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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6HOMY npenmery "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPETHETO
obmiero obpazoBanus pazpaboTana Ha ocHoBe DenmepanbHOTO 3aKkoHA OT 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit @enepanuny, ®PI'OC COO, Konuenmuu npemnogaBanusi yaeOHOTO
npeamera «bHonoTus» 1 OCHOBHBIX TOJIOKEHUH (eepatbHOi pabodelt mporpaMMbl BOCTIUTAHHS.

VYuebnsbiii npenmer «buosorus» yriayonéaaoro yposHs u3ydenus (10—11 xmaccer) siBisiercs
OJTHUM W3 KOMIIOHEHTOB IpeaMeTHO obmactu «EcTecTBeHHO-Hay4yHble TpeaMeThl». CoriiacHo
nosnoxxeHussM @I'OC COO npodunbHble ydeOHbIE MPEAMETHI, U3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
SIBJISIIOTCS ciocoOoM auddepeHiuanum 00ydeHus: Ha YpOBHE CpEIHEro oOiiero oOpa3oBaHUs U
MpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOLIMM, CPEIHUM OOIIMM, CPEIHHM
npodeccHoHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaXIbli M3 3THUX Y4EOHBIX
MpeIMETOB JOJOKEH OBbITh OpPHUEHTHPOBaH Ha IPUOPUTETHOE pellieHne o0pa30oBaTeNbHBbIX,
BOCIIUTATENbHBIX W Pa3BUBAIOLIUX 3ajad, CBSI3aHHBIX € NpodopUeHTaIel oOydaromuxcs u
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAayYHOTO 3HAHMSI, CBA3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydyebHomy mnpeamery "buonorusa" naér mpeiacrtaBieHHe O LENH U 3a4adax
n3ydeHus ydebHoro mpenmera «buonorus» Ha yriyOi€HHOM YypOBHE, OIpenenseT o0sa3aTeNbHOe
(MHBapMaHTHOE) TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pa3fesiaM U TeMmaw,
pacnpeziefieHue 1o KiaccaM, peKOMEHyeT MOCIeI0BaTeIbHOCTh U3YYeHHs y4eOHOro MaTepuana ¢
y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO Mpolecca, BO3PACTHBIX
ocobOeHHoCTel oOydaromuxcs. B mporpamme mo OHOJIOTHH peaau30BaH MPUHITUI TPEEMCTBEHHOCTH
C W3y4YeHHEeM OWOJIOTHM Ha YypPOBHE OCHOBHOTO oOImiero ooOpazoBaHus, Omaromgaps dYemy
MPOCMATPUBAETCS HAMPaABICHHOCTh Ha TOCJeaylollee pa3BUTHE OHOJOTMYECKUX 3HAHUIA,
OpUEHTHUPOBAHHBIX HAa (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTMYECKOTrOo
MBIILJICHUS, TIPEICTAaBICHUNA O 3I0pOBOM 00pa3e KU3HU, Ha BOCIHUTAHUE OEPEKHOTO OTHOILIEHUS K
OKpyXarollei MmpupoAHON cpene. B mporpamme mo OHONOTHMU Takke MOKa3aHbl BO3MOXKHOCTU
yueOHoro mpeamera «buosorus» B peanmmszanuu TpedoBanuit ®I'OC COO K mIaHUPyeMbIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yiabTaTaM OOy4deHHs U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHON JEATENILHOCTH OOy4YalomIMXxcs IO OCBOCHUIO
coJiep’KaHus OMOJIOrHYecKoro 00pa3oBaHus Ha YpOBHE CpeIHEro o0IIero 0opa3oBaHusl.

VYueOusblii mpenmer «buosnorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHs 3aBepIIacT
Oouosorudeckoe oOpa3oBaHHe B IIKOJE M OPUEHTHUPOBAH HAa pacHIMpeHuEe U YriyOJjeHHe 3HaHHM
oOyuaronuxcs o KUBOHM MPHUPOJE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOIOTHH, IMOPHOJIOTUI
1 OMOJIOTHH Pa3BUTHUS, TEHETUKH, CEJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTUH.

N3ydenue ydyeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOUIUXCS K MOCIEAYIOEMY MOTYyYeHHIO0 OHMOJIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusx cpegHero mnpodeccuoHanbHOro obOpa3zoBaHusa. OCHOBY €ro cojaepskKaHus
COCTaBJIIET CHCTEMa OMOJIOTMYECKUX 3HAHMH, MOJYYEHHBIX NPU H3YUYEHHHM OO0Yy4aroUUMHCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3JeIoB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJYYarOT pa3BUTHE. Tak, pacUIMpeHbl U yrilyOleHbl
OMOJIOTHYECKNE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprlax, OaKTepusx, OpraHn3Me 4eJoBeKa, 00IuX
3aKOHOMEPHOCTSX KU3HH, JIONOJHUTENBHO BKIIOYEHBI OMOJIOTMYECKHE CBEIEHUS MPUKIATHOTO U
IIOMCKOBOIO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHEHTUPBI I MOCIEAYIOLIErO
BbIOOpa npodeccun. Bo3zMorkHa Taxke MHTErpamus OMOJOIrMYECKHX 3HAaHUHN C COOTBETCTBYIOIIUMHU
3HAHUSIMH, TOJYYEHHBIMH OOYyYalOIMMUCS TpPH M3YyYeHUH (QU3UKH, XUMHUH, Treorpapuu u
MaTeMaTHKH.

CrpykTypa mnporpammsl 1o yueObHomy mnpeamery "buomorus" oTpaxaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIMMOHHBIN NOAXOABl K H3ydeHHIO Ouosiornu. COriacHO MM, H3y4aroTcs



CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHBIC U JKUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHHM3allWy,
HBOJIIOIIMM OPTaHUYECKOTO MUpa Ha 3eMJie, COXpaHEHHsI OMOJIOTUYECKOTO pa3HO0Opa3usl MIaHETHI.
Tak, B 10 xmacce M3y4aroTCs OCHOBBI MOJICKYJISIPHOH M KJIETOYHOW OHMOJIOTHH, SMOPUOJIOTUU H
OMOJIOTUM DPAa3BUTHSA, TCHETUKM W CEJIEKIHH, OWOTEXHOJOTMH W CHHTETHYECKOM Ouosoruwu,
aKTYaIM3UPYIOTCS 3HAHUS OOydJaloMmMXCsi 1O OOTaHUKE, 300JI0THH, AHATOMHH, (DU3HOJIOTHUH
yenoBeka. B 11 kiacce M3ydaroTcs SBOJIOLMOHHOE YYEHWE, OCHOBBI JKOJOTHMH M YYEHHE O
ouocdepe.

VYuebnblii mnpenmer «buosorus» mpu3BaH 00€CHEUYUTh OCBOCHHE  OOYYaIONIMMHCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, HJICH, MPUHIIMIIOB M TPABUIL, JISKAIUX B OCHOBE COBPEMEHHON
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpA, 3HAHUH O CTPOEHHHM, MHOTO0OpasMM M OCOOEHHOCTSX
KJIETKH, OpraHu3Ma, T[OMyJSIUH, OWOIIEH03a, DJKOCHUCTEMBI, O BBIJAIOIIUXCA HAYYHBIX
TOCTHKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH, MPUKIIAJHBIX ACTIEKTaX OMOJIOTHYECKUX
3HaHMW. g pa3BUTHUA U TOAJEpXKAHUS HHTepeca oOyyaromuxcs K OWOJOrMM Hapsgy co
3HAYUTEIBHBIM O0BEMOM TEOPETHYECKOTO MaTepHaja B COJACPKAaHUHM MPOTPaMMBI 10 OHOJIOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTAHOBIIEHWS M Pa3BUTHUA TOW WM HMHOW 0O0JIacTu
OMOJIOTUHN, BKJIAJOM OTEYECTBEHHBIX U 3apyOeXHBIX YUEHBIX B peEIIeHHEe BaKHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Lenbp m3ydenus ydyebHoro npeamera «buosiorus» Ha yriyOl€HHOM ypOBHE — OBJIAJCHHE
00yJaroIUMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATLHOW OpTaHU3aIMN KUBBIX CHCTEM PAa3HOTO
paHra W TpPHOOpPETeHWE YMEHWH WCIONb30BaTh STH 3HaHWA B (OPMHUPOBAHWM HHTEpeca K
omnpenenéHHoil obnacti TpodeccuoHaTbHON NIeSATETPHOCTH, CBSI3aHHOW ¢ OWOJOTHMed, WId K
BBIOOPY Y4EOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHne Leiau u3ydeHus ydeOHoro mpeamera «buosnorus» Ha yriyon€HHOM ypOBHE
obecrieunBaeTcs pelIeHueM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE O0YYaIONIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSIX, KOHIEIMLHUAX, TUMOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M TMpaBHIIaX, COCTABJIAIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX
OMOJIOTHUECKNX CHCTeM (KJIeTKa, OpraHu3M, IOMyJslus, BHJI, OWOreoleHo3, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OHOJIOTUY;

03HaKOMJIEHHE O0y4aIOIINXCs ¢ METOJaMU TIO3HAHUS KUBOU MIPUPOIBI: HCCIEA0BATEIHCKUMU
METO/JaMU OHOJIOTUYECKMX HayK (MOJIEKYISAPHON M KJIETOYHOW OHOJIOTHH, IMOPHOJOTUU U
OMOJIOTUM pPAa3BUTHUS, T'CHETUKH U CEJCKIUH, OMOTEXHOJOTMH M CHHTETHYECKON Ouojoruw,
MaJCOHTOJIOTUH, DKOJIOTUH); METOJaMU CaMOCTOATEIBHOTO MPOBEACHUA  OHOJOTHYECKHX
uccienoBaHuii B jaboparopun U B 1npupoae (HaOmoAeHHE, H3MEpPEHHe, HKCIEPUMEHT,
MOJETUPOBAHUE);

OBJIaJICHUE OOYYAIOUIUMUCS YMEHHMSIMH: CaMOCTOSATEIbHO HAXOJUTh, AHAIM3UPOBATH U
WCI0JIb30BAaTh OUOJIOTHMUYECKYI0 HH(OpMAIHIO; MOJIB30BATHCS OHMOJOTHYECKOM TEPMUHOJIOTHEH H
CUMBOJIUKOM; yCTaHABJIMBATh CBSI3b MEXK/Y Pa3BUTHEM OMOJIOTUHU U COLIMATBHO-DKOHOMUYECKHUMHU U
9KOJIOTHYECKUMHU TNpoOIeMaMu YelOBEYEeCTBA; OLEHUBATH MOCIEJICTBHUS CBOEH NESITEIbHOCTH IO
OTHOLIEHUIO K OKpYKalolled MNpUpOTHONH cpene, COOCTBEHHOMY 3J0POBBIO U 3/10pPOBBIO
OKpYXaloIlUX Jtoiel; OOOCHOBBIBaTH M COONIOJATh Mepbl NPOPUIAKTHUKH HH(EKIMOHHBIX
3a0o0JieBaHMi, NpaBWiIa NOBEJEHHUS B IMpHUpoJe U olecreyeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATENBHOCTH B UYPE3BBIYAMHBIX CHUTYyallUsX MPUPOJHOIO U TEXHOTCHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 00JI1aCTH OHOJIOTHH;

pa3BUTHE y OOYYaroIUXCS HMHTEUIEKTYalbHbIX M TBOPYECKHUX CIOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBIJAIONIUMHUCS OTKPBITUSMH U COBPEMEHHBIMH HCCJIECOBAHUSAMH B OHOJIOTHUH,
pelmaeMbpIMU €10 TpoOieMaMu, METOJ0JOTHeld OHOJOTHYECKOTo WCCIENI0BaHMs, MPOBEICHUS
OKCIIEPUMEHTAIbHBIX  HCCIEOBaHMM, pelleHus OHOJOTMYeCKUX  337ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTAHUE y OOYYAIOMIMXCSl [EHHOCTHOTO OTHOILEHHUS K >KMBOM NpPUPOJIE B LEJIOM U K
OTHEeNbHBIM €€ o0beKTaM U  SBICHHSIM; (OPMHPOBAHHE OSKOJIOTHYECKOH, TIeHEeTHYEeCKOn



IPaMOTHOCTH, OOIIeH KyJAbTYpHl TOBEIACHUS B MPHUPOJAE; HMHTETPAlMM E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHre O0yJarOUIMMHCA KOMIIETEHTHOCTH B PAlMOHAIBHOM MPUPOIOIOIH30BAHUT
(cobmronenne mpaBuil MOBEJCHUS B IPUPOJIE, OXPaHbl BUJOB, SKOCHCTEM, OnoCc(epsl), COXpaHEHUHU
COOCTBEHHOTO 3JI0POBbSI M 3I0POBbSI OKPYKAIOUIMX JHOACH (CoOmoneHus mMep MpoduiIakTHKH
3a0oJneBaHmii, obOecrieueHre OE30MacCHOCTH IKHU3HEIESATEILHOCTH B YPE3BBIYANHBIX CHTYALUAX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJb30BaHUS OMOJIOTUYECKUX 3HAHUU U
YMEHHUH B MIOBCEIHEBHOM )KU3HH;

CO3/IaHME YCIOBMU [UIi OCO3HAHHOTO BBIOOpa OOYYarOMUMHCS  WHAWBUIYaJbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — MOCIEAyromeMy  MpodeccHoHaTbHOMY
CaMOOTIPENICIICHUIO, B COOTBETCTBUYU C MHIMBH/IyaTbHBIMA HHTEPECAMHU U MOTPEOHOCTSIMHU PErHOHA.

OOmiee 4MciIO YacoB, OTBEACHHBIX Ha HU3ydyeHHUE OWOJOrMM Ha YIJyOJIEeHHOM YpOBHE
cpenHero oOuiero oopazoBanus, cocrapiseT 204 yaca: B 10 kiacce — 102 vaca (3 yaca B HeJieln0), B
11 xiacce — 102 gaca (3 yaca B HeJEeINIO).

OT60p opraHu3aIMoHHBIX (OPM, METOJIOB U CPEICTB 00yUEHUSI OMOJIOTUU OCYIIECTBIISETCS C
yu€TOM CcHenu(uKd ero CoJAepKaHWs M HAIMPaBICHHOCTH Ha NPOJOJDKCHHE OHMOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MTPO(PECCHOHATBEHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNIbHBIM  YCIIOBUEM MpU 00y4eHHUH OWOJIOTMM Ha YriyOJE€HHOM YpOBHE SIBIISETCS
MIPOBEICHHUE JIA0OPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTre 0OyJaronInxcsl B BHITIOJTHEHUH
MPOEKTHBIX U y4eOHO-HCCIIeIOBATENbCKAX paboT, TeMaTHKa KOTOPBIX OTPEACISIeTCs] yIUTeNeM Ha
OCHOBE MMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX PUPOIHBIX YCIOBHUH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopeprxaHue MporpaMMsl, BBIICIIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY rOCYIaPCTBEHHON
utoroBoi arrecranuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHnHast Ouosorusi — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS OUOJIOTHH.
buonorunueckne Hayku M u3ydaeMmble HUMU TpobOnembl. DyHIaMeHTalbHbIE, NPHUKIATHBIE U
MTOMCKOBBIEC HAYYHbIE UCCIIEOBAHMSI B OMOJIOTUH.

3HaueHue Ouonoruu B GOPMHUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MHpA.
[Ipodeccun, cBs3aHHble ¢ Ouojorueil. 3HaueHue OWOJNOTMH B MPAKTHUYECKOW AEATEIbHOCTH
YEJIOBEKa: MEJIMLIMHE, CEIbCKOM X035MCTBE, TPOMBIIUICHHOCTH, OXpaHEe IPUPOIbL.

JdeMoHcTpanun

[Toptpetsr: Apuctotens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, I
Mennens, B. . Bepnanckuii, U. I1. I1aBnos, 1. . Meunukos, H. . BaBuiios, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnumer 1 cxembl: «CBsi3b OMOJIOTHHM C JIPYTHMH Haykamu», «CucremMa OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI U X U3yYEeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KHBBIX CHCTEM: E€IHHCTBO
XUMHUUYECKOTO COCTaBa, TUCKPETHOCTD U LEITOCTHOCTD, CIIOKHOCTh U YIIOPSAAOYEHHOCTD CTPYKTYPHI,
OTKPBITOCTh, CaMOOpraHu3anus, CaMOBOCIIPOU3BEACHUE, PA3IPaKUMOCTh, U3MEHUHUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHM3alMd >KUBBIX CHUCTEM: MOJEKYISPHBIM, KIETOYHbIA, TKAHEBBIW,
OpraHU3MEHHBIN, MOMYIAIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OMOTEOIIEHOTHYECKUI), OHOChepHBIH.
[Ipouecchl, MpoUCXOasAIIKe B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO. JKU3HB Kak dopma
CyllleCTBOBaHUs MaTepuu. Hayku, nzydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alu.

N3ydenne >xuBBIX cHCTeM. Meroabl OWonoruveckoil Hayku. HabOmioneHue, u3MepeHwHe,
SKCIEPUMEHT, CUCTEMaTH3alusl, MeTaaHanus3. [loHATHE 0 3aBUCHMON U HE3ABUCHUMOU MEPEMEHHOM.



[InanupoBanue skcnepumenTa. IloctaHoBka m mposepka runore3. Hynmesas rumoresa. Ilonstue
BBIOOpDKH U €€ JOCTOBEpHOCTb. Pa30poc B Ouosormueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH
IIOJIyUEHHBIX pe3ysnbTaroB. [IpuuMHBI HCKaXXe€HUs pe3yapTaToB dKcrnepumeHTa. llonsarue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuuer 1 cxembl: «OCHOBHBIC MTPU3HAKH JKU3HIWY, «bronornueckue cucremsn», «CBoHCTBa
KUBOM MaTepum», «YPOBHU OpraHu3alllM >KUBOM HpHUpOnbl», «CTpOEHHE >KUBOTHOW KIIETKWY,
«TkaHu KUBOTHbIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOrOo oOpraHuzMay», «buoreoueHosy,
«buocdepay, «MeToapl H3ydeHUs )KUBOH TIPUPOJIBI».

ObopynoBanue: mabopaTopHoe 000pYJOBaHWE JUIsI TPOBEACHHS HAOIIONCHUM, U3MEPEHUH,
JKCIIEpUMEHTOB.

IIpakTnueckas padora «licnonp3oBaHue pa3aMUHBIX METOJOB IPU H3YUYEHUU IKUBBIX
CUCTEMM.

Tema 3. Buosnorus KjieTku

Knerka — cTpykTypHO-(QyHKIMOHaIbHAsI €IUHUIA KUBOTO. McTopus OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE NIOJIO)KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

MeTopl  MOJIEKYNIAPHOM W KJIETOYHOM OWOJIOTHMH: MHUKPOCKOMHUS, Xpomarorpadus,
anekrpodope3,  METOoJ  MEYeHbIX  aToMoB, jauddepeHmanbHoe  LEHTpUYTrUpOBaHUE,
KYJIbTUBHUPOBAHUE KJIETOK. M3yuenue GuxkcuposanHvlx Kiemox. IIEKTPOHHAs MHUKPOCKOIIHS.
Kongokanvnas mukpockonus. Bumanvhoe (npudicuznennoe) usyvenue Kiemox.

JdemoHcTpauuu

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

Tabmuubr u cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIH MHKPOCKOM», «McTopus
Pa3BUTHA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaTbl PACTUTENbHBIX, MXHBOTHBIX WU
OaKTEepPHATBHBIX KJIETOK.

IIpakTHyeckasi padora «/3yuyeHue MeTONOB KJIETOYHOW Ouosoruu (xpomartorpadus,
anekTpodopes, nupdepennranbroe nenTpudyruposanue, [TLP)».

Tema 4. XuMuveckasi oprann3anus KIeTKH

XUMHYECKUHI COCTaB KJIETKH. Makpo-, MUKpO- U yIbTPaMUKpO3JIeMEHThl. Boma u e€ posb
KaK pacTBOPHUTEIN, peareHTa, YydacTue B CTPYKTYPUPOBAaHHUU KIETKH, TEIUIOPETYIISLUU.
MuHepabHbl€ BeIlleCTBa KJIETKH, UX OHojoruyeckas pojb. Pojib KAaTHOHOB U aHHOHOB B KIJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue nonuMepsl. benkn. AMHUHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTypbl 0enkoBO# Mosekyinbl. IlepBuuHas cTpykTypa Oeika, NenTuaHas CBs3b.
Bropuunas, TperuuHas, ueTBepTHuYHas CTPYKTypbl. JleHarypauus. CBoiictBa  OenKoB.
Knaccuduxkanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonoi.

VYraeBonbsl. MoHOCaxapu/ibl, JUcaxapubl, OJUrocaxapuabl U nojaucaxapuasl. O0muil mwiaxn
CTPOEHHUS U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0B. bronornueckue GyHKINN yriieBOI0B.

JIunu s I'uapodunbHO-THIPOHOOHBIE CBOIICTBA. Knaccudukarms JUIHUIOB.
Tpurnuuepunasl, Gochoaunuasl, BOCKH, crepouabl. buongornueckue QyHkiuu aunujgos. OOmue
CBOMcTBA OMOJIOTMYECKUX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTD.

Hyxneunnosbsie kucinorsl. JJHK um PHK. Crpoenune HyknenHOBbIX KucinoT. Hykneotuusl.
[Mpunuun xommiaementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitnas crupais.
Mecronaxoxaenue u o6nonornyeckue ¢pynkuuu JHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyne AT®. buosnornueckue
¢ynkuun  AT®. BoccraHoBIeHHBIE MEPEHOCUMKH, WX (yHKOMM B  KiIeTke. /[pyeue
nykneozuompugocghamol (HT®). Cexenuponanne JIHK. Memoow: cenomuxu, mpanckpunmomuxu,
npOMEOoMUKU.



CrpykTypHass Ouosiorusi: OMOXMMHYECKHE M OMO(MU3NYECKUE HCCICAOBAaHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOIIEKY. Modenuposanue cmpykmypul u yHKYul 6UOMOREK)y1
u ux komniekcos. Komnvromepmwitl Ou3aiin u opeaHudecKutl cCunmes OUOMONEKY U UX HENPUPOOHBIX
aHano2os.

JdeMoHcTpauuu

[loptpetst: JI. [lonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesneHre  XMMHYECKMX ~ JJEMEHTOB B HEXKHUBOU  MPUPOIE»,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOIEH.

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX JJIEMEHTOB», «CTpoeHme
MOJIEKYNBl BOJB», «BemectBa B cocTaBe OpraHusmoB», «CTpoeHHME MOJEKYNIbl Oenkay,
«CTpyKTyphl O€NKOBONH MOJEKYIbl», «CTpoeHHE MOJEKYl YrieBoaoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCTOTHY, «CTpoeHre MoseKyinbl ATO.

O6opynoBaHue: XUMUYECKas IOCyJia U 000pyJ0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHe OETKOB C MOMOIIIBIO KAaUeCTBEHHBIX PEAKITUI.

JlaGoparopuas pabora «VccienoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIJEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. Ctpoenue n pyHKIUM KIETKH

Tunel kieTok: sykapuoTudeckas W mnpokapuoTuueckas. CTpyKTypHO-(yHKIMOHAJIbHbIE
00pa3oBaHUs KIETKH.

Crpoenue npokaprotudeckoi kiueTku. Kiierounas crenka 6akrepuii u apxeir. OcoOeHHOCTH
CTPOCHHS TeTepoTpO(HON U aBTOTPOPHOUN MPOKAPUOTUIECKUX KIECTOK. MeCTO M poJib MPOKAPHUOT B
OMoILIEHO3aX.

Crpoenne u (yHKIIMOHUPOBAHUE DYKAPHUOTHYECKOW KieTku. [lnazmarmueckas memOpaHa
(mazmanemMma).  CTpykTypa IIa3MaTHYecKo  MeMOpaHbl. TpaHCHOpPT  BEIIECTB  4epes
IIa3MaTH4eckylo MeMmOpaHy: maccuBHBIM (auddys3us, obneruénnas auddy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponumaemocts memOpanbl. Pabora
HATPUI-KaJIMEeBOr0 Hacoca. DHJAOIMTO3: MUHOLMTO3, (arouuto3. DKk3o1uTo3. Kierounas creHka.
CtpykTypa v PyHKIIMHM KJIETOYHON CTEHKH PacCTECHUH, TpUOOB.

Hutommazma. Ilutozonb. Llutockenmer. JIBwkeHwe nuToruia3Mbl. OpraHoujbl KIETKU.
OpHoMeMOpaHHBIe OpraHoufbl KiIeTku: sHjpomuazmarudeckas cets (OIIC), anmapar [onbmxw,
JU30COMBI, UX CcTpoeHue U ¢GyHKUMHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTraHOMIOB KIIETKH.
CrpoeHue TpaHYISIpHOTO peTukynyma. Mexanusm Hanpagnenus 6eakoe 6 OIIC. Cunres
pactBopuMbix  OenkoB.  CuHTE3  KJIETOUYHbIX  MeMmOpan. ['maakuii  (arpanHynspHBIN)
sHAOIUIa3MaTHUeckuii peTukynyM. CekpetopHas ¢yHkius anmapata [onbmku. Moouguxayus
benxos 6 annapame I'onvoxcu. Copmuposxa benxoe 6 annapame I onv0sicu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TonmyaBTOHOMHBIE ~OpraHOWABl KJIETKU: MUTOXOHAPUH, TIACTHABL [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumdbuocenes (K.C. Mepexckosckuu, JI. Mapeynuc). Ctpoenue u
GYyHKIIMM ~ MHUTOXOHAPWUH ©  mnactuia. [lepBuyHBIE, BTOPUYHBIE U  CIIOKHBIE TUIACTHBI
(OTOCHHTE3UPYIOUIUX PYKAPUOT. XIOPOTIACTHI, XPOMOILIACTHI, IEHKOTIIACTHI BHICIIUX PACTCHHIHA.

HememOpannbie opranouabl kinetku CrTpoeHue M (QyHKIMHM HEMEMOPAaHHBIX OPTaHOHIOB
KiIeTku. Pubocomel.  [lpomescymounvie  ¢unamenmoi.  MuKpopuUIaMeHTBL.  AxmuHogvle
Muxkpoguramenmol. MBbIIIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTtpyOouku. Kierounsiii nentp. CTpoeHue u JBHKEHHE JKI'YTUKOB U PECHHUYEK.
MukpoTpyOouku 1utoruia3Mel. LlenTpuons. beaku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mukpompybouxkamu. Momopnvie b6enxu.

Anpo. ObGonouka siapa, XpoOMaTHH, KapHoOIIa3Ma, SAPBIINIKH, WX CTPOSHUE U (PYHKIIHH.
SnepHbliii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B HHTEP(a3HOM sijIpe.
Dyxpomamun u cemepoxpomamun. beaku XpomMaTuHa — TUCTOHBL. JJuHamuka s0epHoti 000104KY 6
mumo3se. AoepHviii mpancnopm.



Knerounsie BxitoueHusi. CpaBHUTEIbHASI XapaKTEPUCTHKA KJIETOK 3YKapHOT (pPaCTUTEIbHOM,
KUBOTHOM, TpUOHOI).

JdeMoHcTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer 1 cxembl: «CTpoeHHE 3YKapUOTHUECKON KIETKNY, «CTpOCHHE )KUBOTHOU KIIETKI»,
«CTtpoeHHe pacTUTENbHOM  KiIeTKW», «CTpoeHue MUTOXOHIpuw», <«SAapo», «CrtpoeHue
MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl paCTUTENbHBIX, KUBOTHBIX KJIETOK,
MUKpOTpenapaTbl 0akTepralIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHBIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JlabopaTopHasi pabdora «lccnenoBaHue miasMoiu3a U JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALNMS U JTUCCUMWISLIUA — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOQHBIA U reTepoTpodHBIA. YyacTue KUCI0poAa B OOMEHHBIX IMpolieccax. DHEPreTuuecKoe
obecneuenue kieTku: npeppaiieHue AT® B oOMeHHBIX nporeccax. PepMEHTATUBHBIA XapakTep
peaknuii KIeTouyHoro Merabonusma. MepMeHThI, UX CTPOEHHE, CBOMCTBA W MEXaHU3M JICHCTBHSI.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTOpOB. belKu-akTUBaTOpbHI U
OeNTKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIU OT PA3INYHBIX (PAKTOPOB.

[lepBuyHBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. PDOTOCUHTE3. AHOKCUCEHHbIU U
oxkcuzenHvlll  pomocunmes y  b6axmepuii. Ceemocobupaiowjue nuSMeHmMvl U NUSMEHMbl
peaxkyuonHoz2o yewmpa. Ponb xyoporuiactoB B mpouecce ¢otocuHTe3a. CBeroBas U TEeMHOBas
daszel. @omoovixanue, Csz., Cs. u CAM-munvr gpomocunmesa. IlpoaykTUBHOCTH (OTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHue (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEeMOCHHTETHKOB: HUTPUPUIUPYIOMHE OaKTepUH,
xKese300aKkTepun, cepoOaKTepuu, BOIOPOAHbIE OaKTeprH. 3HaUeHHE XEMOCHHTE3a.

Anaspobubie opranusmbl. Bunel Opoxenus. IIpoaykTel Opo’keHUS W UX HCIIOJIb30BaHUE
Yel0BEeKOM. AHa’poOHbIE MHUKpPOOPTaHM3MBI KaK OOBEKTbl OHWOTEXHOJIOTUM W BO30YAUTETH
0ose3Hei.

AdpoOHBIE OpraHum3Mbl. OTarbl SHEpreTudyeckoro oobmena. I[loAroToBUTeNnbHBIN ATarl.
I'mukonn3 — 6ecKUCIOPOIHOE PACHIEIUICHNE TIIOKO3bI.

buonornueckoe OKHCIIEHHE, WU KIETOYHOE JbIxaHue. Pojib MUTOXOHIpHII B Mpoleccax
o6uonorudeckoro okxucinenus. uxinyeckue peaknuu. OxucnutenbHoe QochopunupoBanue.
Duepeus membpannoco epaouenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmasol.
[IpeumymectBa a’spoOHOTO TyTH oOOMEHa BeLIECTB INiepel aHa’dpoOHBIM. I PEKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

JdeMoHcTpanuu

IToprpersr: k. ITpuctian, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, 11
Mutuem, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «®DoTocuHTE3», «DHEpreTHueckuii oOmen», «buocunHTes Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MUKPOCKON, 000OpyJOBaHUE /sl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padora «/3ydyeHue KaTaIUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMuJIa3bl WM KaTajlasbl)».

JlaGopatopHas padora «/3ydyeHue GpepMEHTaTUBHOTO paclIeIyIeHUs MEepPOKCHAa BOJOPOIA
B PaCTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHasi pa6ora «CpaBHEHHE IPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE IPOIIECCOB OPOKECHUS U ABIXAHUSD.



Tema 7. HacnencreenHass MH(popManus U peajau3anus eé B KiIeTKe

Peakuun marpuuHoro cuHtesa. lIpMHIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MaTPUUYHOIO
cuHTe3a. Peanm3amus HaciaeacTBeHHOW wuHMopmanmu. ['eHEeTHYeCKHil KOJ, €ro CBOWMCTBA.
Tpanckpunuusa — marpuunbii cuHTe3 PHK. IlpuHIMne! TpanCKpUNIMU: KOMILIEMEHTapHOCTD,
aHTUIApaJUIEIbHOCTh, ACUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnopTHeix PHK B Omocuntese Oenka. YcnoBus
ounocunresa 6enka. Koguposanue amuHokuciot. Posie pubocoM B GnocunTe3e Oemnka.

Coepemennvie npeocmasnenuss o cmpoenuu 2erog. OpraHusanus I'eHomMa y IpPOKApuoT U
9YKapHOT. Perynsus akTMBHOCTH I'eHOB y pokapuoT. ['unoresa onepona (. XKakoo, XK. Mano).
MonexynapHule mexanusmvl dsKcnpeccuu 2eHog y sykapuom. Pone xpomamuna é pecynayuu pabomul
2eHos. Perymnsius 0OMEHHBIX MPOIIECCOB B KieTke. KieTounbit romeocTas.

Bupychl — HekneTouHble (OpMBI KU3HM U OOJUratHele napasutbl. CTpOE€HUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuznennwiti yuka JJHK-codeporcawux supycos,
PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycurie 3a00eBanus yenoBeka, )XuBOTHBIX, pactenuit. CIINJ], COVID-19, commansHbie
Y MEITUIIMHCKHUE TPOOIJIEMBI.

Buoungopmamuka: unmeepayusi u ananuz 6omvuux maccusog («bigdatay) cmpyxmypuoix
buonocuueckux oanuvix. Hanomexnonoeuu ¢ buonocuu u meouyune. Ilpoepammupyemvie ghynxyuu
benxos. Cnocodovl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabmuuet w  cxembl: «buocwHTe3 Oenkay, «l'eHeTmyeckuid Kom», «Bupyce»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ZKM3HEeHHBbIH LUK KJIETKH

Knerounsrii nwmkm, ero mepwoabl u perymsimus. WMuatepdasza m muto3. OcobeHHOCTH
mpoleccoB, nporekaromux B uHTepdaze. [loaroroBka kimetku k nenenuro. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHUI), CUHTETHUECKUH M TOCTCUHTETUYECKUH (IMPEMUTOTUYECKHI) MEpUOIbI
nHTEep(Da3hI.

Marpuunbii  cunte3 JIHK - permmmkamums.  Ipunnuner  permmkamuun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM ~ CHHTE3,  AHTUIIAPAUIEIBHOCTh.  MexaHu3M
perukauuu JJHK. Xpomocombl. Ctpoenue xpomocom. Ternomepsl U Tenomepasa. XpoOMOCOMHBIN
HAaOOp KJIETKH — KapuOTHUN. JIMIUIOMIHBIA W TamjgouIHBIM HAOOpBI XpoMocoM. ['omMosiornyHbIe
xpoMocoMmbl. [10710BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTauy MUTO3a U IPOUCXOALINE B HUX MPOLECChI. THUIIBI MUTO3a.
Kapuokunes n uutokunes. buonornueckoe 3Ha4eHUE MUTO3A.

Perymsimus MUTOTHYECKOTO LIMKIIA KIETKH. [IporpaMMupyemas kjaeToyHasi THOENb — aromnTo3.

Knerounoe sapo, XpoMocoMsbl, (yHKIMOHAJIbHAs T'€HOMHKA. Mexanusmol nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugposaa knemxa» — buoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuupel u cxembl: «KHM3HEHHBIH IMKI KIETKH», «MHTO3», «CTpOE€HHE XPOMOCOMM»,
«Permmukanus JHK».

OO6opynoBaHHe: CBETOBOM MMKpPOCKOI, MHKporpenaparbl: «MHTO3 B KIETKax KOpellKa
JTyKay.

JlabopaTopnasi pabora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTtopunas pabGora «HaOmromeHue MuTO3a B KIETKaxX KOHYMKAa KOpeEIIKa Jyka (Ha
rOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTpoenne u pyHKIMH OPraHu3MoOB



buonornueckoe  pazHooOpazue  OpPraHU3MOB. OIHOKIIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS M KUIHEACATEIHHOCTH OJHOKIETOUYHBIX OpPraHum3MoB. bakrepum,
apxeu, OJHOKJIETOYHbIE I'pUObI, OJHOKJIETOYHbIE BOAOPOCIH, IPYrHue MpOTUCTHI. KooHMalbHbIE
OpraHU3MBI.

B3anMocBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pactenuii. Turbl pacTUTeNbHBIX TKaHEH: 00pa3oBaTeIbHasl, HOKPOBHAs, IPOBOIAILAS,
OCHOBHasA, MexaHmueckas. OCOOCHHOCTH CTpOCHHMs, (PYHKIMI U PACHONIOKEHHs TKaHEel B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX M YelOBeKa. TUIbl dKUBOTHBIX TKaHEH: AMHUTEIUAIbHAS, COCTUHUTENbHAS,
MbllieyHasi, HepBHasg. OCOOEHHOCTH CTPOEHHMs, (QYHKIUN U pacloJOKEHUS TKaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TreHepaTUBHBIE OpraHbl pacTeHHil. OpraHel U CHUCTEMbl OPraHOB
JKUBOTHBIX U 4elnoBeKa. OYHKIIMU OPraHOB U CUCTEM OPI'aHOB.

Onopa tena opranu3mMoB. Kapkac pactenuid. CkeneTsl OJJHOKIETOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIl1 11 BHyTpeHHuU# ckener. CTpoeHHe U TUIIbI COeAMHEHUS KOCTEl.

JIBwxkeHne  opraHm3mMoB.  JIBmKeHHWE  OJHOKIETOYHBIX  OpPraHu3MOB:  aMEOOMTHOE,
KTYTUKOBO€, PECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI M HACTUU. [[BIKEeHHE
MHOTOKJIETOYHBIX )KMBOTHBIX M YeJIOBEeKa: MblllieyHas cucreMa. Peduekc. CkeneTHbIE MBILIIBI U UX
pabora.

IIntanue opranmsmos. [loryomenne BOABI, YIVIEKHCIOTO ra3a M MHMHEPAJIBHBIX BEIICCTB
pacrenuaMu. [IuTaHme >KMBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE IHILEBAPCHHUE.
IInTaHue MO3BOHOYHBIX >KMBOTHBIX. OTAENBl NUINEBAPUTENBHOTO Tpakra. [InmieBapurenbHbIe
xeunessl. [InimeBapuTenbHas CUCTEMa YEIIOBEKA.

Jlpixanue opranu3moB. Jlprxanwe pacteHuid. Jlpixanwe >KUBOTHBIX. Juddy3us razos uepes
noBepxHocTh KieTku. KoxxHoe papixanue. [IpixatenbHas mnoBepxHocTh. JKaOepHoe M JEroyHoe
IbIXaHHE. /[pIXaHue ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS
JNETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXaTenpHas cHUCTEMa 4YeJOBEKAa. MeXaHu3M BEHTUIISLUU
NErKUX y NTUL U MIEKONUTAoMUX. Perymnsuus apixanus. [IpixarenbHbie 00bEMBI.

Tpancnopt BeniecTB y opranu3mMoB. TpaHCIIOPTHBIE CUCTEMBI paCTCHUN. TpaHCIIOPT BEIECTB
y )kUBOTHBIX. KpoBeHOCHas cucreMa u e€ opransl. KpoBeHOCHas cucTemMa 03BOHOYHBIX KUBOTHBIX
u yenoBeka. Cepale, KpPOBEHOCHBIE cocy/bl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJOLHUOHHbIE
YCIOXHEHHUs CTPOEHHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHbIX. Pabora cepauma u eé
peryisuus.

Beigenenne y opranu3moB. Beinenenue y pacteHuil. BeineneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyosd. Opransl BeliesieHUs. OUIbTpaLus, ceKpelns 1 00paTHOe BCaChlBaHUE
KaKk MeXaHM3Mbl paboThl OpraHoB BbliedeHUsA. CBs3p IMOJOCTH Tejla C KPOBEHOCHOM U
BBIJICIIUTENIBHON CcUCTEMaMH. BplieneHne y IO3BOHOYHBIX JKMBOTHBIX W uenoBeka. lloukm.
Crpoenue u GpyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHUE MOUYH Y YETIOBEKa.

3ammTa y opraHu3MoB. 3aliuTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepHil U IIUCTHI
IIpOCTEHIINX. 3aluTa y MHOTOKIETOUHBIX pacreHuil. Kyrukyna. CpenctBa NAacCUBHOM U
XUMHUUYECKOH 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHU3Ma OT
6one3neld. IMmyHHast cuctema uenoBeka. KieTouHbIi U TyMOpaIbHBI HMMYHHUTET. Bposx1€HHBIIHM
U TpuoOpeTEéHHBIN crienupruecKuii UMMYHUTET. TeopHs KIOHAJTbHO-CEJIEKTUBHOTO MMMYHHUTETA
(IT. DOpmux, ®. M. bepner, C. ToneraBa). BocmamurenbHble OTBETHl OpPraHu3MoB. Poib
BPOXAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxumocTe M perymsuMs |y OpraHu3MoB. Pa3zapaxumMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucbl. Pa3apaxuMOCTh M peryisinus y pacTeHHi. PocTOBBIE BemiecTBa U MX
3Ha4YCHHUE.



HepBHas cucrema u pedaekTopHas peryiasnus y >KuBOTHbIX. HepBHas cucrema u €€ OT/AebI.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI y dKUBOTHBIX. OTIENbI TOJIOBHOI'O MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexropnas ayra. besycioBHble n ycioBHbIE pe(IeKChI.

I'yMopanbHas perynsnus M SHIAOKPUHHAs CHUCTEMa JKMBOTHBIX M 4enoBeka. JKermessl
SHJOKPUHHOM CHCTEMBI M HX TOpPMOHBI. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOW U
SHJIOKPUHHOU cucTeM. [ unoranamo-rumnodu3apHas cCucTeMa.

JdeMoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuuer u cxembl: «OJHOKIETOYHBIE BOJIOPOCIH», «MHOTOKIETOUHBIE BOJOPOCIH»,
«baxrepun», «IIpocreiimme», «Opraisl IBETKOBBIX pacTeHU», «CHUCTEMbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanm pacrenmit», «KopHeBbIe CUCTEMBI»,
«Ctpoenue ctedmnsi», «CTpoeHne JUCTOBOM TUTACTUHKNY, « TKaHU )KUBOTHBIX», « CKEJIET 4eTOBEKa,
«ITumeBaputensHas cucremay, «KpoBeHocHas cucreman, «llpixarenpHasi cuctema», «HepBHas
cuctemMay, «Koxa», «Mpimeynas cucrema», «BoimenurenbHas cucremay, «OHIOKPUHHAS
cucreMa», «Crtpoenue Mbimnb», «mmynuteT», «KumeunononoctHele», «Cxema MNHUTaHUA
pactenuii», «KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpoeHue TUIpbD, «CTpOeHHe
wiaHapuny, «BHyTpeHHee cTpoeHHe [0kJaeBoro uepBs», «HepBHas cucrema pwiO», «HepBHas
cucrema Jarymkn», «HepBHas cucrema npecMbikatonuxces», «HepBHasa cucrema ntuny, «HepeHas
cucTeMa MJIeKONUTaImux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenapaThl OJHOKJIETOYHBIX OPIraHH3MOB,
MUKpOTpenapaTbl TKaHEeW, pPaKOBUHbI MOJUTIOCKOB, KOJJIEKIIMHM HACEKOMBIX, UITIOKOXKHX, JKHUBbBIE
9K3eMIUISAphl KOMHATHBIX pacTeHUl, repOapuu pacTeHUI pa3HBIX OTAENOB, BIAXKHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue i JEMOHCTpAIMM MOYBEHHOTO M BO3AYIIHOTO MUTAHMS PACTEHHH, pacilernieHus
KpaxMaja 1 OeNKoB MoJ JeHCTBUEM (epMEHTOB, 00OpyaOBaHUE ISl JEMOHCTPALMU OIBITOB IO
W3MEPEHUIO0 KU3HEHHOW €EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX JABUKEHUN, MOJEIIH
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEel pacTEeHUI».

JlaGopaTropHas padora «/3yueHue TKaHei 5KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKJIIouYasi BEreTaTMBHOE) U MOJoBoe. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaus, KIOHUPOBaHUE.

[TonoBoe pa3mHosxenue. [lonossie kineTku, uim ramersl. Meiio3. Ctaguu meiio3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbICi Meiio3a U IIOJIOBOTO Ipolecca. Melo3
U €r0 MECTO B KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazutue. 'amerorenes y ;kuBoTHBIX. [losioBbIe skene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KIIeTOK. CniepmaroreHes u ooreHes. CTpoeHue MOJIOBBIX KIIETOK.

OmoioTBOpeHNE W SMOpPUOHANBHOE PAa3BUTHE KHUBOTHBIX. CrocoObl OMJIOJOTBOPEHHMS:
Hapy»XHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHEe3). DOMOPHONIOTHS — HayKa O Pa3BUTUHU
opranusMoB. Mopgozenez — oona uz enaguvix npoobnrem smopuonozuu. Konyenyus mopgozenos u
mooenu mopghozenesa. Ctanuu >MOpHOreHe3a KUBOTHBIX (Ha mpumepe nsarymku). [IpoOnenue.
Tunsl apoGnenus. /Jemepmunuposannoe u HedepMuHuposanHoe Opobnenue. bracmyna, munvl
onacmyn. OCOOEHHOCTH JpOOJIEHHUS MIICKONUTAIOMIUX. 3apOJIbIIIEBbIe JUCTKH (TacTpyJIsLus).
3akiagka OpraHoB M TKaHEH M3 3apoJBIIIEBBIX JINCTKOB. B3anmHOe BiMsHME dYacTeil
Pa3BUBAIOLIETOCS 3apoJibliia (AMOpPHOHANbHAS MHIYKIMS). 3aKiajJKa IJIaHa CTPOEHUS KHUBOTHOTO
KaK pe3ysbTaT HepapXUyecKHX B3aUMOJCUCTBUI reHoB. BiunsHue Ha >MOpHOHAIBHOE pa3BUTHE
pa3NnUYHbIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u passutue xxuBoTHBIX. [locTamMOpronansHbIi nepuon. [IpsiMoe u HenpsiMoe pa3BHUTHE.
Pazputue c¢ meramopdo3zom y O€CrO3BOHOUYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHomoruueckoe



3HAQUYEHHE MPSMOTO MU HENPsIMOTO pPa3BUTHS, UX paclpoCcTpaHeHUE B Mpupoje. Tumbl pocrta
KUBOTHBIX. DaKTOPBI PETYISIMU POCTA KUBOTHBIX M 4eloBeka. CTaauu MOCTIMOPHOHATBHOTO
pa3BUTHUsL y KMBOTHBIX M uejoBeka. [lepuonbl oHTOreHe3a uenoBeka. CTrapeHHe U CMEPTh Kak
OMOJIOTUYECKUE TIPOLIECCHI.

PasmHuosxenue u pazputue pacrenuil. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM ITUKIIE
pactenmii. OOpazoBaHHe CIIOp B Tpoliecce Meio3a. ['amerorenes y pacrenuid. OIIOJ0OTBOPEHHE U
pa3BUTHE pPACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUM.
OO6pazoBaHue U pa3BUTHE CEMECHH.

MexaHu3Mbl perysiii OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Moptperst: C. I'. HaBamun, X. IlIneman.

Tabmuubl 1 cxembl: «BereraTuBHOE pa3MHOkKeHHE», «THIBI OECIOIOr0 pa3MHOXKECHHUS,
«Pa3zMHOXEHHE XJIAMUIOMOHAbI», «Pa3zMHOKeHUEe 3BIIIeHbI», «PazMHOKeHUE ruape», «Meios3y,
«Xpomocombly, «I'ameroreHes», «CTpoeHne SUIEKICTKH U CriepMaTo3ouia», «OCHOBHBIE CTaJUU
oHTOreHe3a», «IIpsAmoe u HenpsiMoe pa3BUTHE», «Pa3BUTHE MaICKOTO KyKay, «Pa3BuTue capaHum»,
«Pa3BuTHe NATYMIKNY, «/[BOWHOE OIJIOOTBOPEHHE Y IBETKOBBIX pacTeHUi», «CTpOeHHE CeMsH
OJHOJIOJIbHBIX U ABYAOJBHBIX pacTeHUN», «KM3HEHHBIM UK MOPCKOW KamycTbD», «/KU3HEHHBIN
UK MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MHUKPOTpENapaThl SUIEKICTOK U CIePMaTO30UIOB,
MoJienb «L{UKIT pa3BUTHS JISATYIIKN.

JlaGoparopnass pabGora «l3yuyeHue CTpPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparax.

IIpakTuyeckass padora «BbisBIeHHE TPU3HAKOB CXOJICTBA 3apOJbIIIECH TMO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Hcropust cTaHOBIICHUS U Pa3BUTHsI TeHETUKM Kak Hayku. PaGotel I'. Mengens, I'. ne @pusa,
T. Moprana. Posib oTedecTBeHHBIX yUEHBIX B pa3BuThH reHetukn. Padorsr H. K. Kombemosa, H. 1.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenxo, H. B. Tumodeepa-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE IOHSATHUS U CHUMBOJIBL. |'OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHbBIE
I€Hbl, aJbTEPHATUBHBIC TNPU3HAKH, JOMUHAHTHBIMA M PELUECCUBHBIM IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YMCTas JHUHUA, THOpUAbI, reHoTur, (eHotun. OCHOBHBIE METOJBI TEHETHKHU:
rUOPUA0TIOTMUECKUM, ITUTOIOTHUECKH, MOJIEKYISIPHO-T€HETUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeer-Pecosckuii.

Tabnuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlabopaTopnas padora «/[po3oduna kak 00BEKT T€HETUYECKIX UCCIICOBAHHIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBeiil 3akon MeHnaens — 3aKk0H eIuHO00pa3usi THOPUIOB
nepBoro nokosienus. [IpaBuino nomuHupoBaHusi. Bropoit 3akoH MeHzaens — 3aKOH pacUIeIUIeHUs
npu3HakoB. [luTonoruueckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4iucTOTh raMer.

Ananusupyrouiee ckpemuBanue. [IpomexxyTounblil xapaktep HacienoBanus. Paciiennenue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aKOH He3aBUCUMOTO HaclleJOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIUBAHUSI.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CrerieHHOE HaciaelIoBaHUE
T€HOB, HAPYILICHHUE CLIETUICHUS] MEX 1y TeHaMH. XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH.



I'eneruka mnona. XpOMOCOMHBI MEXaHU3M OIPENENIECHUs I0da. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. l'OMOraMeTHnlli M TIeTeporaMeTHbI IoJ. ['eHeTndeckas CTPyKTypa IOJIOBBIX
xpomocoM. HacinenoBanue npu3HAKOB, CUEIUIEHHBIX € MTOJIOM.

l'enotun kak wemoctHas cucreMa. I[lmedoTponuss — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOKECTBEHHBIM ~ ajuieu3M. B3anmMoAeicTBHE HEaIeNbHBIX TI'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTdeckuii KOHTPOJIb pa3BUTHS PACTEHUM, JKMBOTHBIX M 4YEJIIOBEKa, a TaKXke
(DU3HOJIOTMYECKHUX MPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIUH. ['eHeTHUECKnE MEXaHU3MBbI
CUMOMOTCHE3a, MEXaHW3MbI B3aUMOJICHCTBUS «XO3SUH — IMAPa3uT» U «XO3AUH — MHKPOOHOM.
['eHeTnyeckue acmeKkThl KOHTPOJISI M U3MEHEHHS HACJIEICTBEHHOM HH(POpMAlMH B TMOKOJICHHIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «llepBbiii U BTOpOM 3akoHBI Mennens», «Tperuit 3akoH Menzaensy,
«AHanmu3upymiiee ckpemmuBanue», «Hermomnoe momuHMpoBaHue», «CIENICHHOE HACJEIOBAHUE
MPU3HAKOB Yy npo3oduiby, «['eHeTnka moma», «Kapuotun venoseka», «Kapuotum apo3oduiby,
«Kapuotun ntuue», « MHOKECTBEHHBIN aJuienn3m», «B3anMoaeiicTBie TEHOBY.

OGopynoBaHue: MOJEIb ISl JIEMOHCTPAllUM 3aKOHOB €IWHOOOpa3usi THOPHUIIOB TIEPBOTO
MOKOJICHUSI M PpACIICIUIEHUS MNPU3HAKOB, MOJENb ISl JEMOHCTpPAIlMM 3aKOHAa HE3aBUCHMOTO
HACJIEIOBaHUS MPU3HAKOB, MOJENb ISl JIEMOHCTPAIIMU CIEMJIEHHOTO HAcJeI0BaHUs MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTHyeckasi padora «V3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHHUS Yy
TPO30(UITBD».

IIpakTHyeckasi pabora «V3yueHue pe3ynbTaTOB JUTHOPUIHOTO CKpPEUIMBAHHUS Yy
TPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuma u cpenbl npu  popmupoBaHuu deHoTHna. V3MeHYMBOCTH
npu3HakoB.  KauecTBeHHbIE M KOJIMYECTBEHHbIE  NPHU3HAKUM. Buapl  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

Monudukanronnass u3MeH4UBOCTh. Ponb cpenbl B (opMupoBaHuM MOJUGUKAITHOHHON
n3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanumonHslii psag v BapuauuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enotTunuueckass u3MEeHUYUBOCTh. (CBOICTBa TE€HOTUIIMYECKOW HW3MEHUYMBOCTH. Buabl
TeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

KoMOunaTtiBHass M3MEHYMBOCTb. Mei03 M TMOJOBOM MpOLEcC — OCHOBa KOMOMHATHUBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYHUBOCTH B CO3JIaHUM '€HETHMUYECKOTO pa3zHooOpas3us B
npezesax 0JHOr0 BUAA.

MyrauyoHHass W3MEHYMBOCTh. Buapl MyTauuili: Te€HHbIE, XPOMOCOMHBIE€, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLMPOBAHHBbIE MyTaluu. SaepHble W UUTOIUIA3MATUYECKUE MYTallUU.
Comarnueckne M MOJOBblE MyTauuH. [IpuyvHBI BO3HUKHOBEHUS MyTanuid. MyrareHel M HX
BIIMUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO MpOIecca. 3aKOH TOMOJIOTMYECKHUX
psnoB B HacienctBeHHoW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHYMBOCTH H
HaCJEACTBEHHOCTb.

Onucenemuka u 3NUCEHOMUKA, POJb SNUSEHEMUYECKUX (HaKkmopod 8 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumer u  cxembl: «Bumel u3MeHunBocTH», «MoauduKanMoOHHAsS HW3MEHUYHUBOCTHY,
«KoMOuHaTHUBHAS M3MEHUUBOCTHY, «Meho3y», «OmnonoTBopenuey», «l' eHeTnueckue 3aboeBaHUS
4yenoBeKay, « Buasl Mmyranuiny.



O6opynoBaHue: KHUBbIE H TepOAPHBIC D3K3EMIUISIPHl KOMHATHBIX PACTEHUH, PHUCYHKU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

JlabopaTtopnasi  pa6ora  «lccremoBaHue — 3aKOHOMEPHOCTEH  MOAM(PHKAITMOHHOMN
n3MeHYuBOCTH. [locTpoeHne BapualiMOHHOIO psijia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrauuu y 1po30(}uisl (Ha TOTOBBIX MUKPOTIPETIApaTax).

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuotun wyenoeka. MexayHapogHas MporpaMma HUCCIEJOBAHUS T'€HOMA YEJIOBEKA.
Metoapl M3Y4eHHS TEHETHKH YEJIOBEKA: T'€HEATIOTMYECKHM, OJM3HEIOBBIN, ITUTOTCHETUYECKUM,
MOMYJISIIMOHHO-CTATUCTUYCCKUN,  MOJICKYJIApHO-TeHeTHYeCKuid. COBpPEMEHHOE  OIpeesieHHe
TE€HOTHIA: MOJHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBAHUE, B TOM uuciie ¢ nomoinpio [TIP-
ananu3a. HacnencrBennsie 3a00jieBaHus 4eoBeKa. [ €HHbIE M XPOMOCOMHBIE OOJIE3HU UEJIOBEKA.
bone3nn ¢ HaciaeACTBEHHON MPEAPACIIONOKEHHOCTRI0. 3HAYCHUE METUIIMHCKON TEHETUKU B
MPEAOTBPAIICHUA U JICUEHWW TEHETHYECKHX 3a00JieBaHUN uenoBeKa. MeanKo-reHeTHIeCKOe
KOHCyNbTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHSATHE «TE€HETHYECKOTO Tpy3ay. DTHUYECKUE ACHEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue QakTopsl TOBBIIIEHHONW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PHU3MYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKPYXKaroIlen cpepl. ['eHeTnueckast mpeipacioioKEHHOCTh YeJIOBEKa
K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Kapuotum uyemoBeka», «MeToapl W3y4eHHUS TEHETHKH YEJIOBEKay,
«"eneTnyeckre 3a00I€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIA3 POJIOCITIOBHONY.

Tema 15. Cesiekuiusi OpraHu3sMoB

JoMecTukanmusi M celeKuus. 3apoKJACHUE CeleKUMU W aomecthkauunu. Yuenne H. U.
Basuioa o LleHTpax mporCX0KACHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX pacTeHu. Posb cenexkuun B
CO3[IJaHUU COPTOB PACTEHUH U MOPOJ XKUBOTHBIX. COpT, MOpoJa, mTamMM. 3aKOH TOMOJIOTHYECKHUX
pAnoB B HacienctBeHHOW m3MmeHumBoct H. V. BaBumiioBa, ero 3HaueHue yisi CEJIEKIMOHHOMU
paboTHI.

MeTozapl CeleKIMOHHOW paboThl. MCKycCTBEHHBIN OTOOp: MAacCOBBIA M HWHIAMBHIYATbHBIH.
Otanbl KOMOWHAIIMOHHOM celieKIuu. VcnblTaHue NPOU3BOIUTEICH MO MOTOMCTBY. OTOGOp MO
TeHOTHUITY C MOMOIIBIO OLEHKU (DEHOTHIA MOTOMCTBA U OTOOP MO T'€HOTHIYy C MOMOUIBIO aHAIM3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CeNeKIHOHHOW paboTel. PamuanuoHHbiii u
XUMHYECKUA MyTareHe3 Kak HWCTOYHHUK MYyTauud y KyJIbTYpHBIX (OpM  OPTraHHU3MOB.
Hcnonb30BaHMe T€HOMHOTO peAaKTHpPOBaHUS U MeTo/10B pekomOuHanTHbIX JIHK mis momyuenus
HCXOJIHOTO MaTepuaa JJisi CEJIeKIHUU.

[lonyuenune  monumiounnoB. BuyTpuBumoBas  rubpuausauus.  bauskoponacTBeHHOE
CKpelllMBaHKe, UK UHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, Ui ayTOpuIuHr. I'ereposuc u ero
npuunHbl. Vcnone3oBanue rereposuca B cenekuuu. OtnanéHHas rubpuamsanus. [Ipeomonenue
Oecrioius MEXBHUAOBBIX THOPHIOB. JloCTIKEHUs] CENEeKIUU pPAacTEHUH M KUBOTHBIX. «3enénas
DesonoyuUsLy.

CoxpaHeHHe M HM3YYE€HHE TE€HETUYECKUX PECYpPCOB KYIbTYPHBIX PACTEHUHW U UX AUKUX
poauyeit uisi Co3MaHusl HOBBIX COPTOB U THOPHUIIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. H3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 8 YETIAX YIVUUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUIL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUueM COB8PEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUU, Nepedosvlx uoell U
NepCcneKmueHbIX MexXHON02U.

JdeMoHcTpanuu

IToptpersr: H. . BaBunos, 1. B. Muuypun, I'. 1. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.



Tabmuuer 1 cxembl: «LIEHTPBI MPOUCXOXKICHUS U MHOT000pa3usl KyIbTYPHBIX PAaCTCHUI»,
«3aKOH TOMOJIOTMYECKHUX PSJIOB B HACJIEICTBEHHOM W3MEHUYMBOCTHY», «METOAbl CEIEKLIUN»,
«Otnanénnas rudpuan3anusy, «MyrareHesy.

JlabopaTopHasi padora «/I3yueHue COpPTOB KyJIbTYPHBIX PACTEHMM M IMOPOJ JOMAIIHUX
YKUBOTHBIX).

JladopaTopHas pa6ora «/I3ydueHne METOIOB CEJICKIIUU PACTCHUII.

IIpakTnueckas padora «lIpuBuBKka pacTeHuii».

Ikckypeust «OCHOBHBIE METOJIBI U JIOCTHKEHHUS CEJICKIIMM PACTeHUM W JKUBOTHBIX (HA
CENIEKIIMOHHYI0 CTaHIMIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENBHBIM YYacTOK, B TEIUTUYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buorexHosorusi 1 CHUHTeTHYeCKast OMOJIOT Ul

OOBbeKThl, HCHOJB3yeMble B OHWOTEXHOJIOTMM, — KIETOYHbIE M TKaHEBBIE KYJIbTYpHI,
MUKpPOOPIraHMU3Mbl, MX XapakTepucTuka. TpaaulMoHHas OHOTEXHOJOTHs: XjeOoIeueHue,
MOJIyY€HUE KUCIOMOJIOYHBIX NMPOAYKTOB, BUHOJenHe. MukpoOuonornueckuii cuHTe3. OOBEKThbI
MHUKpPOOHOJIOTMYECKUX TeXHoJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHCIOT U BUTAMHHOB.

Co3gaHue  TEXHOJOTMH W HMHCTPYMEHTOB  LEJCHANPABICHHOTO  W3MEHEHHUS U
KOHCTPYHPOBAHHUSI T€HOMOB C LIEJIbIO MIOJyYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COAEp KAIlUX HE
BCTpEUaroluecs B NpUpojie ONOCUHTETUYECKUE TTYTH.

Kirerounas wmuxkeHepus. MeTolbl KyJabTypbl KIE€TOK M TKAaHEH pPAaCTEHWW W KUBOTHBIX.
Kpuobanku. Comarnueckas ruOpuauzanuss U coMaTHdeckuil smOpuorenes. Hcmonb3oBaHue
TariOuJIOB B CEJIICKUUU paCTeHHUU. [lonyuenue MOHOKIOHANbHLIX aumumen. Hcnoavzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHGLIX anmumenl 6 Meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHHUE.
PexoHCTpyKIHS SHLEKIETOK U KIOHUPOBAHHME KUBOTHBIX. METOJ TpaHCIUIAaHTAlMH s/Iep KIIETOK.
Texunonocuu  0300posieHUs,  KYIbMUBUPOGAHUS U  MUKPOKIOHANILHO20 — PAZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHasi U TeHHasi WHKeHEepHusa. VICKYyCCTBEHHBIM CHUHTE3 T'€Ha M KOHCTPYMPOBAHUE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTWKEHHS W TIEPCTICKTHUBBI
XPOMOCOMHOM U T€HHOH MH)KEHEPUU. DKOJIOTHUECKHE U AITUYECKUE TPOOIeMbl FTEHHON MH)KEHEPHH.

Menununckue OuorexHosoruu. IloctreHomuas 1mudposBas meaunuHa. [11[P-muarHocruka.
MeTa00IOMHBIN aHaINU3, TEHOIICHTPUYECKHUI aHAJIW3 MPOTEOMa YeJOBEeKa ISl OLIEHKH COCTOSHUS
ero 3710poBbs. Vcnonap3oBaHue CTBOJIOBBIX KJETOK. TapreTHas Tepamnusi paka. 3 D-Ououmxenepus
Ui pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTUH, CO3JaHMsI KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJIOTUN TPEXMEPHOTO OUONMPHHTHUHTA M cKaQQOIAMHra Ui PEIIeHUs
3a/1a4 NEePCOHAIM3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BAaKUMH C IeNbl0 00ecreyeHus] KOMOMHHUPOBAHHOW 3alMTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MeXaHM3MOB (yHkuuoHupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

TaGnuue! u cxemsl: «/cnosib30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounasi unxxenepus», «['eHHass UHXKEHEPUSI».

JlaGopatopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOT M.

IIpakTnueckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOYKTOBY.

Jkckypeusi «buoTexHoNmOrHs — BakKHEHIIas MPOM3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOLIHMOHHBIX NPEACTABICHHUI B 0HOJIOTHHI

OpoumoronHas teopust Y. lapsuna. IIpennoceuik BO3HUKHOBEHUS AapBUHU3MA. JKHU3HB U
Hay4Has JearesbHoCTh Y. J[apBuHa.



JIBroKymre cuiibl 3Bosonny BuIoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOXKCHHS
OpraHu3MOB, HACJEICTBEHHAs HM3MEHUMBOCTh, OOpbOa 3a CyIIECTBOBAHME, ECTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmrnenune cunretndeckoir Teopun sBoronuu (CTD). HelitpanbHas Teopus 3BOJIOLHUU.
CoBpeMeHHass SBOJIONHMOHHAS OWOJIOTHS. 3HAYEHUE HBOJIOINHMOHHONH Teopuu B (HOpMUpOBaHHH
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpauuu

[Toptpersl: Apucrtorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxembl: «Cucrema sxuBor mpupozas! (mo K. JluaHero)», «JlecTHHMIIa >KHMBBIX
cymect (1o Jlamapky)», «MexanuzM (GopMHpoBaHUS MPUCHTOCOOIEHUN Y pacTeHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «Haxoaku Y. JlapBunHay,
«®opmbl 00pbOBI 3a cymiecTBoBaHue», «lloponbl romy6eit», «MHorooOpasue KyiabTypHBIX (hopm
KarmycTel», «llopomel MOMamIHUX JKUBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BHAOB (mo Y.
HapBuny)», «CxemMa COOTHOUICHHS JBIKYIIMX CHJI 5SBOJIONHN», «OCHOBHBIC TIOJOKECHUS
CHHTETHYECKOUN TEOPHH IBOIFOIIHI.

Tema 2. MuKkpo3BoJIronus M €€ pe3yjbTaThl

[Momynsimust Kak dneMeHTapHas equHHIa dSBomonnd. COBpEMEHHBIE METOIBI OIEHKH
TEeHETHYECKOTO Pa3HOOOpa3Hs M CTPYKTYPHI MOMyJsiuid. M3MeHeHue reHo(oHIa MOMyIsIuu KaKk
JJIEMEHTAPHOE DBOJIIOLMOHHOE SBJIEHWE. 3aKOH TIeHeTW4Yeckoro pasHoBecus Jx. Xapam, B.
Baitn6epra.

OneMeHTapHble (aKTOphl  (ABMDKYIIME CHUJIBI) JBOJIOUMHM. MyTallMOHHBIA IpoIlecc.
KombOunatuBHas n3amMeHInBOCTh. [[peiid reHoB — ciydaliHble HEHAINpaBJICHHBIC H3MEHEHHS YacTOT
ajteneit B nomyisiusax. Oddext ocHoBatens. Dggexm Oymwviriounozo eopaviwka. CrudiceHue
2EHeMUYecKo20 pasHoobpasus: npuyunvl u cireocmeus. llpossnenue s¢gexma Opetigpa eenos 6
oonbuwux u  manelx nonyaayuax. Murpanuu. WM3onmsmus  nomynsuuii: | reorpaduyeckas
(mpocTpaHCTBEHHAs ), OHMoJIoTHYeCcKast (PerpoyKTUBHAS).

EctectBennslit 0TO0p — Hampaistonuii akrop 3Bostonnu. GopMbl €CTECTBEHHOTO 0TOOpA:
JNBIDKYIIANA, — CTAOWIM3UPYIOMIMM,  pa3pbiBapomui  (au3pyntuBHbIA).  [lomoBodt  oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPO3BOIIONMHU. Bo3HUKHOBEHUE
MpUCTIOCOOIEHU Yy opraHu3MoB. ApoMopdo3bl U uanoagantauuu. [Ipumepsl npucnocoOneHuii y
Oopranu3MoB:  Mopdosorndeckue,  (QU3UOJIOTUYECKHE, OHOXUMHUYECKHE,  IOBEIACHUYECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u CTpykTypa. BumooOpazoBaHue Kak pe3yibTaT MHKPOIBOJIIOIHH.
WM3onsumss — xmoueBod  Qaktop BupooOpazoBanus. Ilyrh u  cmocoOGbl  BuA00Opa30BaHUS:
ainonarpuyeckoe  (reorpaduyeckoe), CHUMIIATPUUECKOE  (9KOJOTHYECKOe), «MTHOBEHHOE»
(momurutonan3anus, rubpuanzanus). JIuTenbHOCTb SBOTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomOnMOHHOM  OHonorMM B pa3pabOTKe HAaydyHBIX METOJIOB  COXpaHEHUs
O6nopazHooOpasus. MHKpPO3BOMIONMSA M KOIBOJIOIMS MMapasUTOB U HUX X03s5€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxkos, 2. Maiip.

Tabnuuel u cxembl: «MyTallMOHHAs M3MEHYMBOCTBY, «llomynsioHHas CTPYKTypa BHIa»,
«Cxema mposiBieHuss 3akoHa  Xapau—BaifnOepra»,  «/IBwkymue  CHJIBI  3BOJIIOLUMNY,
«OKOJIOTHYEeCKasi H30JSIIMA  TOMyIsIuuid  ceBaHckoll  Qopenm», «l'eorpaduueckas H30IALMS
JMCTBEHHUIBI CUOMPCKOM W JIMCTBEHHHUIIBI AAaypcKoit», «[lomynslnoHHbIE BOJHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «Cxema JeWCTBUS €CTECTBEHHOro oT0opa», «Popmbl OOprObI 32
CYIIECTBOBAHHEY, «aaycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMBbIE»,
«[ToxpoBUTENBECTBEHHAsT OKpacka >KMBOTHBIX», «lIpemympexnaromias OKpacka >KHBOTHBIXY,



«DPu3noNIOrHUecKue amantanun», «lIpucrocoOneHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTHY,
«Kputrepun Buma», «Bunpel-nBoitnukm», «CTpykrypa BHzaa B 1npupoae», «CrocoObl
BujooOpasoBanus»,  «l'eorpapuueckoe  BuAooOpasoBaHue  TpEX  BHJIOB  JIAHABIIICH,
«JKO0JIOTUYECKOE BMJI000pa3oBaHWE BUAOB CHHMIY, «llomumnonasl pactenuit», «KamyctHo-
peNeUYHBINA THOPUIY.

ObopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydella MNTHI[ U 3BEeper C
NpUMEpaMU PA3JUYHBIX TPHUCIIOCOONICHUH, Yydena NTHII W 3BEpei pasHbIX BUAOB, repOapuu
pacTeHui ONMM3KUX BUJIOB, 00PA30BABIIMXCS PA3TUYHBIMH CTIOCOOAMH.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnass padora «lIpucnocoOneHuss OpraHu3MOB W UX OTHOCHUTEJIbHAA
11eTIECO00PA3HOCTHY.

JladopaTopuas padora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTUUECKOMY KPUTEPHION.

Tema 3. Makpo3sBosonusi M e€é pe3yJbTaThl

Metopl u3ydeHus: MakpodsBoitoLuu. IlaneoHTonornuyeckne MeToAbl U3Y4EHUS IBOJIIOLMH.
[lepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpaduueckue meroap! usydenus sposonuu. CpaBHeHue (GIopsl U QayHbl MAaTEpUKOB
1 ocTpoBOB. bruoreorpaduueckue o6mactu 3emau. Buapl-oHIEMUKH U PETAKTHI.

OMOpPHOJIOTMYECKHE M CPaBHUTEIBHO-MOP(DOIOTUYECKHE METOAbl H3YYEHHUS HBOJIOIHH.
I'eneTnyeckne MeXaHU3Mbl S3BOJIIOLNUN OHTOTEHE3a M TOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMosornuHble U aHAJOTHYHBIE OpraHbl. PyTuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTHuYecKnue, OMOXMMUYECKHE U MaTeMaTHYeCKHe METO/Ibl U3Y4YeHHUs IBOMIONUH. ['oMoornyHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIFOLIMS TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBuia) 3BOONUU. [Ipunyun cmenst gyuxkyuii. Heodpatumoctsb
3BOJIIOLMH. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mromep, J. ['ekkens.

Tabmuubl U cxembl: «DUIOTECHETHYCCKUI PAJT JIOMAIN», «APXCONTEPHUKCY, «3BEpO3yObIe
smepb», «Creronedans», «Punnoputs», «CeMeHHbIEe NANOPOTHUKW», «buoreorpadpuueckue
30Hbl 3emnu», «Jlpeiid koHTHHEHTOB», «Pemuktbl», «HauanmpHble cTaguu SMOPUOHAIBHOTO
pa3BUTHUS NO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OPraHb, «PyIuMEHTH»,
«ATaBU3MBI»Y, «XpPOMOCOMHBbIE HAOOpHI 4YelOBeKa U IIMMIIaH3e», «lJ1aBHbIE HaIpaBlICHUS
3BOJIIOLUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

O6opynoBaHue: KOJJICKIUU, TepOapuy, MYISKH MCKOMAEeMbIX OCTAaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTApHBIX OPraHoOB M AaTaBU3MOB, KOJUJIEKLIHH
HaCEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe KU3HU HA 3emJie

HayuHble rumore3bl MNPOUCXOXKIECHUS >KM3HM Ha 3emie. AOUOTeHe3 U IaHCIepMUsl.
JloHay4Hble TpPEICTAaBICHUS O 3apOXKACHUU JKU3HU (KpealuoHu3M). [Hmore3a MOCTOSHHOTO
camo3apoKJIeHus KU3HU U €€ onpoBepkeHue onbsltaMu ®. Penu, JI. Cnamnannanu, JI. Ilacrepa.
ITpoucxoxaeHue >ku3HU U aCTpOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHUueckoW sBositolnu. [IlmaHerapHas (reosoruyeckas) 3BOJIOLUS.
XuMHUecKasi 3BOIONNSA. AOGHMOTeHHBIM CUHTE3 OPraHMYeCKUX BEIIEeCTB M3 HeopraHudeckux. OmbIT
C. Mumiepa u I'. FOpu. O6pa3zoBanue nosmmepoB u3 MoHoMepoB. KoanepBarHas runoreza A. .
Omnapuna, runore3a nepsuyHoro Oymbona JIx. XousjeiiHa, reHetndeckas runote3a ['. Mémiepa.
Pu6osumer (T. Yek) m rumoreza «mupa PHK» V. T'unbepra. dopmupoBanune memOpan u
BO3HUKHOBEHHUE ITPOTOKJIETKH.

HUctopus 3emmm u wmeronsl €€ wusydeHus. lckomaemple OpraHMdeckne OCTaTKH.
I'eoxponosorust u  e€ wmeronsl. OTHocuTenbHass W aOCOJIOTHAasE ~ IE€OXPOHOJIOTHA.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.



Hauanpnble aTambl opraHndeckoidl 3BostourH. llosBieHHME W 3BOJIIOLMSA IEPBBIX KIETOK.
Opomonuss Metabonm3Ma. Bo3HukHOBeHHE TepBbIX dKocucTeM. COBpEMEHHbIE MHUKPOOHBIE
OMOTUIEHKHM KaK aHaJIOr MepBbIX Ha 3emuie coolmecTB. CTpoMaToauThl. [IpoKapHOTHI M 9yKapHOTHI.

[Tpoucxoxaenne SykapuoT (CUMOMOTEHe3). DBOJIOIUOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxxaeHrue  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLNHU BbICHIMX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHuil. Boixos
pactenuit Ha cymry. llosiBneHue crnopoBbBIX pacTeHHUW M 3aBoeBaHUE UMU Ccyiiu. CeMeHHbIE
pactenus. [IponcxoxaeHne UBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl HBOJIIOLMM KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THUINOB. [lepBble XOpaoBbIe
KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIUS MO3BOHOYHBIX. [Iponcxoxnenrne amuOuil W penTHIIUA.
[Tpoucxoxxnenue wmieKonmuTaOmUX W NOTUIL. [IpuHnun ximoueBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3Hu Ha 3emiie MO 3paM M MEpPHOJIaM: apXxeil, MPoTepo30H, Maaeo30il, ME3030H,
KaiiHo301. OOmas XapakTepucTHKa KiIuMaTa U reojiorndeckux mpoueccoB. [losBnenue u pacuser
XapaKTEepHBIX OpPraHU3MOB. YTieoOpa3oBaHHe: €ro YCIOBUS M BJMSHHE Ha Ta30BBbI COCTaB
aTMoc(hephl.

MaccoBble BBIMHpPaHUST — 3KOJOTHYECKHE KPHU3UCHl mpouwioro. [IpuuumHbl M cieacTBus
MaccoBbIX BbIMHpaHHil. COBpeMEHHBIH HKOJOTMYECKHIl KpH3UC, ero ocobOeHHocTd. [Ipobinema
COXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHast cucTteMa oOpraHudeckoro mupa. llpuHuunel kinaccuukalud OPraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetrsr: @. Pean, JI. Cnannanuanu, JI. Ilactep, 1. 1. Meunukos, A. 1. Onapun, JIx.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr n cxembl: «Cxema ombita @. Pemn», «Cxema ombita JI. Tlactepa mo m3ydeHuto
caMo3apokJieHus: ku3Hu», «Cxema ombiTa C. Mumnepa, . FOpu», «3Tanbl HeopraHuyecKou
3BOJIIOLUN», «l'eoXpoHosiornueckas mikana», «HadampHble 3Tanbl OPraHUYECKOW 3BOJIIOLIUN,
«CxeMa 00pazoBaHus SYKapHOT MyTéM cuMOuoreHesa», «Cucrema kxuBOU Mpupoab», «CTpoeHue
BUpyca», «Apomopdosbl  pacteHuity, «Punuodute», «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHOrokeTouHble Bogopociany, «Mxuy», «llanopotHuku», «['osiocemenHbie pacteHus», «Opraubl
IBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHPa», «APOMOP(O3bI KUBOTHBIXY,
«[Ipocretimme», «Kumeunononoctueie», «llmockue uyepBu», «UneHucronorue», «PoiOb»,
«3eMHOBOHBIEY, «lIpecMmbikarommecs», «lItunpy, «Mnekonurtaromue», «Pa3BuTue XU3HU B
apxencKkou spe», «Pa3BUTHEe XKU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BUTHE XKM3HU B MAIEO30MCKON
ape», «PazBuTue KU3HU B ME3030MCKOM d3pe», «Pa3BuTue XKU3HU B KAMHO30MCKOM 3pey,
«CoBpeMeHHas cUCTeMa OPraHuuEeCKOT0 MUPAY.

O6opynoBanue: repOapuu pacTeHU Pa3TUYHBIX OTAETIOB, KOJUIEKIIUA HACEKOMBIX, BIIAYKHbBIE
npenaparsl )KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKI[UM WIJIOKOKHMX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Yy4ella MTHI] U 3BepeH, KOJUIEKIIUU OKaMEHEIOCTE!, MOJIE3HbIX NCKOMAEMbIX, MYJISIKI
OpPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sa0oparopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu 1o
U3yYEHHIO a0MOT€HHOT0 CHHTE3a OPraHMYeCKUX COEIMHEHH B IEpBUYHOM aTMochepey.

JlabopaTtopHasi padora «/3yuyeHne W ONHUCaHUE MCKOMNAEMBbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydenne ocoOeHHOCTEH CTPOCHUS PACTEHUN PA3HBIX OTAETIOBY.

IIpakTuuyeckas padora «3yyeHne ocobeHHOCTEHN CTPOSHHS TO3BOHOUHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazpgenbl u 3agaun anTponosioruu. MeTo bl aHTPOIIOJIOTHH.



CraHOBJIEHHE TMPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. Penuruos3Hele BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CX0ICTBO uenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE 10JIOKEHUE YesloBeKa. CBUIETENbCTBA
CXOJICTBA YEJOBEKa C IKMBOTHBIMHU: CPAaBHUTEIHHO-MOP(HOJIOTHYECKUE, 3IMOPHUOIOTHYECKHUE,
¢bu3nooro-onoXuMuIecKue, nopeneHueckue. OTaNuus 4eoBeKa OT KHUBOTHBIX. [IpsAMoOxoxaeHue
U KOMIUIEKC CBSI3aHHBIX C HHUM IpPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOpPOW CHUTHAIbHOMN
CUCTEMBI.

JBmwxymnire cuibl ((pakTophl) aHTpOTIOTeHe3a: OHMOJOTHYecKHe, colraibHble. COOTHOIICHUE
OHMOJIOTMYECKHUX W COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaguM aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIIBI) U
paHHUE MOHTUIBI — OOIIME MPEAKH YelOBEKOOOPa3HBIX 00€3bsSH M JIoACH. ABCTPaJIONUTEKU —
JIBYHOTHE TIpeakHu Joae. YUernoBeKk yMenblid, NMEpBbIe W3TOTOBJICHHUS Opyauil Tpyna. UemoBek
MPSIMOXOJAUIMI M TEepBbI BBIXOJ Jrojed 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
001U TPeIoK HEeaHJEPTATBLCKOTO YeJOBEKa M YeJIOBEKa pasyMHOro. YemoBek HeaHIepTalbCKHUIl
KaK BHJ JIIOACH XOJIOAHOTO KiIMMara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIA, ACHUCOBCKHN
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHoOMuKa.

DBOJIIOLMS COBPEMEHHOTO 4YeJloBeKa. EcTecTBEHHBIM OTOOp B MOMYISLUSAX 4YeJOBEKa.
MyranuoHHslii npouecc U nonuMopdusM. [lomynsiroHHbIE BOJHBI, Apeid reHoB, MUTpAUUsS U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue packl. llonstue o pace. bonpime packl: eBpomeoujHas (eBpasuiickas),
aBCTpaJIO-HErpOUAHAs (PKBaTOpUaIbHAasl), MOHIOJIONIHAA (a3MaTCKO-aMepuKaHcKasi). Bpems u mytu
pacceneHusl 4enoBeKa IO IuIaHeTe. ENMHCTBO d4enoBedeckux pac. HaydHas HeECOCTOSITENBHOCTB
pacusma. IIpucnocoOneHHOCTh uYeloBeKa K pa3HbIM YCIOBHUSM OKpYy)Karomied cpeapl. BimsHue
reorpaduuecko cpeapl u Aperida reHoB Ha MOPQOJIOTHIO U PUZUOJIOTHIO YETOBEKA.

MexauciuimHapasie  MeToabl B (u3nueckol  (OMOJOTHYECKOW)  aHTPOTIOJIOTHH.
OBOJIIOLMOHHAS AHTPOTIOJIOTHS M NAJIEOAHTPOTIOJIOTHS YEJIOBEYECKUX MOMYISIIUi. buoconuaisHele
HCCIIeIOBAaHUS PUPO/IbI YesoBeKa. MccnenoBanne K03BOMIOLNUN OHOJIOTHYECKOTO U COLMAIbHOTO B
YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuuel u  cxembl: «Metoapl  aHTpomnojorum», «['ONOBHOH MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHbl», «CKeneT 4YenoBeKa W CKeJeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBHXKyIIME CHJIBI ~ aHTPOIIOTEHE3a», «OBOJIIOLMOHHOE JpPEBO  YEJIOBEKA»,
«ABcTpasionuTek», «YeaoBek yMmenslit», «HenoBek NPsIMOXOAAIMN», «/eHUCOBCKUN YEIOBEK»
«Heanpepransups», «KpomanpoHLb», «IIpenku yenoBeka», «OTalmbl BOJIOLUN YEIOBEKa», «Packl
YEJIOBEKay.

OO6opynoBaHue: MyJISDKM OKaMEHENOCTeH, MpeAMETOB MaTepUalbHOM KYIbTYphl NPEIKOB
4yenoBeka, penpoaykiuu (pororpadun) KapTHH ¢ MU(POJIOTHISCKUMH U OMOICHCKUMHU CIOKETaMU
MIPOMCXOXKCHUSI 4YeJoBeKa, (oTorpaguu HaXOJOK MCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKeleT
4eJI0BEKa, MOJENb Yepena 4elloBeKa M depena MIMMIAH3€, MOJEIb KHUCTH YEJIOBEKa M KUCTHU
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlaGopatopHas pa6ora «3ydeHue ocCOOEHHOCTEN CTPOCHUS CKelleTa YeJI0BEKa, CBSI3aHHBIX
C IPSAMOXO0XKIECHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTAllMi YEIOBEKay.

Tema 6. IKoJI0THsI — HAYKA 0 B3aMMOOTHOLICHUAX OPTraHU3MOB U HAJOPraHNU3MEeHHBIX
CHCTEM C OKpY Kalolei cpeaou

3aposkeHue 1 pa3BuTHe 3Kosioruu B Tpyaax A. 'ymOonpara, K. @. Pynse, H. A. CeseprioBa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3anaun sxonoruu. CBs3b 3KOJOTUU C IPYTUMU
HayKaMH.



Mertoabl skosioruu. IloneBbie HaOmOAeHHUS. DKCHEPUMEHTHI B SKOJIOTUU: HPUPOIHBIE U
nabopaTtopHble. MojnenupoBaHue B 3KOJOTHH. MOHHMTOPUHI OKpYXArOIIEH Cpeabl: JIOKAIbHBIM,
pEruoHANIbHBIN U TJI00ATBbHBIN.

3HaueHUE DSKOJOTMYECKMX 3HAHUM [UIsl 4esloBeKa. OKOJIOTMYECKOE MHPOBO33PEHUE Kak
OCHOBAa CBSI3€M uYenoBedecTBa € HpUPOAON. POpPMHpPOBAHHE HKOJIOIMYECKOM KYyJIbTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHUS.

JdeMoHcTpauuu

[Toptpersl: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 2. I'ekkenb, A. Tencinu, B. H.
Cykaués.

Tabmumer u cxembl: «Pa3gensr sxosorum», «MeTonsl KoJIorum», «CxeMa MOHUTOPUHTA
OKpYKarOIIEnl Cpesibl».

JladopaTopHas pa6ora «/3ydeHrne METOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTaHUSA

Dkojorudeckue pakTopbl U 3aKOHOMEPHOCTH uX JeicTBus. Knaccuduxanus sxosornyeckux
(bakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIHe 3aKOHOMEPHOCTH JCUCTBUS
skosiornueckux (akropos. IIpasmino mMunumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropsl. CBeT Kak sKosornyeckuit axrop. JlelicTBUe pasHBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMUECKHWE TPYIIbl PACTEHUH U JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHasibHas poJib cBera. DoToneprou3m.

Temneparypa kak oskosiornueckuil akrop. JleiicTBue TemmepaTypbl Ha OPTaHU3MBI.
[To¥kuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosiorudeckuii Qakxrop. IlpucmocoOieHuss pacTeHH K TOIIEp KaHHUIO
BosiHOTO Oaytanca. Kitaccudukanmst pacTeHnii mo oTHOIICHUIO K Bojie. [IpucrnocoOneHus )KUBOTHBIX
K U3MEHEHHIO BOJIHOTO peXUMa.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAas, IOYBEHHAas, TJIyOMHHAs
MOANOYBEHHAs, BHyTpUOpraHuzMeHHas. @Ou3nko-XxuMuyeckue OCOOEHHOCTH cpea  OoOuTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonorunueckue purmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUHbBIE M TOJUYHBIC PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKU3HH.

XKuznennsie (opmbl opranu3moB. llonarue o sxusHeHHOW ¢opme. JKuzHeHHbIE (QOPMBI
pacTeHMii: JepeBbs, KyCTapHHKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OIHOJIETHHE TPaBBHI.
’Kuznennslie (OpPMBI KUBOTHBIX: TUIPOOHMOHTHL, T€OOUOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHHS
1 00pasa KU3HHU.

buotnueckue gaxkTopsl. Buibl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIINS, XHUIITHUYECTBO,
cum6uo3 u ero (opmel. [lapazutusm, koomeparus, MyTyaanu3M, KOMMEHCaIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammozeicTBus (Tommueckue, popuueckue, (hadpuueckue).
3HaueHne OMOTUYECKUX B3aMMOJICHCTBHUIl U CYIIECTBOBAHUS OPraHU3MOB B cpele OOUTaHUS.
IIpyHIMI KOHKYPEHTHOTO UCKJIFOUEHUS.

JdeMoHcTpanuu

Tabmuupel u cxembl: «OKoJoruueckue (GaxkTopb», «CBETOBOHM CIEKTP», «IKOJIOTHMYECKHE
IPYINIBI )KUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TEIUIOKpOBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHBIE
KHUBOTHBIEY, «DU3HONIOTHYECKHE aJanTaluu KUBOTHBIX», «Cpeabl OOUTaHUS OPraHU3MOBY,
«buonornueckue put™Mel», «KnusHeHHble (GOpMBl pacTeHUi», «Ku3HEHHbIE (OPMBI KUBOTHBIXY,
«JKOCHCTEMA ILIMPOKOJIMCTBEHHOTO JIECa», «IJKOCHUCTEMA XBOWHOro Jecay, «llemu nutanusy,
«XumHn4yectBo», «Ilapazutuzm», «Konkypenuusy», «Cumonos», «KommeHncanusm.

Ob6opynoBanue: repbapuM pacTeHUH M KHUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIUSHUIO
pPa3NUYHBIX ~ JKOJOTMYECKMX  ()aKTOpOB, TrepOapuu  CBETOJIOOMBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCIMBBIX PACTEHHUM, CBETOJIOOMBBIC, TEHEIIOOUWBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repOapu M KOJUIEKLUHU TETJIOII0OUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUMBBIX pPacCTeHUH,
yydena NOTHIl U 3Bepeil, repOapuu pacTeHUil, OTHOCALIMXCS K THUrpoduTaMm, Kcepoduram,



Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUU YKHUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repOapuM ¥  KOJUICKIIMM PACTCHUH W KUBOTHBIX, OONQJAIOMUX  YepPTaAMH
MPUCTIOCOOICHHOCTH K CE30HHBIM MU3MEHEHUSIM YCIIOBUH KHU3HU, TepOapuu U KOJIJICKIIUU PACTCHHUI
Y KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUNIHBIX
OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlaGopaTopHasi padoTa «BpIsBIIeHHE MPUCTIOCOOICHUIN OPraHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopuasi padora «BbIgBlIIeHHE TPHUCIIOCOOJICHWI OPraHU3MOB K  BIIMSHHUIO
TeMIIEPaATYpPhD».

JlaGopaTopHasi pabora «AHATOMHYECKHE OCOOCHHOCTHM pPACTCHHW W3 PAa3HBIX MECT
OOUTaHUS.

Tema 8. Dxoji0rust BUAOB U NOIYJISAIUIM

DKOJIOTHUECKHE XapakTEepUCTUKU momyisuun. [lomymsuus kak OWojiorMueckas cucTeMa.
Pone HeomHopomHoCTH cpenbl, (punueckux OapbepoB U OCOOCHHOCTEM OHOJIOTHMH BHIOB B
(hopMUPOBAHUHM TIPOCTPAHCTBEHHOW CTPYKTYphI MOMysiiiuii. OCHOBHBIE TOKA3aTeNd TOMYJISIINN:
YUCJICHHOCTb, TUIOTHOCTh, BO3PACTHAS U TOJIOBAasI CTPYKTYPA, POKIAEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITHSI.

DKoJyiorryeckas CTpykTypa mnomymsiiuu. OIeHKa YUCICHHOCTH TOMyisaiuu. JuHamuka
MOMYJISANMA U €€ perynsnus. buoTnueckuii moTeHIHaI MOMysiud. MoJieTupoBaHue AUHAMUKA
nonynsuuu. KpuBbele pocTta dYHCIEHHOCTH Tomynsiuu. KpuBble BbDKHBaHUA. Perymsius
YUCJICHHOCTH TIOMYJISIIIUA: pojib (PAKTOpOB, 3aBUCAIIUX W HE 3aBUCAIIUX OT TUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (I- u K-crparerun).

[Tonsatue o006 »dKosormueckol Humie BuAa. MecrooOutanue. MHoOroMepHas MoOJEIb
skoJsiornyeckol HumM Jx.M. XaruuHcona. Pasmepsl skosormdeckoid Humu. [loTeHuuanesHas u
peannM30BaHHAS HUIIIH.

Bun xak cucrema nonynsuui. Apeansl BUIOB. BHAbl M MX JKMU3HEHHBIE CTPATETHU.
OKOJIOTUYECKHE DKBUBAJICHTEI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPAITMil )KUBOTHBIX. broslornueckie MHBa3MH Iy>KEepOTHBIX
BUJIOB.

JdemoHcTpauuu

[Toptpert: Jx. M. XaTunHCOH.

Tabmuupl 1 cxembl: «IKOJOTHUYECKHE XapaKTEPUCTUKU TOomyisaiuny», «lIpocrpancTBeHHas
CTpYKTypa momyisuun», «Bo3pacTHple mnupamuabl nomnyasanuny, «CKOpOCTh — 3aceleHus
MMOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3Mammu», «Mojenb s3kosiorudeckoil Humm JDx. .
XaTuynuHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnocoOiieHns ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. IK0JIOTHA COOOIIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MamMu B
OHOIIeHO3E.

Dkocucrema Kak oTkpbitas cuctema (A. Jlx. Tercnu). OyHKIIMOHATBHBIE OJIOKH OPraHU3MOB
B 9KOCHCTEME: MIPOIYIIEHThI, KOHCYMEHTHI, peaylieHThl. Tpoduueckue ypoBHU. Tpodudeckue menu
U ceTH. Abnotudeckue O10kH skocucTeM. [IouBbl U MBI B 3KocucTeMax. KpyroBopoT BelecTB u
MMOTOK YHEPTUHU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeNH 3KOCHUCTEMBbl. buomacca um mpoaykKuus. DKOJOTUYECKUE MUPAMMUJIBI
grceln, OMOMacchl U SHEPTUH.

Junamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIeCTB — CyKieccuu. [lepBUYHBIE MU BTOPUYHBIE CYKIIECCHH U HX
MPUYMHBL.  AHTPOINIOTEHHBIE  BO3JEHCTBUS Ha  cykueccuu. KimmakcHoe — cOOOIIeCTBO.
buopa3noobOpasue 1 moJHOTa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipuponnbie sKOCHUCTEMBI. JKocucmemvl 03Ep U pek. IKocucmemvl MOpeu U OKEeaHos.
Orocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHb.



AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ArposkocucteMa.  ArpoueHo3. Pasmuums — Mmexmy
AHTPOTIOTEHHBIMU U MIPUPOTHBIMU IKOCHCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoxackas duopa u dayHa.
CuHaHTpOnU3anus TopoAcKoil ¢ayHsl. buonornyeckoe u X034iCTBEHHOE 3HAUCHHE arPO3KOCUCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOB B KOCHCTEMaX.
Ponv kackaonozo s¢pgexma u 6udos-3ougpuxamopos (Kiouesvbix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPrMH W BEIIECTB MEXAY CMEXKHBIMH DKOCHCTEMaMH. YCTONYMBOCTH
OpPraHU3MOB, MMOMYJISIIIAA 1 SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX H aHTPOIIOTEHHBIX BO3/ICHCTBHI.

Mexanuzmbl  6030elicmeuss  3a2psA3HEeHUli  pasHblX — MUuno8 Ha  CYOOP2aHUu3MeHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX, OCHOBbl  IKOIOSUYECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTOoIoJIoTHsI MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jeca», «DYHKIMOHANBHBIE TPYNIBI OPraHM3MOB B OJKOCHCTEMEY,
«Kpyroopor BemectTB B 3Kkocucteme», «llemn nuTanus (nmacTOumIHAs, JAETPUTHAS)»,
«DKOJIOTHYECKasl MUpaMUa YHCeT», «IKOJIOTHUeCKas MUpaMuaa OMOMacCh), «IKOJIOTHUYECKAs
nupamuaa sHeprum», «O0pazoBanue Oonotay, «llepBudHas cykneccus», «BoccraHoBieHue eca
MocJie Moxkapa», «IKOCUCTEMA 03epa», «ATrpoleH03», «KpyroBopoT BelIECTB U MOTOK SHEPIUU B
arporieHosey, «IIpumepsl ypboskocucTem».

OGopynoBanue: repbapuu pPACTEHHM, KOJUICKIIMM HACEKOMBIX, Uydyena ITHII W 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypooIKOCHUCTEMBD».

JladopaTopHas padora «/3ydeHue pasHOOOpa3usi MEIKHX IMOYBEHHBIX UYJICHHUCTOHOTHUX B
Pa3HbIX HIKOCHCTEMAX).

IKCKYypceHusi «DKCKYpCHs B TUIUYHBIA OHOreorieHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKypcUs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE XO03SHMCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOmernanerapHas o6ojiouka 3emid, T/I€ CYIIECTBYET WIIM CYIIECTBOBaia
*u3Hb. PazButue mpencrtaBienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. BepHaackoro o
ouoctepe. Obmactu 6uochepsl u e€ cocras. KuBoe BemiecTBo Onocdepsl 1 ero QyHKIIHH.

3aKOHOMEPHOCTH cylecTBOBaHUsl Ouocdepbl. OcoOeHHOCTH OHMOCheEpbl Kak TI00aTbHOM
skocuctembl. J[uHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTel  BemectB U
OMOreoXMMHYECKHUe HUKIBI (Yriiepoa, a3ota). PUTMuUuHOCTE sBNEHUH B Ouocdepe.

3oHanbHOCTh OMocepsl. [lonsatue o 6mome. OcCHOBHBIE OMOMBI CYIIW: TYHIpA, XBOMHBIE
Jieca, CMEIIaHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYyCTHIHH, TPOMUYECKHE Jeca,
BBICOKOTOpBA. Kinmar, pacTutenbHbIN U )KUBOTHBIN MUpP OHOMOB CYIIIH.

CrpykTypa u (yHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHana U OnochepHbIxX
(b yHKIIHIA.

JdeMoHcTpanuu

IToprpersr: B. 1. Bepranckuii, 3. 3rocc.

Tabmumer u cxembl: «leocdepsr 3emnun», «KpyroBopoT azota B mpupoze», «KpyroBopor
yriaepoaa B mpupojiey», «KpyroBopor kuciopoaa B mpupoje», «KpyroBopoT BoIbl B MPUPOAE»,
«OcHoBHBIE OUOMBI cymny, «Knumatnueckue nosica 3emnm», «TyHapa», «Taiiray, «CMmemanHbIi
necy, «lllupokonucTBeHHsI Tec», «Crenby, «CaBanHay, «[lycTeiHsy, « Tponudeckuii nec.

O6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa



DKOJOTUYECKHE KPU3KCH U UX TPUUUHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHUE
BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeibl. OxpaHa BOJHBIX PECYpPCOB.
Pazpymenue noussl. OxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIBHBINA U )KUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U
KUBOTHOTO MUpa. OCHOBHBIC NMPUHIIMIIBI OXpaHbl Mpupoabl. KpacHsie kHUTrHn. Oco00 OXpaHseMbie
npupoanbie Teppuropun (OOIIT). borannueckue cajapl ¥ 300JI0TMYECKUE TAPKHU.

OcHOBHBIE TPUHIMIBI YCTOMYMBOTO PA3BUTUS UEIOBEYECTBA M MPHUpOAbl. PammonansHOE
IIPUPOJIOIIOJIb30BAHNE U COXpaHEHUE OMOJIOrMuecKkoro pasHooOpasus 3emin. OOmiue
3aKOHOMEPHOCTH IJI00aJIbHBIX IKOJIOTMYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca U
€ro BEPOSITHBIC MOCIEACTBUSI.

PazButHe MeT0/10B MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IporieccoB. Cucmemmuole
uccneoosanusi nepexooa K pecypcocbepezaiowjeii. U  KOHKYPEHMOCNHOCOOHOU  dHepeemuxe.
buonocuueckoe paznoobpasue u ouopecypcel. Hayuonanouvie ungopmayuonnvie cucmemol,
obecneuusaioujue 00OCMyn K uHpopmayuu no cOCMoAHUI0 OMOelbHbIX U008 U dKocucmem. OCcHogbl
aKopeabuumayuu IKocucmem u cnocobos 060pvoLl ¢ OuonospedcoeHusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabnmuibl 1 cxembl: «3arpsi3HeHue aTMochephl», «3arpsi3HeHne ruapocheprl», «3arpsi3HeHNE
nouBel», «llapHukoBbIii 3ddexT», «Ocob0 oxpaHseMble TPUPOJHBIC TeppUTOpUN», «Momenu
YIPaBISEMOTO MUPA».

ObopynoBanue: gororpaduu oxpaHsSIEeMbIX pacTeHH U KUBOTHBIX KpacHoil kauru Poccuiickoit
Oenepanun, KpacHol KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylabTaTaM OCBOCHHUS OOy4YaIOIIUMHCS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHbIC.

B crpykType NMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS IMPOTPamMMbl MO OHOJOTHH BBIJIEICHbI
CJIEYIOIIME COCTABIISAIONINE: OCO3HAHNE O0YJAIOIIMMHUCS POCCUICKOM MPaXKIaHCKOW MICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIHLHOCTH U CaMOOTIPEICIICHUIO, Haluyue MOMugayuu K
00yueHUI0 OUOJIOTHH, YeleHanpasileHHoe passumuye BHYTPEHHUX yOeXACHUN JIMYHOCTA Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAIUIINI pa3BUTHsI OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobnocms OOYYAIOIIUXCS PYKOBOJCTBOBAaThCS B CBOCH JIEATENBHOCTH ILIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMHM, TPUCYIIMMH CHCTEME OHOJIOTUYECKOTO OOpa3oBaHUs, Haauyue
NpagoCco3HAaHUs SKOJOTHUECKON KYNbTYPBI, CHOCOOHOCMU CMAGUMb TENH U CTPOUTH KU3HEHHBIC
TUJIaHBbL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPaMMbl MO OHOJOTHH JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M BOCIHUTATEIbHOW NESATEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHHUCKUMU
COIL[MOKYJIBTYPHBIMH, UCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, MPUHSATHIMH B
oOmiecTBe MpaBWIaMH W HOPMaMH TMOBEIEHUS M CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPa3BUTHs, Pa3BUTUSA BHYTPEHHEW MO3WMLMU JIUYHOCTH, NATPUOTHU3MA U
YBaXEHUS K 3aKOHY M MpPaBONOPSAKY, YETOBEKY TpPyAa W CTapUIEMy MOKOJEHHUIO, B3aUMHOIO
YBaKEHHUS, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUI0 U TPAAUIIUSIM MHOTOHAIIMOHAIEHOTO
Hapoga Poccuiickoit denepannu, IpUpOIE U OKPYKAKOLLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS y4eOHOTO mpeamera «buomorus» AOMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYHYAIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHBHBIX BHYTPEHHUX YOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, paCIIMPEHUE KUZHEHHOTO



OTIBITa U OTBITA JIEATEILHOCTH B IPOIIECCE peaTu3allii OCHOBHBIX HApaBJICHUN BOCHUTATEIHHOU
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIIMTAHUS

COPMHUPOBAHHOCTh ~ TPAXKAAHCKON  MO3MIMK  OOydaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX @paB M OOA3aHHOCTEH, YyBa)KEHHE 3aKOHA H
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3JIAaHWU YYEOHBIX IMPOEKTOB,
penieHun yuyeOHbIX U TTO3HABATEIILHBIX 3a/a4, BHITIOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEISATh COOCTBEHHYIO TTO3HUIIMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
’KH3HU U 00BICHSTE €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeN € pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOTO BBHITIOJIHEHUS y4YEOHBIX,
MMO3HABATEIBHBIX M UCCIIEIOBATEIHCKHUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHS] K MHEHHUIO OTIIIOHEHTOB
MIpH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU 1 BOJOHTEPCKON JIEATETHHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPaXKTAHCKOW WACHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PoinHOM, Top1ocTH 3a CBOM Kpal, cBOKO Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIEIUIO U NMaMATHUKAM MPUPOJIbI, TOCTHKEHUSAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCHMCKUX Y4EHBIX B CTAHOBJIEHHE U Pa3BUTHE OUOJIOTHH,
MOHUMAaHMs 3HA4eHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HHM YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoe:x 1IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amute OTredecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OyIyILIEro;

OTBETCTBEHHOE OTHOLLIEHHUE K CBOMM POJUTENSAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O
MIPUHATHS LICHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMHU HapoJoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsh ICTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puznyeckoro BocnuTaHusi, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBHOI0
Os1aromosry4usi:

MOHMMAaHUE M pean3alus 30pOBOro M Oe3omacHOro obpasa XHU3HHU (370pOoBO€ MUTAHUE,
coONI0OICHNE THUTUEHWYECKUX TPAaBHII U HOPM, COATAHCUPOBAHHBIN PEXHUM 3aHITHA U OTIbIXA,
perynspHasi pu3ndecKkas akTUBHOCTB), O€peKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHKE [IEHHOCTH MPABUII HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€301aCHOTO TIOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJCH;



OCO3HAHUE TIOCJICJICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepPCTBa, TPYAOIO0UE;

TOTOBHOCTh K aKTHUBHOM JIESATEIHOCTH TEXHOJOTHYECKOW M COLMATIbHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJHATH TAKYIO IEATEIBHOCTH;

MHTEPEC K pa3INuHbIM cdepaM NpoPecCHOHATBHON AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu U pean30BbIBaTE COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHMI0O M caMOOOpa30BaHUIO Ha NPOTSLKEHUU Bee
KU3HH;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUSA:

9KOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIIEHHE K MpUPOJEe KaKk MCTOYHHMKY XU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIICHUE YPOBHSI HKOJOTHYECKOW KYJIBTYPBI: MPUOOPETEHHE ONBITA IUIAHWPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXKHBIX TIOCIIEJICTBUMN ISl OKPY>KAIOIIEH CPeJIbl;

OCO3HAaHKE TTI00aIbHOr0 XapaKkTepa SKOJIOrHUYEeCKUX MPOOJIeM U IyTel UX pelIeHus;

CIIOCOOHOCTH MCIOJIH30BATh MPHOOPETAEMBbIE TIPH U3yUYE€HUN OMOJIOTUN 3HAHHS U YMEHUS TPU
pelieHny npoOseM, CBA3aHHBIX C PalMOHAIBHBIM MPHUPOJIOTNOIH30BAaHUEM (COOIOCHUE PABHII
MOBEJICHUS B MIPUPOJIC, HATIPABJICHHBIX HA COXPAHEHHE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCUCTeM, Onochepsl);

AKTUBHOE HEMPUATHE IEUCTBUA, MPUHOCSIINX BPE OKPYKAIOIIECH TPUPOAHON Cpesie, YMEHHE
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMYECKHE TOCIEACTBHS MPEANPUHUMAEMBIX ACUCTBUIA U
MpeIoTBpAIlaTh UX;

HaJIM4Yue PAa3BUTOTO DSKOJOTHYECKOTO MBIIUICHHS, 3KOJIOTMYECKOM KYyJIbTYphl, OIBITA
NEeSITEeIbHOCTH ~ DKOJIOTUYECKOW  HAmpaBlIE€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS HMH B
M03HABATEIbHONH, KOMMYHUKATUBHOM M COLMANbHONM NPAKTHKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl M OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JWajlore KyJabTyp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYIBTYpbl KaK CpEJICTBAa B3aHMMOJCHCTBHS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMAaHHE CHeNU(PUKH OHOJNOTUM KaK HAyKH, OCO3HaHHs e€ poilu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUH LEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKarollem
MUpE KaK O eJMHCTBE MPUPO/IbI, YeIOBEKa U OOIIEeCTBa, B MO3HAHUU MPUPOIAHBIX 3aKOHOMEPHOCTEH
U peleHu’ mpobIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJIOTHU JUIS COBPEMEHHOW NHMBHIM3AIMU: OOECTeueHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JIaHUE TIEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
pemartb pecypcHble MpoOIEeMbl Pa3BUTHS YETIOBEUECTBA, MOWCKA MyTeH BBIXOJA U3 TI00ATBbHBIX
9KOJIOTHUECKUX MPoOIeM U olecreueHus: mepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
WCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUU OHUOJOTMYECKUX 3HAHWM B LEISIX MOBBIMICHUS OOIIeiH
KYJIbTYpbl, €CT€CTBEHHO-HAYyYHOW TPAaMOTHOCTH, KaK COCTaBHOM dacTu (yHKIIMOHAIHHOU
IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMO PU U3YUYEHUU OHOJIOTHH;

MOHUMAHHUE CYIHOCTH METOJIOB TIO3HAHMsS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJb30BaTh TOJlydaeMble 3HAHHS JJIs aHaiu3a U OOBSCHEHUS sBICHUI
OKPY)KAIOIIEr0 MHpa W MPOUCXOIANIMX B HEM H3MEHEHWH, yMeHHE JAenaTh 00O0CHOBAaHHBIE
3aKJIIOUEHUs] Ha OCHOBE HAyYHBIX (DaKTOB M HMEIOIIUXCS JAaHHBIX C [EeNbI0 TONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CAMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTHUECKHE 3HAHUS VIS PEIIEHHs TpoOIeM
B PCAJIbHBIX )KU3HCHHBIX CUTYAallUAX;

OCO3HAHME LIEHHOCTH HAYYHOH MIEATENbHOCTH, TOTOBHOCTH OCYLIECTBIATH MPOEKTHYIO H
HCCIIEA0BATENLCKYIO AEATEIbHOCTh NHANBUAYAIIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJTYYCHUIO HOBBIX 3HaHUH 10 OMOJIOTMM B COOTBETICTBUM C JKU3HEHHBIMU
MOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOEHMsI yueOHoro mnpeaMera «buonorus» BKIIOYAIOT:
3HaYuMble A8 (QOPMUPOBAHUS  MHMPOBO33PEHUS  OOy4alOUIMXCAd  MEXKIUCIUIUIMHAPHBIE
(MexrnpeaMeTHbIE) OOIIeHaydYHble TIOHITHS, OTPa’KaoIMe LEJI0CTHOCTh HAYYHON KapTUHBI MUpa U
CHelU(pUKY METOJO0B MO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, dHEpPrus,
SIBJIICHUE, MTPOLIECC, CUCTEMA, HAyUHbIN (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpH,
ucclenoBaHue, HAONIO/IEHNWEe, M3MEpEeHHe, SKCIEPUMEHT U JpYrue); yHHUBEpCalbHble y4ueOHbIE

NEeNCTBUA (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE, PEryJISTUBHBIE), obecrneunBaronye
¢dbopmupoBanre (yHKIMOHAIBHOM TI'PaMOTHOCTH W COLMAIbHONM KOMIIETEHIIMH OOy4aronxcs;
CIOCOOHOCTh 00yJarouxcs UCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHEIE,

MHPOBO33PCHUYCCKUE 3HAHHWS W YHHBEpCalbHBbIC Y4YeOHBIC JCHCTBHS B TIO3HABATCIBHOU W
COIIMAIBHON MTPAKTHKE.

B pesyapraTe wu3ydeHHs OHWOJOTMM Ha YPOBHE CpeaHero ooOmero oOpa3oBaHuS Y
oOydJarorerocst OyayT cOpMHpPOBaHBI IO3HABATEIbHBIE YHUBEpPCAJIbHbIC Y4eOHBIC CHCTBUA,
KOMMYHHMKAaTHBHbIE YHUBEpCAIbHbIE yUeOHbIE AEHCTBUS, PEryIATHBHbIE YHUBEpPCAIbHBIE YueOHbIE
NeMCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHS MPOTPaMMBl CpeaHEro ooOIiero o0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE eHCTBHUS:

CaMOCTOSITENIbHO  (POPMYIHPOBATh U aKTYalIU3UpOBaTh MpobieMy, paccmaTpuBaTth €&
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINU3a, CUHTE3a,
CpaBHEHHUS, KilacCH(PUKAKMK, OO0O0OIIEHUS), pPaCKpbIBaTh CMBICT OHWOJOTHYECKUX IOHATHH
(BBLIENATH UX XapaKTepHbIC MIPU3HAKU, YCTAHABIMBATH CBS3U C APYTUMU MOHSATUSIMH);

OTpENeNiTh eI MACSITeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX JOCTHKECHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MIOCTABICHHBIMH LIETSMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS Uil OObsICHEHHs] (DaKTOB M SIBICHHM KHBOM
MIPUPOJIBI;

CTPOUTH JIOTUUECKUE PACCYKIEHUs (MHAYKTUBHBIC, IEAYKTUBHbIE, TI0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTHBOPEUYHUS B PacCMATPUBAEMBIX SIBIECHUSX, (OPMYIHPOBATh BBIBOABI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CpPEACTBAa JUIS TPEICTABICHUS CYIIECTBEHHBIX CBsI3ed H
OTHOIICHWI B HM3y4aeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKke MPOTUBOPEUYHil pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOIEMbl C YUETOM aHAU3a UMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JEATENBHOCTH, OIEHUBATh COOTBETCTBHE pE3YIbTATOB IENSIM,
OIICHUBATh PUCKU TOCIIEICTBUN ACATEIHbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH pPabOTy B YCIOBHSIX pEAITbHOrO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.



2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BIIQJICTh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKOM U TPOCKTHOW ACSITEILHOCTH, HABBIKAMH
paspemieHus mpoodieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWCKY METOOB
pElICHUS MPAKTUIECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS,

WCIOJIb30BAaTh PA3JIMYHBbIC BUIBI JACATCIBHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO0 W NMPUMEHCHHIO B YYEOHBIX CHUTYyallUsX, B TOM YHUCIIC IPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBAaTh HAYYHBIA THIT MBIIUICHUS, BJIAJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTENIbHOW MEATEIBLHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTyaJU3WPOBATh 3aJ1ady, BBIJIBUTATh THIIOTE3Y
e€ peneHus, HaX0UTh aPTYMEHTHI JUTS I0OKA3aTeIbCTBA CBOUX YTBEPIKICHHM, 3a1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aQHAJIM3WPOBATH TOJIyYCHHBIC B XOJE PEIICHUS 3aa4d Pe3YJIbTaThl, KPUTHYECKU OICHUBATH
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAPABICHHBI TOMCK TEpeHOca CPEICTB W CHOcoOOB JCHWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YyMETh  TEPEHOCHTHh 3HAHWS B  TIO3HABATCIBHYID M TPAKTHYSCKYI0  00JacTH
KU3HEICATCIILHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE MWJIEW, IMpeajaratb OpPUTMHANbHBIE TOAXOAbl M DELIEHUs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHGOPMAIMHU (TEKCTEe Y4eOHOTO TOCoOus,
Hay4YHO-TIOMYJISIPHOM JUTepaType, OMOJIOTHMYECKUX CJIOBApSAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B UHTepHeTe), aHAIM3UpPOBaThb HMH(POPMALMIO PA3IUYHBIX BHIOB U (HOpM
MIpeICTaBJICHUSI, KPUTUUECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3anpockl W NPUMEHSATh pa3IMYHble METOJBI HpU TOUCKE U OoTOOpe
Oouosnoruueckoi nHGopMaIun, He0OOXOIUMOM JIIsl BHITIOJIHEHUS! y4eOHBIX 3a/ad4;

MpUOOpeTaTh OMbBIT HCHOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMANbHYIO (QOpMYy MpEJCTaBICHUS OUOIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOeE);

WCIOJIb30BaTh HAYYHBIA $3bIK B KadecTBE CpelIcTBAa Npu paboTe ¢ OHOIOTHYECKOM
uHpopmalrend: TPUMEHSTh XUMHYECKHe, (U3MYECKHE W MaTeMaTHMYeCKue 3HAKHM W CUMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATypy, HCIOJb30BaTh U MPeoOpa3oBbIBAaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HaBBIKAMHM  pACO3HABaHWs ©  3alIUTHl  MHPOpMAIMK, HUHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenue:

OCYILIECTBIISATH KOMMYHHKAIIMH BO BCeX chepax *KU3HH, aKTUBHO YU4aCTBOBATh B IMAJIOTE UITU
JMCKYCCHU TIO CYIIECTBY 00CYKIaeMOi TeMbI (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYKICHHUS
OTHOCHUTENILHO BBITIONHEHUS MpeajaraeMoil 3ajladyu, YYUTHIBATh WHTEPECHl U COTJIACOBAaHHOCTH
MO3UIMI APYTHX YYACTHUKOB JMUAJIOTa WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOAIbHBIE CPECTBA OOIICHHUS, TOHUMATh 3HAYCHHUE COLMATbHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(DIUKTHBIX CHTYaIMi, YMETh CMAT4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPHI;



BJIQJIETh PA3MUYHBIMHU CIIOCOOaMU OOIICHHS M B3aMMOACUCTBUS, MOHUMATh HaMEpPEHUS
ApYrux JIOAEH, MPOSBIATh YBaKUTEIBHOE OTHOIIEHHWE K COOECeIHUKY M B KOPPEKTHOH (hopme
(bopMynHUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHJHON M WHAMBUIYAIbHOW pabOTHI MpH
pelieHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTb NPUMEHEHHS! TPYINIIOBBIX
(dbopM B3aUMOJCUCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX WHTEPECOB H
BO3MOYHOCTEHN Ka)/I0T0 YjeHa KOJUIEKTHBA;

MIPUHUMATD 11€JI1 COBMECTHOMN JI€ATENbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JAEHCTBUS
o €€ JOCTHKEHHIO: COCTaBJATh IUIAH JAEWCTBUM, pacHpeneisTb pPOJM C YYETOM MHEHUM
Y4aCTHUKOB, 00CYXAaTh pe3yJIbTaTbl COBMECTHON pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJI0T0 YYaCTHUKA KOMaH/bl B OOIIMI pe3ynabTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

mpeaiaraTb HOBBIE IMPOEKTHI, OIIEHMBATh HJEUM C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEJCHHUE B PA3IMYHBIX CUTYalLUsX, IPOSBIAThH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATHBHBIM.

OBnaeHHe YHMBePCAJIbHBIMH PeryJsiTHBHBIMM IeHCTBUSIMH:

1) camooprauu3amus:

UCIOJIb30BATh ONOJIOTHYECKNE 3HAHMS VIS BBISIBIICHUS IPOOJIEM U UX PELICHUS B )KM3HEHHBIX
U Y4eOHBIX CUTYaIHsIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKMX 3HAHUM LIE€JIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSAX M IOCTYNKAax II0 OTHOIIEHUIO K >KMBOW IPUPOJIE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYHIECTBIIATh IO3HABATEIbHYIO JIESTEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHbIE 3314l B 00pa30BaTEIbHON JNESITEIbHOCTH U )KU3HEHHBIX
CUTYalUsX;

CaMOCTOSTEJIBHO COCTaBJIATh IUIAH PELICHUs MPOOJIEeMbl C Y4ETOM HMMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHUN];

Jie71aTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO U MPOSIBICHUIO LHIMPOKON 3PpYAMLIMU B Pa3HbIX OOJIACTIX
3HaHUH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaJIeTh HABBIKAMH MO3HABATENbHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUH, NCHOJIb30BATh MPUEMBI pedaekcun ams
OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEILLICHMS;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIIECHUS 110 UX CHU)KEHHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AECATEIbHOCTH;

3) npuHATHE ce0s1 U APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaBO JPYrUX Ha OMINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI



[IpenmeTHbie pe3ynbTaThl OCBOCHHS CoOJepkKaHus ydeOHoro mnpenmera «buosorus» Ha
yriIyOJIEHHOM YpOBHE OPHUEHTHPOBAHBI Ha oOecredyeHue MpOQHIBHOTO 0O0ydeHUs oO0ydaromuxcs
ouonornu. OHU BKIIIOYAIOT: CHICHU(HUECKUE Ui OMOJIOTUN HaydyHbIE 3HAHHS, YMEHUS U CHOCOOBI
JEWCTBUI 10 OCBOCHUIO, MHTEPIPETAMA M MpPeoOpa30BaHUIO 3HAHWMW, BHIBI ACATEIHHOCTH IIO
MOJIyYCHUIO HOBBIX 3HAHUH M HMX NMPUMEHEHUIO B Pa3IMYHBIX y4eOHBIX, & TaKKe B PEaJbHBIX
KU3HEHHBIX CUTyanusx. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI IO TOAAM U3YYCHHUS.

[IpenmMeTHbIe pe3yapTaThl OCBOCHUs yueOHoro npeamera «buonorus» B 10 knacce n0TKHbI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHHIA O MECTE€ M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B TIO3HAHUH 3aKOHOB TPUPOIBI U PEIICHUU
po0JieM palMOHAIBHOTO MPUPOIOTNIOIb30BaHMS, O BKIIAJE POCCUICKUX M 3apYOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMOW OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolue
OMOJIOTUYECKAE TEPMUHBI W TIOHATUS (KU3HB, KIIETKA, OpPraHu3M, METaboJIHM3M, TOMEOCTas3,
cCaMOperyJslus, caMOBOCIPOU3BEICHHE, HACIEACTBEHHOCTb, M3MEHUHMBOCTb, POCT M Ppa3BHUTHE),
ounonornueckue Teopun (kmerounas reopust T. [lIBanna, M. llneinena, P. BupxoBa, xpomocomHas
Teopusi HacneAacTBeHHOCTH T. Moprana), yuenust (H. Y. BaBunoBa — o meHTpax MHOTOOOpa3us u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHIA), 3aKOHBI (€IMHOOOPa3Hsi MOTOMKOB TIEPBOTO MOKOJICHHUS,
pacllernyeH s, YUCTOTHl TaMeT, He3aBUCUMOT0 HacienoBaHus ['. MeHens, roMoI0ruueckux psjaoB
B HaciencTBeHHoU n3menunBoct H. 1. BaBunosa), mpuHIMIbI (KOMIIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMH HAay4YHOTO MO3HAHMS, HCIOJIb3YEMBIX B OHOJOTHYECKHX
HCCIE0BAaHUSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBLICTATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KIETOK MPOKApUOT M 3IYKApHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuii, rpuOoB, pacTeHUM,
KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OpPraHOB PACTEHM, KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB JKU3HEAEATEIHLHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHUH, KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHX TPOIIECCOB: 0OMEeHa BemecTB (MeTaboIM3M), IPEBPAIICHHS] SHEPTHH, OPOXKEHUS,
aBTOTPO(HOIO U reTepoTpoHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meiio3a,
rameToreHesa, "MOpHoreHes3a, mocTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIUBUAYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMO/ICHCTBHSI T€HOB, FeTepo31ca, HCKYCCTBEHHOTO 0TO0Da;

YMEHHE YyCTAaHABIMBATh B3aUMOCBSI3U MEXIYy OpraHOMJAMHU KIETKH M HUX (QYHKUUIMH,
CTpPOEHHUEM KJIETOK Pa3HbIX TKaHeW M uX (YHKIHMSIMH, MEXKIY OpraHaMd U CHCTEMaMHU OpPraHoOB Y
pacTeHHUIA, )KUBOTHBIX U YEIOBEKa M UX QYHKIUAMHU, MKy CHCTEMaMU OPraHOB M X (DYHKIUSMHU,
MeXIy dTariaMyd OOMeHa BEIIEeCTB, dTarnamMy KJIETOYHOTO LUKIIA U KU3HEHHBIX I[UKIOB OPraHu3MOB,
JTanmaMu SMOPUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (PEeHOTUNIOM, (PEHOTUIIOM U (PaKTOpamMu Cpeibl
0o0UTaHuS,

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OMOJOTMYECKYI0 TEPMHMHOJIOTUIO H
CHUMBOJIMKY JUISI TOKa3aTeIbCTBa POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUUYECKUX I'PYIIIT;

YMEHHUE pellaTh OMOJOrMYeCKUe 3a7a4M, BBISBIATH MPUUYNHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIEeyeMbIMU OHOJOTHYECKUMH TPOLIECCAaMU M SIBJICHHUSIMH, JeNlaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU TOJYYECHHBIX PE3YIbTATOB;

YMEHHUE BBINOJHATH J1a0OpaToOpHble M MpaKTU4Yeckue paboThl, COOIOAATh IMpaBHJA IPH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHHE BBIABUTATh THIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMH  CPEICTBAMH,
dbopMynupys LeNb UCCIEA0BAHMUS, aHATU3UPOBATh MOJIydEHHBIE PE3YAbTAThl U JACTaTh BHIBOJIBI;

YMEHHE YYacTBOBaThb B Yy4eOHO-MCCIIEOBATENbCKOM paboTe Mo OHOJOrMH, 3KOJOTHH U
MEAULMHE, TMPOBOJUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJUYHO IPEICTABIISATH
MOJIyYeHHBIE PE3YyIbTAaThl HA YUCHHUECKUX KOH(PEPEHIIHSIX;



YMEHHUE OLIEHUBATh 3TUYECKUE acTIeKThl COBPEMEHHBIX MCCIIEJOBAHNN B 007aCTH OMOJIOTHHU U
MeAULUHBI (KIIOHUPOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIIPABICHHOE H3MEHEHUE TeHOMa U
CO3/1aHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBII BbIOOp Oyaymieil mpodeccnoHanbHOU AEATENbHOCTH B
oOmactTi OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIHCKOTO XO3SHCTBA, MHUILEBOM
MIPOMBIIIICHHOCTH, YIIIYOJSATh MO3HABATENBHBIM WHTEPEC, HANIPABICHHBI HA OCO3HAHHBIM BBIOOD
COOTBETCTBYIOILIEH MpOodeccuu M MPOJODKEHHE OMOJIOTHYECKOTO 00pa30BaHUS B OpPraHU3AIUSAX
cpenHero mpodeccuoHaIbHOTO U BRICIIETO 00pa3oBaHusI.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» B 11 Knacce nOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHHWI O MECTE€ M POJIM OMOJIOTMH B CHCTEME CTECTBEHHBIX HayK, B
(GOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTHUHBI MHpa, B IIO3HAHWU 3aKOHOB
MPUPOJBI M PEIICHUH HKOJIOTHYECKUX MPOOJeM YelOBeUecTBa, a TAKXKE B PEIICHHH BOIPOCOB
paMoOHATFHOTO MPUPOIONOIB30BaHUSA, U B (POPMHPOBAHUN IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
oOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCHUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOrUH;

YMEHHE BJANIETh CHCTEMOW OHMOJIOTMYECKHWX 3HAHWH, KOTOpas BKIOYACT OIpENeICHUs M
MOHWMAaHUE CYNIHOCTH OCHOBOTIOJNIATalOIUX OWOJOTHYECKHX TEPMHHOB U TOHATHH (BHI,
sKocucTteMa, Owuocdepa), Oumosormueckue Teopun (dBosronoHHas Tteopusi Y. JlapBuHa,
CUHTeTHYecKass Teopus s3Boitonuu), ydeHus (A. H. CeBepuoBa — 0 MyTaX M HampaBJICHUAX
ssostonun, B.U. Bepuaackoro — o 6mocdepe), 3akonsl (reneTudeckoro paBHoBecust k. Xapam u
B. BaiinGepra, 3apogsmmeBoro cxoactBa K. M. bapa), mpaBuna (mMunmmyma lO. JlubOwuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTUH ), THTIOTE3bI (TUmoTte3a «mupa PHK» V. I'unbepra);

YMEHHE BIaJeTh OCHOBHBIMM METOJaMH HAy4YHOIO T[IO3HAHUS, HCIHOJIb3YeMbIMU B
OMOJIOTMYECKUX HCCIEOBAHUSAX JKMBBIX OOBEKTOB M OJKOCHCTEM (ONHMCaHUE, W3MEpEHue,
HaOJ0/IeHNe, SKCIEPUMEHT), Coco0aMy BBISBICHUS U OIICHKH AHTPOTOTCHHBIX H3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIACHATh CYIIECTBEHHbIC TPU3HAKU: BHJIOB, OHOTEOLIEHO30B, 3KOCHUCTEM H
ouoctepsl, CTAOMIM3UPYIOIIETO, JBUXKYIIEr0 M  Pa3pblBAaIOIIErO E€CTECTBEHHOTO 0TOopa,
AIJIONATPUYECKOT0 U CUMIIATPUYECKOT0 BUA000pa30BaHUs, BAMSHUS ABMKYILIUX CHJI SBOJIOIUU Ha
reHo(oH ] MOMYJISILIMKM, MPUCIOCOOICHHOCTH OpPraHU3MOB K cpele OoOuTaHus, 4YepeloBaHUs
HaIpaBJICHUN 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTAHABIIMBATH B3aUMOCBSI3M MEXIY MPOLIECCAMH IBOJIOIHH, JBIKYIIUMHU CUIAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHCTEM U MPUCTIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBISBIISITH OTIUYUTEIbHBIC TPU3HAKU JKUBBIX CUCTEM, MPUCIOCOOIIEHHOCTh BHJIOB K
cpene oOutaHus, aOMOTUYECKUX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpraHu3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX U3MEHEHUH B DIKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BATh COOTBETCTBYIOLIUE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTUIO U
CUMBOJIMKY JJs JIOKa3aTeNbCTBAa POJACTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIII,
B3aMMOCBSI3M OPraHM3MOB M Cpebl OOMTaHUs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEeHHsT MHOrooOpas3usi BUJOB M SKOCHCTEM KaK YCJIOBMS COCYLIECTBOBAHHUS INPHPOJBI U
YeJI0OBEUEeCTBa;

yYMEHHUE pellaTh OMOJOrMYeCKUe 3a7a4M, BBISBIATH MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMU OUOJIOTHUECKUMH TPOLECCaMU M SIBIEHUSIMM, JAeaTh BBIBOJBI M IMPOTHO3bI Ha
OCHOBAHMU TOJTYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpaTOpHble M NpaKTU4YecKue paldoThl, coOdronaTh IMpaBHia IPH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHHE BBIIBUTaThb THIIOTE3bl, MPOBEPATH HX OKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UCCIEI0BAaHNS, aHATTM3UPOBATh MOJTYYEHHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI;



YMEHHE YYacTBOBaTh B Y4EOHO-HCCIECIOBATENBCKONW paboTe MO OHOJOTHH, SKOJOTHH H
MeAMIUHE, TPOBOJUMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M IMYOJWYHO NPEACTABIATH
MOJTyYEHHBIE PE3Yy/IbTAaThl HA YUCHUUECKUX KOH(PEPEHIIHSIX;

YMEHHME OLIEHHWBAaTh THUINOTE3bl W TEOPUU O MPOUCXOXKACHUU IKU3HU, 4YEIOBEKAa W
YeJIOBEUECKMX pac, O MPHYMHAX, MOCIEACTBUSAX M CHOC00ax MPEeAOTBPALICHHUS TI0O0ATBHBIX
W3MEHEeHul B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBHIOOpP Oymymied mpodecCHOHAIBHOW AEATENFHOCTH B
oOmacti OMOJIOTHH, PKOJIOTHH, HPUPOJIOTIOIB30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEJIBCKOTO XO3SMCTBA, NMUILEBOM MPOMBIIUIEHHOCTH, YIJIYOJsATh MO3HABATEIbHbBIN
WHTEpEC, HApaBICHHBIA Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH MPO(ECCUu W MPOJOJDKCHHE
Ouosnoruuyeckoro oOpa3oBaHMsI B OpraHu3alysix CpeIHero Npo(ecCHOHAIBLHOIO U BBICIIETO
o0OpazoBaHwUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:;;?;Z};f;:::me PAIICIOB M TEM Beero Konrpoabubie | IlpakTuueckue f)lg;g)cg:::::gbﬂme
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbie cHUCTEMBI U UX U3yUEHUE 2
3 buonorus kinerku 2 0.5
4 XHAMHUYECKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
5 OOMeEH BeIIecTB U NMPEeBpalleHue SHEPTHN B 9 1
KIIETKE
7 HacneHCTBeHIfaﬂ uHpopmanus u 9 05
peanuzanus e€ B KIETKe
8 JKU3HEHHBIN UK KIETKH 6 1
9 Ctpoenue u GyHKIIUU OPTaHU3MOB 17 15
10 Pa3MHOkeHNE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 2 05
W3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'enetuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 bruoTexHonOrHs U CHHTETHYECKasi OMOJIOTHS 4
17 Pe3sepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KUNIACC
Nenn/m | HammeHoBaHHe pa3iesioB H TeM KosinyecrBo yacos DJIEeKTPOHHBbIE
IpOrpamMmaI Bcero Kontpoabnsie | Ipakruueckue | (uupposbie)




padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 3aporKIeHNE U Pa3BUTHE BOTIOIIMOHHBIX 4
MPEACTABICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl 6
4 [TpoucxoxkaeHNEe U Pa3BUTHUE KU3HH Ha 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aWMOOTHOIIICHUSX
6 OpPraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY»Karolleu cpenoi
7 Opranu3Mebl ¥ cpeqa OOUTaHus 9 15
8 DKOJIOTHS BUJIOB U TIOMYJISIINI 9 0.5
9 DKOJIOTHA COOOIECTB. DKOJIOTUUYECKIE 12 05
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA 6
11 UYenoBek u OKpyxaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5









