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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeamMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCSl OJIHUM M3 KOMIIOHEHTOB MpeamMeTHon obnactu «EctecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, HW3ydaeMmble Ha yriayOnEHHOM YpOBHE, SBISAIOTCS  CHOCOOOM
muddepeHnnanun  00ydeHUsT Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUA W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" qaér npeactaBieHue o 1ean
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHJIyeT TMOCIEeI0BATeIbHOCTh M3Y4YEHHUSI y4eOHOro Marepuaia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo MpoIiecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoioruu peann3zoBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Onarogaps 4YeMmMy [MpPOCMATPUBAETCS  HANpPABICHHOCTh  Ha
MOCTIEAYIONIEe pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIIUICHUS], IPEACTABIECHUH O 3I0pOBOM 00pa3e *KU3HHU, Ha BOCIUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPYXKaIoIel MpUpoIHOi cpene. B mporpamme mo OMonorun Taxkxe
MOKa3aHbl BO3MOKHOCTH Yy4yeOHOro mpeamera «buonorws» B peanmuzanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4YeHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUs
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro oomiero oopa3oBaHUs
3aBepiaeT OUOIOrnYecKoe 00pa3oBaHME B IIKOJIE 1 OPUEHTHUPOBAH Ha PaCIIMpPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXcs 0 dKUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yyenue yudeOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU  HU3YYEHUHU  OOYYAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMUA OOYYAIOIIUMUCS TPU H3YUCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOM OHOJIOTHU, IMOPHUOJOTHUH U OHOJOTHH
pPa3BUTHS], TEHETUKU M CEJIEKUUU, OMOTEXHOJIOTUU U CHUHTETHUYECKOW OHOJIOruu,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnslii npeamer  «buonorus» npu3BaH  00€CHEUYUTh  OCBOEHHUE
OOy4YaroIIMMUCsE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMNXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COACPKaHUU MPOTPAMMBI
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOIIeM.

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



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreo1eHos3, onocdepa); 0 BBIIAIOMUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUY U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKIIHUH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHMEe OOYyYaIOIUMUCS  YMEHHUSIMU: CAMOCTOSATEIBHO  HaXOJHUTb,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYATHBIX
CUTyallUsiX MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIIUXCS HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
npoliecce 3HAKOMCTBAa C  BBIJAIOIIUMHUCS OTKPBITHSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIMTAHHUE y OOYYAIOIIMXCS LIEHHOCTHOIO OTHOIIEHUS K KUBOW MPUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTUUYECKOH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUAX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHHMS B  OpTaHM3AIUAX  CPEIHETrO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUU TPOSKTHBIX M YYEOHO-MCCIEA0BATEILCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEIIEM Ha OCHOBE MMEIOIITMXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utoropoi arrectanuu (I['MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYYHOMN
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabnuipl 1 cxembl: «CBsi3b OUOJOTHM C JAPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpraHU3alusl,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BU0BOM, YKOCHUCTEMHBIMN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIAIINEC B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye ;KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcriepumeHTta. [loHsThe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

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

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOIOB IIPU
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. IlIneitnen, P. BupxoB). OCHOBHBbIE TMOJOKEHUS COBPEMEHHON KJIETOYHOU
TEOPHUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emoK. DIEKTpoHHAass MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

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

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBAa KIETKA. buonornueckue mnonauMmepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTypbl. Jlenarypauus. CoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel. I'uapodunsHo-TUApOdOOHEBIE cBOMCTBa. Kiaccudukarus aumumos.
Tpurnmuuepunasl, ¢ochomunuasl, BOCKH, CTepouabl. buonormueckue (GyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [Ipuanun kommuiementapuoctu. IIpaBmno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonorunueckue pynxuuu JITHK.
Buasl PHK. ®yukunu PHK B kietke.

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

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE M OMOPU3NYECKUE HUCCIIEIOBAaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpYKmypbl U QYHKYUti OUOMONEKY U Ux Komniekcos. KomnviomepHuiti ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Hunarpammel: «PacnpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU MTPUPOIEY,
«PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOB),
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yIieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

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

Tema S. CTpoenue u QyHKIMH KICTKH

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



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (NIEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOM CTEHKH PAacTEHUM, TPUOOB.

[Muroruasma. [{utozons. Lutockener. [IBukenue nuroruiazMel. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsle,
BTOPHYHBIE M CJIOKHBIC TNIACTUBI (DOTOCHHTE3UPYIOIMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocomsr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTsl. AKmuHogvle Muxkpoguiamenmol. MBIIIICUHBIE  KJICTKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapuoIia3Ma, SAPBIINIKH, UX CTPOSCHUE U
bynkuuu. SnepHblii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

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

Jlabopatopuass padora «l3ydyeHue CTpPOECHHSI KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

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

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusHue pa3auuHbIX PaKTOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

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

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOHOE PACUIETUIEHUE TITHOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memobparnro2o epaduenma npomonos. Cunmesz ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

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

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

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE ISl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

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

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIICHUS
NEPOKCHUAA BOJIOPOA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKaX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cusres3a. [I[pUHIMI KOMIJIEMEHTAPHOCTH B PEaKUUAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

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

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
IPOKapHOT U YKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Moaexyrnapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a0051eBanus 4yenoBeka, xKuBOTHBIX, pacteruii. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pyukyuu 6enxos. Cnocodwt 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[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

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

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner permkanvun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUIll. JIUMmouaHelii W
rariouaHblii  Habopsl  XpoMocoM. ['omosiormunble  xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

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

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

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «Muto3», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yueHne  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,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00OEHHOCTHU CTPOEHUS U KU3HEACITEIBHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIETOYHBIE BOJOPOCIH, IPYrUe
npotucthl. KosloHuanbHble OpraHu3MBbl.



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

Txanu pactenuii. TUIBI paCTUTENbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIUNA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  llurtanme  KUBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKIIETOUYHOE TNuIileBapeHue. lIuTtaHne MNO3BOHOYHBIX MKUBOTHBIX. OTaemb
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe nbixanue. [[prxaTenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTIUTAIOMUX. Perynsmus apixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru xkpoBooOpaiieHusl. DBOJIOIUOHHBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbel BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHH3Mbl pabOThl OpPraHoB BbiAeseHUs. CBS3b
IIOJIOCTU Teja C KPOBEHOCHOW M BBIJACIUTENIBHOM cUCTeMaMu. BelneneHue y



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

3amyra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3Ma oT OojnesHeil. MiMmmyHHas cuctema yenoBeka. Kierounslid u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLUOHHOE YCIOKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBUE rOpMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTeMay, «OHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«Ammynuter»,  «KuimieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKHUBOTHBIX», «CTpOEHUE THIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTsbl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
Meiio3a W TOJOBOro Iporecca. Meilo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCoOCHHOCTH JpOOJEHUS MIICKOMUTAIONIUX. 3apOJIbIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPHUPOAE. THUMBI pOCTa KUBOTHBIX. PaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y ’KMBOTHBIX M 4esioBeka. [lepronbl oHTOreHe3a uenoBeka. CTapeHue u CMepPTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxxeHune u paszputue pacteHui. ['amerodutr m crnopodut. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl PEryJaiuyd OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabnmuupl 1 cxembl: «BereratuBHOe pasMHOXKeHHUE», «TuIbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKECHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE 3SBIJICHBIY,
«Pa3MHOXeHue TUAPbD, «Mehosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHUe
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHHne CeMSH OHOJOJBHBIX U JABYJOJbHBIX pACTECHUIN», «JKHU3HEHHBIN LUK
MOPCKOM KamycCThl», «  KU3HEHHBIN [TUKIT MXay, « KU3HEHHBIA LIUKJI MATOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

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

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

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

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBICHUS M PA3BUTHS TEHETUKH Kak Hayku. PaGotel . 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-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
IIPU3HAK, TOMO3HUI0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHII, (PEHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHKU:  THOPUIOJIOTHYECKUH,  IIUTOJIOTHYECKHH,
MOJIEKYJISIPHO-T€HETUUECKUA.

JdeMoHCcTpaMu



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

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

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

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

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

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJICIOBAHUE TI'E€HOB, HApYILICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTnuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmisy, «Kapuotunm mruimmy,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOjAeNIb JJIg JEMOHCTpAalMud 3aKOHOB €IMHOO0pasus
ruOpUJIOB TIEPBOrO TIOKOJICHUSI M PACIIEIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

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

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

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

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOWMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOrO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
Hac1e008anuu U U3MEeHYUB0CMU (heHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugael  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmonoTBopeHuey, «I 'eHeTndeckue 3a0o0ieBaHus YyelloBeKay, « Buasl Mmytammiig.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psifa U
BapUALMOHHON KPUBOMY.



IIpakTuyeckass padora «Mytaiuu y apo3opunasl  (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-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[T[[P-ananu3a. HaciencTtBeHHbIe 3a001€BaHUS YeJIOBEKA. | '€HHbIE 1 XpPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioiOKEHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHUN 4enoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE aCIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JleMoHCTpanun

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 ceekuus. 3apoxKICHUE CEIICKIIMU U IOMECTUKALINU. Y UCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJis CEICKIIMOHHOMN pabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMotsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 moyueHns ucxoIHOTO MaTepurara sl CEeJIeKIUU.

[Tonyuenune MOJINTJIOUIOB. BnyrtpuBugoBas rUOpUIN3aLIUs.
brnu3kopoAcTBEHHOE — CKpellMBaHWe, WM  WMHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. VMcrnosb3oBaHue
rereposuca B ceneknuu. Otmanénnas rubpuamsanus. [Ipeomonenune Oecroaus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUI 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 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuBHbIX MexXHOI02UM.

JleMoHCTpanumn

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

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOW HU3MEHUYMBOCTH,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

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

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IIpakTnueckas padora «lIpuBruBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosorust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJENHE. Mukpoouonornyeckuii cunre3. OOBEKTb MHUKPOOMOJIOTHUYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaroIIrecs: B MPUPOie OMOCUHTETHYECKUE MTYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU SAJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

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

Menuuuackue 6uorexnosioruu. [locrrenomuas nudposas meaunuaa. TTHP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynutener OPBU, ycTaHOBIE€HHME MOJIEKYISIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nHKeHepHus», «I eHHass HH)KEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX 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, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MHPA.

JleMoHCTpanun



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmurs! u cxembl: «Cucrema xxuBoit mpupoas! (ro K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopoasl Tomy6eit», «MHorooOpa3ue KylbTypHbIX (hopM KamycThl», «I[lopomabr
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (IBMXKYLIUE CUJIbI) 3BOJTIOLUUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJEHHbIE U3MEHEHUS YaCTOT aJljiesiel B monysiuusx. DpPexkT ocHoBaTels.
Spdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pa3sHoO0OPA3UsL:
npuuunsl u creocmesus. llposenenue sgpghexma opeiigha 2enos 8 6ONLUUX U MATLIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWKYIIUMA, CTAOWIM3UPYIOMIMK,  pa3phIBAIOIIUI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHWU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHME MPUCTIOCOOICHN Y OpraHu3MOB. ApoMop(}O3bl U MANOATATI TAIIUH.
[Tpumeps! TprcocobIeHnid y OpraHu3MoB: Mopdoorudeckue, GU3noIOTUIECKUE,
onoxumuyeckue, ToBeAcHUYeCkHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CIIOCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YecKoe (reorpacduueckoe),
CUMIIATPUYECKOoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILJIONAU3AIuS,
rudpuau3anus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOIOTHU B pa3paboTKe HayYHBIX METOJIOB COXPaHEHUS
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanuoHHass H3MEHUYUBOCTHY», «llomymnsimonHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«I"eorpaduueckas U30JISIIIUS JIUCTBEHHULIBI CHOMPCKOM 1 INCTBEHHULIBI ITAYPCKOW»,
«ITonynsAIMOHHBIE BOJIHBI YUCIECHHOCTU XHUILHUKOB M KEPTB», «Cxema AehcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CcyliecTBOBaHUEY, « UHTyCTpHUambHBbIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Dusznosoruueckue
apantaiuny, «lIpucnocoO6IeHHOCTh OpraHu3MOB U €€ OTHOCUTEIBHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pa3oBaHusy, «I eorpaduyeckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIIICH,
«9JKoNOoru4ecKoe BHUI000pa30BaHUWE BUAOB CUHULY, «llonumuiomasl pacteHuin»,
«KanycTHO-peieuHblil ruopumy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpei ¢ MpUMeEpaMu pa3INuHbIX TPUCTIOCOOICHHM, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTHYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Metonasl  u3ydeHMsT MakpolsBoJonuu. [laneoHTONOrHMYECKHEe  METObI
uzydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Busbi-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/Ibl U3YUEHUS
HBOIOLMH. ['€HeTnueckue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbIL.
PynuMentapuble  opraHbl W aTaBu3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmensvl QyHKYUI.
HeoOpatumocTs 3Bomonnu. 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  smiepbl»,  «Creronedans»y,  «Punnodutey,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HadanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyauUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKA W IIMMIAaH3e», «lJaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

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

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU 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. I[Tactepa. [IponcxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MoHoMepoB. KoanepBarnas runore3a A. M. OnapuHa,
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 €€ n3ydeHus. Fickonaemble OpraHMu4ecKue OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOcUTENbHAs U AOCOJIOTHAsE F€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHKS MeTa0oiu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

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 3Tallbl 3BOJIONHMH KABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MIEKOMUTAIOMUX U
ntun. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepuCcTUKa KIMMaTa U T€OJIOTUYECKUX
npoiieccoB. [losiBeHre U paciBeT XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITponuioro. llpuyunHsl n
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobiema coxpanenus 6nopasHooOpas3usi 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. Xonnewn, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanmpl  HEOPraHWUYECKOW  ABOMIOUMMN»,  «[ €OXpOHOJOTMYECKas  IIKaiay,
«HauanpHbIe 3Tanbl OPraHUYECcKO 3BoONUN», «CXxema 00pa3oBaHUS DYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukn», «l oroceMeHHbIE
pactenus», «Oprasbl [IBETKOBBIX PaCTeHUIN», «CXeMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnupyy, «Miekonuratommey, «Pa3BuTue )Ku3HU B apXeMCKOU 3pe», «Pa3Butne
JKU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOM 3pe»,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30WCKOU 3pey,
«CoBpeMeHHasi cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC MTPENapaThl )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 onsiToB Muiuiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

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

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

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

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUsA. COBPEMEHHBIE HAYUYHBIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYecKkre. OTINYUS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTaguu aHTpororeHe3a. PanHue uenoBexkooOpasHbie 00E3bSIHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JTroJed. ABCTPAJIONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. UemoBek NpAMOXOISIIUN U IIEPBBIM BBIXO JIOAECH 32
npenensl Adpuxu. YenoBek reienb0eprekuii — o0t mpeaok HeaH 1epTaaTbCKOTO
YeJIOBEKa W YEJIOBEKA Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOJIHOTO KJIMMaTta. YeJloBEeK pa3yMHbId COBPEMEHHOTO THIIA, JIECHUCOBCKUMU
YEJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a mpeneinamu Adpuku. I[lameoreHernka wu
MaJICOTEHOMHUKA.

DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanuoHHbIN mpouecc U noaumopdusm. [lonynsuroHHBIE BOJIHBI,
npeiid reHoB, murpauus U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckne pacel. I[lonatue o pace. bonbiime pacel: eBpomneouaHas
(eBpaszuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucrnocoOseHHOCTh YeOBEeKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpPEJbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAMA. 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 aHTPOTOJOTHINY, «I 0JJOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranbuby, « KpomaHbOHIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETTOBEKAY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TMPOUCXOXKACHUS 4YeJIOBeKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0cCOOEHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apokaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
9K0JIOTUU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTtopHbie. MoJenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPBI U 3KOJIOTHYECKOW IPAMOTHOCTH HACEJICHUA.



JleMoHCcTpaMu

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

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. [Ipasmino munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTMYECKHE TPYMIIBI
pacTeHUil M >KUBOTHBIX IO OTHOIIEHWIO K cBeTy. CHUrHaibHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
nojjep>kanuto BogHoro Oamanca. Knaccudukanus pacTeHHil MO OTHOILICHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHusl opranu3moB. [IpucnocoOaeHnst OpraHu3MoB K )KU3HU
B pa3HbIX cpeaax.

buonorndueckue putmbl. BHemiHue u BHyTpeHHUE PpUTMBI. CyTOYHBIE H
roguunbie puTMbL. [IpuCocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKW, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPECHITHS,
XMIIIHUYECTBO, cuMOKM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyaliusM,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dabpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJICHCTBUN ISl CYILECTBOBAHUS OpPraHMW3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaMuA

Tabmuubr u cxembl: «Ikonorudeckue QakTtoper», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTeMa XBOMHOro Jieca», «llemu mutanusy,
«XHIIHAYECTBOY, «ITapazutuzm», «KoHKypeHIus», «Cum0Om103»,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsI JAHHBIX TPYIII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpejax,
repObapuv M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu M
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OUOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MECT OOMTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIecKux 6apbepoB U
O0COOCHHOCTEM OMOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyasiuui. OCHOBHBIE TIOKA3aTEIW MOMYJALMU: YHUCIECHHOCTh, ILJIOTHOCTb,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

Dxonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuKka monyisiuuyd U €€ peryanvs. bUOTHYECKMHA MOTEHIMAN MOMYJISALUHU.
MopaenupoBaHue TMHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISILUN.
KpuBbie BbpKMBaHMs. Perymsius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,



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

[Tonsitue 00 sKojOrMyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

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

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buonormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonysinun», «CKOpPOCTh  3aceleHus MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKos10rus1 CO001IECTB. IKOJIOTHYECKUE CHCTEMBI.

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

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbl U Wbl B 3kocucTemMax. KpyroBopot BeleCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEK/ly aHTPOIIOTEHHBIMH U IIPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoxackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO034MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3HbLX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. TeHncnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIHAs, JAETPUTHAsA)», «IKOJOTHUECKas MUpaMUIa YUCE»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapa», «I9KOoCHUCTeMa 03epay», «ArpomeHo3», «KpyroBopoT BEmIECTB W IMOTOK
DHEPTUU B arporieHo3e», «[IpumMepsr ypOosKkocucTem.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyllleCTBOBaJIa XU3Hb. PazBuTue npeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepuanckoro o 6uocdepe. Obnactu ouocdeps! u € cocran. XKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
ri100abHOM 3K0cUCTeMBbI. JMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKJIIbI (YTIepoa, a30Ta). PUTMUYHOCTH sIBJICHUH B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (GyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA ’
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «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. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
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).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO DPa3BUTHUS YEJIOBEUECTBA WU MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  coCmMoAHUIO OMOENbHLIX 6U008 U dKocucmem. (OcHOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

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



O6opynoBanue: ¢otorpa@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 NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI IPOrPAMMBI 1O OUOIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUHU TOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMA POCCUMUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIndHOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mipeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE XU3ZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

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

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, CBOIO PojuHYy, CBOM SI3bIK M KYJbTYpY, IPOILIOE M HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYHBOTO 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, BKJIIOYas ICTETUKY ObITA, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAaHHUE IMOITMOHATBLHOTO BO3ICHCTBUSI )KMBOW IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

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

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryispHas (Qu3nyueckas akTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMAIbHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBL;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTHUYECKOW KYJIbTYphl: MPUOOPETEHHUE ONbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHHMS TpHU PEIICHUH TMpoOJIeM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUATUE AEHUCTBUM, TPUHOCAIIUX BPEA OKPYKAIOLIEH PUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHOMW, KOMMYHHKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKA M OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

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

MOHUMaHUE CrIenuPuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ pOoJik B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXPaHEHUs1 IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/Aa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

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

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOANINX B HEM HM3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIUAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TOHITHS, OTPaKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHbBIC
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroIMXCs; CIOCOOHOCTh  OOy4YaroIIMXCS  UCHOJIb30BAThH
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIE
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAIbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCudUKauu, 0000IIEHUS ), PACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

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

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIIIOUECHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CBSI3e M OTHOUIEHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIaH pELIEHUsS NPOOJEMBbl C yYETOM aHaIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, 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 HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKONW U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX U COLUAIBHBIX IPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [PUYMHHO-CJIECACTBEHHBIE 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 JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh IEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTHUYECKYIO OOJAcCTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusl, HAy4YHO-IIOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKH OLIEHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCTIONb30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa Mmpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWUs W 3alUThl  WH(OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISTh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUS,

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

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



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

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C MO3WLHUHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

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
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYINKAaX MO OTHOUIEHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQUIEKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHUBATH PUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHUXKCHMUIO;

IIPUHUMAaTh MOTHUBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPeE3yJbTaTOB
NEeATEIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJCP)KAaHHUS YYSOHOTO TpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHUIO, UHTEPIIPETALMU U MPEeOOPa30BAHUIO 3HAHUM, BUJIBI JIESITEIHLHOCTH T10
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OUOJIOTUYECKUE TEOpUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpHsl
HacnencteeHHoctn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MMOTOMKOB TI€PBOr0 TOKOJICHUSI, PaCUISIICHUS, YUCTOThl TaMET, HE3aBHUCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHbBIE IPU3HAKN: BUPYCOB, KIETOK IPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEIIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HENEITEIbHOCTH,



MPOTEKAIONINX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TreTepOoTPOGHOrO THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HCKYCCTBEHHOTO O0TOODA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOHWJIAaMH KICTKH U WX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATarlaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

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

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJIY UCCIICAYEMbIMU OMOJIOTUYECKUMHU TIPOIECCAMHU U SBJICHUSIMHU, JI€T1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIBLHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCcTH OMOJIOTUN M MEIUIMHBI (KIIOHUPOBAHHE, HICKYCCTBEHHOE OTUIOJ0TBOPEHUE,
HaIlpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHAIBHON
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIIyOJIATh TO3HABATEIIbHBIN
WHTEpEeC, HAIPaBJICHHBIN Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUA O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
PUPOAOTIOIL30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpE/ieNIeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKUE TEOpUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 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 dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

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

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONAaTPUUECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

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

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelie oOMTaHMs, a0MOTUYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIs JAOKa3aTeJbCTBa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJibl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]Ja4H, BBISBIISATH MPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNIbTaThl U €NaTh BBIBOJIBL;

YMEHHME y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJOoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMOM Ha 0a3ze IIKOJBbHBIX HAYYHBIX OOILECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpallEeHUs
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB 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 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3any )KUBbIX CUCTEM

HcTropust OTKPBITUS U U3YyYEHUS KIICTKH.
Knerounas reopust

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHne METoI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XUMHYECKUH COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

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

0.5

CgoiicTBa, K1accupuKkanys U QyHKIUN
0enKoB




10

OpF AHNYCCKHEC BCIICCTBA KICTKU —
YIJI€BOJbI

11

12

13

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

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJIGMHOBBIX KHCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OMONOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

CtpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas padora «3yuenue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmapar KJIEeTK!
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[Ipaxtuueckas padora «M3yuenue
JIBU)KEHUS LIUTOIUIA3MbI B PACTUTENBHBIX
KJIETKaX»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIETKH:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HememOpanHbIie opraHoubl KIETKU




22

Crpoenue u GyHKIUH S1pa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KIECTOK
sykapuort. JlaboparopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

AccuMuISIIMS U JUCCUMWIALUSA — JBE
CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3yuenue pepMeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOJOPOa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

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

31

AspoOHBIEC OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a
TpaHckpunus — MaTPUYHBIA CUHTE3
34
PHK
35 TpaHcasus u e€ Tarbl
36 KoaupoBanue amuHokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JyKapuoT
38 MoJteKysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y YKapHOT
Bupycsl — BHeKkIeTOUHBIE (HOPMBI KU3HH
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanue MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexuosoruu B 6u0a0ruu u
MEUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIeTKU — MHUTO3
46 Tunel kneTok. Kapuokuses v IUTOKUHES. 05

JlabopaTtopHnas pabora «Habmronenue




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

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopuas pabora 05
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMUBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas pabota «3yueHue Tkanen 0.5
KUBOTHBIX»
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MOB

o4 [Intanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcopT BelecTB y OpraHu3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopasnbeHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHHs OJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WNuauBuyansHOE pa3BUTHE OPTraHU3MOB
— OHTOTEHE3
70 3akiajika OpraHoB M TKaHEel U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
7 JlaGopatopHas paborta «CtpoeHue 05
OpPraHOB Pa3MHOMXEHUS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 0ObEKT TeHETHYECKIX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas pabora

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

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyloliee cKpeluuBaHue. 1
Hemnonnoe nomuHnpoBanue
JurubpunHoe ckpenrBaHue.

78 [TpakTuyeckas pabdora «M3ydenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUS Y IPO30(DUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHNE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 TI'enoTun kak 1eJI0CTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas "3MEHYHBOCTh 1




87

88

BapuauvoHHbII psia U BapUaLlMOHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'enotunuueckas UBMEHYHUBOCTb.
KoMOunHaTHBHAs NU3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTeHETHKA U YTTUT€HOMHUKA

I'enernka yenoseka. [Ipaktuueckas
pabota «CocTaBieHre U aHaTu3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIULUHCKON N'€eHETUKHU B
MPEIOTBPALICHUH U JICUEHUU
TFeHeTUYEeCKUX 3a00JIeBaHM YelloBeKa
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yuenue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaboparopHas pabota «3ydenue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U
96 ’KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»
97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE 1
TEHETHUUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUI
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonorun
100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbliit ypok. IloBTOpenue, 1
0000111eHHe, CUCTEMATHU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue ilsyllemm :)lﬁlc)l;l;OBaTeanue
padoTshI padoThI pecypeni
1 OpomonuronHas teopust Y. Jlapsuna 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH T€HETHYECKOro paBHoBeCcHUs JIK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ononormueckas
1 EcrtecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1
(hakTOp IBOIOITUN




12

[TonoBoit oTOOP

13

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

0.5

14

ITpumeps! npucnocobaeHu y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHvyeckue. JlabopatopHas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlaboparopHnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOLIMH U
SMUJAEMHUOJIOTU

Makpossomonus. Ilaneonronornyeckue
METO/bI U3YUYEHUS IBOJIIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
9BOJIIOLUA

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(]OIOTHYECKIE METO/IBI U3yIECHUS
HBOJTIOLINU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKHE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie rUIOTE3bI POUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HH

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['umoTe3sl 3apoKACHNUS )KU3HA
HcTopust 3emMau 1 METOMIBI €€ N3YUECHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB =
JPEBHUX OPTAaHU3MOBY

30 HauanpeHbie oTansl opraHnyeckomn
HBOJTIOIINH

31 DBOITIOIHUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH =
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMEeHHBIN HKOJTOTUYECKUNA KPU3UC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXO0XKICHUEM»

43 JIBM>KyIIMEe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abunornueckue pakropsl. CBET Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKH pakTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl oOuTaHus OPraHU3MOB

58

buonornueckue puTMbl




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU
MO YJISIITAH
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa OIS IIHH

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[IpucriocobneHns ceMsiH pacTeHUH K '
pacceneHnIo»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi CHCTEMA

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH U
OKECaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTpPOTIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapuas
oboouka 3emiu

84 VYuenue B. W. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOreOXMMHUECKUE ITUKIIBI

g7 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIIH




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3yJIbTaTh»

96 O60061meHne o Teme «Makpo3BOITIOIUS
" €€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O60061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menne o Teme «OpraHu3mMbl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O6061mmenue o teme «buochepa —

riio0aspHas YKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






