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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yuebnomy nipeamety "buosnorusa" Ha ypoBHE cpeHETr0 00IIero
obpazoBanus (10-11 kmacchel) paspaborana Ha ocHOBe DeepalbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii ®eneparum», ®I'OC
COO, Konuenuuu npenojaBaHusi yueOHoro npeamera «bruonorus» m OCHOBHBIX
MOJIOKEHUH (efiepanbHOil paboueli MporpaMMbl BOCIIUTAHMUS.

VYueOubiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunsHbIe yaeOHBIC
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
mubdepeHnranuy  00ydeHUsT HA YPOBHE cpeaHero oOmiero oOpa3oBaHus U
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 pelIeHue O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" qaét npeacTaBieHue o eI
U 3a7la4ax U3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHne MO0 Kiaccam,
PEKOMEHYyeT MOCIEA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo MpoIiecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommuxcs. B nmporpamme mo OMoioruu peann3zoBaH
IPUHLIKI IPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTHH HA YPOBHE OCHOBHOTO 00ILIEro
oOpa3zoBaHus, Onarojaps dYemMy [MpOCMAaTpPUBAETCS  HAMpPaBICHHOCTh  Ha
MOCTIEAYIONIEe pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHPOBAHHBIX Ha
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBILUICHUS], IPEACTABICHUH O 30pOBOM 00pa3e *KU3HHU, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPYXKAIOIIel MPUPOIHOM cpene. B mporpamme 1mo OMOIOTHH TaKKe
MOKa3aHbl BO3MOXKHOCTH yudeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHHUs ¥ B JOPMUPOBAHUN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepIaeT OMOIOrnYecKoe 00pa30BaHMUE B IIKOJIE U OPUEHTHUPOBAH HA PacIIUpEHUe
U yriyOJeHue 3HaHUH 00y4aroluXcs 0 dKUBOM MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



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

N3yuyenue yudeOHOro mpeamera «buonorus» Ha YrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takxke HHTErpamus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOW OHMOJIOTUH, SMOPHUOJIOTMHM U OHOJIOTHUU
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHe 0 onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOIMyJIsLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepuaia B COACPXKaHUHU MPOTpaMMbl
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp n3yuenus yuebHoro npeamera «buonorus» Ha yriryoJIEHHOM 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(heCCUOHATIBHOM AESITEIbHOCTH, CBSI3aHHOW C OuoOJIoOTHMEH, 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 CUCTEMBbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, ouocepa); 0 BbIIAIOIUXCS OTKPBITUAX
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 CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
nporiIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia NOBEACHUS B MPUPOAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINUXCS HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3aJady, MOJEIMPOBAHUSA OUOJIOTMYECKUX OOBEKTOB H
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



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

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaIOIIUX  Jrojaed  (coOmromeHuss Mep NpoPMIakTUKKA — 3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBUTy aJIbHON oOpa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctapisgeT 204 gaca: B 10 kimacce — 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  OMOJIOTHYECKOTO0  00pa3oBaHHMS B  OpTaHM3AIUAX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIICAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEIIEM Ha OCHOBE MMEIOIITMXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue IporpaMMBbl, BBIIECIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIEC, TPUKIAIHBIE M TOWCKOBBIE HAyYHbIE HCCIECIOBAHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJICHHOCTH, OXPAaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: 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-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JOpYruMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTH, CAMOOpraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bnoreonenoTnyeckuii), OwochepHsiii. Ilporecchl, MPOUCXOIAIINE 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,
U3MEPEHUE, IKCIIEPUMEHT, CHUCTeMaTu3anus, Meraananus. [Ionarue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HUCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.



JdeMoHCcTpaMu

Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuposib», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmsl
W3YUYEHHUSI )KUBOU ITPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOe 000pyI0BaHKE JIs IPOBEICHUS HAOIIOACHHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOIOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUHUIIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOTHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInanIbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadusi, saexrtpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeryIoperyisinuu. MuHepanbHbIC BEIIECTBA KIETKH, X OMoJIornueckast pojb. Poib
KaTMOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS



cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukamuss — OGenkos.
buonoruueckue ¢pyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyUibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  maaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komruiementapuoctu. [lpaBuio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CmMpyKmypbol U OYHKYuil OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKul cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMHUECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOICH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJEKYINb, «CTpoeHHuE MOJIEKYI
yrieBoioBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPTraHU3MOB.

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tunel KIETOK: »JyKapuoTHyeckKas M mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



Crpoenue npokapuoTHueckoi kieTku. KinerouHnasi creHka 6akrepuil 1 apxen.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMmOpaHa (ruazmaniemma). CTpyKTypa miiazMatuueckod memOpansl. Tpancnopt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOITUTO3, (aronuTos3. Dk301uTo3. Kimerounas crenka. CTpykTypa U QyHKIAA
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJbIKW, JHM30COMBI, HX CTpoeHWE | (GyHKOHH. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapata ['onbmku. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxondpuii u niacmuo. Cumouoeenes (K.C. Mepeaickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouasl kietku CTpoeHue U (yHKIIMA HEMEMOpaHHBIX
OpraHoOuI0B KJICTKH. PuGocompr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axmunogvie Mmuxpoguiamenmol. MBpIIICUHbIE  KJICTKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pECHUYEK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpomMocoM B uHTep(dasHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

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



JdeMoHCcTpaMu

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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKM», «CTpoeHue  pacTUTENbHOM  KIeTKkW», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNEe NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKpPOIIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHass pabGora «JccienoBaHue IuiasMosM3a W JEIUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccuMUWISILIMSL ¥ TUCCUMMIISALIAS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(HBIA U TreTepOTPOPHBIA. YyacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
OOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiui KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHMUECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcuceHHwll Gomocunmes y baxmepuii. Ceemocobuparoujue
NUSMeHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Ponb XJIOpOIUIacTOB B IpoLECcce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (hOTOCHUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buosiornueckoe OKMUCIEHNE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIA B
nporeccax Ouojoruueckoro okucinenus. Lluknndeckue peakiuu. OKUCIUTEIBHOE



dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’dpoOHOro IMyTd oOMEHa
BEIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUeCKUil oOMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OOopynoBaHHE: CBETOBOMI MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WA KaTalla3bl).

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ 'eHeTnuecKkui
KOJ, ero cBoucTtBa. TpaHckpuniusa — Marpuunbii cuHte3 PHK. I[IpuHmmmne:
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanume amumHokucior. Pomnbp pubocoMm B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. XKako6, XK. Mano). Moaexynsiprvle mexanuzmvl SKCNPeCccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHsbie 3a00sieBanus YesnoBeka, »)kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COITMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.



Buoungopmamuxa: unmeepayus u anamuz doarvuiux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuii Koy, « Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisanusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TIpolleccoB, MpoTekarimmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTndyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) TIEPUO b HHTEP(DA3BI.

Martpuunbiii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanum JITHK:
KOMILUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAILIECIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTagud MUTO3a U POUCXOISIINE B HUX MPOLIECCHI.
Tunel MmuTo3a. KaproknHe3 U HIUTOKUHE3. bUOJIOrnYecKoe 3HaueHne MUTO3a.

Perynsiumss mutotndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu kiemokx. «lLlugposas
KiemKkay» — ououngopmamuueckue mooenu (GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupsl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH CTPOECHHUS U KU3HEEATEIBHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUe
npoTucThl. KosloHnansHble OpraHu3MBl.

B3anMoCBs3p 4YAaCTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUNBI pacTUTEIBHBIX TKAHEH: 00pa30BaTENIbHAS, IOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PACITOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpOeHHUs, (PyHKUMNA H
pAacIIOOKEHU TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpAaTHBHBIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX )XMBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUN ckeneT. CTpOEHUE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue opranusmos. Iloromnienre Boabl, yriIeKUCIOro ra3a i MUHEPAIIbHbBIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuii. J[prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMUS JIETKMX I103BOHOYHBIX IKHUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beijienienue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpalus, CEKpeuus Hu



oOpaTHOE BCACHIBAHHE KAaK MEXaHM3Mbl PabOThl OpraHoB BblaesieHUsA. CBS3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIACIUTENBHON cHUCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (QpyHKIIMOHMpPOBaHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHul. KyTukyna.
CpencrBa NacCMBHOM M XUMUYECKOMW 3aIlIUThl. OUTOHLIUIBI.

3ammra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uenoBeka. KiietouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXa€HHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KiIOHaIbHO-celekTuBHOro ummynutera (I1. Dpmux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ perymsinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoB. Takcuchl. Pa3npaxuMoCTh U peryssuus y pacTeHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITONHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U yCIOBHBIE pe(IICKCHI.

['yMopasibHast perysisiius W 3HJIOKPUHHAS CHUCTEMa YKMBOTHBIX W YEJOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMcTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pactreHuit», «KopHeBble cuctembl», «CTpoeHue ctedms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >KUBOTHBIX», «CKEJIET YeIOBEKa,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurensHas cucrteMa», «HOOKPUHHAS cucTeMay, «CTpoeHHe MBIIIbD,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUM, repbapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB MoJ ecTBreM (hepMEeHTOB, 000pYAOBaHHE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B mMenose. Kpoccunrosep. buomorndecknii cMbICiT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHUA, UX PACOPOCTpPAHEHHE B MpuUpoje. TUmbl pocTa >KMBOTHBIX. DaKTOPHI
peryJISIIIuy POCTa KUBOTHBIX U yesoBeka. CTaauu MoCTIMOPHOHATBLHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esoBeka. [lepronpl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodut. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIIOp B Mpolecce Melio3a. ['amerorenes
y pacteHuid. OII0JJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. J[BoWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIAIud OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SANIEKIETK U criepMaTo3oujiay, «OCHOBHBIE CTaJAuMU OHTOreHe3ay, «lIpsiMoe u
HEenpsAMOE pa3BuThe», «Pa3BuTme Manckoro xyka», «Pa3Butue capanum»,
«Pa3Bute nATYmKW», «JlBOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJBHBIX PACTCHUIN», «KU3HEHHBIN ITUKI
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«OKW3HEHHBIN IUKIT COCHBI».

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHKpOMpenaparhl SHIEKICTOK U
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBICHUS M PA3BUTHS TEHETUKH Kak Hayku. Pabotel . Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otsr H. K. Konwiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  TCHETHUKU: THOPUIIOJIOTUYECKUH,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.



JdeMoHCcTpaMu

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB nepBoro nokojeHus. [Ipasuno nomuaupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aK0OH He3aBUCUMOTO
HacJe10BaHus pu3HaKoB. [{uTomornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUVIEHHUS MEXIYy TeHaMH. XPOMOCOMHAs
TE€OPHUs HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoOB, CHETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucreMa. [neioTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXXECTBEHHBIN aJuieau3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(U3MONOTHYECKUX  TIPOIIECCOB, TOBEACHUS M  KOTHUTHBHBIX  (DYHKIUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabnuiel u cxemsl: «IlepBblit U BTOpOil 3akoHB Menaensy, « TpeTuii 3akoH
Mengaensi», «AHaIM3MpYyOLIEEe CKpeluBaHue», «HemonmHoe IOMUHUPOBAHHEY,
«ClermieHHOe HacleoBaHWe MPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,



«Kapuotun 4enoBeka», «Kapuotun npozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN AIUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIENOBAHUS MNPU3HAKOB, MOJECNb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanuonnas u3MEHYMBOCTh. Poib cpeasl B (opMuUpoBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOIO MPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOS.

JemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAS U3MEHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



OO6opyioBaHue: XKHUBbIE W TepOapHbIe AK3EMIULSIPbl KOMHATHBIX PAaCcTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOITYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YesIOBEKA. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACJENCTBEHHOW MPEnpacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU pelaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauumn

Tabnuiel 1 cxembl: «KapuoTtun yenoBekay, «MeToJbl U3YyUEHUs] TCHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u ceneKkuus. 3apokKACHUE CEICKIIMU U TOMECTUKAIIUN. Y YCHHUE
H. U. BaBunoBa o lleHTpax NpoOUCXOXIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MopoJia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3HaueHue JJis CEIEKIIMOHHOM pabOTHI.

MeTonbl ceneklMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA U
VIH/IUBU1yaJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HctwiTanne
npousBoauTeNied MO MmOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HNckycCTBeHHBIM  MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paOoThI.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTJIOUIOB. BryTtpuBuaoBas ruOpuIn3aIus.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHue U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUS HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix VIVYUIeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM 4YUcCie C
NpUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008aAHU, Nepedosblx Uoel U
NepCneKmMuUuBHbIX MexXHOI02ULL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonpl cenexkmmny, «OTnanéuHas ruopuausanus», «MyrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoaCcTBO OenKa, aAMUHOKHUCIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonozuu 0300posieHus, KyIbmMUusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menununckue OuotexHonoruu. IloctrenoMuas nudposas meaunuHa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIONMUOHHBIX NpeACTABJIEHMHA B
onoJiornu



OomonnoHHas Teopuss Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIONMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoouuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosbe, Y. HapBun, C. C. YerBepukos, 1. U. lImansraysen, [Jx. Xonnein, . K.
benses.

Tabnuub! u cxemsl: «CucreMa xxuBoit mpupo sl (o K. JInnuero)», «JlectHuna
XUBBIX cyliecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITIOCOOTIEHUN Y
pacTenuii u KUBOTHbIX (1o Jlamapky)», «KapTa-cxema mapiupyTta myremectsus Y.
HNapsunay», «Haxonku Y. [lapBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHEY,
«[lopoasl romy6eit», «MHorooOpa3ue KyJlbTypHbIX (opM KamycTbl», «[lopoab
JIOMAIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHUs HOBbIX BHIOB (mo Y. /lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHUJI 3BOJIOLHMN», «OCHOBHBIE MOJOKEHHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIMI.

Tema 2. MUKpPO3BOJIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaK 3JIeMEHTapHas eIUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooHJa TOMYJISUMU KaK D3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTnyeckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOpbl (IBMXKYIIME CHIIbI) SBOMIONMH. MyTalmoHHBINA
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJCHHbIE U3MEHEHUS YaCcTOT aJljiesiel B monysauusix. DGPexkT ocHoBaTelIs.
Spdexm bGymovinounoco eopaviuka. CHudCeHUue 2eHemuyecKo20 pa3sHoO0OPAaA3UsL:
npuuunsl u cireocmsusi. llposenenue s¢pgpexma opetigha 2ernos 6 OOILUUX U MATILIX

NONYJIAYUSX. Murpanuu. N3onsuus MOMYJISA LUK reorpaduyeckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EctecTBeHHbII 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIONMIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIMAIHLHOTO
TIOBE/ICHUS KUBOTHBIX.

[TprcrocoONeHHOCT,  OPTaHM3MOB  KaK  pe3yibTaT  MHKPOAIBOJIOIINH.
Bo3HUKHOBEHHE MPUCTIOCOOTIEHUH Y OpraHn3MoB. ApoMoph 036l M HANOATANTALINH.
[Tpumepsl mpUCTIOCOOIEHNI Y OPTaHU3MOB: MOP(OJIOTHUECKUE, (PU3NOTOTHIECKHE,



Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: AJTOTIATPHYECKOE (reorpaduueckoe),
CUMIATpUUeckoe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILIONAU3AIus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Posb 3BOMIOIIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METO0B COXPaHCHHUS
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI €
HEW.

JleMoHCTpauumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomynsirmonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymume
CWJIBl HBOJIIOIUNY, «IDKOJOTHYECKass M30JSAIUs MONMYJIAUi ceBaHCKOU (openny,
«["eorpaduueckas H30A1Us TUCTBEHHUIIBI CHOMPCKOH 1 TMCTBEHHUIIBI JayPCKOD,
«ITomysITMOHHBIC BOJHBI YHCICHHOCTH XUIITHUKOB M KEPTB», «CxeMa JTeUCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a cylecTBOBaHUEY, « MHTyCTpHUambHBbIHM
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENBLCTBEHHAas  OKpacka
KUBOTHBIX», «lIpemympexmaromas oxpacka >XHBOTHBIX», «DHU3HONIOTHUECKHE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MoOB U €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buaa B npupoae», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduyeckoe BumooOpa3oBaHue TPEX BUIOB JIAHIBIIIICH,
«IKOJOTHYeCKOe BHUI000pa30BaHUE BUAOB CUHUID, «[loaMIUIONIBI pacTeHmin,
«KanycTHO-peieuHbIil rTuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpeil ¢ MpUMeEpPaMu Pa3INuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHJIOB, OOPA30BaBIIUXCS PA3THMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi pabota «BrisiBiIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIprcniocoOneHrss OpraHu3MOB U UX OTHOCUTEJIbHAS
11e71eCO00pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPHUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl



Mertonel wu3ydeHHMsT MakpodBOJOLMU. [laneoHTONOrMYECKME  METOABI
uzydeHus: HBoionuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHE GIIOpHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
DHIEMUKHU U PEHUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHbL.
PynumenTapHble  opraHbl M araBuU3Mbl.  MOJIEKYISIpPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U MAaTEMAaTUYECKUE METObl U3YUYEHHUS IBOJIIOLUU. ['OMOosIornyHbIE
reHbl. COBpeMEHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpunHyun cmenvl QyHKYUl.
HeobOpatumocTs 3Bomtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETUUECKUN PsiI JIOIIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emum», «peiid KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YeNIOBEKa M IMIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO1I1e 3aKOHOMEPHOCTH HBOJTIOLIANY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI>KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmus. [JJoHayuyHble IPeACTaBICHUAS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. I[Tactepa. [IpoucxoxxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue noaumepoB U3 MoHomepoB. Koaniepeatnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckas rumotesa [



Ménnepa. Pu6o3umer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u MeToIbl €€ n3yueHus. MickonaeMble OpraHu4ecKue OCTaTKu.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS W AOCOJIOTHAS T€OXPOHOJIOTHS.
["'eoxpoHoIOrYecKas MIKajga: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.

HavanpHble 53Tanbl OpraHWYecKol HBomtonMH. [losBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOIMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIponcxokaeHue MHOIOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOIOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC ATallbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OcCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONIMX U
ntul. [lpunnun kmoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMie IO ’paM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najaeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTHYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTie00pa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUSI — SKOJOTUYECKHUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3usi Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasuannanu, JI. [Tacrep, 1. . Meunuxkos, A. .
Omnapun, k. Xonneiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHMuecKoi 3BONMIOLUNY, «CxeMa 00pa3oBaHUsl HYKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,



«Apomopdosbl  pacrenuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusn», «Oprassl HBETKOBBIX paCTeHHI», «CxeMa pa3BUTHS KUBOTHOTO MUPAY,
«Apomopdo3sl KUBOTHBIX», «[Ipocteitmmey», «Kumeunononoctueien, «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecMbIKarommecs,
«IItnuey, «Miekonuraromme», «Pa3Butue xKu3HU B apXeUCKON 3pey», «Pa3Burue
JKU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HH B TAJIICO30MCKOU 3pey,
«Pa3BuTre KU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HU B KaWHO30MCKOMN 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIMH
HAaCEKOMBIX, BJIAKHBIE IPEINApPaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydelia ITUL U 3BEPEN, KOJUICKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYeCKUX OCTaTKOB
OpPTaHHU3MOB.

BupryanbHas naboparopHasi padbora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennto abMOTreHHOr0 CHHTE3a OPTraHMYECKUX COCTMHEHUM B IEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydeHMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IIpakTnueckass padora «3yueHre oCOOCHHOCTEW CTPOCHUS] TTO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hble
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE TOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBe/ieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOMN
CHUCTEMBI.

JIBrkymue cuiibl ((hakTOphl) aHTPOIOTeHe3a: OMOIOTHYECKUE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAMM aHTpoIoreHe3a. PanHue 4YenoBeKOOOpa3Hbie 00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIUH Tpyaa. UenoBek MpAMOXOASIIMMT U IIEPBBIM BBIXO JIFOAEH 3a



npeaensl Appuku. YenoBek reiaens0eprckuil — o0l mpeok HeaHaepTaIbCKOTO
YEeJIOBEKA M YEJIOBEKAa Pa3yMHOro. YeloBEeK HEaHIEpPTaNbCKUN Kak BUJ JIOJEH
XOJIOAHOTO KiIuMara. YeJloBEK pa3yMHBbI COBPEMEHHOIO THIIA, JICHUCOBCKUUI
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
ITaJIEOT€HOMUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonynsuroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeougHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K Pa3HbIM YCJIOBHUSIM OKpYXaroUEHd Cpeabl.
Bnusnue reorpadudeckoil cpesipl u apeiida reHoB Ha MOp(OIIOTHIO U (PU3UOTIOTUIO
YeJI0BEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS  AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJOBEYECKUX MOMYJSIUUNA. bHOCONHMATIBHBIE MCCIEIOBAHUS TPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJOTHIY, «I 0JTIOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIOBEKA», «Pachl UeIoBEKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MudoIOoTHYECKUMU W OMOJIEHCKUMH CIOKETaMH TPOMCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBeKa, MOJIEh
yepena 4yeJoBeKa U ueperna MMMITaH3€, MOJEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEJIN TOPCA MPEIKOB YEJIOBEKA.

JlabopaTtopuass padGora «l3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkojorusas — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi



3apokaeHue U pa3BUTHE dKoJIOTHH B Tpyaax A. 'ymGonsara, K. @. Pynbe, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHTOPHHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6oasar, K. @. Pynbe, H. A. Cesepiios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorun», «Cxema
MOHHUTOPHUHTIA OKPYKAOIIEN CPEABD).

JlabopaTopHuasi padora «3yuyenue METOI0B HKOJIOTHYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux (akropoB. [Ipasmno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHaibHas poJib CBETA.
doTonepruoau3M.

Temneparypa kak bskojormyeckuid Qaxrop. [elicTBue Temmeparypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noj/iep ka0 BogHOTO Oananca. Knaccudukanus pacTeHUN MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHU3MEHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl obuTanusi opranu3moB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.



Kusznenusie popmbl oprann3moB. [lonsTue o sxu3zneHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHMIl: JEpeBbs, KyCTapHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpaBBHI,
oJiHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIPOOHMOHTHI, T€OOMOHTHI,
a3poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue ¢paktopbl. Buibl OHOTHYECKUX B3aMMOICHCTBHUIN: KOHKYPEHIINS,
XUIIHAYECTBO, cuMOM03 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJECUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpeie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TemIOKpOBHBIC
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DHU3NOIOTHYECCKUE aIanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennelie popmbl pacTeHU», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJUCTBEHHOTO Jecay, «IJKocucTeMa XBOWHOro Jjecay, «llemu nutanusy,
«XUIIHAYECTBOY, «ITapazutuzm», «KoHKypeHIus», «CumbOm03»,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TECHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHMS, TepOapruu M KOJUICKITUH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUH, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapu MW KOJUICKIIMM PACTEHUH ¢ IKUBOTHBIX, OOJAMAIOIIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi paGora «BpIIBICHHE MPUCIIOCOOICHUN OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MECT OOMTaHUS.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTHYECKHE  XapaKTepUCTUKH  momymsmuu.  [lomymsmuss Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U



0COOEHHOCTEW OMOoJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHCICHHOCTb, IUIOTHOCT,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monynsiuuu U €€ peryysanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMyIsiuuy. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMYecKoil HuIle Buaa. MecrtooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0oI0rndeckou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJSIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMHU
opranuzmammn», «Mogenb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi padora «lIpucmnocobiienus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3M MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue menu u cetu. AOWOTHYECKHE OIOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcHOBHbIE MOKA3aTeNHN YIKOCUCTEMBL. bruoMacca u mpoAyKIusa. IKOJIOTHUYECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha



cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opozckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo 3ghghexkma u 6u008-30ughuxamopos (Kuouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmwl 6030eticmaus 3a2psA3HeHUl PA3HbIX MUNO08 HA CYOOP2aAHUBMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UUECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeTononorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIxk. Tencnu.
Tabmuubr u  cxembl:  «CTpyktypa  OuoreHo3a»,  «DKOCHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IpyNIibl OpraHU3MOB B SKOCHUCTEME», «KpyroBopoT BellecTB B 3kocucteme», «Lenun
nuTaHus (macTOWInHAs, JETpUTHasA)», «IKOJOTMYEecKas NupamMuaa YHUCeID,
«IKonoruyeckas nmupamua OMOMACChly, «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O6pazoBanue 6omotay, «IlepBuyHas cykueccus», «BoccraHoBieHue yeca nocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repobapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

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

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa



buochepa — obmiernanerapHass o0ojiouka 3eMIiIM, TNI€ CYUIECTBYET WM
CyIIIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIECTBO OHOCchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
ri100abHOM PKOCcHCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIECTB U OMOT€OXUMHUYECKHUE IUKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH sSIBIEHUH B
onocdepe.

3oHanbHOCTH OMocdepsl. [lonarrue o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIECHKA UX PECYPCHOTO MOTEHIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpoOIe»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

OKOJIOTUYECKHE KPHU3UCBI M WX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HCHUE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TMOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPacTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHBIC TPHUHIMIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA W TPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIEICTBU.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K



uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.
JleMoHCTpanun
Tabmu1s! u cxemsl: «3arpsizHeHue aTMocepr», «3arpsa3HeHne TUAPOCHEPb,
«3arps3HeHue nouBb», «[lapHukoBbii 3dhexT», «Oco00 oxpaHseMble IPUPOTHBIC
TEPPUTOPUI», «MOoJIenH yIpaBIsieMOTro MUpPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

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

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHLHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTH3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeTocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, PEIICHUHW Y4YeOHBIX M T[O3HABATEIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKIECHUSIMHU, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOO PoJMHY, CBOM S3BIK M KYJbTYpPY, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE 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 ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

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



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

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

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

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIBHON
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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;

MOBBIIICHUE YPOBHS SKOJOTUYECKOW KyJIbTYphl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelLIeHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpETaeMble TPU U3YUEHUU OMOJIOTUU 3HAHUS
M yMEHUS TpU  pEIIeHHH NpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILIMX BPE OKPYKAIOLIEH IPUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CrnenuPuKu OHOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH NpodieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00aJBHBIX YKOJIOTHYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [JIs aHajiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO OHMOJIOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3ybTaThl OCBOCHHs ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHBIE, pETYJISTHUBHBIE),
obecneunBaomue GopMrupoBaHrue (yHKIIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  MCHOJIb30BaTh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTHUKE.

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

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

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbIC, JEOyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJIOTUYECKHUX OOBEKTaX, a TakKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTbD, 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 HCCIIEN0BATEIbCKHE ICCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh pA3JIMYHbIE BHUJBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMY;

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

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJIs I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKUX CJOBApSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



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

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHe, (usmueckue Hu
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (hopmyinbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin
3a]]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCThH TMO3MIIMNA APYTUX yYUYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) cOBMeCTHasl IesITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JACUCTBUH C y4€TOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpeneniaTb pold C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTb pE3yJbTaThl
COBMECTHOI paboTHlI;

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

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATENIBHYIO JEATECIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

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

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTbl APYTMX IIPU aHajau3€ pe3yJbTaToB
NEATEIBHOCTH;



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

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

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

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

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. WM. BaBumoBa — o mneHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MIOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctyd H. Y. BaBuiiosa), npuHIMNIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIEC TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HENEITEIbHOCTH,



MPOTEKAIOUUX B OPraHU3Max pPacTeHWH, KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUIAYATBHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMH OpPTaHOB y pACTEHWMH, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpeibl 0OUTaHUS,

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

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

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

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

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

YMEHHUE Yy4YacTBOBaTh B Yy4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTHUHU U MEIUIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
NeSATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHHU, BETEPUHAPHH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPHUPOJAbl M PEIICHUU SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJAJETh CHUCTEMOW OMOJOTHMUECKUX 3HAHUW, KOTOpas BKIOYAET
OTIpEJICICHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBosmroniuonHas Teopust Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJibl dHEpPruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IC;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJIJIONMATPUIECKOTO M CUMITATPUIECKOTO BUA000pa30BaHUs,
BIUSHUAA ~ JBWXKYIIUX  CHWJI  DBOJIOINMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXAY IMPOLECCAMU 3BOJIOLNH,
JBIDKYIIIMMH CHJIaMUA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  TNPHU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOMTaHUsI, €IMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMs, aHAIU3UPOBATH IOIYYCHHbBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

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

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

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 00J7aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHWsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 b 1
HONOTHA Kak fiayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 2
WIBRIC CHOTEMEI H X M3yHemie https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
3 bronorus ketkn 2 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/7fA1c292
bubnunorexa LIOK
> CTpocHue 1 dyHKuHH KICTKH 8 2 https://m.edso0o.ru/7f41c292
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubmuoreka [IOK
KJIETKE https://m.edso0o.ru/7f41c292
Hacnencreennas undopmanus u bubmuorexa [IOK
7 . 9 0.5
peanu3anus €€ B KIETKE https://m.edso0.ru/7f41c292
bubnunorexa LIOK
XK i 1
8 VISHCHHBII WHICT FOICTKH 6 https://m.edso0.ru/7f41c292
but6mmorexa [IOK
17 1.
o CTpocHHE i YHKILHH OPraHH3MOB > https://m.edso0.ru/7f41c292
10 Pa3mHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 bubnmorexa LHOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

I'eneTrnka — Hayka 0 HACIEACTBEHHOCTH U Bbu6muotexa [JOK
11 2 0.5
W3MEHYHUBOCTH OPTraHU3MOB https://m.edso00.ru/7f41c292
bubnunorexa LIOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.edsoo.ru/7f416292
bubnunorexa LIOK
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
14 Penrernka senonexa 3 05 https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
15 (Cenekus OprauH3MOoB 4 1 https://m.edso0o.ru/7f41c292
bubnuoreka [{OK
16 broTrexHoIOrMsA U CHHTETHYECKast OMOJIOTHS 4 https://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnmnoreka HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubnnorexa [JOK
2 M 14 2
HKPOSBOITIOIA | €€ PESyBTATH! https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOIIONUSA U €€ PE3YIbTAThI 6 bubmorexa [JOK
P a pesy https://m.edsoo.ru/7f41cc74
4 [TporcxoxaeHNE U pa3BUTHE )KU3HU Ha 15 15 bubnnorexa [{OK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
5 IT — 10 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOT€HE3 https://m.edsoo.ru/7fALecTA
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB 1 HaJOPTraHU3MEHHBIX CUCTEM 3 0.5 bubmorexa [JOK
p . 71ob . ' https://m.edsoo.ru/7f41cc74
C OKpYy’Karolei cpeaon
bubmmoteka IIOK
7 9 1.5
Oprasusmel u cpea OOHTaHHs https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
8 i 9 0.5
JKONOTHS BHIIOB 1 MOMyJIALHH https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 05 but6mmorexa [IOK
CHUCTEMBI ’ https://m.edsoo.ru/7f41cc74
b K
10 Buocdepa — rimobanbHast skocucTemMa 6 nommorexa LO

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

bubnunoreka LIOK

= Hexonex 1 okpykarowmas cpesa 0 https://m.edsoo.ru/7f41cc74
12 PeszepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7.5



https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nuzyyenus

buonorus Kkak KOMIIEKCHAs HayKa 1M KaK 4aCTb COBPECMCHHOI'O

1 1
obmecTBa

2 JKuBble cucTeMBI M X CBOMCTBA

3 VYpoBHEBas opraHu3anus )KUBbIX CUCTEM
Hctopus oTKphITUA U U3yueHus kieTku. Kierounas teopust
MeTo 16l MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTHH.

5 [IpakTnueckas padora «/3ydeHre MeTo10B KJIETOYHON 1
ouosorun (xpoMarorpadus, 3nekrpodopes,
muddepennmanbHoe neHTpudyrupoanue, [11IP)»
XHWMHMYECKUH COCTAB KIIETKH
MuHepalibHbI€ BEIeCTBa KIETKH, UX OMOoJoruyeckas pojib
Oprannueckue BeniecTBa KJIeTKH — Oenku. JlabopaTtopHas

8 pabota «O6Hapyx)eHne OCIIKOB C ITOMOIIBI0 KAYECTBEHHBIX 1
peaKuuii»

9 CsoiicTBa, knaccuduxanys 1 GyHKINN OETKOB

10 Opranndeckue BEIECTBA KIETKU — YIJIEBObI

11 Oprannyeckue BelecTBa KIETKH — JIUINIbI
Hyxneunossie kuciotsl. JJHK u PHK. JIaGoparopnas pabota

12 «MccnenoBanne HyKIIEMHOBBIX KUCIIOT, BBIIEIIEHHBIX U3 1
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkiun ATO. JIpyrue nykineo3uarpudocdarsl 1

(HT®D)




CexBenupoBanue JIHK. Meroabl reHOMHKH,

14 TPAHCKPUITOMHKH, IPOTEOMUKHI

15 MeToapl CTpyKTypHOI OHOJIOTUH

16 Tune! kietok. [Ipokapuornyeckas kieTka

17 Crpoenue sykapuoTrueckoi kieTku. [Ipakruyeckas padora
«M3yueHne cBONCTB KIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapar KICTKH

19 OpnnomeMOpaHHble opraHou bl KieTkd. [IpakTuueckas padbora
«V3ydenune TBUKECHUS IIUTOIIA3MBI B PACTUTEIBHBIX KIETKAaX)
ITosmyaBTOHOMHBIE OpPraHOUAbI KJIIETKU: MUTOXOH/JIPUH,

20 iactuel. JlabopaTopHas padora «MccnenoBanue ia3mMoan3a
U JICTUTa3MOJIA3a B PACTUTEIBHBIX KIETKaX)

21 HememOpaHHbBIE OpraHOMIBI KJIETKH

22 CrpoeHue u pyHKIMHU apa
CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 JlaGopatopHnas pabora «/3yueHue CTpoeHUs KIETOK
Pa3IMYHBIX OPTaHU3MOBY
AccUMUIIAIMS U IUCCUMMIISILIAS — JBE CTOPOHBI

24 Metabonu3ma. Tumbel oOmMeHa BemecTB. JJaboparopHas pabota
«M3ydyeHue KaTaaIuTHYECKON aKTUBHOCTH ()epPMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTallasbl)»
DepMEHTAaTUBHBIN XapaKkTep PeaKLUi KIETOYHOIO

o5 Mmetabonu3ma. JlabopatopHas pabora «3yuenue
(epMEeHTaTUBHOTO pacUIETJICHNUs IEPOKCH 1A BOJOPOa B
PaCTUTENBHBIX U KUBOTHBIX KIETKaX)»

26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

27 ABTOTpO(HBIN THI 0OMEHa BELIECTB

28

dortocunTe’




XemocunTes. JlabopaTopHas pabora «CpaBHEHHE IPOIECCOB

29 (boToCHMHTE3a U XEMOCHHTE3a» 1

30 AHa’poOHbIe opranu3Mbl. Bujsl Opokenus. JlabopaTopHas 1
pabota «CpaBHEHHUE TPOIIECCOB OPOKECHUS U ABIXAHUSD)

31 AnpoOHBIE OpraHU3MbI. DTaIbl YHEPTETUYECKOr0 OOMEHa 1

32 OHeprust MeMOpaHHOTO rpagueHTa NpoToHoB. Cunre3 ATO: 1
pabota nmpotoHHOM AT®D-cHHTA3HI

33 Peakiiuyn MaTpu4HOTO CHHTE3a

34 Tpanckpunuus — marpuynslii cuare3 PHK

35 Tpancnsamus u e€ 3tarnbl

36 KoaupoBanue amunokuciot. Pons pubocom B OuocuHTe3e 1
Oenka

37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT

39 Bupycbl — BHEKJIETOUHBIE ()OPMBI KU3HH U OOTMTaTHBIC 1
napa3uthl. [IpakTuueckas padora «Co3nanre MOJEIN BUPYCa»

40 BupycHsle 3a0051eBaHUS YellOBEKa, KUBOTHBIX, PACTCHHH 1

41 HanoTtexnomoruu B OMOJIOTHU U MEAUITTHE 1

42 JKU3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cuntes JJHK 1

44 Xpomocomsl. JIaboparopHas pabota «M3ydeHrne XpoMocom Ha 1
TOTOBBIX MUKpPOIIpEapaTax»

45 Jlenenue KIETKH — MHUTO3 1
Tuner knetok. Kaprokunes n nutokunes. JlaboparopHas

46 pabota «HabmoieHne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa 1
nyka (Ha TOTOBBIX MUKpPOIIpEnapaTax)»

47 Perynsmus >kKM3HEHHOTO ITUKJIA KIIETOK 1




48 Opranusm Kak eIMHOE 1IeI0e 1

49 Txanu pactenuii. JlaboparopHas pabora «3ydeHue Tkanen 1
pacTeHuin»

50 Txanu KUBOTHBIX U YenoBeka. JlabopaTopHas padora 1
«M3ydyeHne TKaHeH KUBOTHBIX»

51 Opransl. Cucremsl opratos. JlaboparopHas pabota 1
«3yueHne OpraHoB IIBETKOBOTO PACTCHHSI

52 Ornopa tena opraHu3MOB

53 JIBM>KCHHE OpraHU3MOB

54 [Tutanue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. [IHIieBapuTEeIbHAS 1
crcTeMa YeJIOBeKa

56 JlpIxaHue OpraHu3MoB 1

57 JIpIXaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHcmopT BeNMIeCTB y OPraHu3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUYHBIX )KMBOTHBIX M U€IOBEKa 1

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMmyHHast cucteMa yenoBeka 1

63 Pa3npaxuMocTh 1 peryssums y OpraHu3MoB 1

64 I'ymopabHas peryisiius ¥ SHAOKPUHHAS CHCTeMa KHBOTHBIX 1
1 YeJIoBeKa

65 ®DopMBI Pa3MHOKEHUST OPTAHU3MOB

66 [TonoBoe pa3MHOXkEHUE

67

Meiio3




I'amerorenes. OGpazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

68 JlabGopaTopHas paboTta «/3ydeHue CTpOeHHUs MOJOBBIX KIETOK 1
Ha TOTOBBIX MUKpOIIpErapaTax»»

69 WNuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3

70 3akajika OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JHCTKOB
Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas pabora

71 «BpIsIBIIEHUE TPU3HAKOB CXOJICTBA 3aPOJBIIIEH TO3BOHOYHBIX 1
KUBOTHBIX)»

79 Pa3zmuoxxenue u pazButue pacrennii. Jlaboparopnas pabora 1
«CTpoeHue OpraHoB pa3MHOKEHHSI BRICIIUX PACTECHHI»

73 HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK HAYKU 1
OCHOBHBIE TIOHSTHS U CHMBOJIBI TeHETUKHU. JlabopaTopHas

74 pabota «JIpo3oduina kKak 00bEKT FreHETHISCKIX 1
HCCIIEOBAHMI
3aKOHOMEPHOCTH HaCIIeI0BaHMsI TPH3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB 1
MOHOTHOPUIHOTO CKPEIIUBAHUS Y Ip030(ub!"

76 I{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO CKpEIMBAaHUS

77 AHanusupyroliee ckpenupanue. Hermonnoe toMmuHupoBanue
JurnbpunHoe ckpeuiuBanue. [Ipaktuueckas padota

78 «M3ydenue pe3ynpTaToB IUTHOPUIHOTO CKPEUIUBAHUS Y 1
TIPO30( U

79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO CKPEITMBAHUS 1

80 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB 1

81 XpOMOCOMHasl TEOpUsI HACJIEACTBEHHOCTU 1

82 ['enetnka mona 1

83 I'enoTun kak meIoCTHas CUCTEMA 1




['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUMN, dKUBOTHBIX U

84
YeJoBeKa

85 N3MeHYnBOCTh IPU3HAKOB. BUabI N3MEHYMBOCTH

86 MoaudukamoHHass K3MEHYUBOCTh
BapuanumonHslii psit 1 BapruannonHas kpusas. JlaboparopHas

87 pabota «/ccnenoBanue 3aKOHOMEPHOCTEH MOIM(UKAITMOHHON
n3MeHuuBocTU. [locTpoeHne BapuallMOHHOTO psifa U
BapHallMOHHON KPUBOM»

88 ['enotunuueckas usmeHunBocTh. KomOMHaTHBHAS
W3MEHUYUBOCTD

89 MyrtannoHHas u3MeHYUBOCTh. [IpakTuueckas padora
«Mytauuu y 1po30¢duisl (Ha TOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAllMOHHOI'O IpolLecca. DNUTeHETUKA U
SIUT€HOMUKA

o1 I'eneruka yenoseka. [IpakTuueckas padora «CocTtaBieHue u
aHau3 pOJOCIOBHON»

92 MeTtoabl METUITMHCKOI T€HETUKHU

93 3HaueHue MEeIMLINHCKON N'€eHETUKU B IPEIOTBPAILIEHUH U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHNUN YelloBeKa
OcHoBHbIe NOHATHS cenekuuu. JlabopaTopHas pabora

94 «M3yueHne copToB KyJIbTYPHBIX PACTEHUH U TIOPOJ] JOMAIIHUX
KUBOTHBIX»

95 Mertoab! cenekiiMoHHOM paboTsl. JlabopaTopHas padora
«M3yueHne METO10B CENIEKIIUN PACTEHUID)

96 JIOCTHKEHHMSI CeJIEKIIMU PACTEHHI U )KUBOTHBIX. [IpakTrueckas
pabora «[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, N3y4eHHUE U UCTI0Ib30BAaHUE NEHETUUECKHUX

pecypcoB




08 buoTtexHomorHs Kak HayKa U OTPaciib IPOU3BOJICTBA. 1
[IpakTuueckas pabora «M3ydeHre 00beKTOB OMOTEXHOIOTHI

99 OcHOBHBIE HAMPABJICHUS CHHTETUIECKOW OMOJIOTUI

100 XpOMOCOMHAs U TeHHAsI WH)KEHEPUS

101 MeaunuHcKIe OMOTEXHOJIOTHI

102 P63€p]iHLII\/'I ypok. [ToBTopenue, o6001IeHNne, CHCTEMaTH3AITUS 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka Jdara nzyyenus
Bcero

OposmononHas Teopust Y. lapBuna
JIBroKy1ye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBuHy

3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN M HCKYCCTBEHHBII 1
otbop

4 ®opMUpOBaHUE CHHTETUYECKOM TEOPUH IBOIIOLIUN 1

5 DTarbl HBOJIIOIIMOHHOTO MPOIECCa: MUKPOIBOIIOLHUS U 1
MaKpO3BOTIOLUS

6 [Tonmymsius — sneMeHTapHasi €IMHULIA IBOIIOLUN 1
3akoH reretuueckoro paBHosecus J[x. Xapau, B. BaitnOepra.

7 Jlaboparopnas paboTa «BbIsiBiIeHHE N3MEHUNBOCTH Y 0co0eit 1
OJTHOTO BUIa»
DneMeHTapHbIe (PaKTOPHI IBOTIOIUN
D¢ ekt ocHoBarens. IhdekT OyTHUIOUHOTO rOpIIbIIIKA

10 Murpanuu. M3onsauuu nonyasuuii: reorpapudeckas, 1
Ouosornueckas

11 EctecTBeHHBII 0TOOp — HaINpaBIAIONIMNA (HAKTOP SBOIIOLUN

12 [TonoBoii oT60p
[Ipucrnoco0aeHHOCTh OPraHNU3MOB KaK Pe3yJIbTaT

13 MukposBotonuu. Jlabopatopuas pabora «M3yueHue 1
apoMop$030B U UANOAIANITAIIUNA Y PACTEHUH U KUBOTHBIX)

14 [Tpumepsl pUCOCOOIEHUH Y OPraHU3MOB: 1

MOp(I)OJIOFI/I‘{CCKI/IC, (I)I/I3I/IOJ'IOI‘I/I‘-ICCKI/IG, 6I/IOXI/IMI/I‘{CCKI/IC,




noBegeHueckue. Jlaboparopnas padora «IIpucmocobneHus
OpPraHU3MOB U UX OTHOCHTEIIbHAS IeJIECO00Pa3HOCTD)

Bun, ero xpurepun u ctpykrypa. Jlaboparopuas padota

15 «CpaBHEHHE BUOB 110 MOPHOIOTUYECKOMY KPUTESPHIOY 1

16 CtpykTypa BH1a

17 Bunoo6pa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIUU

18 CBsI3b MUKPOABOJIIIOIUH U ATHIEMHOIOTUN

19 Makpossontouus. [TaneonTonornyeckue MeTo bl H3y4eHHUst 1
IBOJTIOIIAH

20 buoreorpaduueckue MeTOabl U3YUYEHHUS IBOJIIOILNU 1

91 DOMOPHUOJIOTHUECKUE U CPABHUTEILHO-MOP(POIOTHUECKUE 1
METO/IbI H3yUYCHUS IBOJFOIHH

29 MounekynsipHO-TeHETUUECKHUE, OMOXUMHUYECKHE U 1
MaTEeMaTHYECKHE METO/TbI H3yUCHHUS IBOJTIOIIUU

23 OO111e 3aKOHOMEPHOCTH IBOJIOLUH 1

24 AnantuBHas paguanys. HepaBHOMEPHOCTh TEMITOB SBOJTFOITUH 1

25 HayuHnblie runoressl IpoOUCX0KIEHUS )KU3HU Ha 3emiie 1

26 JloHay4YHBIC MPEICTABICHUS O 3aPOKICHUH KU3HH 1

27 OCHOBHBIE 3Talnbl HEOPTaHUYECKON IBOTIOLUN 1

28 ['unotessl 3apoXKACHUS KUZHU 1
Ucropus 3emnu u metoapl e€ nzydenus. Jlaboparopaas padota

29 «3ydeHue u onrcaHue UCKOTTAEMBIX OCTaTKOB JIPEBHUX 1
OpPTaHHU3MOB»

30 HavanpsHbie sTansl opraHu4ecKoi IBOIIONUN

31 DBOITIOIHUS SYKApUOT




OCHOBHBIC 3TAIIBI 9BOJJIIOLIUU PACTUTCIIBHOTO MUPaA.

32 [IpakTrueckas padota «3yueHne ocOOCHHOCTEH CTPOCHHMS 1
pacTeHuii pa3HbIX OTIEIOBY»

33 OCHOBHBIE TaITbl HBOJIOILMH KUBOTHOTO MHpa 1

34 DBoJtronus )XUBOTHBIX. [IpakTdeckas padbora «M3yuenue 1
0COOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe *)u3HN Ha 3eMIie 110 3paM U Nepruojam 1

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE KPUIUCHI TTPOIILIOTO 1

37 CoBpEeMEHHBIHN 3KOJIOTHIESCKHUI KPH3HC, €r0 0COOCHHOCTH 1

38 CoBpemeHHas cucTeMa OpraHu4ecKoro Mpouuioro 1

39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIBI OPraHU3MOB 1

40 AHTpPOTOJNIOTUS — HayKa O YEeJIOBEKE 1

41 Pa3BuTHe npeacraBaeHuil 0 IPOUCX0XKICHUHU YeJIOBEeKa 1
MecTo yenoBeka B CHCTEME OPTaHHIECKOTO MHUPA.

42 Jlaboparopnas padota «M3yueHrne ocoOeHHOCTEH CTPOECHUS 1
CKeJIeTa YeJIOBEeKa, CBSA3aHHBIX C MPSIMOXO0XKICHHEM)

43 JIBM>KyIIMe CUibl aHTPOIIOTEHE3a 1

m CooTHo1ieHre OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B 1
aHTPOIIOTreHe3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA

48 Yenoseueckue pachl. [Ipaktuueckas padota «3ydenue 1
9KOJIOTHUECKUX aJIalTaIllil YeIoBeKay

49 MeXTUCITUTUTMHAPHBIC METO Bl aHTPOIIOJIOTUN

50 3apokeHUE U pa3BUTHE IKOJIOTUU




Metonst sxkonorun. Jlaboparophas padora «/3yuenue

>1 METOJIOB YKOJOTMYECKUX MUCCIECOBAHHUI 1

52 3HaueHue 3KOJOTNYECKUX 3HAHUMN I YeJIOBEKa

53 Dkonorudeckue hakTopsbl
Aobnortnuaeckue GakTopsl. CBET Kak SKOJIOTUYECKUN (aKTop.

54 Jlaboparopnas paboTa «BbIsBICHHE TPUCTIOCOOTICHHIA 1
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuortnueckue ¢aktopsl. Temneparypa Kak 9KOJOTHYECKUI

55 dakrop. JlabopaTopHas pabora «BeIsIBIICHHE TPUCIIOCOOTICHMIA 1
OpPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»
Abuotnueckue hakTopbl. BiakHOCTh KaK 9KOJIOTHYECKHI

56 (dakTop. JlaboparopHas padora «AHATOMHYECKUE 1
0COOCHHOCTH PACTCHUH U3 PA3HBIX MECT OOUTAHHS»

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuznennsle GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsl 1

61 3HayeHne OMOTUYECKUX B3aUMOJIEHCTBUH JUIsl CYILIECTBOBAHMS 1
OpPraHU3MOB B cpejie 0OUTaHUs

62 DKOJIOTUYECKHE XaPaKTEPUCTUKU TOIYIISIHH 1

63 OcHOBHbBIE TIOKA3aTeIN NOMYJISAIUH: YUCIEHHOCTb, INIOTHOCTb, 1
BO3pAacTHasl U MOJIOBasi CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeNN TOMYJISIIH: POXKIAEMOCTh, IPHPOCT, 1
TEMII pocTa, CMEPTHOCTh, MUTPAIIH

65 DKooTHYeCcKast CTPYKTYpa MOIYJISIIHH

66 JInHAMHKa TIOMYJISIUH U €€ peryJIsius

67 Kpugsie pocta uncineHHocTH onyisinui. KpruBble BEDKUBaHUS




Dkonoruveckast Huia Buaa. JlabopaTopHas pabora

08 «[TpucriocobneHust ceMsiH paCTeHUH K pacCEICHUIOY 1
69 Bun xak cucrema nomynsiuit 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPAITUI )KUBOTHBIX 1
71 Coo011ecTBO OpraHu3MoB — OUOIICHO3 1
72 DKocHCTeMa KaK OTKPBITasi CHCTEMA 1
73 KpyroBopot BemiecTs 1 MOTOK SHEPTUU B IKOCHUCTEME 1
74 OCHOBHBIE IOKA3aTENN FIKOCUCTEMBI 1
75 DKOJIOTrM4eCKHUEe MUPaMHIbI 1
76 N3menenus coob11ecTB — CyKIIECCUU 1
77 [TpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. 1
DKocucTEMBI MOpEN U OKEAaHOB
78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTETICH, 1
MyCTBIHB
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
80 Ypboakocucremsl. [Ipaktuueckas padbora «M3yduenue u 1
ornrcanue ypOooIKOCHCTEMBI»
81 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI 1
OpPraHU3MOB B 9KOCHCTEMAxX
MexaHu3Mbl BO3/I€HCTBHS 3arps3HEHNH pa3HBIX TUIIOB Ha
82 CyOOpraHM3MEHHOM, OPIraHU3MEHHOM, MTOMYJISALIUOHHOM U 1
HKOCUCTEMHOM YPOBHSX
83 buocdepa — obmieruranerapaast 000109Ka 3eMITH 1
84 Yuenue B. W. Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1
86 KpyroBopoTsI BenecTs 1 OMOre0OXUMHUECKUE IIUKIIBI 1
87 3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH 1




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

91 AHTpPOIIOT€HHOE BO3/IECTBUE HA PACTUTEIbHBIN U )KUBOTHBIN 1
MUD

92 Oxpana nmpupo bl 1

93 OCHOBHBIE IPUHIIMITBI YCTOHYMUBOTO Pa3BUTHS YE€JIOBEUECTBA 1
MIPUPOIBI

94 ParnmoHanbeHOE PUPOIOIOIB30BaHUE U COXPAHEHUE 1
OMOJIOTMYECKOTO pa3Ho00pa3us 3eMin

95 O6061menue no Teme «MUKPOIBOTIONUS U €€ Pe3yTbTaTh»

96 Oo6o06menne o Teme «MaKpOIBOIIOUS U €€ Pe3yTbTaThI»

97 Oo6o06menue o Teme «IIpoucxoxaeHne u pa3BUTHE KU3HH Ha 1
3emiie»

98 O600mmenue o reme «I[IporcxoxaeHne yeaoBeKa — 1
AHTPOIIOTEHE3)

99 O06o001ieHne 1o TeMe «IKOJIOTHsl — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6o006muieHne o Teme «OpraHu3Msbl U cpesia OOMTaHUs

101 O6001enune o TemMe «IKOJIOTHS BUIOB U TOMYJISIITUAN

102 O6o006menue no Teme «brocdepa — raodanpHas SKOCHCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






