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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamMery "buonorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoil paboueld mporpaMMbl BOCIIUTAHMUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, H3ydaeMmble Ha YIUIyOJEHHOM YpOBHE, SBISIFOTCS CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB [IOJDKCH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" gaét npeacraBieHue o 1eIu
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHre M0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromuxcs. B mporpamme mo Ononoruu peaan3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Ojarojaps YeMy MPOCMATpPUBACTCS  HAIMpPaBICHHOCTh  Ha
MOCTIEAYIONIEe pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  IKOJIOTHMYECKOIO
MBIIIICHUS, TIPEJICTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHUE OEPEIKHOTO
OTHOIIEHUS K OKPYXKAIOIIel MPUPOIHOM cpene. B mporpamme 1mo OMOIOTHH TaKKe
MOKa3aHbl BO3MOKHOCTH Yy4yeOHOro mpeamera «buonorws» B peanmuzanuu
tpeboBannii ®I'OC COO Kk MIaHUPYEMBIM JUYHOCTHBIM, METANpPEeIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeqHEro o0uiero oopa3zoBaHus
3aBeplaeT OUOJIOrn4ecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXcs 0 dKUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOM OMOJIOTUH, SMOPHOJIOTHH U OMOJIOTUU PA3BUTHUSI, TEHETUKHU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojepkKaHusl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIIOIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOLEro
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K H3YYEHUIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTUYECKOT0 pa3HooOpa3ust ianeThl. Tak, B 10 kitacce u3yuarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOM OHOJIOTHU, IMOPHUOJOTHUH U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kiacce n3ydaroTcst 3BOIIOIUOHHOE YYEHHE, OCHOBBI
HKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
OOy4YaroIIMMUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOAJEpPKaHUS HMHTEepeca OO0ydalluuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIUX OMOJOTUYECKHUX U DKOJIOTHYECKUX MPOOIeM.

[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K ONPEAesIEHHON obnactu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBAETCS PELIEHUEM CIIEAYIOIINX 3a1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUHU, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOU U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopurn uU B nOpupone (HaOMOJAEeHHE, W3MEpPEHHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATH CBSI3b MEXAY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINUXCS UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 HCCIEA0BaHNUs, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
peiieHus: OMOJIOTUYECKUX 3a]ad, MOJEIHMPOBAHUA OHUONOTMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTAHHUE Yy 00Y4YarOIMXCsl LIEHHOCTHOI'O OTHOILIEHUS K KUBOW IPHUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTUUYECKOH,



TeHETHYECKOM IPaMOTHOCTH, O0IIeH KYJIbTYphI IOBEICHUSI B IPUPO/IC; MHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHUH COOCTBEHHOTO 370POBbSI W 3J0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO3JaHHE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  0OyYarolMMHUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO11ee YyMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJOTUMU Ha YrIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJASp KaHWS W HAMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMsI B OpPraHU3ANMSIX CPETHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHNUE JTA0OPATOPHBIX M TpPAaKTHYECKUX paboT. Takxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M M3y4yaeMble HMH  MPOOJIEMBL.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIE MCCIECIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W LEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, YKOCHUCTEMHBII
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [loHsitie BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIleHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubr u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KHUBOW MaTepun», «YPOBHH OpraHU3ALMUU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE JJI TPOBEICHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUe, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI»,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHmanbHOe IEHTPUYTrupoBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BEleCTBa KJIETKH, UX OUoJoTuuecKas poib. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonornyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAs
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoasl. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizsu B Monekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXMMUYECKHe U OMoDU3NYECKre HCCIeIOBaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOEHHE MOJICKYII
yriieBogoB», «CTpoeHHEe MOJEKyJl JUNuIoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

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

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoi kieTku. Knetounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue 1 GyHKIIMOHUPOBAHKUE yKapUOTHIECKOU KiteTku. [Ima3zmarnueckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. JDHIOLUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOM CTEHKH PAacTEHUM, TPUOOB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OHOMEMOpaHHbIE OPTraHOUIBI KIETKHU: dHAoIIa3MaTuaeckas cethb (II1C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuit (arpanyssipHbIN) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJIPUHM,  TUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC TIACTUBI (DOTOCHHTE3UPYIOIINX dYKAPHUOT. XITOPOIIIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUI0B KJICTKH. Pu6ocomsi. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBpIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapHOIIa3Ma, SPBIINIKH, UX CTPOCHUE H
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /JluHamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
MPAHCnopm.

Knerounsie BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMMWISILIMSL ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue Kietku: mnpespameHue ATD B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aAKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHMbvl PeakyuoHHo2o yenmpa. Poib XJIOpOIUIacToOB B IpoLecce
dbotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHue pa3auuHbIX PaKkToOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpHH, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

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

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOJHOE PACHIETUIEHUE TITFOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro IMyTH OOMEHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnasi pabora «3yueHne KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [[puHLIMN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineAcTBEHHON MHpopmaluu. I eneTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbelii cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHusaius reHoMa y
MPOKApUOT U IYKAPUOT. Perynsiuus akTUBHOCTH T€HOB Yy MpOKapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupychl — HeksleTouHble (POPMBI KU3HU U O0JUraTHble napasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHrbie 3a6oneBanus yenoBeka, )KuBoTHbIX, pactenuit. CITNI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCTpaMuA

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

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

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuUTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsnust MUTOTHYECKOTO TMHKIA KIETKH. [IporpamMmMmmpyemasi KJIeTOYHas
rubespb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANIbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpoMmocom», «Pemmukanusa JTHK.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOEHUS U KU3HEACATENBHOCTH OJTHOKIIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE I'PUObI, OAHOKJIETOYHBIE BOJOPOCIHU, APYTUE
npotucthl. KosloHuanbHble OpraHu3MBbl.



B3auMocBsA3p 4YacTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
pOBOJSIIAs, OCHOBHAs, MexaHuyeckas. OcOOEHHOCTH CTpoeHUs, (QYHKIHMA u
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX M YEIOBEKA.

Opranbl. BerertaTuBHblE U T€HEpaTHBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHbII U BHyTpeHHUN cKeneT. CTpOEHUE U TUIIbI
COCIMHEHNS KOCTEMN.

JIBrokeHue  OpraHm3MoB.  J[BHKEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOIOKIJIETOUHBIX PaCTEHUIL:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucremMa. Peduiekc. CkeneTHble MBI U UX paboTa.

[Intanue oprauu3mos. [lornonienre BoApl, yriaeKUCIOro raza i MUHEpaIbHbIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTpumosoctHoe m
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurensHble xene3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. JIpixaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JpixarenbHass cucTEMa dYelOBEeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy MTHUI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHusi. IBOJIOLHMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX >KUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenne y oprannu3smMoB. Beijenenue y pacteHuil. Beiienenve y xKUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbel BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHO€ BCACHIBAHHE KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
IIOJIOCTU Tela C KPOBEHOCHOW M BBIJACIUTENIBHOM CUCTeMaMU. Brplnenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LUCTHI MPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyia.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMocCTp U peryisauns y pacTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLINOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTJENbl TOJIOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOM 1 SHIOKpUHHOM cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBILIILIBDY,
«Mmmynurer»,  «Kumednomonoctuele», «CxeMa  INHATAaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHE HOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIETOYHbIX
OpPraHW3MOB, MHUKPOIIPENApAaThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIMU



HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTEHUH,
pacieruieHnus Kpaxmana U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3jInYHbIX JKUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B >KM3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OO0pa3zoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe W AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(ractpynsiuus). 3akiiaika OpraHoB M TKaHEHW U3 3apObIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneHeiii mepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y ’KMBOTHBIX M 4esioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpa3zoBaHue Crop B mpolecce Meiiosa. ['amerorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsi: C. I'. Hapamun, X. HInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pasMHOXKeHHUE», «TuIbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKECHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE 3SBIJICHBIY,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHne CeMSH OHOJOJBHBIX U ABYJOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOPCKO# KamycThl», «  KU3HEHHBIN ITUKIT MXa», «  KU3HEHHBIN LIUKJI TAIOPOTHUKAY,
«Kn3HEHHBIN IIMKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYILIKHA.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
PaCTEHHI».

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

HcTopust cTaHOBICHUS U PA3BUTHS TCHETUKH Kak Hayku. Pabotel . Mennens,
I'. te ®pusa, T. Moprana. Posib 0Te4UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T'E€HETHUKH.
Pa6oter H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
OCHOBHBIE ~ METOJBl  TCHETHKU:  THOPUIOJIOTHYECKUH,  IIUTOJIOTHYECKHH,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JdeMoHCcTpaMu



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

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS .

JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX
WCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbIA XapakTep HacleJOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOIO
HacJe10BaHus pu3HaKoB. [luTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMOcoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neiioTponusi — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3MOIOTUYECKUX  TPOIECCOB, TOBEICHUS W  KOTHUTHBHBIX  (DYHKITUHA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxemsl: «IlepBblit U BTOpOil 3akoHBI MeHnaens», « TpeTuii 3akoH
Mengaens», «AHaIM3UpYIOLIEe CKpeluBaHue», «HemomHoe IOMUHUPOBAHHEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOjAeNIb JJIg JEMOHCTpAalMud 3aKOHOB €IMHOO0pasus
ruOpUJIOB TIEPBOrO TIOKOJICHUSI M PACIIEIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I



JEMOHCTpPAllUM CLETUICHHOTO HAcJeIOBaHUs NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTuyeckass  paGora  «l3ydeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonudukanuonHas HU3MEHUYMBOCTh. Poib cpeasl B opMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOUHATUBHAS, MYTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUIA.

MyTranmoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYEeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuet u cxeMbl: «Bugael  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHUs YeIoBeKay, « Buabl MyTammii.

OO6opynoBaHue: XKHMBbIE W TepOapHBIC IK3EMIULSIPhl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BapUALMOHHON KPUBOMY.



IIpakTuyeckas padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioiOKEHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKa K
bu3YecKOMy U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u ceneKkuus. 3apokKACHUE CEIICKIIMU U TOMECTUKAIIUN. Y YCHHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIAEHUS U MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoJia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3HaueHue JJis CEIESKIIMOHHON pabOTHI.

Metonbl ceneklMOHHOM paboThl. M cKyccTBEHHBIM OTOOp: MAacCOBBIA U
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUui y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK 1t momy4ueHns ncXoJHOTO MaTepuaa Jijisl CECKITUH.

[Tonyuenune MOJINTJIOUIOB. BnyrtpuBugoBas rUOpUIN3aLIUs.
brnu3kopoAcTBEHHOE — CKpelMBaHue, Wik  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. VMcrnosb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 YeaaxX YAVUUIeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanumn

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHHas rudpuansanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHKEHMS CEJICKIIMU PAaCTeHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kinerounasa unxkeHepuss. MeTonbl KyJbTypbl KJIETOK M TKaHEW PAcTEHUN U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. Mcmonb30BaHue TaruiOWIOB B CEIEKUWU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU SAJEP KIIETOK.



Texnonozuu 0300posieHus, KyIbmMusUpo8aHus u MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6norexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
TUArHoCTHKa. MeTaOOJIOMHBIN aHaIW3, TEHOLCHTPUYECKUU aHajdu3 MpOoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKaQosauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBuUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHITbl 3BOIOUNH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HelTtpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorug. 3HauYeHUE
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JleMoHCTpanun



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GOpMUPOBAHUS TTPUCTIOCOOTCHUN Yy
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHusl HOBBIX BUAOB (o Y. JlapBuHY)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 Ppa3HOOOpa3us M CTPYKTypbl mnonyisauuid. M3meHenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTMBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaITpaBJEHHbIE U3MEHEHUS YaCTOT aJljiesiel B monysiuusx. DpPexkT ocHoBaTels.
Spdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pa3sHoO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma Opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO00p. BO3HWKHOBEHHE W IBONIOIHUS COIUATIHLHOTO
MTOBEICHUS )KUBOTHBIX.

[Tprcoco0NeHHOCT,  OPTaHM3MOB  KaK  pe3yibTaT  MHKPOAIBOJIOIINH.
Bo3HukHOBeHME MPUCTIOCOOICHN Y OpraHu3MOB. ApoMop(}O3bl U MANOATATI TAIIUH.
[Tpumeps! mprcocobIeHn y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuueckue, mnoBefeHUeckne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpPTaHH3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILJIONAU3AIuS,
rudpuau3anus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOIMOHHOM OHOJIOTHH B pa3palOTKe HAYUYHBIX METOJOB COXPAHECHHUS
ouopazHooOpasusi. MHUKPOIBOJIIONUS U KOIBOJIOLUUS IMAPA3UTOB U HUX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BUAa», «Cxema MposiBIEHUs 3aKoHa Xapau—BaiinOepray, «/Buxymme
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLMS MOMYJAINN CeBaHCKOU (openny,
«I"eorpaduueckas U30JISIIIUS JIUCTBEHHULIBI CHOMPCKOM 1 INCTBEHHULIBI ITAYPCKOW»,
«ITonmynsAIMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CyliecTBOBaHUEY, « MHTyCTpHUambHBIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Dusznosoruueckue
amantanun», «lIpuUcnoCcOONEHHOCTh OpPraHu3MOB U €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pa3oBaHusy, «I eorpaduyeckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIIICH,
«IKOJIOTUYECKOe BUA000pa3oBaHuE BUAOB CUHHI, «IlOMUMIOUIL pacTEeHUI»,
«KanycTHO-peieuHblil ruopumy.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uydelia MTHUIl U
3BEpei ¢ MpUMeEpaMu pa3INuHbIX TPUCTIOCOOICHHM, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTHYHBIMU
crocobamu.

JlaGopaTopHnasi pabota «BrisiBJIeHHE N3MEHYMBOCTH Y 0CO0EH OJTHOTO BUIAY.

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO00pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metoasl u3ydeHMsi MakposBoJjonuu. [lajeoHTONOTMYECKHE  METOJIbI
uzydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpraHU3MOB.

buoreorpadguueckue meTonbl u3ydeHus 3Bosonuu. CpaBHeHUE GJIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
HBOIOLMH. ['€HeTnueckue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbIL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKUE U MATEMAaTUYECKUE METObl U3yUEHHUS IBOIIOLUHU. ['OMOIOTrMYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs sBomonmK. AnantuBHas paguanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jllpeld KOHTHHEHTOBY,
«Penuktey, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyauUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0LI1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEallMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue noaumepoB U3 MoHomepoB. Koanepeatnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosgeiHa, reHeTudeckas rumotesa [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3yueHus. Vickoraemble OpraHMueCcKUe OCTATKH.
['eoxpononoruss u €€ Meroabl. OTHOcUTENbHAs U AOCOJIOTHAsE F€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboianu3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC ATallbl BOJIONHMH BBICITUX pacTeHU. OCHOBHBIC apoOMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
paCTECHUH.

OCHOBHBIC ATallbl 3BOJIONHMHA XKUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntull. [lpunnun xmoyeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepuCcTUKa KIMMaTa U T€OJIOTUYECKUX
npoiieccoB. [losiBeHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTiieo0pa3oBaHuE:
€ro yCJIOBHUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPAHUSI — 3KOJOTHUYECKUE KPU3UCHI Mpouuioro. [IpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrema coxpanenust 6nopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onwita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanmpl  HEOPraHWUYECKOW  ABOMIOUMMN»,  «[ €OXpOHOJOTMYECKas  IIKaiay,
«HauanpHble 3Tanbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHHS 3YKAPHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukn», «l oroceMeHHbIE
pactenus», «Oprasbl [IBETKOBBIX PaCTCHUIN», «CXeMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YUnenucronoruey, «PviOb», «3eMHOBOAHBIC», «lIpecMbIkarommecs,
«IItnupyy, «Miekonuratommey, «Pa3BuTue )Ku3HU B apXeMCKOU 3pe», «Pa3Butne
KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TNAJICO30MCKOU 3peEy,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30WCKOU 3pey,
«CoBpeMeHHasi cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BIJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEIJIOCTEM, IIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYEeCKUX OCTaTKOB
OpPTraHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no n3ydennto abMOreHHOr0 CHHTE3a OPraHMYECKUX COCTMHEHUM B IEPBUYHON
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yueHre ocCOOEHHOCTEM CTPOECHUS TTO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO 4enOBEKa € )KUBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXO0XKICHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBLHOU
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIC CTaJuu aHTpoIloreHe3a. PaHHUE uenoBekooOpaszHbie 00€3bsSIHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKH YeJIOBEKOOOPA3HBIX 00€3bsH U
JTroJed. ABCTPAJIONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OpYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reitenb0eprekuii — o0t mpeok HeaH 1epTaaTbCKOTO
YeJIOBEKa W YEJIOBEKA Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOJIHOTO KJIMMaTta. YeJloBEeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKUMU
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
MaJICOTCHOMMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejloBeka. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yesioBeka. MyTanuoHHbIN mpouecc U noaumopdusm. [lonynsuroHHBIE BOJIHBI,
npeiid reHoB, murpauus U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJIOBEKA.



Uenoseueckue pacel. I[londarue o pace. bousbline pacel: €BponeougHas
(eBpaszuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucnocoOseHHOCTh, YeOBEKa K Pa3HbIM YCIOBHUSM OKPYKAIOWIEH Cpeibl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COIMAIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BIKYIIME CHIIBI aHTPOIIOT€HE3A», « DBOITIOLIMOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBI,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETTOBEKAY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB MaTepHUaIbHOM
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU UM OUOJICEUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH Y€JIOBEKa U KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlabopaTtopuast padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JIabopaTopHbie. MoenupoBaHne B HKOJIOTUU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NpUpoaoi. PopmupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U 3KOJOTMUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCTpaMuA

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

Tabmunpl u cxembl: «Pa3gensl sxoaorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTUUECKUE, aHTponoreHHsie. Oomue
3aKOHOMEPHOCTH JIeHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K CBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHusi opranu3moB. [IprcnocoOnennst opraHu3MoOB K KU3HU
B pa3HbIX cpeax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauuHbie puTMbL. [IpucnocobIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKW, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJieTHHE TpaBbl. JKu3HeHHbIe (HOPMBI )KUBOTHBIX: TUAPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buoTtnueckue ¢paktopsl. Bunbl 6M0THYECKUX B3aUMOJEHCTBHIM: KOHKYPEHIINS,
XMIIIHUYECTBO, cuMOKM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyaliusM,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dabpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaMuA

Tabmuubr u cxembl: «Ikonorudeckue (axTtopbn», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTeMa XBOMHOro Jieca», «llemu mutanusy,
«XHIIHAYECTBOY, «Tapazutuzm», «KoHKypeHIUs», «Cum0Om03»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, repOapvu CBETOMHOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUICKIIUU TETUIOTIOOMBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIC
pacTeHMsl JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repObapuv M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJUICKIIUU PACTEHUM M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MECT OOMTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
ounonornyeckas cucrema. Poinb HEOTHOPOAHOCTU Cpenbl, PU3NUECKUX OaphepoB U
O0COOCHHOCTEM OMOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisiuuid. OCHOBHBIE TIOKAQ3aTEeIW MOMYJSALMU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dxonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JnHamMuKa monyyisiuud U €€ peryisanus. bUOTHYECKUH TMOTEHLMA TMOMYJISIHU.
MopaenupoBaHue TMHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISILUN.
KpuBbie BbpKHMBaHMs. Perymisius 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnnanbpHas U peaaTu30BaHHAs HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonysanun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). OyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopot BeleCTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE OKAa3aTENHN HIKOCUCTEMBL. bruoMacca u mpoAyKIusa. IKOJIOTHUYECKUE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX [PUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUSA Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenel, nyCmulHb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEK/ly aHTPOIIOTEHHBIMH U IIPUPOAHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomM3alus TOpoACKOM ¢ayHbl. buonorumueckoe u
X035iICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosanuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PAZHbLLIX MUN0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIlHAsA, JAETPUTHAsA)», «IKOJOTHYECKas TMUpamMuia YUCE»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrtema 03epay», «ArpoueHos», «KpyroBopoT BEmIECTB U MOTOK
DHEPTUU B arporeHo3e», «[Ipumepsr ypOboskocucTem.

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

IIpakTuyeckas padora «/3ydenne u onucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHUCTeMy (Ha MOjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenue B. . Bepuanckoro o 6uocdepe. Obnactu ouocdeps! u € cocran. XKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEpbl Kak
ri100abHOM 3K0cUCTeMBbI. JMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKJIIbI (YTIepoa, a30Ta). PUTMUYHOCTH SIBJICHUH B
ouocdepe.



3oHanbHOCTh OMocdepsl. [Toustrue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«Kpyrosopor yrimepoma B mnpupose», «KpyroBopor kuciaopojia B IPUPOIAE,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienme mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. MI3meHenue knumara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENBbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacabsie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA WU MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOT'ECHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  cocmoaHul0O OMOENbHbIX U008 U dKocucmem. (OcHOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arpsa3HeHue ruipochepb,
«3arpsi3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuTOpUn», «MOAENH YIIPABIIEMOTO MUPAY.



Oo6opynoBanue: ¢oTtorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUYECKOU KYJIbTYPHI,
CnocobHoCcmu cmasums NENN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€UHCTBE Y4YEOHOM U BOCHHUTATENBHOM JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, NaTPUOTH3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MIPOCKTOB, pEIICHUHW Y4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITOJIHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOSKIESHUSIMU, KyJIbTYPHBIMH IICHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIePKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PoOjuHY, CBOM S3BIK M KYJbTYpPY, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAaHHUE IMOITMOHATBLHOTO BO3ICHCTBUSI )KMBOW IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
MUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW WU COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelLIeHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpETaEMble TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMPHUATUE JEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH IPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH IpodsieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, NTOUCKA MyTEeH BBHIXO/Aa M3 III00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyeMO
NIPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydaeMble 3HaHUS U1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3ybTaThl OCBOCHHs ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHHUKATHUBHBIC, pEryJISTHUBHBIE),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJIsTUBHBIE YHUBEPCAJIbHBIE YUEeOHbIE NEHCTBUSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoBaTh  MpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPAaBHEHUSI, KJIacCcU(pUKaIi, 0000I1EeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPyTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CBSI3eM M OTHOUICHMH B M3y4aeMbIX OHONOTHYECKUX OOBEKTaX, a TakkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACSITEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJECHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHbBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JsuTeparype, OHOJOTMYECKUX CIIOBapsiX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
MH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI y4eOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0menme:

OCYIIECTBISTh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3a]]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCThH TMO3MIIMNA APYTUX yYUYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMH OOINEHWS W B3aUMOJICHCTBUS, MMOHUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;

OpUHUMATh  1IeJId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, NIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEOUTUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IMPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE cedsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JPYrOro 4ejloBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE peE3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHbIX U3HEHHBIX cUTyauusx. lIpenmeTHbie pe3ynbTaThl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpHsl
HacnencteeHHocTn T. Moprana), yuyenuss (H. WM. BaBuioBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctyd H. Y. BaBuiiosa), npuHIMNIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHbBIE IPU3HAKN: BUPYCOB, KIETOK IPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HENEITEIbHOCTH,



MPOTEKAIONINX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHIECKIX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOrO THUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUIAYATBHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO O0TOODA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OpraHOWJIAMHU KIETKA W HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl 0OUTaHNUS,

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MIpPakTUYECKUe pabdoThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOBI;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOoJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl HAa  yYEHUYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1acTH OMOJIOTUN ¥ MEAUITMHBI (KIIOHUPOBaHUE, NICKYCCTBEHHOE OTUIOJOTBOPEHUE,
HaIlpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEIIbCKOTO XO31CTBa, MUIIEBOW MPOMBINIIICHHOCTH, YIIIyOJIATh O3HABATEIIbHBIN
WHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IIO3HAHWHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOW OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpE/ieNIeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHHusX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3aponeimieBoro cxoactsa K. M. bopa), mpaBuna (munumyma lO. JIubOuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPrum), rumnoresnsl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKU: BHJIOB, OHOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUS  JBWKYIIUX  CHJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeJOBaHUSl HalpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIIOLUH,
JBIKYIIMMH CUJIAMH aHTPONOTeHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJibl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIOBEUYECTBA;

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHUH MOJYY€HHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIA0OPAaTOPHBIE M IPAKTHUUECKHUE padOThl, COONIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMs, AaHAIU3UPOBATH IOIYYCHHbBIC
pe3yNIbTaThl U €NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpenoTBpallleHus
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JESITEIbHOCTH B 001aCT OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJIOrMYECKOro 00pa30BaHUs B OPraHU3ALUAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 1
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 2
5) Crpoenrnie u GyHKINHU KICTKU 8 1
5 OOMeH BelecTB U IPeBpalleHUe YHEPTUU B 9 1 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 1 )
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1
1 ['eneTrka — HayKka O HAaCJIeJICTBEHHOCTH U 5 1 1
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 1
14 ['eneTrka yemoBeka 3 1
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

16




11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 3
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 2
DKOJoTusl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 2
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia OOUTaHus
DKOJIOTHS BUIOB U TIOITYJISIIIAA
9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12 1
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkaromas cpeia
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 15




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 Buonorus kak cucreMa Hayk. 1 5.09
2 HpaKTfmecxoe 3HAYCHHUE OMOJIOTHUSCKUX 1 6.09
3HAHWN
3 Meto/ bl Hay4YHOT'O MO3HAHUA. 7.09
OO0BeKT N3y4eHus: OMOIOTHH. 12.09
5 Bbuonornueckne cucTeMbl ¥ UX CBOMCTBA. 13.09
6 MounekynsapHbIi YPOBEHB: 00IIIast 1 14.09
XapaKTepUCTHKA.
7 Jlunuel, U3 cTpoeHUE U (PYHKIIHU. 1 19.09
8 YrneBogpl, ux ctpoenue u pyHkun. Tect Nel 1 1 20.09
Jlunupapl, yriueBoasl
9 benku. Cocras u cTpykTypa. 21.09
10 benku. ®yHK1MN OEIKOB. 26.09
11 @depMeHTBI - OMOJIOrNYECKHe KaTalu3aTophl. 27.09
Jlaboparophas padora Nel Mzyuenue
12 KaTaJIMTHYECKOM aKTUBHOCTH (pepMeHTa 1 1 28.09
KaTajasbl.
13 Kontposbnast padota Nel Xumuueckuii coctas 1 1 310
KJIETKH
14 Hyxneunossie kucnotsl. JTHK. 4.10
15 Hyxneunossie kuciaotsl. PHK. 5.10




Pemenue 3amau Ha npasuio Yapradda. Tect

16 1 10.10
Ne2

17 Jlaboparopnast pabota Ne2 Brinenenne JTHK. 1 11.10

18 Jlaboparopnas padorta Ne2 Beigenenue JJHK. 1 12.10

19 AT® u apyrue HyKJIeOTH B 1 17.10

20 BuramuHbI. 1 18.10

21 Bupycsl - HexneTouHast popMa KU3HH. 1 19.10

29 PerpoBupycer u mepsl 60ps0sI co CITU Jom. 1 24.10
IIpuonsL.

23 BupycHsie 3a0oneBanus 1 25.10

24 KOHVTponLHaﬂ pabota Ne2 Bupycsl, cTpoeHne u 1 26.10
CBOICTBa

o5 Kitetounsiit ypoBeHb: 0011as XapaKTepUCTHKA. 1 711
Mertoap! U3y4eHUs! KIETKU.

26 Knerounas teopus. 8.11

27 Crpoenue knetku. Knerounast memOpana. 9.11

08 Hurorutazma. [lutockener. KiaeTouHslii eHTp. 1 14.11
OpraHouisl ABUKEHUS.
JlaGoparophast padota Ne3 M3yuenue

29 [UIa3MOJIM3a U JIEIUIa3MOJIN3a B KIIETKaX 1 15.11
KOXKHIIBI JIyKa.

30 PuGocomel. DHAOIIIa3MaTHYeCKasi CETh. 1 16.11

31 Snpo. Anpeimku. 1 21.11

32 Bakyonu. Kommuiekc I'onbxu. JIn30coMBl. 1 22.11

33 Mutoxonapuu. Ilnactunel. Britouenus. 1 23.11
Jlaboparophas padota Ne4, [Ipurororienue,

34 paccMaTpuBaHHE U OIIUCAHHUE 1 28.11

MHUKpPOIIPENApPaTOB KIETOK PACTEHUH.




OCO0EHHOCTH CTPOCHUS KIIETOK IPOKapHOTOB

35 1 29.11
1 3yKapuoToB. Tect Ne3

36 Bakrepuu. Knaccudukanms. 30.11

37 BbakrepuanbHbie 3a00JIeBaHMUS. 5.12
Jlaboparophas padota Ne5 CpaBHeHUE

38 JKUBOTHOM, PACTUTENBHOM U OaKTepHaIbHOM 1 6.12
KIICTKH

39 Kontponbnas padota Ne3 Knetka. 1 712
Oco0eHHOCTH CTPOCHUS

40 OOMeH BellecTB U MPeBpalicHre SHEPTHU B 1 12.12
KIIETKE.

41 DHepreTuveckuii 0OMeH B KJIETKE 1 13.12

42 9HCpFeTI/IHCCKI/II{ 00OMEH B KIIETKE. 1 14.12
Beckucnopoanslii stam.

43 9Hepremqe01v<m“4 0OMEH B KJIETKeE. 1 19.12
Kucnoponnslii star.

44 9Hepremqecrfnn 00MEH B KIIETKE. 1 20.12
Kucnoponnslii star.

45 Hukn Kpeoca. 1 21.12

46 Iukn Kpeoca. 1 26.12

47 TuMbl KIETOYHOTO MUTAHUS. XEMOCHUHTE3. 1 27.12

48 Turnel k1eToyHOro nutanusa. @OTOCUHTES. 1 28.12

49 Tune! ki1eToyHoro nutanuga. PoTOCUHTES. 1 9.01

50 Pemenne 3amaua. Tect Ned 1 10.01

51 Iuxn KaneBuna. 1 11.01

52 [Tnactuueckuit oOMeH 1 16.01

53 buocunres 6enkoB. TpaHCKpHIIIKSL. 1 17.01

54 I'enernyeckuii ko, 1 18.01




55 BuocunTes OenkoB. TpaHcnsius. 1 23.01

56 Perynanus TpaHCKpUILIUK U TPAHCIISILIUY B 1 24,01
KJIETKE U B OpraHu3Me.

57 IIpakTudeckas padora Nel bruocunTes Oernka. 1 25.01
Pewenue 3anau.

58 [Ipaktrnueckas padora Nel Buocunres Oenka. 1 30.01
Pemenmne 3anau.

59 Knerounslii nukiI. 31.01

60 Henenue knetku. Muros. 1.02

61 Jenenue kietku. Meiios. 6.02

62 Jlaboparophas padora Ne6 Mzyuenue cramuii 1 202
Mei03a Ha TOTOBBIX MUKpOINpenaparax. '

63 [MTonoBeie kinetku. ['ameTorenes. 1 8.02

64 Opranu3MeHHBIA YPOBEHb: 00mIas 1 13.02
XapakTepucTuKa. Pa3MHOXEHHE OpPraHu3MOB.

65 ITonoBoOE pasMHOKEHHE U €70 BUIBL. 1 14.02

66 Becnonoe pasMHOXkEHUE U €T0 BUABIL. 1 15.02

67 PasButHe nonoBeix kieTok. OBoreHes. 1 20.02

68 Pa3BuTHe monoBsIx KieTok. CriepMaToreHes. 1 21.02

69 OmIoa0TBOPEHHE. 1 22.02

70 Kontponbnas padora Ne4 JKuzHennsie 1 27.02
MPOLIECCHI B KIIETKE

71 I/IH)_'[I/IBI/I,Z[yaJ'IBHOCv pa3BUTHE OPraHU3MOB. 1 28.02
buorenerTnueckuii 3aK0H.

72 DOMOpHoreHes. 29.02

73 OpranoreHes. 5.03

74 [pakTndeckast padora Ne2 Perenue 3anad o 1 6.03

OpraHoreHe3y




Jlaboparopnas padota Ne6 Brisieinenue
MPU3HAKOB CXOJCTBA 3apO/IbIIIICH YeloBeKa U

75 1 7.03
JpPYTUX IO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeNbCTBO UX POJICTBA.
76 3aKOHOMEPHOCTH HaCIeOBaHUS PU3HAKOB. 1 12.03
77 MoHoTHOpPHUIHOE CKpPEIITHBAHHE. 1 13.03
78 Pemienue reHeTHUECKHX 3a/1a4. 1 14.03
79 HemonHoe moMuHMpOBaHTe. 1 19.03
80 AHanu3upyroIiee CKpelrBanme. 1 20.03
81 JIuruOpuHOe CKpeIuBaHue. 1 21.03
82 HacnenoBanue rpyrin KpoBH. 1 2.04
83 HeannenbHble B3aUMOJECHCTBUSA TEHOB. 1 3.04
84 HpaKTI/I:IeCKaH pabota Ne3 CocraBnenue 1 4.04
IMMPOCTCUIHNX CXCM CKPCUHIMBAHUA
85 XpoMOCOMHasl TEOpHUsL HACIIEIOBAHHUS. 9.04
86 3akoH Moprana 10.04
87 I'eneruka nosna. HacnenoBanue cuersieHHoe ¢ 1 11.04
MIOJIOM.
88 [Ipaktnueckas padota Ne4. Pemenue 3agau 1 16.04
89 [IceBgoayToCOMHOE HacneOBaHKE 1 17.04
90 [IpakTrueckas padora NeS Perenue 3agau 1 18.04
91 IIpakTudeckas pabora Ne5 Pemenue 3amau 1 23.04
92 KontposbHast padora Ne5 3akoHoMepHOCTH 1 24.04
HacJieIOBaHuUs IPU3HAKOB
IR ——— 1
94 Jlaboparophas pabora Ne7 [TocTpoenue 1 30.04

BApUAIIMOHHOTI'O pgaa U BapHaI.[HOHHOﬁ KpHBOﬁ




95 HacnencrBennas "3BMEHUMBOCTD. 1 2.05
3aKOHOMEPHOCTH H3MEHINBOCTH.

96 MyTanuoHHas K3MEHIHBOCTh. [IpHUUHBI 1 7.05
MyTaLH.

97 Myrarensl. X xapakTepucTuka. 1 8.05
Me ckas reHetnka. HaciectBe e

98 JIUIITHCKASI TEHETHUK JIECTBEHHEBI 1 14.05
3a00J1€BaHus.

99 I"'eneanoruueckuii metoj.Pemenue 3agauy. 1 15.05

100 KonTponbaas pabora Ne6 3akoHOMEPHOCTH 1 1 16.05
HACJIEICTBEHHOCTH M U3MEHYHUBOCTH.

101 OCHOBHBIE METOIBI CENEKIINH. HGHTpI:IU 1 21.05
HpOI/ICXO)KI[eHI/Iﬂ KYHI)TypHI)IX paCTeHI/II/I.

102 buonorus kak cucrtema Hayk. 1 22.05

OBILEE KOJIMYECTBO HACOB I10
1 102 10 16

[TPOTPAMME




11 KITACC

Ne
n/
n

KoaudecTBO 9acoB

KonTpoan
Hble

Tema ypoka Bcee

ro
padoThI

OBOJIIOIIMOHHASA
Teopus Y. 1
HapBuna
JIBrokymue
CHUIBI BOJIFOIIUH
BUIOB 1o Y.

HapBuny

IIpakTuye
cKHe
padoThI

Jlara
usyue
HUSA

5.09

6.09

DJIEeKTPOHHBI
e uupposbIe

oOpa3oBareJ
bHBIE

pecypchl

bopnba 3a
CYIIECTBOBAHUE,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN

otbop

7.09

dopmMupoBaHue
CHHTETHYCCKOU
TeOpUHU
ABOJIIOLUU

12.09

OTanel
9BOJIIOITOHHOT0
mporiecca:
MHUKPOIBOJIOIHUS
u
MaKpO3BOJIOIHS

13.09

[Honymsanus —
JJIEMEHTapHas
eAuHuIa
9BOJIIOLAA

14.09

3aKoH

Te€HETUYECKOTO
paBHOBecus Jx.
Xapau, B.

BaiinGepra. 1
JlaGopaTopHas

pabota Nel
«Brp1siBIEHUE
W3MEHYUBOCTH Y

19.09




oco0eil 0THOTO
BUIIA»

DJieMeHTapHbIe
(hakTopsI
3BOJIIOLIMU

Dddekt

OCHOBATEJIA.
Dddekt
OyTBUIOYHOTO
TOPJIBIIIIKA.
KoHntposbHas
PaGora Nel.
DBOJIIOIHS
MONYJIALUMA

20.09

21.09

10

Murparnumu.
M3onsamun
ITONYJISLIAIN:
reorpaduyeckas
, Onoyornyeckas

26.09

11

EcrecTBeHHbIi
oTbop —
HaIlpaBJAIOIINAN

¢bakrop
IBOJIIOLIMH

27.09

12

13

14

[TonoBoii oT60p

ITpucnocobnenn
OCTb
OpPraHHU3MOB KakK
pe3ynbTar
MHUKPO3BOJIOLHU
.
JlaGoparopHas
pabota No2
«M3yuenue
apomMop(h030B 1
UanoaanTanui
y pacTeHui U
KUBOTHBIX»
ITpumepsl
pUcrocoOIeHn
1 y OPraHU3MOB:
MOp(OJIOTHYECK

28.09

3.10

4.10




ue,
¢bu3noIOorNUecK
ue,
OMOXMMHYECKHE
)
MOBEJICHUECKUE.
JlaGopaTopHas
pabota Ne3
«[Tpucnocobnen
Ysl OPTaHU3MOB
U UX
OTHOCHUTEIIbHAS
1eaecooopa3zHoc
Th»

15

16

Bug, ero
KpUTEPHH U
CTPYKTYpa.
JlaGopaTopHas
paborta
Ne4«CpaBHenue
BUJIOB T10
MOP(OJIOTHYECK
OMY KPUTEPHIO»

Crpykrypa BUIA

5.10

10.10

17

BunoobpazoBan
€ KaK
pe3ynbTat
MHUKPOIBOIIOLHU
u

11.10

18

CBsi3b
MHUKPO3BOJTIOIN
HH
SIMUAEMHUOIIOTHHI

12.10

19

MakponsBonronu
s.
[TaneonTonorny
€CKHE METObI
U3Y4YEHHUS
IBOJIIOLIMH

17.10

20

buoreorpaduue
CKHE€ METOJIBI

18.10




21

22

H3y4YCHUS
9BOJIIOLIUA

DOMOpurooruyec
KHe U
CpaBHUTEIBHO-
MOP(OJIOTHYECK
1€ METOIbI
W3YYCHHUS
3BOJIFOLIAH. 1
JlaGopaTopHas
paborta Ne5
N3yuenue
CXOJICTBA
3apoJibIIen
MTO3BOHOYHBIX

MonekynsapHoO-
TEHETUYECKUE,
OMOXUMHUYECKHE
u
MaTeMaTUYEeCKU
€ METOJIbI
U3Y4YCHHUS
IBOJIIOLIMH

1 19.10

24.10

23

OO6mmue
3aKOHOMEPHOCT 1
U 3BOJIFOIINU

25.10

24

AnantuBHas

paauanus.
HepasHomepHOC

Th TEMIIOB 1
IBOJIIOLIHH.
KonTponbHas

pabota Ne2

26.10

25

Hayunsre
TUNOTE3BI
MIPOUCXOKACHUS
JKM3HH Ha 3eMiie

7.11

26

Jlonay4Hsble
MIpeICTaBICHUS
0 3apOXKJICHUH
KHU3HU

8.11




27

OcHoBHBIE
STaIbl
HEOPraHUYEeCKOMU
3BOJIIOLUN

9.11

28

29

30

31

T'umoressl
3apOXKICHUS
JKU3HU

Uctopus 3emnn
U METOJLI €€
U3Y4YEHHUS.
JlaGopaTopnas
paborta Ne6
«M3yuenue u
OIHcCaHue
HCKOMAeMbIX
OCTaTKOB
JPEBHUX
OpPraHU3MOB»

HavanwHbie
3TaIlbl
OpraHN4ecKon
3BOJIIOLUAU

OBOITIOLASA
yKapuoT

14.11

15.11

16.11

21.11

32

OcHoBHbIE
JTarnbl
3BOJIIOLIMU
PacTUTEIBHOTO
MUpA.
IIpaxTrueckas
pabota Nel
«H3yuenue
0COOEHHOCTEM
CTpOCHHUS
pacTeHui
pa3HbIX
OTJIEJIOB»

22.11

33

OcHOBHEBIE
OTallbl
DBOJTIOLUHN
JKNUBOTHOI'O
MUpa

23.11




34

35

36

DBOJIIOIUS

KUBOTHBIX.
[IpakTnueckas

pabota No2

«3ydeHue 1
0COOEHHOCTEH
CTPOCHHS
MMO3BOHOYHBIX
KUBOTHBIX)»

PaszButHe xu3Hu
Ha 3emiIe 110
3pam u
nepuoiam
MaccoBsie
BbIMUPaHUSA —
9KOJIOTHYECKHE
KPHU3UCHI
MPOLLIOTO. 1
KoHntposbHas
pabora Ne3
OTansl
JBOJIOLUHU

1 28.11

29.11

30.11

37

CoBpeMeHHbIH
JKOJIOTHYCCKHIA
KpHU3HC, €T0
0COOCHHOCTH

5.12

38

39

40

41

CoBpeMeHHas
cucreMa
OpPTaHHYECKOTO
TIPOIILIIOTO

OcHoBHBIE
CUCTEMATUYECKU

€ TPYTIIIBI

OpPraHHU3MOB
AHTpononorus

— HayKa o 1
YeJI0BEKE

PazButune
MPEICTABICHUN

0 1
MIPOUCXO0XKICHUU
YyesoBeKa

6.12

7.12

12.12

13.12




42

MecTto yenoBeka
B CHUCTEME
OpPraHUYECKOTO
MUpa.
JlaGopaTopHas
pabota Ne7
«3yuenue
0COOCHHOCTEH
CTPOCHHUS
CKeJeTa
YeIIOBEKa,
CBSI3aHHBIX C
MPSIMOX 0XKJICHHE
M)

1

14.12

43

JBrxymue
CHUJIbI 1
AHTPOIOTreHE3a

19.12

44

CooTtHonieHHE
OHOJIOTHYECKUX

M COITHATIbHBIX 1
(bakxTopoB B
AHTPOIIOTCHE3e

20.12

45

46

47

OCHOBHEBIE
CTaIuu 1
aHTPOIIOTeHE3a

ITaneoreneruka

i 1
ajieoreHOMHUKa
OBOIIOIHS
COBPEMEHHOTO 1
yeaoBeKa

21.12

26.12

27.12

48

49

YenoBedeckue
pachl.
IIpaxTrueckas
pabota Ne3
«M3yuenue
AKOJOTUYECKUX
ajiarTanui
YeJI0BEKaY
MeXIuCIUIINH
apHbIE METObI 1
AHTPOIIOJIOTUH.

28.12

9.01




KoHntposbHas
pabota Ne4
AHTpOIOreHes3

50

51

3apoxieHue u
pa3BUTHE
SKOJIOTUHU

Metonasl
9KOJIOTHH.
JlaGopaTopHas
pabota Ne§
«M3yueHue
METOIOB
IKOJIOTHYECKUX
UCCIIETOBAHUI»

10.01

11.01

52

3HaueHUE
JKOJIOTHYECKUX
3HAHUN IS
YyeJIoBeKa

16.01

53

54

55

56

DKOJIOTUYECKHE
(bakTopsI

AOGuoTHYecKue
¢dakropsl. CBer
Kak
3KOJIOTUYECKU I
(dakTop.
Abunotnyeckue
(bakTophl.
Temneparypa
KaK
3KOJIOTUYECKU I
(dakTop.
JlaGoparopHas
pabota N9
«Bp1siBIIECHUE
pUcrocoOIeHn
1 OPraHU3MOB K
BJIMSIHHIO CBETA
1 TEMITepaTyphI»

Abuornueckue
(bakTophl.

BnaxHocTh Kak
HKOJIOTHUYECKUN

17.01

18.01

23.01

24.01




57

dbakrop.
JlaGopatopnas
pabora NelO
«AHATOMHYECKH
€ 0COOEHHOCTH
pacTeHuit u3
Pa3HBIX MECT
O0OUTaHUI.
Cpenbl
00HTaHUSA 1
OpraHU3MOB

25.01

58

buonornueckue
PUTMBI

30.01

59

60

KuszHnennrie

bopmbl 1
OpraHUu3MOB
buotnueckue

(hakTophI

31.01

1.02

61

3HayeHue
OMOTHYECKUX
B3aHMOJICHCTBHU
U UIa
CYyILIECTBOBAHUS
OpraHU3MOB B
cpene oouTaHus.
Tect Nel.
dakTopsl
Cpelbl.

6.02

62

63

DKOJIOTUYECKUE
XapaKTEPUCTUKU 1
TTOTTYJISIITH

OCHOBHEBIE
MMOKAa3aTen
HOHYJUIIII/II/IZ
YHCJIICHHOCTD,
IJIOTHOCTb,
BO3pacTHAs U
I10JIOBas

CTPYKTYypa

7.02

8.02

64

OcCHOBHEIE
noKa3aTeiun 1
HOHYJ'ISIIII/II/IZ

13.02




POX/1aeMOCTb,
MPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTpaIuu

65

DKoJornyecKas

CTPYKTypa 1
MOMYJISILTUI

14.02

66

67

JuHnamuka

MOIYJISIUAN U €€ 1
perymusuus

Kpusslie pocta
YUCJIIEHHOCTHU
MONYJISILUAH.

Kpussie 1
BBIKHUBAHMS.

Tect Ne2.

[TonyssAanun

15.02

20.02

68

69

DKkonoruyeckas

HMIIA BUJA.
JlaGopaTopHnas

pabora Nel 1
«IIpucnocobiien 1
WS CeMSH

pacTeHui K
pacuIMpeHHIO

apeaina»

Bun xak

cucTeMa 1
TIOIYJISA AN

21.02

22.02

70

3aKOHOMEPHOCT
U TIOBEJICHUS U
MHTpanui
KHUBOTHBIX

27.02

71

Coo01ecTBo
OpraHU3MOB — 1
OnoIIEHO3

28.02

72

73

OKocucrema Kak
OTKpBITas 1
cucreMa
Kpyrosopot
BEIIECTB U

29.02

5.03




74

75

76

IIOTOK SHEPTUU B
9KOCHUCTEME

OcCHOBHEBIE
MOKAa3aTeNIn
9KOCUCTEMBI
Tect Ne3
OKOCUCTEMBI
DKOJIOTHYECKHE
MTAPaAMUIBI
N3menenus

COOOIIIECTB —
CYKIIECCHH

6.03

7.03

12.03

77

78

79

[IpupoaHbie
9KOCHUCTEMEL.
OKOCHCTEMBI
03€p U peK.
OKOCHCTEMBI
Mopen U
OKCaHOB
IIpupoansie
9KOCHUCTEMBI.
OKOCHCTEMBI
TYHAp, JECOB,
CTeIIeH,
MYCTHIHb

AHTpOHOFeHHHe
OKOCHUCTECMbI

13.03

14.03

19.03

80

81

Ypboskocucrem
Bl.
IIpaxTrueckas
pabota Ne4
«M3yuenue u
OIMCaHue
ypOoskocucTeM
BI»

3aKOHOMEPHOCT
"
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJICHCTBU
1 OPraHU3MOB B
9KOCUCTEMAX

1 20.03

21.03




Tect Ned
BzaumopeiicTBu
s JKUBBIX
OpraHU3MOB

82

83

84

85

86

MexaHu3msl
BO3JEHCTBUSA
3arpsI3HCHUI
Pa3HBIX TUIIOB
Ha
cy0opraHu3mMeH
HOM,
OpraHU3MEHHOM
)
MOMYJISIITIOHHOM
1 DKOCHUCTEMHOM
YPOBHSIX
buocdepa —
o0IeruianeTapH
ast oboJouKa
e

VYuenue B. W.
Bephasckoro o 1
ouocdepe
3aKOHOMEPHOCT
i
CYILIECTBOBAHHUS
o6uochepsl
Kpyrosopots!
BEIIIECTB U
OHOreoXuMHuyec
KH€ ITUKIIBI

2.04

3.04

4.04

9.04

10.04

87

30HAIBHOCTH
ouocdepsl.
OcHoBHBIE
OMOMBI CyIIN

11.04

88

Y cTOMUUBOCTD
o6uochepsl

16.04

89

ODKOJIOTUYECKUE
KpPH3UCHI U UX 1
TIPUYHHBI

17.04




90

Bo3znerictBue
YyejI0BeKa Ha

ouochepy

18.04

91

92

93

94

95

AHTpPOIIOT€HHOE
BO3JICHCTBUE HA
pacTUTENbHBIN U
JKUBOTHBII MU

OxpaHa
MIPUPOJIBI
OcHoBHBIC
TIPUHITATIBI
YCTOWUYHBOIO
pa3BUTHUS
YyeJI0BEYECTBA U
TIPUPOJIBI
PammonanbHoe
MIPUPOJIOTIOIB30
BaHHE U
COXpaHEHHe
OHOJIOrHYECKOT0
pa3HooOpa3us
3emim

KonTponbHas
paborta Ne5 mo
TeMe
«MHUKpPO3BOJIIOL
Hsi v e€
pe3yJIbTaThl»

23.04

24.04

25.04

30.04

2.05

96

O060061eHue 1o
TeMe
«Maxkpo3BOJIIOILL
Hsi v e€
pe3yJIbTaThl»

7.05

97

O06001enue no
TeEME
«IpoucxoxaeH
H€ U pa3BUTHE
JKU3HU Ha
3emie»

8.05

98

O06001meHue 1o
TeMe
«IpoucxoxaeH

14.05




99

e 4CJIOBCKA —
AHTPOIIOTCHE3»

O0001enue no
TeMe «DKOJIOTHSA
— HayKa o
B3aMMOOTHOIIIEH
HSIX
OpraHUu3MOB»

15.05

100

O06001enue no
TeEME
«Opranusmsl u
cpena
00UTAHHUS

16.05

101

102

O0006111eHIE IO
TeMe «DKOJIOTHUS
BHUIOB U
TIOITYJISIL A
O000111eHIE IO
teme «buocdepa
— ry1o0anbHas
9KOCHUCTEMA»

OBLLIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

15

21.05

22.05




