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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray0néHHoro ypoBHs uszydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmm  00ydeHUST Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa3oBaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIMEeld OO0ydYaroUUXCsi U CTUMYJIMPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax HM3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME [0 pa3fenaM ¢ TeMaM, paclpelesieHHe I0 KiaccaMm,
PEKOMEHyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHU O 3J0pOBOM 00pa3e >XKH3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4YeHUS U B
GbOpMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
OOy4JaroIMXcsi MO0 OCBOCHHIO COJIEPKaHUS OMOJOTHYECKOTOo O0Opa3oBaHUsS Ha
YpOBHE CpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacuidpeHue U yriayOJlieHne 3HaHUW OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, 3BOTIOLUOHHOIO YUYEHUS U HKOJIOTUH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
OuoJiorn4eckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alMsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacimiMpeHbl U yriayOJaeHbl OWMOJIOTUYECKHE 3HAHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSMH, MOJYYEHHBIMU OOYYaIOIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH UM D3BOJIOLMOHHBIN MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4YaloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJIOTMH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, AKTyalU3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHe, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4JaroIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHHM3Ma, MOMYyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrHYecKuX 3HaHUM. J{s
pa3BUTHS M TOAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiIu MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenust yueOHoro npeamera «buonorus» Ha yrayOiaEHHOM ypOBHE —
OBIIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JESITENbHOCTH, CBSI3aHHOW C OuoJjiorueil, mnm K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYarOIIMMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KIIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHS, TEHETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHUH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHUeE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHME OOyYaloIUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJMWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPUIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHU, NPABWIIA MTOBEICHUS B PUPOAE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
B IpoIlleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MpOOJIeMaMH, METOJ0JIOTHel
OMOJIOTMYECKOT0 UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATILHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
I1EJIOM M K OTJICTBHBIM €€ 00BbEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MIPUPOOIIOIL30BaHNN (COOIOICHNE TIPaBWUJI TOBEACHUS B MPHUPOJEC, OXPaHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKpYXKAIOIIUX  Jrojie  (coOmrogeHuss Mep NporIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBU Ty AIbHON o0OpazoBarenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH
nocJeytonemMy npo(ecCHOHaTFHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHWOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero odpazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3aroOHHBIX (OPM, METOJOB U CPEJCTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU ero COMASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTo 0Opa3oBaHMsI B OpraHU3AMSIX CPEIHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeIBbHBIM YCIIOBUEM NTPU O0YYCHUH OHMOJIOTUH Ha YITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4JaroIMXcs B BBIMOJHEHUU TPOEKTHBIX M YYCOHO-MCCIIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIISTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COJAEPXKXAHUE OBYUYEHUA
10 KUIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdeckue HAyKH W HM3ydaeMble HMH  MPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OUOJIOTUU B
MPAKTUYECKON JEATCIBHOCTA YEJIOBEKA: MEIULNHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunuxkos, H.
. Baunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJOCTHOCTb,
CI0XHOCTb M YIOPSAJIOYECHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), Ouochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yueHnne >XKuUBBIX cucTeM. Merojasl Ouosiorndeckoil Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. lloHdarue o 3aBucCUMOu u
He3aBUCHUMOM TmiepeMeHHOU. [lnanupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUs pe3yJIbTAaTOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuet u cxeMbl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IUYHBIX METONOB IpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AuMHULIA KuBoro. KMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knetounas reopust (T. LlIBann,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmnvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MHUKPOCKOID,
«Hcropus pa3BUTUA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHuaIbHoe IEeHTPUGYTUPOBAHUE,
I111P)».

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEeareHra, yd4acTue B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyysiuuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrMuYecKas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Moisekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapubl, TMCaxXapu/ibl, OJUTocaxapubl U MOJUCAXaAPUIbI.
OOmuit  miaaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbpHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yuknnu PHK B kitetke.

Crpoenue mosekynsl AT®. Makpospruyeckue cBsizu B Mmoisiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYMKU, UX (DYHKIIH B
kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull CuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpersr: JI. [lomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BelecTBa B cocTaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoJieKyn JHUnuAoB», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

OOopyioBaHHE: XUMUYECKAs TOCYIa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TMOMOIIbIO KaU€CTBEHHBIX
pEaKIUi».

JlaGopaTtopnass  padora  «lccienoBaHue€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKUNH KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue nmpokapuoTHIecKoit kireTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKApUOTUYECKOU KJICTKH.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcopT BeLIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MemOpanbl. PabGora Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHH, rprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkdn. OnHoOMeMOpaHHBIE OPraHOWIbl KJIETKU: SHIOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onbmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHTOXOHJPUHM,  IUJIACTHBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuM u rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomeorcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKH, UX CTPOSHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uku 6 mumosze. Aoepmbiil
Mparcnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapPaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKON KIIETKIY.

O6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTHuyeckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoNIM3a W JAEIUIA3MOJU3a B
PACTUTENIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «/3ydyeHue  NBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JUCCUMIWISIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BelecTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoduparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuunbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUY B
nporeccax Ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaser. IlpeumymiecTBa a’poOHOrO MyTH
oOMeHa BeIIecTB nepes aHadpOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanumn

[Toptpetsr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3», « JHEPreTHUECKU 00Men», «bruocunaTe3
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME AJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuIa3bl WA KaTajlas3bl).

JlaGopaTtopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — Martpuudbii cunTe3 PHK. IlpmHnmmne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunrtesa Oenka. KomupoBanue amuuokucior. Ponbp pubGocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaexynsiprvle mexanuzmvl SKCNPeccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvwux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKkapcms.



JeMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmumpel u cxemsl: «buocunres Oenka», «['eHernueckuii Koa», «Bupycs»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoanpl W peryisnusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TpolleccoB, MpoTekawIux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKUIM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a WU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuokunes u nuTokuHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss murotndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kKiemox. «lL{ugposas
KiemKkay» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMmoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpoMocomy», «Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax.

JlabopaTtopHnasi padora «HaGmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHHUS U JKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIokKEHUs TKAaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKAaHEW: DIUTEIWAJIbHAS,
COCMHHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMHA H
pAacCIIOOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U YeloBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHui ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. IIuraHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHas cucTeMa 4elnoBeKa. MeXaHu3M BEHTWIALMH JETKUX Yy NTUL U
MIIeKonuTaomux. Perymnsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHUM3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa TMO3BOHOYHBIX JKMBOTHBIX W 4yenoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplila v €€ peryJisiuus.

Beigenenue y opranu3MoB. Beimenenue y pacrteHuid. Beigenenue y
*KUBOTHBIX. CokpaTuTelbHble Bakyodau. Opransl BblaeneHus. QPuibTpanus,
CeKpelusi U 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONW cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHBOTHBIX M 4enoBeka. [louku. Ctpoenne m (QPyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHEIE.
3amuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uyenoBeka. KietouHblili u
I'YMOpaJbHBIE UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUuIecKuit
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHHuTeTa (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnianurenabHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTts u  perysanus |y OpramusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MOB. Takcuchl. Pa3zgpakuMocTh U perymdanus y
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupel u cxembl: «OIHOKJIETOYHBIC BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHne JNMCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MprIneynas CHCTEMaY,
«BplgenurenbHas cucTeMay, «DHIAOKPUHHAsA cucTeMa», «CTpPOCHHME MBIIIIbDY,
«Ammynuter»,  «KuiieunonosoctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpPOCHHE THIAPHY,
«CtpoeHue 1aHapuny», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nrumy, «HepBHas — cucrema
MIIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHKe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIAPbl KOMHATHBIX pacTEHU, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyIOBaHUE JJISl AEMOHCTPALMK TIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacileruieHns Kpaxmaina U OesIKoB 1Mo neicTBreM (hepMeHTOB, 000pyA0BaHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbl pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA: IOYKOBAaHUE,  CHOPYISLUA,
(dparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe paszmuoxkeHue. [lonoBele kieTkn, Wik rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponpimeBoe pasButue. ['amerorenes y »uBOTHBIX. [10J10BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTUS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTel pPa3BUBAIONICTOCSA 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3aknajka IUIaHa CTPOEHMS SKMBOTHOTO Kak  pe3ysibTaT  HepapXUUYeCKHUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHojiormdyeckoe 3Haue€HHE TPSMOTO U HEMPSIMOTO



pPa3BUTHUSA, UX PACIPOCTPAHECHUE B MpUPOAEC. TUlbl pocTa >KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUsA», «Pa3zMHOXEHHE XIIaMUIOMOHAIb», «Pa3MHOXXEHUE HBIJICHBD),
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIM  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. Konsioa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKU, JOMHHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJIOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosasios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. | umore3a 4yucToThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHMUS.
Pacmierienre npu3HAKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKPCIIMBAHUA.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOramMeTHbIM I0J. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementaprHocts. Dnuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaK)Ke (PUNOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKLIHMA.
['eHeTnueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS |
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKoH
Meunnens», «AHanu3upymooniee ckpemuBanue», «HemoiHoe TOMUHHpPOBAHUEY,
«CreryieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisI  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUVICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEHOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBaHUSA Yy APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUab
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbBIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CpoiicTBa Moau(HKaIMOHHON
W3MEHYHBOCTH.

['eHoTHNIMUYECKAss N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOuHaTuBHAs WM3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejieiax OJJHOr0 BUA.

MyTanmonHasi M3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIC MyTallMud. SoepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W TOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalmuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugael  um3MmMeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiiosy,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUs YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: KUBbIE U repOapHbIC 3K3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHUYMBOCTU. [locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma MCCIEHOBAaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKM  YEJIOBEKAa:  I'EHEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YellOoBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boJie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKHUX
3a00JIeBaHUI 4YelioBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpY»Karollei cpenl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIUH.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM padOTHI.

Metonbl cenekuMoHHON padoThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENCH MO TOTOMCTBY. OTOOp 1O TEHOTHUNY C IOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJbTYPHBIX



dbopm opranu3moB. lcmonp30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOOB
pexomOunanTHbIX JIHK m1st momydenust ucxoqHoro Matepuana st CeJIEKIHH.

[Tomyuyenue MTOJTUTLIIOUIOB. BryrtpusnnoBas THOpUIN3AIIHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuzanus. [Ipeogonenune Oecruiogus
MEKBHUJOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'EHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd A CO3JAaHUSl  HOBBIX COPTOB W THOPUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUI,
nepeodosvix uoeti U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauumn

[Toptpers: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yyeHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMUCTIBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaOOPATOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCIHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIEOOTeUYeHHEe, TMOJIYyYEeHUE KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOJAENHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C I[EJIbIO MOJyYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aluss €W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeleKUuu pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIMH SIAEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pexkomouHaHTHbIXx JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI€HHOM  MHYKCHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI TEHHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. [CHOJIB30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-OmowmHkenepus s pa3paOOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEAULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTRBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIECHUH B
omosioruu

OpomononHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aestenbHocTh Y. JlapBuHa.

JBrokynye cuiibl 3BOTFOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiierne cuaTeTHYeckor Teopuu sBomonmu (CT3). Heirpanbhas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouosiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpau

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnbe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, [x. Xonnern, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsuna», «Haxonku Y. {apBunay, «®opmbl 00pbObI
3a cymectBoBanuey, «lloponbl romy6eit», «MHorooOpasue KyIbTypHBIX (POpM
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOJOUUHA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. Iggexm oOymuinounoco eoprviuwika. CHUdCEHUE 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLM:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMUWA, CTAOWIM3UPYIOLIUNA, pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBEeHHE  MpUCIOCOOJIEHUH y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOTrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rudpuanzanys). JJJIMTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMHM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpau

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxyiine
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas U30JSIUS TOMYJIALNNA CEBaHCKON (operny,
«['eorpapuueckass M30AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypcKoi», «IIomysiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «JKuBble UCKomaemelie», «[[OKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «Crnocodbl BuaooOpa3zoBaHus», «l'eorpapuueckoe BUI00Opa3zoBaHUE
TPEX BHUAOB JAaHMABIIIEH», «IDKOJIOIMUYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil rTHOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHHH, uydesia MNTHI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCTh.

JlabopaTopnass paGora «CpaBHeHHE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJibTaThl

Metonbl  M3yudeHHS  MaKpOdIBOMIONMHU. [laneoHTOnOrmyeckue MeTO[bl
uzydeHus: HBomolnuu. Ilepexonnueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomtonuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emmn. Bumbl-
SHAEMUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl HU3yUEHUS
BOMIIOLMHU. ['€HeTHYeCKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (HIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJtoLMH. [Ipunyun cmenvt yHKyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['eKkeb.

Tabmunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 5>MOpPUOHAIBHOTO PAa3BUTUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeloOBEeKa M IMMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIUU, TrepOapuu, MYyJSKH HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIAM. [InanerapHas
(reonmoruueckas) SBOJIOIUSA. XUMUYECKash SBOJIONUSA. AOUOTEHHBIM CHUHTE3
OopraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Omnapuna, TunoTe3a nepBuyHoro oyiapona J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHosoruss u e€ wMeronapl. OTHOCUTENbHAasE H aOCOIIOTHAsS
reOXPOHOJIOrUs. I'€0XpOoHOIIOrHYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STIOXH.



HadvanbHbie 3Tanbel opraHudecko »HBoouuH. [losBiaeHHe W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3YKApUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'pYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Bbixonm pacreHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apoOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwimid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne ku3HM Ha 3emMie MO 3paM U MEepUojaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaifHo30¥. OOm@as XxapakTepucThKa KiIuMara U
reoJornyeckux mpoueccoB. [losiBieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPONUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHUIO CaMO3apOoXKIeHUs Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOrMYECKass  IIKaJIay,
«HauanpHble 3TaIbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHnoGUTHY, «OIHOKIETOYHBIE BOIOPOCIINY,
«MHOTOKJIIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumednomnomocTHbey,
«IInockue 4EpPBUY, «YUNEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSIKH OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHunro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHH B
NEPBUYHOI aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue W oOmMCaHUE HMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOEHHOCTEH CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3a1a4u aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUM O IMPOUCXOXKICHUM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTENBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOKIAECHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHHe 4YenoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOIIHE MTPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
Jr0Jiei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH Jrofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0o0OmME  MpENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAEpPTalbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KiMMaTra. YelmoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka v najeoreHOMHUKA.



OBOIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBINM OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBIA Tiporiecc U moaumMopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPEeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdatue o pace. bonblume pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YeloBeKa IO ILIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — pacu3Ma.
[Ipucnoco6eHHOCTh YeoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl U Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTOBEKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS ~ AHTPONOJIOTHS W MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuuid. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIUE CUIIBI aHTPONIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «UYenosek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl yeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEAMETOB MaTepUaIbHOM
KyJIbTYphl ~TIPENKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
gyeperna 4YeJoBEeKa M 4Yepena IMIMMIIAH3€, MOJENIb KHCTH YEJOBEKA M KHUCTH
HIMMIIaH3€, MOJEIIH TOpCa MPEAKOB YEIOBEKaA.

JlabopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYeCKUX aJalTalil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazBuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npUpoJiHble W JabopaTtopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H YENOBE4YeCTBA € NpUpoaoil. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U HKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOpPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIOreHHbie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHWH M JKUBOTHBIX II0 OTHOLICHHMIO K cBeTy. CUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid aktop. Ilpucrnocobnenus pacteHuil K
HoJIepKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxuMUYecKue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHUE pUTMBL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHE O SKU3HEHHOW (Qopme.
XKuznennsle pOpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (OPMBI JKUBOTHBIX: THUIAPOOHMOHTHI,
re00OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHN4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCTpau

Tabmuubl U cxembl: «Ikonorudeckue (axropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3HMONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIe  GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUSY, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repOapuul CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, Kcepoputam, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJICKIIMUA KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo010rust BUAOB U MOILYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLIHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKux 6ApbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pacCTHasi M IIOJIOBAasl CTPYKTYpa, POKIAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssinuu. OneHKa YUCIEHHOCTU MOIYJISIIHM.
JvHaMmuka monynsiuuu U €€ peryyanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiUuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BBDKHBaHUSA. Perymnsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMYecKol Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomymnsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UHU YYKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XApaKTEPUCTUKU TMOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3aceleHUus MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopnass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3uM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopoT BElIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomMacca W OpoayKLHS.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCcChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIEHHbIE BO3JCHUCTBUS HAa
cykneccuu. Kimmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€co8, CMmenel, nyCmbitb.

AHTpONOre€HHbIE HKOCUCTEMBI. ArposkocucTteMa. ArporueHos. Pasznnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIIUN U YKOCHUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eliCmeus 3aepA3HEHUll  PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMEUsl.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmupr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIBHBIC
TPYINNbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas mupamuia OMOMaCChly, «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jieca mocie
noxapa», «IKocucTtema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «M3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBINA WJIM IOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAJIA KM3Hb. Pa3BuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6aactu 6mochepst u e€ cocras. XKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHusl Ouocdeprsl. OcoOeHHOoCTH OHOChEpHl Kak
ri100abHOM 3K0CcUCTeMBbI. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHaneHOCTh Ouocdepnl. [lonstTue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIM
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUH.

JlemoHcTpanuu

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

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIMpoKOIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIas cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3aelicTBUE YeNOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTPOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PaunonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHEHHWE  OHMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TIJI00AbHBIX HSKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUcCcie008aHus nepexooa K pecypcocbepezaroujeii U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoGbl



aKopeabunumayuu IKOCUCmem U cnocob6o8 60pbObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», « MOJIeNT YyIIPaABIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpAa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJICHUSI M CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIMOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEN cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peaM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIBHOU NESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHME TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCuoHATbHON JesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHI0O U C€aMOOOpa3OBaHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IIOCIEACTBUN IS
OKPYXaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
pelLIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIIOJICHUE  MpaBWI  TOBEACHHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIAT UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN JIEATEIbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ poir B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOseM
COXpaHEHMS TPUPOJTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIsl COBPEMEHHOW IWBWJIM3ALINU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrnieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, GpopmMupyeMoi
IpY U3y4EeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHMS [JIs1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIIOYEHUsI HAa OCHOBE HAy4yHbIX (PaKToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JEATENbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIAMMU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHMS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUIHUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIne (dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaIbHble ydeOHblE JACHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MTPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yYHHUBEpCaJbHblEe yueOHbIE AEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pPEryJIATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a30Bble JJorn4YecKue AeiCcTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBLACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3H C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOU NIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencTtBa A IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYMA  Pa3HOTO  poOja, BBISIBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTAaTOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIE0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIE BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €T0 WHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATeTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPENCTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3ZHEIEITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4YH, JOMTYCKAIOIINE abTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIHH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3alPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJHEHUSI yUYeOHBIX
3aj1ay;

npuUOOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUSI PAa3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
ouosioruyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKHEe, (Qu3nueckue u
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIHHO BBIMIOJIHEHUS TIpeIaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ OCTHKEHUIO: COCTABIIITH IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBATh HAEU C IO3ULIUU HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUId BBIABICHUS MpoOJeM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1EJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYXKAOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4yl B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cIoco0CTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH HpyAMLIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalllu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKUM U CBOEBPEMEHHO IPUHUMATh PEIICHHS 110 HX
CHIKEHHIO;



IPUHUMATh MOTHBbI W apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUS Y4E€OHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus — oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yapTaThl MPEACTABICHBI IO
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHUH TpoOJieM  palHroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounast teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpoMocomHas Teopust
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYMUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJIOBEKA, IPOLECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHJIMBUIYaJBbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSAMH, MEXIy 3STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IHKJIA U )KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOIO Pa3BUTHUS, T€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIUUYMUTEIbHBIE TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuiIa npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEJOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TOPEICTaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIACTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIAHETrO
po(hecCHOHATBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpA, B IIO3HAHUHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIONOIb30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(oBomroniuoHHas Teopust Y. JlapBuHa, CUHTETHYECKasi TEOPHsI SBOJIIOILUH), YUECHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabieBoro cxojacrea K. M. boapa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMU  HAYyYHOTO  IMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaONIOJCHHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUSA U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJITONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUI000pA30BaHMUS, BIUSHUS IBUKYIIUX CHJI SBOJIONUU HA T€HO(OH]I TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOWTaHUs, YepeOBaHUS HANPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MPOIECCaMU HBOJIIOIUH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
IPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMUUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOUOTHYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U Cpe/ibl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4i, BISABISITH TIPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOMHOIATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIBLHBIMU
cpencrBamu, GOpMyIHpPYs 1€Jb MCCIEIOBAHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJioruw,
9KOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyONMYHO  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaOoTBpAICHUSI
ri100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymyied mnpodeccrnoHaTbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TIPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIBHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJAOHKCHHE
OMOJOTNYECKOTO 00pa30oBaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHUYECKOE IIJNTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/mm
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl

buonorus xkak HaykKa

2 JKuBbIE CUCTEMBI M X U3yUYECHUE

PEII
POIII

3 buonorus kiaetku

4 XHUMHU4YECKasi OpraHu3anus KIETKN

10 0

0.5

Ennnas xojuieknus
LOP. Ilpenmernas
KOJUICKITUS
«buomorusy
http://www.eco.nw.ru
Bcst Guonorus: nHayaHo-
o0OpazoBaTenbHbBIN

MOpTAaI
http://www.sbio.info

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUS
«buoaorus»
http://www.eco.nw.ru

Bces Guonorusi: HaydHO-
00pa3oBaTeNbHBII
rnopTan
http://www.sbio.info

5 Crtpoenune u GyHKINH KICTKH

Ennnasg xojuieknusa
LOP. [Ipenmernas



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/

OOMeH BellecTB U MpeBpalleHnue S HEPTUH B
KIIETKE

KOJUJIEKIIUS
«bunomorus»
http://www.eco.nw.ru

Bcest Guonorusi: HaydHO-
00pa3oBaTeNbHBIHI
nopTran
http://www.sbio.info

Ennnas xomnexkums
LOP. [Ipenmernas
KOJUICKITUS
«buomorusy
http://www.eco.nw.ru
Bces Guonorus: HaydHo-
00pa3oBaTeNbHBIH
rnopTan
http://www.sbio.info

Hacnencreennas ungopmanus u
peanmuzanus €€ B KIIETKE

JKU3HEHHEBIN UK KIETKA

0.5

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUSA
«buonorus»
http://www.eco.nw.ru

Bcst Guonorus: mHayaHo-
o0OpazoBaTebHbBIN
nopran
http://www.sbio.info

EnuHas xoJieKius
LOP. IlpenmerHas
KOJUICKITUS
«buomorus»
http://www.eco.nw.ru



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/

Ctpoenue u GyHKIHH OpraHU3MOB

17

1.5

Bces Guomnorust: HaydyHO-
o0pa3oBaTeNbHBIH
nopran
http://www.sbio.info

Ennnas xomnexkums
LOP. [Ipenmernas
KOJIJICKIIHS
«buomorusy
http://www.eco.nw.ru

Bces Guonorus: HaydHo-
00pa3oBaTeNbHBIHI
nopTan
http://www.sbio.info

10

11

Pazmuoxxenue u Pa3BUTHEC OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU OPTaHN3MOB

1.5

0.5

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUS
«buomorus»
http://www.eco.nw.ru

Bcst Guonorus: nHayaHo-
o0Opa3oBaTenbHbBIN
nopran
http://www.sbio.info

Ennnas xomnekuus
LOP. IlpenmerHas
KOJIJICKITUS
«buomorus»
http://www.eco.nw.ru

Bcest Guonorusi: HaydHO-
00pa3oBaTeNbHBIHI
opTan



http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/

12

3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH

10

http://www.sbio.info

Ennnas xojuieknusa
LOP. [Ipenmernas
KOJUTICKITUS
«buomorusy»
http://www.eco.nw.ru
Bces Guonorus: HaydHo-
oOpasoBaTebHbBIN
nopTan
http://www.sbio.info

13

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Ennnas xomnexums
LOP. Ilpenmernas
KOJUICKITUS
«buosorus»
http://www.eco.nw.ru

Bcst Guonorus: nHayaHo-
o0pa3oBaTenbHbBIN
nopran
http://www.sbio.info

14

I'eneTnka uenoBeka

0.5

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUS
«buoaorus»
http://www.eco.nw.ru

Bcst Guonorus: mHaydHo-
00pa3oBaTeNbHBII
nopran
http://www.sbio.info

15

Cenexuust OpraHu3MoB

Ennnasg xojuieknusa
LOP. IlpenmerHas



http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/

16

buoTrexHoIOrMS ¥ CHHTETUYECKAsT OMOJIOrUs

KOJUJIEKIIUS
«bunomorus»
http://www.eco.nw.ru

Bcest Guonorusi: HaydHO-
00pa3oBaTeNbHBIHI
nopTran
http://www.sbio.info

EnuHas xosmekuus
LOP. [Ipenmernas
KOJIICKLIUS
«buomorusy
http://www.eco.nw.ru

Bcst Ouosorusi: Hay4HO-
00pa3oBaTeNbHBIH
opTan
http://www.sbio.info

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUSA
«buonorus»
http://www.eco.nw.ru

Bcst Guonorus: mHayaHo-
o0OpazoBaTebHbBIN
nopran
http://www.sbio.info



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/

11 KIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3apO)KI[eHI/Ie H Pa3BUTUC 5BOJIIOIITMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHonoruu

KoanuyecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Enunas xomnexkuus
LOP. [Ipenmernas
KOJIICKITHS
«buonorusy
http://www.eco.nw.ru
Bces Guonorus: HaydHo-

00pa3oBaTeNbHBIHI
nopran
http://www.sbio.info

MHuKpO3BOIIOLHUS U €€ PE3YIIBTATHI

MaxkposBoumonus u e€ pe3yiabTaTbl

14 0

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUS
«buonorus»
http://www.eco.nw.ru

Bcst Guonorus: mHayaHo-
o0OpazoBaTebHBIN
nopran
http://www.sbio.info

Ennnas xomnexums
HOP. IlpenmerHas
KOJIJISKITUS
«buomorus»
http://www.eco.nw.ru

Bcest Guonorusi: Hay4HO-



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/

[TpoucxoxaeHHEe U pa3BUTHE KU3HU Ha
3emiie

15

1.5

00pa3oBaTeNbHBIHI
opTa
http://www.sbio.info

Enunas xomnexkuus
LHOP. [Ipenmernas
KOJIICKLIUSA
«buomorusy
http://www.eco.nw.ru

Bces Guonorus: HaydHo-
oOpasoBaTebHbBIN
OpTAaI
http://www.sbio.info

HponcxomaeHHe YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX
OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM
C OKpYKarolleu cpeaou

10

0.5

Ennnasg xojuieknusa
LOP. IlpenmerHas
KOJUIEKITUS
«buonorusy
http://www.eco.nw.ru
Bcst Guonorus: nHayaHo-
o0OpazoBaTenbHbBIN

MOpTAaI
http://www.sbio.info

EnuHas xoJeKius
LOP. IlpenmerHas
KOJIICKIIUS
«buoaorus»
http://www.eco.nw.ru
Bces Guonorusi: HaydHO-
00pa3oBaTeNbHBIHI

opTa
http://www.sbio.info



http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/

Opranu3mel 1 cpesia 0OuTaHHs

DKOJIOTHS BUJOB U l'IOl'Iy.]'ISII_II/Iﬁ

L.5

0.5

Ennnasg xojuieknusa
LOP. [Ipenmernas
KOJUTICKITUS
«buomorusy»
http://www.eco.nw.ru
Bcst 6uonorus: HaydHo-
o0Opa3oBaTebHbBIN
nopTan
http://www.sbio.info

Enunas xoinekuus
LOP. Ilpenmernas
KOJIJICKIIUS
«buonorusy
http://www.eco.nw.ru
Bces Guonorus: HaydHo-

o0OpazoBaTenbHbBIN
nopTan
http://www.sbio.info

10

DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE
CHUCTCMBI

Buocdepa — rimobanbHast sKkocucTemMa

12

0.5

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJIICKIIUS
«buonorus»
http://www.eco.nw.ru

Bcst Guonorus: mHaydHo-
00pa3oBaTeNbHBII
nopran
http://www.sbio.info

Ennnasg xojuieknusa
LOP. IlpenmerHas
KOJUIEKITHS



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/

11 YenoBek U OKpyXkaroas cpeaa

«bunonorus»
http://www.eco.nw.ru

Bcest Guonorusi: HaydHO-
00pa3oBaTeNbHBIHI
opTat
http://www.sbio.info

EnuHas xoJmekmus
LOP. [Ipenmernas
KOJIJICKLIUSA
«buonorus»
http://www.eco.nw.ru
Bces Guonorus: HaydHo-
o0OpasoBaTebHbBIN
rnopTan
http://www.sbio.info

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5

Ennnas xojuieknusa
LOP. IlpenmerHas
KOJUTCKITUS
«buonorus»
http://www.eco.nw.ru

Bcest Guonorus: mHayaHo-
o0Opa3oBaTebHbBIN
nopran
http://www.sbio.info



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.sbio.info/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

buonorus kak KOMIJIEKCHAs HayKa U KakKk
9aCTb COBPEMCHHOI'O 06I_HGCTBa

Enunas xomnexkmus L{OP.
[IpenmerHas KoyeKuus
«buonorus»
http://www.eco.nw.ru Bcsa
OHMOJIOTHS: HAYYHO-
00pasoBaTeNbHBIN TOpTa
http://www.sbio.info

JKuBbIe CCTEMBI U X CBOMCTBA

ypOBHCBaH opraHu3any )KUBbIX CUCTCM

Ennnas xomnexuus LTOP.
[IpenmeTHas KoeKIUs
«bnonorusy http://www.eco.nw.ru

Bcs 6uonorus: HaydHo

Enunnas xomnexuus LTOP.
[Ipenmernas Koyekuus
«buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Kiterounas reopus

Enunas xomnexus [LTOP.
[IpenmeTHas KoJTeKIUs
«bunomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHO

Metoabl MOJIEKYJIIPHON U KJIETOUYHON
6uonoruu. [IpakTuueckas pabora

0.5

Enunnas xomnekusa LTOP.
[IpenmerHas KoyeKuus



http://www.eco.nw.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

«M3yyeHne MeToI0B KIIETOYHOW OMOJIOTHN
(xpomatorpadusi, amexTpodopes,
nuddepeHnraibHOe HEHTPU(YTHPOBAaHUE,
ITLIP)»

«buonorusay http://www.eco.nw.ru

Bcest Guonorusi: HayuHO

Enunas xomnekus LTOP.
[IpenmeTHas KoJuIeKUUs

6 XUMHUYECKUHI COCTAB KIIETKH 0 «buonorusy http://www.eco.nw.ru
cs1 OMOJIOTHA: HAYYHO
Bes 6
Enunnas xomnexuus LTOP.
MuHepabHbIE BEIlIeCTBA KIETKU, UX IIpeamerHas KOIICKLH
7 GHOMOTHYECKas POTT 0 «bnomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydHo
Oprannueckue BeniecTBa KJIETKH — OCINKH. Enunas xomnexuns LOP.
g JlaboparopHas padota «OOHapyxkeHue 05 Tpeamernas Konnexims
GETKOB ¢ HOMOIMBIO KATECTBEHHEX . «buomorusay http://www.eco.nw.ru
peaKIHiiy Bcest Guonorus: HaydyHO
Ennnas xomnexuus LTOP.
CsoticTBa, knaccuduxanys u GpyHKIAN llpenmeras KoMIeK s
9 SerKoR 0 «Bbuonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Enmnas xomneknus LTOP.
Oprannueckue BenIecTBa KIETKH — IIpeameTHas KOIISKIHs
10 VTIEBOJIBI 0 «buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO
1 OpraHuyecKkue BeIecTBa KJIETKH — 0 Enunas xomnexus LTOP.

JIUIIU ABI

[IpenmeTHas KoJIEKIUS



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue

«bunonorusy» http://www.eco.nw.ru

Bcest Guonorusi: HayuHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

12 0.5 )
HYKJIEHHOBBIX KHCJIOT, BHICTCHHBIX 13 «buomorusay http://www.eco.nw.ru
KJICTOK Pa3JInuHbIX OPraHU3MOB) Best Guonorus: nayuno
Enunas xomnexkmus L{OP.
13 Crpoenue u pyHkun ATO. [Ipyrue 0 TpeameTHas KosieKuus
nykieosunrpudocarer (HTD) «buonorusy http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Enunnas xomnexuus LTOP.
14 CexsennpoBanue [JHK. Merozasl 0 TIpeameTHas Kojiekuus
TeHOMMWKH, TPAHCKPHITOMUKH, TIPOTEOMUKH «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHo
Ennnas xomnexkmus L{OP.
[IpeameTHas KomieKuus
15 Metozbl CTpYKTYypHO# OroIorun 0 «buomorusay http://www.eco.nw.ru
Bcest Guomnorusi: HaydHO
Enmnas xomnekus LTOP.
[IpenmeTHas KoJTeKIUs
16 Tumne! kieTok. ITpokapuoTnyeckas KieTka 0 «BHomorus» http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
CrpoeHue 3yKapruOTUYECKON KIIETKH. Enunas komnexuus L{OP.
17 [IpakTuyeckas padora «M3yueHue cBoicTB 0.5 [IpenmerHas xomiekuus

KJICTOYHOM MeMOpaHbI»

«buonorusay http://www.eco.nw.ru



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

18 [ToBepXHOCTHBII anmapar KIeTKU 0 «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
OnHOMEMOpaHHBIE OPTaHOUBI KIETKH. Enunas xomrexuus LHOP.
19 [IpakTrueckas padora «3y4yenne 05 IlpemeTHad KOIUIEKLHS
JIBHKEHWS [TUTOMIA3MBI B PACTHTETBHBIX . «bnonorusy http://www.eco.nw.ru
KITeTKAX Bcest Guonorus: HaydHO
[loryaBTOHOMHBIE OPTaHOU/IbI KIETKHU: Epnas xomrekuus LLOP.
20 MUTOXOHJIPHH, IIaCTUIbI. JlJabopaTopHas 0.5 TpeameTHas Kojiekuus
pabota «MlccreoBanye MIa3MOH3a 1 . «bnomorusay http://www.eco.nw.ru
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX) Best Guonorns: HayuHo
Ennnas xomnexkmus L{OP.
[IpenmeTHas KoJeKIUs
21 HemeMOpaHHbIE OpraHOU Il KIIETKH 0 «bnomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO
Enmnas xomnekus LTOP.
[IpenmerHas KoyeKuus
22 Crpoenne u pyHkuuu spa 0 «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
CpaBHHUTEINIbHAS XapaKTEPUCTUKA KIJIETOK Ennnas xonmnexuus L{OP.
3 sykapuort. JlaboparopHast pabota 0.5 [IpenmerHas KoyeKuus

«3ydyeHne cTpoeHus KJIETOK pa3InYHbIX
OpraHU3MOBY

«buonorusay http://www.eco.nw.ru
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ACCUMMIISIINS U TUCCUMMIISIIASL — JIBE
CTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS
«buomorusay http://www.eco.nw.ru

24 . 0
«M3yueHne KaTaIuTUYECKOM aKTUBHOCTH Bcs 6uonorus: HaydyHo
(dbepMeHTOB (Ha IpUMEpe aMIIIa3bl WIH
KaTaasbl)»
DepMEeHTaTUBHBIN XapaKTep peaKnii Enunas komnexkuusa LOP.
KJIETOYHOT0 MeTabonu3Mma. JlaboparopHas [IpenmeTHas KoJIEKIUS
25 pabota «3yuenue hepMEeHTATUBHOTO 0.5 «buonorus» http://www.eco.nw.ru
pacuieruieHus: IEPOKCHAa BOJOpoa B Bcs 6uonorus: HaygHo
pPaCTUTEIBHBIX U dKUBOTHBIX KJIETKAX)
Ennnas xomnexuus LTOP.
[IpeameTHas KomieKUuus
26 benku-akTuBaTOpBI U OENKU-UHTUOUTOPHI 0 «Broorus http://www.eco.nw.ru
Bcs 6uonorus: HaydHo
Ennnas xomnexmus L{OP.
[IpenmeTHas KoJeKIUA
27 ABTOTPO(MHBIN THII OOMEHA BEILECTB 0 «buomorusay http://www.eco.nw.ru
Bcest Guomnorusi: HaydHO
Enmnas xomnekus LTOP.
[IpenmeTHas KoJIeKIUs
28 doTocuHTE3 0 «buonorus» http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
79 XemocuHtes. JJaboparopnas padota 0.5 Enunas xomexmus L{OP.

«CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U

[IpenmerHas KoymeKuus
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XCMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buibl OposkeHusl.

«buonorusay http://www.eco.nw.ru

Bcest Guonorusi: HayuHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

30 Jlaboparopnas pabora «CpaBHeHue «bnonorusy http://www.eco.nw.ru
IIponeccoB 6pO>KeHI/IH 1 AbIXaHUWsI» Bcsg ouonorus: Hay4YHO
Enunas xomnexkmus L{OP.
31 AdpoOHBIE OPTaHU3MBL. JTaIbl Tpenmernas Komexums
SHEpTETHUECKOT0 0GMEeHa «buonorusy http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Enunnas xomnexuus LTOP.
SHCPFI/IH MeM6paHHOFO rpaiucHTa HpeﬂMeTHaﬂ KOJIJICKI U
32 npoToHoB. Cunres AT®: pabora «bnonorusy http://www.eco.nw.ru
npoTOHHOH AT®-cHHTa3bI Bcs 6uonorus: HaydHo
Ennnas xomnexkmus L{OP.
[IpeameTHas KomieKuus
33 Peaxknyu MaTpu4HOro CMHTE3a «buomorusay http://www.eco.nw.ru
Bcest Guomnorusi: HaydHO
Enmnas xomnekus LTOP.
[IpenmeTHas KoJTeKIUs
34 Tpanckpunuust — marpuanblii cuaTe3 PHK «bunomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Enmnas xomnekus L{TOP.
35 Tpancnsauus u e€ srarbl [IpenmeTHas KoJuIeKUUs

«buonorusay http://www.eco.nw.ru
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KoaupoBanue amunokuciot. Poias pubocom

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

36 0 .
B GHOCHHTE3E Gelka «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
37 Opranusanus reHoma y mpokapuoT u 0 IIpeameTHast KOILIeKLIH
SYKAPHOT «bnomorusay http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
18 MonekysipHble MEXaHU3MBbI SKCITPECCUU 0 IIpeamerHas KOIICKLH
TCHOB Y DYKApHOT «buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydHo
Ennnas xomnexkmus L{OP.
BI/IPYCI)I — HCKJICTOYHBIC (pOpMI)I JKHU3HHU U HpeI[MeTHa;{ KOJIJICKIIUS
39 obnuraTHeIe apa3uThl. [IpakTuyeckas 0.5 «BHOTOrHs» http://www.eco.nw.ru
paborta «Co3nanne MOJEIN BUPYCa» Bcsi GHONOrUs: HAYYHO
Enmnas xomnekus LTOP.
40 BupycHrie 3a001eBaHus YeI0BEKa, 0 IIpeamerHas KOIICKIHs
JKHBOTHBIX, PACTEHHiA «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Enunas xomnexus [TOP.
41 HanorexHomoruu B OMOJIOTUH U MEJULIUHE 0 [IpenmeTHas KoJuIeKUUs

«buonorusay http://www.eco.nw.ru
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Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

42 JKN3HEHHBIH LMK KIETKH 0 «buomnorus» http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
[IpenmerHas KoymeKuus
43 Marpununsiii cunres JHK 0 «buonorus» http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
Xpomocomsl. JlabopaTopHas pabora [IpeaAMETHAS KOICKIHS
44 «M3ydqenne XpoMOCOM Ha FOTOBBIX 0.5 «buonorus» http://www.eco.nw.ru
MHUKpOIpenapaTax» Bcest Guosorust: HaydHO
Ennnas xomnexkmus L{OP.
[IpenmeTHas KoJeKUUs
45 Jlenenue KIeTKH — MUTO3 0 «buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO
Tuns! kneTok. KapnokuHes u UTOKUHE3. Enunas komnnexuns HOP.
46 JlaGopatopHas pabora «Habnronenue 0.5 Tpeamernas Komexuus
MHTO3a B KIIETKAX KOHUHKA KOPEIIKa JTyKa : «buonorus» http://www.eco.nw.ru
(Ha rOTOBBIX MUKpOIIpenapaTax)» Bes Guonorus: Hay4Ho
Enunas xomnexus [TOP.
47 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK 0 [IpenmeTHas KoJuIeKUUs

«buonorusay http://www.eco.nw.ru
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Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

48 Opranusm Kak euHOe 1eI0e 0 «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
49 Txanu pacrenuii. JJaboparopras padbora 05 Tpeamernas Konnexums
«M3yueHHe TKaHeil pacTeHuily . «bnomorusay http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
TkaHu )KUBOTHBIX M UEJIOBEKA. HpeﬂMeTHaﬂ KOJIJICKII U
50 JlaboparopHas paboTa «3ydyeHue TkaHei 0.5 «Buonorusy http://www.eco.nw.ru
JKUBOTHBIX» Bcs 6uonorus: HaydHo
Ennnas xomnexkmus L{OP.
Opransl. Cuctemsl opranoB. JlaboparopHas [TpeaMeTHAS KOTEKIHs
51 pabota «M3y4eHne opraHoB LBETKOBOTO 0.5 «buonorus» http://www.eco.nw.ru
PaCTCHHA Bcest 6uosnorusi: HaydHO
Enmnas xomnekus LTOP.
[IpeameTHas komnekus
52 Oropa Tena opraHu3MoB 0 «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Enunas xomnexus [TOP.
53 JIBH>KEHUE OPTaHU3MOB 0 [IpenmeTHas KoJuIeKUUs

«buonorusay http://www.eco.nw.ru
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54

[Tutanne OpraHnu3mMoB

Bcest Guomnorus: HaygyHO

Enunas xomnexuus LTOP.
[IpeameTHas KOIEKIIUS
«buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo

55

56

IInTanne mo3BOHOYHEIX JKUBOTHBIX.
HI/IHIGBapI/ITeJIBHaSI CUCTEMA YCIOBCKA

I[BIXaHI/Ie OpraHnu3mMoB

Enunas xomnexkous L{OP.
[IpenmeTHas KomeKuus
«buonorus» http://www.eco.nw.ru

Bcest Guosnorusi: HaydHO

Ennnas xomnexuus LTOP.
[IpenmeTHast KoJIEKIUS
«buomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHo

57

58

59

I[I;IX&HI/IG IIO3BOHOYHBIX XUBOTHBIX U
YCIOBCKa

TpchnopT BCIICCTB Y OPraHnu3MOB

KpoBeHocHas crcteMa mo3BOHOYHBIX
JKUBOTHBIX N YCJIOBCKaA

Ennnas xomnexkmus L{OP.
[IpenmeTHas KoJeKUUs
«buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO

Enmnas xomnekus LTOP.
[IpeameTHas komnekus
«bunomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHO

Enunas xomnexus [TOP.
[IpenmeTHas KoJuIeKUUs
«bnomorusay http://www.eco.nw.ru
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60

Briienenue y opranusmosn

Bcest Guomnorus: HaygyHO

Enunas xomnexuus LTOP.
[IpeameTHas KOIEKIIUS
«buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo

61

62

3amuTa y OpraHu3MoB

I/IMMYHHaH CUCTEMA YCITOBCKaA

Enunas xomnexkous L{OP.
[IpenmeTHas KomeKuus
«buonorus» http://www.eco.nw.ru

Bcest Guosnorusi: HaydHO

Ennnas xomnexuus LTOP.
[IpenmeTHast KoJIEKIUS
«buomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHo

63

64

65

PaznpaxxumocTs n peryisus y
OpraHU3MOB

I'ymopanbHas peryasinus 1 9HI0KpUHHAS
CUCTEMA KUBOTHBIX U YEJIOBEKA

Dopmbl pa3MHOKEHUSI OPTaHU3MOB

Ennnas xomnexkmus L{OP.
[IpenmeTHas KoJeKUUs
«buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO

Enmnas xomnekus LTOP.
[IpeameTHas komnekus
«bunomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHO

Enunas xomnexus [TOP.
[IpenmeTHas KoJuIeKUUs
«bnomorusay http://www.eco.nw.ru
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Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

66 ITosoBo€ pasmMHOKEHHE 0 «buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
[IpenmerHas KoymeKuus
67 Meiios 0 «bnonorusy» http://www.eco.nw.ru
Bcest Guonorus: HaydHO
I"ameTorenes. OGpa3oBaHKe U Pa3BUTHE Epnas xomrekuus LLOP.
68 MOJIOBBIX KJIETOK. JJabopaTopHas pabota 0.5 TpeameTHas Kojiekuus
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' «buosiorus» http:/www.eco.nw.ru
TOTOBBIX MUKPOIpEnapaTax»» Best Guonorns: HayuHo
Ennnas xomnexkmus L{OP.
NunuBuayanbHOE pa3BUTHE OPTaHU3MOB — TlpesveTnas KoIeK1ys
69 OHTOICHE3 0 «buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO
Enmnas xomnekus LTOP.
3akyajKa OpraHOB U TKaHEH U3 TpeveTHas KOJIEKIA
70 3apOJIBIIIEBBIX JTHCTKOB 0 «bunomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Poct u pa3Butne xxuBoTHBIX. JJabopaTtopHas Enunas xomnexus [TOP.
71 pabota «BpIsBIeHHE TPU3HAKOB CXOCTBA 0.5 [IpenmerHas xomiekuus

3apOI[BILHeﬁ IIO3BOHOYHBIX XXMBOTHBIX»

«buonorusay http://www.eco.nw.ru
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Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

72 Jlaboparopnast pabora «CrpoeHne OpraHos 0.5 «buonorus» http://www.eco.nw.ru
Pa3MHOXEHHUS BBICIIUX PACTCHUI Bcst GHOJIOTHS: HAYYHO
Enunas xomnexkous L{OP.
7 Hcrtopust cTaHOBIICHUS U pa3BUTHUS 0 IIpeameTHast KOILIeKLIH
TeHETHKH KaK HAyKH «buonorus» http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
OCHOBHBIE TOHSATHUS U CUMBOJIbI TCHETUKH. [peaMeTHast KOJUICKIIHS
74 Jlaboparopnas pabota «/Ipo3oduna xax 0.5 «buomorusay http://www.eco.nw.ru
00BEKT TeHETUUECKHUX HMCCIICTOBAHMIN Best GHONIOTHS: HAYYHO
3aKOHOMEPHOCTH HACJIEAOBAHUS Enunas xomnexius L{OP.
npu3HaKoB. MoHOruOpuaHOE [IpeameTHas komiekuus
75 ckpemuBanue. [Ipaktuueckas pabota 0.5 «buonorus» http://www.eco.nw.ru
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO Bcest Guonorusi: HaydHO
CKpeLIMBaHus y Apo30puinr"
Enunas xomnexus LTOP.
76 [{uTonorndeckre OCHOBBI MOHOTHOPHTHOTO 0 IIpeamerHas KOILIEKLHs
CKpeITHBAHNS «buomorusay http://www.eco.nw.ru
Bcest Guomnorusi: HaydHO
Enmnas xomneknus LTOP.
AHanusupyroliee ckpenuBanue. Henonnoe
77 0 [IpenmeTHas KoJTEKIUS

JOMUHHPOBAHUEC

«buomorusay http://www.eco.nw.ru
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78

JuruOpuiHoe cKpenuBaHue.
[IpakTruueckas padora «M3yuenue
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS
y 1p030(HITBI»

0.5

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS
«buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo

79

80

[uTomornyeckrue OCHOBBI JUTUOPHTHOTO
CKpPEIIMBAaHUS

CHCHHCHHOG HaCJICAOBaHUC IIPU3HAKOB

Enunas xomnexkous L{OP.
[IpenmeTHas KomeKuus
«buonorus» http://www.eco.nw.ru

Bcest Guosnorusi: HaydHO

Ennnas xomnexuus LTOP.
[IpenmeTHast KoJIEKIUS
«buomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHo

81

82

83

XpOoMOCOMHasi TEOpUS HACJIECTBEHHOCTH

I'enHeTuka nmona

I'enoTun kax OCJIOCTHAsA CUCTEMA

Ennnas xomnexkmus L{OP.
[IpenmeTHas KoJeKUUs
«buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO

Enmnas xomnekus LTOP.
[IpeameTHas komnekus
«bunomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHO

Enunas xomnexus [TOP.
[IpenmeTHas KoJuIeKUUs
«bnomorusay http://www.eco.nw.ru
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['eneTrueckuii KOHTPOJIb PA3BUTHUS

Bcest Guomnorus: HaygyHO

Enunas xomnexuus LTOP.
[IpeameTHas KOIEKIIUS

84 PACTEHMi, KHBOTHBIX 1 YETOBEKA 0 «bnonorusy http://www.eco.nw.ru
b
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
M3MeHunBOCTh MpHU3HAKOB. Bl TpeameTHas KosieKuus
85 3MEHUHBOCTH 0 «bnomorusay http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
[IpenmeTHast KoJIEKIUS
86 MoaudukanronHas U3MEHYMBOCTh 0 «buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydHo
BapuanvoHHBIN psia U BapUallMOHHAs Enunas xomnexuus L{OP.
KkpuBas. Jlaboparopnas padota [IpeameTHas KoUIEKIUS
37 «HccnenoBanue 3aKOHOMEPHOCTEN 0.5 «bnomorusay http://www.eco.nw.ru
MOIU(PUKAITIOHHOW U3MEHUYUBOCTH. ' Bcest Guonorusi: HaydHO
ITocTpoenne BapualMOHHOIO psifia U
BapUALMOHHON KPUBOI»
Enunas xomnexus LTOP.
28 I'emoTunmueckast N3AMEHINBOCTb. 0 TIpeameTHas KomIeKuus
KoMOHUHATHRHAS H3MEHIMBOCTE «buomorusay http://www.eco.nw.ru
Bcest Guomnorusi: HaydHO
IIMOHHAsA U3MEHUYNBOCTb. JTUHAS KOJIJIEKIIHS .
MyTannoHHast H3Me ocC E ast KoJiie OP
89 [TpakTnueckas paborta «MyTtauuu y 0.5 [IpenmeTHas KoJTEKIUS

Jpo30¢uiIbl (Ha TOTOBBIX

«buomorusay http://www.eco.nw.ru
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MUKpOIIpenaparax)»

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpo1ecca.

Bcest Guomnorusi: HaydHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

90 0 )

DHICHETHKA 1 SIHFCHOMMIKA «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.

91 I'eneruka yenoBeka. [IpakTudeckas padbora 0.5 Tlpeveras koIEKLMA

«COCTaBIIGHHE U aHATU3 POJIOCIOBHON» ' «buonorus hitp:/www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
[IpeameTHas KOUIEKIUS

92 MeTtozapl METUIIMHCKON T€HETUKH 0 «buomorusay http://www.eco.nw.ru

Bcs 6uonorus: HaydHo
Ennnas xomnexkmus L{OP.

3HayeHue MEIUIIMHCKON T€HETHKHU B TpeaMeTHas KOIICKIHS

93 HIPETOTBPALICHHH U JICHCHHUH I'CHETHICCKHX 0 «buonorus» http://www.eco.nw.ru
OCHOBHBIE TIOHATHS CEIIEKIUH. Epnnas xonnexius LLOP.

94 JlaboparopHas pabota «3y4ueHue copToB 0.5 Ipemernas koJIeKLUA
KYJTBTYPHBIX PACTEHHI H TIOPOJT IOMAIITHUX . «bnonorusy http://www.eco.nw.ru
KUBOTHEI Bcest Guonorusi: HayuHO
Metoapl CeIeKIIMOHHON pabOTHI. Enunas xomnexus [TOP.

95 JlaboparopHnas pabota «3ydueHrne MeTO10B 0.5 [IpenMeTHas KOJIIEKIUs

CEJICKLIUH PACTCHUN»

«buonorusay http://www.eco.nw.ru
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JlocTrKeHMs CEeEKIIMU PaCTEHUN 1

Bcest Guomnorus: HaygyHO

Enunas komnekmus 1{OP.
[IpeameTHas KOIEKIIUS

96 KUBOTHBIX. [IpakTnueckas pabora 0 «bnonorusy http://www.eco.nw.ru
«IIpuBuBKa pacTeHH» Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
97 CoxpaHeHue, U3y4eHUE U UCTIOIh30BAHUE 0 IIpeameTHast KOILIeKLIH
IeHETHUECKHX PECYPCOB «bnomorusay http://www.eco.nw.ru
Bcest Guonorus: HaydHO
Ennnas xomnexuus LTOP.
buoTtexHomorus kak HayKa " 0Tpaciib HpeﬂMeTHaﬂ KOJIJICKII U
93 npousBojcTBa. [IpakTnyeckas padbora 0.5 «buomorusay http://www.eco.nw.ru
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY Bcst GHOTIOTHS: HAy9HO
Ennnas xomnexkmus L{OP.
99 OCHOBHBIE HAIIPABJICHHUS] CHHTETHYECKOM 0 IIpeameTHast KOILIEKIHs
R — «buomorusay http://www.eco.nw.ru
Bcest Guonorusi: HaydHO
Enmnas xomnekus LTOP.
[IpeameTHas komnekus
100 XpoMOCOMHas! U TeHHast HH)KCHEPHsI 0 «bnonorusy http://www.eco.nw.ru
Bcs 6uonorus: HaydHO
Enunas xomnexus [TOP.
101 MenuuHckre OMOTEXHOJIOT I 0 [IpenmeTHas KoJuIeKUUs

«buonorusay http://www.eco.nw.ru



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

PesepBHbiii ypok. [ToBTOpeHue,

Bcest Guomnorus: HaygyHO

Enunas xomnexuus LTOP.
[IpeameTHas KOIEKIIUS

102 1 0 .
06OGIICHNE, CHCTeMATH3ALIHS 3HAHHIA «buomorusay http://www.eco.nw.ru
Bcs 6uonorus: HaydyHo
Enunas xomnexkous L{OP.
[IpenmerHas KoymeKuus
«bnomorusay http://www.eco.nw.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5

Bcest Guonorus: HayuHo-
00pasoBaTebHBIN TOpTa
http://www.sbio.info



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.sbio.info/

11 KIIACC

Ne
n/n

Tema ypoka

JIBM>KyIIMe CUIIbI 3BOJIIOLIMU BUIOB 110 Y.
Hapsuny

Bbopn0a 3a cyiiecTBoOBaHNE, €CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOp

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Enunas komnekius 1OP.
[IpenmeTHas KoJUTIEKIUS
«buomorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIEKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: HAyYHO

OpommononHas teopus Y. JlapsunHa

cDOpMI/IpOBaHI/IC CHUHTETHYECKOMH TCOpHUU
OBOJJOINH

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJUTeKUIUS
«bnonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHo

Enunas xomnekuus LTOP.
[IpeameTHas Komiekus
«buomorusy
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

DTarbl HBOJIIOIIMOHHOTO MPOoIecca:

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusa»

0

MHKPO3BOIIOIHSA 1 MaKPO3BOJIFOII ML http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO
Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS

[Tonynsuus — sneMeHTapHas €IMHULIA 0 «BHOIOTHS

3BOJIIOLMHA http://www.eco.nw.ru Bes
OuoJoTHUs: HAyYHO
Enunnas xomnekius 1{OP.

3aK0H I'eHETUYECKOrO PaBHOBCCHA [[)K HpeHMeTHag KOJIJICKIIUS

Xapnu, B. Baitn6epra. JlabopatopHas 0.5 «BHOTOTHS

pabota «BpIsiBIEHE U3MEHYUBOCTH Y ' http://www.eco.nw.ru Bes

0co0el OJTHOTO BUJIAY OHOJIOTHS: HAYYHO
Enunas xomnexkmus L{OP.
[IpeameTHas komiekuus

DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 0 «bnonorms»
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO
Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs

Dddekt ocnoBarens. IhPexT OyTHUIOYHOTO 0 «BHOTOTHS

TOpJIBIIIKA

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

Murpauun. M305s0uu nomyIsiui:

Enunas xomnexmus L{OP.
[IpeameTHast KOJUICKITUS
«buonorusa»

10 0
reorpauyeckasi, OMOIOrnIecKas http://www.eco.nw.ru Bes
OuoJorus: HAay4YHO
Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
1 EcrecTBeHHBII 0TOOp — HAIIPABIAIOLIMN 0 «BHOIOr s
(haxrop sBosrOLH http://www.eco.nw.ru Best
OuoJoTHUs: HAyYHO
Enunnas xomnekius 1{OP.
[IpenmeTHas komiekuus
12 ITonoBoit oT60p 0 «Buomornm)
http://www.eco.nw.ru Best
OuoJorus: Hay4YHO
Enunas xomnexkmus L{OP.
13 pe3ynbTaT MUKpo3Bosonuy. JlaboparopHas 0.5 «BHOIOrHsy
pabota «M3yuenne apoMopdo30B 1 http://www.eco.nw.ru Bes
UM0aJaNTalNil Y PAaCTEHUHN U )KUBOTHBIX GUONOTHS: HAYYHO
[Ipumeps! npucnocobaeHN y OpraHu3MoB: Enunas xomtexnus LIOP.
MopdosiorHaecKue, GU3NOIOTHIECKUE, [IpeameTHas KOJUIEKITUS
14 OMOXWMHUYECKHE, TIOBEICHYECKUE. 0.5 «buonorus»

JlaGopatopnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTENIbHAs
11e1eco000pa3HOCTh)

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTUIECKOMY KPHTEPHIOY

0.5

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

16

17

18

Crpykrypa BUJa

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUAEMHUOJIOTHN

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorus»
http://www.eco.nw.ru Best

OHOJIOrus: Hay4YHO

Enunnas xomnekius 1{OP.
[IpenmeTHas KoJUTEKIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO

19

Makpossosntonus. [TaneonTonornueckue
METOABI H3yqum[ 3BOJFOIIUN

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs
«buomorusa»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

buoreorpaduyeckue MeTOabI U3YICHUS

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusa»

20
SBOJIIOIINH http://www.eco.nw.ru Best
OMOJIOTHSI: HAYYHO
Enunas xomnexkmus L{OP.
DMOpHOIOruUecKie U CPAaBHUTETHHO- TpenmeTHas KoyIeKuuA
21 Mop(doTorudecKkne METOIbI H3yICHUS «buonorusy
SBOJOLHH http://www.eco.nw.ru Bes
OuoJoTHUs: HAyYHO
Enunnas xomnekius 1{OP.
MonekynsipHO-TeHETHUECKHE, TpeameTHas KomIeKuus
22 OMOXUMHYECKHE U MATEMATHYECKAE METOIBI «buonorus
W3ydeHHs YBOJIOLHH http://www.eco.nw.ru Bes
OuoJorus: Hay4YHO
Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
23 OO61re 3aKOHOMEPHOCTH IBOJTIOIHH «bronorus»
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO
Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs
24 AnantuBHas paauanug. HepaBHoMepHOCTh «BHOIOT s

TEMIIOB 3BOJIFOITMH

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

25

HaquHe THUIIOTEC3bI HpOI/ICXO)KIICHI/ISI KHN3HHU
Ha 3emiie

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

26

27

28

I[OHaquble MMPEACTABJIICHUA O 3apOKACHUN
KHU3HU

OCHOBHBIE 3TaIIbI HeOpFaHH‘{eCKOﬁ
9BOJJIOINH

I'unotesnl 3apOKACHUSA KU3HU

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorus»
http://www.eco.nw.ru Best

OHOJIOrus: HAay4YHO

Enunnas xomnekius 1{OP.
[IpenmeTHas KoJUTEKIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO

29

WcTopus 3emMau 1 METO/IbI €€ N3YUEeHHUS.
JlabopaTtopHas paborta «3yuenue u
OIMMCAHUEC NCKOITACMBIX OCTATKOB JPCBHUX
OpPTaHU3MOBY

0.5

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs
«buomorusa»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

Enunas xomnexmus L{OP.
[IpenMeTHas KOJICKIUS

30 HauanpHbie 3Tanbl OpraHuyecKoun 3BOFOLHHI 0 «buonorus»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO
Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
31 DBOJTIOLHS DYKAPUOT 0 «bHOIOTHD)
http://www.eco.nw.ru Bes
OuoJoTHUs: HAyYHO
Enunnas xomnekius 1{OP.
OCHOBHBIE 3TaIbl YBOJIFOIIUN PACTUTEIIBHOTO [peaMeTHast KOIICKIHS
3 mupa. [Ipaktudeckas pabora «3ydenue 0.5 «Bronorus»
0COOCHHOCTEH CTPOEHUSI PACTEHUH pa3HbBIX ' http://www.eco.nw.ru Bes
OTACIOB» OuoJorus: Hay4YHO
Enunas xomnexkmus L{OP.
[IpeameTHas komiekuus
3 OCHOBHBIE JTAIIbI DBOJIIOILUH )KUBOTHOI'O 0 «BHOIOrHsy
Mupa http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO
Enunas komnekius 1{OP.
DBOJIOLHS KUBOTHBIX. [IpakTrueckast TpenmeTHas KomIeKuus
34 pabota «3yuenne ocOOEHHOCTEN CTPOCHUS 0.5 «buonorus»

IIO3BOHOYHBIX )KXUBOTHBIX»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

35

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoam

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

36

37

38

MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI POILIOrO

CoBpEMEHHBII SKOJIOTHYSCKUN KPH3HC, €TO
0COOEHHOCTH

COBpeMeHHaﬂ CUCTCMA OPraHUYICCKOTO MUpPa

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorus»
http://www.eco.nw.ru Best

OHOJIOrus: Hay4YHO

Enunnas xomnekius 1{OP.
[IpenmeTHas KoJUTEKIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO

39

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs
«buomorusa»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

40

AHTpOIIONOrUsI — HayKa O 4eJIOBEKE

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

41

42

43

Pa3BuTue npeacraBieHnii 0 TPOUCXOKICHUN
JeJI0BEKa

MecTo yenoBeka B CUCTEME OPTaHUYECKOTO
mupa. JIabopatopnas padora «M3yueHue
0COOEHHOCTEH CTPOEHHUS CKelleTa YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM»

Z[BI/I)KYH_II/IC CHJIbI aHTPOIIOI'CHE3a

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorus»
http://www.eco.nw.ru Best

OHOJIOrus: HAay4YHO

Enunnas xomnekius 1{OP.
[IpenmeTHas KoJUTEKIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO

44

CooTHomieHrne OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTEHE3E

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUs
«buomorusa»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

Enunas xomnexmus L{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

46

47

48

TlajeoreneTuka u najeoreHOMHKa

3BOJ'IIOI_II/I$I COBpPCMCHHOT'O YCJIOBCKA

Uenoseueckue packl. [IpakTudeckas padbora
«M3ydeHne 3K0JIOTMUECKUX a/lalTalui
YEJI0BEKa

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorus»
http://www.eco.nw.ru Best

OHOJIOrus: Hay4YHO

Enunas xomnexuus LIOP.
[IpenmeTHas KoJUTEKIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexkmus L{OP.
[IpenMeTHas KoIIeKIUS
«buonorusy
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO

49

MexIUCIUTIITMHAPHBIE METO I
AHTPONOJIOTUH

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKUUs
«buomorusa»

http://www.eco.nw.ru Bes

OuoJIOTHs: HAYYHO

50

3apoxaeHUE U pa3BUTHE HKOJIOTUU

Enunas xomneknus LTOP.



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

[IpenmeTHas KoJUIEKUHS
«buonorusa»
http://www.eco.nw.ru Bes

OuoJIorus: Hay4YHO

Metonst skonorun. JlabopaTtopHast pabora

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKUUS

51 «M3yueHune MeTo10B SKOJIOTMUECKUX 0.5 «buomornm)
. http://www.eco.nw.ru Bes
Ouosorus: Hay4YHo
Ennnas komnekius 1{OP.
[IpeameTHas KOUIEKIUS
57 3HaueHHE YKOJIOTUYCCKUX 3HAHUH IS 0 «BHOIOTHS»
YCJIOBCKA http://www.eco.nw.ru Bes
OuoJorus: Hay4YHO
Enunas xomnexkmus L{OP.
[IpenmeTHas KoJUTeKUIUS
53 Dxonorudeckue hakTopsl 0 «bnomnorns»
http://www.eco.nw.ru Bcs
OuoJorus: Hay4YHO
Enunas komnekius 1{OP.
Abuotuueckue paktopsl. CBET Kak IIpenMeTHas KOIIEKIUs
54 skoJornyeckuit pakrop. JlabopaTopHas 05 «BHOTOTHS
pabota «BpIsiBIIeHHE TPUCTTOCOOTECHU ' http://www.eco.nw.ru Bcs
OpPraHru3MOB K BJIMSHHIO CBETa» OHOJIOTHUS: HAy4HO
55 Abuortnueckue Gaxktopsl. Temrneparypa Kak 0.5 Enunas xomnexuus LIOP.

sKosioruueckuit gpaxrop. JlaboparopHas

[IpenmeTHas KoJuteKUUs



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

56

57

pabota «BbIsiBIIeHHE TPUCTIOCOOICHUI
OPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

Abuotnyeckue gpakTopsl. BnaxxHOCTh Kak
skonoruueckuii pakrop. JlaboparopHas
paboTta «AHATOMHUYECKHUE OCOOCHHOCTH
pacTeHHIA U3 Pa3HbIX MECT OOUTAHUSDY

Cpenbl oOuTaHus OPraHu3MOB

0.5

«buomorusa»
http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO

Enunas komnekius 1{OP.
[IpenMeTHast KOJIEKIUSA
«buomorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4YHo

Enunnas komnekius 1{OP.
[IpenmeTHas KoJUTEKIUS
«buomorusay»

http://www.eco.nw.ru Bcsa

OuoJorus: HAay4YHO

58

59

60

buonornueckue puTMsl

XKuznennsie GopMbl OpraHu3MOB

buotnueckue hakTopsl

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buomorusy»
http://www.eco.nw.ru Bcs
OuoJorus: HAyYHO

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUUs
«buomorusy
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

Enunas xomneknusa LTOP.
[IpenmeTHas KoJuteKUUs
«buomorusa»



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

61

62

3HaueHne OMOTUYECKUX B3aUMOIEUCTBUAM
JUTSI CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie
obouTaHus

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJIALUN

http://www.eco.nw.ru Bes

OuoJIorus: HAay4YHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKIUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

Enunas xomnexkmus L{OP.
[IpeameTHas KOUIEKIUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

63

64

65

OcHOBHBbIE TIOKa3aTeNIN MOMYJISIINN:
YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTYpa

OcHOBHBIC TOKa3aTeIN NOMyJIAIIUN
POXIAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUT'PALIUU

DKoJjorudeckasi CTpyKkTypa nonyJssiuu

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

Oouonorus: HAy4YHO

Enunas xomnexuus LTOP.
[IpeameTHas Komiekus
«buomorusy
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

Enunas komnekius 1{OP.
[IpenmeTHas KoJuteKUUs
«buomorusa»

http://www.eco.nw.ru Bes



http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/
http://www.eco.nw.ru/

66

JluHamuKa MOMyJSIUU U €€ perysius

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

67

KpI/IBI)IG pocCTa YNCJICHHOCTHU MOIYJIAIHNH.
KpI/IBI)IG BBIDKUBAaHU S

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

68

69

Dkonoruveckas Huia Buaa. JlabopatopHas
pabota «IIpucnocobneHus: cemsiH pacTeHUI
K PacCeIIeHUIO)

Bup xak cucrema nonyJisinqui

0.5

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexuus LTOP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

70

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAITHI
JKUBOTHBIX

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes



http://www.eco.nw.ru/
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71

Co00111€CcTBO OpPraHu3MOB — OHOIICHO3

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

72

DKocucTema Kak OTKpbITasi cucTeMa

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

73

74

KpyroBopot BemecTs 1 NOTOK SHEPTUH B
IKOCUCTEME

OcHOBHBIC TOKA3aTEIN YKOCHUCTEMEI

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexuus LTOP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

75

OKOJIOTUYECKHE MUupaMuJabl

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes
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76

N3menenus cooOIecTB — CYKIIECCHHI

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

77

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEW U OKEaHOB

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

78

79

IIpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

AHTpOHOFCHHHC 9KOCHCTCMbI

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexuus LTOP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

80

Ypb6oskocucremsl. [IpakTuueckas pabora
«3yueHne u onucanue ypooIKOCUCTEMBD»

0.5

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes
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3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS

81 B3aUMOJICHCTBUI OpraHU3MOB B «buonorns»
S KOCHCTEMAX http://www.eco.nw.ru Bes
Ouosorus: Hay4yHo
Enunas xomnexkmus L{OP.
MexaHu3Mbl BO3JEHCTBUS 3arpSI3HECHUI IIpeMeTHAs KOIIEKIUS
2 Pa3HBIX TUIIOB Ha CyOOpTraHU3MEHHOM, «BHOIOTHS»
OpraHU3MEHHOM, MOMYJIAIIMOHHOM U http://www.eco.nw.ru Best
9KOCUCTEMHOM YPOBHAX OHOJIOTHUS: Hay4YHO
Ennnas xomnekius 1{OP.
[IpenmeTHas KoJuTeKUIUS
23 buocdepa — obuierianeraprast 0601049Ka «BHOTTOTHS
3emin http://www.eco.nw.ru Bes
OuoJorus: Hay4YHO
Enunas xomnekius 1{OP.
[IpeameTHas komiekuus
84 Yuenue B. W. Bepuaackoro o 6uochepe «buonorus»
http://www.eco.nw.ru Bes
OuoJorus: HAy4YHO
Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKIUS
85 3aKOHOMEPHOCTH CYILIECTBOBaHUs OHoCchepbl

«buomorusay»

http://www.eco.nw.ru Bes
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86

KpyroBopoTs! BemiecTs u
OMOTeOXUMHYECKUE [TUKIIbI

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

87

3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
cylu

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

88

&9

YcToiuuBocTh Ouocdepsl

OKOJIOTUUECKHE KPHU3UCHI U UX TIPUYNHBI

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexuus LTOP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

90

BosneiicTBue uenoBeka Ha 6uochepy

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes
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91

AHTPOIOr€HHOE BO3JICHCTBUE Ha
PaCTUTENbHBIN U KUBOTHBIA MU

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

92

OxpaHa npuposl

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

93

94

OcHoBHbBIC IMPUHIUIIBI YCTOI\/'ILII/IBOI‘O
Pa3BUTHA YCTIOBCUYCCTBA U ITPUPOIbI

PanmonansHoe MpUpoOAONONL30BaHNE U
COXpaHEHHEe OMOIOTHYECKOTr0 pa3HO0Opasus
3emian

Enunas xomnexuus LTOP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnexuus LTOP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

95

O600mmenue mo Teme «MHUKPOIBOTIONHUS U €€
PE3YIbTATHI»

Enunas xomnexus [LTOP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes
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96

O600mmenue mo Teme «MaKpOoIBOIIONHUS U €€
Pe3yJIbTAThI»

OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS
«buonorusy»
http://www.eco.nw.ru Bes

Ouosorus: Hay4yHo

97

O6o06mienue no Teme «IIpoucxoxaenue u
pa3BUTHE )XKU3HU HA 3eMIIe)

Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
«buonorusy
http://www.eco.nw.ru Bcsa
OuoJorus: HAy4YHO

98

99

O6o06menue no Teme «IIpoucxoxaeHue
YeJIoBeKa — aHTPOIIOTeHE3»

O06o06mieHne o TemMe «IKOJIOT s — HayKa O
B3aMMOOTHOIICHUSIX OPTraHU3MOB

Ennnas xomnekius 1{OP.
[IpenmeTHas KoJuTeKUIUS
«buonorus»
http://www.eco.nw.ru Bes

OuoJorus: Hay4YHO

Enunas xomnekius 1{OP.
[IpenmerHas KoyuteKUUst
«buomgorus»
http://www.eco.nw.ru Bes

OuoJorus: HAy4YHO

100

O600mmenue mo Teme «OpraHu3Mbl U Cpeia
oOUTaHUS

Enunas komnekius 1{OP.
[IpenmeTHas KoJuTeKIUS
«buomorusa»

http://www.eco.nw.ru Bes
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OMOJIOTHS: HAYYHO

Enunas komnekius 1{OP.
[IpeameTHas KOUIEKITUS

101 O0006111eH1E 10 TEME «IKOJIOTHS BUIOB U 1 0 «Buosorusy
TOMYJISLAN http://www.eco.nw.ru Bes
OMOJIOTHSI: HAYYHO
Enunas xomnexkmus L{OP.
[IpenmeTHas KoJuTeKUUS
102 O606menue o Teme «buochepa — | 0 «Bbuonorus
riao0ajibHast DKOCUCTEMAY http://www.eco.nw.ru Bcs
OuoJorus: HAy4YHO
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7.5



http://www.eco.nw.ru/
http://www.eco.nw.ru/

IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
TpeOoOBaHMS oOpa3oBaHus

ChopmMupoBaHHOCTh 3HAHUKW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHO!H KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
peIICHUH KU3HECHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAIBFHOTO MIPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruHU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M D3KOCHCTEM (ONUCaHUE, W3MEpPEHHue, MPOBEACHUE
HaOJIOACHNI); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHUH B TIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh UX JKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTy4YEeHHBIE PE3YyJIbTAThl U J1€1aTh BBIBO/BI.

BblsiBIeHHEe 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYMHAMH,
00BSICHEHUE TIOTYYEHHBIX Pe3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IIjl, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJISLus,
CaMOBOCITPOU3BE/ICHHE, HACJIE/ICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAA TCOPUS OSBOJJIOLUH, TCOPUA




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx H
HaIpaBJIeHUsX dBoJIFOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Ms MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHHs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyLIEHUS CUECIUICHUS
reHoB T. MopraHa; roMoJIOrMYECKHUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH);

npaBwia (Muaumyma fO. JIubuxa, sKoJOru4eckoi mupaMuibl YHUCE,
O1OMAacChl U SHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

XomnpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKUe 3aJ4a4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmpoueccamMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUE CXCMbl CKPCHIMBAHMWA JIsI pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GyHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOI'O IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrnoM U  (GaKTOpaMu Cpelbl  OOUTaHMS,
IIpoueccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKU:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHUCTEM U
ouochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PpACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATETHHOCTH, TPOTEKAIOITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOrHYSCKUX




mporeccoB: oOMeHa BemecTB  (Merabonu3M), HHOpMAnMH U
MIpEeBpaILeHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, ASMOpHUOreHe3a, HOCTAMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWJIM3MPYIOLIETr0,  JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWXKYIIUX CHJI SBOJIIOLMU HA TEHO(DOH
MOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HECPI'UH B DKOCHUCTEMAX

ChopMupoOBaHHOCTb YMEHMS BBIAEATH CYLIECTBEHHbIE IPHU3HAKH
BUPYCOB, KJIETOK IPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI'0 M SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHeE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUI B dKOCHUCTEMAaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBPAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB PA3HBIX CHCTEMATUYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, ENWHCTBA YEJIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HH(OpPMAIMIO OHOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIEKTHI COBPEMEHHBIX
HCCleIoOBaHuH B oHooTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemenHass OHMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormdeckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITEIbBHOCTH YEJIOBEKa: MEAMUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTb M LIEJOCTHOCTh, CJIOXKHOCTH U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCIPOU3BEJAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTHYeCcKmii), OmochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIEeCTBOBAHUS

MaTCpruun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzanus, Mertaadanui. IloHsTme o 3aBUCMMOM ® HE3aBUCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumnore3a. Ilonstue BbIOOpKM M €€ pgocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynumHBEl HCKaKeHUsT pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorndeckas cucrema

2.1

Knerka — cTpykTypHO-(yHKIIMOHANBHAS €AUHMIA XKUBOro. Mcropus OTKpBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbaoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOPETYASUU. MUHepanbHbIe BEUIECTBA KIETKH, UX OHUOJOTHYEcKas poOJlb.
Poib KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckne mnomumepsl. benku. AMUHOKHCIOTHBIM COCTaB  OEJIKOB.
CtpykTypbl OenkoBoi Mosekynbl. [lepBuuHas cTpykTypa Oenka, IMeNnTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKIuu OeKOB.
VYrineBonbl. MoHOcaxapuibl, JUCAXapUAbl, OJIMTOCAXapUAbl U IOJHCAXAPHUIBI.
O0mwmit muaH CTpoeHUus MW (PU3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuael. T'unpodunbrHo-runpodoOHbie cBolicTBa. Knaccupukanus IuMnumos.
Tpurmuuepuapl, ¢GochoIUnuUabl, BOCKH, CTEpOUIbL. buonornueckue QyHKIHMH
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TEKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkmuu JJHK.
Bunel PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHass OWOJOTHS: OWOXMMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunsl  kiIeTok: dsykapuoTHdeckass M npokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotudeckoil kieTku. Kierounass cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iuia3Matudeckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneru€énHast nud@y3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-kaaneBoro
Hacoca. DHJONUMTO3: MUHOIUTO3, (aronuto3. Dk3ouuto3. Kietounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3omns. Ilutockener. JIBukeHune muTomina3mbl. OpraHouibl
kineTku. OpHoMeMOpaHHBIE OpraHOWABl KIJIETKU: DHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
O0JIHOMEMOpaHHBIX OpPraHOUAOB KJIeTKH. CTpoeHue IpaHyJspHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpaHyisipHBIA) SHAOIUIA3MAaTHYECKUN peTHuKyiayM. CekpeTopHas (GyHKUUS
annapata ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuUuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIUX  IYKapuoT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUMM HEMeMOPaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHrp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JUCCUMMIISALIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudyeckoe obOecriedeHne Kietku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWU3M JICHUCTBUSL.
Kodepmentsl. Otinnuans GepMEHTOB OT HEOPTaHUIECKUX KaTaan3aToOpoB. beiku-
aKTUBATOpPbl U OENKU-UHTMOUTOpBL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NuYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpPraHUMYECKUX BellecTB B KieTke. Portocunte3. Pomup
XJIOporiacToB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BrnusHuEe paznuyHBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHte3. Paznoobpasue opraHn3MOB-X€MOCHHTETUKOB: HUTPUPHUIMPYIOIIIHE
OakTepuu, >Keae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpoxeHUS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE paCHIeTNIEHUE TIIOKO3HI.

buonoruueckoe OKHUCIEHHE, WIM KJIETOUYHOE JbIXaHue. Poiib MUTOXOHApUN B
nporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huxmmdeckue peakiuu.

OxucmurensHoe dochopunupoBanue. [Ipenmymectsa aspoOHoro mytu oOMeHa




BEIIECTB Tepel aHa3POOHBIM. DPPEKTUBHOCT IHEPreTUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarun. ['eneTrnueckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpmHnwmmnsr
TPAHCKPUIILIMU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbix PHK B OuocunTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KomupoBanue amuHOkuCHOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauuss oOMEeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycsl — Hekierounsle (OpMBI JKU3HM U OONMUraTHble mapasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIIUJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii nmkn, ero mepuonbl W perymsmus. HWerepdaza u  MHUTO3.
OcobeHHOCTH TIPOIecCcoB, MpoTekamux B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMUTOTHYECKM), CHUHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBAaTUBHBIA CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexanusm pemukanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariouiHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINNE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaeTku. Ilporpammupyemas kietounasi rudens
— amnomnTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOTHYecKas CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOUYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTAaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |
mosoBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CHOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Menio3e. Kpoccunrosep. bronorndecknii cMpIci Meiio3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 ero MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe paszButue. ['ameroreHes y KUBOTHBIX. [loJOBBIE KeNE3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrnepMaToreHe3 M OOTEHE3.
Crpoenue mnojoBbIX KieToK. OIIoI0TBOpeHHE W 3MOPHOHAIBLHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl aqpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpyiisilus). 3akiaaka
OpPraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiajka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue na >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazBurtue xxuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSMOr0 M HENPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryiasuuu
pocta JKMBOTHBIX M 4enoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametodutr m cropodur. Meiios B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidannuu OHTOTCHE3a Y paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA T'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHBII\/'I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHBIE MCTOABI I'CHCTHUKU! FH6pHHOHOFquCKHﬁ, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH e1nHo00pa3us
ruOpuoB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngenss — 3aKkOH pacIIEIJIEHUs NPHU3HAKOB. [lUTOnornueckre OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMexXyTOuHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HacJICcaJo0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpELIUBaHHUs.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruienHoe
HACJICJOBAaHUE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXIYy IeHaMH. XPOMOCOMHas
TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENEIECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHbl mos. I'eHerndeckas
CTpyKTypa IOJIOBBIX XpomocoM. HacnenmoBaHume mnpU3HAKOB, CLEIUIEHHBIX C
II0JIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM auieau3M. B3auMoaelcTBue HealIeIbHBIX TI'€HOB.

Komnnemenrapuocts. Onucrtas. [lonumepus
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3.5

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun penotuna. I3MeHYMBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs] M HaCJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMHupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOIU(PHUKAIIMOHHON
M3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTH. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASL.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOWM TIpOIleCC — OCHOBA
KOMOHHATUBHOM M3MEHYMBOCTU. POJIb KOMOMHATUBHON W3MEHYHUBOCTH B CO3JaHHH
TeHETUYECKOT0 pa3Hoo0pas3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTh. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLUMPOBAaHHbIE MYTAalWU. SIEpHbIE W IMTOIUIA3MaTHYECKUE
Mytaiuu. COMaTHYECKUE | MOJIOBBIE MyTaly. [[priuuHbl BOSHUKHOBEHUST MYTaIIHIA.
MytareHbl ¥ WX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUS TIe€HOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETMKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJIM3HEILIOBEIN, IIUTOTCHETUYCCKU, MONYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHIA. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 00s1e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MPEIPaCTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU




3.6

JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIMU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJbTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEICTBEHHOW u3MeHunBocTH H.I.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
pou3BoauTeNiel Mo MoToMcTBY. OTOOpP MO TE€HOTUIy C HOMOILBIO OLEHKH
(eHoTUna MOTOMCTBa M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEJICKIIMOHHOM paboThl. PannannoHHbIN 1
XUMHUYECKMH MyTareHe3 Kak HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuooBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellrBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcronb3oBaHue rereposzuca B cenekuuu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIBbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKa. TpaauluoHHAas  OMOTEXHOJIOTHS:
xjie0orneyeHre,  MOJy4eHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Meron TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W NEpCEeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHu4eCKOro Mmupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cUCTeMa
opranudyeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraHu3moB. OCHOBHBIE
CHCTEMATHYECKUE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE TPUObI, OJHOKIETOUHbIE BOJOPOCIH, IAPYTrHUe
IMPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. HBI/I)KGHI/IG OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPIaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe 1uenoe. TkaHu pacteHuid. TuIBl pPacTUTENIbHBIX TKaHEM:
oOpaszoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. @YHKIMNU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J|BUK€HME MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucCTeMbl pacTeHuid. Beinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpencTBa MacCHUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHUE

MHOrok/ieTouHble  KMBOTHbIE.  B3auMOCBS3b  4acTe€il ~ MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopranbl U CUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHas.
OcoGenHoctu cTpoeHHs, (YHKUMH U pacHoONOKEHUs TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpO€HHE W THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IIuTaHume
MTO3BOHOYHBIX JKUBOTHBIX. JlbIxaHue kMBOTHBIX. KoxkHoe abixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHUS
JNETKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHas cUCTeMa 4esloBeKa. MeXaHu3M
BEHTWISIIMM JIETKUX Yy NTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusl. OJBOJNIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Boienenue y
XKUBOTHBIX. CoKpaTUTENnbHbIE Bakyosn. Opransl BoaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIJEIUTEIbHOW CUCTEMAMH. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IIOKpoBBI M HX

MIPOU3BOIHBIE.
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PaznpaxkxuMocTh U peryisius y opraHu3MoB. Pa3apakuMoCTh y OTHOKIECTOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsalus y MHOTOKICTOYHBIX
pacrenuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHast cucrtema u pedieKTOpHas peryiisilusi Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTaenbl. DBONIOIMOHHOE YCIOXKHEHUE CTPOCHHSI HEPBHOMN
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbe

Oprasbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa >KUBOTHBIX U
yenioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M JHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2
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3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cucrema yenoBeka. KieTouHslii u
TYMOPJIBbHBIA HMMYHHTET. BpOXXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKuii
uMMyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKIEHHOTO MMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ peryiasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTh. Perymsiiust  JpIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hbI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBonaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenuss U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtoriuonHas  Teopuss Y. Jlapsuna. IIpenmocbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.




JiBmoxymue cuisl 3Boironuu BUIoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pa3sMHOXEHHsI OpPraHW3MOB, HACJIEICTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJOrHs. 3HAaYCHHUE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tonmynsimus kak ayeMeHTapHas eauHuua 5BoyiolUUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETUYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJISIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro paHoBecus k. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (PaAKTOpPHl (ABIKYIIME CHJIBI) OSBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuieleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus MOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), Orosoruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrtop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, Pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  pe3yJlbTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBeHHE  mpHUCIIOCOONIEHMH y  OpraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BupooOpasoBaHue Kak —pe3ysbTaT
MUKposBoJtoIu. M3omsanus — kiarodeBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansanys). JJIMTenbHOCTh 3BOTIOUOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMHUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLIMOHHON OMOJIOrMM B Pa3paboTKe HAy4YHBIX METOJOB COXpaHEHHUs
OropazHooOpazusi. MUKpPOIBOMIONMSA U KOIBOJIOIMS TApa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHObI

Cc HeH

6.3

Metoapl uM3ydeHUsT MaKpOdIBOMIONWHU. [laleoHTONOrHYecKre METOABl W3YYCHUS
sBomonmu. [lepexonubie Gopmbl 1 PUIIOTEHETUIECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoapl u3ydeHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasr-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITCJ'IBHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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SBONIOUMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a U MOSBJICHUS
SBOJIIOUMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOAbl  W3Y4YEHHsS]  HBOJIOLIMU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYESCKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojtoUuMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

Hayunbple rumote3sl MNPOUCXOXKIEHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JJoHay4Hble IPEACTAaBICHUS O 3apOKICHUM KU3HU (KPEALlMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnamwrannanu, JI. Ilactepa. IIpoucxoxaeHue >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYEcKash DBOJIONUA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BemlecTB U3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBatnas runoreza A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JDk. XonpjeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6osumer (T. Yek) um rumore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meronapl e€ uayudeHus. Vckonmaemble OpraHM4eCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOr MEePBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOINMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBbIE 3Talbl 3BOMIOUMU BBICIIMX pacTeHU. OcHOBHBIE apoMop(oO3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosiBieHue CHOpOBBIX pacTeHHH U
3aBoeBaHMe MMM cymd. CemeHHble pacTeHus. I[IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJMIONMHU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxaeHre MIEKONMUTAIOMUX U
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ntull. [lpuHnun kmoueBoro apomopdosza. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie IO 3paM U IepuogaM: apxeul, MpoTepo30u, Najaeo30u,
Me3030#, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHE:
€ro YCJIOBHS U BIUSHUE HA TA30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiioro. [Ipuuyunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTponosniornd. (CTaHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hbU3M0JI0r0-OMOXUMHUYECKHE,
noBeieHueckue. OTInyus yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyme cuibl ((akTopbl) aHTPOIOreHe3a: OWOJIOTHYECKHE, COLHAIbHEIC.
CooTHouleHrne OMOIOTHIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIFOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSMOXOJANINN W TIEPBBIM BBIXOA JoJel 3a mpenensl Adpuku. UYemosek
reienbOepreckuii — oOIUi NpPeJoK HEeaHIEepPTATbCKOro YelOBeKa W YelloBeKa
pazymMHOro. YesnoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOI'O THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOIO uesioBeKka. EcTecTBeHHbI OTOOpP B MHOMYJIALHUAX
yenoBeka. MyTalMoHHbI nporiecc W noaumopdusm. [lomynsnuoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQGEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HErpouJHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMss M IyTH pacceleHHs 4elnoBeKa I10 IUIAHETE.
EaunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTh  pacuU3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCIOBHSM OKpYXKaroIled Cpembl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE B JKOJOTUH. MOHUTOPHHT

OKPY KaIOIeH Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U T7100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH ux jaedcrBus. Knaccudukanums
9KOJIOTUYECKUX (PAKTOpoB: albumoTHyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KojJorudeckux ¢akropos. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojoruyeckuii (akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHM M JKUBOTHBIX [0 OTHOUIEHMIO K cBeTy. CHUrHajibHas poJib CBETA.
doTonepruoanusm.

Temmneparypa kak 5kojoruueckuil Qaxrop. J[ledictBue TemmepaTrypsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak skonornyeckuilt ¢akrtop. Ilpucnocobnmenus pacreHMd K
noJIepKanuto BoxHoro Oamanca. Kiaccudukamusi pacTeHWd 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YILHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
0COOEHHOCTH Cpei OOWTaHus OpraHu3MoB. lIpucmocOOIIeHHS OpPraHuU3MOB K
KU3HU B Pa3HBIX CpE/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHbIE
putMbl. [IpHcrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUI
KU3HU.

XKuznennvle popmbl opranusmos. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHI: KOHKYPEHLHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. IlapazutusMm, xoomnepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auUMoOJecTBUS  (Tonmuueckue, (Qopuueckue, (Habpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTEPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucremMa. Poib HEOTHOPOIHOCTH Cpelibl, GU3NUECKUX OAphEpOB U OCOOCHHOCTEN
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OMOJIOTUH BHUJIOB B ()OPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI MOMYJISIUH.
OcHOBHBIE TMOKa3aTeNu MOMYJSUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pAaCTHAs U
MOJIOBasg CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUS.

Dkoyioruueckas CTpykrypa mnonyisuud. OIeHKa 4YUCICHHOCTH MOIYJISIIUH.
JluHaMuKa nomyisuuu U €€ peryisuus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MogaenupoBanre JAWMHAMUKKA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsuuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJSUUA: pOJb
(akTopoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYEeCKOW HUINE BUAa. MectooOuTanue. MHoromepHas
Mojenb dKojorndeckod Humm Jk.M. XarunmHcona. Pazmepbl 3KOJOTHMYECKOH
Huiy. [loTeHnuanbHas 1 peaaTu30BaHHAs HUIIIN.

Bun kak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
cTpaTeruud.  3aKOHOMEPHOCTHM  TOBEICHUS WU MHUIPALlMd  YKUBOTHBIX.

buonornyeckue nHBa3zuu JYKCPOIAHBIX BUI0B

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuWOIlEHO3€. DJKOCHCTeMa Kak OTkpbiTasg cucrema (A.[Jx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHH. Tpodudeckue 1enu U CETH.
Abuotnyeckue 61m0oku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u TpOayKIHsA. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIC CYKIIECCMM M WX TMPUYUHBL. AHTPONOTeHHBbIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpotieHos. Paznuanst Mex1y aHTpONOT€HHBIMU U TIPUPOTHBIMH SKOCHCTEMaMHU.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponu3aius ropoackoit payHsl. buonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTAHU3MOB B SKOCHUCTEMAX.

[Tepenoc sHepruM U BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W SKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3IECUCTBUI

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CylllecTBOBaia >kM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  [/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHMOr€OXMMHUYECKME LUKIBI (YIJaepojaa, as3oTa).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIW: TYHJPA,
XBOMHBIE Jleca, CMELIaHHbIE U IIUPOKOJUCTBEHHBIEC Jieca, CTENU, CaBaHHBI,
MyCTBIHU, TPOMHMYECKHE Jieca, BBICOKOTOpPhA. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MUpP OMOMOB CYIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OI[CHKA MX PECYpPCHOIO IMOTEHIHMAIa U
onocdepHbIX QyHKIUN

DKOJOTHYECKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM Cpepbl.
Oxpana BogHbIX pecypcoB. Paspymenne moussl. OXpaHa MMOYBEHHBIX PECYPCOB.
W3menenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xauru. Ocobo oxpansiembie mpupoansie Ttepputopun (OOIIT).
Boranndeckue cazpl ¥ 300J0THUYECKHE TAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOe  MPHPOJOINONB30BAaHME WM COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

* buomnorus, 10 kmacc/ Beicorkas JI.B., e I'.M. u apyrue . AKImoHepHoe
obmectBo «M3marensctBo «IIpocBemnienue»

* buomnorus, 11 kmacc/ Beicorkas JI.B., Ipivmui I'M. u apyrue . AKIinoHepHOE
obmectBo «M3narenbctBo «IIpocBenienner»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

MeTtonnueckoe mocodue moaroToBICHO K u3gaHHOMY B cooTBeTcTBHH ¢ PI'OC k
y4eOHUKaM :

* buonorus, 10 knacc/ Beiconikas JI.B., Iemvimmn .M. u apyrue .AKnuoHepHOe
obuectBo «M3narensctBO «IIpocBenienue»

* buomnorus, 11 kmacc/ Beiconkas JI.B., e .M. u apyrue . AKImoHepHOE
obmectBo «M3marensctBO «IIpocBemnieHue»

Hctounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-

11-klass-metodicheskoe-posobie/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Enunas komnekiust LHOP. [IpeameTtnas komnekuus «buonorus»
http://www.eco.nw.ru Bcst Ouosorusi: HaydHo-00pa3oBaTeIbHbIN nopTa
http://www.sbio.info

http://www.biolog188.narod.ru I'ocynapctBennslii JlapBUHOBCKUI My3eit

http://nt.ru/nl/mf Meauuunckas sHuuKIONEANS. AHATOMUYECKHM atiac



http://ecoclub.nsu.ru [IpoGaemsl sBOTIOIIMH

http://www.macroevolution.narod.ru

Teopwust 3BONIOIMH, KaK OHA €CTh: MaTEPHAIIBI TI0 TEOPUU OUOIOTHIECKON IBOITIOIINN
http://www.lesis.ru/herbbook YueOHo-BoCTIMTaTENbHBIN OMOTOTHIECKUN KOMITIIEKC
CeBepHoro yue6HOro okpyra r. MOCKBEI

http://www ecobiocentre.ru Yapnz lapBun: Ouorpaduu u kauru http://charles-
darwin.narod.ru LlenTp oxpaHbl AUKON IPUPOJIBL: ITyOIUKALIUH 110 SKOJIOTUU
http://www.ecosystema.ru DJIeKTpOHHBIA YIEOHUK 110 Omosioruu http://www . ebio.ru
OnuMIMapl ¥ KOHKYPChl bBHOMeTMITMHCKasT OJTUMITHA/IA IIKOJIHHUKOB

http://www.svb-ffm.narod.ru Becepoccuiickas onummnuana mKoJI-HUKOB IO OHMOJIOTHH
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