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Электронная подпись


MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonaéHHoro ypoBHsS u3ydenus (10-—11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnacth «EcTtecTBEeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, H3ydaemble Ha yriayOJEHHOM YpOBHE, SBISAIOTCS — CHOCOOOM
nuddepeninann  oOy4eHUsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHus U
NPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHX Y4YeOHBIX MPEAMETOB JOJDKEH ObITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanuelnt o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIUHON, SKOJIOTUEHN, ICUXOJOTUEN, CIIOPTOM WIIM BOCHHBIM JEJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" ga€t npeacraBieHue o eI
U 3a7la4ax M3y4deHus yueOHoro npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE,
orpenenseT o0s3aTenbHOe (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KAHHUE, €ro
CTPYKTYPHUPOBAaHHME MO pas3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHYET MOCIEA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoinoruu peann3oBaH
IPUHLIKI IPEEMCTBEHHOCTH € U3yuyeHHEeM OHUOJIOTMH Ha YPOBHE OCHOBHOTO 00IIEro
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBJICHHOCTh  Ha
MOCJIEAYIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIILLUICHUS], IPEACTABICHUH O 3I0pOBOM 00pa3e *U3HHU, HA BOCIUTaHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel MpUpoaHOM cpee. B mporpaMMe mo OMOJIOTUM TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHHUs U B JOPMUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYyuebnsiii npeamMer «buonorus» Ha ypoBHE cpeqHEro oomero oopa3oBaHUs
3aBepIiaeT OUOJIOrH4ecKoe 00pa3oBaHKe B IIKOJIE U OPUEHTUPOBAH HA PACILIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluxcs 0 AKUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JOTIOJTHUTEBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS MTPUKIIAHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHa Takke MHTErpaius OHOJIOrMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYUYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUH
bu3uKY, XUMHUH, Teorpadyu 1 MaTEMaTHUKH.

Crpykrypa mporpaMMmbl 10 ydeOHOMY mipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA MOAXOAbl K H3YyYECHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOT0 pa3HooOpasust ianetkl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOW OHOJIOTHUH, AMOPHUOJIOTUU U OHOJIOTHUU
pPa3BUTHS, TEHETUKU MU CEJIEKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydJarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonoruu yenoseka. B 11 kitacce u3zydarorcst 3BONMIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYuebnsiii  npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
OOy4aroIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIMyJIsALHH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX aCIIEKTaX OMOJOrMYECKUX 3HAHUM. [[ns
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHUYECKOI0 MaTepHalia B COACPKAHUU MPOTPaAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM MJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U KOJIOTMUYECKUX MPOOIIEM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YpOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHON



OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpEeAesIEHHON 00jacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, wiM K BBIOOpY
y4eOHOT0 3aBeICHUSA IS MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHW, MHOTOOOpa3uu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOU U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJ€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CAMOCTOSTEIBHOTO IPOBEIEHUS OHOJIOIMUECKUX MCCIEI0BaHUN B
naboparopun U B nOpupoae (HaOMOJeHHWE, U3MEpPEHHEe, OIKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHME OOYyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHAJIM3UPOBATh U HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIHIO; I0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeI0BEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHM, TpaBuia MOBEAEHUS B NPUPOJAE U
oOecrieyeHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsiX TMPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y 00YUAIOIINXCS UHTEUIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH B
Ipollecce 3HAKOMCTBA C BBIJAIOIIUMHCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJI0JOrHei
OMOJIOTMUECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
peiieHus: OMOJIOTHUYECKUX 3ajjady, MOJEIMPOBAHUA OHUOJOrMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIIUXCS [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJOTUYECKOH,



IeHEeTHYECKOM IPaMOTHOCTH, 001N KyJIbTYphl MOBEJICHUS B IPUPOE; HHTETpalluu
€CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHrne  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IC, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 37I0POBbSI M  3I0POBBS
OKpYXKAIOIIUX  Jrojie  (CoOmroeHuss Mep NpOoPUIaAKTUKKA — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHWe  YCIOBHH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIMMUCS
WHIUBUyaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyenyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obirero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISCTCS ¢ YUETOM CHEIU(UKH €ro COAEP)KaHWs M HaIlpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsI B OpraHU3ANMSIX  CPEIHETO
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOyYaroIuXcsl B BBIMTOJHCHUH TPOSKTHBIX M YY€OHO-MCCIIEI0BATEIBLCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIIEM Ha OCHOBE HMEIOIITMXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormyeckue  HaAyKM M M3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M IOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUH.

3HadeHne OWonoruv B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTUU B
IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKAa: MEOULMHE, CEJIbCKOM XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupel 1 cxembl: «CBsI3b OMOJOTMM C JPYrUMHU Haykamuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

KuBble cucTeMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEJOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAaMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHbiit. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yyenue xuBbIX cucTteM. MeToasl Ouonoruueckord Hayku. HaOmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucCUMou u
He3aBUCUMOM TiepeMeHHOU. IlnaHumpoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runoresa. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorundeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOIYYEHHBIX
pe3ynapTaroB. [IpUuuHBI HUCKaXXEHUST pe3ynbTaTOB JKcrnepumeHTa. lloHsiTHe
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bumochepa», «Metomsl
W3y4YEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAST eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHIranIbHOoe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI).

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIIS], PEATE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuu. MuHepaibHbIe BEIIECTBa KJIETKH, UX Ouojornyeckast poJib. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKOoBOUM MosieKyibl. [lepBuuHnas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudpukanuss  OGenkos.
buonornyeckue Qpynkmun 6emkoB. [Ipuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO0mmii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbsHo-ruapodoOHbIe cBoMcTBa. Kitaccuduxarus munuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornueckwe QyHKIUU
munuaoB. OO1Me cBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. MecTtonaxoxaenue u ouonorndeckue pyuakmuu JTHK.
Buaesl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMOo(HU3NYECKUe UCCICTOBAHUS
cCocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyN. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cCunmes OUOMOLEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpertsi: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacripenenenne XuMU4eCKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubr u cxembl: «llepuoanveckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKyJbl», «CTpoeHHEe MOJIEKYJ
yrieBonoBy», «CTpoeHne MoJeKyn JHnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKasl MOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO KAYECTBEHHBIX
pEaAKLIUIN.

JlaGoparopHnasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoil kineTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IPOKapHoOT B OMOIIEHO3aX.

Crtpoenre 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKo MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (1uddy3us, odaerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA aKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOLUUTO3:
MUHOITUTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKU pacTEeHUM, rpruOoB.

[uromnasma. [{uto3onb. urockener. JBuxeHue murtomiasmbl. OpraHou/Ibl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oNbIXH, IJHM30COMBI, WX CTpoeHHEe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTraHOuAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIN) SHAOIIA3MATHUYECKU N PETUKYITYM.
CekperopHast ¢pyukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kietounsiid cok. Typrop.

[losmyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IIJIACTHUJIBI.
IIpoucxooacoenue mumoxonopuii u niracmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOIIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUIM.

HememOpanusie opranouabl kiaeTku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHouI0B KJICTKH. Pu6ocomsi. IIpomescymounvie Quramenmul.
MuxkpodunameHTsl. AxkmuHosvie Mukpoguiamenmol. MBIIIEYHbIE  KIETKH.
AxmuHosbie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
nentp. CrTpoeHwe U JBWKEHHWE JKTYTUKOB W pecHUYeK. MHUKPOTpyOOUKH
nuTorasMel. LleHntpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacIoONOKEHUE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Mapry:muc.

Tabmuupbl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY», «SA1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydeHnue cBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue NBMKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NPeBpaLeHUe JHEPIHHU B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecneueHue KieTku: npeBpauieHne ATO B
OoOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCUuceHHbll omocunmes y odaxmepui. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoImiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOPOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHbBIE
OakTepuu. 3HaYCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpoKeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKuclIeHHE, WIH KJIETOYHOE AbixaHue. Poab MUTOXOHIpUH B
npolieccax onosornyeckoro okucienus. Luknnueckue peakunu. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTH OOMEHa
BEILIECTB Tepe] aHadPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpau

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», «XEeMOCUHTE3Y.

OOopyioBaHHE: CBETOBOMI MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3yueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOIO pACIIEIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue tporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEeHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. Haciencreennasi uHgopmManus U peaju3anus eé B KieTKe

Peakuun MatpuuHoro cunrtes3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOkucioT. Ponp pubocom B
OuocuHTe3e OenKa.

Coepemennvie npedcmasienusi o cmpoenuu 2enog. OpraHusalus TeHoMa y
IPOKapHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['mmotesa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsauus oOMEHHbIX
MPOLIECCOB B KileTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTounbie (OpMBI JKU3HU U 00JUTraTHbIe TTapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, uHmezpasa.

Bupychsbie 3a0o05eBanus 4esnoBeka, »XuBoTHBIX, pactenuit. CITNU/, COVID-19,
COLIMAJIbHBIE U MEAMIIMHCKUE TTPOOIEMBI.

buoungpopmamuka: unmeepayus u ananuz oonrvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCTpaUU

[Toptpetsl: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIA BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  Mutos.
Oco0eHHOCTH TPOIIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  I[Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HHTEPGa3HI.

Marpuunsiii cunte3 JIHK — penmukanms. Ilpunnunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUll. JIUMIouaHblid W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIINE B HUX MPOIIECCHI.
Tunbel Muto3a. KapnoknHes u nuTokuHE3. bruosiornueckoe 3Ha4eHUE MUATO34.

Perynsinus MUTOTHYECKOTO IMKIA KJIeTKH. [IporpamMmmupyemast KieTouyHas
rubesnpb — arnornTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu kKiemox. «L{ugpposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpPOBaAHUsL KIemKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTpoeHwHe
xpomocom», «Permukamus JJHK.

O6opyaoBaHue: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOPEIIKa JIyKa.

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HaGmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATSIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYTUe
npoTUcThl. KoJIoHUaIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHu3M Kak eIrHoe nenoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENILHBIX TKaHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
IpOBOSIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu KMBOTHBIX M Ye€JOBEKAa. TWIMbI KUBOTHBIX TKAHEW: SMUTEIHANIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (PYHKIUN H
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHBbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eJOBEKa. OYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHunii. CKeneTsl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykKHbII M BHYyTpeHHUN cKelleT. CTpOEHUE U THIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX pacCTCHUI:
TPOIIU3MBI M HACTUU. JIBHJKEHHME MHOTOKIIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblnieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHue Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  [luTtanme  KUBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKIIETOUYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuit. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTaromuX. Perynsius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeElIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewlecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpaiieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeigeneHue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranbsl BblaeseHUs. DuibTpanusi, CEKpeuuss Hu
oOpaTHOE BcCachlBaHHWE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMU. Breigenenue y



NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. Ilouku. CtpoeHue u (QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHue MOYH y UeJIOBEKa.

3amyra y OpraHu3MoOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopsl
OaKTepHil M LHUCTHI MPOCTENIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. DUTOHIIUIBI.

3amyTa 'y MHOTOKJIETOYHBIX JXMUBOTHBIX. [IOKpOBBI M HMX IPOH3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema yenoBeka. KieTouHslit u
TYMOPANbHBIA MUMMYHUTET. BpoXaEHHBIH u TpHOOPEeTEHHBIA crenuduuecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKTUBHOro mmmMmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocmanmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasngpaxxuMocTs W perymsanus y  OpraHusmoB. PasnpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucshl. PazapakumMoCTh U perynsains y paCTEHUN.
PocToBble BelecTBa U NX 3HAYCHHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLHUOHHOE YCIOKHEHNE CTPOCHNS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[eficTBHE TOpMOHOB. B3anmocBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. ['unorasamo-runodusapHas cuctema.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmupel U cxembl: «OIHOKJIETOUHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresbHas

CHUCTEMAY, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUcTEMay, «DHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«AMMmyHUTETY, «KumiegynonosocTHLICY, «Cxema UTAaHUA pacTeHui»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHWil pa3HbIX OTAEJIOB, BIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIieTuIeHus KpaxMajia U OeIKOB Mo/ IeicTBHEM (epMEHTOB, 000PYAOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUI.

JlabGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTMBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOxkeHue. [lonoBbie KIeTkW, Wiau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
M€03a M II0JOBOro Ipouecca. MelWo3 W €ro Mecro B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYyTpeHHee. [[apTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIONINX. 3apOABIINICBBIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTell pPa3BUBAIOIIETOCSA 3apojbllia (SMOpPHOHAIbHAS WHIYKIIUS).
3akiaJKka TUIaHa CTPOCHUSA JKMBOTHOTO KakK pe3yJibTaT HEePAPXHUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOTHYECKOE€ 3HAYEHHE MPSMOTrO W HEMPSMOIo
pa3BUTHUSI, UX PaACIPOCTpaHEHUE B MpUpOJE. THIBI pocTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce Melosa. ['amerorenes
y pactenuil. OmI010TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY, «Tumbl Oecmonoro
pa3sMHOXKEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHANB», «Pa3MHOKEHHE 3SBIIICHBDY,
«Pa3zmHOkeHue runpe», «Meito3», «Xpomocomsel», «l'amerorenes», «CTpoeHue
AULEKIIETKH U crnepmaro3onsia», «OCHOBHBIE CTaauM OHTOreHesay», «llpsmoe m
HENpsAMOe pas3ButHe», «Pa3BurHe MancKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOUW KanmycTbD, «JKU3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKIT TAIIOPOTHUKAY,
«KHU3HEHHBIN IIMKJI COCHBIY.

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L{MKJI pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITIpEnapaTax.

IIpakTuyeckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIUX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B PA3BUTUU I'€HETUKH.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YHCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETHKU:  THOPUIOIOTHYECKUHN,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JeMmoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

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

Jlabopatopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaenss — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmzupyomee ckpemuBanne. [[poMeKyTOUHbIN XapaKTep HACIIEIOBAHUS.
Pacuierienre npu3HaKOB MPY HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HacJIeJOBaHMsI PU3HAKOB. [{UuTonornueckrne 0OCHOBBI AUTMOPUTHOTO CKPEILIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U reTeporaMeTHbI moi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacienoBanue pu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIN aiienu3M. B3anmoaeicTBue HeauleabHbIX TI'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PAa3BUTHSI PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  TMPOLECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eneTnueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
U3MEHEHUs HacJIeJICTBEHHONW HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamuM3upymoliee CcKpemuBaHue», «HemomHoe noMuHHpOBaHHEY,
«CremnyieHHOE HAacleOBaHUWE MPHU3HAKOB y Apo3oduibl», «l'eHernka momay,
«Kapuotunn denoBeka», «Kapuotun gpozodmiby, «Kapuotunm mruimy,
«MHOXXECTBEHHBIN aJlJICIN3M», « B3anMo1elCTBHUE IT'€HOBY.

O6opynoBanue: MoOAeNb JJid JEMOHCTpAalMud 3aKOHOB €IMHOO0pasus
rUOpUJIOB TEPBOrO TOKOJIEHHS M PACIIEIJICHUS MPU3HAKOB, MOJENIb s
JEMOHCTpAallUM 3aKOHA HE3aBHCHMOIO HACJIEIOBAaHMS IIPU3HAKOB, MOJEIb IS



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHuwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  paGora  «lM3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IP030(UIIBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3anmopeiictBue reHotuna w cpeapl npu  (GopMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanonHas U3MEeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psa u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAash N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUITHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 pa3HOoOOpa3us B Mpeeiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTHYeckue myTtanuu. COMaTHUYECKHE W TMOJIOBbIE MyTauuu. [IprdnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl ¥ WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencrBeHHo m3MenunBoctd (H.U. BaBunon). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiel u cxeMbl: «Buael  um3MeHuMBOCTHY», «MoauduKalmoHHas
W3MEHUYMBOCTEY, «KomOnHaTuBHAs H3MEHYMBOCTB, «Metio3y,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00JaeBaHusl YeI0BeKa», « Buabl myTamuii».

OO6opynoBaHue: >XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW M3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytamuu y aApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3y4eHMsT ~TE€HETHMKH  YeJIOBEKA: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, HUTOT€HETUYECKUM, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpE/ICIICHHE r€HOTHUINA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HaciencTtBeHHbie 3a001eBaHUs YeIOBeKa. | €eHHBIC 1 XPOMOCOMHBIC
OONe3HH 4YeloBeKa. boJle3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpysa». DTUYECKHE aCIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSM.

JleMoHCcTpanumn

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l 'eHeTnyeckue 3a00JI€BaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkuusi Opranu3sMoB

JloMecTukanus u ceneKuusi. 3apoxKICHUE CEIICKIIMU U TOMECTUKALIUN. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenunii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
Mopo/Jia, MITaMM. 3aKOH TOMOJIOTUYECKUX PS0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3HaueHue JJisl CENEKIIMOHHOM pabOTHI.

Metonbl cenekuMOoHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHAUBUYaJIbHBIN. DTarnsl KOMOMHAIIMOHHON CCJICKIIUU. HcnwiTanue
npousBoauTeNed Mo mOoTOoMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUi y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCXOAHOTO MaTepurana Ijisi CEeJICKIIUU.

[Tonyuenne MOJIUTLIIOUIOB. BuyTtpusnaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTtBeHHoe
CKpellluBaHue, Wiu ayTopuauur. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausamus. [Ipeomonenne Oecruionus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYeHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKHX POJWYEH JUISl CO3JaHUsI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICIOBLIX JHCUBOMHBIX 6 Yeadax YIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHULL U KPOCCO8, 8 MOM HUcie C
NpUMEHEHUeM COBPEMEHHBIX MEMO008 HAYUYHBIX UCCIe008aHUN, NepeoosblX Uuoel u
NepCneKmuGHbIX MexXHOI02UL.

JleMoHCTpanumn

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

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPACTEeHHI», «3aKOH TOMOJIOTUYECKHUX PSAAOB B HACIEACTBEHHOM M3MEHUYHMBOCTH,
«Mertonpl cenexuumy, «OtnanéHnas rudpuanzanusy, «Myrarenes».

JlabopaTtopHast padora «/3ydyeHne cOpTOB KyJIbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHHI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKckypeust «OCHOBHBIE METOABI M JIOCTHMIKEHHUS CEJIEKIHH PACTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM Y4YacCTOK, B TEIUIMYHOE XO34WCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAsA OMOJIOTHS

OOBeKThl, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJENHe. Mukpoouosornueckuii cuHre3. OOBEKTbI MHUKPOOHOJIOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO NTOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHA
smOpuorene3. lcmonb30BaHue TaruioMOB B CEJEKUWU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SEP KIIETOK.



Texnonozuu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M T€HHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)KEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl TEHHON MHKEHEPHH.

Menuuuackue 6norexHnosioruu. [locrrenomuas nudposas meaununaa. TTLP-
JMAarHocTrka. MeTaOOJIOMHBIN aHalnu3, T€HOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanust paka. 3D-OmowHkeHepus i pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJaUHra
JUTSL peLIEeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O00EeCreueHus] KOMOMHHUPOBAHHOU
3auThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IMPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIash IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLMOHHBIX NpPEACTABJICHHMN B
omnosioruu

OomonnonHass tTeopus Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitsl 9BoJonnK BUAOB 110 Y. JlapBuHY (BbICOKasi UHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun HBommonun (CTI). HeltpanbHas
Teopust dBomouuud. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorua. 3HauYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Kiosbe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmus! u cxembl: «Cuctema sxuBoi npupos! (1o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHui u KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremiectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogs! Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTbD», «lloposrl
JIOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. Baita6epra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp TeHOB — ciydaiiHbie
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysuusx. DpPexkT ocHOBaTelIs.
Ippexm Oymoiiounozo eopaviuika. CHUdCeHUe 2eHemuuyecko2o pazHo00pa3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha eeno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanumn. N3oismus MO JISIUI: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruueckas (penpoayKTHUBHAs).
EctecTBeHHbII 0TOOp — HampaBisiomuil Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOMIUMA,  pa3pbIBAONINI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS )KUBOTHBIX.

[TpucnocoONMeHHOCTh  OPTaHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE MpUcnocobIeHni y Oprannu3MoB. ApoMopdo3bl U HANOATANI TAIINH.
[Tpumeps! TprcocobIeHN y OpraHu3MoB: MOP(hOIOTHYeCKre, PU3N0TOTHIECKHE,
onoxumuyeckue, ToBeAeHUYeCkHe. OTHOCHUTENTBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIIOIMHU. M3omsiust — kimoueBor (aktop BumgooOpasoBanusa. [lytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIATpUYECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE» (monmumniouaU3aIys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOJIOTUH B pa3padOTKe HAYUYHBIX METOJOB COXPAHECHHUSI
OoropazHooOpasusi. MHKPOIBOIIONKA U KOSBOJIOUHMS IMapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIFOLUN», «IKOJIOIMYECKass M30JsUUs MONYJSALHN CEeBaHCKOU (openny,
«["eorpaduueckas U30A1US TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHHULIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema JnencTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pPHOBI 32 CylliecTBOBaHUEY, « MHyCTpHUaIbHBIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipeagynpexnaronias oOkpacka >KUBOTHBIX», «DU3HOJIOTUYECKUE
ananranuny, <«lIpucrnoco0seHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpsl-nBoitHuku», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe B1u1oo0OpazoBaHue TPEX BUIOB JIAHIBIIEH,
«9Konoruyeckoe BHUI000pa30BaHHE BUAOB CUHUL, «lloaUIuionasl pacTeHHiD,
«KanycTHO-peieuHblil ruOpumy.

OobopyznoBanue: repOapuy pacTCHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMy PA3IUYHBIX PUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHWid OJIM3KUX BHUAOB, OOpa30BaBIIMXCS Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTopnass paGora «CpaBHeHUE BHUJOB MO MOpP(OIOrHIecKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaleoHTONOrM4ecKkue METOJbI
u3ydyeHus oHBomouuu. Ilepexomgnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpHI U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckune obmactu 3emnau. Bumbi-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHueckue MeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE U  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METObl U3YUYEHUs HBOTIOIUHU. [ OMOJIOrMUHbIE
re’bl. COBpEMEHHBIE METO/IbI IOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JdeMoHCcTpau

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. I'ekkelns.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansy,  «PuHmOpUTHY,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIUMIIaH3e», «l JTaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHbple TUMNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHU KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenne kU301 U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckas) SBOJIOIUSA. XHMHYECKAas OHBOJTIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BeniectB W3 Heopranuueckux. Ompir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koaneparnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XosgeilHa, reHeTudeckas rumotesa [
Ménnepa. PubGosumbr (T. Yex) u runoreza «mupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TIPOTOKIIETKH.

Hcropust 3emit 1 MeTOAbI €€ n3ydeHus. MickoraeMbple OpraHnyecKre OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAsE TE€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavaneHbie 3Tanbl OpraHMYecKod »HBOJIONMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0oau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCOB. lIponcxoxkaeHne MHOTOKJIETOUHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOPOBBIX pAacTEHHU U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXIeHHE IIBETKOBBIX
pAaCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IponcxoxaeHUe MICKONMUTAIONIMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
naneo3oil, Me3030H, kaitHo301. OO11as XapaKTepUCTUKA KJIMMaTa U F€0JIOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTMYECKHE KPU3KUCHI Ipouuioro. IIpuunnHer un
CJIIEACTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IIpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. Ilacrep, 1. . Meunukos, A. W.
Omnapumn, Ix. Xonneln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTambl  HEOPraHWYECKOW  JBOMIOUMW»,  «[ €oXpoHOJIOrMYeCcKass  LIKaJIa,
«HayanbHble 3Tanbel opraHUYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs FyKapHOT
nyTéM cumoOuorenesa», «Cucrema KuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkJieTounble Boaopocin», «Mxm», «llanoporHukm», «l'omocemMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctoHorue», «PwiObD», «3emMHOBOAHBICY, «IIpecMbIKkaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue KU3HU B apXEUCKOU dpe», «PaszButue
)KU3HU B IIPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE XKU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuu pACTeHHM pa3IUYHBIX OTIEIOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTeH, TMOJIE3HbIX MCKOMAEMbIX, MYJISIKM OPraHMYECKUX OCTAaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MoaenupoBanue onbiToB Muiepa—
KOpu no n3ydennto abMOreHHOT0 CUHTE3a OPraHMYECKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTopnasi pabora «/3yueHue u omHMcaHUE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHue O0COOCHHOCTEH CTPOCHHUS PACTCHHI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKa. PemnuruosHbie
Bo33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKUE, ($U3HO0II0T0-OMOXUMUYECKHE,
noBesieHueckue. OTauyus 4eaoBeKka OT KUBOTHBIX. [IpIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTrHYEeCKre, COI[HaTbHbIC.
CooTHoleHne OMOJOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIEC CTauu aHTporioreHe3a. PanHue uenoBekooOpaszHbie 00€3bSIHbBI
(TIPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeJIOBEKOOOPA3HBIX 00€3bsiH U
J0Jiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. UemoBek NpAMOXOISIIUN U IEPBBIN BBIXOJ JIFOAEH 3a
npenensl Apuxu. YenoBek reitienboeprekuii — o0t mpeok HeaH1epTaaIbCKOTo
YEJIOBEKAa M YEJIOBEKa pa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KakK BHJ JIHOJIEU
XOJIOJHOTO KJMMaTa. YeloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUUN
YEeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuku. [lameoreneruka u
najJaeoreHoOMHKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiiMOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «dPdEKT oCHOBATENS» B MOMYJALMUSIX COBPEMEHHOIO
YyeJIoBeKa.



UYenoseueckne pacel. I[lonarue o pace. bonbiume pacel: eBpomneouaHas
(eBpaswmiickas),  aBCTpajOo-HErpoujHAas  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuacTBO  yenoBeuecknx  pac. HayyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OIIOTHIO U (PU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUU.  ODBOJIOLMOHHAS ~ AQHTPOIOJOTUST U MaJ€OAHTPOMNOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B UEJIOBEKE.

JdeMoHCcTpaIMuK

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

Tabnuiel U cxeMbl: «MeTo/Ibl aHTPOMOJIOTHIY, «I 0JTOBHOM MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubdy, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITanbl 3BOTIOLNHN YEITOBEKa», «Pachl 4ETTOBEKaY.

O6opynoBanue: MYyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MUQOJIOTHYECKUMU U OUOJICUCKUMM CIOKETaMHM TMPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0OBeKa, MOJIEh
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEIKOB YEIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0COOECHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YETIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxaeHue u pa3BuTHe dkojoruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sKoJIoTHH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JlabopaTopHble. MoOJeIupoBaHUEe B OKOJOTUU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaueHNe DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C Ipuponoil. opMupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbl U SKOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCTpaUU

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3xoaorun», «MeToasl 3KoIoTHH», «CxeMa
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbD».

JlabopaTopHuast padora «3yuenue METOJ0B AKOJIOTUYECKHUX
VCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonoruueckne (HakTopbl U 3aKOHOMEPHOCTH UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHIE, aHTpOonOreHHble. Oo1ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [IpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢pakrtopel. CBeT Kak sKonorudeckuid akrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHaibpHas pojb CBeETa.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucnocobnenus pacteHuilt K
NOJAJIEp)KaHUI0 BOJHOrO Oananca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
r1yOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust opranu3moB. [Iprucnoco0nennst opraHu3MoB K KU3HU
B pa3HbIX cpeax.

buonornueckne putmbl. BHemHne um BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [lorsTue 0 xxu3HeHHOH Gopme. XKu3HEHHBIE
bopMbl pacTeHMil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue dhakTopsl. Buibl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomuyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOACHCTBUM JUJIsl CYIIECTBOBaHUS OpPraHu3MOB B cCpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JleMoHCTpaIMuK

Tabmuplt 1 cxembl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUID», <« KH3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenmn nuranusy,
«XUIIHAYECTBOY, «ITapazutuzmy», «KoHKypeHIms», «CumbOm103»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHUS, TepOapru U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHH, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraMm, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repO0apum M KOJUIEKIMM PpACTEHUA U JKUBOTHBIX, OOJAJAalONIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HM, repbapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOJEHCTBHSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

Jlabopatopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B M MOMYJIAMMI

OKOJIOTUYECKHE  XapaKTEPUCTUKU N INAIE 1117078 [Tomynsimuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiuid. (OCHOBHBIE TIOKa3aTeaW MOMYJSLUWNA: YHUCIEHHOCTb, IUIOTHOCT,
BO3pAacTHasi M TMOJIOBAasT CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JlnHaMuka nonyisAnuu U e€ perysinusd. buoThdeckui moTeHLIUan IOIYJISALNH.
MopenupoBanue IMHaAMUKA NOMyIsUuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKHBaHUS. Perynsius YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM [k .M. XatunmHcona. Pa3zMepsl skosormdeckon
Huiy. [loTeHnnanbHas U pealTu30BaHHAas! HUIIIY.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpalMid KUBOTHBIX. buosornueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cXxembl: «IKOJOTHYECKUE XapaKTEPUCTUKU MOMYJSLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiun», «Bo3pacTHble  MHUpaMUJIbI
nonynsiiun», «CKOPOCTh  3aceleHuss IOBEPXHOCTH 3eMJIM  Pa3lInyHbIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu /. M. XatunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus1 CO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu U cetd. AOMOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE MOKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIusa. DKOJIOTHYECKHE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUHU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakchnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuposHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oKeanos. IKocucmemvl MYyHOP, J1eco8, Cmenel, NyCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOTIOTEHHBIMU U IPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojickoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PAZHbLLIX MUNO0S8 HA CYOOP2AHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTonoaorus
MOHHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxeMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « DyHKIIMOHAIbHBIC
TPYMIBI OPraHU3MOB B dKocHucTeMe», «K KpyroBopot BemiecTs B skocucTemey, «Llemnn
nuTaHus (macTOWIHAs, JAETPUTHAsA)», «IKOJOTUYECKasl MUpaMUIa YUCE»,
«IKonoruyeckas nmupamuyia OUOMACChly), «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O6paszoBanue 6oao0tay, «IlepBuuHas cykueccus», «BoccraHoBieHuE Jieca nocie
noxkapa», «IKOCHUCTeMa 03epay, «ArporeHo3», «KpyroBopoT BemiecTB M MOTOK
SHEPruH B arporieHo3e», «I[Ipumepsl ypooskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIIUYHBIN OuoreorieHo3 (B ayOpaBy, OEpe3HSiK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TTIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCUsl B arpodKoCHCTeMy (Ha MOJie WU B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHass 000J0YKa 3eMIIHM, TJI€ CYIICCTBYET WIIH
CyILLECTBOBaJIA ’KM3Hb. Pa3BuTHe npeacraBieHuil o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6uochepsnl u e€ cocran. Kupoe
BEIEeCTBO Orochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBOBaHus Omocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHOM 3K0CcUCTeMBI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOreOXMMHUYECKHUE IIUKIIBI (Yraepoa, a3oTa). PUTMUUHOCTD SIBIIEHUN B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarue o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIUPOKOJMCTBEHHBIE JieCa, CTENHU, CABAHHBI,
IyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIIUS )KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QYHKIIUM.

JdeMoHCcTpau

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

Tabmumpsr u cxeMmsl: «l'eocdepsr 3emumn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «LIupokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpormuueckuil gec.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMU KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mnouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. MI3meHeHue knumara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENBbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansemblie mpuponansie Ttepputopun (OOIIT).
Boranuyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJTOBEYECTBA U IMPUPOJBIL.
PanronanbHO€ ~ MPUPOJOMNOSB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcul.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00CMyn K
uHgopmayuu no cocmoaHul0 OMOENbHbIX U008 u dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbOvLL ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHue rTuapochepoy,
«3arps3HeHue nouBb», «[lapHukoBbIi 3ddhekT», «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOpUn», «MoOAEIH YIIpaBIIeMOTO MUPaY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMHU, MPUCYIIMMHU CHUCTEME
OMOJOrMYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS IKOIIOTUYECKON KYJIBbTYPHI,
cnocobHocmu cmasums NEIN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAIUIMOHHBIMUA POCCUMCKUMU COLUOKYIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTMBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peai3alliid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpasKaaHCKOTO BOCIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEIbHOCTH TIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Y4eOHBIX M T[O3HABATEJBHBIX 3a/la4, BBIOJHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMHA IIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO POJMHY, CBOW S3BIK W KYJbTYpPY, IPOILIOE M HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTIXKEHUSAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE M
pa3BuUTHE OWMOJOTUM, MOHUMAHUS 3HAYCHHS OHUOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0O M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIErO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbHU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

TMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30macHoro o0pas3a Ku3HU (310pOBOE
NUTaHue, COOJIIOIEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YIPOKAIOIIUX 3/J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITENIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTHMYECKON KyJIbTYpbl: MPUOOPETEHUE OMBITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBbHOTO XapakTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOIB30BaTh MPUOOPETAEMbIE MPU U3YUEHUN OMOJIOTUHU 3HAHUS
M YMEHHMS TpHU pEIICHUU MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
KOCUCTEM, OHOoChephl);

AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILIMX BPE OKPYKAIOLIEN IPUPOIHOU
cpeje, YMEHHE MPOrHO3UPOBATH HEOJArONMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
NPEeATPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS], YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHMKATUBHON M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeuuPUKU OHOJOTUM KaK HAyKd, OCO3HaHUA €& poJii B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH NpodieM
COXPaHEHUs1 IPUPOITHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHSA MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00aJBHBIX AKOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCTIONB30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [JIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIE0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUINXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPaKaolIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMA, HAY4YHbI (paKT, MPUHLMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, H3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
yueOHble JeHCTBUS (MO3HABATENbHbIE, KOMMYHHKATHUBHBIE, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YYaroIMXCs; CIOCOOHOCTh  OOYyYaroIMXCs  HCIOJIb30BATh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNAE 3HAHNUS U YHUBEPCAIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOIOrMM Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHus
y oOyuatomerocss OyayT cQOpMUpOBaHbl I0O3HABATEIbHbBIE YHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISTUBHBIE YHUBEPCAIIbHBIE YUEOHbBIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0Opa30BaHMsI JOJKHBI OTPAXKAaTh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMU S, Ki1acCupUKaIiu, 0000IICHUS ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITIOCTABJIICHHBIMU LIEJSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUS Il 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSITh CXEMHO-MO/IEJIbHBIE CPEJICTBA JIsl PEJICTABICHUS CYILIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIaH pELIEHUs NPOOJEMbl C YYETOM aHAIU3a WMEIOIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOIHATH padOTy B YCIOBUSAX PEATILHOIO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Yy4eOHBIX
CUTyalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

BBISIBIIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M MPAKTHUUECKYHO 00JIacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OpUrMHAJIbHbIE MOIXOJbl U pPEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH
UH(OPMAIUIO PA3TMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKUA OLICHUBATh
€€ T0CTOBEPHOCTh U HEITPOTUBOPEUHBOCTb;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJIHEHUSI YUEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONIb30BAaTh HAYYHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJ€Th  HABBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHM MO CYLIECTBY OOCYXJIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, TMOHUMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C y4y€TOM OOILIuX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

NPUHUMATh II€Td  COBMECTHOM  JIEATENbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0I0 Y4aCTHUKA KOMaHbl B OOILINI
PE3YNbTAT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTYIKAX IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U JKM3HECHHBIX CUTYaLHsIX;

CaMOCTOATEIILHO COCTABJIATH IIJIAH PEICHUS TPOOJIEMBI C YUETOM UMEOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4EOHOIO MpeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLIEHKY HOBBIM CHUTYalLUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUU I OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELLICHHS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX INPU aHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE Ce0s U APYTrHUX:
MPUHUMATh ce0sl, MOHUMAas CBOU HEJJOCTATKU U JOCTOMHCTBA;
NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEATEIIbHOCTH;
MpU3HAaBaTh CBOE MPaBO U MPABO JAPYIUX HA OLIUOKH;
pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.
HPEJIMETHBIE PE3YJIBTATBI

[IpeameTHBIE PE3YNIBTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npoduibHoro  oOydeHusst  oOydaromuxcst  Owonmorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 1O
OCBOCHHIO, UHTEPIIPETAIMN U MPEe0Opa30BaHUIO0 3HAHUM, BUJBI JEATCIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3yapTaThl MPEACTABICHBI IO
roJlaM U3y4eHHUsl.

[IpeameTHbIE pe3yNbTaThl OCBOECHUS ydueOHOro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palHroHAJIBLHOTO
MPUPOJIOTNIOIB30BAHUS, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIQJICHUE CHUCTEMOH OWOJOTMYeCKHMX 3HAaHWH, KOTOpas BKJIIOUYACT:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMUBOCTh, POCT U pPa3BUTHE), OHMOJOTHYECKUE TEOPUHU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacienctBeHHoctu T. Moprana), yuenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 TMOKOJICHUSI, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHaensa, TrOMOJOTMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. V. BaBuiioBa), npuHIMIIBI (KOMIIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE TTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YE€JIOBEKA, CTPOCHUSI OPTAaHOB M CUCTEM
OpraHOB pACTEHHI, JKHUBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BeliecTB (MeTa00Iu3M), MPEBPAILICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKIY OpraHOMJAaMHM KIETKH U HX
GYHKIHUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAacCTeHWH, JKMBOTHBIX M YEJIOBEKAa U MX
GYyHKIASIMH, MEKIYy CHCTEMaMH OPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMH
oOMEeHa BEIIECTB, ATaraMu KJIETOYHOIO IUKJIA U )KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOIO Pa3BUTHS, T€HOTHUNOM W (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKK JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHICCKUX TPYIIIT,

YMEHHUE pemaTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBJIICHUSIMHU, J1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OSKCIECPUMEHTATHHBIMA
cpenctBamu, GOpMYIHpPYS 1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOITYUYCHHBIC
pE3yNbTAThHI U JIeNIaTh BHIBOBL;

YMEHHUE YYacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJUMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJbTaTbl Ha  yYEHUYECKHX
KOH(epeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaNpaBlIEHHOE N3MEHEHNE TeHOMA M CO3JJaHNe TPAHCTEHHBIX OPTAHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIieil mpodecCHoHaATbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3A1CTBa, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIATh TO3HABATEIIbHBIH
WHTEpEC, HANPaBJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
PO eCCUOHATIEHOTO U BBICIIETO 00pa30BaHUA.



[IpeameTHble pe3ysbTaThl OCBOCHUS yuyeOHOro npeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOpMHPOBAHHOCTh 3HAHUA O MECT€ U pOJM OUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KApPTUHBI MHpa, B IIO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
PUPOOIIOIH30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, JKocHcTeMa, Ouocdepa), OHMOJIOrHYECKUE TEOpUHU
(3BomronronHas teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTrO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEI0BAHUAX JKUBBIX OOBEKTOB U HIKOCUCTEM
(onucanue, u3MepeHue, HaOMIOJEHUE, SKCIIEPUMEHT), CIIOCOOAMU BBIABICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIONMIETO, JBHXKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIUSHUAS ~ JBWKYIIUX  CHJI  DBOJIOINMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTU OPraHu3MOB K cpelie OOMTaHMs, YepEeJOBaHUS HAIlpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3UM MEXIY IMPOLECCAMU 3BOJIOLNH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K Cpele OOMTaHHs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€ll  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKAa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpAaHEHHsI MHOrooOpas3usi BHIOB U
IKOCHCTEM KaK YCJIIOBHS COCYIIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a/1a4H, BBISABISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JIE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE pPadOThI, COOIIOAATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYTI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS 1€ WCCICIOBAHUS, aHATU3UPOBATH IOTYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE y4YacTBOBaTh B Yy4eOHO-HMCCIIENOBATEIBCKOW paboTe Mo OHMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusIX;

yYMEHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHOCO0aX MpEeJOTBPAICHUS
rI100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOOTIONH30BAHMSI, MEIUITHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIEBON
MPOMBIIIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI HMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccm W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPETHETO MPO(PECCHOHAIBHOTO H
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/m Konrposbnsie IIpakrunyeckue
NPOrpaMmblI Bcero o0pasoBare/IbHbIC
padoThI padoThI pecypenr
1 buoiiorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YUEHHE
3 buonorus kneTku 2 0.5
4 XuMuueckas OpraHu3aius KIeTKU 10
5 Crpoenrne u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KIIETKE
7 HacnencrBennas nndopmarus u 9 0.5
peanuzanus e€ B KJIeTKe
JKu3HEeHHBINH UK KIETKU 6 1
CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PezepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNbTATHI 14 2
MaxkposBoitonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIponcxoxneHne yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSIX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHUS 1.5
DKoJorusl BUJ0B U MOMYJISILUMA 0.5
DKos0rus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenosek 1 OKpyKaromas cpena
12 PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus xak KOMIUICKCHAsI HayKa U KaKk
4acTb COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBaﬂ opraHu3anui )XUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora
«3y4eHne METO10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruposanue, [1L[P)»

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BellleCTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, K1accupuKanys U GyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIi1€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEHHOBBIX KUCJIOT, BBIJICJIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunaTpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OMOIOTHH

Tumns! K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHnune 3yKapuOTHUYECKON KIIETKH.
[IpakTuueckas padora «3yuenue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KiIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KJIETKH.
[Tpaktnyeckas pabora «M3yuenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAHOMIbI KIETKH:
MUTOXOHJIPHH, TUIACTU L. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMmOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH 1pa

23

24

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlaboparopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InIHbIX
OpPraHUu3MOB»

ACCUMWISIIINS U TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

dorocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTPoLIeccOoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro cMHTE3a
TpaHcKkpuNIUs — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpancnsiius u e€ 3Tanbl
16 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 U obnurarHble mapa3utsl. [IpakTunyeckas 0.5
pabota «Co3nanne MOJEIN BUPYCa»
40 BupycHble 3a001eBaHus YeIoBeKa,
JKUBOTHBIX, PaCTEHUI
41 Hanorexuosioruu B 6uoa0ruu u
MEUINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JTaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 0.5

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Tkanu pacrenuii. Jlaboparopuas pabora 0.5
«M3y4yeHue TKaHEeH paCTCHUIN» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas paboTa «3ydyeHue TkaHen 0.5
YKUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpPraHOB LIBETKOBOT'O PACTEHUSI

52 Ormopa Tena opraHu3MoOB

53 JIBU)KEeHUE OPraHnu3MOB

54 [Inutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KMBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JpIXaHue opranu3smMoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brinenenue y oprannu3smMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'yMopanbHas perymisauus 1 S3HIOKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB
66 [TonoBoe pazMHOXKEHKE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 0.5
«V3ydyeHue cTpoeHus OJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WNuauBuayanbHOE pa3sBUTUE OPTaHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apO/IbIIIEBHIX JIUCTKOB
Poct u pazButne XKMBOTHBIX.
71 JlaGopatopHas pabota «BrisBieHHe 0.5
IIPU3HAKOB CXOJACTBA 3apOAbIIIEH
MIO3BOHOYHBIX JKHUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»
73 HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEeHETUKHU KaK HayK1
74 OcHOBHBIE IOHATHS U CUMBOJIBI 0.5

reHetuku. JlabopaTopHas pabora




«/Ipo3oduina kak 0ObEKT TeHETHYECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuBanue. [Ipaktiuaeckas pabora

75 " 1 0.5
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIh"

76 I{uTonorunueckre OCHOBBI 1
MOHOTUOPHUAHOTO CKPEIIUBaHUS

77 AHanu3upyolee CKpeuuBaHue. 1
Henonnoe nomuHupoBanue
JurubpunHoe ckpeniruBaHue.

73 [TpakTrueckas pabota «3yuenue 1 0.5
pe3yIbTaTOB TUTHOPHIHOTO '
CKpEIIUBAHUS Y TIPO30(HUITBD)

79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO |
CKpELIMBAHUS

80 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB 1

81 XpOMOCOMHast TEOPUS HACIIEACTBEHHOCTH 1

82 I'enetuka nomna 1

83 I'eHoTHII KaK 11€JI0CTHASI CUCTEMA 1

’4 I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS |
pacTeHui, KUBOTHBIX U YETIOBEKA

25 M3meHunBOCTh pU3HAKOB. BHuabl 1
U3MEHYUBOCTH

86 MonudukarmonHas n3MEHYHBOCTh 1




87

88

BapuauvoHHbIN psia U BapUallMOHHAs
KkpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psiaa U
BapUALIMOHHON KPUBO»

I'eHOTHIIMUECKAs N3MEHYHUBOCTD.
KoMOnHaTHBHAs H3MEHUYHMBOCTE

0.5

&9

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuueckas pabora «MyTtauu y
Tpo30(hUiIbl (Ha TOTOBBIX
MHKPOIIpeTiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DMUTeHETHKA U ATTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBieHHE U aHAIN3
POAOCIIOBHOM

MeTtoabsl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHne MeIUIINHCKON M€ HETUKY B
MPEIOTBPALIEHUH U JICUCHUHU
reHEeTHYECKUX 3a00JI€BaHNH YeJIOBEKa

OCHOBHBIE TIOHATHUS CENEKIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAIITHUX KUBOTHBIX)

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METO/IOB CEJIEKIIUN PAaCTEHUII»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

96 ’kUBOTHBIX. [IpakTHyeckas padbota 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib

98 npou3BojcTBa. [IpakTuueckas padbora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUI

99 OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM 1
Ounoaoruu

100 XpOMOCOMHasl U T€HHasi MHKEHEPUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepsHbii ypok. IloBTOpeHue, 1
0000111eHNe, CUCTEMATH3AINS 3HAHUI

OBULIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue fll?»y‘leﬂl/lﬂ :)lﬁlc)l;l;OBaTeanue
padoThI padoThI pecypeni
1 OposmonronHas Teopust Y. lapuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. |
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHueE, |
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 ®opMHUpPOBaHNE CUHTETUYECKON TEOPUU 1
3BOJIIOLUAU
5 DTarbl HBOIIOIIMOHHOTO MPOoIecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Tonynauus — snemMeHTapHas €IMHULIA |
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopaTopHas | 0.5
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPHI IBOTIOLUU 1
9 DddexT ocHoBarens. dpdext |
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduyeckas, Ouonormueckas
1 EctecTBeHHbI 0TOOp — HanpaBISIOLINI |
(hakTOp IBOTFOITUHN




12

[TosoBoit oT6OP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ UIU0ATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosiornieckue,
¢dusnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlaboparopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3ZHOCTb)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEeHHE
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIA
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpapuiecknue MeToabl U3y4eHUS
IBOJIIOLIMH

21

OMOpPHOIOrHYecKHe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONINHT




MonekynsapHO-reHETUYECKHUE,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKUE
METO/]IbI U3yUYECHHS IBOJIIOLUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paauaius.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLINH

)5 HayuHble runmoTessl IpOUCX 0K ICHUS
JKW3HU Ha 3emJie

%6 JloHay4yHbI€ pECTaBICHUS O
3apOKICHUH JKU3HH

7 OcHOBHBIE 3TaIlbl HEOPraHNYECKON
HBOJIIOLIMH

28 ['unoTe3bl 3apokIeHUs )KU3HU
WcTopus 3emau 1 MeTO/IbI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3y4ueHue u
OMHMCaHUE UCKOMAEMbIX OCTAaTKOB 0.3
JPEBHUX OPTaHU3MOBY

30 HauaneHbie aTansl opraHnyeckomn
ABOJTIOIINH

31 DBOIIOIUS DYKapUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

1 pactutenbHOro Mupa. [IpakTrdeckas
pabora «3ydenue ocobeHHOCTEH 0.3
CTPOCHHUSI PACTEHUN Pa3HBIX OTIEIOBY

1 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3ydeHue ocobeHHOCTEH 0.5
CTPOEHUS I03BOHOYHBIX )KMUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam

16 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKUE KPUZHCHI ITPOILIIOrO

37 CoBpeMEHHbIN SKOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTHU

18 CoBpemeHHas cucTeMa OpraHu4ecKoro
MIPOLIOTO

19 OcCHOBHBIE CHUCTEMAaTUYECKHUE TPYIIIIbI
OpPraHu3MOB

40 AHTpONOJIOTHSI — HayKa O 4EJIOBEKE

A1 PasButne npexacrasnenuii o
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHMSI CKEJIeTa YEJIOBEKA, CBSI3aHHBIX
C MIPSMOXOXKICHUEM»

43 JIBIOKyIIHME CUIIBI aHTPOIIOTEHE3a

44 CooTHomieHrne OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaJUU aHTPOIIOT€HE3a

46 [TaneoreHeTrka u NajeoreHOMMUKA

47 OBOIOIMS COBPEMEHHOTO YEJIOBEKA




48

Yenoseueckue packl. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rnyecKkux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AQHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'MA

51

Mertoapb! sxkonoruu. JlabopatopHas
pabota «/3yueHne MeTo10B
IKOJIOTHYECKUX HCCIICIOBAHUI

0.5

52

53

3HadeHne YKOJIOTMYECKUX 3HAHUM IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKostoruueckuii paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUH
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtnueckue daxkTopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrlisiBieHne
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPBD)

0.5

56

Abunotnyeckue gpaktopsl. BnaxxHocTh
KaK 3KOJIOTUYECKHI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0COOEHHOCTH pacTeHHUI U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 06uTaHUsI OPTaHU3MOB

buonorunueckue PUTMBI




59 Kuznenusie poOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHne OMOTUYECKHUX B3aUMOCHCTBHIA

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie
oOuTaHus

2 DKOJIOTUYECKHUE XapaKTEPUCTUKU
MOTYJISALIUN
OcHOBHbIE TOKA3aTENN MOMYJISIINN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MIOJIOBAsI CTPYKTYpa
OcHOBHbIE TOKA3aTENN MOMYJISIINN:

64 POKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpykTypa nonyJssuu

66 JluHamMuKa NOMyJIsLUU U €€ peryisuus

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIINH.
KpuBbie BBDKUBaHUS
DKoJIoTHYecKasi HUIla BU/IA.

68 JlabopartopHnast pabota 0
«[Ipucrocobnenns ceMsiH pacTeHUH K =
pacceneHnIo»

69 Bun xak cucrema nomnynsiuui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITast CHCTEMa

7 KpyroBopot BeliecTs U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTEIU SKOCUCTEMEI

75 DKOJOTUYECKUE MUPAMUIbI

76 W3MeHeHns cooO11ecTB — CYKLECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03€ep U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEMEH, MyCTHIHB

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yuenue u onucanue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

%) Pa3HBbIX TUNIOB Ha CyOOpTraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISAIIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmieruianerapHast
obonouka 3emnu

84 VYuenue B. W. Bepuajckoro o 6uochepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

26 Kpyrosopots! BeniecTs u
OMOTEOXMMHYECKHUE ITUKITBI

27 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPUUCHI U UX TTPUUUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PacTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npuposl

93 OCHOBHBIE PUHITUTIBI YCTOHYHBOTO
Pa3BHUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHoe npupoAoOnoNb30BaHuE U

94 coXpaHeHHEe OHMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 O6061menHue o Teme «MUKPOIBOTIOIUS
U e€ pe3ysbTaThl»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3ybTaThD)

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061eHue o Teme «OpraHu3mMbsl U
cpena oouTaHMs»

101 O060061eHne o TeMe «IKOJIOTHS BUIOB U
TIOITYJISLIAN

102 O6061menue no teme «buochepa —

riio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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