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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma no yue6HOMY mpenmery "buonorus" (nanee - OMOJOTHS) HA YPOBHE CPEIHETO
obmiero obpazoBanust pazpaboTana Ha ocHoBe DemepanbHOrO 3akoHa OoT 29.12.2012 Ne 273-03
«0O06 obpazoBanuu B Poccuiickoit @enepanuny, ®PI'OC COO, Konnenuuu npenogaBanus y4eOHOTO
npeamera «bHooTus» U OCHOBHBIX TOJIOKEHUH (enepantbHOl pabodeli mporpaMMbl BOCTIUTAHHSL.

VYuebnsbiii npenmer «buosorusy yriayonéaaoro yposHs uzydenus (10-11 xmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB IpeaMeTHON obmactu «EcrecTBeHHO-HayuHble HpeameTsl». CorjacHo
nonoxxeHusiM @I'OC COO npodunbHble ydeOHbIE MPEAMETHI, U3y4aeMble Ha YIIIYyOJEHHOM YPOBHE,
SBJIFOTCST criocobom auddepenHnmaniy oOydeHusT Ha YpOBHE CpPEIHEro oOmero oOpa3oBaHHs H
IIpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOLIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHAPHBIM M BBICIIMM O0pa3oBaHMEeM. B TO ke Bpems KaXAbIH W3 ITUX Y4eOHBIX
MpeIMETOB JOJHKEH OBbITh OpPHUEHTHPOBAaH Ha IPUOPUTETHOE pellieHne o0pa30BaTeNbHBbIX,
BOCIIUTATENbHBIX W pPAa3BUBAIOLIUX 3ajlad, CBS3aHHBIX € NpodopHUeHTalMeil oOyuaromuxcs u
CTUMYJIMPOBAHUEM HHTEpeCca K KOHKPETHOW 00JacTh Hay4HOIrO 3HAaHHWS, CBA3aHHOTO C OMOJIOTHEH,
MEIHUIIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mno ydebHomy npeamery "buosorus" maér mpexacraBieHHe O LEIH M 3ajadax
u3ydeHus ydebHoro mpenmera «buosorus» Ha yriyOon€HHOM ypoOBHE, OmpenenseT o0s3areiabHoe
(MHBapMaHTHOE) TMpPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpOBaHHWE IO pas3fesiaM U TeMmaw,
pacnpeziefieHue 1o KjiaccaMm, peKOMEHIYyeT MOCIeI0BaTeIbHOCTh U3yUeHHs yueOHOro Marepuana C
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHocTel oOyJaromuxcs. B mporpamMme no GHMOJOTUYU peann30BaH NPUHIHUI IPEEMCTBEHHOCTH
C WU3y4YeHHEM OWOJIOTHM Ha YpPOBHE OCHOBHOTO o00mero oO0pa3oBaHus, Oiaromaps dYemy
MPOCMATPUBAETCSl HAMPABICHHOCTh Ha TOCJENyIollee pa3BUTHE OHOJIOTHYECKUX 3HAHMIA,
OpUEHTUPOBAHHBIX HAa (HOPMHUpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJIOIMUYECKOTOo
MBIIILJICHHS, TPEICTABICHUIA O 3I0POBOM 00pa3e KU3HM, Ha BOCIHUTAHUE OEPE HOr0 OTHOIICHUS K
OKpYXalolel MpUpoaHON cpene. B mporpamme mo OHOJIOTHHM TakXke IMOKa3aHbl BO3MOXKHOCTH
yueOHoro mpeamera «buosorus» B peanmzanuu TtpeboBanuin ®I'OC COO k mIaHUpyeMbIM
JUYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHbIM pe3yiabTaTaM oOydeHUs U B (OPMUPOBAHUU
OCHOBHBIX BHJOB Yu€OHO-TIO3HABATEIBHOM JEATENILHOCTH OOy4YalomMxcs IO OCBOCHUIO
coJiep’kaHus OMOJIOrH4YecKoro oopa3oBaHus Ha YPOBHE CpeHero o01iero oopazoBaHusl.

VYueOusplii mpenmer «buornorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aBepIIacT
Oouosnoruueckoe oOpa3oBaHHe B IIKOJE M OPUEHTUPOBAH HA PACHIUPEHUE U YriyOJeHHE 3HAHUI
oOyuaronuxcs 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYIIIPHON U KJIETOYHOU OMOIOTHH, IMOPHOTIOTUI
1 OMOJIOTUH PA3BUTHUS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTUH.

N3yuenue ydyeOHoro mpeamera «buosorus» Ha yriiyoJeHHOM ypPOBHE OpPHUEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOUIMXCS K MOCIEAYIOEMY MOTYyYeHHIO OMOJIOTHYECKOTO 00pa30BaHus B By3ax
W OpraHusalusax cpenHero mnpodeccuoHanbHoro obpa3oBanHus. OCHOBY €ro cojiepaHus
COCTaBIIIET CUCTEMa OMOJOTMYECKUX 3HAHWM, IOJYUYEHHBIX MpPU HM3YyYEeHUH OOy4YarOUIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3JesioB OHOJOIMM Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3zoBanus, B 10—11 kmaccax 3TW 3HaHUS MOJY4arOT pa3BUTHE. Tak, pacUIMpeHbl U yri1yOJeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHUSX, )KMBOTHBIX, Tpr0ax, OaKTepusX, OpraHu3Me YyenoBeKa, 00X
3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIBHO BKIIIOYEHBI OMOJIOTMYECKHE CBEAECHUS NMPUKIAAHOTO U
MIOMCKOBOTO XapakTepa, KOTOpbleé MOXHO MCIIOJb30BaTh KaK OPUEHTUPBI sl IMOCIEAYIOIIEro
BbIOOpa npodeccun. Bo3MorkHa Taxke MHTErpanus OMOJOTMYECKHX 3HaHUHM C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMH OOYyYalOIIMMUCS TPH H3y4eHUH GHU3UKU, XUMHM, Teorpapuu u
MaTEeMaTHKH.



CtpykTypa mnporpammbl 1o y4yeOHomy npeamery "buosorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMHMOHHBIN HOAXOABl K H3ydyeHHIO Ouosioruu. COriacHO WM, H3y4aroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JUISl KUBBIX CHUCTEM DPA3HOIO YPOBHS OpraHU3allUY,
HBOJIIOLIUM OPTaHUYECKOTO MUpa Ha 3emiie, COXpaHEHHs OMOJIOTUYECKOTO pa3HOOOpa3usl IIIaHETHI.
Tak, B 10 ximacce M3y4arOTCs OCHOBBI MOJICKYJSIDHOH M KJIETOYHOW OHOJOTHH, SMOPUOJIOTHU H
OMOJIOTUN Pa3BUTHS, TEHETUKA W CEJICKIHH, OWOTEXHOJOIMH W CHHTETHYECKOH OHOJIOTHH,
aKTYaIM3UPYIOTCS 3HAHUS OOy4alomMxcs IO OOTaHWKE, 300JIOTHH, AHATOMHH, (HU3HUOJIOTHH
yenoBeka. B 11 kiacce M3ydaroTcs IBOJIOLMOHHOE YYEHWE, OCHOBBI JKOJOTHMH M YYEHHE O
ouocdepe.

VYuebnblii mnpenmer «buomorus» mpu3BaH 00€CNEYNTh OCBOCHHE OOYJarOIUMHUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHIIUIIOB U MPaBUJI, JIEKAIINX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, 3HAHUH O CTPOEHHHM, MHOTr00o0pa3uu U OCOOEHHOCTSAX
KJIETKH, OpraHu3Ma, MONYJSIUH, OHOLIEHO03a, OSKOCHUCTEMBI, O BBIJAIOMIUXCS HAy4YHBIX
JOCTHUXKEHUSIX, COBPEMEHHBIX HCCIIEOBAaHUAX B OMOJIOTHH, MPUKIIAJHBIX acleKTaX OMOJIOTHYECKUX
3HaHMW. [{ns pasBUTHS W TNOAJEpKAaHUS HHTepeca oOydaroluxcsd K OHOJIOTMM Hapsy co
3HAYUTENIbHBIM 0OBEMOM TEOPETHUECKOr0 MaTepHajia B COJEp:KaHHM IPOTpaMMbl MO OHOJIOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEH CTAHOBIICHWS W PAa3BUTUS TOW WJIM HWHOW oOOMacTu
OMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Lenp m3ydenus ydebHoro npeamera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJIAJICHHE
00y4aroUUMUCS 3HAHUSIMHU O CTPYKTYPHO-(YHKIIMOHAJIbHONW OpraHU3allii KUBBIX CHCTEM PAa3HOTO
paHra U mnpuoOpeTeHHue YMEHUN UCIHOJb30BaTh ATH 3HaHWS B (GOPMUPOBAHMU HHTEpeca K
onpenenéHHo obmactd TpodecCHOHATBLHON JESTENHbHOCTH, CBS3aHHOW C OHOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHne Leiau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€HHOM YpOBHE
obecrnieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/]1a4:

OCBOEHHE O0Yy4aIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHHI: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOPUSIX, KOHLEIMLHUAX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBUiIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSX
OMOJIOTHUECKHX CHUCTeM (KJIETKa, OpraHu3M, IOMYJsAlus, BHJ, OHOreorneHo3, Ouocdepa);, o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

03HaKOMJIEHHE O0YYaIOINXCs ¢ METOJaMU TIO3HAHUS KUBOM MPUPOJIBI: HCCIEA0BATEIHCKUMU
METO/JaMU OHOJIOTUYECKMX HayK (MOJIEKYISIPHON M KIETOYHOW OHOJIOTHUH, IMOPHOJOTHUU U
OMOJIOTUM DPa3BUTHUS, TEHETHKHM W CENEKUIUH, OMOTEXHOJOTMH M CHHTETHYECKON Ouosoruwu,
MAJCOHTOJIOTUH, DKOJIOTHH); METOJaMU  CaMOCTOSITEIbHOTO  MPOBEJIEHUs  OHOJOTHYECKHUX
uccienoBaHuii B jaboparopun U B mpupoae (HaOmojeHHWe, HW3MEpEHHE, HSKCIEePUMEHT,
MOJETUPOBAHUE);

OBJIaJIcHUE OOYYAIOUIUMUCA YMEHHSIMHU: CaMOCTOSITEIbHO HaXOAWUTh, aHaJIU3UPOBaTh WU
HCIOJb30BaTh OMOJOTHMUYECKYI0 HH()OPMALMIO; MOJIb30BAThCSI OMOJIOTHYECKON TEepMHUHOJIOTHEH U
CHUMBOJIMKOH; YCTaHABIMBATh CBSI3b MEXK/Y Pa3BUTHEM OHUOJIOTUH U COLIMATBHO -9KOHOMMUYECKHUMHU U
HKOJIOTUYECKUMHU MpoOIeMaMy 4ellOBeYecTBa; OLEHUBATh IOCIEACTBUS CBOEH IEATENBHOCTH MO
OTHOLIEHUIO K OKpYKalolled MpUPOJHON cpenle, COOCTBEHHOMY 3/I0POBbIO M 3JI0POBBIO
OKpYXXaloIlUX JIIoZel; OOOCHOBBIBaTH M cOOMIONATh MeEpbl NPOPHIAKTUKH HH()EKIIMOHHBIX
3a0oJieBaHMii, TpaBWia TOBEACHHUS B MpuUpoje U olecrneyeHHs O€30MacHOCTH COOCTBEHHOU
KU3ZHEJEATEIIBHOCT B UYPE3BBIYAWHBIX CHUTYyalUsX I[PUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;



pa3BUTHE y OOYYarOIIMXCS HHTEIUICKTYalIbHBIX M TBOPYECKHX CIHOCOOHOCTEH B mpoliecce
3HAaKOMCTBAa C BBIJAIOIIUMUCS OTKPBITUSMH U COBPEMEHHBIMU HCCJIECIOBAHUSMHU B OHOJIOTHH,
pemaemMpIMU €10 TpoOIeMaMu, METOAOJIOTHEH OHOJOrMYECKOro MCCIEeIOBaHUs, IPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~ HCCICIOBaHMM, pelIeHus OHOJIOTMYECKUX  337ad, MOJACIMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IPOIIECCOB;

BOCIIMTAaHUE y OOYYAIOMIMXCS [EHHOCTHOTO OTHOIIEHHUS K >KMBOM HPUPOJIE B LEJIOM U K
OTHEeNbHBIM €€ Oo0BeKTaM U  SBICHHAM; (OPMHUPOBAHUE HKOJIOTHYECKOW, TI'e€HETHYECKON
IPaMOTHOCTH, OOIIeH KyJabTYpbl TOBEICHUS B TPUPOJC; HHTETPAIMH ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne OO0YyJaIOUMMUCS KOMIETEHTHOCTH B PAIlMOHAILHOM MPUPOAONOIH30BAHUU
(cobmrofienne mpaBWII IOBEACHUS B TIPUPOJIE, OXPaHbl BUJIOB, SKOCHCTEM, OHMOC(EphI), COXpaHEHUHU
COOCTBEHHOTO 3/I0pPOBbS M 3/I0pPOBbS OKpYXKAIOLIUX JroAeH (coOntolieHuss mMep NpoPUIaKTHKU
3a0osieBaHMi, oOecrieueHue O€30MaCHOCTH IKU3HEAESITEIbHOCTH B YpPE3BbIUANMHBIX CHUTYalMsIX
MIPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIL30BAHHUS OWMOJIOTHUECKUX 3HAHWUU U
YMEHHUH B MOBCEIHEBHOM )KU3HH;

CO3JJaHME YCJIOBHM [UIi OCO3HAHHOTO BbIOOpa OOYYarOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TPAaeKTOpPHUM,  CIIOCOOCTBYIOIIEH  MOcCienyoieMy mnpodeccnoHalbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaTbHBIMA HHTEPECAMHU U MMOTPEOHOCTSIMHU PErHOHA.

OOmiee 4YnCIO YacoB, OTBEACHHBIX HAa H3ydeHHE OHMOJOTMHM Ha YriyOJeHHOM YypOBHE
cpenHero oOmiero oopazoBanus, cocrapiseT 204 yaca: B 10 knacce — 102 vaca (3 yaca B HeJieln0), B
11 ximacce — 102 gaca (3 gaca B HEZEINIO).

OT60p opraHu3aIMoHHBIX (OPM, METOJIOB U CPEACTB 0OyUCHUSI OMOJIOTUH OCYIIECTBIISCTCS C
yuéTtoM crenupuKd €ro COJACp)KaHUS W HaIlpaBIEHHOCTH HA MPOJOJDKEHHE OHOJIOrHYecKOro
00pa3oBaHMs B OpraHU3AIMAX CPEAHETO MPOPECCHOHAIBHOTO U BBICIIEr0 00pa3oBaHMs.

OO0s3aTenbHBIM YCIIOBHEM TIPH OOYYEHHHM OHOJIOTHH Ha YrIyOJIEHHOM YpPOBHE SIBIISICTCS
MpoBeJieHHe 1a00paTOPHBIX U MpakTUUYeckuXx padoT. Taxke yyactue 00ydaromuxcsi B BHITOJIHEHUT
MIPOEKTHBIX U yueOHO-HUCCIIeI0BATEIbCKUX Pa0OT, TeMaTHKa KOTOPBIX OMPEAeseTCsl yYUTeleM Ha
OCHOBE UMEIOUINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHI.



COJEPKAHUE OBYYEHUA
10 KJIACC

Coneprxkanue MporpaMMBbl, BBIJICICHHOE KYPCUBOM, HE BXOJUT B TIPOBEPKY rOCYAaPCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHS — KOMIUIEKCHas Hayka. Kparkass uCTOpus pa3BUTHA OHOJIOTHU.
buonornveckne Hayku W HW3y4aeMble WMH TIpoOiembl. DyHIaMEHTaIbHBIC, MPHUKIATHBIC U
MMOMCKOBBIE HAyYHBIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OMOJIOTUU B (DOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.
[Ipodeccun, cszanubie ¢ Ouosnoruedl. 3HaUYeHHWE OHOJIOTMM B TPAKTUUYECKOW JCATEIHHOCTH
YeJIOBEKa: MEJIUIIMHE, CEITLCKOM X035UCTBE, TPOMBIIIUICHHOCTH, OXpaHe TIPUPOIBL.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, 1. 1. Meunuxos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipr 1 cxembl: «CBSI3b OMOJIOTHU € JPYrUMH HayKaMuy», «Cuctema OHOJOTHYECKHX
HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKuBble cucteMbl Kak npeaMeT u3ydeHus Ouosiornu. CBONCTBA )KMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CIOXKHOCTh U YHOPSJIOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3alMs, CAMOBOCIPOU3BEICHUE, Pa3IpPaKUMOCTh, U3MEHUNBOCTh, POCT H
pa3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKAHEBBIMH,
OpraHU3MEHHbBIN, MOMYIAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OHOTeOleHOTHYECKUI), OrochepHbIH.
[Ipoueccel, mpoucxoasaine B KUBBIX cucteMax. OCHOBHbIE IPU3HAKHU KUBOTO. JKHU3Hb Kak (opma
cylecTBOBaHUs MaTepuu. Hayku, u3ydaroniye »KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3ALNH.

N3yuenne >xuBBIX cucTeM. Metoapl Ouonormveckoi Hayku. HaOmronmenue, w3MepeHue,
JKCIIEPUMEHT, CUCTEMaTn3alus, MeTaanain3. [loHsaTue o 3aBUCUMON U HE3aBUCUMOW MTEPEMEHHOI.
[InanupoBanue skcnepumenTa. [loctaHoBka u mpoBepka rumnote3. HyneBas rumnotesa. [lonsarue
BBIOOPKH M €€ OCTOBEpHOCTh. Pa3dpoc B Ouosiornyeckux HaHHbIX. OLEHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3ysbTaroB. [IpuuMHBI UCKaKEHHS pe3yabTaTOB JKcrepuMeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuis! u cxembl: «OCHOBHBIE TPU3HAKY KU3HWY», «bruoioruueckue cucremol», «CBoKCTBa
KUBOW MaTepum», «YPOBHU OpraHM3aLUU >KUBOW MNpUPOAbD», «CTpOEHUE >KUBOTHOM KIIETKH,
«Tkanum KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEUYECKOIO OpraHm3Mmayn, «buoreomneHos»,
«buocdepa», «MeToabl U3ydEHUS )KUBOU MTPUPOIBD.

Ob6opynoBanue: J1abopaTopHoe 000pyAOBaHUE Ui MPOBEACHUS HAOMIOICHUM, M3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHWE pa3IUYHBIX METOJOB MPU HU3YYEHUU IKUBBIX
CUCTEM.

Tema 3. buosiorust KjieTku



Knetka — cTpykTypHO-(YHKIMOHAIbHAS €IWHUIA >KUBOTO. VICTOpPHUS OTKPBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kmerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoabl MOJIEKYJISIPHOM ¥ KJIETOYHOW OWOJOTHMHM: MHKpPOCKOMUS, Xpomartorpadus,
anekTpodopes,  METoJ  MEUEHBIX  aTOMOB,  Ju(QepeHnnanbHoe  IeHTpU(yrupoBaHHE,
KyJIbTUBUPOBAHUE KICTOK. HM3yueHue QuKcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper 1 cxembl: «CBETOBOH MHUKPOCKOI», «DIEKTPOHHBIH MHKpOCKOMm», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

OGopynoBaHue: CBETOBOW MHMKPOCKOT, MHUKpPONpPENapaTbl PacTUTEIbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIIETOK.

IIpakTnueckas paGora «l3yueHue MeTomOB KIETOUHON Ouonoruu (Xxpomartorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anus KJIETKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHKpPOAJIEMEHThl. Boma u €€ posib
KaK pacTBOpHUTENs, peareHTa, YydacThe B CTPYKTYPUPOBAHUU KIETKH, TEIJIOPETYIsALUu.
MunepasnbHbI€ BEllecTBa KIETKH, UX OMoJjiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeniecTBa KIETKUA. buonornueckne mnonumepsl. beinku. AMHUHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTyphbl 06e1Kk0oBoil MoJsiekynbl. [lepBuuHas cTpykrypa O6enka, HenTUIHas CBS3b.
Bropuunasi, TperwuHas, ueTBepTHYHaAs CTPYKTypwl. Jlenarypamus. CBoiicTBa  OCIIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkmuu 6enkoB. [Ipuonbi.

VYrineBoapl. MoHOCaxapuabl, TUCaXapu/ibl, OJIUTOCaxapuabpl U moiucaxapuabl. OOmui miaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonorndeckue GyHKIIMN YIiIeBOJOB.

Jlunuael. IMaapodunsHO-THIPOPOOHEIE CBOJCTBA. Knaccuduxarus JUTIAIOB.
Tpurmuuepuasl, dhochomunuabl, Bockd, crepousbl. buonorunueckue ¢ynkuuu nunuaos. Oduiue
CBOMCTBa OHMOJOrMYECKMX MeMOpaH — TeKy4ecTb, CIOCOOHOCTb K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK um PHK. Ctpoenne HyknemHoBbIX KuciOT. HykieoTuusl.
[Ipunuun xommementapHoctu. I[IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crnupaiie.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B kinetke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B MoJiekysie AT®. buonorunueckue
¢byakiun  AT®. BoccraHoBIEHHbIE TMEPEHOCYMKH, HX (YHKIUM B KIETKe. Jlpyeue
nykneosuompugocghamor (HT®). CexsenupoBanue JIHK. Memoowvr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouonorus: OuOXUMHUYECKHME M OHodU3MUecKHe HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl OroMolieKyn. Moodenupogarue cmpykmypul U YYHKYUL OUOMONEK)L
u ux xomniekcos. KomnvromepHulii Ouzaiin u opeanuyeckuii cunmes OUOMONEKY U UX HENPUPOOHBIX
aHanozos.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paukmun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHue  XUMUYECKUX  DJIEMEHTOB B HEXHUBOW  MPUPOJIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KMBOW MPUPOJIEN.



Tabmuuer u cxembl: «llepuonuueckass Tabnuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHme
MOJIEKYNBIl BOJB», «BemiectBa B cocTaBe OpraHusmMoB», «CTpoeHHME MOJEKYIbl OelKay,
«CTpyKTyphl O€IKOBOW MOJIEKYNbl», «CTpOCHHE MOJIEKYJ YIiIeBOAOB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKasl IOCyJa U 000pyJ0BaHHUE.

JlaGopaTopHuasi padora «OO0HapyKxeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIHIN.

JlabopaTopHnasi padora «lccnenoBaHne HYKIEMHOBBIX KHCIOT, BBIACJIEHHBIX M3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel kierok: sykapuoTudeckas W mnpokapuoTuueckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Crpoenue npokaprotudeckoi kiueTku. Kierounas crenka Gakrepuii u apxeil. OcobeHHOCTH
CTPOEHHUS TeTepoTpOo(HON U aBTOTPOGHOM MPOKAPUOTUIECKUX KIETOK. MecTo U poJib MPOKAPUOT B
OMoLeHO3aX.

CrpoeHue M (YHKIMOHUPOBAHHE 3yKapuOTHUecKOoW kieTku. [lmaszmarnueckas mMeMOpaHa
(mna3manemma). CrpykTypa miaa3MaTtudecko MeMOpanbl. TpaHCIOpPT  BEHIECTB  Yepes
IIa3MaTH4ecKyl0o MeMmOpaHy: mnaccuBHbIN (auddysus, obOnery€Hnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponurniaemocts MeMOpanbl. Pabota
HaTPUH-KaJIMEBOTO Hacoca. DHJOIMUTO3: MUHONKTO3, (paroruTo3. Dk3o1uTo3. KieTouHnas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

Hurommazma. Ilutozons. Ilutockenmer. JIBwkeHwe wnuToruia3Mbl. OpraHOWIbl KIJIETKH.
OnHomeMOpaHHBIE OpPraHOWIbI KIETKH: 3Huoruiazmatudeckas cethb (OIIC), ammapar ['onbmku,
JU30COMBI, UX CTpoeHHe W (YHKUMU. B3auMocBsA3b OAHOMEMOpAHHBIX OPraHOUAOB KJIETKH.
CtpoeHue TpaHyIApHOTO peTukynymMa. Mexanuzm Hanpasienus 6enrkos 6 OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJspHBIN)
SHJOIUIa3MaTHUYeCKU peTukynyM. CekperopHas (yHkmus anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposxa denkoe 6 annapame I 0onv0xcu. TpaHCTIOPT BEIIECTB B
KkieTke. Bakyonu pacTutenbHbIX KieToK. Kierounsiit cok. Typrop.

[lonmyaBTOHOMHBIE OpraHOMAbl KJIETKU: MUTOXOHAPUH, IUACTUABL [Ipoucxoocoenue
mumoxonopuii u naacmuod. Cumobuoeenez (K.C. Mepeackosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApPWUH ©  minactuid. llepBuyHble, BTOPUYHBIE U  CIIOKHBIE IUIACTHJIbI
(OTOCHUHTE3UPYIOUIUX FYKApUOT. XIIOPOTIACTHI, XPOMOILIACTHI, JIEHKOTIACTHI BHICIIUX PACTCHHI.

Hemem6pannbie opranouapl kietku CrTpoeHue W (QyHKUMH HeMEeMOpaHHBIX OpPraHOUOB
KieTku.  PubGocombl.  [Ipomesxcymounvie  gunamenmovl.  MuxpodunameHTsl.  AxmuHogvle
Muxkpoguramenmol. MpbIIEUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkpotpybouku. Krerounsiii wnentp. CrpoeHHe ¢ JABHKEHHE KIYTUKOB U PECHHYEK.
MuxkpotpyOouku mnuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Muxpompybouxamu. MomopHhvie benxu.

SAnpo. OGosnouka sapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKH, MX CTpOeHHE M (YHKLUH.
SnepHslii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEP(A3ZHOM sIlIpe.
Dyxpomamun u eemepoxpomamur. benku XxpomMaTuHa — TUCTOHBL. JluHamuka sadepHoii 060104KU 8
mumose. Hoepuwiii mpancnopm.

Knerounsie BintoueHus. CpaBHATEIbHAS XapaKTEPUCTHKA KJIETOK DYKapHOT (pPacTUTENIBHOM,
KUBOTHOM, TpUOHOIN).

JdeMoHcTpanuu

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



Tabmuuer u cxembl: «CTpOEHUE DYKApUOTHYECKON KIIETKH», «CTPOCHHE JKUBOTHOU KIETKU»,
«CTpoeHHe pacTUTENbHOM  KiIEeTKW», «CTpoeHue MUTOXOHIpuW», «apo», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOMH MUKPOCKOT, MUKPOTIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX KIIETOK,
MUKpOTpenapaTbl 0aKTepHaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK Pa3IMYHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopunasi padora «/ccienoBaHue Iia3MoiM3a M JIEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3yuyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NpeBpallieHHe JHEPTUM B KJIeTKe

AccuMmIAIMS U JTUCCUMWISLIMA — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YyacTue KUCIOpoJa B OOMEHHBIX Mpoleccax. JHEPreTu4ecKoe
obecnieueHue kieTtku: npeppamieHne AT® B oOMeHHBIX nporieccax. PepMEHTATUBHBIM XapakTep
peakiuii KjIeTouyHoro mMerabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA U MEXaHU3M JIEHCTBHS.
Kodepmentsl. OTimunst ¢pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOpbhl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUH OT PA3INYHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OPraHMYECKUX BeEIIECTB B KieTke. DoTtocuHTE3. AHOKCUSEHHbIU U
oxcuzenHvlll  pomocunmes y  baxmepuii. Ceemocobupaiowjue nueMeHmvl U NUSMEHMbl
peaxyuonnoz2o yeumpa. Ponp xyoporuiactoB B mpouecce ¢oTocuHTe3a. CBeToBas U TEMHOBAs
daspl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpoayKTUBHOCTH (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHOOOpa3ne opraHu3MOB-XEMOCHHTETHKOB: HUTPUMUIMPYIOIIHE OaKTepUH,
XKene300aKTepuu, CepoOAKTEPHH, BOIOPOIHBIE OaKTeprn. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bumsl Opokenms. [IpoaykTel OpOoKeHHS W WX HCIOJIH30BAaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OWOTEXHOJOTHM W BO30YIUTEIH
0ose3Hei.

AdpoOHBIE OpraHum3Mbl. OTarbl SHEpreTudyeckoro oobmena. I[loaroTtoBuTenbHBIN ATarl.
['mukonan3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuclieHHE, WM KJIETOYHOE JbIxaHue. Ponb MUTOXOHApPUM B mpoleccax
Oouosnoruueckoro oxucieHusa. Lluxnnueckue peakuuu. OxucnurenbHoe GochoprInpoBaHUE.
Onepeus memobparrnoeo epaduenma npomonos. Cunmes AT®.: paboma npomonnoii AT@-cunmasuol.
[IpeumymectBa a’poOHOTO myTH OOMEHa BewIeCTB IHiepe] aHa’poOHbIM. d(HEeKTHUBHOCTh
SHEPreTHYECKOro oOMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, IL
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTe3», «OHepreTHueckuid oOMmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOII MHUKPOCKON, 000pYIOBaHHE Ul MPUTOTOBJIEHHS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopatopHas padora «/3ydyeHue KaTaIUTUYECKONH aKTUBHOCTH (pEpMEHTOB (Ha MpUMepe
aMUIIa3bl WK KaTaasbl)y.

JlaGopaTopHas padora «/3ydyeHue GpepMEHTaTUBHOTO paclIeIVIeHUs MEePOKCHAa BOAOPOIA
B PACTHTENBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE POLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».



JlaGopaTopuasi pa6ora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HacnencreenHast MHGopManus M peajau3alnus eé B KieTke

Peakuun marpuyHoro cuHtesa. [IpyHLIMI KOMIIJIEMEHTApHOCTH B PEAKLMSAX MAaTPUYHOTO
cuHTe3a. Peanm3amus HaciaeacTBeHHOW wuH(opmanmu. ['eHEeTHUeCKHil KOJ, €ro CBOMCTBA.
Tpanckpunuus — marpuunbii cuHTe3 PHK. IlpuHOune! TpaHcKkpunimu: KOMILIEMEHTapHOCTb,
aHTUIApPAJUIEIbHOCTh, ACUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ aramel. Yuactue tpancnopTHeix PHK B OmocuHTe3e Oenka. YcioBus
onocunTesa 6enka. Kogupoanue amuHOKHCHOT. Postb pubocom B GrocuHTe3e Oerka.

Coepemennvie npeocmasnenusi o cmpoenuu 2erog. OpraHuzanus T'eHoMa y IpPOKApuoT U
9yKapuoT. Perynsuusi akTHBHOCTH I'eHOB y npokapuoT. ['unoresa onepona (P. XKakob, XK. Mano).
MonexynapHuvle mexanusmol sKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecynayuu pabomol
2enog. Perynsius oOMeHHBIX npolieccoB B KieTke. Kietounslii romeocras.

Bupychl — HekneTouHble (OpMBI KU3HM U OoOnauratHele napasutbl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. Kuznennwiti yuka JJHK-codepocawux supycos,
PHK-cooepowcawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycurie 3a00eBanus yenoBeka, )XuBOTHBIX, pactenuii. CIINJ], COVID-19, commansHbie
Y MEIUIIMHCKHUE TIPOOIJIEMBI.

Buoungopmamuka: unmeepayusi u anaruz 6omvuux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oanuvix. Hanomexnonoeuu 6 ouonocuu u meouyure. I[lpoepammupyemsvie ynkyuu
benxos. Cnocobovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUIA.

Tabmuupt u  cxembl: «buocwHTe3 Oenkay, «l'eHermueckuii Kom», «Bupycsm,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounerii nwmkn, ero mepuoabl W perymsnus. HMurepdaza m muto3. OcobeHHOCTH
MpoLeccoB, npoTekammux B uHTepdaze. [loaroroBka kieTku K neneHuro. lIpecuHreTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETHMYECKUH M TOCTCUHTETUYECKHH (IMIPEeMUTOTHYECKUI) TepUOIbl
nHTEep(Da3HI.

Marpuunbiii  cunte3 JIHK -  permmmkanums.  Ilpunnuner  permmkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CUHTE3,  aHTUNAPAJUICNIbHOCTh.  MexaHusm
permukauun JIHK. Xpomocombl. Ctpoenune xpomocoM. Temomepsl U Teomepasa. XpOMOCOMHBII
HaOOp KIETKM — KapuOTUN. JMIIOMTHBIA W TamiouAHbI Habopbl XpomocoM. ['oMonOoruuHbIe
xpoMocoMmbl. [10710BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTO3. CTaAMM MUTO3a U MIPOUCXOAAIINE B HUX IIpoUecchl. THUIbl MUTO3A.
Kapuokunes n uutoknnes. buosnornueckoe 3HaueHre MUTO3a.

Perynsus MuToTHUECKOTO ITUKIA KIeTKH. [IporpaMMupyemMast kieToyHas rudensb — aromnros.

Knerounoe sipo, XpoMocoMsbl, (hyHKLIMOHAJIbHAs Te€HOMHUKA. Mexanusmol nponugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugposaa knemka» — buoungopmamuueckue
MoOoenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuupel u cxembl: «KH3HEHHBIM LUK KIETKW», «Mutos», «CTpoeHHe XpoMOCOM»,
«Pemmukanus JTHK».



O6opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpompenaparbl: «MHTO3 B KIETKax KOpeIIKa
JIyKa».

JlabopaTopHasi pa6ora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax.

JlaGopaTtopuas pabGora «HaOmromenume MuTO3a B KIETKaxX KOHYMKA KOpEIIKa Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpazue  OpPraHU3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOGEHHOCTH CTPOCHHS M KU3HEACATEIHHOCTH OJHOKIETOYHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE I'pUObI, OJHOKJIETOYHbIE BOJAOPOCIH, JIpYyrue NpoTUCThl. KonoHuaibHbIE
OpraHU3MBl.

B3anMocBsI3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pactenuil. Turnbl pacTUTEIbHBIX TKaHEH: 0Opa3oBaTeIbHasl, TOKPOBHAs, IPOBOISIILAS,
OCHOBHasi, MexaHndeckass. OCOOEHHOCTH CTpoeHMs, (PYHKIMI M pacIoJIOKEHUsI TKaHEeH B OpraHax
pacTeHui.

TkaHu )KMBOTHBIX U YeJOBeKa. TUIBI dKUBOTHBIX TKaHEH: SMUTENNaIbHAS, COCTUHUTENIbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpoeHMs, (PYHKIUN W pacHoJIOKEHUS TKaHEW B OpraHax
KUBOTHBIX U YeJIOBEKA.

Oprassl. BereraTuBHbIE U IeHEpaTUBHBIE OpraHbl pacTeHuH. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactennii. CkeneTsl 0OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYyTpeHHHU ckesieT. CTpPOCHUE U TUIIbI COSUHEHHS KOCTEM.

JIBI>KeHHEe  OpraHu3MoB.  JIBIDKEHHE  OJHOKJIETOYHBIX  OpraHu3MoB: amMEOOUIHOE,
KT'YTUKOBO€, PECHUYHOE. J[BH)KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MBI U HACTHUHU. [[BIDKCHME
MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEKA: MblllIeyHas cucreMa. Peduexc. CkeneTHble MBILIIBI M UX
pabora.

IIntanne opranmsmos. IloryomeHnue BOABI, YIVIEKHCIOTO ra3a M MHWHEPAJIBHBIX BEILECTB
pacrenusamu. [luraHme S>KMBOTHBIX. BHYTpPUIOJIOCTHOE M BHYTPUKIETOYHOE IHIIECBapeHUE.
[InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENBl NUILEBAPUTENBHOTrO Tpakra. [InmeBapurenabHbie
xeiessl. [InimeBapuTenbHas cucTeMa 4eJl0BeKa.

Jlpixanue opranu3moB. Jlpixanwe pacrenuid. [lpixanue >xuBOTHBIX. Juddy3us razos uepes
noBepxHocTh KieTku. KoknHoe npixanue. JlpixarenabHas mnoBepxHocTh. JKabepHoe u nérouHoe
IbIXaHHe. J[pIXaHue MMO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE YCIOKHEHUE CTPOCHUS
JNETKUX TO3BOHOYHBIX >KMBOTHBIX. /JlpIXaTenpHas cucreMa 4enoBeka. MeXaHu3M BEHTUIILMU
NETrKUX y NTUL U MJIEKONUTaOMWuUX. Perymnsuus apixanus. /{pixarenbHplie 00bEMBI.

Tpancnopt BeniecTB y opranu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIIOPT BELLECTB
y *kuBOTHBIX. KpoBeHOCHas cucremMa u €€ opransl. KpoBeHOCHas cucTemMa 03BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepjle, KpPOBEHOCHBIE cocylbl U KpoBb. Kpyru kpoBooOpareHus. DBOJIIOIHOHHBIE
YCIOXXHEHHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Paborta cepama u eé
peryianus.

Boinenenne 'y opranusmoB. BeigeneHune y pacreHuil. BeineneHue 'y KMBOTHBIX.
CoxparutensHble Bakyosu. Opranbl BelaeneHus. OUibTpaius, ceKpeuus 1 o0paTHoe BCaChIBaHHUE
Kak MeXaHU3Mbl paboThl OpraHoB BbliedeHUS. CBs3b IMOJOCTH Tela C KPOBEHOCHOM U
BBIJICIIUTENIBHON CcUCTEMaMH. BplieneHne y INO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa30BaHUE MOYH Y YETOBEKA.



3ammTa y OpraHu3MoB. 3aliuTa Y OJHOKIETOYHBIX OpraHn3MoB. Criopbl OakTepuil M LUCTHI
IpocTeHMX. 3aluTa y MHOTOKIETOuHbIX pacteHuil. Kyrukyna. CpenctBa naccuBHOM U
XUMHUUYECKOM 3aUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX POU3BOHbIE. 3alllMTa OPraHU3Ma OT
Oone3neld. IMmyHHasi cuctema venoBeka. KieTouHblii M TyMOpaJIbHBIA UIMMYHUTET. BpoxaEHHBIN
U TproOpeTEéHHBIN crienupUIecKuii IMMYHUTET. Teopusl KIOHAIHHO-CEIEKTUBHOTO MWMMYHHUTETA
(IT. DOpmux, ®. M. bepuer, C. ToneraBa). BocmamurenbHble OTBETHl OpraHu3MoB. Poib
BPOXJIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHUH.

PaznpaxxumocTs M perymsiuus 'y OpraHu3MoB. Pa3apakuMocTh y  OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCTe M perynsnus y pacTeHHid. PocCTOBBIE BemiecTBa M MX
3HAuYEHUE.

Hepshas cucrema u peduekropHas perynsuus y ;kuBoTHbIX. HepBHast cucrema u €€ oTIensl.
DOBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y )KUBOTHBIX. OTI€NbI TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedriekc u pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIEC PEQIICKCHI.

I'ymopanbHas perymasuus W SHIOOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKesessl
SHIOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBME TOpMOHOB. B3aMMOCBS3b HEpPBHOM U
SHIOKPUHHON cucteM. [ unoramamo-runodusapHas cuctemMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OIHOKIETOYHBIC BOJOPOCTH», «MHOTOKIETOYHBIE BOIOPOCIH,
«bakrepuny, «lIpocreitmmey, «Opraibl IBETKOBBIX pacTeHUiD», «CUCTEMBbI OPTaHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHEee cTpoeHue HaceKoMbIx», «TkaHu pacteHuin», «KopHeBbIE CHCTEMBI»,
«Ctpoenune ctebmsn», «CTpoeHre TMCTOBOM TIIACTHHKNY, « TKaHHU KUBOTHBIX», « CKEJIET YeIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMay, «/lpixarenpHas cucrema», «HepBHas
cucteMa», «Koxa», «Mslmeynas cucreMa», «BblgenurenbHas cucremay, «OHIOKPUHHAsS
cucrteMa», «CtpoeHne wmpiunb», «MMMmyHuTer», «KumedHononoctHele», «CxeMa NUTaHUS
pacteHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpoeHue ruaps», «CtpoeHue
wiaHapuny, «BHyTpeHHee cTpoeHHe A0XkAeBOro 4epBs», «HepBHas cuctema poid», «HepBHas
cucreMa Jarymkn», «HepBHas cucrema npecMbikatonuxcs», «HepBHas cucrema ntuny, «HepeHas
cucTeMa MJleKonuTarmux», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, >KHBBIC
9K3EMIUISPhl KOMHATHBIX PAacTEeHUM, repOapuul pacTeHHM pa3HBIX OTAEIOB, BIIAXHBIE MperapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX YKUBOTHBIX, CKEJIET YEIIOBEKa,
oOopynoBaHue Ui IEMOHCTPAIMM MOYBEHHOTO W BO3AYIIHOTO MUTAHHS PACTEHUH, pacIieraeHus
KpaxMaja u OeNKOB MoJ AeicTBUEM (EpPMEHTOB, 00OPYAOBAHHME JUIS JEMOHCTPAIMH OMBITOB IO
U3MEPEHUIO0 KU3HEHHOW EMKOCTH JIETKUMX, MEXaHu3Ma JbIXaTeJIbHBIX JBUKEHUW, MOJIEIH
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHas padora «/3yueHrne OpraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOKEHHUsI OPraHU3MOB: Oecrojioe (BKIIIOYas BEreTaTMBHOE) U IM0JIOBOE. Bujel
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIAINS, (pparMeHTaIus, KIOHUPOBaHHUE.



[TonoBoe pasmuoskenue. [lonoBsie kieTku, wim rametsl. Meito3. Ctaguu meio3a. [loBenenue
xpoMocoM B Meno3e. KpoccuHrosep. bruosiorndaeckuii CMbICI Meii03a U II0JIOBOTO Iporecca. Meios
U €ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazputue. I'amerorenes y »xuBoTHBIX. [losioBbie xene3sl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUE MOJIOBbIX KIETOK.

OmnogoTBOpeHHE U AMOPHOHANIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOIOTBOPECHMUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOr€HE3). DMOPHOJIOTUsS — HayKa O pa3BUTHU
Opranu3MoB. Mopgozenes — 0ona uz 2nagnvix npobrem smbpuonozuu. Konyenyus mopgozenos u
mooenu mopghocernesa. Ctaauum 3MOpUOTeHe3a KUBOTHBIX (Ha mpumepe nsrymku). [IpoOnenue.
Tunsr npoGnenus. [emepmunuposannoe u nHedepmunuposannoe oOpoobnenue. brnacmyna, munwvi
onacmyn. OcoOeHHOCTH JApOOJIEHHUS MIIEKONUTAIONINX. 3apOJbIIIeBble JINCTKU (TacTpyssuus).
3aknagka OpraHoB M TKaHeH M3 3apoJbILIEBBIX JIMCTKOB. B3anMHOe BiusHUE YacTeil
pa3BHBalOIIErocs 3apojpliia (IMOpHUOHAIbHAST MHAYKIMSA). 3aKiajka IJIaHa CTPOEHUS! KUBOTHOTO
KaK pe3yJbTaT MEepapXUUYeCKUX B3aUMOJCHCTBUI T'eHOB. BnusHue Ha 3MOpPHOHAIBHOE pa3BUTHE
pa3aMYHbIX (PAKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct u pasutue xuBoTHbIX. [TocTamMOproHanbHbI nepuos. [Ipsmoe u HenmpsiMoe pa3BUTHE.
Pa3Butne ¢ Meramopdo3zom y O€ClO3BOHOUHBIX M TO3BOHOYHBIX >XKMBOTHBIX. buonormueckoe
3HaUEHUE MpPSIMOr0 M HENpSAMOIo pa3BUTUSA, UX PACHpOCTpaHEHHE B MpHpoje. Tumbsl pocrta
KUBOTHBIX. DaKTOPBI PEryssliMi pOCTa KUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTUS y KUBOTHBIX U uenoBeka. Ilepuoabl oHTOreHesa uenoBeka. CrapeHHe W CMEpPTh Kak
OMOJIOTHYECKHE TPOIECCHI.

Pa3zmuoxkenue u pazsutue pacteHuid. ['amerodur u ciopodur. Meiio3 B )KM3HEHHOM ITUKIIS
pactenuii. OOpa3oBaHue crop B mporecce Meio3a. ['lamerorenes y pacteHuit. OmnioI0TBOPEHHUE U
pa3BUTHE pPACTUTEIBHBIX OPraHuM3MOB. JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTCHHU.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBI PETYJISLUN OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuel u cxemsl: «BereratuBHOe pa3MHOXeHUe», «Tubl OECHojoro pa3MHOXKEHUA»,
«Pa3mMHOXEHNE XJIaMUIOMOHaAb, «Pa3zMHOKEHHE 3BIVIEHB, «Pa3zMHOXeHHE ruapb, «Meiosy,
«Xpomocombl», «I'amerorenes», «CTpoeHHE SMLEKIETKA U criepMaTo3onga», «OCHOBHBIE CTaIuu
OoHTOreHe3a», «IIpsmoe u HenpsiMoe pasBuTuey, «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHumn»,
«Pa3BuTne Arymkn», «/IBoMHOE OIUIOJOTBOPEHHE y LIBETKOBBIX pacTeHUi», «CTpoeHHE CeMsH
OJIHOZIOJIBHBIX U JBYIOJBHBIX PacTeHUI», «OKN3HEHHBIN LUK MOPCKOM KamycTbl», «OKn3HEHHBIN
LUK MXa», «KU3HEHHBIM HUKII NTAIOPOTHUKA», « ) KM3HEHHBIA IUKII COCHBD.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpOIIpenaparhl SHIEKIETOK M CHepMaTO30MJIOB,
Mozenb «L{UKII pa3BUTHUSA JIATYLIKIY.

JlabopaTtopnass paGora «/3ydeHMe CTpPOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckass padora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

VicTopust CTAaHOBJIEHUS U pa3BUTHs T'€HETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oredecTBeHHBIX YU€HBIX B pa3BuTHM reHetuku. Padorer H. K. Konsuosa, H. U.



Basunosa, A. H. Bemnoszepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETHUYECKHE TOHSATHUS U CHUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJUICJIbHBIC
IeHbl, aJbTePHATUBHBIC MPU3HAKH, JOMUHAHTHBIM M PEHECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepPO3UroTa, 4YUCTas JUHUS, THUOPUIBI, TeHOTHN, (eHOTur. OCHOBHBIE METOAbl TE€HETUKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIIIPHO-T€HETHIECKUH.

JdeMoHcTpauuu

[Hoptpersl: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Kosbsuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuernko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeToIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.

JladopaTopHas padora «/[po3oduna kak 00bEKT TCHETHYECKUX UCCIEIOBAHUNY.

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuiuBanue. [lepBbiit 3akoH MeHenst — 3aKOH eIuHO00pasusi THOPHUIOB
neporo nokojeHud. [IpaBuno nomuHupoBaHusa. Bropoi 3akoH MeHnens — 3akOH pacuIeIICHUs
npu3HaKoB. [{uTosornueckre 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHMs. [ UTIOTE3a YUCTOTHI TaMET.

AHnanmmzupyromee ckpemuBanue. [IpoMexxyTouHbI XapakTep HacienoBanus. PaciieruieHue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUH.

JlurunbpuaHoe ckperniuBanne. Tperuii 3akoH MeHienss — 3aK0OH He3aBUCUMOTO HAcJIeIOBaHUS
npu3HaKoB. [{uTosornueckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHUSI.

CuemienHoe HacnenoBaHue mpusHakoB. PaGoter T. Moprana. CuemieHHOE HacjaeaoBaHUE
T€HOB, HAPYIIICHHE CICTUICHHS MEXTy TeHaMH. XPOMOCOMHas TEOPHS HACIEICTBEHHOCTH.

l'eneruka nosia. XpOMOCOMHBIM MEXaHW3M OMNpEIEICHUs] MoJjia. AYTOCOMBI U TIOJIOBBIE
XpoMOCcOMBI. ['OMorameTHbli M rereporaMeTHbld TMOJ. ['eHeThdeckas CTPYKTypa TOJIOBBIX
xpoMocoM. HacrienoBanne npu3HAKOB, CIIETUIEHHBIX C I1OJIOM.

l'enotun kak uenmoctHas cucrteMa. [lmeloTponus — MHOXECTBEHHOE JEHCTBUE TEHA.
MHOXECTBEHHBIN ~ajuienu3M. B3anMoneicTBHE HeaJuleNbHBIX TI'e€HOB. KOMIIIEMEHTapHOCTb.
Onucrtas. [lomumepusi.

['eHeTMyeckuil KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJIOTrMYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTHUBHBIX (PYHKUIUN. ['eHeTHUecKne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH — Mapa3uT» U «XO3UH — MHUKPOOHOM.
I'eneTnyeckue acmeKkThl KOHTPOJIS M U3MEHEHMsI HACJIeICTBEHHOW HH(OpMalMHU B MOKOJIEHHSIX
KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubl 1 cxembl: «IlepBblii U BTOpOHW 3akoHbI MenHaens», «Tpetuit 3akoH MeHaensy,
«AHanu3upymwlee ckpelmnBaHue», «HemnonHoe nomuHupoBaHue», «CHENIIEHHOE HaClelIOBaHUE
MPU3HAKOB Yy Jpo3oduibly, «['eHetnka nonay, «Kapuotun yenosekay, «Kapuotun apo3oduis,
«Kapuotun ntutib», « MHOKECTBEHHBIN ajienn3M», «B3auMoaeiicTBrue reHoB.

O6opynoBanue: Mojeib JUIsl JEMOHCTpAIMH 3aKOHOB €IWHOO0Opaszus THOPHAOB MEPBOTO
MOKOJIEHUSI W pPAacCUICTUICHUs] NPU3HAKOB, MOJENb JJsi JEMOHCTpPAlUd 3aKOHAa HE3aBHCHUMOTO
HacJe0BaHUsl MPU3HAKOB, MOJENb JUISl AEMOHCTpAllMU CLEIUIEHHOTO HAaclleJOBaHUs MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpenapar: «/[pozodumnay.

IIpakTnyeckass padora «/3yyeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUSA Y
JPO30(QUITBI».

IIpakTnueckass padora «/3yuyeHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUA Y
JPO30(QUITBI».



Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopelictBue reHotuna W cpensl npu  popmupoBaHumM (eHoTHHa. M3MEHYHMBOCTH
npu3HakoB.  KayecTBeHHbIE W KOJIMYECTBEHHbIE  NpPU3HAKUM.  Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIEACTBECHHAs.

MomudukannoHHas H3MEHYUBOCTh. Poiib cpenbl B (OpPMHUPOBAHUHM MOIU(PHKAIMOHHON
n3MeHunBocTd. Hopma peakuuu mnpusHaka. BapuanumoHHbsll psa v BapuauuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYUBOCTH.

['enoTunuueckass wW3MEHUYMBOCTh. (CBOWCTBA TEHOTUIMYECKOW HW3MEHUYMBOCTH. Buabl
F€HOTUIINYECKOW U3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KoMOuHaTiBHAas W3MEHYMBOCTH. Melo03 M TOJOBOM IPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHUYUBOCTH. PoJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUM F€HETHYECKOTO pa3HOOOpa3us B
Ipezesax OJHOro BUAA.

MyranuoHHasi HW3MEHYUBOCTb. BuIbl MyTauuil: T'eHHbIE, XpPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbBIE M MHAYLUPOBaHHbIE MyTalUU. SIepHble M LUTOIUIA3MAaTUYECKUE MYTalluH.
ComaTtnueckue M TOJOBble MyTauuu. [IpuyMHBI BO3HHMKHOBEHHS MyTalMid. MyTareHbl U HX
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO IPOLECCa. 3aKOH TOMOJIOTMYECKHUX
psnoB B HacienctBeHHoW wu3MeHunBoctd (H.M. BaBunos). BresnepHas u3MeHYMBOCTD H
HAaCJEACTBEHHOCTD.

Onucenemuka U OSNUSCHOMUKA, PONIb INUSEHEMUYECKUX (GaxKmopos 6 HACLe008aHuu U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmusr u  cxembl: «Bunel u3MeHunBocTu», «MoandukanuoHHas W3MEHYHBOCTHY,
«KomOuHaTHBHAsT W3MEHYMBOCTHY, «Meio3y», «OmionoTBopeHuey, «I eHeTnyeckrue 3a0osieBaHUS
yenoBeKay, « Buabl myramuiny.

O6opynoBaHue: KHUBble U TepOapHble SK3EMIUISIPbl KOMHATHBIX PAaCcTEHHUH, PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTtopHnasn  pab6ora  «lcciemoBanme ~— 3aKOHOMEpPHOCTEH  MoaU(HKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHaliMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y aApo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuotun uenoBeka. MexayHapoaHass NOporpaMMa HCCIEAOBaHUS TE€HOMAa YeJIOBEKa.
MeTopl M3y4eHHUs] TEHETUKH 4YellOBEeKa: TI'eHEealloTMYEeCKHi, OJM3HEIOBbIH, HMUTOreHETHUECKUH,
MOMYJIALUOHHO-CTATUCTUYECKUN,  MOJIEKYJIApHO-TeHeTHUYecKuil. COBpPEMEHHOE  OIpeesieHUue
TFE€HOTHIA: MOJHON€HOMHOE CEKBEHHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoisto [I1{P-
aHanuza. HacnencrBennsle 3a00s1eBaHus yesoBeKa. [ eHHbIE M XpOMOCOMHBIE OOJIE3HH YENOBEKA.
bonie3nn ¢ HacneACTBEHHON MpPEApPacHOOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEeIOTBPAIIEHUN U JICYCHUH TEeHETUYEeCKHX 3a00JieBaHUIl uyenoBeka. MeauKo-TeHeTHYeCKOoe
KOHCYynbTHUpOoBaHUEe. CTBOJNOBBbIE KIETKH. [IOHATHE «TEHETHYECKOTO Tpy3a». JTUYECKHE ACIIEKTHI
WCCIEeIOBAaHUI B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue (akTOpbl MOBBILIEHHOW YYyBCTBUTEIBHOCTH YelOBEKa K (PU3MYECKOMY U
XMMHMUYECKOMY 3arpsI3HEHMIO OKpYyKarolel cpeapl. ['eHeTnueckas nmpeapacinoaoKeHHOCTh YeI0BEKa
K MaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotun dyenoBeka», «MeToapl W3ydeHHUsS TEHETUKH YEIOBEKay,
«["'eneTnueckue 3a00JI€BaHUS YEIOBEKaY.



IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanuss M CeJEeKUMs. 3apoKIEHHME CENeKUMH M AoMecTukauuu. Yuenune H. U.
Basunosa o LleHTpax mpoucXokaeHus 1 MHOT00Opa3us KyJIbTypHBIX pacTeHuil. Ponb cenexkumu B
CO3JaHUU COPTOB PACTEHUU U MOPOJ KMBOTHBIX. CopT, Mopoja, mTaMM. 3aKOH TOMOJIOTMYECKUX
psAIOB B HacineACTBEHHOM u3MeHuuBocTM H. M. BaBunoBa, ero 3HadeHue Uil CENEKLIHUOHHOMN
paboTHI.

Metoabl ceneKIMoHHOW paboThl. McKyccTBeHHBIH OTOOp: MAacCOBBIM M MHIVBHIYaTbHBIH.
Otanbl KOMOWMHAIMOHHOM cenekiuu. McnbiTanue mpousBoauTenaeii mo motoMctBy. OT6GOp 1o
TCHOTHITY C TIOMOIMIBIO OIEHKH (PEHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUIYy C TIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ  CEJeKIIMOHHOW paboTel. PamuanuoHHBId U
XUMHMUYECKUH MyTareHe3 Kak MCTOYHHMK MyTalud y KyJIbTYpHBIX (OpPM  OPTraHHU3MOB.
Hcnonb30BaHNEe T€HOMHOTO peAaKTHpOBaHUS U MeTo/10B pekomOuHaHTHBIX JIHK mist momyuyenus
HCXOJIHOTO MaTepuaa JJjisl CEIeKIUN.

[lonyuenne  monumiounnoB.  BuyrtpuBunmoBas  ruOpuamsauus.  bruskoponacTBeHHOe
CKpelllMBaHue, UiIu UHOpuAUHT. HepoacTBeHHOE cKkpeluBaHue, Wi ayrTopuIuHr. I'erepo3uc u ero
npuurHbl. Vcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuauzanus. [Ipeonosenue
Oecruiousi MEXBUIOBBIX THOpUIIOB. J[OCTHMIKEHUS CENEKIIMHW PAacTeHUN W JKUBOTHBIX. «3enéHast
DesoNIoOYUALY.

CoxpaHeHHe U H3Y4YE€HHE TE€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHMM MU UX JAUKHX
poauyeit uisi co3JaHusl HOBBIX COPTOB U TMOPHIIOB CENIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpasieHue 2eHemuyecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDBIX 8 YEJISAX YIVUUEHUS CYUeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, IUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCLe008AHUL, Nepedosbix uoel u
NnepcneKmuBHbIX MexHON02U.

JdemoHcTpauuu

[Toptpetrsr: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipr u cxembl: «L{eHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3usi KyJIbTYPHBIX pPacTeHHI,
«3aKOH TOMOJIOTUYECKHUX pSAJOB B HACJIEICTBEHHOW HW3MEHYMBOCTH», «METOIbI CeleKIun»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHasi paGora «l/3ydeHne COpTOB KyJIbTYPHBIX PAaCT€HUH M TOPOJ JOMALIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/I3yueHne METOJIOB CEJIEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBHUBKa pacTeHUI».

Ikcekypeusi «OCHOBHBIE METOJABI U JIOCTIDKEHUS CEJICKIMU PACTeHMM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIM Yy4acTOK, B TEIUIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusl U CHHTeTHYeCKasi 0M0JI0THA

OOBeKThl, HUCHONb3yeMble B OHOTEXHOJOIMM, — KJIETOYHblE W TKaHEBbIE KYJIbTYpHI,
MHUKPOOPraHHU3MbI, HUX XapaKTepUCTHKAa. TpaJulMOHHAas OWOTEXHOJOTHUA: XJeOomeueHue,
MOJIydeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOJenue. MuxpoOuonorndeckuii cunre3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.



CozlaHue  TEXHOJOTMM M HMHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIEJIbIO [TOJIyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPIKAIINX HE
BCTPEYAIOLIUECS B IPUPOJIE ONOCUHTETUYECKUE TTYTH.

Kiterounas wmHxkeHepus. MeTonapl KyabTypbl KIE€TOK M TKaHEH PACTEHUM M KUBOTHBIX.
Kpuobanku. Comarnyeckas THOpuam3anus W comarhdeckwii smOpuorenes. lcmonb3oBaHue
rallOuJIOB B CEIEKUUU pacTeHuil. [lonyuenue mouoKnOHANbHBbIX anmumen. Hcnoavzosanue
MOHOKIIOHANbHBIX U NOIUKIOHATbHBLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIIOJJOTBOPEHHUE.
PexkoHcTpyKLus SIMIEKIETOK M KIOHUPOBAHUE KMBOTHBIX. METOJ TpaHCIUIAHTALMK SJEp KIETOK.
Texnonocuu  0300po6neHUsA,  KYIbMUBUPOBAHUSA U MUKPOKIOHAILHO20 — PA3ZMHOJICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsl M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexomObunantHeix [IHK. Cozoanue mpanceennvix opeanusmog. JIOCTHKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM U T€HHOHN MHKE€HEPUU. DKOJIOTHUECKHE U AITUYECKUE POOIeMbl FT€HHON MH)XKEHEPHH.

Menumunckue ouorexHosoruu. lloctrenomuas mudposas menununa. [T1P-muarHoctuka.
MeTa0onOMHBIN aHaNIN3, TEHOLIEHTPUYECKHUI aHaIU3 MPOTEOMa YeJIOBEKa JJIsl OLEHKU COCTOSHUS
ero 3710poBbs. Vcnonabp3oBaHue CTBOJIOBBIX KJeTOK. TapreTHas Tepamus paka. 3 D-OnonmxeHepus
Ui pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEAMLUMHCKHUX TEXHOJIOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJIOTUNA TPEXMEPHOTro OHONPUHTHHra M ckapoJIUHTa Ui pelIeHus
3a7a4 MePCOHATM3UPOBAHHON METUIIHHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IEIbI0 OOECTICUeHHs] KOMOWHHUPOBAHHOW 3alUTBhl OT
Bo3Oynuteneit OPBU, ycraHoBieHne MOJEKYISIpHBIX MexaHH3MOB (yHkiuoHupoBanus PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIEBaHUS YEIIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

TaGmuue! u cxemsl: «/cnosib30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«KiretouHas nHxkeHepus», «l'eHHas HHKEHEPU».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnyeckas padora «llosryueHrue MOJIOYHOKHUCIIBIX IPOLYKTOBY.

JkcKkypeust «bHOTEXHOJOTHST — Ba)KHEHIIAs MPOM3BOJUTENbHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX NPEACTABJICHUI B 0M0J10TUN

OpomononHast Teopus Y. Jlapsuna. [Ipeanochiku BOBHUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has JearesbHocTh Y. J[apBuHa.

JIBukymiue cuiibl SBoronnu BuaoB o Y. JlapBuny (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas W3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBAHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunretuueckorr teopun 3Bomronuu (CTD). HeitTpanbHas Teopus SBOJIOLUM.
CoBpeMeHHasi HBOJIIOIIMOHHAS OWONIOTHA. 3HAYeHHE JBOJIOIMOHHON Teopuu B (GOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpetsl: Apucrotens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoil mpuponsl (mo K. JluaHew)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexanuzMm (GpopMupoBaHUS MPUCTIOCOOIEHUN Y pacTEHUN U KUBOTHBIX



(no Jlamapky)», «Kapra-cxema mapuipyra nyremectsuss Y. Japsuna», «Haxonxu Y. JlapBunay,
«Dopmbl O0pbOBI 3a cymecTBoBaHHE», «I[loponsl romybeit», «MHOTro0OOpasue KyabTYpHBIX (Gopm
KarmycTel», «lloponmsl JOMamHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BuI0B (1o Y.
HapBuny)», «CxeMa COOTHOILICHUS JBIKYIIMX CHJI 3BOJIOHUNY», «OCHOBHBIC TOJOXKEHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tonymsiuust Kak odyieMeHTapHas eauHua 3Boionud. COBpPEMEHHBIE METO/bl OLEHKU
TeHETUYECKOTO PAa3HOOOpa3us M CTPYKTYpHI MOMyJsiiuil. M3meHenne reHodoHIa TOMyIISIAA KaK
2JIEMEHTAapHOE DHBOJIIOLIMOHHOE SBJIEHHE. 3aKOH TIeHeTtudyeckoro paBHoBecust [[x. Xapnau, B.
BaiinGepra.

OnemeHTapHble (aKTOpbl (ABMXKYILME CHJIBI) 3BOJIIOUMU. MyTallMOHHBIA Mpoliecc.
KoMOunaTtiBHast u3MeHUYMBOCTh. J{peii( reHoB — ciiydaliHble HEHANpaBJICHHbIE U3MEHEHUSI 4acTOT
ajutenedt B momyisiusax. D¢dekt ocHoBatens. Iggexm Oymouiiounozco eopaviwka. CuudiceHue
2EHemUYecKo20 pasHoobpasus: npuyunvl u cireocmsus. llpossnenue s¢pghexma Opetigha eenos 6
oonbwiux U manvlx  nonyaayusx. Murpauuu. M3onsuus nonynsuui:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OHMoJIoTHUecKast (PernpoyKTUBHAS).

EcrectBennslit 0TOOp — Hampaistouuii paktop 3Bosonnuu. PopMbl €CTECTBEHHOTO 0TOOpA:
OBUOKYIIMM, — CTaOMJIM3HUPYIOIIMHA,  paspbiBaomuil  (au3pyntuBHbIN).  [lonoBoit  otGop.
Bo3HHKHOBEHME U ABOJIIOLNS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocobaeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPO3BOJIONMH. Bo3HUKHOBEHHE
MPUCTIOCOOIEHN Yy opraHu3MoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucnocoOneHuit y
OpraHu3moB:  Mopdosioruueckre,  (U3HOJOTUYECKUE, OWOXMMHUYECKHE,  ITOBEJICHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHume Kkak pe3yiabTaT MHUKPOIBOJIOIHH.
M3onsimust —  ximroueBod  (haktop BUAooOpasoBaHusa. Ilytm u  cmocoObl  BHI00Opa30BaHUS:
ajutonatpudyeckoe  (reorpaduueckoe),  cUMIATpUdYecKoe  (PKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonan3zanus, rudpuanzanus). JJIuTeIbHOCTb SBOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBomOnMOHHON  Omosornd B pa3pabOTKE HAyuyHbIX METOJOB  COXpaHEHUs
Oouopa3zHooOpaszus. MHKpPOAIBOJIIOLKS M KOABOJIONUS MApa3sHUTOB M HMX X035eB. MexaHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Hoptpetsr: C. C. YUerBepukos, O. Maiip.

Tabmuipl u cxembl: «MyTalliOHHAs U3MEHUUBOCTHY, «llomynsimoHHas CTpYKTypa BUAA»,
«Cxema mposBieHuss 3akoHa  Xapau—BaitnOepra»,  «/IBwKyiue  CHIIBI  3BOJIOLUNY,
«OKoJIOTHYEeCKash HW30JAIMS MOMyJsIuil  ceBaHckoil dopenu», «['eorpaduueckas H30IAIUSL
JUCTBEHHUIBI CUOUPCKOM M JMCTBEHHMIBI NaypcKoity, «llomymsiioOHHBIE BOJHBI YHCIEHHOCTH
XUIMHUKOB M KepTB», «(Cxema JAeicTBUs ecTecTBEHHOro otbopa», «Dopmbl 60pbObI 3a
CYIIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie HCKOTIaeMBbIe»,
«IToxpoBUTENBCTBEHHAsT OKpacka KHBOTHBIX», «lIpenynpexaaromas okpacka KHBOTHBIX»,
«Pu3nonornueckue agantaun», «lIpucnocoOneHHOCTs OpPraHU3MOB M €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B  1npupone», «CrnocoObl
BUJ00Opa3oBanus»,  «l'eorpapuueckoe  BuAooOpa3oBaHHMe  TpEX  BHJOB  JIAHABIIIEH»,
«IKOJIOTHUECKOE BHUI000pazoBaHue BHUIOB cuHHL, «[lonummonnsl pactenuity, «KamycTHo-
peleuHbIi THOPHI.



Ob6opynoBanue: repOapuul pacTeHUH, KOJJICKIMM HACEKOMBIX, 4ydena NTULl U 3Bepei c
IpUMEpaMU PA3IUYHBIX MPUCTIOCOOJICHUH, Yydeda MNTUI[ U 3BEpel pasHbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladbopaTtopnas  padora «llpucnocoOneHuss OpraHu3MOB W UX OTHOCHUTEIIbHAA
11e1eCO000Pa3HOCThY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThl

Metopl u3ydeHus: Makpo3BoJtonuu. llaneoHTonornueckre MeToAbl U3y4EHUS! HBOJIIOLUU.
[lepexoanbie GOPMBI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.

buoreorpaduueckue meroap! usydenus sBoonuu. CpaBHeHHe (Iopsl U PayHbl MAaTEpUKOB
1 ocTpoBOB. bruoreorpaduueckue o6nactu 3emau. Buapl-sHIEMUKH U PETUKTHI.

OMOpPHUOJIOTMYECKHE U CPAaBHUTEIBHO-MOP(OJIOTUYECKUE METOJAbl HM3YYEHHUS! HBOJIIOLMH.
I'eHeTnyeckue MeXaHU3Mbl 3BOJIOLUN OHTOTEHE3a M TMOSBICHUS SBOJIOIMOHHBIX HOBILIECTB.
I'oMosiornuHbple U aHAJNOTUYHBIE OpraHbl. PynmuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-
reHeTHuYecKue, ONOXUMMUYECKHE U MaTeMaTH4YeCKHe METO/Ibl U3Y4YeHHUs IBOMIONUH. ['OMOOrnuHbIe
reHbl. COBpeMEeHHbIE METO/IbI TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOLHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuia) sBotonun. [Ipunyun cmenst gyuxkyui. Heobpatumocts
9BOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuubl 1 cxeMbl: «DHIOTEHETHYECKUI PSIT JOMAIN», «APXECONTEPHUKCY, «3BEpO3yObIe
amepb», «Creronedansl», «Punnoputsr», «CeMmeHHble ManoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emin», «Jlpeid KoHTUHEHTOB», «PenukThl», «HauanpHbie CcTaguu SMOPHOHAIBHOTO
pPa3BUTHUS NO3BOHOYHBIX JKMBOTHBIX», «[ OMOJIOTMUHBIE M aHAJIOTWUYHBIE OPraHb, «PyIuMEHTHD»,
«ATaBU3MBDY, «XpOMOCOMHBbIE HAOOpHI 4YelloOBeKa M IIMMIMaH3e», «[JaBHbIe HampaBlIeHUS
ABOTIOLHHY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIMY.

ObopynoBaHue: KOJJICKIUHU, TepOaphy, MYJISKM MCKOMAEeMbIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAMMEHTAapHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLHH
HaCEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunpie rumotessl MNPOUCXOXKACHUA KU3HM Ha 3emie. AOUOTeHe3 U MaHCIEePMHUSL.
JloHayuHble TpEACTABICHUS O 3apOKICHUM JKU3HHM (KpealuoHu3M). [umore3a MOCTOSITHHOTO
CaMO03apoXKJIeHUs KU3HU U e€ omnpoBepxeHue onbitamu ®@. Peau, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHBIE STambl HeOpraHudeckon spomtonuu. IlnanerapHas (reolorMYecKasi) HBOJIIOLIMSL
XuMmuyeckasi 3BOJIONUsA. AOMOTEHHBIN CHHTE3 OPraHUYEeCKUX BEUIECTB M3 HeOpraHudeckux. OmbIT
C. Mumiepa u I'. FOpu. O6pa3zoBanue nonumepoB u3 MoHoMepoB. KoarepsarHas runoresa A. U.
Omnapuna, runote3a nepsuyHoro OynpoHa JIx. XonneiitHa, reHeTuueckas runoresa I'. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «mupa PHK» V. T'unbepra. dopmupoBanue MmemOpaH u
BO3HMKHOBEHHE ITPOTOKJIETKH.

HUcropus 3emmm u Mmertonsl €€ wu3ydyeHusa. VIckomaemble OpPraHMYECKHME OCTATKH.
I'eoxponosorust u  e€ Meronsl. OTHOocuTenbHass M aOCONIOTHAsT  T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.



Hauanenabie 3Tanbl opraHndeckod 3BOMOLMH. [lOgBIEHME W 3BOJIIOLHUS IEPBBIX KIETOK.
OBomonusi Metabonm3Ma. Bo3HukHOBeHHE TepBBIX 3KocucTeM. CoBpeMeHHBbIE MHUKPOOHBIE
OMOTUIEHKHM KaK aHaJIor MepBbIX Ha 3emiie coodmiecTB. CTpomMaToauTsl. [IpoKaprOTH U 3YKapHOTHI.

[Tpoucxoxxaenne SykapuoT (CUMOMOTEHe3). ODBOJIOMUOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOUHBIX  OpPraHU3MOB.  BO3HHKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarllbl 3BOJIIOLMH BhICHINX pacTeHuil. OcHOBHBIE apoMop(]o3bl pacTennii. Borxon
pactenuid Ha cymy. [losiBleHHe CHOpPOBBIX pacTeHUWW M 3aBoeBaHME HUMU Cymiu. CeMeHHbIE
pactenus. [IponcxoxaeHne UBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tanbl HBOJIIONUU KUBOTHOTO MHpa. OcCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBIIEHHE COBPEMEHHBIX THINOB. [lepBble XOpaoBbie
KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIMUS MO3BOHOYHBIX. [Iponcxoxnenue ampuOuil ¥ penTHIIMA.
[Ipoucxoxnenue wmiexkonuTaroumx ©u nTull. [IpuHnun kmrodeBoro apomopdosza. OcBoeHue
0€CT03BOHOYHBIMU Y TTIO3BOHOYHBIMH KUBOTHBIMU CYIIITH.

PazButne xxu3Hu Ha 3emiie MO 3paM M MEpPHOJIaM: apXxeil, MPOTepo30H, Maaeo30i, ME3030H,
KaiiHo30M. OOmas XapakTepucTHKa KiIuMaTa U reojiorndeckux mnpoueccoB. [losBnenue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YCIOBUS M BIMSHHE Ha Tra30BbIl COCTaB
aTMoc(hepsl.

MaccoBbie BBIMHUpAHUSI — OSKOJOTUYECKHE KPHU3UCHI Mpomuoro. [IpuumHBl W craeacTBus
MaccoBbIX BbIMHpaHHil. COBpEeMEHHBIH HKOJOTMYECKHIl KpHU3UC, ero ocoOeHHocTu. [Ipobnema
COXpaHeHHus 6rMopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHuyeckoro mupa. [IpuHIUNBI KiacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «Cxema ombita ®@. Penn», «Cxema omwita JI. Ilactepa mo m3ydeHutro
caMo3apokJieHus: ku3Hu», «Cxema ombita C. Muinepa, I'. FOpu», «3Dtambsl HeopraHUYeCKOM
3BOJIIOLUN», «l'eoXpoHosiornueckas mikana», «HadampHble 3Tanbl OPraHUYECKOW 3BOJIFOLIUN,
«CxeMa 00pazoBaHUs SYKapHOT MyTéM cuMOuoreHesa», «Cucrema kMBOM NpUpobl», «CTpoeHue
BUpyca», «Apomopdosbl  pacreHuit», «Punnodute», «OIHOKIETOUHBIE  BOJOPOCIUY,
«MHOrokeTouHble Bogopocany, «Mxuy», «llanopotHuku», «['ojocemenHble pacTeHus», «Oprausl
LBETKOBBIX pacTeHuit», «Cxema pa3BUTHS >KUBOTHOTO MHUDPA», «ApoMOp(}O3bl KUBOTHBIXY,
«[Ipocretimme», «Kumeunononoctueie», «llmockue uyepBw», «Unenuctonorue», «PoiObI»,
«3eMHOBOHBIEY, «lIpecMmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3BuTne XU3HU B
apxencKkou spe», «Pa3BUTHE XKU3HU B MPOTEPO30OMCKOUN 3pe», «Pa3BUTHE KU3HU B NaJ€O30MCKOM
spe», «Pa3Butrhe XKU3HM B MeE3030MCKOM 3pe», «Pa3BuTHEe KWU3HU B KallHO30MCKON 3pey,
«CoBpeMeHHas cucTeMa OPraHuueCKOro MUpay.

O6opynoBanue: repOapuu pacTeHU PA3TUYHBIX OTAETIOB, KOJUIEKIIMA HACEKOMBIX, BIIAYKHbBIE
npenaparsl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UM WIJIOKOKHMX, CKEJIEThl MO3BOHOUYHBIX
YKUBOTHBIX, Uydelsla MTHI] U 3Bepei, KOJUIEKIIUU OKaMEHEIOCTEH, MOJE3HbIX UCKOMAeMBbIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sna0oparopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu 1o
M3YYEeHUIO a0MOTEHHOTO CHHTE3a OPraHNYECKUX COSAMHEHUN B IEPBUYHON aTMochepe».

JlabopaTtopHasi padora «/3yuyeHne u ONHUCaHUE MCKONAEMBbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.



IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOCHUS PACTECHUN PA3HBIX OTAETIOBY.
IIpakTuyeckas padora «3ydenne ocoOeHHOCTEH CTPOCHHS TO3BOHOYHBIX KUBOTHBIXY.
Tema S. IIpoucxokaeHue YeJI0BeKa — AHTPONOreHe3

Pa3nensl u 3agaun aHTponoa0ruu. MeTo1bl aHTPOIIOJIOT UH.

CraHOBJIEHHE TPEACTABICHUN O NPOUCXOXKICHUU 4YEJIOBEKA. Penuruos3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

Cx0aCcTBO uenoBeka ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE I0JIOKEHNE YesoBeKa. CBUIETENbCTBA
CXOJICTBAa YEJOBEKa C JKMBOTHBIMHU: CPAaBHHUTEIHLHO-MOP(HOJIOTHYECKUE, 3IMOPHOIOTHYECKHUE,
¢bu3nooro-6noXuMuIecKue, nopeneHuIeckue. OTINYns YeIoBeKa OT KUBOTHBIX. [IpsmMoxoxaeHne
U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JiBuokymue cuiibl ((hakTopbl) aHTPOTIOreHe3a: OMoJiIorHYecKue, couraibHble. COOTHOIIEHNE
OMOJIOTUUECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CcTaauM aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsiHBI (POKOHCYIIBI) U
paHHUE MOHTUIBl — OOIIME MPEIKH YeIOBEKOOOpa3HBIX 00€3bsH M JIOACH. ABCTPaJONUTEKU —
JIBYHOTHE TIpeaku JiroAel. UenoBek yMenblid, MEpBbIe W3TOTOBICHUS Opyauil Tpyna. YenoBek
MPSIMOXOJIAUINI M TEpBbIM BBIXOJ Jroaed 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
oOuuii mperoK HeaHJepTaIbCKOTO YelIOBEKa M YelloBeKa pasyMHOTo. YenoBek HeaHIepTaibCKU
KaK BHUJ JIOJEH XOJIOAHOTO KiIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, JAEHUCOBCKHN
YeJl0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHoOMHKa.

DOBOJIIOLMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIM OTOOp B MOMYNSIIMIX YelOBeKa.
MytanuoHHbI Tporiece u noauMopdusmM. [lomynsimoHHbIE BONHBI, Ipeiid T€HOB, MUTpAIs U
«3(hdexT ocHOBaTENA» B MOMYJISAILUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lonstue o pace. bonbmme pacel: eBpomeougHas (eBpasuiickasi),
aBCTpao-HEerpouIHas (dKBAaTOpHaIbHAs), MOHTOJIOHUIHAS (a3MaTCKO-aMepUKaHcKas). Bpems u mytu
paccerneHusl 4enoBeKa Mo IutaHere. EAMHCTBO yenoBeueckux pac. HaydHas HecoCTOSATEIbHOCTh
pacusMma. [IpucnocoOneHHOCTh YeNnoBeKa K pa3HbIM YCIOBHSIM OKpyKarouieil cpensl. Bnushue
reorpaduueckoit cpespl U apeiida reHoB Ha MOP(OIIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexaucuuIuinHapaple  MeToAbl B ¢du3nyeckoil  (OMOJIOTMYECKOil)  aHTPOMOJIOTHH.
OBOJIFOIIMOHHAS. aHTPOIIOJIOTUS U NAJE0AHTPONIOJIOTHS YEJIOBEUECKUX MONMYyJsUuid. bruoconuanbHbie
HCCIIeIOBAaHUS IPUPO/IBI yesoBeka. MccnenoBanre KOABOIONUN OUOJIOTUYECKOTO U COLIMATBHOTO B
YEJIOBEKE.

JdeMoHcTpanun

IToptpetsr: Y. Jlapun, JI. JIukn, A. d. Porunckuii, M. M. I'epacumos.

Tabmuet u  cxembl: «Meroapl  aHTpomojorum», «['OJOBHOH MO3r  4YelOBEKay,
«YenoBekooOpa3ubsie 00e3bsiHb), «CKelneT 4YenoBeKa W CKeJleT IIMMIIaH3e», «PymIuMeHThl u
aTaBU3MbD», «/IBWXKyIIME CHJIBI ~ aHTPOIIOTE€HE3a», «OBOJIOLMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpasonurek», «HemoBek ymenbli», «HemoBek NpAMOXOIAMIMNIY, «JIeHUCOBCKHUI 4YEIOBEK»
«Heanpepransups», «KpomanboHLb», «IIpenknu yenoBeka», «Tambl 3BOIOLIUN YEIOBEKa», «Pachl
YEIIOBEKAY.

OO6opynoBaHue: MyJISDKM OKaMEHENOCTeH, MpeAMEeTOB MaTepUalbHOM KYyIbTyphl MPEAKOB
4enoBeka, penpoaykiuu (dpororpadun) KapTHH ¢ MEPOJIOTHISCKUMH U OMOIEHCKUMHU CHOKETaMu
MIPOUCXOXKICHUSL 4YeNoBeKa, (oTorpaguu HAXOJOK HCKONAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
4eJI0BEKa, MOJENb 4Yeperna 4YejoBeKa M uepena IIMMIIAH3€, MOJAEIb KHCTH 4YeJIOBEKa U KHCTH
LIMMIIaH3€, MOJEIIN TOpca IPEIKOB YEJIOBEKA.



JlaGopaTopHas padora «/3ydueHue 0COOCHHOCTEH CTPOCHHS CKElleTa YeJI0BEKa, CBSI3aHHBIX
C MIPSIMOXOXKJICHUEM).

IIpakTuyeckas padora «/3yyeHne 3KOJOTHUECKUX ATANTAIIMNA YETOBEKAY.

Tema 6. JkoJiorusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHBbIX
CHCTEM C OKpY Karolei cpenoi

3aposkieHue U pa3BUTHE dKoJoruu B Tpynax A. ['ym6onsara, K. @. Pynee, H. A. CeBepriosa,
3. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun sxkosioruu. CBsi3b 3KOJOTUU C APYTUMU
HayKaMH.

Metonpl skosioruu. [loneBble HaOmoneHUSA. DKCHEPUMEHTHI B 3KOJIOTUHU: NPUPOIHBIE U
nabopaTtopHbie. MonenupoBaHue B 3KOJOTHH. MOHHTOPHHT OKpYXKArOIIEH Cpeipl: JOKaIbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIH.

3HaYeHWEe SKOJIOTMYECKMX 3HAHWUU JUIS YeloBeKa. OJKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBAa CBS3€M uYenoBedecTBa € HNpUPOAON. POpMHpPOBAHHME HKOJIOTMYECKOM KYJIbTYphl M
HKOJIOTUIECKOM IPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuer u cxembl: «Pa3gensl skonmorum», «Metoapl 3KoJorum», «CxemMa MOHHUTOPHHTA
OKpYKarOLIEn Cpesibl».

JlaGoparopHas padora «/3yueHne MeToJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa o0MTaAHUSA

Dkojnorudeckue GakTopbl U 3aKOHOMEPHOCTH uX neicTBus. Kinaccudukanus sxoioruyeckux
(dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpomoreHHble. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skojornueckux ¢akropoB. [IpaBmio muaumyma (K. Ilnpenrens, 0. JIubux). TomepaHTHOCTD.
OBpHOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuoTtndeckue ¢aktopsl. CBeT Kak dKoJoruueckuit (akrtop. [leficTBHE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTeHUH U JKUBOTHBIX IIO
OTHOIIECHUIO K cBeTy. CUrHasiabHas poJib cBera. DoTonepuousM.

Temneparypa kak »skosiornueckuil Qaxrtop. JleiicTBue TemmepaTyppl Ha OpPraHHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIEC OPTAaHU3MBI.

Bnaxnocte kak skonoruueckuid Qaxtop. IlpucnocoGneHus pacTeHH K MOAJEP>KAHUIO
BojHOro Oananca. Kinaccuduxaiius pacteHuil o OTHOLIEHUIO K Boje. [IpucnocobaeHus s)KMBOTHBIX
K U3MEHEHHIO BOJIHOTO peKUMa.

Cpenbl oOuTaHMS OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHAs, TIyOMHHAs
MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3MKO-XUMUYECKHE OCOOEHHOCTH cpel  OoOuTaHus
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KHU3HU B Pa3HBIX CpPeliax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie (opmbl opranusmoB. IloHsTHEe 0 xu3HeHHOW Qopme. JKuzHeHHBIE (DOPMBI
pacTeHMii: nepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBHIL.
XKuzneHusle (GopMbl )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOUOHTEI. OCOOEHHOCTH CTPOEHUS
1 o0Opasa >KH3HH.

buotnueckue Gaxkropsl. Buipl 6MOTHUECKUX B3aMMOAEHCTBHIN: KOHKYPEHIINS, XUIITHUYECTBO,
cumOuo3 u ero ¢opmel. [lapasutusm, Koonepamus, MyTyaan3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJeOHnuecTBO). HeTpoduueckue B3ammoneicTBus (Tomuueckue, Gopudeckue, dadbpudeckue).



3HayeHne OMOTHYECKUX B3aMMOJCWUCTBHM JJIS CyIIECTBOBAHUS OPraHM3MOB B Cpelie OOMTaHWS.
[IpuHIKUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmumel u cxembl: «Dkoyiorudeckue (akTopb», «CBETOBOU CHEKTPY», «IKOJIOTHYECKUE
TPYIIBI JKUBOTHBIX MO OTHOIICHHUIO K CBETY», «TEIJIOKPOBHBIE >KUBOTHBIEY, «XOJIOJHOKPOBHBIC
KUBOTHBIEY», «DU3MOJOTHYECKUE aJaNTalMi >XUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonornueckne put™mer», «KusHeHHbIe (GOPMBI pacTeHuit», «Ku3HeHHBIE (OPMBI KUBOTHBIXY,
«JKOocHCTEMA ILIMPOKOJIUCTBEHHOTO Jieca», «JKOocHucTeMa XBOWHOro iecay, «llemu nuranusy,
«XumnaunuectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «Kommencanuzmy.

ObGopynoBanue: repOapuu  pacTeHUW ¢ SKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pa3IMYHBIX  HKOJOTHYECKUX  (PAaKTOpPOB, TepOapuud  CBETOJIOOWMBBIX, TEHETIOOMBBIX WU
TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBIC, TEHENIOOWBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTteHust, rep0apuu M KOJUIEKIIUU TEIJIOJIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYUBBIX PACTEHUH,
yyyena NTUIl U 3BepeH, repbdapuu pacTeHUil, OTHOCAIIMXCA K Turpopuram, Kcepopuram,
Me30¢uTaM, KOMHAaTHBIE PACTEHHS JaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax, repOapuMm M KOJUIGKIMM pAcTeHUH W KUBOTHBIX, OOJAJAIOIIUX  YepTaMH
MIPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH XKHU3HU, repOapru U KOJIJIEKIUU PaCTeHUN
Y JKUBOTHBIX Pa3JIMYHBIX )KH3HEHHBIX (OPM, KOJUICKIIUH >KHBOTHBIX, YIACTBYIOIIUX B Pa3IMUHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BpisiBIeHNE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTtopnasi padora «BpisBIeHHE TPUCTOCOONCHUN OPraHU3MOB K  BIIHMSHUIO
TEMIIEPATYpPbI».

JladbopaTopHasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTCHMH U3 Pa3HBIX MECT
oOUTaHUDY.

Tema 8. IkoJ10rusi BUI0OB U MOMYJIS LU

DKOJIOTHYECKHE XapaKTepUCTUKU mnomyisiiuu. [lomynsums kak Oumosiornyeckas cucTeMa.
Ponp HeomHopomgHOCTH cpenbl, (usmueckux OapbepoB M OCOOEHHOCTEH OHOJIOTHM BUIOB B
(hopMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYphl momyasiuui. OCHOBHbIE MOKa3aTeNld MOMYJIAIINU:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U MOJIOBask CTPYKTYPA, POKIAAEMOCTh, IPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUT'PALUSI.

OkoJiornyeckas CTpykTypa nomymsuuu. OILleHKa YUCIEHHOCTH Nomyisuuu. JnHammuka
MOMYJSALMK U €€ peryisnus. buoTuuecknii NoTeHUHal MOonmyasuud. MoJenupoBaHue AMHAMUKA
nonynsauuu. Kpusesle pocra uymcineHHoctd nonyiasuuu. KpuBble BbDKHMBaHUA. Perymsius
YUCIIEHHOCTH TMOMYJSAIUI: poib (AKTOPOB, 3aBUCIAIIMX W HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (I- u K-crparerun).

[Tonsitue 00 »SKonoruueckod Humie BuAa. MectooOutanue. MHOTOMEpHas MOJEINb
skoJsiornyecko HumM JDx.M. Xarunncona. Pasmepsl skosorundeckor Humu. [loreHuuansHas u
peanu30BaHHAs HUILIH.

Bun kak cucrema nomymsiuid. Apeainbl BHAOB. Buabl M MX KM3HEHHBIE CTPAaTETHUU.
DKOJIOTHYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIMil )KUBOTHBIX. brolorHueckrie MHBAa3UH YyKEepPOAHBIX
BHJIOB.

JdeMoHcTpanuu

IToptper: [x. 1. XaTunHCOH.

Tabnuiel 1 cxeMbl: «IKOJOTHYECKHE XapaKTePHUCTUKH Tomynsauuny», «lIpocTpaHcTBeHHAs
CTpyKTypa mnonymsiuun», «Bo3pactHbie mnupamuabl nonymauun»y, «CKOpOCTh —3aceleHus



MOBEPXHOCTU 3EMJIM Pa3IMYHBIMU OpraHuzMamu», «Mogenb skosiormueckoil Humm Jx. .
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTCHUM, KOJIJICKIIUHU )KUBOTHBIX.

JlaGopaTopnasi padora «I[IpucnocobieHus: CeMsiH paCTCHHIA K PacCEeICHUIO.

Tema 9. Dxoji0rus coo61eCTB. IKOJIOrHYeCKHE CUCTEMBbI.

CoobmecTBa oprann3moB. buorneHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3Mamu B
ouoreHose.

DxocucTtema Kak oTKpbiTas cuctema (A. Jx. Tencnu). @yHKIIMOHATBHBIE OJOKA OPraHU3MOB
B DKOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, pelyleHThl. Tpoduduecknue ypoBHU. Tpodudeckue menu
U ceTH. AGnotnueckue OJOKU 3KocucTeM. [1ouBbI M Wbl B 3KOCcHCcTeMaxX. KpyroBopoT BemecTB u
MMOTOK PHEPTUHU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNM KOCUCTeMBbl. buomacca u mpoayKiusa. DKOJOTUYECKUE MHPAMMUIBI
qrces, OMoMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HamnpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccud. [lepBUYHBIE W BTOPUYHBIE CYKIIECCUM U WX
NMPUYUHBL.  AHTPOTIOTEHHBIE  BO3JCUCTBUS HA  CykKieccud. KIMMakcHOe€  COOOIIECTBO.
buopasnooOpasue 1 noJHOTa KPyroBOpoTa BEHIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipupoanbie SKOCUCTEMBI. JKocucmemvl 03Ep U peK. IKOcUcmemvl MoOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHb.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  Arposkocuctema.  ArporeHo3. Pazmuums  mexmy
AQHTPOTIOT€HHBIMH ¥ MIPUPOTHBIMU YKOCUCTEMAMHU.

Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢uiopa u ¢ayHa.
CunaHTpONU3aIMs TOPOACKOH (hayHbl. bruojorndeckoe u X031iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM
1 ypOOIKOCUCTEM.

3akoHOMEpPHOCTH (DOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHII OPTaHU3MOB B 3KOCHCTEMaX.
Ponv xackaonoeo sgpgpexma u 6udos-30uguxamopos (kiouesvix 6udo8) 6 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC HSHEPrUU U BEUIECTB MEXIY CMEXKHBIMH 3KOCHUCTEMaMH. YCTOWYHBOCTH
OpPraHU3MOB, MOMYJISILIUM U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUM.

Mexanuzmbl  8030elicmeus  3a2ps3HeHuti  pasHblX — Muno8 Ha  CYOOpPeaHUu3MeHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbl  IKOIO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eticmaus. MeToA0JI0rusi MOHHTOPHHIAa €CTECTBEHHBIX U
AHTPOINOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun

[Toptpert: A. [Ix. Tencnu.

Tabmuisr u cxembl: «CTpykTypa OMOIIEHO3a», «IKOCHUCTEMA ITUPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOTO Jecay, «QDyHKIHOHAIbHBIE TPYNIBl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectTB B 9kocucteme», «llemn mnuTanus (macTOuiHas, ACTPUTHAs)»,
«OKoJIoTHYeCcKas MUpaMuaa 4ucem», «IKOJOTHYecKas Mupamuaa OHOMacChDy, «IKOJIOTHYEecKas
nupamuaa >Heprum», «O0pasoBanue OonoTa», «llepBuunas cykueccus», «BoccraHoBieHHe Jeca
rocJje moxapay, «JKocucTeMa 03epa», «ArpoueHos», «KpyroBopor BeHIeCTB U MOTOK 3HEPTUHU B
arporieHosey, «lIpuMepsl ypoosKOCUCTEMY.

O6opynoBanue: TepOapuu pacTeHMid, KOJUIEKIIMM HACEKOMBIX, Uydyela NTHII U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUHN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypoo3KOCUCTEMBIY.

JlabopaTopHasi pabora «l3yueHue pazHooOpas3wsi MEJNKHX MOYBEHHBIX UYICHHCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).



JKCKypeust «OKCKypcHsi B THIHMYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeHust «IKCKypCHs B arpodKOCUCTEMY (Ha MOJIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

buocdepa — oOmennanerapHas o0ojoyka 3eMild, T CYIIECTBYET HIIM CYIIECTBOBAJA
Xu3Hb. PazButue npenacrasieHuii 0 ouocdepe B Tpyaax J. 3tocca. Yuenune B. U. Bepuaackoro o
ounocdepe. Obmactu 6nocdepsr u e€ cocran. JKuBoe BemecTBo OHochepsl U ero PyHKIHU.

3aKOHOMEPHOCTH CyIIecTBOBaHUsI Ouocdepbl. OcobeHHOCTH OMOC(hEphl KaK TII00ATBHOM
sKocucTeMbl.  JluHammuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel  BemiecTB U
OMOTEOXMMHUYECKUE IUKITBI (YTiepoa, a3oTa). PUTMUYHOCTH sBIeHMI B Onocdepe.

3oHanpHOCTh Onocdepsrl. Ilonsarue o Ouome. OCHOBHbIE OMOMBI CYIIM: TYHJIpA, XBOWHBIE
jeca, CMEIIaHHbIE W IIWPOKOJIUCTBEHHbIE Jieca, CTENH, CaBaHHbI, MyCThIHH, TPONMUYECKHE Jeca,
BbICOKOTOpbs. Kiumar, pacTurenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIIIH.

CtpykTypa ¥ QYHKIIUS )KUBBIX CHCTEM, OIlEHKA MX PECYPCHOTO MOTEHIMaIa U OMOCHEPHBIX
(GyHKIMH.

JdeMoHcTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eochepsr 3emim», «KpyroBopot azora B mpupojae», «Kpyrosopot
yraepoaa B mpuponae», «Kpyrosopor kucnopoga B mpupone», «KpyroBopoT BOJbI B IPUPOJIEY,
«OcHoBHBIE OMOMBI cymny, «Knmnmarnaeckue nosica 3emmn», «Tynapay, «Taiiray, «CMmemaHnHbIH
necy, «llInpokonmcTBeHHbIN Jiecy, «CTenby, «CaBanHay, «IlycTeiHd, « Tponudeckuii gecy.

ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpYy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3HUCHI U UX MPpUUKHBI. Bo3nelicTBre uenoBeka Ha Ouocdepy. 3arps3HeHne
BO3QYIIHON cpenpl. OXxpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpcOB. MI3MeHeHne KiuMara.

AHTpPOINOTEHHOE BO3/ICHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa pacTUTEIHLHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE MPUHLIUIIBI 0XpaHbl pupoabl. Kpacusie kauru. Ocobo oxpaHsemble
npupoaabie Tepputopun (OOIIT). boTann4eckue caabl U 300JI0TMYECKUE TTAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO Pa3BUTHUS YellOBEYeCTBa U MpHpoAbl. PamnuonanbHOE
MPUPOJIOIOJIL30BAHUE U COXpaHEHHuEe OMOoJIorMueckoro pasHooOpazus  3emun.  OOmiue
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca U
€ro BEpPOSATHBIE MOCJIEICTBUSL.

Pa3BuTHe METO/I0B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpolieccoB. CucmemHbie
uccnedosanusi nepexooa K pecypcocoepezaroujell U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasnoobpazue u oOuopecypcol. Hayuonanvhvle uHOpmayuoHHvie cucmemsl,
obecneuusarouue 00CMyn K UHGOpMAyuU no COCMOAHUIO OMOENbHbIX 81008 U IKocucmem. OcHOBbl
9KOpeadunIumayuy dKocucmem u cnocobos 06opbbvl ¢ OuonogpedcoeHuamu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanuu

TaGnuue! 1 cxemsl: «3arps3HeHne atMochepsl», «3arpsa3HeHne ruapochepsy, «3arps3HeHue
nouBb», «llapHukoBbiil 3ddexT», «Ocobo oxpaHseMble NPUPOAHBIE TEPPUTOPHN», «Moaenu
YIPABIISIEMOTO MUPay.

Ob6opynoBanue: (otorpaduu oxpaHseMbIX pacTeHHI U kuBOTHBIX KpacHoil kuuru Poccuiickoit
®enepaunn, KpacHol KHUTM peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOTPAMMBI IO BHOJIOTMA HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUIMMHCS
poTrpamMM CpeaHero oomiero 00pa3oBaHus: INYHOCTHBIC, METAIIPEMETHBIC U TPEIMETHEIE.

B cTpykType JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI MO OHOJOTHH BBIJIEICHBI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHNE O0YJAIOIUMHUCS POCCUUCKON TPaKIaHCKOW UJIEHTUYHOCTH
— F'OTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOONPENCIICHUIO, Haluyue MOmusayuu K
00yueHuI0 OUOJIOTHH, YeleHanpasieHHoe pas3sumuye BHYTPEHHUX YOeXASHUN JIMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH W UCTOPUYECKHUX TPAJAULIUI pa3BUTHUSI OMOJIOTUIECKOTO 3HAHUS, 2OMOBHOCHIb
u cnocobonocms OOYYAIOIIUXCS PYKOBOJCTBOBAaThCS B CBOEH JIE€ATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, TPUCYIIMMH CHUCTEME OHMOJIOTUYECKOTO OOpa3OBaHHS, HAIuylUe
npagoCco3Hanus FKOJOTHUUECKON KYIbTYPbl, CHOCOOHOCMU CMA8Uumy UEIH U CTPOUTh KU3HEHHBIE
TUTaHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI 1O OWOJIOTHH IOCTHTAIOTCS B €IWHCTBE
y4eOHON W BOCIHTATENBHOW JESTETHHOCTH B COOTBETCTBHHM C TPAJAWIHOHHBIMH POCCHHCKHMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKMMHM M JIyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, HPUHSTHIMH B
oOmiecTBe MpaBWIaMM W HOPMaMH MOBEIEHUS M CIOCOOCTBYIOT IIpoLleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIMM JUYHOCTH, MAaTPUOTHU3MA U
YBaXEHHsSI K 3aKOHY M TPaBONOPSIKY, UEIOBEKY TpyJda M CTapllieMy IOKOJEHUIO, B3aHMHOTO
yBa)KeHHUsI, OEPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAAULIMSAM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit enepannu, IpupoJie U OKPY-Karolleu cpee.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUSA y4deOHOro mnpeamera «buosorus» MOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSM POCCHICKOT0 0OIIeCTBa, paCIIMPEHNE KU3HEHHOTO
OTIbITa M OIBITA JESITEILHOCTU B IMPOLIECCe peain3allid OCHOBHBIX HAIpPaBJIEHUIH BOCIUTATEIBHOMN
NEeSITEeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKON  MO3ulMKM  oOyyaromierocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOs3aHHOCTEH, YyBa)KEHHUE 3aKOHA W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATENBbHOCTH MPHU CO3JaHHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIEH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITUAIIBHBIM TOJI0KEHHEM;



TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
II03HABATENbHBIX U UCCIIEOBATENBCKUX 33/a4, YBAKUTEIBHOIO OTHOLIEHHSI K MHEHHUIO ONIIOHEHTOB
1pu 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMU JIEATEIIBHOCTH;

2) NnaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUHCKON TPaKIAHCKOW HICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepe] PoinHOM, rop1ocTH 3a CBOM Kpal, cBOrO Poauny,
CBOM SI3BIK U KYJBTYPY, IPOILIOE U HACTOSAIIEE MHOTOHAI[MOHATIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOJIBI, TOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHMsI 3HAYEHUsS OWOJIOTUM B TIO3HAHUM 3aKOHOB TMPUPOJIbI, B JKU3HM 4YEIOBEKa U
COBPEMEHHOT0 00111eCTBa;

ujeiHas yoe:xx IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3auure OTeyecTBa, OTBETCTBEHHOCTh 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHWBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTENSAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHpY, BKIIIOYash 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOLIECHUIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHUIO B pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) pusnyeckoro BocnuTaHusi, (GOPMUPOBAHUS KYJIbTYPbI 310POBbSI U IMOIUOHAJILHOTO
0J1aronmoJryyms:

MOHUMAaHUe M peaau3aiusi 3J0pOBOr0 M 0e30MacHOro 0oOpasa KM3HM (370pOBOE MUTAHHE,
coOIoIcHHe TUTMEHUYECKUX MpaBWJI U HOPM, COAIaHCUPOBAHHBIN pPEXHUM 3aHATHI M OTIbIXa,
perynspHas pundeckas akTUBHOCTD), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH MPABUJI UHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO TOBEICHUS
B CUTYalUsIX, YIPOKAIOIIUX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHWE TOCIEACTBHIA M HENpPUATHUS BPEAHBIX MPHUBBIUEK (YHOTPeOJeHUs alKOroJs,
HApKOTHUKOB, KypeHUs);

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYAOTIIO0HE;

TFOTOBHOCTh K AKTHUBHOM JESTEIbHOCTU TEXHOJOTMYECKOM M COLIMAIbHOM HalpaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSTEIHHO BBITIOIHSITH TAaKyIO A€ATE€IbHOCTD;

WHTEpeC K pa3nuyHbiM chepam TpodeCcCHOHATBHONW NESTEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oymymieit mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;



TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO HAa MPOTSDKEHHH BCEH
KHU3HY;

7) 3K0JIOrHYeCKOro BOCIUTAHMA:

HKOJIOTUYECKU 1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY XU3HU Ha 3emiie,
OCHOBE €€ CYyIIECTBOBaHUS,

MOBBIIICHUE YPOBHS HKOJOTHYECKOW KYJAbTYPHI: TNPHOOpPETEHHWE ONBITA IJIAHUPOBAHHS
MOCTYIKOB M OIEHKH UX BO3MOKHBIX MOCIIECTBHI ISl OKPY)KAIOIIEH CPE/Ibl;

0CO3HaHHE TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U ITyTel MX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BATh MPHOOPETaEMBbIC TP U3YUYSCHUH OMOJIOTHH 3HAHUS  YMEHUS TIPU
pemieHrH TpoOIeM, CBA3aHHBIX C PAMOHAIBHBIM IPHPOJIONIONIBE30BAaHIEM (COOIIOEHUE TPaBUIT
MIOBEJICHHSI B MIPUPOJIC, HAIIPABICHHBIX HA COXpaHEHHE PAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHUJIOB,
aKOocUcTeM, Onocdepsl);

AKTUBHOE HETPUITHE EHCTBHIM, IPUHOCIIINX BPE OKPYKAOLIEH IPUPOTHOM Cpelie, YMEHHE
MIPOTHO3UPOBATH HEOIArOTPHUSTHBIE SKOJIOTUYECKUE TIOCIEICTBUS MPEATPUHUMACMBIX ACHCTBUH U
MPeOTBpAIIaTh UX;

HAIMYAE PA3BUTOTO OSKOJOTHYECKOTO MBIIIJICHUS, JKOJOTHYECKOW KYJIBTYpPhI, OIBITA
JEATENbHOCTH  DKOJIOTHMYECKOH  HANpaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HWMH B
MO3HABATEIbHON, KOMMYHHKATHBHONH M COIMAIBHOW TMpPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOUIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYIbTYphl KaK Cpe/ICTBAa B3aHMMOJCHCTBUS
MEXY JIFOJIbMU U TIO3HAHUS MUPA;

NMOHMMaHKue crenuukn OWOJIOTHM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUHU
palMOHaIBbHOTO HAYYHOTO MBILIUICHHS, CO3JaHUHM IEJIOCTHOIO MPEJCTAaBICHUs 00 OKpY)KarolieM
MHpE KaK O €IUHCTBE MPUPO/IbI, UeTOBEKa U OOIIEeCTBA, B IO3HAHUU NMPUPOIHBIX 3aKOHOMEPHOCTEN
U peleHu’ NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHU JUIsl COBPEMEHHOM IMBUIIM3ALMU: OOecreyeHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, MOMCKA IMyTEH BBIXOJA U3 TJI00AIbHBIX
HKOJIOTHUECKUX MpobIeM U oOecrieueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYUYEHUU OHUOJOTMYECKUX 3HAHMM B LEISIX MOBBILIECHUS OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DyHKIIMOHAJIbHOMU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MOHUMAaHHE CYIHOCTH METOJIOB TO3HAHMs, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHMA JUId aHalW3a W OOBSCHEHUS SBJICHUH
OKpYXXAIOIlEero MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHWH, yMeHHe JenaTb OOOCHOBAaHHBIE
3aKIIIOYEHUST Ha OCHOBE HAyYHBIX (AaKTOB M HUMEIOIIMXCA JaHHBIX C LEJIbI0 TOJTy4eHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCIOJIb30BATh OMOJIOTNYECKHUE 3HAHUS JJIS PEIeHus mpooiem
B PEaJIbHBIX KU3HEHHBIX CUTYaAIUX;

OCO3HAHME ILIEHHOCTH HAY4YHOH JesITeIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH MPOEKTHYIO H
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HaHUH 10 OMOJIOTMM B COOTBEICTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS ydeOHOro mnpeaMera «buosiorusy BKIIOYAIOT:
3HAYUMBIC JUII  (POPMUPOBAHUS  MHPOBO33PCHHUS  OOYYAIONIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTIpeIMETHBIC) OOIIeHAYYHBIC TIOHSITHS, OTPAKAIONIUE [IEJTOCTHOCTh HAYYHON KapTUHBI MUPA U
CHeM(pUKY METOJOB TO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SIBJICHUE, TIPOIIECC, CUCTeMa, HAyIHBIA (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSI,
WCCIIeIOBAaHUE, HAONIOJICHWE, W3MEpPEHHE, JKCIICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC YdeOHBIE
neictBus  (MO3HABATENIbHBIC,  KOMMYHUKATHUBHBIC,  PETYISTUBHBIC),  OOCCIIEUUBAIONINE
dbopmupoBanre (PYHKIMOHAIBHOW TPAaMOTHOCTH W COIUAIBHON KOMIETEHIIMH OO0YYaroIuXCs;
CIIOCOOHOCTh oOyuaronixcs WCII0JIH30BaTh OCBOCHHBIC MEXTUCITUTITHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHWS W YHHBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS B IIO3HABATEIIBHON W
COIIMAIBHON MTPAKTHKE.

B pesyapraTe wu3ydeHHs OHWOJOTMM Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS Y
obOydJarorerocss OynyT cOpMHpPOBaHBI TO3HABATEIbHBIE YHUBEpPCAJbHbIE Y4YeOHBIE CHCTBUA,
KOMMYHHMKaTHBHBIE YHUBEpCAIbHbIE y4eOHbIE ACHCTBUS, PETYISTUBHbBIE YHHUBEpCalbHbIe yueOHbIE
NeUCTBUS, COBMECTHAs I€ATEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBl CPETHEro o0Iero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (POPMYNIHPOBATh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAINU3a, CUHTE3a,
CpaBHEHHUsA, KiacCHpUKAKMK, OOOOIIEHUs), pPACKpPbhIBaTh CMBICT OHMOJOTHYECKUX TOHSATHN
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBS3U C APYTUMU HOHATUSAMU);

OTpENeNaTh el MACATeIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS Ui OObsICHEHHs (AaKTOB M SIBJICHUH IKUBOM
MIPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyXJeHusl (MHIYKTUBHBIC, I€yKTUBHbBIC, [0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M IMPOTHUBOPEYHUS B PACCMATPUBAEMBIX SBICHUAX, (POPMYIHpOBATH BBIBOABI U
3aKIIIOUEHUS;

MPUMEHAITh CXEMHO-MOJICIbHBIE CpPEACTBAa JUIA TPEICTABICHUS CYLISCTBEHHBIX CBS3eH U
OTHOIICHUH B HM3y4aeMbIX OHOJIOTMYECKHMX OOBEKTax, a TaKke MPOTUBOPEUYHil pazHOro poja,
BBISIBIICHHBIX B Pa3NIUYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IJIaH pelIeHHs MPOOIeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JESITEIBLHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;



KOOPJIMHUPOBATH M BBIMOJHITH pPAa0OTy B YCIOBHSIX pEAITBHOrO, BUPTYyaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MTPU PEIICHUU KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BIIQJICTh HABBIKAMHU Y4eOHO-MCCIICOBATEIHCKOM W TIPOCKTHOW ICSITEILHOCTH, HABBIKAMH
pasperieHus mpooieM, CIOCOOHOCTHI0 M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TIOMCKY METOJOB
pEIICHUS MPAKTUICCKHX 337124, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHBIC BUIBI JCATCILHOCTH 110 IIOJIYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETANK, MPEoOPa30BaAHUIO0 W MPUMEHEHHIO B YY€OHBIX CHUTYallUsX, B TOM YHCIE TNPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBAaTh HAYYHBIA THIT MBIIUICHHUS, BIQJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OpMYyTUPOBATH COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIILHOW NEATETHLHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh IPUYHHHO-CIICJCTBCHHBIE CBSI3U M aKTyaJU3UPOBATh 3ajady, BBIJIBUTATh THIIOTE3Y
e€ peneHus, HaXOIUTh aPTYMEHTHI TS IOKA3aTeIbCTBA CBOUX YTBEPIKICHHM, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJIM3MPOBATH TMOJIydCHHBIC B XOJIC PEIICHUS 3aJa4d Pe3yIbTaThl, KpUTHUYCSCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH IPHOOPETEHHBIHN OIIBIT;

OCYILECTBJIATE IIeJICHANPABICHHBIA TIOMCK TIEpEeHOCa CPEJICTB M CIOCOOOB JICHCTBHS B
poheCcCHOHANTBHYIO CPEY;

yMETb  MEPEHOCUTh 3HaHUS B  IIO3HABaTEJIbHYI0O M  MPAKTUYECKyI0  00JacTu
AKHU3ZHEJESITENbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJIEW, IMpeAjaratb OpPUTMHANbHBbIE TOJIXOAbI M pELIEHUs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HHPOpMAIMH (TeKcTe ydeOHOro mnocodus,
Hay4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHYECKUX CJIOBapsAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax gaHHbIX, B UHTepHere), aHaIM3UpPOBaTh HH(OPMALMIO PA3TUYHBIX BUIOB U  (QOopM
MIpe/ICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3anpochkl W TPUMEHATh pa3iMuHble METOJbl IpU TMOUCKE H OoTOOpe
Oouosnoruueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMSI PA3IMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpATh ONTUMANbHYIO (QOpMYy TPEIACTABICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAyYHBIA $3bIK B KadecTBE CpelIcTBa Npu paboTe ¢ OHOIOTHYECKOM
uHpopmalvend: TPUMEHSTh XUMHUYECKHe, (PU3MUecKue ¥ MaTeMaTUYeCKue 3HAKU W CHUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOJB30BaTh U MPEoOpa3oBbIBAaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIQJIETh HaBBIKAMHM  pACO3HABaHWs W  3alIUTHl  MHPOpMAIMH, HHPOPMAIIMOHHOM
0€301aCHOCTH JTMYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1elCTBUSIMU:

1) obmenne:



OCYIIECTBIISATH KOMMYHHKAIIUU BO BCEX cepax *KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE WIH
JMCKYCCHU T10 CYIIECTBY 00CYK1a€MOM TeMbI (YMEHHUE 3a7jaBaTh BOIPOCHI, BbICKA3bIBaTh CYKICHUS
OTHOCHUTEJILHO BBINIOJHEHUS IpEeAjJaracMod 3aJayd, y4UThIBaTb HMHTEPECHI U COINIACOBAaHHOCTH
MO3UIMHA APYTUX YIaCTHUKOB JTUAJIOTA WITH TUCKYCCHUH);

pacrno3HaBaTh HEBEpOAJIbHbIE CpPECTBA OOIIEHUS, IOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTYallMd, YMETh CMT4aTb KOH(IIUKTBI U BECTH
IIEPETOBOPHI;

BJIQJIETh PA3JIIMYHBIMH CIIOCOOaMU OOUICHHWS M B3aMMOJCWUCTBHUS, TOHUMATh HaMEPEHUS
IpYrux JOACH, MPOSBIATh YBaXKUTEIBHOE OTHOIICHHWE K COOECeTHUKY M B KOPPEKTHOH (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAaHIHONW M WHAMBHIYAIbHOW pabOTHI MpHU
peleHn OMOJIOTUYECKOW MpoOiIeMbl, 0O0CHOBBIBATH HEOOXOJMMOCTh NMPUMEHEHHS! TPYHNIOBBIX
(hopM B3aMMOJEHCTBUS NPU PELICHUH Yy4eOHOU 3a/1auH;

BBIOMPATh TEMATHKYy W METOJABI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB M
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MIPUHAMATP IIETTH COBMECTHOH JeITEIHHOCTH, OPTaHU30BBIBATh U KOOPAHMHUPOBATH ACHCTBUS
o €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JACWCTBUM, pacupeneisiTb pPOJM C YYETOM MHEHUM
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh Ka4eCTBO CBOETO BKJIa/a U KaXK/JI0T0 Y4aCTHHKA KOMaH/bl B OOMIMNA pe3ylnbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

[Ipe/UlaraTb HOBBIE IPOEKTHI, OLCHMBATh HAEU C TMO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEJCHNE B PA3IMUHBIX CUTYAUsIX, IPOSBIATh
TBOPYECTBO M BOOOpaKEHUE, ObITh MHULIUATHUBHBIM.

OgJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

HCIOJIb30BATh ONOJIOTUYECKNE 3HAHUS [UIs BBISIBIICHUS IPOOJIEM U UX PELICHUS B )KMU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHMH IEJIEBbI€ U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TOCTYNKax 10 OTHOLICHMIO K >KMBOH NIPUPOJE, CBOEMY 3J0POBBIO M 310POBBIO
OKpYXXaroIluX;

CaMOCTOSITEJIBHO OCYIIECTBIATh I03HABATENIbHYIO JIESTEIbHOCTh, BBISBIATH HPOOIEMBI,
CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbIE 3aJjaull B 00pa30BaTEIbHON NESTEIbHOCTH U )KM3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH pEIIeHUs MpoOJeMbl C y4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENNOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciMpATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPENOUTECHUN];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIUIMU B pasHbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JJaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIIICTh HABBIKAMH TTO3HABATEIHHOU PeQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUU U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIOJIB30BATh MPUEMBI pediekcuu s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 10 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOS M APYIrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JCSITEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIINOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

NPEAMETHBIE PE3YJIbBTATDBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS cojAepKaHUs ydeOHoro mnpeamera «buosorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecrieueHne MpOo(HIBHOTO OO0ydeHHS O00YyJaronuxcs
6uonoruy. OHK BKIIIOYAIOT: creruduyeckue JUisi OMOJOTUN Hay4HbIE 3HAHUS, YMEHUS U CIOCOObI
NeUCTBUI MO OCBOEHHIO, MHTEPHpETalMi U MPeoOpa30BaHUIO 3HAHUMN, BHUJbI JIEATEIBHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHWW W WX TPUMEHEHHWIO B Pa3IMYHBIX YUEOHBIX, a TaKKe B pPeaIbHBIX
KU3HEHHBIX CUTyanusix. [I[peAMeTHbIC pe3ynbTaThl MPEACTaBICHBI 110 TOaM U3YYCHHUS.

[IpenMeTHbIe pe3yapTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 knacce NOTKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUII O MeCTe€ U POJM OUOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(hopMHUPOBaHUM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B MIO3HAHWU 3aKOHOB MPHUPOJBI U PEIICHUU
po0JieM palMOHAIBLHOTO MPUPOIOTIOIb30BaHMS, O BKIIAJe POCCUICKUX M 3apYOEKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHUE CUCTEMOW OHOJOTMYECKMX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIiue
OMOJIOTMYECKHEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKa, OpPraHu3M, MeTaloJIu3M, TOMEOCTa3,
CaMOperyJslus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTb, M3MEHUYHUBOCTh, POCT U Pa3BUTHE),
ounosornueckue Teopun (kieroynas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas
Teopusi HacieAacTBeHHOCTH T. Moprana), yaenust (H. V. BaBunoBa — o meHTpax MHOTOOOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOPa3Usi MOTOMKOB MEPBOrO MOKOJICHUS,
pacilernyeH s, YUCTOThl TaMeT, He3aBUCUMOTro HacienoBanus ['. MeHens, roMOJOTHYECKHUX PSIO0B
B HaciencTBeHHoU n3menunBoct H. M. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMH HAay4YHOTO MO3HAHMS, HCIOJIb3YEMBIX B OHOJOTHYECKHX
UCCIIETIOBAaHUSX KUBBIX OOBEKTOB (OMUCAHKE, U3MEPEHHE, HA0I0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT M DYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIle OakTepuii, rpubOB, pacTEeHUH,
KUBOTHBIX M YE€JOBEKa, CTPOCHHS OPraHOB M CUCTEM OPraHOB PACTEHUMU, KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB >KU3HEEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTEeHUM, KUBOTHBIX U UEJIOBEKA,
OMOJIOTUYECKUX MPOIECCOB: 0OMEHa BellecTB (MeTabo0JIn3M), MPEeBpaIlleHUs] SHEPTUH, OpOXKeHus,
aBTOTPO(HOIO U reTepoTPO(HOTO TUIIOB MUTaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, YMOpUOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHIUBUAYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€He3a), B3aUMO/ICHCTBUS I'€HOB, F€TepPO3HCca, HCKYCCTBEHHOTO 0TO0Pa;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXKAYy OpPraHOMJIAMHU KIETKH M UX (PYHKIHUSIMH,
CTpPOEHHUEM KJIETOK Pa3HBIX TKaHEeW M UX (QPYHKUIUIMH, MEXKIY OpraHaMH U CUCTEMaMH OPraHoB y



pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (QYHKIUSMHU, MEXITY CHCTEMAMU OPraHOB U MX (QYHKLHUSAMH,
MEXAy 3TallaMyd 0OMeHa BEIIECTB, dTalaMH KJIETOYHOTO LUKIJIA U dKU3HEHHBIX IUKIOB OPraHNU3MOB,
dTanamMu SMOPUOHAIBHOTO PAa3BUTHS, TEHOTHIIOM U (EHOTHUIIOM, (PEHOTUIIOM U (aKTOpPAMHU CPEIbI
00OHUTaHHUS;

YMEHHE BBIABISATh OTJIUYMTENBHBIC NPU3HAKWA JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCI0JIb30BAaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHUECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTMYECKHE 3aJaui, BBIABIATH NMPUUMHHO-CIEACTBEHHbBIE CBA3U MEXIY
UCCIIETyEeMbIMU OHMOJOTMYECKUMHU IPOLIECCaMU U SIBJICHMSIMU, J€J1aTh BBIBOJABI M IPOTHO3bI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATh J1a0OpaTOPHBIE M MpPaKTUYECKHE paboOThl, COOIOAATh MpaBWiIa MpH
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIBUTaTh THIOTE3Bl, MPOBEPATH WX OKCIEPUMEHTAIBHBIMH  CPEICTBAMH,
(dbopmMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U J€JIaTh BbIBO/IBI;

YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKONW paboTe MO OHOJIOTHH, DKOJIOTHH M
MEJUIMHE, MPOBOAMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIIECTB, W MYOJIWYHO MPEACTaBIAThH
MOJIy4YE€HHBIE PE3yJbTaThl Ha YYEHUUECKUX KOHPEPEHIUSX;

YMEHHE OLIEHUBATh STUYECKHE ACTIEKThl COBPEMEHHBIX UCCIIETOBAaHUI B 00J1aCTH OUOJIOTUU U
MEUIHMHBI (KJIOHHPOBaHKE, UCKYCCTBEHHOE OIIOIOTBOPEHUE, HAIPABICHHOE U3MEHEHUE TeHOMA U
CO3/[aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOP Oymymied mpodeccHOHATbHON JESITeIbHOCTH B
obnactu OWOJIOTHMH, MEIULMHBI, OMOTEXHOJOTUH, BETEPUHAPUHU, CEIBCKOIO XO3SHCTBA, MUILEBOI
MIPOMBIIIJIEHHOCTH, YIIIyONIATh MO3HAaBaTeNbHBIM MHTEpPEC, HANpPaBJICHHBI Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIECH MpodeCcCuu M MPOJ0DKEHUE OHMOJIOTHYECKOTO OOpa30BaHMsI B OpraHU3AIMIX
cpemHero mpodeccuoHaILHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpenmeTHbie pe3yabTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 11 kaacce NOTKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe€ U POJM OUOJIOTUU B CHUCTEME ECTECTBEHHBIX HayK, B
(GbOopMHUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B TIO3HAHUM 3aKOHOB
MPUPOABI M PEHICHUH HKOJIOTMYECKUX IMPOOJIEM UelIOBEYECTBA, a TAKXKE B PELICHHH BOIPOCOB
paIOHAIBLHOTO MPUPOAOIOJIB30BaHUSA, U B (JOPMUPOBAHUU IIEHHOCTHOTO OTHOLIEHUS K MPUPOAE,
oOLIECTBY, YENOBEKY, O BKJIaJ€ POCCHUICKUX U 3apyOexHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH,

YMEHHE BIAJETh CHUCTEMOW OHOJOTHYECKHX 3HAHWM, KOTOpas BKJIIOYAET OMNpPEICICHUS U
MOHMMAHHE CYIIHOCTH OCHOBOIOJAraloluX OHOJIOTUYECKUX TEPMHUHOB U TOHATUN (BUI,
sKocucTteMa, Owocdepa), Ouosormdeckue Teopuu (dBomronoHHas Tteopus Y. [lapBuHa,
CUHTeTHYeCcKasi Teopus sBoitouuu), yueHus (A. H. CeseproBa — o MHyTX M HampaBICHUSX
sBosroruy, B.. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTHueckoro pasHoBecus k. Xapau u
B. Baitabepra, 3apoasmmeBoro cxoactBa K. M. bopa), mpasuna (munummyma FO. JluOuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHE BIJIQZIETh OCHOBHBIMH METOJIAaMH HAyYHOTO TMO3HAHHUSA, MCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHUCaHUE, H3MEpEHHE,
HaOJI0/IeHUEe, SKCIEPUMEHT), CHoco0aMH BBISBICHHUS WU OIIGHKH aHTPOIOT€HHBIX H3MEHEHUH B
IIPUPOJIE;



YMEHHUE BBLICIATH CYIIECTBEHHBIC IPH3HAKH: BHUAOB, OHOTEOIICHO30B, JKOCHUCTEM H
ouochepsl, CTAOMIM3UPYIOMIETO, JBHXKYIIETO H  Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOOpa,
JUIONATPUYECKOTO ¥ CUMITATPUYECKOTO BU000PAa30BaHusl, BIMSHUS ABMKYIINX CHJI 3BOJIIOIMU HA
reHO(OH]] TOMYJSIUN, HPUCHOCOOICHHOCTH OpPraHM3MOB K Cpele OOWTaHMs, 4YepelOBaHUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHE yCTaHABIMBATh B3aMMOCBSI3U MEXIY MPOIECCAMH 3BOJIIOLNH, JBIKYIIUMHU CHIAMHU
AHTPOTIOTEHE3a, KOMIOHEHTAMHU PA3IMYHBIX SKOCHCTEM M MIPUCHIOCOOICHUSIMHU K HIM OPraHU3MOB;

YMEHHEC BBISBJISATH OTIIMYUTEIbHBIC MTPU3HAKU )KUBBIX CHCTEM, IIPHUCIIOCOOJICHHOCTh BHJIOB K
cpene oOuTaHus, aOMOTHYECKUX H OMOTHUECKMX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apPTryMEHTHI, OHMOJOTHUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUJISl JIOKa3aTeIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CHUCTEMaTHYECKUX TPYIII,
B3aMMOCBSI3M OPTaHM3MOB W CpeIbl OOWTaHUS, €IWHCTBA YEJOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHeHHsT MHOTOOOpa3usi BHJOB M DSKOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHUS TNPHPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTHYECKUE 3a[auH, BBISABISATh MPUIUHHO-CICICTBEHHBIC CBSI3U MEXKIY
WCCIIETyeMBIMU OWOJIOTHUECKUMH TIPOIECCAMU ¥ SIBIICHUSIMH, JeJIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHWU TIOJTYUYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATh J1a0OpAaTOPHBIE W TMpaKTUYeCKHe paboThl, COOIOAAaTh MpaBUiIa MpPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJBUTATh THUIIOTE3BI, IMPOBEPATh HX SKCICPUMEHTAIBHBIMH  CpPEJCTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

yMEHHE YYacTBOBaTh B Y4EOHO-HCCIICIOBATEILCKONM padboTe MO OHOJIOTHH, JKOJIOTHH M
MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M IyOJMYHO TPEACTABISTH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBATh THUINOTE3bl W TEOPHH O TIPOMCXOXJICHUM JKWU3HHU, 4YEIOBEKa U
YEJIOBEUECKUX pac, O MPHYMHAX, IOCIEACTBUSX M CIOCO0aX MPEeIOTBpAIEHHs TI00ATbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYNIECTBIISTh OCO3HAHHBIN BBIOOp Oymymieil mpohecCHOHAIBHOW JEATENILHOCTH B
o0nacti OMOJIOTHH, DKOJIOTHH, TPUPOIOTIOIb30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHHU, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHIICBOW MPOMBINUICHHOCTH, YIIIYOJsTh TO3HABATEIbHBIH
WHTEpEC, HAIpaBJICHHBIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH MPO(ECCHH M TPOI0JDKCHHE
OMOJIOTUYECKOTO O00pa30BaHUs B OpraHU3alMsIX CpPEIHEro NPOPECCHOHATBHOTO U  BBICHIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBaun | KojanuecTBo yacos DJIeKTPOHHBbIE
" | e pa3iesioB H (undpoBbIe)
n/ Bcer | Koutpoubnbl | IIpakTnuyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThI He padoThl
NMPOrpaMmblI pecypcsl
POII 10 knacc
1 bronorus xak 1 https://resh.edu.ru/subject/
HayKa 5/10/
H(I/IBI)IG P9]_H 10 KJ1accC
2 CHCTeMBI 1 X 2 https://resh.edu.ru/subject/
W3yYCHUE 5/10/
5 POIII 10 kmacc
3 HoJIoTHA 2 0.5 https://resh.edu.ru/subject/
KJIICTKHN 5/10/
XuMuyeckas POIII 10 xnace
4 OpraHu3aIus 10 1 https://resh.edu.ru/subject/
KJIETKHU 5/10/
Ctpoenye 1 POIII 10 xmacc _
https://resh.edu.ru/subject/5/
5 byHKIMN 8 2
10/
KJIETKHA
OOMEH BEIIECTB POIII 10 xnace
6 U [IPEBpAILECHHE 9 1 https://resh.edu.ru/subject/5/
SHEPrUH B 10/
KIIETKE
Hacnenctesenna POII 10 xmace
s MHGOpMAIHS https://resh.edu.ru/subject/5/
7 9 0.5
U peann3anms 10/
€€ B KJIETKE
POIII 10 xnacc
8 JKu3HeHHBII 6 1 https://resh.edu.ru/subject/5/
LUK KIETKA 10/
Crpoene u PBH_[- 10 xmacc _
9 bysKIH 17 15 https://resh.edu.ru/subject/5/
OpraHU3MOB 10/
Pa3mHOXeHue U PSH'[_ 10 xnace _
10 pasBiTHE 8 15 https://resh.edu.ru/subject/5/
OpraHU3MOB 10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

T'enetuka — POIII 10 knacc
HayKa o https://resh.edu.ru/subject/5/
10/
1 1 HaCJICACTBCHHO 2 O 5 YA
CTU U
HN3MCHYUBOCTH
OpraHnu3MoB
3aKOHOMEPHOCT POIII 10 kiace
" https://resh.edu.ru/subject/5/
12 10 1
HACJIEJCTBEHHO 10/
CTHN
3aKOHOMEPHOCT PSLH. 10 xnace _
13 " 5 1 https://resh.edu.ru/subject/5/
10/
HN3MCHYUBOCTHU
POIII 10 xmace
14 I'enernka 3 05 https://resh.edu.ru/subject/5/
YCJIOBCKaA 1_0/
[Ipomexyrou POII 10 xmace
15 Cenexnus 4 Has L https://resh.edu.ru/subject/5/
Opl"aHI/ISMOB arrecranusd - 1_0/
4.
buorexuonorusa POIII 10 xnace
" https://resh.edu.ru/subject/5/
16 4
CUHTETHUYECKAS 10/
onoJsorus
17 PesepBHOE 1
BpeMms
OBLLEE
KOJIMYECTBO
YJACOB I1O 102 1 13

I[TPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KVIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudposbie)
n/ | pa3sjgenaoB M TeM Bcer | Konrpoubn IIpakTHyeck
n NporpamMmbl 0 ble padoThI ue padoTsl 00pasoraTenLHbIe
pecypchl
3apoxaeHue u PDII 11 kmacc
pa3BuUTHE https://resh.edu.ru/subject/5
1 SBOJIFOIMOHHBIX 4 11/
MpPEJICTaBICHUN B
ouoJiorun
POII 11 kmace
) Muxpossosmorms 14 2 https://resh.edu.ru/subject/5
U €€ pe3yabTaThl /11/
POII 11 kmace
3 Maxkpoossosmomnus 6 https://resh.edu.ru/subject/5
U €€ pe3yabTaThl /11/
ITpoucxoxaeHue POLI 11 nace _
4 W pasBHTHE 15 15 https://resh.edu.ru/subject/5
JKU3HU Ha 3eMie 111/
ITpoucxoxaeHue POII 11 xnace _
5 N — 10 1 https://resh.edu.ru/subject/5
AHTPOTIOTCHE3 111/
OKoJIorus — PBUI 11 xmacc
HayKa O https://resh.edu.ru/subject/5
B3aMMOOTHOIIICH 111/
HSX OpPTraHUu3MOB
6 u 3 0.5
HaJI0OpraHu3MEHH
BIX CUCTEM C
OKpYXarolen
cpenou
POIII 11 kmace
7 Oprauu3smel 1 9 15 https://resh.edu.ru/subject/5
cpena oOuTaHus /11/
POIII 11 knace
8 OKoNorHs BUIOB 9 05 https://resh.edu.ru/subject/5
Y MOMYJISALHAN /11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

DKoJIoTUI POIII 11 xnace
9 COOOILIECTB. 12 05 https://resh.edu.ru/subject/5
DKOJOTAYECKHUE 11/
CUCTCMBbI
BI/IOC(bepa . P9H_[. 11 ximacc _
10 FIOGANbHAS 6 https://resh.edu.ru/subject/5
111/
3KOCHCTEMA
YenoBex U . PSIHI 11 ximacc _
11 OKpYRAIONAs 6 POMEXKYTOYH https://resh.edu.ru/subject/5
aA aTrectauuna /_’]__’]_/
cpena (11]
12 PesepBHOE Bpems 8
OBIIEE
KOJIMYECTBO
YACOB IO 102 1 7.5

[TPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

WcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1bl MOJIEKYJISIPHOM U KJIETOYHOU
ounonoruun. [IpakTuueckas padota
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHUH COCTAaB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHE
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupuKanys U GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannydeckue BemecTa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHONOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKON KIIETKH.

17 [IpakTrueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas padota «3ydeHue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKax»

[TomyaBTOHOMHBIE OPTaHOU B! KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIeTINIa3MOJIN3a B PACTUTENBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapPAKTEPUCTUKA KIIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHe mpo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTaHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DOHeprust MeMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB Y DYKapuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU H
39 obOnuratHelie napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomgornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tunst knetok. KapuokuHes U IUTOKUHES.
46 JIaGopatopHas pabota «HaOmonenue 05
MHUTO3a B KJIE€TKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. Jlaboparopuast pabora

49 . - 0.5
«M3yueHne TKaHEeH pacTCHUIDY
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
YKHUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cCCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H
YeoBeKa

58 TpaHcnopT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcTeMa Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs 1 perynsnus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA JKMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
HOJIOBBIX KJIeTOK. JlJabopaTopHhast paborta
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBeHne
MPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
JlabopaTtopHnas pabora «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATUS U CUMBOJIbI TEHETUKH.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUIHOTO
CKpelIMBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Ananusupyroiee ckpeniuBanue. HemomaHoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIIBaHue.
78 [TpakTuaeckas pabora «/3ydcHne 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HIIBI
79 [{uToIOTHYECKHE OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CueruieHHOE HaclleJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'eneTnka moia 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKA
85 MN3MeHYnBOCTh NMpU3HAKOB. Bribl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuannoHHbIN psia 1 BapUaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYHBOCTH. '
[TocTpoenre BapHalMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
88 I'eHOoTHIIMYECKAST H3MEHUYHUBOCTD. 1
KoMOuHaTuBHasT H3MEHYHUBOCTE
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpolecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoBeka. [IpakTuyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCTIOBHOI»

0.5

92

Metoapl MEAUIIMHCKO IT'eHETUKU

93

3Ha‘~ICHI/Ie MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHHUHU I'CHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3y4yenne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeToa0B
CEJIEKIIMH PACTCHMID»

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HANPaBJICHUS] CHHTECTHYECKOMH
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs

101 Megunuackue OMOTEXHOIOTHI
Pesepsubiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAaKTOPOB B aHTPOTIOT€HE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTopHas pabota «BrIsiBIIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MHUKpO3BOIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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