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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yyeObHomy mnpeamety "buonorus" (manee - Ouosorus) Ha ypoOBHE
cpenHero ooOmero oOpa3oBaHUs pa3paboTaHa Ha oOcHOBe DeepaibHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepauuny», GI'OC COO,
Konuenuuu npenogaBanus yueOHOro mnpeamera «buoiorus» v OCHOBHBIX IMOJIOKEHUN
benepanbHOl paboueit mporpaMMbl BOCITUTAHUS.

VYyeOubiii penMer «buonorus» yrinyonénHoro ypoHs uzydenus (10—11 kmaccer)
ABJIAETCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHOM obnactu «EcTtecTBeHHO-Hay4YHbIE
npeametb». CornacHo nonoxeHusM PI'OC COO npoduiabHble yuyeOHBIE MPEIMETHI,
u3ydyaemble Ha yriayOJEéHHOM ypOBHE, SIBISAIOTCS crocoOoM nuddepeHnuanun o0yyeHus
Ha ypOBHE CpeaHero oOiero oopa3oBaHUs U MPU3BaHbl 00ECNEUYUTh MPEEMCTBEHHOCTb
MEX/y OCHOBHBIM OOIIMM, CPEIHMM OOIIMM, CPEJHUM NpPO(EeCcCCHOHATBHBIM U BBICUIUM
oOpa3zoBaHueM. B To ke Bpemsi KaXAbld U3 3THX y4€OHBIX MPEIMETOB JOJKEH OBITh
OPUEHTUPOBAH Ha TMPUOPUTETHOE pEIIeHUE O00pa30BATENbHBIX, BOCHHUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4, CBSA3aHHBIX C  [podopueHTanuer  oOyyaromuxcs U
CTUMYJMPOBaHUEM HHTEpeca K KOHKPETHOM 00JacTH HAay4YHOrO 3HAHMS, CBSI3aHHOTO C
Ouonoruen, MEJUIMHON, SKOJOTHUEHN, TICUXOJIOTHEN, CTIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydeOHOMY mpeamety "buosorus" naét mpejacTaBieHHUE O LEIU U
3ajlayax u3y4yeHus ydeOHoro mpenmera «buonorusi» Ha yriiyoJI€HHOM ypOBHE,
ompenensieT  o0s3areabHOe  (MHBApUAHTHOE)  MPEAMETHOE  COAEp)KaHue,  €ro
CTPYKTYpPUpPOBAaHHE MO pa3lieflaM U TEMaM, paclpelesieHue Mo KilaccaM, PEKOMEHIYeT
MOCJIEIOBATENIbBHOCTh HU3YYEHHs] Y4eOHOro Marepuana ¢ Yy4€TOM MEXKIPEIMETHBIX |
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpollecca, BO3PACTHBIX OCOOEHHOCTEM
oOydaromuxcsa. B mporpamme 1no OuOIOTHH peaqu30BaH MPHUHIIUI MPEEMCTBEHHOCTH C
U3ydeHHeM OHWOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHUs, Oiarojaps 4demy
IPOCMATPUBAETCSl HAMPABIECHHOCTh HA IMOCJEAYIONIEe Pa3BUTHE OMOJOTUYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX Ha  (POPMUPOBAHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, PEJCTaBICHUI O 3J0pOBOM 00pa3e >KM3HU, HA BOCITUTAHUE
OEpeXHOTO OTHOIICHHUS K OKpY’Karolied MpupoaHOl cpene. B mporpamme mo Ouosioruu
TaKXKe II0Ka3aHbl BO3MOXHOCTH YyueOHoro mnpeamera «buomorus» B peanuzanuu
tpeboBannii PI'OC COO K T1IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
OpeIMETHbIM pe3yibTaTaM OO0y4YeHHs U B (POPMHpPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENbHOM  AESATENPHOCTH  OOYy4YaloUIMXCs 1O  OCBOCHHIO  COJAEp)KaHMS
OMOJIOrMYECKOTO 00pa30BaHMs HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4yeOnpiii mpeamer «buonorus» Ha ypOBHE CpEIHEro oO0mmero ooOpa3oBaHUs
3aBepIIaeT OMOJOTHYecKoe OOpa30BaHME B IIKOJE M OPUEHTHPOBAH HA PACIIUPEHHE U
yIiyOJIeHue 3HaHUW OOy4YarolIMXCsli O JKUBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOW Ouosioruu, SMOpHONOrMM W OHOJIOTUU pPa3BUTHSA, TEHETHKH, CEJICKIUH,
OMOTEXHOJOTUH, SBOJIOLUMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenne yueOHoro mnpeamera «buosorusi» Ha  yriayOJ€HHOM — ypOBHE
OPUEHTUPOBAHO HAa MOJArOTOBKY OOy4YalIIUXCA K MOCIEAYIOUIEMY MOJYyYECHHUIO
OMOJIOrMYECKOTO0 00pa30BaHMsl B By3axX M OpraHM3allUiX CpelHEro mpodeccuoHaIbHOIo
oOpa3zoBaHusa. OCHOBY €ro COJIEp)KaHHsA COCTaBIsE€T CUCTEMa OWOJIOTMYECKHX 3HAHUMH,
MOJIYYEHHBIX MNP H3YyYEHUH OOYYAIOIMIMMUCS COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
pazzesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO oOmiero oopazoBanusi, B 10—11 kiaccax stu



3HaHUS MOJYy4YaroT pa3BuTHE. Tak, pacuidpeHbl U yriayOJeHbl OUOJIOTUYECKUE 3HAHUS O
pacTeHHUsiX, JKUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me  ueJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX  JKM3HM, JOMOJHUTEIHHO BKJIIOUEHBl OHOJOTMYECKUE CBEICHUS
MPUKJIATHOTO M MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI
JUTSL TIOCTIeyIoNIero Beioopa npodeccuu. Bo3zMoxkHa Takke MHTErpaius OMOJIOTHUECKUX
3HAHUW C COOTBETCTBYIOIIMMU 3HAHUSIMH, IMOJTYYCHHBIMU OOYYAIOMUMHUCS TIPU U3YUYECHUU
($u3KKU, XuMUHU, reorpapuu U MaTEMaTHKU.

CrpykTypa nporpaMmbl o yuyeOHoMmy mpenmery "buonorusa" oTpakaer cUCTEMHO-
YPOBHEBBI M SBOJIOIMOHHBIN MOAXOAbl K u3ydeHUIo Ouojorun. CorjacHo UM,
U3YYaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE MJi KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alliy, OHBOJIOIMM OpPraHUYECKOro Mupa Ha 3emjie, COXpPaHCHHS
OMOJIOTMYECKOTO pa3zHooOpa3usi ruiaHeThl. Tak, B 10 Kjacce H3y4arOTCS OCHOBBI
MOJICKYJISIPHOUM M KJIETOUYHOU OMOJIOTUM, IMOPHUOJIOTHHN U OMOJIOTUM PA3BUTHS, TEHETUKHU U
CEeJICKIINHM, OWOTEXHOJIOTMM M CHUHTETHYECKOW OWOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS
oOydJaromuxcs o OOTaHWKE, 300JI0THH, aHAaTOMKH, (u3nosoruu venoBeka. B 11 kmacce
U3YYaroTCs YBOJIIOIIMOHHOE YUEHUE, OCHOBBI DKOJIOTHHU U yYeHHUE 0 Ouocdepe.

VYyeOubiii npenmer «buonorus» mpuszBaH 00ecneYUTh OCBOCHHE OO0YUYaIOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, UJEH, MPUHIIMIIOB W TIPaBUJI, JISKAIIUX B OCHOBE
COBPEMEHHON €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O CTPOSCHUH, MHOTOOOpa3uu
U OCOOGHHOCTSIX KJIETKHU, OpraHu3Ma, MONyJsluuHd, OWUOIEHO03a, JSKOCHUCTEMBI, O
BBIIAIOIIMXCS HAYYHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIEOBAaHUSX B OHOJIOTHH,
NPUKJIAIHBIX aclieKTaX OMoNOrudecKux 3HaHui. [|1s pa3BUTHs U MOJEpKaHUs UHTEpeca
oOydarommuxcs K OHOJIOTHMM Hapsigy CO 3HAYUTEIbHBIM OO0BEMOM TEOPETHUYECKOTO
MaTepuajia B COJIEpKAaHUU MPOTpaMMbl MO OHOJIOTHHM TMPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBIICHMS W PAa3BUTHS TOW WJIM HWHOW 00JacTd OWOJOTHM, BKIJIAJOM
OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHWE BAXKHEUIINX OWOJIOTHYECKUX WU
AKOJIOTUYECKHUX TIPOOJIEM.

Leny wu3yuenus ydeOHOro mpenmera «buonorus» Ha yriayOJaEéHHOM YpOBHE —
OBJIaJIcHNE OOYYAIOIMMHUCA 3HAHUSMU O CTPYKTYPHO-(QYHKIHMOHAIBHOW OpraHu3aluu
KUBBIX CHUCTEM Pa3HOTO0 paHra W MPUOOPETeHHE yYMEHHM HCIONb30BaTh ITH 3HAHUS B
dbopMupoBaHUN WHTEpeca K omnpeaeacéHHon o6sacTu MpodhecCHOHAIBHOW JeATeIbHOCTH,
CBS3aHHOW C OWOJOTMEeH, WM K BBIOOPY Yy4eOHOTO 3aBEACHHS IS TPOAOTKCHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

JlocTikeHue uenu u3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyO0iaéHHOM
ypOBHE 00€CTIeUrBAETCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOCHHE OOYYAIONIMMHKCS CHCTEMbl OHOJIOTHYCCKMX 3HAHWH: 00 OCHOBHBIX
OMONOTUYECKUX TEOPHUAX, KOHIIETIUAX, THUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTOOOpa3uud U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M,
MOMYJISIIUS, BU, OMOreoneHo3, ouocdepa); 0 BHIIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHME OOydYarolmuxcsi ¢ METOJaMU T[O3HAHUS KUBOM  IPUPOJIBIL:
UCCIIEIOBATEILCKUMU METOJIAMU OMOJIOTHUYECKUX HayK (MOJICKYJSIPHOM U KJIETOYHOMU
O1oJIOruu, YMOPUOJIOrUU U OUOJIOTUU PA3BUTHS, TEHETUKHU U CEJIEKI[MU, OUOTEXHOJIOTUU U
CUHTETUYECKOM OMOJOTHM, MAJCOHTOJOTUU, SKOJOTHH); METOJAMHU CaMOCTOSITEIHLHOIO



MPOBEJICHUS OMOJIOTMYECKUX MCCIIEIOBAaHUN B JabopaTopuu U B mpupoje (HaOmrojeHue,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMUCSI YMEHUSIMU: CAMOCTOSATENIbHO HaXOAUTh, aHATU3UPOBATh
M UCIOJIb30BaTh OMOJOTMYECKYI0 HMH(POpPMALIMIO; TOJb30BATHCS  OHOJOTHYECKON
TEPMHUHOJIOTHEH U CHMBOJIUKOM; YCTaHABIUBAThH CBSI3b MEXIY DPA3BUTHEM OHOJIOTUU U
COIMATbHO-2KOHOMUYECKMMHU U SKOJIOTMYECKUMHU MPOOJIeMaMy 4eJIOBEUECTBa; OLICHUBATh
MOCJIEACTBUSL CBOEH NEATENILHOCTH IO OTHOIICHUIO K OKpY)Karoled MpUpogHO cpene,
COOCTBEHHOMY 3/IOPOBBIO U 3/TOPOBBIO OKPYKAIOIIUX JIFOAEH; 000CHOBBIBATh U COOJIIOIATh
Mepbl MPOPUIAKTUKN WHGEKITMOHHBIX 3a00JIeBaHUM, MpaBUiIa TOBEACHHUS B MPUPOJC H
oOecrieyeHusi 0€30MACHOCTH COOCTBEHHOM IKU3HENEATEIbHOCTH B  YpPE3BbIYAMHBIX
CUTyalusIX TPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC
HAy4HbIC OTKPBITUS B 00JaCTH OUOJIOTUH;

pa3BuTHE y OOYYaIOMUXCS UHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
pollecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU M COBPEMEHHBIMH HCCIICIOBAHUSIMU
B OHOJIOTMH, pEIIaeMbIMU €I MpoOJieMaMu, METOIOJIOTHEH  OHOJOTHYECKOTO
UCCJICJIOBAHUS, MPOBEACHUS  DKCICPUMEHTAIbHBIX  HMCCJICAOBAaHUM,  PCIICHUS
OMOJIOTMYECKUX 33/1a4, MOJICTUPOBAHUSI OMOJIOTHYECKUX 0OBEKTOB U MPOIECCOB;

BOCITUTAHHE Y 00YYAIOIIUXCS IIEHHOCTHOT'O OTHOIIEHUS K YKUBOU MPUPOJIE B 1IETIOM U
K OTJIETbHBIM €€ 00BEKTaM U SBJICHUSIM; (DOPMHUPOBAHUE DKOJIOTUUYECKOM, TEHETUUECKOU
IPaMOTHOCTH, OOIEW KyJIbTypbl TOBEACHUS B TMPUPOJIEC; HUHTETPAMH €CTECTBEHHO-
HAy4YHBIX 3HAHU;

npuoOpeTeHne 00y4aroIUMHCS KOMITETEHTHOCTH B palroHaIBLHOM
IPUPOIOIIONIH30BAaHUU (COOMIO/IEHHE TPaBUJ TMOBEJAEHUS B NPUPOJE, OXPaHBI BHUJIOB,
AKOCUCTEM, OMOC]epbl), COXpaHEHUH COOCTBEHHOT'O 3I0POBBSI U 3I0POBBSI OKPY>KAIOIINX
mone (cobmomeHuss Mep TpoduiIakTUKA 3abojeBaHui, obecriedeHue O€30MacHOCTH
KUZHEJEATEIPHOCTH B UYPE3BBIYAWHBIX CUTYaIlUSX TMPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIIOJIb30BAaHUS OHOJIOTMUECKHX 3HAHUW W YMEHUUA B
IMOBCEIHEBHOM »KU3HHU,

CO37aHME YCJIOBHMM JUIsi OCO3HAHHOTO BBIOOpa OO0YYAIONIMMUCA WHIUBUIYaJTbHON
o0pa3oBaTeIbHON TPAEKTOPUH, CIOCOOCTBYIOIICH MOCIeAyomeMy MpodecCHOHATbEHOMY
CaMOOIIPECIICHUIO, B COOTBETCTBUU C MHANBUIYaTbHBIMU UHTEPECAMU U TTOTPEOHOCTSIMU
peruoHa.

OO61iee ynCiO YacoB, OTBEJICHHBIX HA U3Y4YCHHE OMOJIOTHH Ha yriyOJIEHHOM YPOBHE
cpeaHero obiiero oopazoBanus, coctaBiseT 204 yaca: B 10 kimacce — 102 4gaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HEJEIIO).

OT6op oOpraHu3aMoOHHBIX (GOPM, METOAOB W CPEACTB OOydeHHS OHOJOTHH
OCYIIECTBISIETCSI € Yy4ETOM CHeNU(PUKA €ro COACpXKAHUS ¥ HAMPaBICHHOCTH Ha
MpOJOKEHUE  OMOJIOTMYECKOro  Oo0pa3oBaHMSl B OpraHM3alMsX  CPEHEro
po(eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM  YCJIOBUEM MPHU OOYUYeHHMH OWOJIOTMHM Ha YIrIIyOJE€HHOM YpOBHE
SABIIICTCS TPOBEJCHUE JabOpaTOpHBIX W TMpakThdeckux pabdor. Takke ywacTue
o0y4Jaroluxcs B BBINOJHEHUH TMPOEKTHBIX U Yy4yeOHO-HCCIEN0BATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OTMPEIEISIETCS YYUTEJIeM Ha OCHOBE HMEIONIUXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



COIEPKAHUE OBYUEHUA
10 KJIACC

CopepxaHue MpoOrpaMMbl, BBIJCICHHOE KYpCcuoMm, HE BXOAUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemenHasi Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS
Oouonoruu. buonormyeckue Hayku M u3zydaemble UMHU MpoOiembl. DyHpameHTalbHbIE,
MPUKJIaJHbIE U IOUCKOBBIE HAYUHbIE UCCIIEAOBAHMS B OMOJIOTUH.

3HaueHue Ouonoru B (QOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHOMU
kaptunbl Mupa. IIpodeccuu, cBszanHbie ¢ Ouosioruedd. 3HauyeHHE OUOJOTHH B

NPaKTUYECKOM  JEATENIBHOCTH  4YEJOBEKAa:  MEIMIIMHE,  CEJIIbCKOM  XO3SMCTBE,
IPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBIL.
JdemoHcTpanuun

[loptpetsi: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, V.
l'apsen, I'. Mengens, B. 1. Bepnanckuit, 1. II. IlaBnos, 1. 1. Meunukos, H. WU.
Bagsunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumplr u  cxembl: «CBsi3b OuwojmoruM ¢ JpyrumMu  Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHE

Kupble cuctemMbl Kak mpeaMeT uzydeHwsi Ouonoruu. CBOMCTBAa KUBBIX CHUCTEM:
€IUHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTh, CIIOXKHOCTh U
YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus, CAMOBOCHPOU3BEIICHUE,
pa3IpaKuMOCTh, U3MEHYMBOCTb, POCT U Pa3BHUTHE.

YpoBHU OpraHu3aluy KUBBIX CHCTEM: MOJIEKYJISIPDHBIM, KIIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHbIN, MOMYJISIMOHHO-BUIOBOM, DSKOCHUCTEMHBIH (OMOreoleHOTUYECKHH),
ouocdepnsprii. Ilporeccel, mpoucxonsiiue B KUBBIX cucTeMaX. OCHOBHbIE MPU3HAKU
xuBoro. JKu3Hp kak ¢opma cymiecTBoBaHUS Marepuu. Hayku, wu3ydaroiiue >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHIX OPraHU3ALUY.

N3yuenne xuBBIX cHucTeM. MeToasl Ouonornyecko Hayku. HaOmronenue,
U3MEPEHHUE, HKCIEPUMEHT, CUCTEMaTHh3auus, MeraaHanu3. lloHsATHE O 3aBUCMMOU H
He3aBUCUMOW mnepeMeHHoM. IlmanupoBanue skcnepumenTta. [loctaHoBKa M mpoBepka
runote3. HyneBas rumote3a. Ilonstne BBIOOpKM U €€ JOCTOBEpHOCTH. Pazbpoc B
Oouonornyeckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH MOJYYCHHBIX Pe3yabTaToB. [IpuamHbI
HCKa)XCHUS PE3yJIbTATOB dKCIIEpUMeEHTA. [loHsATHE CTaTUCTHYECKOTO TeCTa.

JdemoHncTpanuun

Tabmuupbl n cxembl: «OCHOBHBIE NPU3HAKU KU3HUY», «BHOIOTHMYECKHE CHUCTEMBDY,
«CBoOlCTBa XMBOM MaTepuu», «YPOBHU OpraHU3allMU KUBOW HpUpOnb», «CTpoeHue
KUBOTHOM KJIeTKH», «TkaHu KUBOTHBIX», «CHCTEMBI OpPraHoB 4YEJIOBEYECKOIO
opranusMay, «buoreorenos», «buocdepay, «MeToabl H3yUeHUS KUBOK TTPUPOIBIY.

O6GopynoBaHue: jgabopaTopHOE OOOpYAOBaHHWE ISl TPOBEICHHS HAOIIOICHUH,
W3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lIcnonb30BaHUE paA3IUYHBIX METOAOB IPH HU3YUYCHUHU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Metoapl MOJEKYISIPHOM M KIETOYHOM OMOJOTHMU: MUKPOCKOMUS, Xpomarorpadusi,
anekTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHnnanbHOe UHEeHTPUPYTHPOBAHUE,
KyJbTUBUPOBAaHUE  KIETOK. M3yuenue  uxkcuposaHuvlx  Kiemok. DIEKTPOHHAas



MuKpockonusi. Kowngokanvhas mukpockonus. Bumanvhoe (npudicusnennoe) u3yueHue
KJIeMOK.

JdemoHcTpanuun

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

Tabmuupl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHKPOCKOID,
«ctopus pa3BUTUS METOAOB MUKPOCKOTIUN.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIIpenapaThl paCTUTEIbHBIX, dKUBOTHBIX
1 OaKTepUaJIbHBIX KIIETOK.

IlpakTuueckass  paGora  «/3ydyeHue  METOJOB  KJIETOUYHOM  OHOJIOTHU
(xpomatorpadus, anexrpodopes, nuddepeHimanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIJIEMEHTHL. Bosa u eé
poJib  Kak  pAacTBOPUTENS, peareHTra, Y4yacTUe B CTPYKTYPUPOBAHUHU  KIETKH,
TEIJIOperyJsiiui. MUHepalibHbIe BeEIIeCTBAa KIETKH, WX Ouosoruyeckas poib. Pomb
KAaTMOHOB U AaHUOHOB B KJIETKE.

Opranuueckue  BemiecTBa  KJIETKU.  buonorndeckwe  moaumepnl.  benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpykTypsl OenkoBoil Mosekynbl. [lepBuuHas
CTPYKTypa OejKka, TeNnTUHasl CBs3b. BTOpu4Has, TpeTUyHas, YeTBEPTUUHAS CTPYKTYPHI.
Jlenaryparusi. CpoiictBa OenkoB. Knaccuduxanus OenkoB. buosorumdeckue ¢QyHKIHMH
0enkoB. [Ipuonoi.

VYrneBoasl. MoHoOcaxapuabl, IWCAaXapuIbl, OJUrOCAXapulbl W MOJIUCAXAPUBL.
OO6mmii mnaH cTpoeHus M (U3MKO-XMMHYECKHE CBOMCTBA YIieBOAOB. buosormdeckue
(GYHKIIUU yTIEBOJIOB.

Jlunuael. T'mapodunsHO-THAPOGOOHBIE cBolcTBa. Kitlaccudukanus JTUMHIOB.
Tpurnmuuepunsl, GocPoaunuasl, BOCKH, cTepoubl. buonorndeckue (GyHKIUHU JUTUIOB.
OO6mme cBoiicTBa  OMOJIOTHYECKMX MEMOpaH —  TEKy4YecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hykneunossie kucinotel. JHK wu PHK. CrpoeHne HYKJIEHHOBBIX KHUCIOT.
Hyxneotunsr. Ilpunnun xommiementapuoct. IlpaBuno Yapradda. Crpykrypa JHK —
nBOMHas crmpainb. MectoHaxoxaenue u Ouonornueckue ¢yuknuu JTHK. Buasr PHK.
Oyukunu PHK B kiteTke.

Crpoenue wmoinekynsl AT®. Makpospruyeckue cBsizu B Moiiekyiae ATO.
buonornyeckue Gynkiuu AT®. BoccTraHOBNEHHBIE IEPEHOCYUKH, NX (PYHKITNU B KIIETKE.
Ipyeue myrkneosuompugocgamor (HT®). CexsenupoBanue JHK. Memoowr ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorusi: OMOXUMHUYECKHUEe U OMOPU3MIECKUE UCCIIEeIOBAaHUS COCTaBa
U TPOCTPAHCTBEHHOW CTPYKTYpPBI OMOMOJeKyl. Modeauposanue cmpykmypvl u QyHKyu
ouomonexyn u ux Komniekcos. KomnviomepHwvili Ousaun u oOpeaHuyeckuil CuHmes
OUOMOTIEKYTL U UX HENPUPOOHBIX AHAI0208.

JdemoncTpanuun

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Comurep, C. [Ipy3unep.

Junarpammbel: «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXUBOW MPUPOJAE»,
«PacmpenienieHrne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuubst u  cxembl: «llepuonuueckass TaOnuIa XUMHUYECKUX HJIIEMEHTOBY,
«CTpoeHne MONEKYJIBI BOJIB», «BellecTBa B cOCTaBE OPraHu3MoOBy», «CTpPOEHUE MOJICKYIIbI
oenka», «CTpyKTypbl O0€nKOBOM MOJIEKYJb», «CTpO€HHME MOJEKYJ YIJIEBOJIOBY,



«CTtpoeHue MoJieKyn JunuaoBy», «HyknenHoBble KHUCIOTBI», «CTpOEHHE MOJEKYJIbI
ATOy.

O6opynoBaHue: XuMu4eckas 1ocyia 1 000pyJ10BaHue.

JladbopaTopHasi pabora «OOHapyxkeHHE OEJIKOB C TIOMOIIbIO KauyeCTBEHHBIX
peakum».

JlaGoparopuass padora «lccnenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIJACIEHHBIX W3
KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KICTKH

Tunsl  KJIETOK:  dyKapuoTHueckas M mpokapuotuyeckas.  CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BAHUS KIETKH.

Crtpoenue mnpokapuoTuueckord kieTku. Kierounas crteHka OakTepuil M apxeil.
Oco0OeHHOCTH CTpoeHUusi TeTepoTpodHON M aBTOTPOPHOU MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib MPOKapUOT B OHMOLIEHO3aX.

Ctpoenre W (QPYHKIMOHMPOBAHHWE DJYKapUOTHYECKOM KieTku. I[lnaszmaTtuueckas
meMOpana (tuiazmanemma). CTpykTypa 1miazMaTudeckoil MemOpanbl. TpaHCTIOPT BEIIECTB
yepe3 IIa3MaTH4ecKyl0 MeMOpaHy: maccuBHb (nuddysus, obneru€éunas nuddyszus),
aKTUBHBIA (NMEPBUYHBIA M BTOPUYHBIA AaKTUBHBIN TpaHcnopT). llomynponunaeMocTtsb
MeMOpanbl. Pabora Harpuii-kanueBOro Hacoca. DHJIIOIUTO3: MHHOLUUTO3, (aroluros.
Ox3omuTo3. Kinerounas crenka. CTpykTypa ¥ (DYHKIMHM KJIETOYHOM CTEHKH PaCTEHUH,
rpudoB.

Huronna3zma. Luto3zons. Llutockener. [IBrxenue uutomnasmel. OpraHouAbl KJIETKH.
OpHomeMOpaHHbIE OpPraHoOUIbl KJIETKU: 3HIoIuiazmatuyeckas ceth (JIIC), ammapar
lonpmxu, NHU30COMBI, MX CTpoeHHME W (QYHKIUU. B3auMocBs3b 0OAHOMEMOpaHHBIX
OpraHou7oB KieTku. CTpOEHHE TpaHyJApHOrO0 pPETUKyiayma. Mexanuzm Hanpasienus
benxos ¢ DIIC. CuHTe3 pacTBOPUMBIX OeykoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHynspHBIN) SHIAOIUIA3MATHYCCKUN peTuKynyM. CekperopHas (GyHKIMS ammapara
lNombmxu. Moougukayus 6benkos 6 annapame [onvoocu. Copmupoexa 6Oenkos 6
annapame [ onb0xcu. TpaHCHIOPT BEIIECTB B KJETKE. Bakyolin pacTUTEIbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOW/bI KJIETKH: MUTOXOHAPHH, MIACTUABL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumobuoeenes (K.C. Mepeockosckuil, JI. Mapeynuc). Ctpoenue
U (QyHKIIMM MUTOXOHApWHA M TutacTHA. [lepBUuHbIE, BTOPUYHBIE M CJIOKHBIE TIIACTHUIBI
(OTOCHHTE3UPYIONIUX IYKAPUOT. XIIOPOIIACTHI, XPOMOIUIACTHI, JEHKOIIACTHI BBICIIIUX
pPacTEHUM.

HememOpannsie opranounbl kietku CTpoeHue u  GyHKIMH HEMEMOpPaHHBIX
OpPraHouoB KiIeTku. Pubocomsl. [lpomescymounvie ¢hunamenmoi. MUKpODUITAMEHTBHI.
Axmunosvie muxpogunramenmol. MpllieuHble KICTKH. AKMuHO8ble KOMNOHEHMbl
Hembluleunvlx Kiemox. MukpoTpyOouku. Knerounsiit nentp. CTpoeHHe U [BH)KEHUE
KTYTUKOB W  pecHHMYeK. MukporpyOouku 1mmromiasmbel.  LlenTpuons.  benxu,
accoyuupoanuvle ¢ MUKpo@uIameHmamu u Mukpompyoouxkamu. Momophvie benxu.

Anpo. OOGonouka spa, XpOMaTHH, KapuoOIUla3Ma, SJIPBIIIKKA, HX CTPOCHHUE H
bynkuun. SAnepusiii 6enKoBbId MaTpuKe. [IpocTpaHCTBEHHOE pacoONOkKEHUE XPOMOCOM B
uHTEpPaA3HOM siape. Dyxpomamun u 2emepoxpomamur. beakn XpoMaTHHA — THCTOHBI.
Jlunamuxa s0epHoil 06010uKU 8 Mumo3se. HAoepHbiil mpancnopm.

Knerounsie BriatoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK SYKApUOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuipl U cxembl: «CTpoeHUE DYKAPUOTUUYECKOU KIeTKN», «CTpoeHue >KUBOTHOMN
KIeTkn», «CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHEe MUTOXOHIPUUY», «SApoy,
«CTpoeHre MPOKAPUOTUUECKON KICTKU.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopHasi pabora «/3ydueHue CTpoeHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbI».

JlaGoparopnass pabGora «lccrmenoBanue IUIa3MoiM3a W ACIIa3Moiu3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuueckass padora «l3yueHue NABWIKEHUS] UUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX.

Tema 6. O0OMeH BellecTB M NMPeBPAlllCcHUE YJHEPTUH B KJIETKe

AccUMWISIIIMA ¥ JTUCCUMWJISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPOGHBIN U TeTePOTPOGHBINA. YUacTHEe KUCIOpOAa B OOMEHHBIX ITPOIIeCcCcax.
DHepreTuueckoe obOecreueHrne KIeTku: mnpepaiieHue AT® B 0OMEHHBIX Ipolleccax.
depMEHTATUBHBIM XapakKTep peakuil KJIeToYyHOro wmeradonuzma. DOepMeHTHI, HX
CTpPOCHHE, CBOMCTBAa M MexaHu3M JelcTBus. Kodepmentsl. Otinuuus (QepMeHTOB OT
HEOPraHMYECKUX KaTaIn3aTOPOB. belku-akTuBaTOphl U OCIKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOpPOCTH ()ePMEHTATUBHBIX PEAKIIUN OT Pa3IUIHBIX (DAKTOPOB.

[lepBUUHBIN CHHTE3 OPTraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTEZ. AHOKCUCEHHbIUL
u okcueenHvlll pomocunmes y oaxmeputi. Ceemocodbuparowue nuemenmsl U NUSMEHMbL
peaxkyuoHnozo yewmpa. Ponb xjopormiactoB B mpouecce QorocuHTeza. CBeroBas H
TeMHOBas ¢aszel. Pomoovixanue, Cz., C4. u CAM-munvi homocunmesa. IIpoyKTUBHOCTD
dotocunTeza. BnusHue paznauuHbIX (AKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAYEHUE
dboTocuHTE3A.

Xemocunte3. Pa3zHooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUMUIIHPYIONTHE
OakTepum, >Kele300aKTepuu, CcepoOaKTEepuu, BOAOPOJIHBIE OaKkTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHBIe oOpraHusmbl. Buael OpokeHus. IIpomaykTel OpoxeHHUS ©  HX
WCIIOJIb30BAaHUE  YETIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIC OpraHU3MBbI. DTaIbl YHEPTETHIECKOro oOMeHa. [1oroTOBUTEIBHBIN JTAIl.
['mukonu3 — 6ECKUCIOPOTHOE PACIICTIIICHUE TIIFOKO3BI.

buosornueckoe oOkucieHHE, WIM KIETOYHOE JAbIXxaHue. Poiap MHUTOXOHIpUU B
npoieccax Ouonorndeckoro okucienus. [luknnueckue peakuuu. OKHCIUTEIBHOE
dbochopunupoBanue. Dnepeuss membpannozo epaduenma npomonos. Cunmez ATD:
paboma npomornHou ATD-cunmasel. IlpenmymiecTBa a’3poOHOTO MyTH OOMEHA BEIIECTB
nepea anadpoOHbIM. D(PPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoncTpanuun

[Toptpetrsr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenerapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Ta6munbl u cxembl: «DotocuHTE3», « IHEPTETHUECKUN 00MEH», «brocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHUE JJisI MPUTOTOBIICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTopHasi padora «/3yyeHue KaTaqTUTUYECKOW aKTUBHOCTU (PepMeHTOB (Ha
MpUMepe aMUJIa3bl WIIM KaTajaasbl)y.

JlabopaTopHass padora «l3ydeHue (epMEHTATUBHOTO paACLICIJICHUS TEPOKCUJIA
BOJIOPO/ia B PACTUTENBHBIX U KUBOTHBIX KIETKAX.

JlabopaTopHasi padora «CpaBHeHUE MPOIIECCOB (DOTOCHHTE3a U XEMOCUHTE3A.

JlabopaTopHasi padora «CpaBHEeHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHasi uHpopmanus U peajn3anus eé B KJIeTKe

Peakumu wmatpuuHoro cuHrte3a. [IpUHIUMI KOMIJIEMEHTAPHOCTH B PEAKLIUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacinencTBeHHOW uHpopmaiuu. ['eHeTudeckuil Ko,
ero cporcrBa. Tpanckpunuuss — MarpuuHblii cuHTe3 PHK. IlpuHuumner tpanckpunuuw:
KOMIUIEMEHTaPHOCTbh, aHTUIAPAJIIEIbHOCTh, ACUMMETPUYHOCTh. Co3pesaHnue mMampuynbix
PHK & sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yyactue TpancnopTHeix PHK B OunocuHTese Oenka.
VYcnoBus 6uocunTesa 6enka. KogupoBanue amMmuHokucior. Ponbs pubocom B OGUOCHMHTE3E
Oeika.

Cogpemennvlie npedcmagienuss o cmpoeHuu eeHos. OpraHmzanusi TeHOMa Yy
MPOKAPUOT U IYKApHUOT. Perynsius akTUBHOCTH T€HOB y MpOKapuoT. ['unoreza onepoHa
(®. XKako6, XK. Mano). MonrexyaapHnvie mexanuzmvl dIKcnpeccuu 2enog y aykapuom. Ponv
Xpomamuna 6 pecynsiyuu padbomuvl 2eHos. Perynsuus oOMEHHBIX MPOIIECCOB B KIETKE.
Knerounslii romeocras.

Bupycsl — HekieTouHble (GOpPMBI KM3HM U OOJUratHele mapasuThl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKuznennwiii yuxn JJHK-
cooepocawux  supycos, PHK-cooepocawux eupycos, oOaxmepuogazos. QObpammuas
MPAHCKpUNYusl, peeepmasa, uHmezpasd.

BupycHple 3aboneBaHusi 4enoBeka, >XKHBOTHBIX, pactenuwit. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmecpayus u aunanuz 6orvwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oanHvlx. Hanomexnonocuu 6 Ouonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6enxos. Cnocobvl 00CmasKu 1eKapcma.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Konbios, /1. M. IBaHOBCKHIA.

Tabmumer m  cxembl: «buocuHTe3 Oenkay, «['eHernueckuit Koa», «BuUpych,
«bakrepuodarmy.

IIpakTuueckas padora «Co3aHne MO BUPYCay.

Tema 8. ’Ku3zHeHHBIN HUKJI KJIeTKH

Krnerounsrit muki, ero nepuoasl u perynsnusa. Martepdaza u muto3. OcodGeHHOCTH
MpoIeccoB, TpoTekarommux B uHTepdasze. [loarotoBka KIETKH K  JEJICHHIO.
IIpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHYECKMH M  TMOCTCUHTETUUYCCKUU
(MpeMUTOTUIECKUI) TIEPHOIbI HHTEP(DA3HI.

Marpuunbiii  cunte3 JHK — permmukanusa. I[lpunouner  permmkanmn  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUNAPAJUIEIbHOCTh. MeXaHu3m
pemukanun  JIHK. Xpomocombl. Ctpoenue xpomocoM. TenoMepsl W TeloMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTul. JIMMmouaHblii W ramjouaHbliii HaOOPbI
xpomMocoM. ['oMosornunabie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Jlenenne kieTku — MuTO3. CTaluM MUATO3a U IPOUCXOISIIIME B HUX NPOLECCHL. THIBI
muTo3a. Kapnokunes u nurokunes. buonornueckoe 3HaY€HHE MUATO3A.



Perynsiius MuTOoTHUECKOTO LUKIA KIETKH. [Iporpammupyemasi kjaeTouHast THOENb —
arnomnTo3.

Knerounoe sigpo, Xpomocombl, (QyHKIHMOHANbHAas TeHOMUKA. Mexanuzmol
npoaugepayuu, oughgepenyuposku, cmapenus u cubenu kiemox. «L{ugpposas knemxay —
ououngpopmamuveckue mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHncTpanuun

Tabmuibl 1 cxembl: «OKU3HEHHBIN UK KIETKNY, «Muto3», «CTpoeHUE XPOMOCOMY,
«Permukanusa JTHK».

O6GopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpompenapaTtsl: «MHUTO3 B KJIETKax
KOpEeIIKa JIyKay.

JlabopaTopHasi padoTa «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOITpErapaTax».

JlabopaTopHasi pab6ora «HaGmronenre MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEIapaTax).

Tema 9. CTpoenue n pyHKINH OPraHU3MOB

buonornueckoe pasHooOpaszue opraHu3moB. OJHOKJIETOUYHBIE, KOJIOHUAJIbHBIC,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMSI M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPraHW3MOB.
bakrepun, apxeu, OJIHOKJIETOYHBIE TPHUOBI, OJHOKJICTOYHBIE BOJOPOCIH, JPYTHE
npotucThl. KoloHUMamsHbIE OpraHU3MBI.

B3auMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opraHoB. Opranusm Kak eJuHoe 1enoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHel: oOpa3oBaTeibHasi, MOKPOBHAs,
OpOBOASAIIAsl, OCHOBHas, MexaHudeckas. (OCOOCHHOCTH CTpOeHHs, (QYHKIUH U
PacCIIONOKEHHS TKaHEN B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M 4YEJOBEKA. THUIBI JKMUBOTHBIX TKAHEH: >SMIUTENIUAIbHAS,
COCNMHUTEIbHAS, MbIlIe4Has, HepBHas. (OcoOeHHOCTH CTpoeHHs, GYHKUMA U
PAcCIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEIIOBEKA.

Opransl. BereratuBHble U T'€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpraHOB XMBOTHBIX U 4YesioBeKa. DyHKIIMU OPTraHOB U CHCTEM OpPTaHOB.

Omnopa Ttema opranusmoB. Kapkac pacteHnid. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KUBOTHbIX. HapyxHbIli W BHyTpeHHUU ckeneT. CTpOEHUE U THIIbI
COEMHEHUS KOCTEN.

JIBukeHne OpraHu3mMoB. JIBKEHWE OJHOKIJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, pPECHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHU: TPOMU3MbI U HACTHUHU.
JIBuKeHNE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKAa: MbIIIeUHas cuctema. Pediexkc.
CkeneTHble MBIIIIBI U UX padoTa.

[lutanue opranu3MoB. [lormomieHue BOABI, YIJIEKHCIOrO0 Ta3a M MHUHEPAIbHBIX
BEILIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTpPUIONOCTHOE W BHYTPUKIETOUHOE
nuieBapenre. [lutanue mOo3BOHOYHBIX KUBOTHBIX. OTHEbl MUIIEBAPUTEIIBHOTO TPAKTA.
[MumeBapuTtenbHbie xene3bl. [InieBapuTeapHas cucTeMa 4eloBeKa.

Jlpixanue opranu3MoB. JIpixanue pacteHui. [[prxanue kuBoTHBIX. Juddy3us razos
yepes MOBEPXHOCTh KiIeTkH. KoxkHoe apixanue. JlpixaTenbHasi moBEepxXHOCTh. JKabepHoe u
n€royHoe JbixaHue. [[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE
YCJIOKHEHHE CTPOEHUs JIETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXxarenbHas cuctema
yesioBeka. MexXaHu3M BEHTWIAIMHU JIETKUX Y NOTUIl W MIEKONMUTaromuX. Perynsius
IbIXaHus. [|pIXaTenbHbIe 00BEMBL.



TpaHcHOpT BELIECTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUU. TpaHcHopT
BEILIECTB y JKMUBOTHBIX. KpoBeHOCHass cuctemMa u €€ opransl. KpoBeHocHas cucrema
ITI03BOHOYHBIX >KMBOTHBIX M yenoBeka. Ceplie, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIlleHHs. OBOJIIOIMOHHBIE YCIIOXKHEHUS CTPOEHUS KpPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opranusmoB. BeinenieHue y pacrteHuil. BpiaeneHue y KUBOTHBIX.
Cokpatutenbuble Bakyosid. Opranbl BblaeneHusd. DuibTpalus, cekpeuuss u oOpaTHOe
BCAaChIBAHWE KaK MEXaHU3Mbl pabOThl OpraHoB BblaejeHUs. CBA3b MOJOCTU Tela C
KPOBEHOCHOW W BBIJEIUTEIBHON CUCTEMAaMU. BbIAENEHNE y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. CrpoeHue u ¢pyHKkunoHupoBanue Hedpona. OOpa3zoBaHUE MOYH Y
YEJI0BEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OakTepuil u
OUCThl TMPOCTEWINMX. 3alluTa y MHOIOKJIeTOuHbIX pacteHuil. Kyrtukyna. Cpencrtsa
MMACCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHUMUIBI.

3amMTa y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpOBBI M HMX NPOWU3BOAHBIE. 3amiuTa
opranuzMa oT Oosie3Hed. MIMMyHHasi cuctema uvenoBeka. KiieTouHblii M TyMoOpasibHBIN
UMMYHUTET. Bpoxa€HHBIH U NpUOOPETEHHBIN crnenupuYecKuid UMMYHHUTET. Teopus
KJIOHaIbHO-ceNeKTUBHOTO uMMyHuTera (II. Opnux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Pojb BpOXAEHHOTO MMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JICBaHUI.

PaznpaxxumocTs M peryisiuus y OpraHu3sMoB. Pa3gpaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3zgpaxuMocTs U perynsauus y pacreHuid. PocToBeie BelecTsa u
UX 3HAUYCHUE.

Hepsuas cuctema u pediiekTopHasi perynsius y >kuBoTHbIX. HepBHas cuctema u eé
OTJIEJIbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTIEIbI
TOJIOBHOTO MO3Ta TO3BOHOYHBIX JKMBOTHBIX. Pedrekc wu peduexkropnas myra.
be3ycnoBHbIE U YCIOBHBIE PEQIICKCHI.

I'ymopanibHas perynsuus U 3HAOKPUHHAS CUCTEMa KUBOTHBIX U 4elloBeKa. Kenesbl
SHJIOKPUHHOW CUCTEMBI M MX TOPMOHBI. [[elicTBME TOpMOHOB. B3anMMOCBsI3b HEPBHOU U
SHJOKPUHHOM crucTeM. [ urorasamo-runoduszapHas cucreMa.

JdemoHcTpanuun

[Toptper: W. I1. [1aBnos..

Tabmuubpr u  cxembl: «OIHOKJIETOYHBIE  BOAOPOCIN», «MHOTOKIETOUHbIE
Bojopociny, «baktepuny, «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHU», «CHCTEMBI
OpraHOB IIO3BOHOYHBIX JXUBOTHBIX», «BHYTpeHHEE CTPOECHME HACEKOMBIX», «TkKaHM
pactenuit», «KopHeBble cucremb», «Ctpoenune ctebnsa», «CTpoeHue JIHCTOBOM
IUTACTUHKNY», «TKaHW >XKUBOTHBIX», «CKeneT udenoBeka», «lluiieBapurenbHas cuctemay,
«KpoBeHocHast cuctema», «JlpixarensHass cucteMayn, «HepBHas cucrema», «Koxay,
«MpiieyHass  cucreMa», «BpigenurenpHas —cuctema», «OHAOKPHHHAs — CHCTEMay,
«Ctpoenne Mbiunb», «MMMmyHuter», «KumeuHonosocTHele», «Cxema NUTaHUS
pacteHnit», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX XMBOTHBIX», «CTpO€HHE THUIAPBDY,
«CtpoeHue miaHnapum», «BHyTpeHHee cTpoeHue noxkaeBoro uepss», «HepBHas cucrema
piO», «HepBHas cuctema nsrymkun», «HepBHas cucrema npecMmbikaromuxcs», «Hepsaas
cucrteMa nruiy, «HepBHas cucrema muekonumraromux», «HepBHas cucrtema denoBekay,
«Pedexcy.

OGopynoBaHue: CBETOBOM  MHMKPOCKOI, MHUKpOIpEnapaTbl  OJHOKJIECTOYHBIX
OpPraHW3MOB, MUKPOIIpENApaThl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,



UTJIOKOXKUX, >KUBBIE JK3EMIUISIPhl KOMHATHBIX DPAcTeHUU, TepOapuu pacTeHUM pa3HbIX
OT/EJIOB, BJAXHbIC TMPENApPaThl KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIUH
OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YEJIOBEKa, OOOpYyIOBaHUE MJid JEMOHCTpalUU
MOYBEHHOT'O0 M BO3AYIIHOIO MUTAHUSI PACTEHUM, PACIICTUICHUS Kpaxmajaa U OEJIKOB MOJ
nerictBrueM (EpMEHTOB, O0OpYJOBaHUE [JIsi JEMOHCTPALlUU OMNBITOB MO H3MEPECHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXAaHW3Ma JIbIXaTEeJIbHbIX IBUKEHUM, MOJEIN TOJOBHOTO
MO3Ta pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydueHue TKaHE KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue opraHoB [IBETKOBOT'O PACTECHUS».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKIJIFOYasi BEreTaTUBHOE) U MOJIOBOE.
Bunsl  Oecrnosioro  pa3MHOXKEHHUS: TOYKOBAaHHWE,  CIOPYJslus, (parMeHTaius,
KJIOHUPOBaHHUE.

[TonoBoe pazmuHoxkeHue. IlonoBeie kneTku, uiu ramersl. Meio3. Ctaaguu menosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosiormyeckuid CMbICI MeHO3a U
MOJIOBOTO Mpoliecca. Meio3 1 ero MecTo B dKU3HEHHOM IUKJIE OPTaHU3MOB.

[IpenzapoapiiieBoe pa3putue. ['ameTorene3 y KUBOTHBIX. IlojioBbIE KeJe3bl.
OO6pazoBanre M pa3BUTHE TMOJOBBIX KieTok. CrepmaroreHe3 u ooreHes. CtpoeHwue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOpHOHAJIbHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHUOIOTHsS — HaykKa O
Pa3BUTHUU OPTaHU3MOB. Mopgocene3 — 00Ha U3 21ABHLIX NPobAEM DdMOPUOTOCUL.
Konyenyus mopgocernos u mooenu mopghocenesa. Crtaguu sMOpHUOTeHE3a )KUBOTHBIX (HA
npumepe Jsarymku).  Jpobnenue. Tumbsl  npoOneHusi. [emepmunupoeannoe u
HedepmuHuposanroe opoonenue. bnacmyna, munvt Oracmyn. OcoOEHHOCTH IPOOIEHUS
MJIEKOMUTAONIUX. 3apOAbIIIEBbIE JTUCTKH (TacTpyJIALMs). 3aKiIalka OpraHOB U TKAaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHME 4YacTel pa3BHBAIOIIETOCA 3apoJbllia
(oMOpuoHanbHass WHAYKIHWA). 3akiajgka IJlaHAa CTPOCHHUS >KUBOTHOTO KaK pe3ysbTaT
MEpapXUYECKUX B3aMMOJCHCTBUN TEeHOB. BrusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pazButue xuBOTHBIX. [locToMOpuonanbHbiit iepuos. Ilpsmoe u HempsiMmoe
pasButne. Pa3zButne ¢ meramop}o3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX JKHBOTHBIX.
buosiornueckoe 3HauYe€HHE MPSIMOIO M HENPSIMOIO pPa3BUTHA, UX PACIHPOCTPAHECHUE B
npupojie. Tumnbsl pocTa )XKUBOTHBIX. DAKTOPHI PETYJALMU POCTA KMBOTHBIX M YEJIOBEKA.
Crangun nocToMOpHUOHATIBHOTIO PAa3BUTHA Y KUBOTHBIX M YelioBeka. [lepnoasl oHTOreHe3a
yenoBeka. CTapeHne U CMepTh Kak OMOIOTHYECKHE TTPOIIECCHI.

PasmHuoxenue u pazButue pacrenuid. ['ameroput u ciopodut. Meiio3 B )KU3HEHHOM
uukie pacteHuid. OOpazoBaHue cnop B mpoliecce Menosa. ['ameroreHe3 y pacTeHUi.
OIUTONOTBOPEHHUE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOWHOE OIUIOJOTBOPECHUE Yy
LBETKOBBIX pacTeHui. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl pETYJISLUN OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpetsr: C. I'. HaBammn, X. [IIneman.

Tabmunibl u  cxeMmbl: «BereratmBHOe pa3MHOXKeHHE», «THIBI  0ecrmooro
pasMHOXEHUSD», «Pa3MHOXEHME  XJIIAMUJIOMOHAAbD),  «Pa3MHOXXEHUE  IBIJICHBDY,



«PasmHoxxkenne ruapel», «Meios3», «XpomocoMmbl», «l'amerorenes», «CtpoeHue
SANUEKIETKU U ciepMaro3onaa», « OCHOBHBIE CTaJMU OHTOreHe3ay, «IIpsmoe u Henpsamoe
pasButue», «Pa3BuThe Mauckoro xyka», «Passutue capaHum», «Pa3BUTHE IATYLIKN,
«/IBOMHOE OIUIOIOTBOPEHUE Y IBETKOBBIX PACTEHUI», «CTPOCHUE CEMSIH OJTHOJOIBHBIX U
IBYAOJBHBIX PACTCHUN», «KU3HEHHBIM LHMKI MOPCKOM KaImycCTbl», «KW3HEHHBIA LUK
Mxa», «KU3HEHHBIN HUKI TAOPOTHUKA, <« KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOINpENnaparbl  SUIEKIETOK U
CIIEpMAaTO30MI0B, MOJIEeNb «{UKI pa3BUTHS JIATYIIKW.

JlaGoparopnasi padora «l3ydyeHue CTpOECHHUS TMOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpEnapaTax».

IIpakTuyeckass padora «BpIsIBI€HHE NPU3HAKOB  CXOJICTBA  3apOJbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUN.

Tema 11. 'eHeTuka — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHUSl T€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne
®puza, T. Moprana. Ponib oTedecTBeHHBIX YY€HBIX B pa3BuTHM renetuku. Padotsr H. K.
Kounbiosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®dununyeHko,
H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHSITHUS W CHUMBOJIbL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuleNIbHBIE T€HBI, aJlbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA M PEUECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TeTEPO3UroTa, YHMCTasl JIMHHS, THUOPUABI, TeHOTur, (eHoTun. OCHOBHBIC
METOJIbl TeHETUKH: TUOPHUI0TOTHYECKUHN, ITUTOIOTUUECKHUM, MOJIEKYJIIPHO-TeHETHUYECKHUH.

JdeMoHCcTpamuun

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®dunmunuenko, H. B. Tumodeen-Pecorckmii.

Tabnutel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JladopaTopHasi pab6oTa «/Ipo3oduna kak 00bEKT TCHETUICCKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemniuBanue. [lepBeiii 3aKk0H MeHAENs — 3aKOH €IMHOOOpa3us
ruOopuIoB TepBoro mokoyieHus. [IpaBuno nmomMuHmpoBanus. Bropoit 3akoH Mennens —
3aKOH  pacHIeIUIeHWs] TMpu3HAKoB. LluTomormdeckne OCHOBBI ~ MOHOTHOPUIHOTO
CKpelmuBaHus. ['umoresa 4ucToOTH raMeT.

AHammsupyroniee  ckpemuBanue. [IpoMexyTOuHBIM  XapakTep HacleIOBaHMUS.
Pacmiennenne npu3HakoB IIpy HEMIOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpenuBanue. Tpetuid 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUs Mpu3HaKoB. [{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEILIUBAHUSI.

CuemienHoe HacnefoBaHue mpu3HakoB. Paborer T. Moprana. CuemieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXKIYy TI'€HaMu. XPOMOCOMHAS TEOpHUsd
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHM3M ONpEAENIeHHs] Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsbIil U rereporaMeTHbId no. ['eHeTnyeckas CTpykTypa
MOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [neroTponuss — MHOKECTBEHHOE JIEMCTBUE T'€HA.
MHOXeCTBEHHBIN AJUIEITIA3M. B3aumoperictBue HEAJUIEbHBIX TEHOB.
Kommnementapuocts. Onucras. [Honumepus.

['eHeTnYecknil KOHTPOJb Pa3BUTUS PACTCHUM, XWUBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3MOIOrMYEeCKUX TMPOLIECCOB, MOBEJIECHUS M KOTHUTHUBHBIX (yHKIUU. ['eHeTHueckue



MEXaHWU3Mbl CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SIMH — Mapa3uT» U «XO035IUH
— MuKpoOuom». ['eHeTHuecKue acmeKThl KOHTPOJIS W M3MEHEHHUS HAaCIEICTBEHHOMN
nH(pOpMaIK B TOKOJEHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuun

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «llepBblii u BTOpoil 3akoHBl MeHnaens», «Tperuil 3akoH
Mengensi», «AHanmu3upymomiee  ckpemuBaHue», «HemomHoe — TOMHHUpPOBaHUEY,
«CruerjieHHOe Hacje0BaHUE MPHU3HAKOB y Jpo3odmibly, «['eHeTtnka monay, «Kapuorun
yenoBekay, «Kapuotun apozodwmibly, «Kapuwotun nTuib», «MHOXECTBEHHBIN
ajienu3My, «B3aumoaencTBue reHoBY.

O6GopynoBaHue: MoOJeNb JJIs JEMOHCTpallud 3aKOHOB €IUHOO0Opa3us TUOpPHUI0B
NEPBOr0 TMOKOJIEHUS U PACLICIUICHUST MPU3HAKOB, MOJENb JJI1 JEMOHCTpAllMM 3aKOHa
HE3aBHCUMOI'0 HACJIEIOBAaHUSI TPU3HAKOB, MOJEIb [JIs JIEMOHCTPALMM CLEIIEHHOIO
HaCJIEJI0OBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapart: «Jlpo3oduiay.

IIpakTuueckas padora «/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

IIpakTuueckass padora «l3ydeHuwe pe3ylbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYNBOCTH

B3anmopelicTBue reHoTura u cpesibl npu ¢popmMupoBaHuu GpeHotumna. M3ameHunBocTh
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHbIC TPU3HAKU. BHIbl H3MEHUMBOCTU:
HEHACJIEACTBEHHAS U HACIIC/ICTBEHHAS.

MoaudukanuoHHas M3MEHYUBOCTb. Ponb Cpebl B dbopMupOBaHUH
MOAUGUKAITMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuallMoHHBIA psag U
BapuanuonHas kpunas (B. Moranucen). ColicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enorununueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTU. BUIbI
TCHOTHUIUYECKONW U3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHAasT W3MEHYMBOCTh. MeH03 ©  TMOJOBOM TpolecC — OCHOBA
KOMOWHATUBHOW W3MEHUYUBOCTU. PoOJb KOMOMHATUBHOW W3MEHYHMBOCTH B CO3JaHHU
TEHETUYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JTHOrO BUA.

MyTtanuoHHass U3MEHYUBOCTh. BUABI MyTallMii: T€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIC U UHAYIIMPOBAHHBIE MYTallUU. SIIEpHBIE M LUTOILIA3MATUHYECKHUE MYyTallUH.
ComaTrueckue U TMOJoBble MyTaluu. [IpuurHBl BO3SHUKHOBEHHUS MyTaluid. MyTareHsl u
WX BIWSHUE Ha OpraHuU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpoliecca. 3aKOoH
TOMOJIOTUYECKUX PSA0B B HacienctBeHHOM m3meHunBoctu (H.M. BaBunoB). BHesnepHas
W3MEHYMBOCTh U HACJIEJCTBEHHOCTb.

Dnueenemuxa u SNULEHOMUKA, POTIb INULEHEMUYECKUX aKmopos 8 HACIed08aAHUU U
UBMEHYUBOCTNU (DeHOMUNUUECKUX NPUSHAKOS ) OPSAHUZMOB.

JdemoncTpanuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabauibl 1 cxembl: «Buabl U3MEHIUBOCTHY, «MoauduKamoHHass U3MEHIUBOCTHY,
«KoMOuHaTUBHAsT HW3MEHYMBOCTBY, «Meho3y, «OmmogoTBopeHue», «l eHeTHYeCKue
3a00JIeBaHMS YeI0BeKay», «BUIbl MyTaIuiiy.

OOGopynoBaHue: KUBBIE U TepOapHBbIC PK3EMIUIAPHl KOMHATHBIX PACTCHUH, PUCYHKH
(dpoTorpacdun) )KMBOTHBIX C PA3IMYHBIMU BUIaMU U3MEHYUBOCTHU.

JlaGopaTopHasi pabGora «lccrmemoBanue 3aKOHOMEPHOCTEM MOAMGUKAITMOHHON
U3MEHYMBOCTH. [locTpoeHHE BapHMalIMOHHOTO psia U BApUALTUOHHON KPUBOM».



IIpakTnueckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eneTuka 4esioBeKa
KapuoTtun yenoBeka. MexayHapoHas nporpaMma UCCIeI0BaHNs T€HOMa YEI0BEKa.

Meronpl  u3ydeHUsT ~ TEHETHMKM  4YEJIOBEKa: F€HCAIOTUYCCKUM, OJIM3HEIIOBLIN,
LUTOTE€HETUYECKAM,  MOMYJSALMOHHO-CTATUCTUYECKUNA,  MOJIEKYJISIPHO-TEHETUUECKUM.
CoBpemMeHHoOe ONIPEIECIICHUE FCHOTHIIA: MMOJTHOT€HOMHOE CEKBEHHUPOBAHUE,

TEHOTUIIUPpOBaHUE, B TOM uyuciae ¢ noMmombro [I[[P-ananus3a. HacnexncreBenHsie
3a0oneBaHusl 4enoBeka. ['€HHbIE W XpOMOCOMHBIE Ooie3HuM uenoBeka. bonesnu ¢
HACJICICTBEHHON MpEIpacnoiO)KCHHOCThIO. 3HAUYEHUE MEIUIIMHCKOM TEHETUKU B
NpeIOTBpallleHU MW JICUEHMM TE€HETHUYeCKHX 3a0oJeBaHUld uyesnoBeka. Meauko-
TE€HETUYECKOE KOHCYIbTUPOBaHUE. CTBOJIOBBIE KIETKU. I [OHATHE «TEHETUUYECKOrO Irpy3a».
DTHUYeCcKue acreKThl HUCCIEIOBAaHUM B O0JACTH PEIAKTUPOBAHUS T'€HOMA W CTBOJIOBBIX
KJIETOK.

I'enetnyeckue HakTOphl MOBBIMICHHON YyBCTBUTEIHLHOCTH YEJIOBEKA K (DU3UUECKOMY

U XUMUYECKOMY 3arps3HEHUIO OKpY’Karoen Cpepbl. ['eneTnueckas
[IPEIPaACIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.
JemoHncTpanuun

Tabmumer u  cxembl: «Kapuotun denoBeka», «MeToabl H3y4YEHHS TEHETUKHU
4esoBeKkay, «I eHeTrnuecKre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHON.

Tema 15. Cerekuusi OpraHusMoB

JlomecTuKkanus 1 cenekius. 3apoKIeHHE CEIEKINU U JoMecTuKanuu. Yuenune H. W.
BasunoBa o lleHTpax mpoucxokaeHus U MHOrooOpasusi KyJIbTypHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHHMIl M MOpoj KUBOTHBIX. COpT, mopojaa, LITaMM.
3aKOH TOMOJIOTMYECKUX PSAOB B HacleAcTBeHHOW u3MmeHunBocTd H. W. BaBunona, ero
3HAYEHUE ISl CEJIEKIIMOHHON padOTHI.

Mertoasl  ceneknmMOHHOW  paboThl. MCKycCTBeHHBIM OTOOpP: MACCOBBIM U
WHIUBUIYaJbHBIA. DTarnbl KOMOMHAIIMOHHON celeKIuu. VcrbITaHue Mpou3BOAUTENICH 110
noroMcTBy. OTOOp MO TEHOTHUITY C MOMOIIBIO OIEHKU (PEHOTUIIa MMOTOMCTBA U OTOOP O
TEHOTUITYy ¢ momoIupto ananu3za JJTHK.

NckyccTBEeHHBIM MyTareHe3 Kak METOJ[ CEJEKIIMOHHOW paboThl. PaauanuoHHBIN U
XUMHYECKUN MyTareHe3 KaK HCTOYHHUK MYTalMi y KyJIbTYpHBIX (DOPM OpPraHU3MOB.
Hcnonbp3oBaHue T€HOMHOTO PENAaKTHPOBAHUS M METO/N0B pekoMOumHaHTHBIX JIHK s
MOJIy4YE€HUSI HCXOIHOTO MaTepuasa sl CEICKIINH.

[lonyyenne mnonuruionoB. BHyTpuBHIOBas rubpumusamnus. biau3kopoacTBeHHOE
CKpelMBaHue, WM WHOpUAWMHT. HepoacTBeHHOE CKpemmBaHUE, WU ayTOPHIMHT.
I'etepo3uc u ero mnpuuuHbl. Hcnons3oBaHue rerepo3uca B cenekiuu. OtrnanéHHas
ruopuam3anus. IIpeomonenne Oecruiogus MEXBHUIOBBIX THOpHIIOB. JloCTHIKEHUS
CEJIEKIIMY PACTEHUH U )KUBOTHBIX. «3€1E€HAsl peBONIOYUs».

CoxpaHeHue W U3YUYEHHE TE€HETHUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HUX
JUKUX POJIHUYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPUAOB CEIIbCKOXO3SUCTBEHHBIX
KyJbTYp. HM3yuenue, coxpaumenue u YNpaeieHue 2eHemudecKUMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBIX HCUBOMHBIX 8 YEAAX YAYUUEHUA CYUIeCMBYIOUJUX
U CO30aHUsi HOBbIX NOPOO, JUHULL U KPOCCOB, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYUHBIX UCCTE008AHULL, NEPEO0BbIX U0l U NEPCNEKMUBHBIX MEXHOI02UIL.

JdeMoHcTpanuu



Iloptpetsr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenxo, I1. I1. JIykpsaHeHkoO,
b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabmuubsl u cxembl: «lIeHTpPH TPOUCXOKIAEHUS M MHOTO00pa3us KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX pAJOB B HACIECACTBEHHONM W3MEHUYHUBOCTI,
«Metonpl cenekuumny, «Otnanéunas rudbpuauzanusy», «Myrtarenes.

JlabopaTtopHass padora «l3ydeHue COPTOB KyJBTYPHBIX PpAacCTE€HHMH H IOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHue METOIOB CEIEKIIUN PACTEHUM.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOJIbI M JIOCTHXKEHUS CEJIEKIIMU PACTEHUN W KMBOTHBIX
(Ha CEJICKIIMOHHYIO CTaHIIUIO, TUJIEMEHHYIO (epMy, COPTOUCTBITATEIBHBIM YYacTOK, B
TETJIUYHOE XO3SIMICTBO, B TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo10rust ¥ CHHTeTHYECKAsI OMOJIOT S

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaguilnoHHas OMOTEXHOJIOTHS: XyieOoleueHue,
MOJIydEHHUE KHCJIOMOJIOYHBIX MPOJYKTOB, BHHOJAENUE. MUKPOOUOIOTUUECKUN CHHTE3.
OOBEKThl MHUKPOOHMOJIOTHYECKUX TexHojoruil. IlpousBoacTtBo Oenka, aMUHOKHCIOT H
BUTAMUHOB.

Co3naHve TEXHOJIOTMA UM HMHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS W
KOHCTPYMPOBAHUSI TE€HOMOB C ILIE€JIbIO TMOJYYEHHUSI OpPraHu3MOB M HMX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOIIUEecs B MPUPOJIe OMOCUHTETHUECKHUE MTYTH.

Knerounas wunxeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW pacTeHH U
#*UBOTHBIX. Kpuobanku. Comatuueckass THOpUIU3alUSg U COMATHUYECKUM AIMOpPHUOTEHES.
Hcnonp3oBanue TramiouioB B CEIEKUUU pacteHuul. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonv3o6anue MOHOKIOHAILHLIX U NOJUKIOHAILHLIX AHmMumen 8 MeouyuHe.
HckyccTBeHHOE  OIUIOAOTBOpEHHE. PEKOHCTpYKUHS AMUEKICTOK W KIOHUPOBAHHE
KUBOTHBIX. MeTON TpaHCIJIAHTAlMU  fAlep KIETOK. TexHonocuu  0300posieHus,
KVIbMUBUPOBAHUSL U MUKPOKIOHATLHO20 PAZMHONCEHUS] CeNbCKOXO3AUCMBEHHBIX K)IbMYp.

XpoMocoMHass MW TE€HHasg MWHXEHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha W
koHcTpyupoBanue pekomOunantueix JIHK. Cozdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUsI U MEePCHEKTUBbl XPOMOCOMHOM M T€HHOW WH)KEHEPHH. DKOJOTUYECKUE U
ATUYECKHUE TMPOOJIEMbl TCHHON WHKEHEPHH.

Menunuackue OwmorexHonoruu. Iloctrenomnas nudpoBas wmemunmHa. TTLP-
JUArHOCTUKA. MeTaO0JIOMHBIN aHaIu3, TEHOICHTPUYECKUN aHAIU3 MPOTEOMa YeIOBEKa
JUIS. OLIEHKM COCTOSIHHSI €TO 3/10pOBbs. MCIoJIb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi  paka. 3D-OmommxkeHepust 1 pa3paboTku  (GyHIAAMEHTAIBHBIX OCHOB
MEIULIMHCKAX TEXHOJOTHM, CO3JaHHUS KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJIOTHI
TPEXMEPHOIO OMONPUHTUHTA 151 ckaddonauara TS peleHus 3aja4
MEPCOHATM3UPOBAHHOW MEIVLINHBI.

Co3nanre BEKTOPHBIX BAaKIMH C METBI0 00ecTeueHrss KOMOMHUPOBAHHOM 3aIUTHI OT
Bo3Oynuteneit OPBU, yctaHoBiieHHE MOJIEKYJISIPHBIX MEXaHU3MOB (DYHKIIMOHHUPOBAHUS
PHK-conepxamux BHPYCOB, BBI3BIBAIOIIMX OCO0OO OIACHBIC 3a00JICBAaHUS YEJIIOBEKA U
KUBOTHBIX.

JdemoHcTpanuun

Tabmuubl u cxembl: «lMcnonb3oBaHHE MHUKPOOPraHW3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHas uHxkeHepus», «l €eHHass UHKEHEPUS.

JlabopaTopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOTUN.



IIpakTuyeckas padora «llomydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.
Okckypeusi  «buorexHomorus < —  BaXKHEHIIas — TPOW3BOAWTENbHAS  CHJa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkaenne U pa3BUTHE IBOJTIOLHHOHHBIX NIPeACTABJIEHHUI B 0M0JI0THH

OpomonuonHas teopusa Y. Jlapeuna. [Ipeanochulku BOSHUKHOBEHUS JapBUHU3MA.
KwusHp 1 HayuyHas nearenbHoOcTh Y. JlapBuHa.

JIBrmokymue cuibl 3Bojonuu BugoB no Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTH
Pa3MHOXEHUSI OPTaHU3MOB, HACIEICTBEHHAs M3MEHUYMBOCTh, 0Opb0a 3a CyIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetndeckord teopuu HBomonuu (CTD). HeitrpanbHas Teopus
sBomoIMU. CoBpeMEHHas 3BOJIIOLMOHHAs OMoJorus. 3HaueHrue HBOJIIOIMOHHON TEOPUHU B
(dbopMuUpOBaHUY €CTECTBEHHO-HAYYHOW KapTHUHBI MUpAa.

JdemoHcTpanuun

IToptpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosbe,
Y. Hapsun, C. C. UerBepukos, . . [lImansraysen, k. Xonneitn, /1. K. benses.

Tabmumpr u cxembl: «Cucrema xuBoi mpuponbl (o K. Jlunnero)», «JlecTHuna
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm QOpMUPOBaHUS TMPUCIIOCOOTICHUN Yy
pacteHuii u >kUBOTHBIX (mo Jlamapky)», «Kapra-cxema wMapmipyra nyrtemecTBus Y.
HNapsuna», «Haxonku Y. JlapBunay, «®opmbl 00pbOBI 3a cymiecTBOBaHHE», «I[loposbi
ronyOei», «MuHorooOpasue KyiabTypHbIX (opm KamycTel», «llopoasl momamHux
KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BHAOB (o Y. JlapBuny)», «Cxema
COOTHOUIEHUS JBHXKYIIUX CHJI 3BOJTIOLUN», «OCHOBHBIE IOJOKEHHUS CUHTETUYECKOU
TEOPHH IBOJIIOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Monynsius Kak 3eMeHTapHas €IuHULA 3BOTOIUU. COBpEMEHHBIE METO/IbI OLIEHKU
TeHEeTHYECKOro0 pa3HooOpa3us U CTPYKTyphl mnomyisiuuid. H3Mmenenue reHodoHaa
NOMYJIALIMM  KaK 3JIEMEHTAapHOE SBOJIOLMOHHOE SBJIEHUE. 3aKOH TE€HETHYECKOIO
paBHoBecus [x. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPHI (IBMXKYIIHUE CHIIBI) SBONIONUU. MyTarmOHHBINA MPOIECC.
KoMOunaTuBHas n3MeHYMBOCTS. J{peti reHoB — ciydaifHble HEeHANTPaBICHHBIC U3MEHEHUS
4acToOT ajuiesiel B monynanusax. Dpdext ocHoBatenst. dghgexkm OymuliouHo20 2OPIbIUKA.
CHudiceHUue 2eHemuueckoeo pasHooopasus: npudutsl u cieocmeus. Ilposenenue sgpgpexma
opetiha cenoe 6 Oovbwux u manvlx nonyaayusx. Murpamuu. W30asmus TOMymsiui:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoyKTHBHAS).

EctecTBenHbIi 0TOOP — Hanpasisitonuil Gpaktop BomroIur. OOpMBI €CTECTBEHHOTO
oTOOpa: NBIKYIINKA, CTaOWIM3UPYIOMIMKA, pa3pblBalomuil (qu3pynTuBHBI). [lomoBoi
ot0op. Bo3HMKHOBEHNE 1 YBOIIOIMS COIMMAIBHOTO MTOBEJCHUS KIUBOTHBIX.

[Tpucnoco06eHHOCTh OPraHU3MOB KaK pe3yJlbTaT MUKPO3BOIIOLMU. Bo3HMKHOBEHUE
npucrnocodsiennit 'y opraHusmoB. ApomMopdo3bl U uavoanantanuu. [Ipumepsl
MPUCIIOCOOJICHUI y OpraHn3MoB: Mopdosoruyeckue, Gu3noJoruueckrue, OMOXUMUUECKUE,
noBeaeH4Yeckrue. OTHOCUTEIBbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u  cTpykTypa. BujmooOpazoBaHue Kak  pe3ysbTar
MHUKpPO3BOJIIOIUU. M3oisiiust — kitoueBoi ¢daktop BuaooOpazoBanus. Ilytu u crnocoObl
BH1000pa30BaHUS: aJuIOMaTPUIECKOE (reorpaduueckoe), CHMIATPUUIECKOe



(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJMIUIOUAU3AIMUs, rudpuauzamnus). JIMTeNTbHOCTD
ABOJTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponbs »BoMOnMOHHON OMOJIOTMUM B pPa3palOTKE HAYUYHBIX METOJIOB COXPaHECHUS
O6uopazHooOpasusi. MUKPOIBOJIIONUS U KOABOIIOIUS MMapa3UTOB U UX X0351€B. MeXaHU3MBI
dbopMupoBaHUsl YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuun

IToptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuipl U cxembl: «MyTalmoHHass U3MEHUYMBOCThY, «llomymnsimoHHast CTpyKTypa
BHUJIa», «Cxema MposiBlieHHs 3akoHa Xapau—BaitnOepray, «JIBUxyIiue cuiibl 3BOJIIOIUNY,
«IKOJOTHYECKast U30JIAIUS MOMYJISIUA ceBaHCKOM (openn», «['eorpaduueckas nzonsmus
JUCTBEHHUIIBI CUOUPCKOM U JIMCTBEHHUIBI Aaypckoity, «llomyssiiiuOHHbIE BOJIHBI
YUCJICHHOCTHU XMIIHUKOB U XePTB», «Cxema JeHCTBUS €CTECTBEHHOT0 0TOOpay, «DopMbl
O00pbOBI 3a cymiecTBoBaHue», «MHIyCTpuanbHBIM MenaHu3M», «KUBbIE HCKOTAeMBbIey,
«ITokpoBUTEILCTBEHHAsT  OKpacka  JKMBOTHBIX»,  «lIpemynpexnaromas  okpacka
KUBOTHBIX», «Dusnonornyeckue ananranuny, «lIpucrnocoOIeHHOCTh OpraHU3MOB U €&
OTHOCUTENIBHOCTBY, «Kputepun Buga», «Buasl-nBoitHuku», «CTpykTypa BHIAa B
npupoae», «Crmocobsl BHmo0Opa3zoBanusy, «leorpaduyeckoe BUI000pa3oBaHUE TPEX
BUJIOB JIAHJIBIIEH», «IKOJOTHYECKOE BUI000pa30BaHUE BUAOB CHUHHUIL, «IlomUTIION B!
pacteHuity, «KamycTHo-peeuHbIii THOPUI.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTHI] U 3Bepei
C MpuUMepaMHu Pa3IMYHBIX MPUCHOCOOJICHHM, Yyyena MTHUIl U 3Beped pa3HbIX BHUJIOB,
repOapuu pacTeHui OJIM3KUX BUIOB, 00Pa30BaBUINXCS PA3IMYHBIMU CIIOCOOaMU.

JlabopaTtopHas pa6ora «BbisiBieHne H3BMEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

Jlabopatopnas pabora «[Ipucnocobiienuss OpraHM3MOB M WX OTHOCUTEIbHAs
11E71€CO00Pa3ZHOCThY.

JladopaTopHasi padoTa «CpaBHeHHE BHIOB 110 MOP(OJIOTHUESCKOMY KPUTEPHUION.

Tema 3. Maxkpo3BoJIIoLMs U €€ pe3yJbTaThl

Mertoasl u3ydyeHuss Makpo3Boirouuu. [lasieoHTONOrMYECKHE METOAbl H3Y4YEHUs
sBomoIuu. [lepexonnnie Gopmbl U HUTOTEHETUYECKUE PSABI OPTAHU3MOB.

buoreorpadguueckne meronpl uzydeHus 3Bomtoruu. CpaBHeHue ¢Giopsl u (payHbI
MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emnn. Buabsl-sHaeMuku u
PEIUKTHI.

OMOPHOJIOTUYECKHE W CPaBHUTEIBHO-MOP(OIOTHUECKHE METOABl  U3YUYCHUS
SBONIOLMH. ['€HEeTHYeCKHe MEXaHW3Mbl HBOJIOLMM  OHTOT€HE3a U IOSIBJICHHS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyauMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJEKYIIPHO-TEHETUYECKUE, OMOXMMHUUYECKUE U MAaTeMaTUUYECKHE
METOJbl U3y4eHHUS 3BONIOLUUU. ['oMosornuHbie reHbl. COBpEMEHHbIE METO/IbI TOCTPOCHHUS
(UITOTEHETUIECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U BOJIOLHSI TECHOMOB.

OO0mue 3aKkOHOMEPHOCTH (MpaBujia) OJBOMIOIWU. [lpunyun cmenvl @OYHKYULL.
HeoOpatumocTts 53Bostonuu. AjantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanuun

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. [ ekkenb.

Tabmuuplt u  cxeMmbl: «DuinoreHeTUUEeCKUd psAJ  JIOWAIW», «APXEONTEPUKCY,
«3Bepo3yOrie sieprl», «Cterouedansy, «Punnopute», «CeMeHHbIE MATOPOTHUKUY,



«buoreorpaguueckue 30Hbl 3emin», «/peiidp kKoHTUHEHTOBY», «PenukTh», «HavanbHble
CTaauu SMOPUOHAIBHOTO PAa3BUTUS TO3BOHOYHBIX IKUBOTHBIX», «['OMOJIOrMYHBIE U
aHaAJIOTUYHBIE OpraHb», «PyaIuMeHTs», « ATaBU3MBIY, «XPOMOCOMHBIE HA0OPHI YeTOBEKA
u mumnanizey, «[maBHble HampaBiaeHUs HBoMOUUMY, «OOIIHe 3aKOHOMEPHOCTH
ABOIOLIMN.

O6opynoBaHue: KOJJIEKIUH, TepOapuu, MYJISKHU UCKONTAEMbIX OCTATKOB OPTraHU3MOB,
MYJISKM  TOMOJIOTMYHBIX, AQHAJOTUYHBIX, PYJAMMEHTAPHBIX OPraHOB H AaTaBU3MOB,
KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

HayuHnbie runoTe3bl NpoucXokACHUS )XKU3HU Ha 3emiie. AOMOTEHE3 U MaHCIEPMUS.
JloHayuHble TIpEACTaBICHHS O 3apOXKJICHUM IKU3HM (KpeanuoHu3Mm). [umoresa
MIOCTOSIHHOTO CaMO3apOXKIACHUS XU3HU U €€ onposepxkeHue onsitamu O. Penm, JI
Cnannannanu, JI. [Tactepa. [IpoucxoxieHue sKM3HA U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOpPraHuueckou »sBomouuu. [lnanerapnas (reojoruueckas)
IBOMIONMS. XUMHUYECKasi ABOJIONUS. AOHOTCHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3
Heoprannueckux. OneiT C. Mmwinepa u I'. FOpu. OGpa3zoBaHue moJMMepoB U3 MOHOMEPOB.
Koanepsatnas runoreza A. M. Onapuna, runotesa nepsudHoro Oynsona JIx. XosneiHa,
reHetudeckas runote3a I'. Mémrepa. Pubosumer (T. Uek) u rumore3a «mupa PHK» V.
I'unbGepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Uctopust 3emnu u Metonbl €€ u3ydeHus. VickomaeMble OpPraHWYECKHE OCTATKH.
['eoxpononorust u e€ wmetonapl. OTHOCUTENbHAass U aOCOJIOTHAA T'€OXPOHOJIOTHS.
['eoxpoHosOrNUecKas mKana: 30Hbl, 3Pbl, IEPUOIBI, STTOXH.

HavanpHbie »Tambel opraHnyeckoil sBostouud. llosiBaeHHWE W HPBONIOLMS TEPBBIX
KJIETOK. DBoutonusi Meraboiu3ma. Bo3HuUKHOBeHHE mMepBbIX dKkocucTeM. COBpeMEHHbIE
MUKpPOOHbIE OMOIIEHKH KaK aHajor MepBbIX Ha 3emie coobmiectB. CTpOMaTOIHUTHI.
[IpokapHuOThI U SYKapUOTHI.

[Ipoucxoxaenue dsykapuor (CUMOHMOTeHe3). OBOJIOIMOHHOE ITPOMCXOXKICHUE
BUpycOB. lIponcxoxknaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIbl YBOJIOIUHU BhICIIUX pacTeHuil. OCHOBHBIE apoMOp(h 036l pacTCHUH.
Brixon pacrenuit Ha cymry. [losBieHHE CIIOPOBBIX PAaCTEHUM M 3aBOCBAHME MMM CYIIIH.
Cemennsble pactenus. [IpoucxoxieHre IBETKOBbIX PACTEHUM.

OCHOBHBIE 3Tarbl YBOJIONNUN )XHBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHHE COBPEMEHHBIX THUIIOB. llepBbie
XOpAOBble KHUBOTHbIC. JKu3HBb B Bojae. OBOJIONUS MO3BOHOYHBIX. [IpoucxoxaeHue
ampuduii n pentunuii. [IpoucxokaeHNEe MICKOUTAOIMNUX U MTUIL. [[pUHIUT KII0YeBOTO
apoMop@do3za. OcBoeHre 6€CTIO3BOHOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMU CYIITH.

PazButre xu3Hu Ha 3emie MO 3paM U MEpHoJiaM: apXeu, MpOTepo30H, Maaeo30M,
Me3030H, KailHO30i. OOIas XapakTEepUCTHMKAa KIMMaTa M TE€OJOTMYECKUX MPOIECCOB.
[losiBieHre U pacBET XapaKTEPHBIX OPraHU3MOB. YTI€e0Opa3oBaHHE: €ro YCJIOBUS U
BIIMSIHME HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHST — 3SKOJIOTHYECKHE KpU3UCHI mpouuioro. I[lpuuwHbel 1
CIEACTBUSL MAacCOBBIX BbIMUpaHWil. (COBPEMEHHBIM SKOJIOTMYECKUH KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust OropasHooOpasusi Ha 3emIIe.

CoBpemeHHasi cuctema opraHuyeckoro wmwupa. llpunmunel kinaccudukanum
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYNITBI OPTaHU3MOB.

JdeMoHcTpanuu



[Toptpetsr: @. Peau, JI. Cnayutannanu, JI. [lacrep, . 1. Meunukos, A. 1. Onapun,
Jx. Xonpewn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmunbsl u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo
M3YUYEHHIO CaMO3apOoKIeHMs Ku3HU», «Cxema ombita C. Mumepa, I'. Opu», «OTansl
HEOPraHUYECKOW JBOJIIOUUW», «l'eoxpoHonormueckas Mmkaina», «HadanbHble STarbl
OpraHUYecKo 3BoNOIUNY, «CxeMa o0pa3oBaHHUS SYKApUOT MYyTEM CHUMOHMOTreHEe3ay,
«Cuctema kMBOW mpupoAsl», «CTpoeHue BuUpyca», «ApoMopdo3bl pacTEHHI,
«Punnoputs», «OIHOKIETOYHBIE BOJIOPOCIIN», «MHOTOKIETOYHBIE BOJOPOCINY, «MXn»,
«ITanmopoTHUukm», «I'0jl0oceMEHHbIE pacTeHUs», «Opranbl [IBETKOBBIX pacTeHUui», «Cxema
pa3BUTUA  JKMBOTHOTO  MHpa», «ApomMopdo3bl  KUBOTHBIX»,  «lIpocrelimuey,
«KHI11€4HOTIOIOCTHBIEY, «ITnockue YEPBUY, «UIEHUCTOHOTHEY, «PBIOBIY,
«3emHoBOoaHbIEY, «lIpecmbikatommecsa», «IItunp», «Mnekonutawomue», «Pa3Butne
YKU3HU B apXEUCKOU 3pe», «Pa3BuTHE )KU3HU B IPOTEPO30MCKOM Ipe», «Pa3zBuTHE )KU3HU B
[IaJICO30UCKOU dpe», «Pa3BuTue >XHU3HU B ME3030HMCKOM 3pe», «Pa3BUTHE XKU3HU B
KaitHO30MCKOM 3pe», «COBpeMEHHAas CUCTEMA OPTAaHUYECKOTO MUPAY.

O6opynoBaHue: repdapuul pacTCeHUN PA3IUUYHBIX OTIEIOB, KOJUICKIIMU HACEKOMBIX,
BJIQ&JKHbIC TMpenapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIUM WIJIOKOXKUX,
CKEJIEThI MO3BOHOYHBIX KMBOTHBIX, Yyuelsia MTHUI] U 3BEPEH, KOJUICKIIMU OKaMEHEIOCTEH,
MOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPTaHUUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnasa jgadoparopHasi pabora «MonenupoBanue onbiToB Muiepa—tOpu
0 W3yYeHHIO AaOMOTeHHOrO0 CHHTE3a OpPraHWYEeCKUX COCIUHEHUNH B TMEPBUYHON
atMocdepe».

JlabopaTopHas pabdora «l/3yueHHe M ONHMCAaHUE HCKONMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuueckass padora «l3ydueHue OCOOCHHOCTEW CTPOEHUS PACTCHHM pa3HBIX
OTJIEJIOBY.

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEH CTPOSHHUS TIO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznensl u 3agaun anTpornosorui. Metoibl aHTPOIIOJIOTHH.

CraHoBlieHME TIPEACTaBICHUM O TMPOUCXOXKICHUM YeloBeKka. Pennruosnsie
BO33peHUs. COBpEMEHHbBIE HAYYHbIE TEOPUH.

CxoncTBO 4eloBeKa € KUBOTHBIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE YellOBEKa.
CBumeTensCTBa CXOJCTBA 4YEIOBEKA C KUBOTHBIMHU: CpPaBHUTEIHLHO-MOp(QoIornyeckue,
aMOpHosIorudeckue, (pu3noI0ro-onoOXuMHUIECKHe, MoBeaeHIeckue. OTINYus YeIoBeKa OT
KUBOTHBIX. [IpAMOXOXKIEHME M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Butne
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuwxymme cuiabl  ((hakTOphl) aHTPOTOreHe3a: OWOJOTHYECKHE, COIHAIIbHBIE.
CooTHoIIeHNEe OMOTOTHYECKUX M COIUATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHbIE CTaAuu aHTpoIoreHe3a. PaHHME YenoBeKOOOpa3Hble O00E€3bsSHBI
(IpOKOHCYJBI) M paHHWE MOHTHABI — OOIIHME MPEJIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
MOAEH. ABCTPAJIONUTEKHM — JBYHOTME NPEAKH JIIoAed. YenoBeK yMenblil, MNEPBbIE
W3TOTOBJIEHUA OpyAuM Tpyna. YUenoBek NpAMOXOIAIIMNA M TEPBBIA BBIXOJ JIKOJACH 3a
npenensl Adpuxu. YenoBek reigenbOeprckuii — oOMUMN MOpPeloK HEAHAEPTaTbCKOTO
YEJIO0BEKAa M YEJIOBEKA Pa3yMHOro. YenoBeK HEaHAEPTAIbCKUN KaK BHUJI JIOAEH XOJIOJHOIO
KiInmara. YenoBeKk pa3yMHBIA COBPEMEHHOIO THIIA, JEHHCOBCKUU YEIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u naaeoreHOMHKA.



DBOIIOLHMSA COBPEMEHHOT'0 YesnoBeka. EcTecTBeHHbIN 0TOOp B MOMYJISLUAX YEIOBEKA.
MyTauMoHHbIH Tipouiecc W noauMopdusM. llonmynsuoHHbIE BOJHBI, Jpei( TeHOB,
Murpanus u «3h(PexT ocHoBaTeNs» B MOMYJSAIHUIX COBPEMEHHOTO YeI0BEKa.

Yenoseueckue pacel. IloHdatue o pace. boiablmme packl:  eBponeouaHas
(eBpasmiickasi), aBCTpaJlO-HETpoHHas (PKBATOpUalbHAs), MOHTOJIOMJIHAS (Aa3UATCKO-
aMmepukaHckas). Bpems u myTH pacceneHus uyejoBeKa Mo IUiaHetre. EauHCTBO
yeynoBeyeckux pac. HayuyHas HecocTosTeNbHOCTh pacu3Ma. IlpucnocoOneHHOCTh
YeJIoBEeKa K pa3HbIM YCIOBUAM OKpY»Karolieil cpepl. Bnusinue reorpadguueckoil cpeasl u
npeiida reHoB Ha MOpP(HOIOTHIO U (PU3UOJIOTHIO YETOBEKA.

MexaucuMIUIMHApHBIE METOAbl B (pU3MYECKOi (OMOJOTHYECKOM) aHTPOIOJIOTUH.
OBOJIIOLIMOHHAA ~ AHTPOTIOJIOTHUSI W TAJICOAHTPOIOJOTUA  YEJIOBEYECKUX MOMYJISLHIMA.
buoconnanbHble  MCCIEAOBaHUS NPUPOABI 4YenoBeka. lccnenoBaHue KOIBOJIIOLHMM
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuupr uw cxembl: «Metoasl aHTponosiorun», «['0JOBHOM MO3r uenoBeKay,
«YenoBekooOpa3Hbie 00€3bAHbI», «CKENeT YenoBeKa U CKeJleT MuMIan3ey, «PyauMeHTb
U aTaBU3MBbD», «/[BMXKyIllME CHIIBI aHTPOIOTE€HE3a», «IBOJIOLMOHHOE JPEBO UYEIOBEKa»,
«ABcTpanonutek», «YenoBek yMenblin», «UeloBeK MNPAMOXOASIIMINNY, «JeHHMCOBCKUI
yenosek» «Heannepranbups», «KpomanboHIBD, «IIpenku yenoBeka», «DTamnbl 3BOITIOLUH
YeJoBeKay, «Packl 4eloBeKay.

O6opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepPHAIbHON KYJIbTYPHI
NOpEeIKOB delloBeKa, penpoaykiuu (dororpaduu) KapTUH C MHUDOJOTUYECKUMH U
OuONIEeNCKUMH CIO’)KETaMH TIPOUCXOXK/IEHUS YelloBeKa, (hoTorpaduu HaX0JA0K HCKOMAeMbIX
OCTaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKAa, MOJIENb Yepera 4YeJOBeKa M yeperna IIMMIIaH3e,
MOJI€EJIb KUCTH YE€JI0BEKA U KUCTU IIMMIIaH3€, MOJIENIA TOpca MPEIKOB YEIOBEKA.

JlabopaTopHasi pa6ora «l3yueHue oCOOCHHOCTEH CTPOCHHS CKeJeTa 4YeloBeKa,
CBSA3aHHBIX C IPSIMOXOXKIECHUEM.

IIpakTuyeckas padora «3ydyeHne SKOJOTHUECKUX aJaNTalluid YeTOBEKay.

Tema 6. Dxosorusi — Hayka O B3aMMOOTHOILUIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymGonsara, K. ®@. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazaensl u 3agauu skosnoruu. CBs3b
JKOJIOTUU C IPYTUMHU HAyKAMMU.

Mertonb! axonorun. [loneBbie HabMOMEHN. DKCIIEPUMEHTHI B 9KOJIOTHH: TIPUPOTHBIE
u JabopatopHbie. MojaeaupoBaHHe B SKOJOTUM. MOHHUTOPHUHT OKPYKAIOIIEH CpPEIb:
JIOKaJbHbIN, PETMOHAJIBHBINA U TJ100aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHMM ISl YeJOoBEKa. DKOJIOTHYECKOE MHUPOBO33PEHUE
KaK OCHOBA CBSI3€M 4eJ0BeUeCTBA C NMPUPOI0H. DOPMUPOBAHHUE IKOJIOTUUECKON KYJIBTYPHI
Y 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[Toptpetsr: A. I'ymO6oabar, K. ®@. Pynse, H. A. CeBeprios, 2. I'ekkens, A. Tencau, B.
H. Cykaués.

Tabmuuel u cxembl: «Pasgenbl skonorum», «MeToapl »skonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CPEIIbD».

JlaGoparopHasi padora «/3ydueHne METOLOB IKOJIOTMUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea 00MTAHUS



OKkonoruyeckue (akTopbl M 3aKOHOMEpHOCTH uX jAeiictBusa. Knaccudukanus
AKOJIOTMYECKUX (DAaKTOpPOB: ab0MOTHUYECKHE, OHOTHYECKHEe, aHTponoreHHsle. OOmue
3aKOHOMEPHOCTH JI€MCTBHSI 3Kosoruueckux Qakropos. IlpaBuno wmunumyma (K.
Hnpenrens, FO. JInb6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue @akropbl. CBeT Kak 3Konoruueckuil ¢akrop. [lelicTBue pazHbIX
YYaCTKOB COJIHEYHOTO CHEKTPAa HA OpPraHU3Mbl. DKOJOTMYECKHE TPYNIbl PACTEHUN H
KMBOTHBIX MO OTHOLIECHUIO K cBeTYy. CUrHambHas poJib cBeTa. POTONEPUOAU3M.

Temneparypa kak skojoruueckuil gakrop. [lelicTBue temrepaTypbl Ha OpraHU3MBI.
[IoNKWIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3MbL. OJBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

BnaxHocth kak skojoruyeckuid  ¢aktop. Ilpucnocobnenuss pacreHuid K
noJiep>kaHuio BoaHoro OanaHca. Knaccudukaiusi pacTeHMil MO OTHOIIEHHUIO K BOJE.
[Iprcnioco6nenust ;kUBOTHBIX K H3MEHEHUIO BOJHOT'O PEXHUMA.

Cpeapl oOuTaHMs OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYLIHAs, I[OYBEHHA,
rJlyOMHHAs MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMUYECKHE OCOOEHHOCTU
cpen ooutanusi opranu3mMoB. [Ipucrnocobenrs opraHu3MoB K )KM3HU B Pa3HbIX cpefax.

buonorunyeckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOAWYHBIE
puTtMbL. [Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuzuennsie (opmbl opranuzMoB. [lonsitue o xuzHeHHoW (opme. KuzHeHHble
(OpMBI pacTeHUl: 1epeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHE TPABbI, OJTHOJICTHHUE
TpaBbl. JKu3HeHHblE (OPMBI JKUBOTHBIX: THJIPOOMOHTBHI, T'€OOHOHTHI, AIPOOUOHTHI.
OcobeHHocTu CcTpoeHUs U 00pa3a KU3HHU.

buortnueckue Qaktopel. Buasl OMOTHYECKHMX B3aMMOAECHCTBHI: KOHKYpEHLUS,
XHUITHUYECTBO, cuUMOMO3 U ero ¢opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCau3M (KBapTUPAHTCTBO, HaxjeOHHW4ecTBO). Herpoduueckue B3aumonencTBus
(Torrmueckue, hopudeckue, padbpuueckue). 3HaUeHHE OMOTUYSCKUX B3aWMOJCHCTBUM ISt
CYIIIECTBOBAaHHUS OPraHU3MOB B cpejie 00uTaHus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCTpamumn

Tabmuubpr u  cxembl: «OKojorudeckue  Qaxtopbl», «CBETOBOMl  CIEKTp»,
«OKOJIOTUYECKUE TPYIIBl XUBOTHBIX II0 OTHOLIEHHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE»,  «XOJOJHOKPOBHBIE  >KMBOTHBIE»,  «DU3HOJOTMYECKHE  aJaNTaluu
KUBOTHBIX», «Cpelbl 00UTaHUSI OPraHu3MOBY», «buosornueckue putMmbly, «Ku3HEHHBIE
(bopMbI pacTeHU», «OKn3HeHHbIE (bopMbI KUBOTHBIX», «Qkocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCUCTEMA XBOMHOro Jeca», «llenmn mnutaHusy,
«XunraudectBoy, «llapazutuzmy, «Konkypenuus», «Cumomnosy, «KoMmMeHcam3my.

OOopynoBanue: repOapuu pacTeHUM U KUBOTHBIX, IPHUCIIOCOOJIEHHBIX K BIIMSHUIO
pPa3IMYHBIX 3KOJOTHYECKHX (PAKTOpOB, repOaphH CBETOJNIOOMBBIX, TEHETIOOMBBIX MU
TCHEBBIHOCIIMBBIX ~ PACTCHUU, CBETOJIOOMBBIC, TEHENIOOUWBBIE U  TEHEBBIHOCIIHBBIC
KOMHAaTHBIE pacTeHUs, TepOapuu M KOJUIEKIIMH TEIJIOTIOOMBBIX, 3UMOCTONKHX,
MOPO30yCTOWUYMBBIX PACTEHUM, Yydelia TUIl U 3Bepel, repOapruu pacTeHH, OTHOCSIIINXCS
K rurpoduram, kcepodutam, Me3opuTaM, KOMHATHBIE pACTEHHUS JaHHBIX TPYIIII,
KOJUIEKI[MH JKMUBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeaax, repoapuy U KOJUIEKIIMU pacTEHUN
U SKMBOTHBIX, 00JIAJAIOIIUX YEPTAMH IPUCIOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIJIOBUM KU3HU, TepOapUM U KOJUIEKIUU PACTEHUN U KUBOTHBIX Pa3IUYHBIX KM3HEHHBIX
GopM,  KOJUIEKUMH  >KMBOTHBIX, YYaCTBYIOUIMX B  pa3JIMYHbIX  OHMOTHYECKUX
B3aUMOJICHCTBUSX.



JlabopaTopHasi pa6ora «BblsBiIeHHE NPUCTOCOOTICHUN OPraHU3MOB K BIIHUSIHUIO
CBETay.

JlabopaTopHasi pa6ora «BblsBiIeHHE NPUCTOCOOIECHUN OPraHU3MOB K BIIHUSIHUIO
TEMIEPATYPhI».

JlabopaTopHasi padoTra « AHATOMHYECKHUE OCOOCHHOCTH PACTEHUU U3 Pa3HBIX MECT
OoOUTaHUS Y.

Tema 8. JKos0rusi BUA0B U NOMYJISALMIA

DKOJIOTMYECKUE XapaKTepUCTHKU monynsuuu. [lomynsiius kak Ouonoruyeckas
cucteMa. Ponb HEOTHOPOMHOCTH Cpeabl, (U3UYECKUX OaphbepoB U OCOOCHHOCTEU
Ouosiorud BUJAOB B (OPMUPOBAHMHM MPOCTPAHCTBEHHOM CTPYKTYpPhl MOMYJISAIUH.
OCHOBHBIE TMOKa3aTEId MOMYJSILIUAW: YUCIEHHOCTh, IUIOTHOCTh, BO3pPAacTHAasi U TMOJIOBad
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPAIIHS.

DKojloruyeckass CTpykrypa mnonyiasiuuud. OlleHKa YUCICHHOCTH MOMYJISIIUH.
JlnvHamuKka TONyJsAMM W €€ peryisanusa. buoTuueckuii NOTEHUMAN MOMYJISAIUU.
MojaenupoBaHue JIUHAMUKK TONyJsaiuu. KpuBble pocTa YUCIACHHOCTH TOMYJISLIMU.
KpuBsie BeDKMBaHMs. Perysnsius 94ucIeHHOCTH TTOMYJISIITUNA: posih (haKTOPOB, 3aBUCSIIIUX U
HE 3aBUCAIINUX OT TUIOTHOCTU. DKOJIOTUYECKHUE cTpaTeruu BUoB (- u K-ctpaterun).

[TonsiTue 00 sKoJorMyeckor Huiie Buaa. MectooOutanue. MHoromepHas MoJielb
skonornyeckon HumM  Jk.M.  XartumHcOoHa. Pa3sMephl  OKOJIOTMYECKOW  HHUIIM.
[ToreHimanbHast U peain30BaHHAS HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUOOB. BUABI U UX KU3HEHHBIE CTPATETUU.
DKOJIOTUYECKHUE SKBUBAJIECHTHI.

3aKOHOMEPHOCTH TMOBEJICHHMS W MUIpallMil KUBOTHBIX. bHojornueckue HWHBa3UU
4y>KEPOIHBIX BUJOB.

JdeMoHCcTpamuun
[Toptper: dx. . XaTuuHCOH.
Tabmuuet  u cxeMbl:  «OJKOJIOTMYECKHE  XapaKTEPUCTHKU  TOMYJISLUNY,

«ITpocTpaHCcTBEHHAss CTPYKTypa MNOMyJasiuu», «Bo3pacTHele nUpaMUibl TOMYJISALIHN,
«CKOpOCTh 3aceyieHHs TOBEPXHOCTH 3€MJIM PAa3JUYHBIMU OpraHuzMammu», «Mojeinb
skosorndeckor Humu Jx. M. XaTynuHcoHa».

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTopHas padora «IIpucnocoOiieHnst ceMsiH paCTeHHI K pacCeIeHUIO».

Tema 9. Jkos0rusi co0061IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. brorieHos u ero crpykrypa. CBS3u MEXaAy OpraHU3MaMH
B OMoIIeHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. JIkx. Tencnu). OyHKIHOHATBHBIC OJIOKH
OpraHU3MOB B DKOCHUCTEME: MPOMYIECHThI, KOHCYMEHTBI, PEIYIEHTHL. Tpodudeckue
ypoBHH. Tpoduueckue 1enu u cetn. Admorndeckue OJ0KH dKocucTeM. [10UBBI M MBI B
skocuctemax. KpyroBopot BemIeCTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHbBIE TMOKa3aTeld 3KOocUCTEMbl. bromacca W mnpoAykKuus. DKOJIOTHUECKUE
MMUPAMUIBI YUCETI, ONOMACCHI U YHEPTHH.

Jlunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpotiku.  Daykmyayuu.
HampapriienHble 3aKOHOMEpPHBIE CMEHBI C€OO0OIIEeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIECCHUM W UX MPUYUHBI. AHTPONOTEHHBIE BO3JIEUCTBUSA Ha CYKIIECCHUHU.
Kinmmakcnoe coobiiectBo. bruopasnooOpasue u nojiHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYMBOCTHU COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEeMbl 03D U peK. IKOCUCEMbl MOpell U OKeaHO8.
IKocucmemvl myHOp, 1€C08, Cmeneli, nyCmultb.

AHTpPONIOTEHHBIE JKOCUCTEMBL. ArposkocucTema. ArpoueHos3. Pazmuuus mexny
AHTPONOTr€HHBIMU U IPUPOJTHBIMU HIKOCUCTEMAMH.

VYpOoskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOo3kocucteM. ['opoxackas ¢iopa u
¢ayna. CuHaHTponM3auusi TropoAckod QayHbl. buonormyeckoe u XO034WCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aMMOJCHCTBUN OpPraHu3MoB B
skocuctemax. Ponb xackaonoeo agpghexkma u 6u0os-30ugpuxamopos (Kirouesvix 8uU008) 8
@yuxyuonuposanuu sxocucmem. llepeHOC HPHEPrUM M BEUIECTB MEXKIY CMEXKHBIMHU
HKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, NOMYJISUUNA M DKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUI.

Mexanuzmvl  6o30elicmeusi 3a2pA3HEHUNl PA3HBLIX MUNOE HA CYOOP2AHUBMEHHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTNIEMHOM YPOBHAX, OCHOBbl IKOJIOSUUECKO2O

HOpMUPOBAHUSL  AHMPONO2EHHO20  Go30elicmeusi.  METononorus  MOHMTOPHMHIA
€CTECTBEHHBIX U aHTPONOT€HHBIX IKOCUCTEM.
JemoHncTpanuun

[Toptper: A. JIxk. Tencnu.

Tabmumpl 1 cxembl: «CTpyKkTypa OHOIIEHO3a», «IKOCHUCTEMA MIMPOKOJIUCTBEHHOTO
neca», «IDKOCHUCTeMa XBOWHOro Jjeca», «®OyHKIMOHAJIbHBIE TPYMNIbl OPraHU3MOB B
skocucteme», «KpyroBopoT BemiecTB B sKkocucteme», «llemu murtanusa (mactOuiHas,
JIeTpUTHasA)», «IKOJOrMYecKas NupamMuaa 4Yucel», «IKOJOrMYecKas MNHpaMuaa
O6romMacchly», « DKoJIOTHYECcKasi mupaMuaa sHeprun», «OopazoBanue 6omotay, «llepBuyunas
cykueccusi», «BoccraHoBieHue Jeca mociie  ToXapa», «IDKOCHUCTeEMa  03epay,
«Arpouieno3», «KpyroBopoT BemiecTB M MOTOK SHEPIHMH B arpoiieHose», «lIpumeps
ypOOIKOCHCTEM.

O6opynoBanue: repbapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, 4YydYesla MTHIl H
3Bepeid, repdapuu KyJbTYPHBIX W JUKOPACTYIIMX PACTCHHM, aKBapuyM KaK MOJIEIhb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTtopuass paGora «l3ydeHue pa3zHOOOpa3Wsi MEIKUX  IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypcHsl «IKCKYpPCHUSl B THITUYHBINA OHOTeorieHo3 (B 1yOpaBy, O€pe3HsK, €IbHUK,
Ha CyXOJIOJbHBIN UM IOMMEHHBIN JTYT, 03€PO, OOJIOTO).

IKeKkypeusi «IKCKypcusi B arpo’kocucteMy (Ha Tojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o000j0YKa 3eMIIM, TJ€ CYIIECTBYET HWIIH
cylllecTBOBaja *u3Hb. PazBuTue npeacrasiieHnil o Onocdepe B Tpyaax J. 3rocca. YueHue
B. N. Bepnanckoro o 6mochepe. Obnmactu 6mochepsl u e€ cocrtaB. JKuBoe BEmIECTBO
ouocdepsl 1 ero QyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdepsl. OcobeHHOocTH Ouochepsl Kak
robanpHOM 3KocucTeMbl. [[uHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OWOTCOXMMHUYECKHE NUKIBI (yriaepoja, a3oTa). PUTMHUYHOCTH SIBICHHWH B
ouocdepe.

3oHanbHOCTh Ouochepsl. llonstue o O6uome. OCHOBHbIE OMOMBI CYIIU: TYHJpA,
XBOWHBIC JIeCa, CMEIIAHHBIE W IMHUPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MyCTHIHHU,



TPOMMYECKUE Jieca, BBICOKOTOphs. Kiumar, pacTUTENbHBIM W KUBOTHBIA MHUpP OHOMOB
CYILIH.

Crpyktrypa u GYHKIHUS KUBBIX CHUCTEM, OLIEHKAa WX PECYpPCHOTO MOTEHIUala u
OounochepHbIX QYHKIIHIA.

JdemoHcTpanuun

IToptpetsl: B. . Bepnanckuii, J. 3rocc.

Tabmumbslt u cxembl: «['eochepsr 3emmu», «KpyroBopor azora B MPUPOIEH,
«Kpyrosopor yraepona B npupoae», «Kpyropopot kucioponaa B npupoae», «Kpyrosopor
BOJbl B mpupojae», «OCHOBHbIe OMOMBI cymmy, «KimuMmatudeckue rmosica 3eMin,
«Tynnpay», «Taiiray, «Cmemannsiii Jec», «lIIUpokoONUCTBEHHBIA Jec», «CTenby,
«CaBanHay, «IlyctbiHsa», «Tponnueckuii gecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0IIas cpeaa

DKOJIOTUYECKHE KpU3UChl U UX TpUuUMHBL. Bo3neicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEeHHEe BO3AYIIHOW cpeapl. OXxpaHa BO3ayxa. 3arpsi3HEHUE BOAHOM cpeabl. OxpaHa
BOAHBIX pecypcoB. PaspymieHue mnouBbel. OxpaHa NOYBEHHBIX pecypcoB. M3MmeHeHue
KJIMMATa.

AHTpPOIIOT€HHOE BO3JCUCTBUE HA PACTUTENBHBIA M KUBOTHBIM wmup. OxpanHa
PACTUTENBLHOTO U KMBOTHOrO Mupa. OCHOBHBIEC MPHUHIUIIBI OXpaHbl MpUpoibl. KpacHbie
kauru. Ocobo oxpansiemble npupoansie tepputopun (OOIIT). boranuueckue caasl u
300JI0TUYECKHUE TTAPKH.

OCHOBHbIE TPUHIMIOB yCTOMYHMBOTO pAa3BUTHUS YEJIIOBEUECTBA U  IMPUPOJBIL.
PanvonansHOE€ MPUPOAOIIONB30BAHME M COXPAaHEHHE OMOJOTUYECKOTO pa3zHOOoOpas3us
3emsin. OOmIME 3aKOHOMEPHOCTH TIO0ATBHBIX JKOJOTUYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCa U €r0 BEPOSTHHIE MTOCIIEACTBUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTE€HHBIX IPOLIECCOB.
CucmemHvle ucciedo8anusi nepexooa K pecypcocbepezaiowell U KOHKYPEHmMOCHnocoOHou
sHepeemuxe.  buonocuueckoe  pasnoobpasue u  6uopecypcvl.  HayuonanvHuvle
uHgopmayuorHvle cucmemsl, obecneuusaowue 0OCMyn K uHgopmayuu no cocmosHUuo
omoenvublx U006 u sxkocucmem. OCHOBbI IKOpeadUIUMAYUU IKOCUCEM U CHOCOO08
OopbbOBI ¢ buonospescoeHuamu. PekoHcmpykyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHncTpanuun

Tabnmuuet u cxeMmbl: «3arps3HeHue atMochepsr», «3arpsa3HeHuEe THIAPOCEPHI»,
«3arpsizHenue mouBb», «llapaukoBeIl 3hdexT», «Ocob0 oxpaHseMble MPUPOTHBIC
TEPPUTOPUNY, «MoIeNd yIpaBiasieMOro Mupa.

Oo6opynoBanue: (ororpadum oxpaHseMBbIX pacTeHUH W KUBOTHBIX KpacHoil KHHTH
Poccuiickoit @enepannu, KpacHOM KHUTH pErmoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COOQO ycraHaBnuBaeT TpeOOBaHUS K Pe3yibTaTaM OCBOEHHUS O0yYarOI[UMUCS
mporpaMM  CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE, METaNpeIMETHbIE U
MpeMETHEIE.

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUSI MPOrpPaMMbl MO OHOJOTUU
BBIJICJICHBl  CJICAYIONIUE COCTABJISIONINE: OCO3HAHHE OOYYaIOIIUMUCSI POCCUUCKOM
IPKIAHCKON HUIACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIIPEACIICHUIO, Hanuuue momusayuu K OOYUEHUIO OWOJIOTHH, yeleHanpasieHHoe
pazeumue BHYTPEHHHUX YOEXJEHWW JIMYHOCTA Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIIMK  pa3BUTHS  OMOJIOTMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocms 00YYaIOIIUXCSI PYKOBOJICTBOBATHCSI B CBOEU JIESATEIIBHOCTH II€HHOCTHO-
CMBICJIOBBIMM ~ YCTAaHOBKaMM, MPUCYIIMMHU CHUCTEME OHOJOrM4ecKoro oOpa3oBaHUs,
Hanuyue MNpagoCco3HaAHUsi SKOJOTUUYECKON KYJIBTYpbI, CHOCOOHOCMU Cmagums 1EId U
CTPOUTH KMU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHHS MPOTrpaMMbl 1O OWOJOTHU JOCTHTAIOTCS B
€IMHCTBE YYCOHOW M BOCTIMTATEIBHOMN JEATEILHOCTH B COOTBETCTBUM C TPATUIITMOHHBIMU
POCCUHUCKUMHU  COITMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U  JYXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSAMH, TPUHATHIMU B OOIIECTBE TMpaBWJIaMU M HOPMaMU TIOBEJIEHUS U
CIIOCOOCTBYIOT MpOIeccaM CaMOTO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEW MO3WIMU JIMYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY M IMPABOIOPSIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJIEHHUIO, B3aUMHOTO YBa)KCHHsI, OEPEKHOTO OTHOIICHUS
K KYJIbTYpPHOMY HAaCIEIWI0O W TpPaJULMIM MHOTOHAIIMOHAJIBLHOTO Hapoja Poccuiickoi
denepannu, MPUPOJIE U OKPYKAIOIIEH CPELE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHMs ydeOHoro mnpeamera «buomorus» mOKHBI
OoTpakaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYalOIIUXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIMEH TUIYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM
pOCCUICKOr0 OO0IIECTBa, PACIIMPEHHUE >KU3HEHHOrO OIbITa W ONbITa JESITEJIbHOCTH B
MpOLIECCe pean3allii OCHOBHBIX HANpPaBJICHUM BOCIUTATEIIBHOW AEATEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaKaIaHCKOT0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM TO3HUIIMK OO0Yy4YaIOMIErocsi KakK aKTHUBHOTO M
OTBETCTBEHHOI'0 WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TPaB W OOS3aHHOCTEH, yBa)KCHUE 3aKOHA H
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTH TPHU CO3JIaHUU YYEOHBIX
MIPOEKTOB, PELICHUH Y4€OHBIX M IMO3HABATEIBHBIX 3a/1a4, BBHINOJHEHUU OUOJIOTHYECKUX
AKCIEPUMEHTOB;

CIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MO3UIMIO IO OTHOILICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE YYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICUCTBUSl JIIOJEH C pPa3HbIMU YOEKACHUSMH, KYJIbTYPHBIMU LEHHOCTAMHU U
COIMATBLHBIM TOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHUYECTBY B IPOIIECCE COBMECTHOT'O BBLIMOJIHEHUS YYCOHBIX,
MO3HABATENBHBIX M HMCCIEAOBATEIILCKUX 3aJ]1a4, YBAXUTEIBHOTO OTHONIEHHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHNUS;

TOTOBHOCTh K T'YMAaHUTaPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKOM TIpa)xKJaHCKOWM HWJIEHTUYHOCTH, TMATPUOTHU3MA,
YBAKEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHol, ropaoctu 3a
CBOM KpaHu, CBOW PoauHy, CBOM S3BIK W KYJIbTYPY, IPOLUIOE MW HACTOALIEE
MHOT'OHAIlMOHAIBHOIr0 Hapoaa Poccuu;

LICHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIECAUI0O W TaMITHHUKAM MPUPOIBI,
JTOCTUKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ] POCCUMCKMX YYEHBIX B CTAHOBJICHHUE U DPa3BUTHUE
OMOJIOrMHY, TIOHUMAaHUS 3HA4YeHUs OMOJOTMM B TO3HAHMM 3aKOHOB MPUPOJLI, B >KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIEeCTRa;

upeiHas yOeKIEHHOCTb, TOTOBHOCTh K ClyxeHHr0 u 3ammure OTedecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OIICHWBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHWE K CBOUM pOJUTEIISIM, CO3JaHUIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LEHHOCTEHM CEMEWHOW >XKU3HU B COOTBETCTBUU C TPAAULIUASIMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas OCTETUKY ObITa, HAYy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUN;

IIOHMMAaHUE 3MOLMOHAJIBHOTO BO3JAEHUCTBUS )KUBOU IPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXCHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHUS, (POPMUPOBAHUS KYJbBTYPbl 3A0POBbS H
3MOIUOHAJIBHOIO 0JIArONOJIyYHs:

MMOHUMAaHWE M peaju3amus 370pOBOro M Oe3omacHoro obpasa XKHU3HHU (370pOBOE
MUTaHUE, COOJIO/IEHNE TUTUECHUYECKUX MPaBWI U HOPM, COaJaHCUPOBAHHBIA PEKUM
3aHITHA W OTABIXA, PETYIsIpHAs (pU3UYecKasi aKTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXUIECKOMY 3I0POBBIO;

MMOHMMAaHHE IEHHOCTU MPaBWJI HHAMBUIYAIbHOTO U KOJJIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalUSAX, YTPOKAOMINX 30POBBIO U )KU3HU JIOJIEH;

OCO3HAHUE TMOCIEACTBUM M HENPUSTUS BPEIHBIX MNPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IECHHOCTH MacCTE€pPCTBa, TPY10I00uUE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOW H  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HWHUIMHUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEJIBHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;



UHTEpEC K pa3auyHbiM cdepaM TpoPecCUOHANBHON AESTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyayiied mpodeccurn U peaau3oBBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHbI;

TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHUI0 U caMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEH JKU3HHU;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJ1IecCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOUYHUKY KU3HHM Ha
3eMiie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJIBTYpPhl:  HPUOOpPETEHHUE  OIbITa
IJIAHUPOBAHUS TOCTYNKOB U OIEHKH MX BO3MOXHBIX IMOCIEACTBUM MJI OKpYXKaroIleu
Cpelbl;

OCO3HAHHUE II100aILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X pelieHus;

CIOCOOHOCTh MCIOJIB30BaTh MpHOOpETaeMble MPU H3YYCHUW OWOJOTUU 3HAHUS U
YMEHHUS TIPU PEIICHUH MPOOJIEM, CBA3AHHBIX C PaAlMOHAIBHBIM MPUPOOTOIH30BAHUEM
(coOmroieHre MpaBwil MOBEJICHHS B MPUPO/IS, HAITPABICHHBIX Ha COXPAHEHHE PAaBHOBECHUS
B DKOCUCTEMAaX, OXpaHy BUIOB, IKOCHCTEM, OnOCchephl);

AKTUBHOE HETPUATHE ICUCTBUMN, IPUHOCAIIUX BPEJ OKPYKAIOIeH MPUPOTHON cpefie,
yMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTHYECKHUE MOCJICACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HaJIU4HMe Pa3BUTOTO DKOJOTHYECKOTO MBIIIICHHS, IKOJIOTHYECKONU KYJIbTYPHhI, OIbITA
NESTENBHOCTH JKOJIOTUYECKOW HAIMpaBICHHOCTH, YMEHUS PYKOBOACTBOBAaTHCA UMHU B
M03HABATEIbHON, KOMMYHUKATUBHON M COLIMAJILHON MPAKTUKE, TOTOBHOCTH K Y4acTHIO B
PAKTUYECKON 1eATeTbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu UM OOINECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JUajore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIIEHCTBOBAHUE SI3bIKOBOM W  YUTATENbCKOM KYJIBTYpbl Kak CpEACTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

MOHUMaHHE CrieU(PUKN OMOJIOTHN KaK HayKH, OCO3HaHUs €€ posi B GOPMUPOBAHUU
pPaIMOHAILHOTO HAay4YHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO TMPEACTABICHHUS 00
OKpYXaIollleM MHUpPE KaK O EJAMHCTBE MPHUPOJIbI, YeJOoBeKa M OOIIECTBA, B TMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPoOJeM COXpaHEHUs MPUPOJTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJOTHM HJii COBPEMEHHOW IMBWJIM3AINU:
oOecrieueHUsI HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pPENIaTh PECYpCHBIE MPOOJIEMBI Pa3BUTHS UYEIOBEUYECCTBA,
MOUCKA MyTel BbIXOJa U3 TJI00aTbHBIX KOJIOTHYECKUX MPOOJIEM U 0OecrieueHus nepexoaa
K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U
(dbopMHUPOBaHUIO HOBBIX CTaHAPTOB JKU3HM;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKUX 3HAHUN B LEJSAX MOBBIIMICHUS
o01melt KyJabTyphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, KaK COCTaBHOM 4acTH
(YHKIMOHAIBHOW TPAaMOTHOCTH 00yYaroImuxcs, GopMUpyeMO MPU U3y4YeHUH OHOJIOTHUH;

MMOHMMAHHE CYUIHOCTU METOJOB IMO3HAHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH KCHOJIb30BaTh IMOJIy4aeMbl€ 3HAHUS JJIA aHaidu3a U OOBSCHEHUS SIBICHUM
OKPY’KaIOIIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHHM, yMEHUE J1eJIaTh 000CHOBAHHBIE



3aKJTFOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB M WUMEIONIUXCS JAHHBIX C IEJIBI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOATEIBHO HCIIOJIB30BAaTh OMOJOTUYECKUE 3HAHUS AJIS PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYaAIHSIX;

OCO3HAHHWE IICHHOCTH HAy4YHOW JIEATCIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICOBATEIIBCKYIO ACATSIBHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMUIO U caMO00pa30BaHUIO, K
AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUU 1O OWOJOTHH B COOTBETCTBHUU C KU3HCHHBIMHU
MOTPEOHOCTIMU.

METAITPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3yibTaTbl OCBOEHUs YyuyeOHoro mnpenmera «buomorus»
BKJIIOYAIOT:  3HauWMble Uil (OPMHUPOBAHHS  MHUPOBO33PEHUS  00yYaroluxcs
MEXIUCIUIUIMHAPHBIE  (MEXNpeaMeTHble) OOILIEHAayYHblEe TMOHSATHS, OTpa)karollue
LIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIEUU(DUKY METOJ0B MTO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEIlEeCTBO, YHEPrus, SBJICHUE, IPOLIECC, CUCTeMa, HAYUHBIN (axT,
IOPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHE, HaOJIOJECHUE,
U3MEpEHue, OKCINEPUMEHT U  JpYyrue); YHUBepcajbHble  y4yeOHblE  JIEUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, pPETYJISITUBHBIE), obecrnieynBaroIIne
dbopmupoBanue  (QYHKIIMOHAJIBLHOM TPAMOTHOCTH W COIMAJBHOM  KOMIICTCHIIUU
00y4aroImXcs; CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BATh OCBOCHHbBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIE TeUCTBUS
B MIO3HABATENFHOMN M COLIMATILHOM MPaKTHKE.

B pesynbrare m3zyueHuss OMOJIOTMM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs y
oOydaromierocsi OynyT cGOpPMHpPOBAaHBI TMO3HABATENbHBIE YHHBEPCAJIbHBIE Y4YEOHbBIC
NEUCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE Yy4eOHBbIE JIEUCTBHS, PpETYJISITUBHBIC
YHUBEpPCAJIbHBIC yUeOHbIE IEHCTBUSA, COBMECTHAS JIEATEIbHOCTD.

MeranpenMeTHble  pe3yldbTaThl  OCBOEHHUS  NPOrpaMMbl  CPEIHET0  OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OByajeHue yHUBePCAIbHBIMU YUeOHBIMH MO3HABATEI bHBIMU JeHCTBUSMM:

1) 6a30BbIe JOTrHYECKHE TeHCTBHI:

CaMOCTOATEIHHO (HOPMYITUPOBATH U AKTyaJIU3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MIPU OCBOCHHMM 3HAHWUW MPUEMBI JIOTMYECKOTO MBINIJICHUS (aHAIH3a,
CUHTE3a, CpPaBHEHUS, KiIaccUpUKamuu, 0000IEeHNsT), PACKPBIBATH CMBICT OMOJOTUYECKUX
MOHATHH (BBIACISATh WX XapaKTepHbIE TPHU3HAKHA, YCTAHABIMBATH CBS3M C JIPYTUMU
MOHSATUSIMHU );

OTIPEJICIISITh TSN IEeITeILHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPHUH HX JTOCTIKCHHUS,
COOTHOCHTH PE3YyJbTAThI ICATEILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

MCITIOJIb30BaTh OMOJOTUYECKUE TOHATHUS IS OOBsICHEHUSI (DAKTOB U SBIICHUN KUBOU
MIPUPOJIBL;

CTPOUTH JIOTHYECKHE DPACCYXACHUS (MHIYKTHBHBIC, NEAYKTUBHBIC, 1O AHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUUS B  PACCMATPUBACMBIX  SBICHUSX,
(bopMyITHpPOBATH BHIBOABI U 3aKITIOYCHIS;



MPUMEHSATh CXEMHO-MOJIEJIbHBIE CpPEICTBA I MPEICTaBICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOIIECHHMH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTHUBOPEUYUI
Pa3HOTO PoJia, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3palaTbiBaTh IUJIaH pelIeHUs MpoOJieMbl C YYETOM aHalu3a HMEIOIIHNXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTAaTOB
LEJsIM, OLICHUBATh PUCKH MOCIEACTBUH JAESTEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSIX PEaTbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJaJIeTh HAaBBIKAMHU Y4eOHO-UCCIIEIOBATEILCKOM W TMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMU pa3pelieHusi mpoodsieM, CIIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
OMCKY METOJIOB PEIICHHUs] MPAaKTUYECKUX 3a7ad, MPUMEHEHUIO PA3JIMYHBIX METOJIOB
NO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHUJIbI JCATEIBHOCTU IO MOJTYYEHUIO HOBOI'O 3HAHUS, €T0
UHTEpIIpeTaluy, nNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YY€OHBIX CUTYalMsIX, B TOM YHUCJIE
IPU CO3JIaHUU YYEOHBIX U COLMATBHBIX ITPOEKTOB;

dopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BIAJETh HAyYHOU TEPMHUHOJIOTHEMH,
KJTFOUCBBIMH TTOHSATHUSAMHU U METOaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33a/1a4u B 00Pa30BaTEIBLHON NEATEILHOCTH
Y KU3HEHHBIX CUTYalMsIX;

BBISIBIIATH IPUYMHHO-CJIEICTBEHHBIE CBSI3U M AKTyaJU3HpPOBATh 3a/ady, BbIABUTATH
TUNOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHTHI JUJIs JOKA3aTEeNIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3HPOBATh IOJYYEHHBIE B XOJ€ PEILICHHS 3aJaYd Pe3yJbTaTbl, KPUTUUYECKHU
OLIEHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUAX;

J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIeJICHANPABIECHHBIIN MOKUCK MIEPEHOCA CPENICTB U CIIOCOOOB JACHCTBUS B
podecCHOHATBHYIO CPEey;

yMETh MEPEHOCUTh 3HAHMS B I[IO3HABATEIbHYIO U MPAKTUYECKYI0 00sacTu
KU3HEEATEIBHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE WJEH, NPEJIaraTb OPUrMHAIbHBIE MTOAXObl U PEIICHUS, CTABUTH
npo6JIeMbl U 3a/1a4H, JOIYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.

3) padora ¢ uHpopManmeii:

OPUEHTHUPOBATHCS B PA3NUYHBIX HMCTOYHMKAX HHGpoOpManuu (TeKCTe Y4eOHOTo
nocoOusi, HayYHO-TIOMYJISIPHOM JHUTEepaType, OMOIOrHYECKUX CIOBapsX M CHPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETEe), aHAMM3upoBaTh HHPOPMALIUIO PA3TUYHBIX
BUJOB U (OpM TMpenCTaBICHHs, KPUTHYECKH OICHUBaTh €€ JOCTOBEPHOCTb U
HEIPOTUBOPEUYHBOCTb;

(opMyJIMpOBaTH 3alPOChl U MPUMEHSTh Pa3IUYHbIE METOJbI IPHU MOUCKE U O0TOOpE
Oouosiornueckoi nHpopmaiu, HeOOXOAMMOM sl BEIIOJIHEHUST yUeOHBIX 3a/1a4;

pHUoOpeTaTh OMBIT  HUCIHOJB30BaHUSA  HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIIOJIb30BAaHUSA PA3ITUYHBIX
MTOMCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BbIOMpATh ONTUMAJIbHYIO (POpMY HpeacTaBiICHUs OHUOIOTHYECKOM
uH(popmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KAU€CTBE CPEJCTBA NpH padoTe ¢ OMOIOrHYecKou
uH(popMaleil: NPUMEHATh XHMHYECKHE, (U3MYecKkue M MaTeMaTUYECKUe 3HAKU U
CUMBOJIBI, OopMyJIbl, aO0OpeBUATYPy, HOMEHKIATYpy, UCIOJb30BaTh U MPEoOpPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU pAaclO3HaBaHUA M 3alIUTHl MHGOpMaUu, UHGOPMAIMOHHOU
0€30MacHOCTH JIUYHOCTH.

OgBiaeHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1eCTBUSIMH

1) o6meHue:

OCYHIECTBJISITh KOMMYHUKAIIMM BO BceX c(epax >KM3HU, aKTMBHO Y4YacTBOBAaThb B
JUanore Wih JUCKYCCUU MO CYIIECTBY OOCYKJaeMOH TeMbl (YMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBATh CY)K/I€HHUSI OTHOCHUTEJIbHO BBIMOJHEHUS MpeajiaraeMoi 3aiayu, YYUThIBaTh
MHTEPECHI U COTTACOBAHHOCTD MO3ULIUNA IPYTUX YYACTHUKOB AUAJIOra WK JUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAUYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTyalldd, yMETh CMsIr4ath
KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJAJIETh PA3IMYHBIMM CrHOcoO0amMu OOIIEHUST W B3aUMOJCUCTBHS, TOHUMATH
HaAMEPEeHUs] JIPYTuX JIIOJIeH, MPOSBISATh YBAKUTEIBHOE OTHOIIEHHWE K COOECEHUKY U B
KOppeKTHOU (hopme GOpMyIHpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO W JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOIB30BAHUEM S3BIKOBBIX
CPEIICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaTIbHON PabOThI
OpU pelIeHUH OUOJIOTUYECKON MpobiieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IpyHIoBBIX (HOPM B3aUMOCHCTBUS MIPHU PELICHUU yU4eOHOM 3a1a4u;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUH C YYETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH KaXKJIOTO YJIeHA KOJUIEKTUBA,

NPUHUMATH 1I€JIM COBMECTHOM MESITeNbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSA 110 €€ JTOCTUKECHUIO: COCTABIIATh IUIAH JAEUCTBHUM, PACIPEAEIATh POIUA C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHON padOThI;

OLICHMBAaTh KadeCTBO CBOET0 BKJAJa M KaXIOr0 yJaCTHHKAa KOMaHABI B OOLIMii
pE3yJIbTAT 110 Pa3pabOTaHHBIM KPUTEPUSIM;

mpeajaraTb  HOBbIE  IIPOEKTHI, OLEHHMBaTh WJAEW C TO3UIUU  HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEJECHHE B PA3IMYHBIX CHUTYaLUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpakeHHE, ObITh MHULINATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

1) camoopraHu3amms:

UCITI0JIb30BaTh OMOJOTMYECKHE 3HAHUS ISl BBISBICHUS NMPOOJEM M UX pPELIEHUs B
KU3HEHHBIX U YUYECOHBIX CUTYaIIUSIX;

BBIOMpPATh HA OCHOBE OMOJOTMYECKHUX 3HAHUU LIEJEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JIEUCTBUAX M MOCTYIKAaX IO OTHOIICHHIO K >KMBOM MPHUPOJE, CBOEMY 3[0POBbIO U
3JI0POBBIO OKPY’KAIOIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITH  IIO3HABATEIBHYIO  JEATEIbHOCTb,  BBIABIATH
npoOJjieMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3aJaull B 00pa30BaTEIbHOU
NEeSATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;



CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIEHUs MpOOJeMbl € YYETOM HMMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4eOHOTO ITPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JeNaTh OCO3HAHHBIM BBIOOp, APryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKON SPYIULIMU B Pa3HbIX
00JacTsaX 3HaHUH, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbINA U KYJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/JIeTh HABBIKAMM I[TO3HABATEJIbHOM pe(JIeKCMM KaK OCO3HAaHMS COBEPIIAEMbIX
JNEUCTBUA WU MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIIOIb30BATh
npuémbl pedIeKCuu Uisl OLEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C HO3UIMU JPYTrOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHUS COJEpKaHUA yuyeOHOro npeamera «buosmorus»
Ha YrIyOJIEHHOM YpPOBHE OPHEHTHPOBaHBI Ha oOecrmedeHue Npo(UIBHOTO 00y4YeHHUs
oOyvaromuxcs Ouonornd. OHM BKIIOYAIOT: crenuduueckue sl OHOJOTHH Hay4HBIC
3HAHMSI, YMEHHS U CIIOCOOBI IEUCTBUI O OCBOCHHUIO, MHTEPIIPETAIIMHU U MPE0OPa30BaAHUIO
3HAHWM, BUJABl JEATEIBHOCTH IO TOJYYCHHUIO HOBBIX 3HAHUM W UX TNPUMEHEHHUIO B
pa3sTUYHBIX Y4YeOHBIX, a TaKKe B peajbHBIX KU3HEHHBIX cHUTyanusax. [IpenMerHbie
pe3yAbTaThl IPEACTABIEHBI IO rOAaM U3YUYEHHUS.

[IpenmeTHbIe pe3yibTaThl OCBOCHUS ydeOHOTO mpeameta «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMI O MECTE W POJU OUOJIOTHMH B CHCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHHHM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPa, B TMO3HAHWU 3aKOHOB
NPUPOJIBl M pEUIeHWH NpoOJieM palKMOHAIBHOIO MPUPOJOINOIL30BaHUs, O BKJIAJE
POCCHIICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOM OMOJIOTUYECKHX 3HAHUU, KOTOpast BKJIIOYAET:
OCHOBOIIOJIararomne OUOJOTHYECKUEe TEPMHUHBI U MOHATHS (KU3Hb, KJIETKA, OPraHU3M,
MeTa00In3M, TOMEOCTa3, CAMOPETYJALMS, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT M pa3BUTUE), Ouojoruueckue Teopun (kieroyHas Tteopus T.
[[IBanna, M. IlIneiinena, P. BupxoBa, XpoMocomHas Teopus HACIEACTBEHHOCTH 1.
Moprana), yuennss (H. V. BaBmwioBa — o0 IieHTpax MHOT000pa3us M TMPOUCXOKICHUS
KyJbTYPHBIX pacTeHUM), 3aKOHbI (eAMHOOOpa3usi TMOTOMKOB IEPBOT0O IOKOJICHUS,
pacuIeryieHns, YHUCTOTHI TaMeT, He3aBUCHUMOro HacienoBaHus [. Mennens,



TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOUM m3meHunBoctd H. WM. BaBunosa), mpuHIIUIIBI
(KOMIIJIEMEHTApPHOCTH);

BIIQJICHUE OCHOBHBIMM METOJAMU HAy4YHOTO TIO3HAHUS, UCIOIb3YEMbIX B
OMOJIOTMYECKUX MCCIIECIOBAHUSAX KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHHE, HAOII0ICHUE,
HKCIIEPUMEHT);

YMEHUE BBIJCTSATh CYIIECTBEHHBIC TMPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U
IYKapUOT, OJIHOKJIETOUYHBIX U MHOTOKJETOYHBIX OPraHU3MOB, B TOM 4YHUCJE OaKkTepui,
rpu0OOB, pacTEHU, >KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB M CHUCTEM OPraHoOB
pacTeHUi, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEACATEILHOCTH, NPOTEKAIOIUX B
OpraHuM3Max pacTEeHUM, >KUBOTHBIX M YEJIOBEKa, OMOJOTUYECKUX IPOIIECCOB: OOMEHa
BeulecTB  (MeTaboiaM3M), TpEeBpallleHus DSHEpruv, OpoKeHHs, aBTOTPOPHOro U
reTepoTpoHOro THUIMOB MNHUTaHUSA, (POTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeiHo3a,
raMeTroreHesza, HSMOpPHOreHe3a, TMOCTIMOPHOHAIBLHOTO  Pa3BUTHA, Pa3MHOXKEHUS,
WHJWMBUIYaJTbHOTO  pPa3BUTHS OpraHu3Mma (OHTOr€He3a), B3aUMOJICUCTBUSI T'CHOB,
reTepo3rca, MCKYCCTBEHHOI0 0TO0pa;

YyMEHUE YyCTaHABIMBATh B3aMMOCBA3W MEXIy OpPraHOMJaMU KIETKH H HUX
GyHKIMSAMU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M MX (YHKIUSAMH, MEXKIY OpraHaMH U
CUCTEMaMHU OpPraHOB Yy pPACTEHUMU, *XKUBOTHBIX M 4YEJIOBEKa W WX (DYHKIUSIMHU, MEKTY
CUCTEMaMH OpraHoOB W WX (QYHKIHUSIMH, MEXKIy 3TarlaMd OOMEHa BEIIEeCTB, 3TalaMu
KJIETOYHOTO IMKJIa W >KU3HCHHBIX IIMKJIOB OPraHU3MOB, 3TalaMud 3MOPHOHAIBHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMU CPeibl OOUTAHUS;

YMEHHE BBISBISATh OTIUYUTENIbHbIE TPU3HAKK JKUBBIX CHUCTEM, B TOM UHUCJE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJNIb30BaTh  COOTBETCTBYIOIME  ApTyMEHTHI,  OHUOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY JUIsI JIOKA3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHE pelaTh OMOIIOTMYECKHE 3a7a4M, BBISBISITH IPUUYNHHO-CIICICTBEHHBIE CBSI3U
MEXIYy HCCIIETYEeMbIMH OMOJIOTMYECKUMHU MPOLIECCAaMU W SIBICHUSIMU, J€JIaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATH JIAOOpATOPHBIC U MPAKTHYECKHE pabOThI, cOOMI0aTh MpaBUia
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh TUIIOTE3bl, MPOBEPATh HUX 3KCIEPUMEHTAIbHBIMU CpPEICTBAMU,
dbopMynupysi 11edb HCCIEIOBAHUSA, AHAIU3UPOBATH IMOJYUYEHHBIC PE3YyJIbTaThl U JIENATh
BBIBOJIbI;

YMEHHUE Yy4acTBOBATh B YUEOHO-MCCIIEAOBATENHCKON paboOTe MO OUOJIOTHH, SKOJIOTHH
U MeAWIMHE, MPOBOIMMON Ha 0a3e IMKOJIBHBIX HAyYHBIX OOMIECTB, W TMyOJIUIHO
MPEACTABIATH MOJYYCHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OILICHMBATh 3THUYECKHUE ACHEKThl COBPEMEHHBIX HCCIIEIOBaHUN B 00JacTU
OMONIOTUY ¥ METUIIUHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHE, HAPABICHHOE
M3MEHEHHE T€HOMA U CO3JIaHuE TPAHCTE€HHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oyayiiedl mpodeccuoHanbHOM
NEATeNIbHOCTH B 00JIaCTH OWOJIOTMM, MEIUIMHBI, OWOTEXHOJOTUM, BETEPUHAPHH,
CEJIbCKOrO0  XO3SICTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YrayOJdaTh [O3HABATEIIbHBIN
WHTEpEC, HaNpaBJICHHBIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccun u
MpPOJOKEHUE  OMOJIOTMYECKOro  o0pa3oBaHUs B OpraHu3alUsX  CPEAHEro
Mpo(eCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.



[IpenmeTHblEe pe3yabTaThl OCBOCHUs yuyeOHOro npeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJU OMOJOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUU
3aKOHOB NPHUPOABl M PEIICHUH HKOJOTHYECKUX MpoOJEM 4YelIOBEUeCTBa, a TaKXKE B
pPEIIEHUH BOIMPOCOB PAIMOHAIBHOTO MIPHUPOAOIONB30BaHUA, U B (POPMUPOBAHUU
LEHHOCTHOT'O OTHOIIEHMSI K MPHUpOJE, OOIIECTBY, YEIOBEKY, O BKIaJ€ POCCHUUCKHX HU
3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIaJA€Th CUCTEMOM OMOJOTrMYECKHX 3HAHWM, KOTOpas BKJIIOYAET
OTpeJeNICHHs] U TOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIIUX OMOJIOTMYECKUX TEPMUHOB U
NOHATUHN (BHUJ, SKOCUCTEeMa, Ouocdepa), Ouonmornyeckue Teopuu (IBOJTIOIMOHHAS TEOPUS
Y. JapBuHa, cuHTeTHYecKas Teopus sBontonun), yueHus (A. H. CesepuoBa — o nyTsx u
HanpasieHusx spomouuu, B.W. Bepnaackoro — o Ouocdepe), 3aKOHbI (T€HETUYECKOTO
paBHoBecus J>x. Xapau u B. BaitnOepra, 3aponsimeBoro cxoactsa K. M. bapa), npaBuna
(Mmuaumyma FO. JIubOuxa, 5KOJOTMYECKOM NUpaMUAbl SHEPTUM), TUIOTE3bl (FUIOTE3a
«vupa PHK» V. I'mnbepra);

YMEHHE BJAJIETh OCHOBHBIMM METOJAaMU HAyYHOI'O MO3HAHUSA, UCIIOJIb3YEeMbIMH B
OMOJIOTUYECKUX MCCIEOBAHUSAX JKUBBIX OOBEKTOB U DKOCUCTEM (OMUCAHUE, U3MEPEHUE,
HAOJIIO/ICHHE, OKCIEPUMEHT), CHOocO0aMu BBISBICHUS U OICHKM aHTPOIOreHHBIX
U3MEHEHHI B PUPO/IE;

YMEHHE BBIJCNSTh CYIIECTBEHHbIC MPU3HAKKU: BUJIOB, OUOTE€OIIEHO30B, SKOCUCTEM U
o6unocdeprl, CTAOUTU3UPYIOMIETO, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUUYECKOTO M CUMIATPUUYECKOTO BHI000pA30BaHMs, BIMSHUS JBIKYIIUX CHII
HBOJIIOIMM Ha TeHOGOHJA TOMYJAIMHA, TPUCITOCOOICHHOCTH OpPraHU3MOB K Cpele
oOWTaHus, 4YepeJOBaHUS HANPABICHUM SBONIOIMH, KPYroBOpOTa BEIIECTB MU IMOTOKA
SHEPI'UM B SKOCHUCTEMAX;

YMEHUE yCTaHABIMBAaTh B3aMMOCBS3U MEXKIY IPOLIECCAMHU 3BOJIIOLIUU, JBHKYIIUMHU
CWJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM M MPHUCTOCOOJICHUSIMU K
HUM OPTaHU3MOB;

YMEHHE BBIABIATH OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOIEHHOCTh
BUJOB K cpeie oOuTaHus, aOMOTHYECKMX M OHOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OpPraHW3MOB B COOOIIECTBAaX, aHTPOIMOIEHHBIX U3MEHEHUI B 3KOCHCTEMax
CBOEH MECTHOCTH;

YMEHHE  HCIIOJIb30BATh  COOTBETCTBYIOLME  apryMEHTHI,  OHMOJIOTMYECKYIO
TEPMHUHOJOTUIO W CHUMBOJIMKY JUISI JOKAa3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OpPraHW3MOB M CpeAbl OOUTaHMS, €JUHCTBA
YeJI0OBEUECKHX pac, HEOOXOJUMOCTH COXPAHEHHUS MHOT0oOpa3usi BUJOB M SKOCUCTEM Kak
YCIJIOBHS COCYILIECTBOBAHMS IPUPO/IBI U YEJIOBEUYECTBA,;

YMEHHUE pelaTh OMOJIOrMYECKHE 3aa4M, BBISIBIISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy HCCIIEeyeMbIMU OMOJIOTHUECKUMHU MPOLECCaMH U SIBICHUSMHM, JENaTh BBHIBOABI U
IIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJbTATOB;

YMEHHUE BBINOJHATH J1a0OpAaTOpPHBIE U MpPAaKTUYECKUE padoThl, COONIOAATh MpaBuUiia
npu padbote ¢ yueOHbIM U JIa0OPaTOPHBIM 000pPYAOBAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh MX IKCIEPUMEHTAIBLHBIMU CPEICTBAMH,
dbopmynupysi 1elIb HCCIEIOBaHMS, AHAJIU3UPOBATH MOJIYYEHHBIE PE3YJIbTaThl U JENaTh
BBIBO/IbI;



YMEHHE y4acTBOBaTh B YU4EOHO-HCCIIENOBATENbCKON paboTe 0 OMOJIOTUH, IKOJIOTUH
U MEIUIIMHE, MNPOBOJMMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOINECTB, WU MYyOJIUYHO
MIPEICTABIIATH MMOTYyYEHHBIC PE3yIbTaThl HA YICHHUYECKUX KOH(DEPEHIIHSIX;

YMEHHUE OIICHUBATH TUIMOTE3bl M TEOPUU O TMPOWCXOKICHHH JKW3HHU, YEIIOBEKa U
YeJIOBEYECKUX pac, O TNPHUYMHAX, TIOCICJACTBUAX U CIOC0o0ax MpeaoTBpaIleHus
r100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBISATh OCO3HaHHBIM BbIOOp Oyaymed mnpodeccuoHanTbHON
NEATENBPHOCTH B 00JIACTH OHWOJIOTHH, DKOJOTHH, MPUPOJOINOJIB30BAHUSA, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETECPUHAPUU, CEIBCKOTO  XO3SMCTBa, IHIIECBON
MIPOMBITIUICHHOCTH, YTyOJIsATh MO3HABATEIBHBIN HHTEPEC, HAIPABICHHBIA HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MPOPECCUU M MPOJOIKCHHE OMOJIOTHYECKOr0 0Opa30BaHUS B
OpraHu3alusIX CPEIHETO MPOGEeCCHOHATBHOTO M BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Koaunuyecrso
n/m OporpaMMBl Bcero | Kontpoabneie | JlaGopatopubie | 1PAKTHUECKHe
4acoB | paGoThl PaGoTeI padorsI
buonorus kak Hayka 1
JKuBBIE CHCTEMBI M UX U3YYCHHE 2
Buonorus kietkn 2
4 XUMHYECKast OpraHu3aIus 10 9
KJIETKU
5 CtpoeHue U pyHKIIUH KICTKU 8 1 2 2
6 OOMeH BeIIeCcTB U MpeBpalleHue 9 4
DHEPTUU B KIIETKE
. HacnencrBenHas nabopManus u 9 1 1
peanu3anus e€ B KJIIETKE
8 JKM3HEHHBIN UK KIETKU 6 2
9 Ctpoenuie u QPyHKIIIH 17 3
OpraHU3MOB
10 Pa3sMHOXkeHue u pa3BuTHE 8 1 5 1
OpraHHU3MOB
['eneTuka — Hayka o
11 HACJICICTBEHHOCTH U 2 1
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 5
HACJICICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 1
14 I'eneTnka yenoBeka
15 Celekiys opraHu3MoB 4 1 2
16 buorexHonorus n 4 1
CUHTETHYCCKas OMOJIOTUs
17 | Pe3epBHOE Bpemsi 1
OBIIEE KOJIMYECTBO YACOB I10 102 4 19 12
ITPOTPAMME




11 KJIACC

Ne HauMeHoBaHuUe pa3feioB U TeM KosmuecTso
n/m NporpaMmbl Bcero | Kontpoabnsie | Jlabopatopusle | [IpakTHyeckue
4acoB padoThI padoThI padoThI
3apoXIEHUE U Pa3BUTHE
1 ABOJIIOIMOHHBIX 4
MpeCTaBICHUN B OMOJIOTUH
5 MuxkposBoJronus u eé 14 1 3
pe3yJIbTaThI
3 MaxkpoaBosronus u e€ 6
pe3yJIbTaThl
4 [IpoucxoxaeHne u pa3BUTHUE 15 1 1 9
JKU3HU Ha 3emJie
5 [IpoucxoxkaeHue yemoBeka — 10 1 1
AHTPONOTECHE3
DKOJIOTHUSI — HayKa O
B3aMMOOTHOIIICHUSIX
6 OpPraHHU3MOB U 3 1
HaJIOPraHW3MEHHBIX CUCTEM C
OKPY’KAIOIIEN Cpeaom
- OpraHusMmsbl U cpena 9 1 3
oOuTaHUS
3 DKOJIOTUs BUAOB U 9 1
MO YJIAIUNA
9 DKOJIOTHs COOOIIECTB. 12 1 1
DKOJIOTHYECKUE CUCTEMBbI
10 buocdepa — rmodanpHas 6
AKOCHUCTEMA
11 YenoBek u OKpyx)arouias 6 1
cpena
12 | PesepBHOE BpeMms 8
OBILIEE KOJIMYECTBO YACOB I1O 102 4 11 4
[TPOT'PAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

Buonorus 10 kiaace. Yriy0aéHHbIH YypoBeHb. 4-¢ U31aHUE, CTEPEOTUITHOE
Astopsl:B. B. [laceunux, I'. T'. [lIsernoB, A. A. Kamenckuii, A. M. Py6ros, 3. T
amonrok, JI. A. AGoBsiH

Buonorus. 11 kiaace. Yriy0aéHHbIH YpPoBeHb. 4-¢ U31aHNE, CTEPEOTUITHOE

Astopsl:B. B. [laceunux, I'. T'. [lIseroB, A. A. Kamenckuii, A. M. Py6ros, 3. T
amonrok, JI. A. AGoBsiH

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
NMHTEPHET
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