHETO OOIIEro
oOpazoBaHus y oOyyaromerocss OyayT chOpPMUPOBaHbI IO3HABaTEIbHbBIC
yYHHUBEpCaJbHbIE yueOHbIE JeHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC YUeOHbIC
JEUCTBUSI, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Y4yeOHble JEHCTBUS, COBMECTHas
JeSITENbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS MPOrPaMMbl CPEIHETO OOLIETO
00pa30BaHus JTOJKHBI OTPaXKaTh:

OsiaseHue YHUBepPCAJbHbIMU Y4eOHBIMU NO3HABATEJIbHBIMU
AeHCTBUSIMHU:

1) 0a30Bble JJOrHYeCKHe TeCTBUS:

CaMOCTOATENBbHO  (OPMYJIHMpPOBaTH M aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cuHTE3a, CpaBHEHMUSI, KjIaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICI
OMONOTMYECKUX TOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIHBATDH
CBSI3U C APYTUMU NOHATUSAMH);

ONpENENATh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUH UX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

MCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATUA ISl OOBSICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKHE pPaCCY>KIeHUs (MHIYyKTUBHbBIC, J€YKTUBHBIE, IIO
aHaJIOTWH), BBIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMaTPUBAEMBIX
SABIIEHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS,



MPUMEHSITh CXEMHO-MO/ICITbHBIE cpenctBa IS TPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUN B M3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a
TakKe  TPOTHUBOPEYMIA  Pa3HOTO  pOJAa,  BBHIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTpiBaTh IUIAH PEIICHHUS TPOOIEMBI C yU4ETOM aHaln3a MUMEIONIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B ICATEIHLHOCTh, OIICHUBATH COOTBETCTBUE PE3yIHTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIICICTBUN JCATEIHbHOCTH;

KOOPJIIMHUPOBAaTh W  BBIMIOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJILHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHUA:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOU JACSITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus MNpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTIOMCKY METOJIOB PEUICHHSI MPAKTUISCKUX 3a/1a4, IPUMEHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCSITCIBHOCTH 10 TIOJIYYEHUIO HOBOTO
3HAHMS, €Tr0 HWHTEPIpETalH, MPeoOpa3oBaHUI0 M NPUMEHEHHI0 B Yy4eOHBIX
CUTYaIUsIX, B TOM YHUCJIC TP CO3JaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMH U METOJAMHU;

CTaBUTh H (OPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEIbHOM
TESITENFHOCTH U )KU3HCHHBIX CUTYAIIHSsX;

BBISIBIIATh NPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3aady,
BBIJIBUTATh THUIOTE3y €€ PpEIICHUs, HaXOIUTh apTyMEHTHI IS J0Ka3aTeahCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHMUS,;

aHAIM3UPOBATh TMONYYCHHBIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTUYECKH OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TOMCK TIEpeHOCa CPEACTB U CIOCOOOB
nercTBUS B MPOGECCUOHAIBHYIO CPEIy;

YMETh TEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYID W TMPAKTUYECKYIO 00JIacTh
KU3HEIEATEITbHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJEH, TpeJjiaraTb OPUTHHAILHBIC TIOIXObI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaumeii:



OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTEe YU4eOHOTO
MocoOus, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBApSAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax HaHHbIX, B MHTepHeTe), aHaNM3UpOBaTh
WH(OPMAITUIO PA3THYHBIX BUOB B (HOPM MPEACTABICHHSI, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(bopMyIUpPOBATh 3aMpPOCHl U MPUMEHSATH PA3IMYHbIE METOJIbI MPU MOWCKE U
otbope Ouosornueckoit mHMOpMaIMKM, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3azay;

MpUOOpETaTh OIBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATELHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMY  TPEACTABIICHUS
ounonornyeckoit nHbopmaruu (cxemsl, TpaduKu, TUArpaMMbl, TaOIHUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KadyeCTBE CpeACTBa Npu paboTe C
OMOJOrnyeckod HMHPOpMALME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTU4YeCKUe 3HAKU W CHUMBOJBI, (HOpMyIbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHME  CpEJCTBA
HaTJISTHOCTH;

BIIQJCTh ~ HABBIKAMHM  paclo3HaBaHWA W 3aUTHl  WH(OpMaIuw,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WU JHUCKYCCHH IO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHLHO BBHITIOJHEHUS MpejiaraeMomn
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3MIMHN IPYTUX YYACTHHUKOB
JMajora Ui JUCKYCCHUH);

pacrno3HaBaTh HeEBepOalbHbIE CpEJACTBa OOIICHMS, MOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMHU OOIICHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAA 1eATeJIbHOCTh:



MMOHMMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI IPU pelIeHUU OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NpUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN Y4eOHOH 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBHUI € y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA,

[IPUHUMATh  LEJIA COBMECTHOM  JEATENBbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JTOCTUKEHHIO: COCTaBJIATH IUJIAH JIEWCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO yYaCTHMKA KOMAaHIbl B
001t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajiaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEU C TO3ULUHAH HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYeCKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeiCTBUSIMM:

1) camoopranusauus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISBIICHUS TIPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M IMOCTYNKAX MO OTHOILICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIIBHYIO NESITEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JNEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUSAX;

CaMOCTOATENLHO COCTABJIATh IUJIAaH pEIIeHHs TpoOJeMbl C  y4&ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTECHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUH;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIUMH B
pa3HbIX 00JIACTAX 3HAHWUW, TOCTOSHHO TOBBINIATH CBOM OOpa3oBaTENbHBIA U
KyJbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIQ/JIeTh  HABbIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEpLIAEMBIX JCUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI, UCHOJIb30BaTh MPUEMBI PEQIEKCUM AJIs OLEHKU CUTyalluH, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILICHMBATh PUCKH MU CBOEBPEMEHHO IPUHHMATh PEIIECHHs II0 HX
CHIKEHHIO;

IPUHMMAaTh MOTHBBI M ApPryMEHTBl JAPYIMX IIPH aHAIU3€ pPE3yJbTaTOB
NEATEIBbHOCTH;

3) npuHsATHE ce0s U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHMMAaTh MOTHBBI M ApPryMEHTBl JAPYIMX IIPM aHAlIU3€ pPE3yJbTaTOB
NEATEIBbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKHU;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH JPYroro 4eaoBeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOECHMS COJEpKAHHMS Y4yeOHOro mnpeaMmera
«buonorusiy Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOOecleYeHUe
npoduiabHOrO  00yueHUs  oOywaromuxcs  Owonmormu. OHHM — BKJIIOYAIOT:
crienuduyeckue sl OMOJIOrMU Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUMN MO
OCBOCHHIO, HHTEPIPETALMH U TPEOOPA30BAHUIO 3HAHMM, BUJIbI JEATEIBHOCTU IO
MOJIYYCHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBbIX cuTyauusx. I[IpenmeTHble pe3ynbTaThl MPECTABICHBI IO
rojiamM U3y4eHus.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

chOpMHPOBAHHOCTh 3HAHUA O MECT€ W POJIU OUOJOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHUMU  3aKOHOB MPHUPOABI M  pEUIEHUH MpoOJeM  PaMOHAIBLHOTO
MIPUPOJIOTIOIB30BAHMS, O BKJIAJE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMO0JI0THH;

BJQJICHUE CHCTEMOW OHMOJIOTMUECKMX 3HaHUM, KOTOpas BKIJIIOYAET:
OCHOBOTOJIaralmre OUOJIOTUYECKUE TEPMUHBI W TOHSITUS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnetouynas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o weHtpax
MHOTOOOpa3wsi U TPOUCXOXKICHUS  KYJbTYPHBIX  pPAcTEHUM),  3aKOHBI
(enmnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIIEIJICHUS, YUCTOTHI TaMeT,



HE3aBUCUMOrO HacienoBaHuss [. Menzaens, TOMOJIIOTMYECKUX PSAIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTH H. . Bagunoga), MIPUHLIATIBI
(KOMILJIEMEHTapHOCTH ),

BJIQ/ICHWE OCHOBHBIMH METOJAAMH HAy4YHOTO TO3HAHMs, HCIIOJIb3YEMbIX B
OMOJIOTMUECKUX HCCIEIOBAHUSX KHUBBIX OOBEKTOB (OMHCAaHHME, H3MEPEHUE,
HaO0JI0ICHHE, SKCTICPUMEHT);

YMEHHUE BBIIEATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIE
OakTepuit, TpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pacTEHUl, >KUBOTHBIX, YEJIOBEKa, IPOIECCOB KHU3IHEACITEIbHOCTH,
NPOTEKAIONINX B OPTaHU3Max PacTeHH, KUBOTHBIX U YEIOBEKa, OMOJIOTUYECKUX
MpoLIecCOB: 0OMeHa BellecTB (MeTabonau3M), MPEeBPALEHUsT SHEPTUU, OpOoKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€i03a, raMeToreHesa, SMOpHUorenesa, nMocTIMOPHOHAIBHOIO Pa3BUTHA,
pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAYy OPraHOMJIAMHU KIETKH M HUX
GYyHKUIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEM W HMX (QYHKIUSIMHU, MEXKIY
opraHamMud M CHCTE€MaMH OpPraHOB Yy pacTeHWH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYyHKIASIMH, MEKIYy CHCTEMaMH OpPTraHOB M WX (QYHKIUAMH, MEXIY dTaramu
oOMeHa BElIeCTB, 3TallaMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[UKIOB OPraHU3MOB,
sTanamMu 3MOPUOHANIBHOTO PA3BUTHS, TEHOTUNIOM M (PeHOTUroM, (GEHOTHIIOM U
(dhaxTopamu cpeapl OOUTaHNS,

YMEHHUE BBISBJIATh OTJIUYHUTEIbHBIC TPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJIs JOKa3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIII;

YMEHHE peniatb OMOJIOTUYECKUE 3a]a41, BBISBISATh MPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXKJIY UCCIIeTyEMbIMU OMOIOTUYECKUMH TMPOIECCAMU U SBIICHUSAMH, JIeTaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB,;

YMEHHUE BBINOJIHATH JIa0OpaTOpHbIE M MpakTUYecKue padoThl, COOIH0IATh
npaBuia npu padoTe ¢ yueOHbIM U JA0OPAaTOPHBIM 000PY10BAaHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys 1elib KCCIENOBaHUS, aHATU3UPOBATH IOJTYUYEHHBIC
pe3yNbTaThl U AENaTh BBIBOIBL;

YMEHUE Yy4YacTBOBAaTh B Y4EOHO-MCCIIENOBATEILCKONH paboTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U



MyOJIMYHO  TPEACTaBIATH  IOJYYEHHBIE  pE3yJbTaTbl HAa  YUYCHUYECKUX
KOH(DEpeHITUsX;

yMEHHUE OLIEHUBATh OJTUYECKHUE AaCMEKThl COBPEMEHHBIX MCCIIECOBAaHUN B
obnacth  OWMONOrMM M MEIULUMUHBI  (KJIOHHUPOBaHUE,  HMCKYCCTBEHHOE
OILUTOZIOTBOPEHHUE, HANPABICHHOE M3MEHEHHE I€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccroHambHOM
NEATeTbHOCTA B 00JlacTh OUOJIOTUM, MEAUIMHBI, OMOTEXHOJOTUM, BETEPUHAPUU,
CEIBCKOTO XO3SIIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIYOJIsTh MMO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccun u
OPOJOJIKEHUE OMOJIOTMYECKOTO O00pa3oBaHWs B  OpPraHU3ALMIX CPEIHETrO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomnorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W pOJUM OUOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
KapTHUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUH SKOJOTMYECKUX
mpoOJeM 4YeloBEeUecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATBLHOTO
OPUPOAOIIONIB30BAHUSA, U B (OPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAaHUM, KOTOpas BKIIOYAET
ONpEeNeNeHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATaloIMUX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOrMUYECKUE TEOpUU
(aBommonionHast Teopust Y. JlapBuHa, CUHTETHYECKasl TEOPUS DBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsX U HampaBieHUs X 3Bontounn, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro papHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma [O. JlubOuxa,
AKOJIOTMYECKON MHUpaMUJibl SHEPTrUM), Tumnore3bl (rumoreza «vupa PHK» V.
['un6Gepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJAaMH  HAYy4YHOTO  TMO3HaHUS,
HCIIOJb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEAOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(omMcanue, M3MepeHue, HAONIOJCHHE, JDKCICPUMEHT), CIOCcOO0aMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTEOIEHO30B,
SKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJUTONaTPUYECKOTO U CUMITATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JABMKYIUX CHJI SBOJIIONMK HA TeHO(OH I TOMYJISIUH,



MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOWTaHWs, YepeOBaHUS HAMPABICHUN
HBOJTIOIUH, KPYTOBOPOTA BEIIECTB U TTOTOKA SHEPTUH B SKOCUCTEMAX;

yMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAY TMpOIECCaMU HBOJIOIUH,
JIBWKYIIAMHA CHJIAMH aHTPOIIOTCHE3a, KOMIIOHCHTAMHU Pa3IMYHBIX JKOCHCTEM W
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMUMTEIbHBIE  TPU3HAKU  JKUBBIX  CHUCTEM,
PUCIOCOOJIEHHOCTh BHUJIOB K cpefie oOUTaHUs, aOMOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTBHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JJIs JOKa3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEJIbI OOMTAaHMS, SAMHCTBA
YeJIOBEYECKHX pac, HEOOXOIMMOCTH COXPAHEHHs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MIPUPOJIBI M UEJIOBEUECTBA;

yMEHHE peliaTh OUOJIOTrHYEeCKUE 3a/1a4H, BBISBISATh MPUUYUHHO-CIIEJCTBEHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJOTHYECKUMH TIPOIECCAMU U SBJICHUSMH, JICTIaTh
BBIBOIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M TpakTU4YecKue padoThl, COOIIOIATh
mpaBujia Ipu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3BI, MPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYIUPYS IElIb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTAThI U JI€NIaTh BHIBOJIBI;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATENbCKON paboTe 1Mo OMoJoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
MyOJWYHO  TPEACTABIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHUX
KOH(DEpeHIUsX;

yYMEHHUE OLEHUBATH TMIOTE3bl M TEOPUH O MPOUCXOKICHUHU KU3HU, YEIOBEKa
U YEJIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUIX W CHOCO0aX MPEeAOTBpAIICHUS
TJI00AJTbHBIX H3MEHEHUN B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuoHaIbHON
JESTENbHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTUH, TPUPOIONOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBLCKOTO XO3SAHCTBA, IHIIEBOMN
MIPOMBINIUICHHOCTH, YTJIyOJIATh TIO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIICH  MpodeccCuu U TPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHMU3ALUsAX CPEAHEro MpodecCHOHAIBHOIO U
BBICIIIET0 0Opa30BaHUsI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/mm Konrtpoasnsbie | IIpakTnyeckn
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThl pecypesI
1 buonorusa kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMuyeckasi OpraHu3arus KIeTKu 10
5 CrpoeHue U pyHKIMU KIETKU 2
6 OOMeH BeleCTB U MPEBpAIleHUE YJHEPTUH B 9 i
KJIETKE
7 Hacnencreennas unpopmarus u 9 0.5
peanu3zanus €€ B KIETKe '
JKu3HEHHBIN UK KIETKA 6 1
9 Crtpoenue u GyHKIIMHA OPTaHU3MOB 17 1.5
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka 0 HacIEACTBEHHOCTH U ) 0.5
M3MEHYHUBOCTU OPTAaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTHYECKass OUOTIOTHUS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13




11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ Kontpoasbnsbie | IIpakTunyeckn
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThlI
pecypcsl
| 3apoKeHNE U Pa3BUTUE 3BOTIOLMOHHBIX 4
MIPEACTaBICHUIN B OMOJIOTHH
2 MuxkposBonronus U €€ pe3ynbTaTsl 14 2
MakposBomnronus U €€ pe3ynbTaTsl 6
[TpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IponcxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrusl — HayKa 0 B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
7 Opranusmsl 1 cpesa 0OUTaHUs 1.5
DKOJIOTHSI BUJIOB U MOIYJISLIHI 0.5
DKOJI0THUs COOOLIECTB. DKOJIOIHYECKHE
9 12 0.5
CHCTEMBI
10 Bbuocdepa — rnmobanbHast akocucTema
11 YenoBek u OKpy:Karolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMIIEKCHas HayKa U KaK
4aCTb COBPEMCHHOI'O O6HI€CTBa

JKuBnle cucTeEMBI U UX CBOMCTBA

ypOBHeBaH opraHusanusd KUBbIX CUCTEM

I/ICTOpI/Iﬂ OTKPBITHA U U3YUCHUS KIICTKH.
Knerounas TCOpHUA

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTnueckas padora
«3ydyeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, anexrpodopes,
muddepennmanbaoe NeHTpUGyTUpOBaHUE,
[I11P)»

0.5

XUMHYECKHUI COCTaB KIETKU

MuHepanbHbIe BEIECTBA KIECTKH, HX
Ouosiornveckas pob

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JlaboparopHast pabota «O0HapykeHHE
OCJIKOB C TOMOIIIBI0 KaYeCTBEHHBIX
peaxkuuiny

0.5

CaoiicTBa, Knaccupukanys u GyHKIUN




0O€eJIKOB

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKHU —

10
YTJIEBOIBI
1 Oprannueckue BeniecTBa KIETKH —
JIUTTHTBI
Hyxnennossie kucnorsl. JIHK 1 PHK.
12 JlaGopartopHas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJIEHHBIX U3
KJIETOK Pa3/IMYHbIX OPraHU3MOBY
13 Crpoenue u Gpynkuun ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)
14 CexBenupoBanue [IHK. Meroabl
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
15 MeTo1bl CTPYKTYPHOM OHOJIOTHH
16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuoTHUYECKOM KIIETKH.
17 [IpakTuueckas padora «/3yueHue cBONWCTB 0.5
KJIETOYHOM MeMOpaHbI»
18 [ToBepxHOCTHBIN anmnapar KIeTK!
OnHOMEMOpaHHbIE OPraHOUABI KJIETKH.
19 [IpakTuueckas pabora «13yueHue 0.5
JBYKCHHS LINTOILIA3MbI B PACTUTEIIBHBIX
KIIETKaX»
[losryaBTOHOMHBIE OpPraHOUBI KIETKU:
20 MUTOXOHJIpUH, MacTusl. JlaboparopHas 0.5

pa60Ta «HccnenoBanue miaa3Momn3a u
ACTIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX»




21

HCMeM6paHHHe OpraHOnU bl KJICTKU

22

Crtpoenue u QyHKIMH g1Ipa

23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KICTOK
sykapHot. JlabopaTopHas padora
«/3ydeHne CTpOCHUS KIETOK Pa3IHIHBIX
OpPTaHU3MOB»

0.5

24

AccuMuIAIUsg U TUCCUMMIISLINS — JBE
CTOpOHBI MeTabomu3Ma. Turbsl oOMeHa
BemiecTB. JJaboparopuas pabota
«/3yueHne KaTaIMTHYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUITa3bl WK
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapaKTep Peaklui
KJIETOYHOT0 MeTabosm3Mma. JlabopaTopHas
pabora «M3y4yeHne GpepMeHTaTHBHOTO
paclIeIIeHHs IEpOKCUa BOLOPOIa B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpH! U OCNKH-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dotocunres

29

XemocuHtes. JJaboparopnas pabota
«CpaBHeHHe TporieccoB POTOCHHTE3A U
XEMOCHHTE32»

0.5

30

AHaspoOHbIe opraHu3Mbl. Buibl OposkeHus.
Jlaboparophas pabota «CpaBHeHUE
MIPOIIECCOB OPOKEHUS U IBIXAHUSD»

31

AdpoOHBIE OpraHU3MBbl. JTarbl




SHEPreTHYECKOro 0OMeHa

DHeprus MeMOpaHHOTO TPaIueHTa

32 npotoHoB. Cunte3 AT®: pabora
npoTOHHOU AT®-CcHUHTAa3bI
33 Peaknum Matpu4HOro cuHTE3a
34 Tpanckpunuus — Marpuusslid cuaTe3 PHK
35 Tpancnsuus u e€ srarbl
16 KoaupoBanue aMmuHokucHOT. Ponb
prubocoM B OMOCUHTE3E OerKa
37 Opranu3zanus reHoMa y poKapuoT U
9YKapuoT
13 MounekynsipHble MEXaHU3MBbI 3KCIIPECCUHI
T€HOB y 3YKapHOT
Bupycsl — BHeKJ1eTOUHBIE (POPMBI KU3HU U
39 obnuratHele napaszuthsl. [IpakTuaeckas 0.5
pabota «Co3ianue MoJIeNu BUpyCa»
40 BupycHsle 3a0051eBaHus yesloBeKa,
KUBOTHBIX, PACTEHUN
41 HaHnoTexHos0r1u B 6MONIOTUU ¥ MEAULIMHE
42 JKU3HEHHBIN IUKIT KIETKHA
43 Marpuussiii cunares JJTHK
Xpomocomsl. JlabopaTopHas pabora
44 «/3yyeHne XxpoMocoM Ha FOTOBBIX 0.5
MHUKpOIpenaparax»
45 JleneHue KIeTKH — MHUTO3
46 Tunel kietok. KapruokuHes U HUTOKUHES. 0.5




JlaGoparophas pabota «HaOnronenue
MHTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHUKpOIpEnapaTax)»

47 Perynsauus >KM3HEHHOTO LIUKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJI0e

49 Txanu pacrenuit. JlabopatopHnast pabora 0.5
«3ydyenue TkaHel paCTCHUN '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopartophas pabota «3yueHue TkaHeit 0.5
KUBOTHBIX»
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBuKeHne OpraHu3MoB

54 IIuranue opranusMoB

55 IInTanne NO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eoBeKa

56 JlpIxaHue opraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJoBeKa

58 TpaHcnopT BelecTB y OpraHu3MOB

59 KpoBeHocHas cuctema o3BOHOUYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusmoB

61 3ammTa y OpraHu3MoB




62

I/IMMYHHEUI CHUCTEMA YCIIOBCKa

Pa3znpaxxuMocTb u perynsiuus y

63
OpraHU3MOB

64 ['ymopanbHas perysisiius ¥ 3HI0KpUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKA

65 @OpMBI Pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pazMHOKEHNE

67 Meiios
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaGoparopHas pabota 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpErapaTax»

69 NunuBunyansHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

70 3akiajKa OpraHoOB U TKaHEU U3
3apOJIBIIIEBHIX TUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

71 JlabopartopHas pabota «BbIsBIeHHE 0.5
MPU3HAKOB CXO/ICTBA 3apObIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)
Pa3mHOXeHMe U pa3BUTHE PACTEHUIA.

72 JlabopaTopHas pabora «CTpoeHHE OpraHOB 0.5
Pa3MHOKEHUS BBICIIUX PACTCHHID

7 Hcropusi cTaHOBIEHUS U pa3BUTHUS
TCHETHKH KaK HAyKU

74 OCHOBHBIE TIOHSITHSI U1 CUMBOJIBI TCHETHKH. 0.5

JlabopaTopHas pabota «JIpozoduia kax




00BEKT Fr€HETHUECKUX HCCJICTOBAHUI

3aKOHOMEPHOCTH HACJICI0BaAHUS
MPU3HAKOB. MOHOTHOpHTHOE

75 ckpernmuBanue. [Ipakruueckas padora 1 0.5
"N3ydenne pe3yapTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUA Y Ip030(HibI"
76 HuTtonornyeckue 0CHOBBI MOHOTHOPUAHOTO |
CKpeNIMBaHUS
77 AHnanusupyrouiee ckpemuBanue. Hernonnoe |
JTIOMUHUPOBAHHE
JurnbpuaHoe CKpenrBaHue.
7 [IpakTuyeckas padora «M3ydyeHue 1 05
Pe3yIbTaTOB TUTUOPUIHOTO CKPEIINBAHUS '
y Ipo30(uIIbD
79 [uTomornyeckue OCHOBBI TUTHUOPHUIHOTO |
CKpeUIMBaHUS
80 CuemnieHHOE Hacae10BaHNe IPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACTEICTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTun kak 1EIOCTHAS CUCTEMA 1
24 ['eHeTnyeckuii KOHTPOJIb Pa3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA
25 H3MeHUYnBOCTH NMpU3HAKOB. Buabl |
U3MEHYHUBOCTH
86 MonudukanoHHas "3BMEHYUBOCTh 1
87 BapuanuoHnHslii psj v BapuaoHHas 1 0.5

KkpuBasi. JlabopartopHasi paboTa




«HccnenoBanue 3akOHOMEPHOCTEN
MOJU(PUKAIIMOHHON U3MEHYHBOCTH.
ITocTpoeHne BapHallMOHHOTO psifa 1
BAPUALIMOHHON KPUBOI»

88

I'emoTnnuueckass U3MEHUYMBOCTb.
KoMOunaTuBHAs N3MEHYHUBOCTE

89

MyTanuoHHast U3MEHYHUBOCTb.
[IpakTuueckas pabora «MyTtauuu y
po30( Ikl (Ha TOTOBBIX
MHUKpOTpenaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAallMOHHOI'O IpOLEcca.
ONureHeTvka U STUTeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas padora
«CocTtaBieHue U aHaIU3 POJOCIOBHOI

0.5

92

MeTtoasl METUITMHCKON T€HETUKHA

93

3HayeHne MEIUIIMHCKON TEHETUKHU B
NPEIOTBPAIICHUH U JI€UEHUN TeHEeTHUYECKUX
3a00JIEBAHUI YEJIOBEKA

94

OCHOBHbIE TIOHATHUS CEIEKIUH.
JlaGopartophas padota «l3ydenue copToB
KyJbTYPHBIX PACTEHHH U MOPOJI JOMAITHUX
YKUBOTHBIX»

0.5

95

Metoap! CeIeKIIMOHHOM pabOTHI.
JlabopaTtopHas pabota «M3yuenne MeTo10B
CEJIEKIIMU PACTECHUID)

0.5

96

JIOCTHIKEHHUSI CeJIEKIIUU PACTEHUMN U
*UBOTHBIX. [IpakTnyeckas pabora
«IIpuBuBKa pacTeHHID»




CoxpaHeHHe, HN3YUCHHUC U UCIIOJIb30BAHHUC

97 1
TeHETUYECKUX PECYPCOB
buotexHoMOrNs Kak HayKa U OTpacib

98 npousBojacTBa. [IpakTudeckas padora 1 0.5
«3y4yeHne 00bEeKTOB OMOTEXHOIOTHI

99 OcHOBHbIE HaNpaBICHUs] CHHTETUYECKON i
ouonoruu

100 XpOoMOCOMHas U TeHHasl HHKEHEepUs 1

101 MeaunuHcKkre OMOTEXHOJIOTUI 1

102 PesepsHblit ypok. [loBTopenue, |
000011IeHe, cUCcTeMaTH3aIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10 102 13.5

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos Tara DJIeKTPOHHbIE
(1)
Jrj;-n Tema ypoka Beero Kourpousbnsie | IlpakTHyeckue | H3YUE€HH zgg)al;zz];fenbﬂme
padoTsbI padoTbI A pecypenr
1 OomtonmonHas teopus Y. Jlapuna 1
) JIBIKyIIIMe CHIIbI 3BOMIONMHU BUI0B 10 Y. |
[HapBuny
3 Bbopwba 3a cymiecTBoBaHNE, €CTECTBECHHBIH |
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
HBOJIIOLIUH
5 Oransl 3BOTIOLMOHHOTO MpoLEecca: |
MUKPO3BOIIOLMS 1 MAKPOIBOJIOLIUS
6 [Tomymnsiust — 31eMeHTapHasi €IMHULA |
HBOJIIOLIUU
3aKOH reHeTUYECKOro paBHOBecus JIk.
7 Xapnau, B. BaitnOepra. JlabopaTtopnas | 0.5
pabota «BrIsiBIeHHE H3MEHUYMBOCTH Y '
ocobeil 0JTHOTO BUIa»
8 DneMeHTapHble (GaKTOPHI 3BOITIOLUN 1
9 Dddext ocHoBarenst. Ddekr |
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. M30aumuu nomyJisiiui: |
reorpadudeckas, Onosornaeckas
11 EcrecTBeHHbI 0TOOp — HaNpaBIISAIOMINI 1




(baxTop 3BONIIOLUU

12

[TooBoii oTOOP

13

[Tprcnoco01eHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOIBOJIIOIIHH.
JlabopaTtopHnas padota «3yuenue
apoMop$030B U UANOATANITAUN Y
pacTeHM U )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocoOaeH y OpraHu3MOB:

Mophooruueckue, GU3N0IOTHIECKUE,
OMOXUMHYECKUE, IOBEICHUCCKIUE.
JlabopaTtopHas pabota «IIpucnocobnenus
OpTraHHU3MOB U UX OTHOCHUTCJIbHAA
1IEJIECO00PA3ZHOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEeHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa BuIa

17

Bunoob6pa3oBaHue kak pe3ynbrar
MHUKPO3BOIIOLUN

18

CBi13p MHUKPO3BOJOOUA U SITUACMHUOJIOTUH

19

MakposBomtonus. [TaneonTonornyeckue
MCTOJbI U3YUYCHUS 3BOJIIOIUN

20

BI/IOFGOFpa(bI/I‘{eCKI/IG MCTOABI U3YUYCHUSA
9BOJJIIOIIMH

21

3M6pI/IOHOTI/I‘-IeCKI/IC 1 CPAaBHUTCIILHO-
MOp(l)OJ'IOl"I/I‘leCKI/IC METOAbI U3YUCHUA
9BOJJIIOIIMH




MOJIeKyHSIpHO-FCHCTI/I‘IGCKI/IC,

22 OMOXUMHYECKUE U MATEMATHYECKHUE
METO/Ibl U3YUYEHUS FBOJIIOLIUU
23 OO61me 3aKOHOMEPHOCTH IBOJTIOIUN
24 AnantuBHas paauanua. HepaBHOMEpHOCTH
TEMIIOB 3BOJIFOIIHHI
75 Hayunble runotes3sl MpoOUCXOKICHUS
JKM3HH Ha 3eMIie
2% JloHayuHbIe TPEICTABICHUS O 3aPOKICHUN
JKU3HU
7 OCHOBHBIE 3Talbl HEOPTaHUYECKON
SBOJIFOLINHU
28 ['unoTe3bl 3apOKICHUS KUZHU
Ucropust 3emiu 1 MeTobI €€ N3yYCHHUS.
29 JlabopaTtopHas pabora «3yuenue u 0.5
OTIMCaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpTaHU3MOB)
30 HauanbHble dTalbl OpraHn4ecKoin
SBOJIFOLINU
31 OBOJIOLUS DYKApUOT
OCHOBHBI€ 3TaNbl SBOJIIOIIAHN
1 pacturenbHoro Mupa. [Ipaktuueckas 0.5
pabota «3yduenue ocobeHHOCTEM '
CTPOCHUS PACTCHUHN Pa3HBIX OTACIOBY
13 OCHOBHBIE 3TAITBI YBOJIIOLMY JKHBOTHOT'O
MHpa
34 OBoIrOLMA )KUBOTHBIX. [IpakTHueckas 0.5




pabota «M3yuyenue ocodbeHHOCTEN
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)»

PazButne xu3HU Ha 3eMJie 110 3pam U

35 1
nepuojam

16 MaccoBble BBIMUpPaHHsI — 3KOJIOTHYECKHE |
KPHU3HUCHI POILIOrO

37 CoBpEMEHHBIN 3KOJIOTHYECKUI KPU3HC, Er0 1
0COOEHHOCTH

13 CoBpeMeHHas cucTeMa OpraHu4ecKoro 1
IIPOLLIIOTO

19 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI |
OpraHU3MOB

40 AHTpPOIOJOTHUS — HAayKa O YEJIOBEKE 1

A1 PasButune npexncrasieHnii o 1
IIPOUCXOXKICHNUHN YeJI0OBEKa
MecTo 4enoBeka B CUCTEME
opraHuuyeckoro mupa. JlabopatopHas

42 pabota «M3yuyenue ocoOeHHOCTEN 1 0.5
CTPOEHHMSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX C
IPSIMOXOKICHUEM»

43 JIBOKyIIME CUIIBI aHTPOIIOT€HE3a 1
44 CooTHo1IeHNE OUOJIOTHUECKUX U |
COLIMAJIBHBIX (PAKTOPOB B AaHTPOIOT€HE3E
45 OCHOBHBIE CTaJMU AHTPOIIOTEHE3A 1
46 [Taneoreneruka u najeoreHOMHKa 1
47 DBOJIIOIHUS COBPEMEHHOTO YeIOBEKA 1

48 Yenoseueckue pacel. [Ipaktuueckas 1 0.5




pabota «/3ydeHne IKOIOrHUECKUX
aJanTanyui YeIoBeKay

MG)KHI/ICI_[I/IHJ'II/IHapHBIe METOABI

49
aHTPOTOJIOTHH

50 3apoKICHUE U Pa3BUTUE SKOJIOTUU
Mertoas! sxonoruu. JlaboparopHas padota

51 «HM3ydyeHne METON0B IKOJIOTMYECKUX 0.5
HCCIIEIOBAHUID

5) 3Ha4YeHne SKOJIOTMYECKUX 3HAHUM IS
4eJI0BEKa

53 DKoJiornyecKkre GaKkTopbl
AbGuotnyeckue pakropbl. CBET Kak

54 skosiornyeckuit pakrop. JlabopatopHas 0.5
pabota «BrisiBneHHe npucnocodaeHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Aobuotnueckue daxtopsl. Temmneparypa
KaK 3KOJIOTUYECKHI (aKTop.

55 JlaGopaTopHas pabota «BrisBienue 0.5
IIPUCIIOCOOJICHUN OPraHU3MOB K BIMSIHUIO
TEeMIEPaTypb»
AbGuotnyeckue pakropsl. BraxHocTs Kak

56 sKosiornueckuit ¢pakrop. JlabopatopHas 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB

58 buonornyeckue puTmbl

59 KuzneHnusie GopMbl OPraHU3MOB




60 buotnyeckue pakTops
3HaueHne OMOTHYECKAX B3aNMOJIEHCTBUI
61 JUUTA CYyIIECTBOBAHUS OPTaHU3MOB B CPEJIE
oOuTaHus
2 DKOJIOTMYECKUE XAPAKTEPUCTUKHU
TOITY JISIITHH
OCHOBHBIE TIOKA3aTENIN TOMYJISIHH:
63 YHUCJICHHOCTD, TJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTEJIN HOMYJISAIIH:
64 POXKJ1a€MOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTpaIUU
65 DKoJorHYecKas CTpyKTypa MOMmyJIsSuu
66 JlmHaMyKa nomynsiuuu U €€ peryJisnms
67 KpuBble pocta 4nCIEHHOCTH MOMYJISINH.
KpuBbic BEDKHUBAHUS
DKoJioruueckast HuIa BUja.
68 JlaGopatopnas pabota «IIpucnocoOnenus 0.5
CEMsIH paCTEHUH K paCcCEICHUIO»
69 Bun kak cucrema nomysisiuit
70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIAN
KUBOTHBIX
71 Coo0111ecTBO OpraHU3MOB — OHMOIIEHO3
72 DKocucTema Kak OTKpbITasi cUCTEMA
7 KpyroBopot BeliecTB ¥ MOTOK YHEPTUU B

9KOCHUCTEMCEC

74

OcHOBHBIC TTOKA3aTEIN YKOCHCTEMEBI




75 DKOJIOTUYECKHE MHUPAMHU/IbI

76 N3meHeHus: cooO0IIECTB — CYKIIECCHH

77 [TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI
03ep M peK. DKOCUCTEMbI MOPEH 1 OKEaHOB

7 [TpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTEIEH, MyCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

20 Ypboskocuctemsl. [IpakTrueckas padbota 0.5
«3yuenue u onrcanrue ypoo3IKOCUCTEMBI) '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMO/ICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBYS 3arpsI3HEHUN

2 pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIMOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obuierianerapHas 060109Ka
3emun

84 VYuenue B. U. Bepnanckoro o Guocgepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTsl BemecTs u
OMOTEOXMMHYECKUE ITUKITBI

27 3oHanbHOCTH OHOChepbl. OCHOBHBIC
OMOMBI CyIIIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOrM4eCKUEe KPU3UCHI U UX IIPUYHMHBI




90 BoszeiicTBue uenoBeka Ha 6buochepy 1

01 AHTpPONOreHHOe BO3JCHCTBUE HA 1
PACTUTENBHBINA U dKUBOTHBIN MU

92 OxpaHa npuposl 1

93 OCHOBHBIE PUHITUIIBI YCTOHYUBOTO |
pa3BUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonansHO€ MPUPOAOIIONB30BaHNE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 1
pasHooOpa3ust 3emiu

95 O60061eHue o Teme « MUKPOIBOTIOIUS U 1
e€ pe3yJIbTaThl»

96 O0600menue o Teme «MaKpOIBOIIOIUS U |
e€ pe3yJIbTaThl»

97 O6061menue no teme «IIpoucxoxaenue u |
Pa3BUTHE KU3HU HA 3eMJIe»

08 O6006menue no teme «IIpoucxoxaenne 1
YeJI0OBEKa — aHTPOIIOTEHER)

99 O06o00meHne o TeMe «IKOJIOrHs — HayKa O 1
B3aMMOOTHOIICHUSAX OPTaHU3MOBY»

100 O0600meHue o Teme «OpraHu3Mbl U cpeia |
00UTaHUY

101 O06001IeHue 110 TeMe «DKOJIOTHS BUIOB 1 |
OIS

102 0O606menue o teme «buochepa — !
riodajbHas SKOCHCTEMA

OBILIEE KOJIMYECTBO HACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






