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MMPOSCHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npenmety "buonorus” (nanee - Ouosorusi) Ha ypoBHE CpPeIHEro OO0IIero
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanbHOTO 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBaHuu B
Poccuiickoit @enepanun», PI'OC COO, Konuenuuu npenoaaBanus yuyeOHoro npeamera «buosorus» u
OCHOBHBIX NOJIO’KEHUH (pefepaibHOM paboyeil mporpaMmsbl BOCIIUTaHUS.

VYuebnslii mpeamet «buonorus» yriyoiaéanoro ypoHs uzydeHus (10—11 kmaccer) SBIseTCS OJHAM U3
KOMIIOHEHTOB INpeAMETHOI obnactu «EcTecTBeHHO-Hay4yHble npeaMeTb». CornacHo nosoxeHusasm ®I'OC
COO mnpodwibHbIe y4eOHBIC MPEAMETHI, H3ydacMble Ha YrIIYOJEHHOM YpPOBHE, SBISIOTCS CHOCOOOM
muddepeHnanuu o0ydeHUsT Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUS W TPHU3BAHBI 00ECIICYHUTH
MIPEEMCTBEHHOCTh MEXKJIy OCHOBHBIM OOIINMM, CPETHUM OOIINM, CPEIHUM NPO(ECCHOHAIBHBIM U BBICIIHM
oOpazoBanueM. B To ke Bpemsl KaXIblil U3 3TUX y4eOHBIX NMPEAMETOB JOJDKEH OBbITh OPHUEHTHPOBAH Ha
MIPUOPUTETHOE pElIeHHE O00pa30BaTENIbHBIX, BOCIMTATEIbHBIX M pa3BUBAIOIIMX 3a7ay, CBS3aHHBIX C
npodopueHTanuei 00yJaromuxcst U CTUMYJIUPOBAHNEM UHTEpeca K KOHKPETHON 001acTi HAy4HOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUITMHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpenmery "buonorusa" maér npeacraBieHue O UEIH U 3aa4axX W3ydeHUs
yaeOHoro mpeamera «buosorus» Ha yriayOnEHHOM YpOBHE, ONpenesseT o0s3aTelibHOe (MHBApPHAHTHOE)
MIpeIMETHOE COJIEp’KaHue, €ro CTPYKTypHUpOBaHHE MO paszfesiaM M TeMaM, paclpelelieHHe IO Kiaccam,
PEKOMEHAYET TMOCIeI0BaTeIbHOCTh H3Y4YEeHHsS Yy4eOHOro marepuajia ¢ Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX O0COOEHHOCTeH oOydarommuxcs. B
MporpaMMe Mo OHOJIOTHU pealn30BaH NPUHILMII MPEEMCTBEHHOCTH C M3y4yeHHEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, Ojgarogapsi 4eMy ImpocMaTpHUBaeTCs HaNpaBJIEHHOCTh Ha MOCIENYyIOIIee
pa3BUTHE OHOJOTMYECKUX 3HAHUM, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 310pOBOM 00pa3e *KU3HU, Ha BOCIIUTAaHUE
OEpeKHOTO OTHOIICHUS K OKpY)KAroIIel MpupoIHoi cpene. B mporpamMme mo OHMOJIOTHH Tak)Ke MOKa3aHbI
BO3MOJKHOCTH y4ueOHoTO Tipeameta «buonorus» B peanuzanuu tpedoanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METANpeIMETHBIM U MpPEIMETHBIM pe3ylibTaTaM OOydeHUs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-II03HABATEIbHON JEATEIHHOCTH O0YYAIOIIMXCS 10 OCBOCHHUIO COJEPKAHUSI OMOJIOTMYECKOTO
00pa3zoBaHus Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

VYueOuslii npeamet «buosorusy Ha ypoBHE cpeiHET0 0011ero 00pa3zoBaHus 3aBepIIaeT OMOJIOTHYECKOE
oOpa3oBaHHE B IIKOJIE U OPUEHTHPOBAH HA pacCHIMpEHUE U YriiyOjaeHHe 3HaHWM OOydyaroUIuXCcs O KUBOU
MIPUPO/Ie, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOM OUOIOTHH, SMOPUOJIOTUN U OUOJIOTUHU Pa3BUTHS, TEHETHKH,
CeJIEKIIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUEHHUS U SKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriiyoJIeHHOM YpOBHE OPUEHTUPOBAHO HA MOJTOTOBKY
oOydaronmxcs K MOCIEAYIOUIEMY MOJIYUYeHUI0 OMOJIOTHYECKOro 00pa3oBaHUS B By3axX M OpraHH3aIUsaX
cpenHero npodeccuoHanbHOTo 00pa3oBanusa. OCHOBY €ro COJIep>KaHus COCTaBISET CUCTEMa OMOIOTHUYECKUX
3HAHWUM, TOJYYCHHBIX IMPU HM3YyYCHHH OOYYaIOIIMMHUCA COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3JieloB
OMOJIOTHH HA YPOBHE OCHOBHOIO o0miero obpa3osanus, B 10—11 kiaccax 3Tu 3HaHUS MOJTYYarOT pa3BUTHE.
Tak, pacumpens! u yriayOneHbl OMOJOrMYECKHE 3HAHUS O PACTEHHUSX, KMBOTHBIX, rpubax, OakTepusx,
OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HM, JIOMOJIHUTENIBHO BKIIOYEHBI OHOJOTMYECcKHe
CBEJIEHUS] NPUKIAJHOTO U TOMCKOBOTO XapaKTepa, KOTOpbleé MOXKHO MCIOJBb30BaTh KaK OPHUEHTUPHI IS
nocienyoumero BbiOopa mnpodeccun. Bo3MoxkHa Takke UHTErpanus OHOJIOTMYECKUX 3HAaHUH ¢
COOTBETCTBYIOLIUMH 3HAHUSAMHU, OJYYEHHBIMH 00yYarOIIUMUCS PU U3Y4EeHUH (PU3UKH, XMMUH, reorpaduu
1 MaTEeMaTHKH.

CtpykTypa mporpamMmbl no ydeOHoMy mpeamMery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
HBOJIIOLMOHHBIN MOJIX0AbI K U3y4eHUI0 Onooruu. COoryiacHO UM, U3y4aroTcs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE JUISI AKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIMH, YBOJTIOIIMN OPraHMYECKOTO MUpa Ha 3eMie,
COXpaHeHUs OMOJOTHYECKOro pa3HooOpasus miaHeTsl. Tak, B 10 ki1acce n3y4aroTcst OCHOBBI MOJICKYJISIpPHOM
U KJIETOYHOH OMOJIOrMH, SMOPHOJIOTUM U OMOJIOTMU PA3BUTHS, TEHETHKH U CEJEeKIHH, OMOTEXHOJIOTUU U



CHHTETHYECKON OMOJIOTHH, aKTyaJHU3UPYIOTCS 3HAHUS O0Oydaromuxcs 1Mo OOTaHHKe, 300JI0TUH, aHATOMMH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsi 3BOIONMOHHOE yYEHHE, OCHOBBI 3KOJIOTUU M YYCHHE O
ouocdepe.

YueOHblii penmMer «buosorus» mpu3BaH 00ECNEYUTh OCBOCHHE OOYYAOIIMMHCS OHOJOTHYECKHIX
TEOpPUN U 3aKOHOB, WUJECH, MPUHIIMIIOB U MPABUJ, JISKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAaY4YHOU
KapTUHBI MHpA, 3HAHWH O CTPOCHHH, MHOTOOOpa3Wu M OCOOCHHOCTSAX KJIETKH, OPTaHW3Ma, MOIYJISIHH,
OMOIIeH03a, SKOCHUCTEMBI, O BBIJAIOIIMXCA HAYYHBIX JIOCTHKCHHUSAX, COBPEMEHHBIX HCCIICIOBAaHHIX B
OMOJIOTUH, TPUKIAIHBIX ACIEeKTaX OWOJOTWYECKUX 3HaHWU. [ pa3BUTUS M TOAJEpKAHHUA HHTEepeca
oOyyaromuxcst K OMOJIOTUHU HAPSTY CO 3HAYUTEIBHBIM 00bEMOM TEOPETHUYECKOTO MaTepralia B COJICPKAHUN
MIPOTrpaMMEI TI0 OUOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBIICHUS M Pa3BUTHS TOW WM MHON
oOmacth OWONOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe)KHBIX YUEHBIX B peEIICHHE BaXKHEHIINX
OMOJIOTUYECKUX U IKOJIOTHIECKUX MTPOOIIEM.

Lenp w3ydeHuss yueOHOTO mpenmera «buomorusy» Ha yrayOn€HHOM YpOBHE — OBIAJCHUE
00yJaroIUMUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3ally KHUBBIX CHCTEM Pa3HOTO paHra u
MpHOOpeTeHne YMEHHUM MCIOJIb30BaTh 3TU 3HaHMS B (JOPMUPOBAHMU MHTEpeca K OMpenesEéHHON olmactu
podeccHoHaAIbHON NIeSTENIbHOCTH, CBSI3aHHOW ¢ OuoJiorned, Wiu K BbIOOpY y4eOHOro 3aBEIeHUS JUIs
MIPOJIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHUsI.

JlocTiokeHWe Tenu W3y4eHus: ydeOHoro mpeamera «bwonorms» Ha yrayOnEHHOM ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIeIyIONNX 3a1ay:

OCBOEHHE 00YJarOIIUMUCS CHCTEMBI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHUECKUX TEOPHSIX,
KOHIICTIIIMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TPaBHIIAX, COCTABIIIONIMX COBPEMEHHYIO
€CTeCTBEHHO-HAYYHYIO KapTUHY MHUPA; O CTPOCHUH, MHOTOOOPa3HH H 0COOCHHOCTSX OMOJIOTHIECKAX CUCTEM
(k7eTka, opraHu3M, MOMYJISINS, BHI, OMOTEOIeHO03, Onocdepa); O BBIIAIOIMIMNXCS OTKPHITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOy4aloluXxcsd C METOJaMM T[O3HaHUs JKUBOM MPUPOJBI: HCCIEI0BATEIbCKUMHU
MeTOoJaMi OWOJIOTHYECKUX HAyK (MOJICKYISPHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJOTUM U OWUOJIOTHH
Pa3BUTHUSL, TCHETUKU U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTHH, MaICOHTOJIOTUH, SKOJIOTHH);
METO/IaMU CaMOCTOSITEJIBHOTO TMPOBEICHHS OMOJIOTMUYECKUX HCCIEAOBAHUN B JIAOOpPATOpUHM U B MPUPOJIE
(HabmroieHne, u3MEpeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

OBJIaJIcHUE OOYUYaAIOLIUMUCS YMEHUSIMHU: CAMOCTOSATEIbHO HAXOAUTh, aHAJIM3UPOBATh U UCIOIb30BATh
OMOJIOTMYECKYI0 HMH(OpPMAILMIO; TOJB30BAaThCS OHOJIOTMYECKOM TEPMHHOJOTMEH M CHMBOJIMKOW;
YCTaHABIIMBATh CBS3b MEXKJAY Pa3BUTHEM OHOJIOTMH U COIHMATIbHO-DKOHOMHYECKUMH U 3KOJIOTHYECKUMHU
mpo0eMaMy YeJI0BEYeCTBa; OLIEHUBATh MOCIIECTBHSI CBOCH JIEATEIBHOCTH MO OTHOLICHHUIO K OKPY)KalOIIeH
MIPUPOIHOM cpelie, COOCTBEHHOMY 37I0POBBIO U 3JI0POBbIO OKPYXKAIOIIHNX JIFO/IEi1; 000CHOBBIBATH U COOIIOAATH
Mepbl TPOGUIAKTUKYM HHQPEKIUOHHBIX 3a00JieBaHUl, MpaBWia TOBEIEHUS B MPHUPOJAEC U 00eCredYeHHUs
0€30MacHOCTH COOCTBEHHOM )KH3HENEATEIHLHOCTH B YPE3BBIYAIHBIX CUTYAIUSAX IPUPOJIHOTO U TEXHOTEHHOTO
XapakTepa; XapakTepru30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JaCTH OHOJIOTHY;

pasBuTHE Y 00yUaOLUXCS MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIOIIMMHUCA OTKPHITUSAMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OHOJOTHH, pEUIaeMbIMHU €0
npobieMaMM, METOJIOJOTHe  OHMOJIOTMUYECKOTO  UCCIIEAOBAaHMs, MPOBENEHUS AKCIEPUMEHTAIBbHBIX
HCCIIeTIOBAaHUH, pelieHrs OMOIOTHYECKHX 3a/1a4, MOJICTHPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHTaHHUE y 00y4arouXxcs HEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJE B IIEJIOM U K OTJICJIbHBIM €€
00BeKTaM U SIBICHUSAM; (POPMUPOBAHUE DKOJOTUYECKOM, T€HETHYECKONH T'PaMOTHOCTH, OOMIEH KyIbTYpHI
MOBEJICHUS B IPUPOJIE; MHTETPAIlMN €CTeCTBEHHO-HAYUHBIX 3HAHU;

npuobpereHue  OOYYaIOUUMHCS ~ KOMIIETEHTHOCTH B PAllMOHAJIBHOM  IPUPOIONOJIb30BAHUU
(cobmrofieHne MpaBUJ TOBEACHHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, Ouocdepbl), COXpaHEHUH
COOCTBEHHOTO 37I0POBbSI M 37I0POBBS OKPYXKAIOLIUX JIto/IeH (coOmroaeHns Mep mpoUIaKkTUKU 3a00JIeBaHUH,
oOecrieyeHre 6€30MaCHOCTH KU3HEAEATEIILHOCTH B YPE3BbIYANHBIX CUTYAIMSX PUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOIb30BaHUSI OMOJIOTMUECKUX 3HAHUI U YMEHUH B TTOBCETHEBHOM JKU3HH;



CO3/1aHUE YCJIOBM JJIsi OCO3HAHHOTO BhIOOpa OOy4arOMMMUCS MHIMBUAYATbHON 00pa3zoBaTeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOIEMY MPO(PECCHOHATFHOMY CaMOOIPEICICHHIO, B COOTBETCTBUU
C MHJMBHUIyaTbHBIMH HHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

Oo011ee unciIo 9acoB, OTBEACHHBIX HA M3y4eHUE OMOJIOTHH Ha YIITyOJIEHHOM YPOBHE CPEIHEro O0IIero
obpa3zoBanus, cocraBisieT 204 vaca: B 10 kiacce — 102 gaca (3 ygaca B Henenmo), B 11 kimacce — 102 gaca (3
yaca B HEJIEJIO).

OT100p OpraHn3aMoOHHBIX POPM, METOZIOB U CPEACTB 00yYeHHS OMOJIOTHH OCYIIECTBIIACTCS C YIETOM
CHeM(pUKNA €ro COICpXKaHWs M HAIpPaBICHHOCTH Ha TNPOJODKEHHWE OHOJOTHYEeCKOro 00pa3oBaHUS B
OpraHu3aIusaX CpeAHEro NpopecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTeNbHBIM YCIOBHEM IPU 00ydeHNH OMOJIOTUU Ha yriyOJIEHHOM YPOBHE SIBISIETCS TIPOBEJCHHE
71a00paTOPHBIX U MTPAKTHUECKUX paboT. Taxke yuacTre 00yqdaronuxcs B BEITIOJHEHUH IPOSKTHBIX U y4eOHO-
HCCIIEIOBATENILCKUX paboT, TeMaTHKa KOTOPBIX OIpENeNseTcss YYUTEIeM Ha OCHOBE HMMEIOLIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB H MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue IporpaMMbl, BBIJIETIEHHOE KYPCU80M, HE BXOJUT B IPOBEPKY FOCYAAPCTBEHHON UTOIOBOI
arrectanuu (['MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast Ouosioruss — KOMIUIEKCHasi Hayka. Kparkas wuctopusi pasBUTHUS OMOJIOTHH.
buosornyeckne Hayku W H3ydaeMble UMH TmpoOnembl. DyHIameHTa bHBIE, NMPUKIAIHBIE W MOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHne OWONOTMHM B (POPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccun, cs3zanHble ¢ OWojorueld. 3HaueHWE OHMOJOTMHM B MPAKTUYECKOH JEATEIIFHOCTH YEIOBEKa:
MEUIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHe IPUPO/IBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. 'apseii, I'. Menaens,
B. U. Bepnanckuii, U. I1. [1aBnos, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, k.
Yorcon, @. Kpuxk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMn», «CrucreMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucTeMbl Kak mpeaMeT wusydeHus Ouonoruu. CBoOMCTBA JKUBBIX CHUCTEM: €IMHCTBO
XMUMHUYECKOTO COCTaBa, IUCKPETHOCTb M LIEJIOCTHOCTb, CJIOXHOCTb U YHNOPSJIOYEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AI1sl, CAMOBOCIPOU3BEACHNE, Pa3ApaKMMOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIH,
MOMYJISIIIMOHHO -BUIOBOM, SKOCHCTEMHBIHN (OMOTe0IIeHOTHIECKuH ), Onocdepusiid. [Iporiecchl, mporcxoasimme
B JKMBBIX cucTeMax. OCHOBHbIE MpHU3HAKU KUBOTO. JKM3Hb Kak opma cymniecTBoBaHus maTepuu. Haykw,
M3yYarolye KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alNH.

N3yuenune xuBbIx cucteM. MeTosl Onoorundeckoit Hayku. Habmonenve, nu3mepeHue, SKCIepruMeEHT,
cucrtemaTusanus, MeraaHanu3. [loHaTe o 3aBUCMMOW M He3aBUCMMOM mniepeMeHHoW. [lmanupoBanue
skcriepuMenTa. [locranoBka wm mpoBepka rtumore3. HymeBas rumorte3a. [lonsrtue BeIOOpKH © €€
noctoBepHOCTh. Pa3bpoc B OGmonormueckux naHHbIX. OIeHKa JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YNIbTATOB.
[IpyuumnHel HCKa)XKEHUS PE3YJIBTATOB IKCIIepUMEHTa. [[oHATHE CTaTHCTUYECKOTO TECTa.

JdemoHcTpauuu

Tabmuis! 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonoruueckue cuctemb», «CBONCTBA KUBOM
MaTepum», «YpOBHU OpraHU3aluH KUBOU NPUPOABD», «CTPOECHHE KUBOTHOM KIETKW», « TKaHU )KMBOTHBIXY,
«CHcTeMbl OPraHoOB YeJIOBEUECKOTro Oprannsmay, «bruoreoreHos», «buocdepa», «Metoapl u3ydeHus KUBOM
MIPUPOJIBI».

O6opynoBanue: J1abopaTopHOEe 00OpyIdOBaHHME Uil TPOBEIACHHS HAOMIOACHU, W3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnoap30BaHue pa3IMUHBIX METOJOB PU U3YUEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knerka — cTpykTypHO-(pyHKIMOHAJIbHAS €AMHUIA KHUBOTO. VIcTOpUs OTKpBITHS KieTku. PaGoter P.
I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxo). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoabl MOJIEKYJISPHON W KJIETOYHOM OHMOJOTMH: MUKPOCKOMMS, XpomaTtorpadus, snekTpodopes,
METOJI MEUEHBIX aTOMOB, AuddepeHLnanbHoe HeHTpU(yrupoBaHue, KyJIbTUBUPOBAaHUE KIETOK. M3yuenue
Quxcuposannvix Klemok. DIEKTPOHHas MUKpockonusi. Kowugokanvnas mukpockonus. BumanvHoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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

Tabmuupl n cxembl: «CBETOBOW MHUKPOCKOIM», «DIEKTPOHHBIH MHKpockom», «Vctopus pa3BuUTHA
METO/I0B MUKPOCKOITUI.



OO6opynoBaHue: CBETOBOM  MHKpPOCKOI, MHKPOIIPENapaTrbl  pPacCTUTENbHBIX, JKUBOTHBIX H
OaKTepUaATBHBIX KIIETOK.

IIpakTuyeckas padora «/3ydeHue MeTo10B KJIETOUHON Ouosioruu (XxpomaTorpadusi, anekrpodopes,
middepenunansaoe nenTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKU

XUMUYECKUH COCTaB KJIETKHM. Makpo-, MUKPO- M YJIbTPAMUKpPOdJIEeMEHThl. Boma m €€ posp Kak
pacTBOpUTEIIS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUHU KJIIETKH, TEIJIOPETyasuu. MuHepajibHbIe BELIECTBA
KIIETKHU, UX OHoJiorudeckast poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KiIETKU. buonormdeckue nonumMepsl. benku. AMHUHOKUCIOTHBIA COCTaB
0enkoB. CTpykTypbl OenkoBOW Mojekyinbl. [lepBuunas cTpykrypa Oeiika, MenTuaHas CBsI3b. Bropuynas,
TpeTUYHasi, 4YeTBepTUYHasi CTPyKTypbl. JleHarypanus. CoiictBa OenkoB. Kiaccudukanus Oenkos.
buonorunueckue pynkum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapu/ipl, TucaxapHibl, OJIMrocaxapuasl U nonucaxapuabl. OOmui IaH CTPOEHUs
1 (PU3HKO-XMMHYECKHUE CBOMCTBA YrieBoA0B. bruonornueckue GyHKIMH YTIE€BOAOB.

Jlunugel. [wapodunsHO-TUIpOPOOHBIE cBoMicTBa. Krnaccudukarmuss maunuaoB. Tpuriuuepuibl,
dhochomunuapl, Bocku, crepousibl. buonornueckue ¢yHkiuu aunuaoB. OOIe CBOMCTBA OMOJIOTHUECKUX
MeMOpaH — TeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. Crpoenune HyknemHoBbix kucioT. Hykneorwunsl. IIpunnmmn
komruieMeHTapHocTu. [lpasuno Yapradda. Crpykrypa JIHK — nBoitHas cnupanb. MecToHaxoXJeHHE U
ounonornueckue ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crpoenune monekynbsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonornueckue GyHKIIU
AT®. BoccTaHOBJICHHBIE TTEPEHOCUYHKHU, UX QYHKIIMU B KIETKe. /pyeue Hykneosuompugochamor (HTD).
CexBenupoBanue [IHK. Memoowl eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHas Ouonorus: OHOXUMHUYECKHE ¢ OWOPHU3WUECKHE WCCICIOBAaHUA COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYpBI OMOMONeKyl. Modenuposanue cmpykmypol u QyHKYutl OUOMONEKY U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. Ionunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «PacripeneneHre XUMHUYECKHX 3JIEMEHTOB B HEXKUBOUM mpuponae», «PacnpeneneHue
XMUMHYECKUX JIEMEHTOB B JKUBOI MPUPOJIE».

Tabmumpl u cxembl: «llepuoauueckas Tabiviia XUMUYECKHX 3JIEMEHTOBY», «CTpoeHHE MOJIEKYJIbI
BOJbI», «BemiectBa B cocTaBe OpraHu3moBy», «CTpoeHHEe MOJeKyilbl Oenka», «CTpyKTypbl OelKOBOMU
MOJIEKYNbI», «CTpOoeHHEe MOJIEKY YIiieBOJ0BY, «CTpoeHHEe MOJIEKYI TUIUAOBY, «HyKiIeMHOBbIE KUCIOTHIY,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XUMUYECKas IOCyJa U 000pyJ0BaHHUE.

JlabopaTopHas pa6ora «O0HapyxeHHEe OETKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIUII.

JlabopaTopHas pa6ora «/ccnenoBanue HYKJICHHOBBIX KHUCIOT, BBICIIEHHBIX U3 KIETOK Pa3IMYHbIX
OpPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tumnsl KJIeTOK: SyKapruoTHYecKas U MpokapruoThueckas. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHuUs
KIIETKH.

Ctpoenue npokapuoTudeckoit kieTku. Kinerounas crenka 6aktepuil u apxeit. OcoO€HHOCTH CTPOEHUS
reTepoTpoHOi 1 aBTOTPO(YHOM MPOKAPUOTUYECKUX KIIETOK. MecTo U poJib IPOKapuoT B OHOIIEHO3aX.

CtpoeHne ¥ (QyHKIMOHUPOBaHME dSyKapuoTHUecKodl kierku. [lna3marmyeckas MemOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckoil mMeMOpaHbl. TpaHCIOPT BELIECTB yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHBIA (nuddy3us, obnmeryéHHas aud@ysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PaboTa HaTpuii-kaqueBoro Hacoca. DHIOIUTO3:
NUHOLUTO3, (harormro3. Ok3omuto3. Kierounas crenka. CTpykrypa ¥ (QYHKUIHMU KJIETOYHOM CTEHKH
pacteHuii, rpuboB.



Huronnazma.  Lurozons.  Lurockenmer.  JIBwkeHue  muTomiasmbl.  OpraHoujpl  KIETKH.
OnHoMeMOpaHHbIE OPraHOUIBI KIIETKHU: dHo1IIa3Matudeckas cethb (DI1C), anmapat ['oab1Ku, TH30COMBI, HX
cTpoeHHe M (QyHKIHH. B3anMMOCBS3b OJHOMEMOpaHHBIX OpPraHOMJOB KiIETKH. CTpOEHHE TPaHyIsSpPHOTO
perukynyma. Mexanusm nanpasnenus oenxkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpaHynasipHBIN) SHAOIUIA3MATHUECKUN peTukyinyM. CekperopHas (yHKIHS armapara
Tomemxu. Moougurayus berxos 6 annapame Ionvoxcu. Copmuposxa bOenxkos 6 annapame I onvodcu.
Tpancnopr BemecTs B KiIeTKe. Bakyosn pactutenbHbIX KieToK. Kinerounstit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUABI KIETKH: MUTOXOHAPHUH, IIACTUIBL. [Ipoucxodcoenie Mumoxonopui u
nracmuo. Cumbdbuocenes (K.C. Mepeockosckuil, JI. Mapeynuc). CtpoeHrne W (yHKIMH MUTOXOHIPHHA WU
mwiactull. [lepBuyHble, BTOPUYHBIE U CIOXHBIE TUIACTUABI (POTOCUHTEZUPYIOIINX 3YKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JIESUKOTIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranounsl kiietku CTtpoeHne M (QYHKIMM HEMEMOpPAaHHBIX OpPraHOMJOB KIIETKH.
PuGocomel.  IIpomesxcymounvie uramenmer. MuxpodunamMeHTbl. AKkmuHosvie MUKpopuiamenmaoi.
Mpl11e4yHbIe KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleyHbLX Kiemok. MukpoTpyoouku. KieTouHblit EeHTp.
CrpoeHue M JBMKEHHME KTYTUKOB U pecHU4Yek. MukporpyOouku uutomiaasMel. LlenTpuons. benxu,
accoyuupogantvle ¢ MUKpogunamenmamu u muxpompyboukamu. MomopHule denxu.

Anpo. Obonouka siapa, XpOMaTUH, KapHOIla3Ma, SIAPBINIKH, UX CTpOoeHHE U (QYHKIUH. SaepHbIi
0enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacloioKeHHEe XPOMOCOM B MHTEp(ha3HOM siape. JyXpomamuH u
cemepoxpomamur. Belkum XpomaThHa — TUCTOHBI. J{unamuka s0epHou 0007104Ku 6 mumo3se. AHoepubiil
Mpancnopm.

Knerounsie BrimoueHusi. CpaBHUTENbHAs XapakTEpUCTHUKAa KIETOK DJYKapHOT (pacTUTENbHOM,
KUBOTHOM, TpHOHOI).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKApUOTUYECKOW KIETKHW», «CTPOCHHE J>KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpOoeHHEe MUTOXOHAPHUN», «Sapo», «CTpoeHne mpoKapuoTUYECKOM
KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpENnaparbl pacTUTEIbHBIX, >KHUBOTHBIX KIETOK,
MUKpOTpenaparbl 6akTepHalIbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOWCTB KIETOYHON MEMOpPaHBD».

JlabopaTopHas padora «/ccienoBanue mia3Moin3a 1 Jeria3MoiIn3a B PACTUTENIBHBIX KIIETKaX.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U MPeBpPALICHHE JHEPTHHU B KJIETKe

AcCUMWIALNS U JUCCUMUIISIUS — JIBE€ CTOPOHBI MeTabomu3ma. Turbsl oOMeHa BelecTB: aBTOTPOGHBIN
U retepoTpodHblid. YyacTue KUCIOpoJa B OOMEHHBIX Mpoleccax. JHEepreTuyeckoe obecrneyeHne KIeTKU:
npeBpamenue AT® B oOMeHHBIX mporeccax. DOEepMEHTATHUBHBIM XapakTep peakUuid KIETOYHOTO
Merabonu3zma. DepMeHThl, WX CTpOeHHe, CcBoiicTBa W MexaHu3M neicTBus. Kodepmentsl. Ornmuus
(epMEHTOB OT HEOPraHWYECKHX KaTalnu3aTopoB. benku-akTHBATOPHl U OENKH-UHTUOUTOPHI. 3aBHCHUMOCTH
CKOPOCTH (pepMEHTATUBHBIX PEAKIIUi OT pa3IMYHBIX (PAaKTOPOB.

[lepBUUHBINl CMHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
Gpomocunmes y oaxmepuii. Ceemocobupaowue nueMeHmvl U NUSMEHmMbl peakyuoHHo2o yewmpa. Poib
XJIOPOILIACTOB B Mporiecce hoTocunTeza. CBeToBast U TeMHOBas pa3bl. @omoodvixanue, Cz., C4- u CAM-munsi
Gpomocunmesa. lponyKTHBHOCTH (OTOCHHTE3a. BriusHue pa3nuuHbiX (aKTOPOB HAa CKOPOCTh (POTOCHHTE3A.
3HayeHue HOTOCHHTE3A.

Xemocunte3. Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB: HUTpUHUIMpYIOIIME  OaKTepHH,
xKenezo0aKkTepuu, cepoOakTepun, BOJIOPOIHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoO6Hble opranu3mbl. Buasl 6poxenus. [IpogykTsl OpOKEHHSI U UX UCIOJIb30BAHUE YETIOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3MbI KaK 00bEKThI OMOTEXHOJIOTHH U BO30yIUTEIN O0Ie3HEH.



AdpoOHBIE OpraHu3Mbl. DTallbl dHEPreTHYeckoro oomena. IloaroroBurenbHbIA 3Tam. [HKomU3 —
OECKUCIIOPOIHOE PACIIEIUICHHE TTTIOKO3bI.

buonornueckoe OKuCIEHHE, WIA KIETOYHOE JblxaHue. PoJib MHUTOXOHIpUK B mOpoleccax
ouonornyeckoro okucieHus. Luknmuueckne peakuuu. OkucnurenbHoe (GochopunrpoBanue. uepeus
Membpannoeo epaduenma npomonos. Cunmes ATD.: paboma npomonnoti AT@-cunmasvl. TlpenmyiecTsa
a’poOHOTO TyTH 0OOMEHA BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETHISCKOTO OOMEHa.

JdeMoHcTpanuu

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuens,
I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoToCcHHTE3Y», «DHEpreTHUecKuii oOMen», «buocuHTe3 Oenka», «CTpoeHue
(dhepmeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOI, 000pyI0BaHUE JIsl IPUTOTOBJICHUSI IOCTOSTHHBIX U BPEMEHHBIX
MHKPOIIpEnapaTosB.

JlabopaTopHasi padora «/3yueHue kaTanuTHYECKON aKTUBHOCTH (PepMEHTOB (Ha MpUMeEpPEe aMuias3bl
WJTU KaTajasbl)».

JladbopaTopnasi paGora «M3ydeHue ¢GepMEHTATUBHOTO pACIICIUICHUS TIEPOKCHa BOJOpoJa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciencrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun marpuuyHoro cuHTtesa. [IpwHIHMI KOMIJIEMEHTAPHOCTH B PEAKIMIX MATPUYHOTO CHHTE3A.
Peanusanus HacnencTBeHHOM HHPoOpManuu. I eneTnueckuit KoJ, ero cBoicTBa. TpaHCKpUIIMS — MaTPUUHBIN
cunre3 PHK. IIpuHIUIIBI TpaHCKPUIILIMKU: KOMIIJIEMEHTAPHOCTh, aHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sransl. Yuactue tpancnopTtHeix PHK B OnocunTese Oenka. YcnmoBus OnocuHTE3a
oenka. KogupoBanne aMuHOKHCIIOT. Posib pubocom B OMocHHTE3e Oelka.

Coepemennvie npeocmasgnenus o cmpoenuu 2enos. Opranusaiys reHoMa y IpoKapuoT U 3YKapuoT.
Perynsuusi aktuBHOCTH TeHOB y mpokapuot. ['mmorte3a onepona (P. XKakoo, K. Mano). Monekyraprvie
MeXauuzmbl 3KCnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6 pe2ynayuu pabomsi ceHos. Perymnsius
0OMEHHBIX IPOIECCOB B KileTke. KieTouHslit romeocTas.

Bupychel — HekieTouHble (GOpPMBI KU3HU M 0OJIUraTHbie mapa3utbl. CTpOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, pETpPOBUPYCOB, OaktepuodaroB. Kuszuennwviti yuxn [[HK-codepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasa, unmezpasd.

Bupychbie 3a0oseBanusi 4denoBeka, >KMBOTHBIX, pactenuid. CIIMJ], COVID-19, couuanbHble U
MEJUIIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmezpayus u aunaiuz 6oavwux maccusos («bigdatay) cmpyxmyprvix
buonoeuueckux oanuvix. Hanomexuonoeuu ¢ ouonocuu u meouyure. Ilpoepammupyemoie ynkyuu 6exos.
Cnocobwi 0ocmaexu nekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckMii.

TaGnuue! u cxemsl: «buocunres 6enka», «I'eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knetounsii mukmn, ero mepuonabl u perynsiuus. MuHtepdasza u muto3. OcoOEHHOCTH MPOIIECCOB,
nportekarmux B uatepdaze. [loaroroBka kinetku k nenenuro. [IpecuHTreTndeckuii (MOCTMUTOTHYECKUH),
CUHTETHUYECKUIN U MIOCTCUHTETUUYECKUH (MPEMUTOTUUECKHIA) TEPUOIBI UHTEP(A3BI.

Matpuunsiii cunre3 [IHK — permnukanumsa. [lpunnuns! perumkanuu JIHK: xommiemeHTapHOCTSD,
MOJYKOHCEPBATUBHBIN CUHTE3, aHTUNIapasuiebHOCTh. Mexanusm pemukau JJHK. Xpomocomsl. Ctpoenue



xpomocoMm. Tenomepsl W TenoMepasa. XPOMOCOMHBIH Ha0Op KIETKHM — KapuoOTHUI. JIUIUIOWAHBIA U
rarIoNIHbINA HabOpbl XpoMOCOM. ["'oMOJI0rH4HbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne winetku — muto3. CTagum MHUTO3a M IPOUCXOJAIIME B HUX Mpouecchl. TUmbl MHUTO3a.
Kaprokunes u nurtoknnes. buosornueckoe 3Ha4yeHIE MUTO3a.

Perymsiiust MUTOTHYECKOTO [UKIIA KIIETKU. [IporpaMmmupyeMast KiieTouHasi THOEIh — aromnTo3.

Knerounoe sapo, XpomMocoMmbl, (yHKIMOHaNbHAs Te€HOMUKA. Mexanusmel nponugepayuu,
ougpgpepenyuposku, cmapenus u euberu kiemox. «L{ugpposas kiemkay — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBIH MUK KICTKH», «MuT03», «CTpOoCHHE XpOMOCOMY, «Perumkarus
JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapathl: «MHUTO3 B KJIETKAaX KOPEIIKa JIyKay.

JlabopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnasi pabora «HaOmogenne MuTO3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha TOTOBBIX
MHUKpOTpenaparax)».

Tema 9. CTpoenue u pyHKIMHU OPraHu3MoOB

buonoruueckoe paszHooOpazue opraHu3mMoB. OTHOKJIETOYHBIE, KOJIOHMAJIbHBIE, MHOTOKJIETOYHbIE
OpraHU3MBI.

OCOOCHHOCTH CTPOCHHSI W JKU3HEACITEIHPHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJIETOYHBIE TPHOBI, OTHOKJIETOYHBIE BOJIOPOCIH, APyrue MPoTUCTH. KoJTOHMabHBIE OpraHU3MBI.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMbI OpraHoB. Opranusm
Kak equHoe 1enoe. 'omeocras.

Txanu pacteHuid. Tumbel pacTUTENBHBIX TKaHEW: OOpa3oBaTeNbHAs, TMOKPOBHAS, IPOBOISAIIAS,
OCHOBHasl, Mexannueckass. OCOOEHHOCTH CTPOCHHUS, PYHKIIMI U PACIOJIOKEHHUS TKaHEH B OpraHax pacTCHUH.

TkaHM KMBOTHBIX M 4YelOBEKa. THMNbl >KMBOTHBIX TKAaHEH: SMHUTENWalIbHAasA, COCIWHUTEIbHAS,
MbllieyHasi, HepBHas. OcoOeHHOCTH cTpoeHus, GYHKIMM U pacloJIOKEHUsl TKaHEeH B OpraHax »KHUBOTHBIX U
YEJI0BEKa.

Oprassl. BereratuBHble U reHepaTUBHBIE OpPraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB XKUBOTHBIX
1 yesnoBeka. OyHKIMY OpraHOB M CUCTEM OPI'aHOB.

Onopa Ttenma opranusmoB. Kapkac pacrennil. CkeneTrsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHYTpeHHH ckesieT. CTpPOCHUE U TUIIbl COSMHEHHS KOCTEH.

JIBukeHre OpraHu3MoB. JIBIKEHHE OJHOKIIETOYHBIX OPraHMW3MOB: aMEOOUIIHOE, IKTYTUKOBOE,
pecHuyHoe. JIBMKEHHME MHOTOKJIETOYHBIX PACTEHUM: TPONU3Mbl M HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iuranue opranuzmos. IlornonieHne Bobl, YrI€KUCIOTrO ra3a 1 MUHEPAJIbHBIX BEIECTB PACTEHUSMH.
[lutanue XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE mNHIleBapeHHe. [luTaHue MNO3BOHOUYHBIX
AKUBOTHBIX. OTAEIbI NUILEBAPUTENBLHOTO TpakTa. [IumeBapurensHbie xenes3sl. [lumeBapurtenbHas cucrema
YeJI0BeKa.

Jlpixanue opranu3moB. Jlpixanue pactenuil. [Ipixanwe kuBOTHbIX. [luddysus razos uepes
MOBepXHOCTh KieTku. KoxHoe npixanue. JlpixaTenbHas MoBepxXHOCTh. JKabepHoe W NEro4YHOE AbIXaHUE.
JIpixaHue TO03BOHOYHBIX JKUBOTHBIX W YEJIOBEKA. OBOJIOIMOHHOE YCJIOKHEHHE CTPOCHHS JErKUX
MMO3BOHOYHBIX JKMBOTHBIX. [[pIXaTenbHas cucTemMa uenoBeka. MexXaHW3M BEHTWJISILMU JIETKUX y NTUL U
MJIeKOTUTAOMUX. Perynsamus apixanus. JpIxarenbHbie 00bEMBI.

TpancnopT BemiecTB y OpraHu3MOB. TpaHCHIOPTHBIE CHUCTEMbI pacTeHUH. TpaHCHOPT BELIECTB Yy
KUBOTHBIX. KpoBeHocHast cuctema u €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX XUBOTHBIX M
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru kpoBooOpatieHusi. DBOIIONUOHHBIE YCIOKHEHUS
CTpOEHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepana u e€ peryssims.

Boinenenune y opranusmoB. Beinenenue y pacteHuid. Beinenenue y KUBOTHbIX. COKpaTHUTEIbHBIE
Bakyosid. Opransl BbaeneHus. OuUIbTpanus, ceKpenus U 00paTHOEe BCaChIBaHHE KaK MEXaHU3MBI PabOTHI



opraHoB BblieieHMs. CBs3b IOJOCTU TeJla C KPOBEHOCHOM M BBIIEIUTENBbHOW cucTeMaMM. Beinenenue y
MIO3BOHOYHBIX XUBOTHBIX U uesoBeka. [louku. Ctpoenue u QynkunonupoBanue Hedpona. ObpazoBaHue
MOYH y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuil M LUCTHI
IpocTEeHIINX. 3aliuTa y MHOTOKJIETOYHBIX pacreHuid. Kyrukyna. CpencrBa macCHUBHOW M XMMMUYECKOM
3auThl. OUTOHIUABI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX NpOU3BOJAHBIE. 3alldTa OpraHu3Ma OT
Oone3nel. MIMmyHHas cuctema dYenoBeka. KieTOUHBIH W TyMOpaJbHBIH MMMYHUTET. BpokI€HHBIN U
nproOpeTEHHBIN crienupuIecKuii IMMYHUTET. Teopus KIOHaAIBHO-cenekTuBHOro umMmynnreta (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poiib BpoXJIEHHOTO UMMYHUTETA B
Pa3BUTHUHU CUCTEMHBIX 3a00JIEBaHMIA.

PaznpaxkxumMocTe M peryisiuss y OpraHu3MoB. Paznpa’kuMoCTh Yy OJHOKJIETOYHBIX OPTraHHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisauus y pacTeHuil. POCTOBBIE BeleCTBA U UX 3HAYCHUE.

HepBHas cucrema u peduiekTopHast peryisius y >KUBOTHbIX. HepBHas cucremMa u €€ OTIenbl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y KUBOTHBIX. OTHENbl TOJIOBHOTO MoO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexropHas ayra. be3ycinoBHbIe U yCITIOBHBIEC PEQIICKCHI.

['ymopanbHas perynauus U SHAOKPUHHAs CHCTEMa >KMBOTHBIX M yesioBeka. JKenesbl 3HIOKPUHHO I
CUCTEMBI U UX TOPMOHBI. JlelicTBre TOpMOHOB. B3auMOoCBsA3b HEPBHOM M SHAOKPUHHOU cucTeM. ['unoramamo-
runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuup u cxembl: «OTHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOJAOpOCINY, «bakTtepumny,
«IIpocreitmme», «OpraHbl UBETKOBBIX pacTeHHI», «CHUCTEMbl OpPraHOB TMO3BOHOYHBIX KMBOTHBIX),
«BayTpeHHee cTpoeHHne HaceKOMbIX», «TkaHu pactenmit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIs»,
«CTpocHHME JHMCTOBOM IIACTMHKW», «TkaHM »KUBOTHBIX», «Ckenmer uyenoBeka», «llumesapurenbHas
cucremay, «KpoBeHocHas cucremay, «JlpixarenpHas cucremay, «HepBHas cuctemay, «Koxay, «Mpbliiedynas
cucreMa», «BpraenuTenbHas cuctema», «OHIOKpUHHAs cucTeMay», «CTpoeHue Mplmuel», «HMMyHHTET»,
«Kumeynononoctusie», «CxemMa NUTaHUS paCTeHUN», «KpOBEHOCHBIE CUCTEMBI I03BOHOYHBIX KUBOTHBIX,
«Crtpoenue ruzips», «CTpoeHue iaHapumn», «BHyTpeHHee CTpOCHHE 105K IEBOTO 4epBs», «HepBHas cucrema
pb10», «HepBHas cucrema narymkn», «HepBHast cuctema nmpecMblkaromuxcs», «HepBHas cucrema nTuiy,
«HepBHas cucrema miiekonuraromux», «HepBHas cuctema yenosekay, «Pediekc.

OOopynoBaHMe:  CBETOBOM  MHMKpPOCKOI, MHKpOIpenapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpPOIIpENapaTsl TKAHEH, PAKOBUHBI MOJIIIIOCKOB, KOJUIEKLIMM HACEKOMBIX, UTTIOKOKHX, KUBBIE IK3EMILIAPHI
KOMHATHBIX pacTeHUH, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIaKHbIE IpenapaThl >KMUBOTHBIX, CKEJIEThI
IIO3BOHOYHBIX, KOJUIEKLIMHM OECIIO3BOHOYHBIX JKUBOTHBIX, CKeJeT 4eJoBeKa, oOopyldoBaHUEe [Uis
JEMOHCTpAIMM MOYBEHHOI'O M BO3/YIIHOTO MHUTAaHUS PACTEHMH, pacLIeIUVIeHHs KpaxMmana U OeJIKOB I0J
neicTBueM (hepMEHTOB, 000PYIOBaHHUE Ul JAEMOHCTPALMU OIBITOB 10 U3MEPEHUIO KU3HEHHOH E€MKOCTH
JETKUX, MEXaHU3Ma JbIXaTeJIbHBIX ABM)KEHUH, MOJEIIN FOJIOBHOIO MO3ra Pa3IMYHbIX )KMBOTHBIX.

JlabopaTopnasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHne OpraHoB LIBETKOBOI'O PaCTEHHUSD.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTaHN3MOB

®opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosoe (BKIII0Yasi BEreTaTUBHOE) U MoJioBoe. Buipl 6ecrionoro
Pa3sMHOXKEHMS: TOYKOBaHUE, CIOPY/IALMS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pa3muoxkenue. IlonmoBeie kieTku, unu ramersl. Meiio3. Cragum Mmeiio3a. [loBenenue
xpomocoM B Meio3e. Kpoccnnrosep. buonorndeckuii cMpIcii Melio3a M MOJIOBOTO Ipoliecca. Melo3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazButue. ['amerorenes y xuBoTHbIX. [1os0BbIE Kene3bl. OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK. CriepmaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.



OmoioTBOpeHNe U AMOPHOHATFHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOJOTBOPEHUS: HapyXKHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HAyKa O Pa3BUTHUU OPraHU3MOB.
Mopgozenez — oona uz enasnvix npobrem ambpuonocuu. Konyenyus mopghozenos u mooenu mopgozenesa.
Cramum sMmOpHoreHesa JKMBOTHBIX (Ha mpumepe Jiarymku). [lpobnenme. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoganHoe opoobaenue. bracmyna, munvi 6Onacmyn. OcoOeHHOCTH
IpoOJICHUsT MIICKOMUTAIOIIUX. 3apOJbIIIeBbIe JIMCTKUA (racTpyisinus). 3akjajka OpraHoB W TKaHEH u3
3apO/BIILIEBbIX JIMCTKOB. B3anMmHOe BiMsHME YacTell pa3BUBAIOLIETOCs 3apojbllia (3MOpHOHANbHAS
MHAYKLKA). 3aKiIa/ka [laHa CTPOEHHUS )KMBOTHOTO KaK pe3ysbTaT UEPApXUUYECKUX B3aUMOJEHCTBUIA T'€HOB.
Brusinue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAFOIIEH CPEIIBI.

Poct u pa3Butne xuBoTHbIX. [locTamOpuonaneHelii nepuoa. Ipsimoe u Henpsimoe pazsurue. Pazpurue
¢ metamopdo30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX. bHOJOTHYeCKOe 3HAUEHUE TPSIMOTO U
HETIPSIMOTO Pa3BUTHSI, UX PACIIPOCTPAHEHHE B IPUPO/IE. TUIIBI pOCTa )KUBOTHBIX. DAKTOPHI PETYIISIINHN POCTa
KUBOTHBIX M denoBeka. CTaguu MOCTIMOPUOHAIBHOTO PAa3BUTHUSI Y JKUBOTHBIX U 4YesoBeka. [lepuojbl
OHTOreHe3a uenoBeka. CTapeHue U cMepTh Kak OMOJIOrMYeCcKre POLECCHI.

Pa3mHokeHnue u pa3Butue pacteHuil. 'ametoput u cnopodur. Meiio3 B )KM3HEHHOM IIUKJIE PACTEHUH.
OO6pazoBanue crmop B mporecce Mmeno3a. ['amertorenes y pacteHuit. OIIOAOTBOPEHHE W Pa3BUTHE
PacTUTENBHBIX OPTaHU3MOB. J[BOITHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE
CEMEHU.

MexaHu3MBI PEryISIy OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. [lIneman.

Tabmupt u  cxembl: «BereratuBHOe pasMHOXKeHHE», «THUMBl OEcrosoro  pa3MHOKEHH,
«Pa3MHOXeHHE XJIaMUIOMOHAnb», «Pa3MHOXkeHue »5BrieHb», «PasMHOXKeHHEe ruapb», «Menos»,
«Xpomocomely, «l'ametoreHes», «CTpoeHHE SHILEKIETKH M criepMaTo3ousia», «OCHOBHBIE CTaJauH
oHTOreHe3a», «lIpsamoe W Hempsimoe pa3BuTHUE», «Pa3BUTHE MailCKOro xyka», «Pa3BuUTHE capaHuny,
«Pa3zButne nArymku», «JI[BoiHOE OIUIOIOTBOPEHUE Y I1BETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJIHOJIOJIBHBIX U IBYI0JIbHBIX PACTEHUI, < KM3HEHHBIN LIMKI MOPCKOM KalmyCThl», « ) KM3HEHHBIN LUK MXay,
«OKW3HEHHBIN TUKII TAIIOPOTHUKAY, «KM3HEHHBIN IIUKII COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTpENapaThl SMIEKIETOK U CIIEPMAaTO30UA0B, MOJIEIh
«IMKa pa3BUTHS JIATYLIKH.

JlabopaTopHas padora «/3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy».

IIpakTHyeckasi padora «BbisgBlIeHNE IPU3HAKOB CXOCTBA 3apObIILIEH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BHICIIUX PACTCHUN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M MI3MEHYHMBOCTH OPraHN3MOB

HcTtopus craHOBieHHUS M Pa3BUTHUSl TeHETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®dpwuza, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Pabotsl H. K. Konbrosa, H. . BaBuiosa,
A. H. beno3zepckoro, I'. /I. Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE T'€HBI,
aNbTEPHATUBHBIE MPU3HAKHU, TOMUHAHTHBINM U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3Ur0Ta, YUCTAst
TUHUS, TUOPUABI, TeHOTHUTI, PeHoTHr. OCHOBHBIE METO/IbI T€HETHKHU: THOPUIO0IOTHIECKHUM, ITUTOIOTHUECKUH,
MOJIEKYJIIPHO-T€HETUUECKUH.

JdeMoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne ®pu3s, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H. benozepckuii,
I'. [I. Kaprnieuenko, 0. A. ®ununuenko, H. B. TumodeeB-PecoBckuii.

Tabmuie! u cxembl: «MeToIbI TEHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHas pa6ora «/[po3oduna kak 00BEKT TeHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckperuBanue. [lepBoiii 3akon MeHiens — 3aKk0H eTMHO00pa3usi THOPUIOB IEPBOTO
nokosieHus. [IpaBuno pgomuHupoBanus. Brtopoi 3akoH MeHpaens — 3aKOH pacUICIUICHHS IPU3HAKOB.
[uTosornueckue 0CHOBBI MOHOTMOPHUIHOTO CKpELMBaHus. [ unore3a YuCToThl raMer.

Ananusupyroniee ckpeuiuBanue. lIpomexyTouHblii  Xapakrep HacienoBaHus. Pacuiernenue
IIPU3HAKOB IPU HENOJHOM JOMHHHPOBAHUU.

JuruOpumHoe ckpeniuBanue. Tperwid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HAacleOBAaHUS
pu3HaKoB. LluTonoruueckre 0CHOBbI TUTMOPUIHOTO CKPELIMBAHUS.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CueruieHHOe HaclieJoBaHWE T'€HOB,
HapylIeHUE CLUEIUIEHUS MEX Ay FreHaMu. XpOMOCOMHasi TEOPUsI HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M ONPEJENIECHHUS 10J1a. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIii U rereporaMeTHbld MoJ. ['eHeTHyeckass CTPyKTypa MOJIOBBIX Xpomocom. HacnepgoBanue
MIPU3HAKOB, CIIETNIEHHBIX C [I0JIOM.

I'enoTun kak nenoctHas cucrema. [lneoTponust — MHOKECTBEHHOE JEHCTBHE TeHa. MHOKECTBEHHBIN
annenusM. BzaumonelictBrue HeasenbHbIX TeHOB. KommiieMenTapHocTh. Onucras. [lomumepust.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSL PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKke (PU3NOJIOTHYECKUX
MIPOLIECCOB, MOBEJACHMSI U KOTHUTUBHBIX (PyHKIUH. ['eHeTHUeckne MeXaHU3Mbl CHUMOMOIeHe3a, MEXaHU3MBI
B3aUMOJICHCTBUSL «XO3MH — Iapas3uT» U «XO35IMH — MUKpOOMOM». ['eHeTnyeckue acmeKThl KOHTPOJS U
M3MEHEHHUsI HacJIeICTBEHHOM NH(OpPMAaLIUY B TOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmusr u  cxembl: «llepBeiif U BTOpoil 3akoHbl Mennens», «Tperuit 3akon Mennensy,
«AHanuzupyroliee ckpemrpanuey», «Henonnoe nomuanpoBanue», «ClenjaeHHOE Haclae10BaHUE MPU3HAKOB
y apo3odunsy, «'enetrka nonay, «Kapuotun venoseka», «Kapuotun apozoduibl», «KapruoTu OTULIBD,
«MHOK€ECTBEHHBIH aIelIn3M», «B3anMoIeiCTBHE TCHOBY.

O6opynoBaHue: MOJEINb ISl IEMOHCTPAIIMN 3aKOHOB €IMHOO0pa3usi THOPHUIOB TIEPBOTO MOKOJICHUS U
pacuIeIuIeHUs] TPU3HAKOB, MOJENb U1 JEMOHCTpAlMM 3aKOHA HE3aBHCHUMOTO HACIEIOBaHUS IMPU3HAKOB,
MOJIENb IS JEMOHCTPALIMHN CIIETUIEHHOTO HACJIeI0BaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOIIpEnapar:
«Ipo3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnueckas padora «/3ydyeHnue pe3yinbTaToB JUTHOPUIHOTO CKPEUIUBAHUS Y APO30PUIBDY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

BiaumopneiictBue renoruna u cpeabl npu GopmupoBaHuU (GeHoTuna. M3MEeHUYMBOCTH MPU3HAKOB.
KauecTBeHHBIE U KOJMYECTBEHHBIE MPU3HAKKU. BUIbl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHASL.

MonudukanronHass U3MEHYMBOCTh. Ponb  cpeapl B (GOpMUPOBAHUU — MOJU(DUKALUMOHHON
n3menunBocTd. Hopma peakinuu npusHaka. BapuannonHuslil psii v Bapuainmonsas kpusas (B. HMoranncen).
CpoiicTBa MOIM(UKAIIMOHHONW U3MEHYUBOCTH.

I'enoTunuueckas u3MeHYMBOCTh. CBOMCTBA F€HOTUINMYECKON M3MEHUUBOCTU. BUabl reHOTUITNYECKOM
W3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOuHaTHBHAass W3MEHYMBOCTb. MeHo3 M TOJOBOM mpolecc — OCHOBa KOMOMHATUBHOU
M3MEHYMBOCTU. Posib KOMOMHATUBHOM N3MEHUYHMBOCTH B CO3[JAHUU I'€HETUYECKOT0 pa3HO00pa3us B peiesnax
OJIHOTO BHUJA.

MyranuoHHasi U3MEHYUBOCTb. Buabl MyTanuii: T€éHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYUUPOBAHHBIE MyTalMU. SOepHbIE W LUTOIIa3MaTudeckue Mmyranuu. CoMaTHYeCKHE M I0JIOBBIE
MyTaiuu. [[puurHbl BOSHUKHOBEHMS MyTalii. MyTareHsl U UX BIMSHUE HA OPTAaHU3MBbI. 3AKOHOMEPHOCTH
MYTaLlMOHHOTO IIpOLECCa. 3aKOH FTOMOJIOTMUECKUX PSIIOB B HacieACTBEHHOU u3meHunBocTH (H.M. BaBunos).
BHesnepHas U3MEHUYNBOCTD M HACIIEICTBEHHOCTD.

Onueenemuka u SNUEHOMUKA, PONb INUSEHEMUUECKUX PaKMOPO8 & HACIe008AHUU U USMEHYUBOCU
Genomunuyeckux NPU3HAKo8 y opeaHu3Mos.

JdeMoHcTpanuu



IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuie! u cxembl: «Buabl n3MeHUIUBOCTHY, «MomuduKkannoHHas H3MEHUINBOCTEY, «KoMOMHaTHBHAS
W3MEHUUBOCTBY, «Meio3», «OmnogorBoperne», «['eHeTndeckue 3a0o0lieBaHUs uYeNOBeKa», «Bumipl
MYyTaLumn».

Ob6opynoBanue: XKUBble U TepOapHbIe HK3EMIUIIPHl KOMHATHBIX pacTeHH, pucyHku ((ortorpadum)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JladbopaTopnasi pabora «VcciemoBaHue 3aKOHOMEPHOCTEH MOAMUGPUKAIMOHHON HW3MEHYMBOCTH.
[TocTpoeHne BapualMOHHOTO psiia ¥ BApUALIMOHHON KPUBO».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eneTnka yejioBeka

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HCCIIEIOBaHHS TE€HOMa uYesoBeKa. MeTobl
M3Y4YEHUs] TEHETHKU 4YeJOBEKa: TEeHEAJOTUYECKUM, ONM3HEIOBBIM, IUTOTCHETUYECKUMN, TMOMYJSIIIMOHHO-
CTATUCTUYECKUU, MOJIEKYIsIpHO-TeHeTnueckuii. COBpEMEHHOE OMpEEICHHEe Te€HOTHIA: IMOJTHOTEHOMHOE
CEKBCHHpPOBAHUE, TEHOTUIIMPOBAHWE, B TOM uuciae ¢ mnomoupto II[[P-ananu3za. HacnencrBennsie
3a0osyeBaHusl 4YenoBeka. ['eHHbIE M XPOMOCOMHBIE 0O0JIE3HM 4elloBeKa. boyie3HW ¢ HaclueACTBEHHOM
MPEAPACIIOIOKEHHOCThI0. 3HaUYeHNE METUIIMHCKON TeHETUKH B MPEAOTBPAIIEHNUN U JICUCHUU TeHETHUECKUX
3a0o0yieBaHMi 4YeloBeka. Menuko-TeHeTHuYeckoe KOoHCyiabTHpoBaHue. CTBosoBble KieTkd. [loHsThe
«TEHETUYECKOTO TPy3a». OTHYECKHE AaCIEKThl HCCIEIOBAaHUN B OOJACTH pEJaKTUPOBAHUS TEHOMa M
CTBOJIOBBIX KJIETOK.

I'eneTnveckue GakTOpbl MOBBIIEHHOW YyBCTBUTEILHOCTH YEJIOBEKA K PU3NUECKOMY U XUMHUIECKOMY
3arpsi3HEHUI0 OKPYKAOIIEH cpesbl. [ eHeTndeckas mpeapacioaoKeHHOCTh YeIOBEKa K TATOJIOTHSIM.

JdeMoHcTpauuu

Tabmuis! u cxembl: «KapuoTtun yenoBekay, «MeToabl H3y4eHUs T€HETUKU YeTIoBeKay, «[ 'eHeTnueckue
3a00JIeBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanusi U cenekius. 3apoKIACHUE celeKuu U noMectukanuu. Ydyenue H. M. BaBuioBa o
[lenTpax MpOUCXOXKAEHUS U MHOrooOpasusi KylIbTYpHBIX pacTeHuil. Pojib cenexkuuu B CO3AaHUU COPTOB
pacTeHuil ¥ nopoj kKUBOTHBIX. CopT, mOopoAda, IWITaMM. 3aKOH FOMOJIOTUYECKHX PSAJOB B HACJIEICTBEHHOU
u3menunBoctd H. Y. BaBuiosa, ero 3Hauenue Asis CeEKIIMOHHON pabOThI.

MeToapl ceneKIMoHHOW paboThl. McKycCTBeHHBI OTOOpP: MAacCOBBIM M WHIAMBUIYaTbHBINA. DTaIbl
KOMOHMHAIIMOHHOM cenekiuu. VcnpiTanue npou3BoauTene no notoMctBy. OT00p 1Mo reHOTUITY ¢ TOMOIIBIO
OIICHKH (JEHOTHUIIa MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ nmoMolnbo ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENEKIMOHHOW palOoThl. PanuanuoHHBII U XUMHYECKUN
MyTareHe3 KaK HCTOYHHK MYyTalUid y KyJIbTYpHBIX (opMm opranuzMoB. lcmonp3oBaHHEe T'€HOMHOTO
penakTupoBaHusl U MeT010B pekoMOnHaHTHBIX JIHK i monydenus ncxoqHoro Marepuana ajisi CeNeKInu.

[Tonyuenue nonuruionioB. BuyTpuBuaoBas rudbpuausaius. bin3kopoacTBeHHOE CKpEIIMBaHUE, WIN
uHOpuuHT. HepoacTBeHHOE ckpeluBaHue, win ayropuaur. ['erepo3uc u ero npuunHsl. Mcnonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpunusanus. [Ipeogonenue Gecrionns MEXBHAOBBIX THOPHIIOB.
JIOCTIKEHM S CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1€Hasi pegontoyusly.

CoxpaHeHHe M U3y4YE€HHE T'€HETUYECKHX PECYpPCOB KYIbTYPHBIX PACTEHUN U UX AUKUX POIUYEH ISt
CO3JaHUSI HOBBIX COPTOB U THOPUIIOB CENIbCKOXO3SIMCTBEHHBIX KYIBTYP. HM3yueHue, coxpanenue u ynpasieHue
2EHEMUYECKUMU Pecypcamu CenbCKOXO3SAUCMEEHHbIX U NPOMbBICIOBBIX HCUBOMHBIX 6 UYENsAX VIYYUleHUs:
CyUecmsyroumux U co30anuss HO8bIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUeM CO8DEMEHHbIX
Memo008 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOell U NePCNEeKMUBHBIX MEXHOIOUI.

JdeMoHcTpanuu

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykpsanenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.



Tabmumer u cxembl: «LleHTPBI MPOUCXOXKIECHUS W MHOTO00pa3us KyIbTYPHBIX PacTCHHID, «3aKOH
FOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOM HM3MEHUMUBOCTUY», «Metoabl cenekiuny, «OtaanéHHas
rudbpuan3anusy, «MyrareHesy.

JlabopaTopHas padora «/3ydyeHne copToB KyJIbTYPHBIX PACTEHUM U MOPOJI JOMAIITHUX KUBOTHBIX).

JladopaTopHas padora «/3ydyeHne MeTOI0B CENEKIIUUA PACTCHUIY.

IIpakTnueckas padora «IIpuBuBKa pacTeHuii».

Ikckypeust «OCHOBHBIE METO/IbI M TIOCTHIKCHHS CEJICKIIUU PACTEHUM M dKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIMIO, IUIEMEHHYIO (PepMy, COPTOMUCIHBITATENbHBIM Yy4acTOK, B TEILIMYHOE XO35ICTBO, B J1aOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHUHTeTHYeCKAs OMOJIOT U

OOBEKTHI, UCTIOJIB3yeMbIe B OMOTEXHOJIOTUH, — KIIETOYHBIC U TKAHEBBIE KYJIbTYPhl, MUKPOOPTAHU3MBI,
UX XapaKTepucTuka. TpaguiuoHHas OMOTEXHOJIOTHS: XJieOOoNeueHue, MOJNydeHHE KHCIOMOJIOYHBIX
MIPOJIyKTOB, BHUHOAENNE. MukpoOuonornueckuii cuHTe3. OOBEKTh MHUKPOOHOJIOTMYECKHUX TEXHOJOTUH.
[IpousBocTBO O€nKa, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue TEXHOJOTMH M HWHCTPYMEHTOB II€JIEHANPABIEHHOTO W3MEHEHHUS U KOHCTPYHPOBAaHMS
T€HOMOB C II€JIbIO TIOJIYUE€HHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPXKAIIUX HE BCTPEUAIOIINECS B TIPUPOIE
OMOCHUHTETHYECKHE MTyTH.

Knerounas nnxkenepus. MeToapl KyabTypbl KIETOK U TKaHEH pacTeHHMH M >KMBOTHBIX. KpnoOaHku.
Comarnueckass THOpUAN3alUS W COMATHYECKHil 3MOpuoreHe3. Vcmosnbp3oBaHWe TalUIOWAOB B CEJIEKIIMH
pactenuii. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTOHALIbHBIX
anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PEKOHCTPYKIMS SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. METOJl TpaHCIUIAaHTAUUU SAep KIETOK. Texnonocuu 0300poénenus, KylbMueUposamus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHas WHXeHepus. VCKycCTBEHHBIM CHHTE3 Tre€Ha M KOHCTPYMPOBAHHE
pekomOunanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JJoCTHXEHUS U IEPCIEKTUBBI XPOMOCOMHOM
Y TEHHOW MH)XEHEPUHU. DKOJIOTHUECKHUE M 3TUUECKHUE MPOOJIEMbl TCHHON WHKEHEPHH.

Menumuuckue  OmotexHosnoruu. [loctreHomuas mmdpoBas Memunuua. [II[P-muarnoctuka.
MeTa0oIOMHBIN aHalKM3, TEHOLIGHTPUYECKHUI aHalu3 MPOTEOMa YeloBeKa JIsi OLEHKU COCTOSIHUS €ro
310poBbs. lcrmosib30BaHHE CTBOJIOBBIX KiI€TOK. TaprerHas Ttepamnus paka. 3D-Omoumxenepus mis
pa3paboTku (PyHAAMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3/1aHus KOMIUICKCHBIX TKaHEen
COUETAaHMEM TEXHOJIOTHH TpEXMEpHOro OHONMPUHTUHrAa U cKaQQoaauHra JUIsl peleHus 3aaad
[IEPCOHANIN3UPOBAHHON MEIULIMHBI.

Coznlanue BEKTOPHBIX BaKIMH C LIebl0 oOecreueHrss KOMOMHIUPOBAHHON 3alllUThl OT BO30yAUTENEH
OPBMU, ycraHoBiieHHe MOJIEKYIApHBIX MexaHu3MoB (yHkiuonupoBanus PHK-conepxkamux Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a001€BaHMsI YEIOBEKa U )KHUBOTHBIX.

JdeMoHcTpanun

Tabmumer 1 cxembl: «lcmonb30BaHMEe MHUKPOOPraHM3MOB B IMPOMBIIIJIEHHOM IPOU3BOICTBEY,
«Knerounast unxxenepus», «['eHHass HUHXKEHEPUSI».

JlabopaTopnas padora «/3ydeHrne 0O0beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «[loaydyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTexHomorus — BaKHEWIIas TMPOU3BOAUTENbHAs CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B 0M0JI0TUMA
OpomononHas Teopus Y. JlapsuHa. [Ipennocsinkyu BO3HUKHOBEHUs napBUHU3MA. JKU3Hb U Hay4dHAst
nesrenbHocTh Y. JlapBuHa.



JBuxymue cuibl 3Boitonuu BUJIOB 1o Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTb Pa3MHOKEHUS
OpraHu3MOB, HACJIEJCTBEHHAs! N3MEHUYMBOCTh, O0pH0a 3a CYIIECTBOBAHNE, €CTECTBEHHBIN U NCKYCCTBEHHBIN
otbop).

Odopmnenne cuaTeTHYeckoir Teopun osBomonuu (CTD). HelTpanbHas Teopus SBOJIIOIHH.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHA. 3HaUE€HHE IBOJIIOIMOHHON TEOpUU B POPMUPOBAHUH €CTECTBEHHO -
Hay4YHOU KapTHHBI MUpa.

JdeMoHcTpanuu

[Toptpersl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y. Jlapsun, C. C.
UYersepukos, . . llImaneraysen, k. Xonnenn, . K. benses.

Tabmuuer u cxembl: «Cucrema sxuBoit mpupozs! (o K. Jlunnero)y, «JlecTHuna )XUBBIX CYIIECTB (IO
Jlamapky)», «MexaHusMm (OpMHUPOBAHUS TPUCIIOCOONIEHUH Yy pacTeHUd M KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema wmapmpyra myremectBusi Y. [lapsuna», «Haxomxku Y. JlapBuna», «Popmbl OOphOBI 3a
cyuiecTBoBaHue», «Ilopoibl rosryoeit», «MHorooOpasue KylIbTypHbIX GOpM KarmycTs», «I[1opoasl noMamHux
KUBOTHBIX», «CxeMa oOpa3zoBanus HOBBIX BUOB (110 Y. JlapBuHY)», «Cxema COOTHOIIECHUS IBUKYITUX CUIT
IBOJIIONNMY, «OCHOBHBIE NOJIOKEHUS CUHTETUUECKON TEOPUH IBOJIIOLIUI.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tomynsiiust Kak 3eMeHTapHasi enHuIa 3BoJitounud. COBpeMEHHbIE METObI OLIEHKH M€HETHUYECKOTO
pazHooOpa3usi M CTPYKTypbl mnomyasuuil. M3meHeHue reHopoOHIa MOMYJSIIMM KaK 3JIEeMEHTapHOe
ABOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTrndeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (PaKTOpPbI (IBIKYIIHAE CHIIBI) 3BOJONMH. MyTanlMOHHBINA Tporiecc. KomOuHaTHBHAS
M3MEHYUBOCTh. Jlpelid reHoB — ciydaiiHble HEHANpaBJICHHBIE U3MEHEHUS YacTOT aJlIeie B MOMYJISIIHSIX.
DOddext ocHoBatens. Ipgexm Oymouiiounoeo eopaviuika. CHUNCEHUE 2eHemUYecKOo20 PA3HO00pA3Us.
npuuunsl u creocmeust. Ilposenenue s¢hgpexma opeiigha eenos 6 borvuwux u Manwbix NonyaAYuAx. Murpamum.
W3ossiimst momyssnmii: reorpadudeckas (IpocTpaHCTBEHHAs ), OnoJiorudeckas (pernpoayKTUuBHas).

EcrectBennsiii oTOOp — Hampapisiomuid (aktop sBostonmu. DopMBI  €CTECTBEHHOTO OTOOpA:
JBYDKYIIANA, CTAOMJIM3UPYIONTUH, pa3pbIBaomuid (Iu3pynTuBHbIN). [lomoBoit oTOOp. Bo3HukHOBEHHME U
ABOJIIONHS COI[UAIBHOTO MOBEICHUS )KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK Pe3yiibTaT MUKPOIBOIIOIMHN. BO3HUKHOBEHNE MPUCTIOCOOICHHIA
y opraHu3MoB. Apomopdo3bl u wuauoanantanuu. I[Ipumepsl mnpucnocoOieHuit y OpraHU3MOB:
MOpQoIoruuecKue, buznonoruyeckue, OMOXHMHYECKHE, MOBE/ICHYECKUE. OTHOCUTENBHOCTh
MIPUCTIOCOOIECHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpazoBanue kak pe3yiabTaT MUKPOIBOJIIONUH. M3omsmus —
KIto4eBoil  ¢akTtop BumooOpazoBanus. Ilyru u  cmocoObl  BUAOOOpa3oBaHMS:  aJIONATPUUYECKOE
(reorpaduyeckoe), CHUMIIATPUUYECKOE (IKOJIOTHIECKOE), «KMTHOBEHHOE» (ITOTUILIONIU3AIIMS, THOPHUIU3ALIH ).
JITMTeTbHOCTD ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp sBosonoHHON OnosioTHH B pa3paboTKe HaydyHBIX METOJIOB COXPaHEHHsS OMOPa3HOOOpa3us.
MUKpO3BOIIONUS M KOABOJIOLHMS Mapa3uTOB U MX X031eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUYUBOCTH K
AHTHOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepukos, 2. Maiip.

Tabnuier u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY, «[lomymsiuonHas cTpykTypa Buaa», «Cxema
NposiBJIeHUs1 3akoHa Xapau—BaitHOepra», «/IBmxyriue CHIIBI 3BOJIOLMHUY», «IKOJOTHMUYECKas H30JSIus
nomynsauil ceBaHckoi (openn», «I'eorpadguueckast U30JALMS JTUCTBEHHUIBI CHOMPCKOM M JIMCTBEHHUIIBI
naypckoity, «lomyssiioHHbIe BOJTHBI YMCICHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa IeHCTBHS €CTECTBEHHOTO
otbopa», «@opmbl 60pbOBI 3a cyliecTBOBaHuE», «HAycTpHaIbHBIN MenaHu3M», «KuBble HcKomaeMbley,
«[lokpoBUTENbCTBEHHAsT ~ OKpacka  JKMBOTHBIX»,  «lIpemympexnparomias  OKpacka  KHUBOTHBIXY,
«Du3nosornuecKue agantanum», «IIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepun
BUna», «Buabl-nBoiiHukm», «CTpykTypa Buga B npupone», «CrmocoObl  BHA00Opa30oBaHUSY,



«["eorpaduueckoe BUI00Opa3zoBaHue TPEX BHUIOB JIAHABIIIECH, «DKOJOIMUECKOE BU000pa30BaHUE BHUJIOB
cuauLY, «[lonuruionasl pacrenuit», «KamycTHo-peaeyHblii THOpUI».

Ob6opynoBanue: repbapuu pacTeHU, KOJUICKIIUN HACEKOMBIX, Uydesa MTHUI] U 3BEpeil C mpuMepamMu
Pa3NIUYHBIX TPUCHOCOOICHUH, Yydena NTHII U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHuil OJIM3KUX BHJIOB,
00pa30BaBIIMXCS PA3IMYHBIMH CIIOCOOAMHU.

JladopaTopHas pa6ora «BplsiBIeHHE U3BMEHUYMBOCTH Y 0COOCH OJTHOTO BUIAY.

JlaGopaTopuas padora «[IpucrnocobieHnst OpraHu3MOB U UX OTHOCUTENIbHAS 11€JIECO00Pa3HOCTDY.

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

Tema 3. Makpo3Bo/ionusi M e€ pe3yJbTaThl

Metonpl  u3ydeHuss MakpolBoJirouuu. [laneoHTosornyeckue MeETOJbl  HM3YYEHMS] HBOJIIOLMU.
[lepexonHbie popMBbl U GUITOTEHETUYECKUE PSIJIbI OPTraHU3MOB.

buoreorpaduueckue meronsl u3yueHus s3Bostouuu. CpaBHeHue ¢uiopbl U (ayHbl MAaTEPUKOB U
ocTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHAEMUKH U PETUKTHI.

OMOpPHOIOrMYECKHUE U CPaBHUTEIBHO-MOP(HOIOTUUECKUE METO bl U3yUEHUS ABOIIOIMH. [ eHeTHueckue
MEXaHHU3MBbl DBOJIIOIIMM OHTOT€HE3a U TOSIBICHUS SBOJIIOIMOHHBIX HOBHIECTB. ['OMoOOrMuYHBIE U
aHaJIOTMYHBIE Opranbl. PyanMeHnTapHbie opransl 1 aTaBU3Mbl. MOJIEKYISIpHO -T€HETUYECKIE, ONOXUMUYECKHE
1 MaTeMaTUYeCKUE METO/Ibl U3y4eHUs 3BOIIOIMU. 'oMosiornyHbie reHbl. COBpeMeHHbIE METO/IbI TIOCTPOECHUS
(UIOreHeTUYECKUX IEPEBbEB.

XPOMOCOMHBIE MYTAllMH U SBOJIIOLIMSI TEHOMOB.

OO6mme 3aKkOHOMEpPHOCTH (TpaBWiIa) dBomouMU. [lpunyun cmenvt Gyuxkyui. HeoOpaTumMoOCTh
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpauuu

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

Tabmuubl 1 cxeMbl: «OUIOTCHETUUECKUIA P JIOMIAAN», «APXEONTEPUKC», «3BEPO3yObIE SIIIEpPhI»,
«Creronedanby, «PuanopuTh», «CeMeHHBIE TAIOPOTHUKNY, «bruoreorpaduaeckue 30161 3emimny, «Jlperid
KOHTUHEHTOBY», «Penuktey», «HavanpHble cTaauu 3MOpPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX KHUBOTHBIXY,
«["'oMOI0THYHbIE 1 aHAJTIOTMYHBIE OPTraHbly, «PyIuMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YeTOBEKA
U muMIan3e», «[ 1aBHbIe HarpaBiIeHUs! SBOTIOIHI», «O011I1e 3aKOHOMEPHOCTH SBOJTIOLIHI.

O6opynoBaHue: KOJUICKIIMHM, TepOapuu, MYISDKA HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB M ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

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

Hayunble rumoTe3pl MpoOMCXOXKICHHS KU3HM Ha 3emie. AOuoreHe3 u maHcrepmus. JloHaydHbie
MIPEJICTaBJICHUSI O 3aPOXKICHUH )KU3HH (KpealnoHu3M). ['rmoTe3a moCTOSIHHOTO CaMO3apOKIACHUS )KU3HH U €€
onpoeprkenue onbitamu @. Peau, JI. Cnamnanuanwy, JI. [Tactepa. [Ipoucxoxaenue ;uU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE dTambl HEOpPraHW4yeckoil oHBomtouuu. [lnanerapHas (reojiorudeckasl) 3BOJIOLHA.
XuMuyeckasi SBOMIONMSA. AOHWOTEHHBIN CHUHTE3 OpraHMYeCcKHX BelecTB u3 Heopranuyeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pazoBanue nmonuMepoB u3 MoHoMepoB. KoanepBatHas runote3a A. M. OnapuHna,
rurnoresa nepBu4yHoro Oymnbona /. XonneliHa, reneruueckas rumnote3a ['. Mémnepa. Pubosumsr (T. Uek) u
runoresa «mupa PHK» V. I'mn6epra. ®opmupoBanue memOpaH 1 BOSHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnn u Metoapl €€ nzydeHus. Mckomnaemple opraHMuecKue ocTaTku. ['eoxpoHosorus u eé
MeToabl. OTHOcUTENbHas W aOCOJIOTHAs TeOXpOHOJOTHsA. ['eoXpoHosorMyeckas IIKaja: SO0HBI, 3pBHl,
MEPUObI, JMOXH.

HavanbHble sTanel opranndeckoil 3Boitounud. [losiBIeHHEe M 3BONIONKS NEPBBIX KIETOK. DBOJIOLHS
MeTabonu3Ma. Bo3HUKHOBEeHHE MepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajor
nepBbIX Ha 3emiie cooOectB. CTpoMaToauThl. [IpokaproOTHI M SyKapHOTHI.

[Ipoucxoxaenne  dykapuoT (cuMOMOTEHEe3).  DBOJIOIHOHHOE  IMPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKIJIETOYHBIX
OpraHu3MOB.



OCHOBHBIE 3TaIbl HBOJIOIUH BRICIINX pacTeHHid. OCHOBHBIE apoMOp(}03bl pacTeHui. Beixoa pacTeHuii
Ha cymry. [losiBieHne cnopoBbIX pacTeHM 1 3aBoeBaHue UMM cylin. CeMeHHble pacTeHus. IIpoucxoxaeHue
LBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIbl HBOJIOIUH )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}03bI )KUBOTHBIX. Benackas dayna.
KeMmOpwuiickuii B3phIB — MOSBICHHE COBPEMEHHBIX THUIOB. IlepBbie XOpaOBbIe XKMBOTHBIE. JKU3HB B BOJIE.
OBoonus M03BOHOYHBIX. [Iponcxoxkaenne ampubuii n pentunuid. [IponcxoxaeHne MICKONUTAONUX H
ntul. [Tpunnun ximoueBoro apomopdoza. OcBoeHHe OECIIO3BOHOUYHBIMM M MO3BOHOYHBIMU KUBOTHBIMHU
CyLIH.

PazButue xxu3Hu Ha 3emiie 10 3paM M MIEpUOJIaM: apXxe, MPOTEPO30i, Maaeo30i, Me30301, KalHO30M.
OOmas xapakTepuCTHKa KJIMMaTa M Te0JIOrM4ecKux mpoueccoB. [losBiaeHHe M pacuBeT XapaKTEpHBIX
OpraHu3MoB. YTiieoOpa30BaHUE: €TO YCIOBUS U BIMSHUE HA Ta30BbIil cCOCTaB aTMOCQEPHI.

MaccoBbie BBIMHPAHUS — DKOJOTHYECKHE KPHU3UCHI Mpouuioro. [IpuduHBl UM CIEACTBUS MaCCOBBIX
BbIMUpaHuid. COBpPEMEHHBIN 53KOJOTrMYecKHi Kpusuc, ero ocobeHHoctu. [Ipobnema coxpaHeHUs
O6uopazHooOpasus Ha 3emiie.

CoBpemeHHast cuctema opranuyeckoro mupa. [lpunnunel kiaccuduxanuu opranu3sMoB. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnammanuany, JI. [Tacrep, Y. 1. Meunukos, A. 1. Onapus, [Ix. Xonaeis, I'.
Ménnep, C. Muep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita @. Pemm», «Cxema ombiTa JI. [lactepa mo wusydeHuto
caMO3apoKIeHHs Ku3Hm», «Cxema onbitTa C. Muiepa, ['. FOpu», «ITanbl HEOpraHUYeCKO 3BOIOLANY,
«['eoxponosiornyeckas mkana», «HauanpHbple 3Tambl opraHMYeckod sBoJiolUn», «Cxema o0pa3oBaHUS
JyKapuoT myTéM cuMOuoreHesa», «Cucrema XuBOM mpupoab», «CTtpoeHue BUpycay, «ApoMopdo3bl
pactenuit»y, «PuanoduUTHY, «OTHOKIETOYHBIC BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH», «MXH»,
«ITanopoTHukmny, «l'oloceMeHHble pacTeHus», «OpraHbl [BETKOBBIX pacTeHHi», «(Cxema pa3BUTHUA
KUBOTHOTO MHpa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmme», «KumednonomocTtHbie», «llmockue
YEpBUY, «YIeHucTOHOTHEY, «PBIOBI», «3eMHOBOHEIEY, «ITpecMblikaromuecs», «IITrmE,
«MunexkonuTaromue», «PazButue KU3HU B apXeHWCKol 3pen», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HM B MaAJIEO30MCKOU 3pey, «Pa3zBuTHe XKU3HM B ME3030MCKOM 3pe», «Pa3BuThEe KU3HU B
KallHO30MCKOM 3pey, «COBpeMEHHAasi CUCTEMa OPTraHUYE€CKOr0 MUPaY.

O6opynoBaHue: repOapuu pacTEHUI pa3IMYHBIX OTIENIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
rpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKI[UU HUIJIOKOKHUX, CKEJIEThl I03BOHOYHBIX KUBOTHBIX,
yyyena MNTULl U 3BEped, KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HBIX HMCKONAEMbIX, MYJISKH OPraHWYeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas Jjgaboparopnas padora «MoaenupoBanue onbiToB Musepa—tOpu 1o u3ydenuro
abMOTeHHOT0 CUHTE3a OPraHNYeCKUX COeTMHEHUI B IEPBUYHON aTMOchepe».

JlabopaTopHas padora «/3ydyeHue U ONMCaHUEe UCKOMAEMbIX OCTaTKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «3ydeHne ocoOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3zgens! u 3agaun aHTponoioruu. MeTo el aHTPOIOJIOTHH.

CraHOBIIEHHE NPEICTABICHUN O MMPOUCXOKICHUH YeoBeKa. Penurnosusie Bo33peHusi. COBpeMEHHbIE
Hay4HbIE TEOPHH.

CxoncTtBo 4enoBeka C KUBOTHBIMH. (CHCTeMaTHYeCcKOe TOJIOKEHHE uenoBeka. CBHIETEIbCTBA
CXOJICTBA YEJIOBEKA C >KUBOTHBIMU: CPaBHUTEIHLHO-MOPQOIOTUYECKUE, IMOPHOIOTHUECKUE, (HHU3HOIO0T0-
OnoxuMHuuYeckue, moBeaeHUYeckne. OTIMYUs 4YelIOBeKa OT JKUBOTHBIX. [IpAMOXOKIEHHWE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

HBuwxymue cunbl ((akToppl) aHTpororeHesa: Ouoyornueckue, coruaibHble. COOTHOIICHHE
OMOJIOTMYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.



OcHOBHBIE CTaaUM aHTpomoreHe3a. PaHHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U paHHUE
MOHTU/IBI — OOIIME TPEIKU YEITOBEKOOOPA3HBIX 00E3bsiH M JIOACH. ABCTPAJIONMUTEKH — JBYHOTHE TPEIKU
mojed. YermoBek yMenblid, IEpBbIE U3TOTOBIEHUS OPYAUN Tpyaa. YeoBeK NpAMOXOIAINN U IEPBBINA BBIXO
moaen 3a npeaensl Adpuku. UenoBek reidaens0eprckuil — o0muid mpeIok HeaHIepTalbCKOTO YeJI0OBeKa U
YeJ0BEKa pasyMHOro. YenoBek HeaHAEPTaIbCKUI KaK BUJ JIOJICH XOJOJHOTO KiIuMarta. YeloBeK pa3yMHbII
COBPEMEHHOTO THIIA, JICHUCOBCKMU 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamMu AQpuku.
[TasieoreneTnka u NajgeOreHOMHMKA.

DBOJIONUS COBPEMEHHOTO 4elloBeKa. EcTecTBeHHBIN 0TOOp B MOMYISIIUAX YeJI0BeKa. MyTallMOHHBINA
nporecc U noauMopdusM. [lomyasSIMoHHBIE BOJHBI, Ipeid TeHOB, Murpanus u «3(hdeKT ocHoBaTes» B
MOMYJISALMUSIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckne pacel. [lonstue o pace. bonbinme pacel: eBporeouaHas (eBpasuiickas), aBCTpasio-
HerpouaHas (PKBaTOpUaJIbHAsA), MOHIOJOMJHAs (a3MaTcKo-aMepukaHckas). Bpems u myrtu pacceneHus
yeloBeka 1Mo IlaHere. EnuHCTBO dyenmoBedeckux pac. HaydHas HeCOCTOSATENbHOCTh —pacu3Ma.
[IpucnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpY»Karolleil cpenbl. BausiHue reorpaduueckoil cpesl
u aperi¢a reHoB Ha MOP(OJIOTHIO U (U3HOJIOTHIO YEIIOBEKa.

MexIuCcUUIUIMHAPHBIE METO/Abl B (U3WYEeCKO (OMOJIOTHYECKOM) aHTPOIMOJOTHU. ODBOIIOIMOHHAS
AQHTPOTIOJIOTHS U MAJIC0AHTPOIIOJIOTHS YEIOBEUECKHUX MOMYIIAHI. broconuanbabie HcCcaea0BaHUs IPUPOIBI
yenoBeka. VccnenoBanue KOBOMIONMN OHOJOTHYECKOTO U COLIMAIbHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. f. Porunckunii, M. M. I'epacumos.

Tabmuipr u cxembl: «MeToIbl aHTPOIOJIOTHIY, «[ 0JIOBHOM MO3T YeynoBekay, «YeroBekooOpasHbIe
00e3bsHB», «CKeleT 4eJoBeKa M CKEJNeT MIUMITaH3e», «PyauMEeHTB W aTaBU3MBI», «JIBMKYyIIHE CHITBI
AHTPOIIOTEHE3a», «IBOJIOIMOHHOE IPEBO YEIOBEKa», «ABCTpPAJIONUTEK», «YeloBek ymenbliy, «HemoBek
NpAMOXOJAIIUIY, «/leHucoBckuil venoBek» «Heannmepranbub», «KpomanboHib, «IIpenku denoBekay,
«OTansl 3BOJIIOIUY YEJIOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyISDKH OKaMEHENOCTe!, MpeIMETOB MaTepuaibHOU KYIbTYphl MPEIKOB YEIOBEKa,
penpoaykuuu (pororpaduu) KapTUH ¢ MUDOIOTHUISCKUMH M OMOJECHCKUMH CIOKETaMH TPOUCXOXKICHUS
yenoBeka, (ororpapuu HaXOJOK HCKOMAeMbIX OCTAaTKOB YEJIOBEKa, CKEJET ueloBeKa, MOJeNb uepera
YEJIOBEKa W 4Yeperna IIMMIAaH3€, MOJEIb KHCTH YeJIOBEKa M KUCTU IIMMIAH3€, MOJEIH Topca MPEIKOB
YEJI0BEKa.

JladopaTopHasi paGora «/3ydeHue OCOOCHHOCTEH CTPOCHHSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre s3K0JIOrHUECKUX aanTalyid 4eJIOBEKay.

Tema 6. Ikos10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CHCTEM C
OKpY Kamllei cpenoi

3apoxJieHue U pa3BuTHE dKojoruu B Tpynax A. I'ymOonbnara, K. @. Pynee, H. A. CeBepuosa, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl v 3a1aun sxonorun. CBsi3b 3KOJOTUU C IPYTUMHU HayKaMHu.

Merto i1 axonoruu. [loneBsie HaOMIOACHNA. DKCIEPUMEHTHI B 9KOJIOTHH: IPUPOIHBIE U Ta00paTOPHBIE.
MogenupoBanue B 53KOJOTMH. MOHUTOPUHI OKpYXKAIOWIEW Cpeabl: JOKaJIbHBIA, PETUOHAIBHBIA U
TI100aTbHBIH.

3Ha4YeHHE HKOJIOTMYECKUX 3HAHUU JIJIs1 YeJIOBEKa. DKOJOTUUECKOEe MUPOBO33PEHHE KaK OCHOBA CBSI3EH
yesnoBedecTBa ¢ Mnpupoaod. opMUpPOBAHUE HKOJIOTHYECKON KYJIbTYPbl M 3KOJOTMYECKOW TI'PAMOTHOCTH
HaceJeHUsl.

JdeMoHcTpanuu

IToptpetsi: A. I'ymbonpar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuie! 1 cxemsl: «Pa3nensl akomorumY, «MeTOoIbI SKOTIOTHIY, «CXeMa MOHUTOPUHTA OKpYKatolen
CpenbD».

JladopaTopHas padora «/3ydyeHne MeTOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpefa 0OMTaAHUSA



Okonoruveckre (HakTopsl W 3aKOHOMEPHOCTH UX JAeicTBHs. Kiaccudukaius 5KOIOTHYECKUX
¢dakTOopoB: a0MOTHYECKHE, OHOTHYECKHE, aHTponoreHHele. OOmME 3aKOHOMEPHOCTH  JCHCTBHUSA
skosiornueckux ¢akropoB. [IpaBuno wmunumyma (K. Ilnpenrens, 1. Jubux). TomepaHTHOCTS.
OBpHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue pakropsl. CBET Kak IKOJOTHUECKUH (hakTop. JleficTBHEe pa3HBIX YIaCTKOB COJIHEYHOTO
CIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TIpYIIbl PACTEHUH U >KMBOTHBIX IO OTHOLUEHUIO K CBETY.
CurnanbHas poJib cBeTa. POTONEPUOAN3M.

Temmnepatypa kak sxkosnoruueckuii gpakrop. [leiictBue Temneparypsl Ha opranu3msl. [lofikuinorepmHbie
Y TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocte kak skosornyeckuit (akrop. Ilpucnocobnenuss pacteHuil K HOJAEPKAHUIO BOJHOTO
Oananca. Knaccudukaiusi pacTeHuil o OTHOIIEHUIO K Boje. [IpucnocoOieHus )KUBOTHBIX K M3MEHEHUIO
BOJTHOTO PEXHMA.

Cpenpl oOMTaHUSI OPraHU3MOB: BOJIHAs,, HA3€MHO-BO3/1yIlIHAs, IOUBEHHAs, TNTyOMHHAs IIOAMOYBEHHAs,
BHyTpUOpraHuzMeHHas. OU3nKo-XuMHUYeCKrue 0COOEHHOCTH cpeji oOuTaHus opranu3mos. [Ipucnocobnenus
OpraHM3MOB K JKU3HM B pa3HBIX cpefax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE puUTMBL. CyTOYHBIE W TOJUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HMU.

XKuznennsie Gopmbl opranu3zMoB. [lonsiTue o xu3zHeHHOU (opme. Ku3HeHHbIE QOpPMBI pacTEHUN:
JIepeBbsl, KYCTapHHUKH, KYCTADHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl 0MOTHUECKHX B3aUMOIEHCTBHIN: KOHKYPEHITUS, XUIITHUIECTBO, CHMOHO3
u ero ¢opmsl. [lapazutusm, koonepamus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3zammoneiicTBus (Tomuueckue, dopudeckue, (adpudeckue). 3HaUeHHE OMOTUYECKUX
B3aUMO/JICHCTBUI JJIsl CYIIECTBOBaHMSI OPraHu3MOB B cpeae oOurtanHus. [IpuHIMI KOHKYPEHTHOTO
WCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuubl U cxeMbl: «IKkojorndeckue (paxTopb», «CBETOBOW CHEKTP», «IKOJOTHUYECKHE TPYIIITHI
KUBOTHBIX I0 OTHOLIEHUIO K CBETY», «TEmIOKpOBHBIE »KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY,
«DPU3HOJOTHYECKHE alanTalllK KUBOTHBIX», «Cpenpl 0OUTaHUsI OpraHu3MOBy, «buonoruueckue puTMbI»,
«Kuznennnsie Gopmbl pacTenuit», «KusHeHHbIe GOPMBI JKUBOTHBIX», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO
jmeca», «JKocucremMa XBOWHOro iJeca», «llenn mnwuranus», «XumHuuectBo», «llapasutuzmy»,
«Konkypenmusn», «Cumouos», «KomMeHcammzm.

Ob6opynoBanue: repbapuul pacTeHUN U HKUBOTHBIX, MPUCIOCOOJEHHBIX K BIMSHHUIO PA3IUYHBIX
9KOJIOTHYECKUX (PaKTOPOB, TepOapuul CBETOJTIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHUH,
CBETOJIFOOMBLIE, TEHETIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHHsS, TepOapuu U KOJUICKIIMH
TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBLIX PACTEHUI, Yydesia NTHUI] U 3Bepeil, repOapuu pacTeHuH,
OTHOCSIIIMXCS K TUrpoduTam, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYII, KOJUICKIIMH
KUBOTHBIX, OOUTAIOLIUX B Pa3HBIX Cpelax, repOapuu U KOJUIEKIIMH PACTEHHM M KUBOTHBIX, 00Jaar0MINX
YepTaMy MPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU, repOapiy U KOJUIEKIIUU PACTeHUI
U OKMBOTHBIX pa3JIMYHBIX JKU3HEHHBIX (OPM, KOJJIEKIMHM >KHBOTHBIX, YYaCTBYIOIIMX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padora «BbIsiBieHne NPUCTIOCOOIECHHUI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTopHas padora «BplsiBieHue NPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATYpPhI».

JlaGopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Iko0/10rUs1 BUAOB ¥ NOMYJISAIHI

DKOJIOTUYECKHE XapaKTepUCTUKU mnonmynsauuu. Ilomynsmus kak Ouojoruueckas cucrema. Poub
HEOJHOPOJHOCTH cpenbl, (U3NYeCKuX OaphbepoB M OCOOCHHOCTEW OHOJOrMH BHJIOB B (OPMUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpbI Nonyssiivii. OCHOBHBIE NOKA3aTeNN MOMYJISINN: YUCIEHHOCTb, INIOTHOCTD,
BO3pacTHasl U M0JIOBAsl CTPYKTYpa, pO’KAAEMOCTD, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.



DKoJoruyeckasi CTpykrypa nomyasiunu. OneHKa YUCIEHHOCTH NMONyJsinuY. JIMHaMuKa MOMmyJIaluUd U
e€ perymsauus. buornueckuili noreHuuan nonyasanuu. MozaenupoBaHuE NMHAMHUKMA nomyssinuu. Kpusbie
pocta 4YHCIEHHOCTH mnomnyiasauud. KpuBble BbDKMBaHHS. Perymisius 4YHMCIEHHOCTH MOMYJSLHUN: POJib
(hakTOPOB, 3aBUCSIINX U HE 3aBUCAIINX OT INIOTHOCTU. DKOJOTHYECKUEe cTpaTerun BUIOB (- u K-cTparerun).

[TonsiTie 00 SKoJOrMYECKOW HuIIe BHaa. MecrooOuTanne. MHOroMepHasi MOJIENb SKOJIOTHYECKON
Huiu J[x. M. XatunHcona. Pazmepsl akonornueckoi Humu. [ToTeHmanbHas u peaqn30BaHHAs HULIY.

Bun kak cucrema nomymsituii. Apeasbl BUJIOB. Buabl U UX KU3HEHHBIE CTPATErUU. DKOJIOTMUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIMH )KMBOTHBIX. brosiornueckie MHBa3MM 4y>KEPOTHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [x. 1. XarunHCOH.

Tabnuis! 1 cxembl: «IKOJOTUYECKUE XapaKTEPUCTUKH Nonyasuun», «[IpoctpancTBeHHas CTpyKTypa
nonymsinuu», «Bo3pacTHble nUpamMuabl nonyasuun», «CKOPOCTh 3acelieHHs MOBEPXHOCTH 3eMIIH
Pa3IMYHBIMU Opranu3Mamm», «Mojenp skosiorndecko Humm Jx. M. XaTanHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopuas patdora «IIpucrnoco6ieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBa oprann3mMoB. bruorienos u ero crpykrypa. CBsi3u MEXy OpraHH3MaMy B OHOTIEHO3E.

Okocucrema kak oTkpbiTas cucreMa (A. [[x. Tencnu). dyHKIMOHANBHBIE OJIOKM OpPraHU3MOB B
HKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue 1enu u ceTu.
Abuotuueckue 6110ku 3kocucteM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopoT BemiecTB M MOTOK SHEPTUU B
IKOCHUCTEME.

OcHOBHBIE MOKa3aTeau 3KOocUCTeMbl. buomacca um mpoaykuus. DKOJOTHYECKHE NUPaMUIbl YHCET,
OMOMAaCChI U SHEPTUH.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpouixu. @Dnykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKUeccHH. [lepBUYHBIE U BTOPHYHBIE CYKIECCUU U UX NPUUYHUHBIL.
AHTpOTIOTEHHBIE BO3JIeHCTBUS Ha cykieccun. KmmmakcHoe cooOmiectBo. buopasznooOpasue M MOITHOTA
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKocucmembl 03€p U peK. DKOCUCmeMbl MOpeU U OKeaHo8. IKOCUCMEeMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPONIOre€HHbIE IKOCUCTEMBI. Arpo3kocuctema. ArpoueHos. Paznuuus mexay aHTpOIOr€HHBIMU U
MIPUPOIHBIMU YKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢mopa u ¢ayna.
CuHanTponu3anus Topoackoil (ayHbl. buonormdeckoe M XO03SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypOOIKOCUCTEM.

3aKkoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUII OpPraHM3MOB B SKOcUCTeMax. Poib
KackaoHoz2o 3¢pgexma u 6u006-30upuxamopos (Kiuesvix 6u008) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
[lepenoc 3HEepruu U BELIECTB MEKLy CMEKHBIMU SKOCHUCTEMAaMH. Y CTOWYUBOCTh OPraHU3MOB, MOMYJISLUN U
9KOCHUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmeus 3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHUSMEHHOM, Op2aAHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJO2UHUECKO2O0 HOPMUPOBAHUS. AHMPONOSEHHO20
8030eticmaus. MeTo0I0TUsl MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOMOTEHHBIX IKOCHCTEM.

JdeMoHcTpanuu

[Hoptper: A. Ix. Tencmu.

Tabmumer u  cxeMbl: «CTpykTypa OHOIIEHO3a», «JKOCHCTEMa MIMPOKOJIUCTBEHHOTO —JIecay,
«2JKocucTeMa XBOUMHOro jeca», «OyHKIMOHANbHBIE TPYNIbBI OPraHU3MOB B 3Kocucrteme», «Kpyrosopor
BEIIECTB B dKOCUCTeMey, «llenu nmutanus (macTOUIIHAS, TETPUTHAN)Y, « DKOJIOTHYECKAs MUPAMUIA YUCEI,
«DKoJIOTHYECKasl MUpaMuaa OMOMaCChl», «IKOJIOTHUYECKass MupaMuia dHeprum», «ObpazoBanue 6oioTay,



«IlepBuuHas cykueccus», «BoccraHoBIEHHE Jeca MMOCIE MOXKapay, «IKOCHCTEMA 03€pa», «ATpPOLEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPTHHU B arporieHosey, «I[Ipumepsr ypOoskocuctem».

Ob6opynoBanue: repdapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, dydella NTHUIl U 3Bepei, repdoapuu
KYJIBTYPHBIX U IUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJIENIb SIKOCUCTEMBI.

IIpakTuyeckas padora «/3yyenue u onucanue ypoo3KOCHCTEMBD».

JlaGopaTopuas padora «/3yueHune pa3sHOOOpa3usi MEIKUX MOYBEHHBIX YJICHHCTOHOTHUX B Pa3HBIX
9KOCUCTEMAX.

JIKCKypeust «IKCKYpCHs B TUITMYHBIA OHOTEO1IeH03 (B 1yOpaBy, OEpe3HsIK, eIbHHK, HA CYXO0I0JIbHBINA
WM TIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKypCHs B arposKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTemMa

buocdepa — obOmemnanerapHas o0ojouka 3eMiIH, TJ€ CYIIECTBYET WM CYIIECTBOBAJIA >KU3Hb.
PazButne npencrasnenuii o buochepe B Tpynax 2. 3rocca. Yuenue B. . Bepnanckoro o 6nocdepe. Obmactu
6uocoepsl u e€ cocras. KnBoe BemiecTBo OUocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CylecTBOBaHUs ouochepsl. OcobeHHOCTH OMOCPEphl Kak riI00ambHOM SKOCUCTEMBI.
Jlunamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTs! BelecTB M OMOreoXMMUYECKHE LUKIBI (yriieposa,
a3zoTa). PUTMUYHOCTS siBIeHU B 6uocdepe.

3onanmpHOCTE Ouocheprl. [lonstne o OGmome. OCHOBHBIE OMOMBI CYIIHM: TYHIpa, XBOWHBIE Jeca,
CMEIIaHHBIE W ITUPOKOJIMCTBEHHBIC Jieca, CTENH, CABAHHBI, IyCTHIHU, TPOIMHWYECKHE JIECa, BBHICOKOTOPHSI.
Knumat, pacTuTenbHbIi U KUBOTHBIM MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 NOTEHIMaNa U 6uochepHbIX QyHKIUH.

JdeMoHcTpauuu

[Toptpetsr: B. M. Bepuanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «I'eocdhepsr 3emmmy», «kKpyroBopot azora B mpupoje», «Kpyrosopot yrieposaa B
npupoae», «Kpyrosopot kucnopona B mpupoje», «KpyroBopot Bojabl B mpupone», «OCHOBHbIE OMOMBI
cymmy, «Knumatnyeckue nosica 3emnny», « Tyaapay, «Takira», «Cmemannbiii gecy», «lllupokoaucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kalomias cpeaa

DKOJIOTHYECKHE KpU3UChl M WX TNpUYMHBL. Bo3xgelicTBue dyenoBeka Ha Ouocdepy. 3arpsisHEeHUE
BO3YIIHOM cpeabl. OXpaHa Bo3IyXxa. 3arps3HeHre BOJHOM cpebl. OXpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kimumara.

AHTpPOIIOTEHHOE BO3JCHCTBHME HA PACTUTENbHBIM M >KUBOTHBIA Mup. OXxpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHLUIBI OXpaHbl mpupoabl. Kpacuble kuHuru. Ocob0 oxpaHseMble
npupoansie Teppuropun (OOIIT). boTannueckue casibl U 300JI0THYECKUE TAPKH.

OcHOBHBIE TMPHUHLMIIBEI yCTOMYMBOIO pa3BUTUS 4YellOBEYeCTBA M MpUpoasl. PannonanbHoe
MIPUPOIOIONIBL30BAHUE U COXpaHEHHE OHMOJIOrMYecKoro paszHooOpazusi 3emun. OOmue 3aKOHOMEPHOCTH
IJI00ATBHBIX 9KOJOTHYECKHX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpU3HCa M €ro BEpOsTHbIC
MOCIIE/ICTBUSL.

PazBuTne MeTOJIOB MOHMTOPHMHIA pa3BUTHs OINACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmuvie
ucciedosanusi nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNHOCoOHOU 3Hepeemuxe. Buonocuueckoe
pasHoobpasue u obuopecypcwi. Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugaroujue 0OCmyn K
uHgopmayuu no cOCMoAHUIO OMOeNIbHbIX 8U008 U dKocucmem. OCHOBbI IKopeadbUIUMayuu SKOCUCmem u
cnoco608 60pvobI ¢ buonospedcoeHuasMU. Pexoncmpykyus Mopckux u Ha3emHbiX IKOCUCEM.

JdeMoHcTpanuu

TaGnuie! 1 cxeMmbl: «3arpsi3HeHHe aTMochepbl», «3arps3HeHue THAPOoCchepb», «3arpsa3HEHUE TOUBbD»,
«[TapuukoBslii 3¢ dpexT», «Ocobo oxpaHsieMble TPUPOAHBIE TEPPUTOPUI», «MOAETH YIPABIIEMOT0 MUPAY.

Ob6opynoBanue: ¢ororpaguu OxpaHsIeMbIX pacTeHHH U KHUBOTHBIX KpacHoil kuurm Poccuiickoii
®enepannn, KpacHoi KHUIM perMoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OOYUYAIOUNIUMUCS TPOTPaMM
cpeanero o0rmiero o0pa3oBaHus: INYHOCTHBIC, METAIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType JIMYHOCTHBIX pe3yabTaTOB OCBOCHUS MPOrPAMMBI 10 OMOJIOTHU BBIACIICHBI CIEIYIONINE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOUIUMUCS POCCUMCKOW TpakJIaHCKON HWIEHTHMYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONPEAEIEHUIO, Haluuue momusayuu K 00y4eHHI0 OMOJIOTuH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKIEHHI JMYHOCTH Ha OCHOBE KIIIOYEBBIX ILIEHHOCTEH M
UCTOPUYECKUX TPaJULUN pa3BUTHS OMOJOTMUYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O00yUaIOUIUXCS
PYKOBOJICTBOBATbCSI B CBOEH J1€ATEIHHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMH, NMPUCYIIIUMH CHCTEME
OMOJIOTMYECKOro 00pa3oBaHUsl, Haluyue nPagoCoO3HAHUs FIKOJIOTUUECKOHN KYIbTYpPbl, CHOCOOHOCMU CMABUMb
L[EJIU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUSI IPOrpaMMBbl IO OMOJIOTUU JAOCTUTAIOTCS B €IUHCTBE yueOHOU n
BOCITUTATENbHOM JESITETbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHUICKUMHU COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MTPaBUIAMU U HOpMaMu
MOBEACHUS M CHOCOOCTBYIOT MpOIIECCAM CaMOIIO3HAHUS, CaMOBOCIIUTAaHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIIMK JTUYHOCTH, MAaTPHOTU3MA U YBAKEHUSI K 3aKOHY M MPAaBOIOPSIIKY, YEIOBEKY Tpyaa U
CTapluieMy MOKOJIEHHIO, B3aMMHOTO YyBa)KE€HUS, OEpEeKHOr0 OTHOIIEHHS K KYJIbTYPHOMY HAacCleIHuI0 U
TpaJuLUsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKaroLen cpeie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHHUS y4eOHOTO npenmMera «bruosorus» 10KHBI 0TpaXkaTh TOTOBHOCTh
U CIIOCOOHOCTh 00y4arolIUXCs PYKOBOJACTBOBATHCS CHOPMHPOBAHHOW BHYTpEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKJEHHUI, COOTBETCTBYIOIIMX
TPaJAWLMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, pACHIMPEHHE S>KU3HEHHOTO OIbITa M OIbITa
JEATENBbHOCTH B MPOLECCE peaTu3allid OCHOBHBIX HANPAaBJICHUN BOCIHUTATEIBHON IEATENIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpasKIaHCKOro BOCHMTAHUS:

c(OpMUPOBAHHOCTH T'PAXKAAHCKON MO3UIIUK 00YUYAOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro oOiecTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOW JAEATEIHHOCTU MPH CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEJIBHBIX 3a/1a4, BHIOJHEHUU OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3UIIMIO [0 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOW >KU3HU
U OOBICHATD €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO B3aMMO/ICHCTBUS JIIO/IEH C
Pa3HBIMH YOKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU U COI[UAIBHBIM MOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B MPOLIECCE COBMECTHOTO BBINOJIHEHUS YUE€OHBIX, MIO3HABATEIbHBIX U
HCCIIEI0BATENIbCKUX 3a/ay, YBXKUTEIBHOTO OTHOIIEHUSI K MHEHHUIO ONIOHEHTOB MPH 00CYX/IEHUHU CIIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;

2) naTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCUHUCKOM TI'pa)kJTaHCKOW MJIEHTHMYHOCTH, MAaTPUOTU3Ma, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHOM, ropaocTu 3a CBOM Kpai, cBOXO PonuHy, CBOM SA3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJTHOMY HACIEANIO M MaMITHUKAM IPUPOJbI, JOCTHXKEHU M Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIOCOOHOCTh OLEHHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJIICGHHE M pa3BUTHE OHOJIOTHUH,
[IOHMMaHMs 3HaueHus OMOJIOTMM B INO3HAHUM 3aKOHOB IPUPOJIbI, B JKM3HU YEIOBEKA U COBPEMEHHOIO
0O0IIIECTBA;

uaenHas yoexaE€HHOCTb, TOTOBHOCTh K CIY)XEHHIO W 3ammure OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIUIO U IPUHIMATh OCO3HAHHBIE PEIICHNUS, OPUSHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3/1aHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CEMEWHOM )KU3HH B COOTBETCTBHUHU C TPAIULIMIMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA,
CIIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHMMAaHKE YMOIIMOHAIBHOTO BO3JEMCTBUSI )KUBOM MPUPOIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HBbIX BHJIaX HCKYCCTBA, CTpPEMJIEHHWE MPOSBIATH KauecTBa
TBOPUYECKOM JTMYHOCTH;

5) ¢usuyeckoro BOCHIUTAHHMS, (POPMHUPOBAHUS KYJbBTYPbl 3A0POBbS H JIMOLHOHAJBHOIO
O0s1aronosiy4us:

MMOHUMAaHHE U peaTu3aIlus 3J0pOBOTO U 0€30MacHOr0 00pa3a XKU3HHU (3I0pOBOE MTUTAHUE, COOTIOICHHE
TUTMEHUYECKUX MPaBWJI U HOPM, COAJaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIbIXa, peryispHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTU MpPaBWJ HHAWBHUIYATBHOTO M KOJUIEKTMBHOIO OE€30MacHOTO IOBEIEHUs B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE TMOCJIEICTBUN U HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOIEHUS aJKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K AaKTHUBHOW JIEATEJILHOCTH TEXHOJOTMYECKOW U COLMAIbHOW HAIMpPaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

UHTEpEC K pa3iuuHbiM chepam mpodeccHoHaATbHON AeATeIbHOCTH, YMEHHE COBEPIaTh OCO3HAHHBIN
BbIOOD Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYecKOro BOCIMTAHUA:

9KOJIOTHYECKHU I1eiecoo0pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOUYHHUKY >KU3HHM Ha 3emiie, OCHOBE €&
CYLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYpbl: MPUOOPETEHUE OMBITA MJIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOJKHBIX TIOCIEACTBHUN Ul OKPYKAIOIIEH CPENbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOrMUECKUX MpoOeM U MyTel UX pelIeHus;

CIOCOOHOCTh UCTIOJIb30BaTh IpHoOpeTaeMble IPU N3y4eHUH OMOJIOTHH 3HAHUS U YMEHUS [TPU peIlIeHUH
po6JieM, CBSI3aHHBIX € PALlMOHATIBHBIM IPUPOAOTIONB30BaHNEM (COOIIOIEHHE TPABUII TOBEICHUS B IPUPOJIE,
HaNpaBJICHHBIX HA COXpAaHEHHE PABHOBECHS B SKOCUCTEMAX, OXPAaHY BUJOB, IKOCUCTEM, OHOChepHl);

aKTUBHOE HEINPUITHE ACUCTBUMN, NPUHOCALIUX BpPEI OKpYXAlOIIEH INPUPOJHON cpene, yMEHHE
IIPOrHO3UPOBATh HEOJArOMPUATHBIE SKOJIOTUYECKHE TOCIEACTBHS MPEeIIpPUHUMAEMbIX JEHCTBUHM U
MpeA0TBPALLATh UX;



HaJIMYUE€ PA3BUTOTO 3KOJIOIMUYECKOTO MBIIUIEHHUS, 3KOJOTMYECKOW KYJIbTYpbl, ONBITA AESITEIbHOCTU
9KOJIOTMYECKOM HaIIPaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA MU B [I03HABATEJILHOM, KOMMYHUKAaTHBHOMN
U COLMAJIBHOM IPAKTUKE, IOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOW MJCATEIBHOCTH 3KOJIOTMYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSI HAYKU H
0O0IIeCTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha THAJIOTE KYIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B [IOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M UYHUTATEJIbCKON KYJIbTYpbl KaK CpPEACTBAa B3aUMOJICHCTBUS MEXIY
JIIOJIbMU U NTO3HAHUS MUPA;

MMOHUMaHHe crenuPUKN OHOJIOTHH KaK HayKH, OCO3HAHUS €€ PO B pOPMHUPOBAHUH PALlMOHAIBHOTO
HAayYHOTO MBIIUIEHHUS, CO3/IaHUU IIEJIOCTHOTO NPEJCTaBIIEHUs 00 OKpY)KalollleM MHpEe KaK O €IWHCTBE
MPUPOJbI, 4YeJOBeKa U OOIIecTBAa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MpoliIemM
COXpPaHEHHUS MPUPOJHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM ISl COBPEMEHHOM NMBHWJIM3ALMU: 0OECIEYeHHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIUHBI, CO3/IaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh pecypcHbIe
mpoOeMbl pa3BUTHUSL YEJIOBEYECTBA, MOUCKA MyTeH BBIXOJA M3 TI00AJBHBIX 3KOJOTHYECKHX MpoOsieM H
obecrnievyeHus rnepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY UCIOJB30BAHUIO PUPOHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUM OMOJIOTWYECKMX 3HAHUU B LENSIX MOBBIIICHUS OOIIEeH KyIbTYpHI,
€CTECTBEHHO-HAYy4YHON IPaMOTHOCTH, KaK COCTaBHOM 4acTu (DyHKIIMOHATBLHOM IrpaMOTHOCTH 00y4JaroIIuxcs,
dhopmMupyeMoi Tpu U3y4eHUH ONOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BATh IOJIydaeMble 3HaHUS [UIsl aHaM3a M OOBSICHEHMS SBJICHUM OKpYXAloIlero Mupa u
MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHE J1elaTh 000CHOBaHHbBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB
Y UMEIOIIMXCS JAaHHBIX € LEJbI0 MOJTYyYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO HCIOJIb30BaTh OMOJIOTWYECKUE 3HAHHS Ul pelieHus NpoodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE LEHHOCTU HAyYHOH JESATENbHOCTH, TOTOBHOCTH OCYHIECTBISATH IPOEKTHYI U
HCCIIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEpPHIBHOMY OOPa30BaHUI0 M CaMOOOpa30BaHHUIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpegMeTHbIe pe3yJIbTaThl OCBOCHHUS yueOHOr0 npeaMeTa «bronorus» BKIIOYAOT: 3HaYUMBbIE IS
(GbopMUpPOBaHHUS MHUPOBO33PEHUS OOYUAIOLIMXCS MEXIUCLUILUIMHAPHBIE (MEXIpeaAMEeTHbIE) OOlIeHay4YHbIe
MOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAydyHOM KapTUHBI MHUpa M CHeUU(UKY METOJO0B IO3HAHMS,
UCIOJb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, ABJICHUE, MTPOIEcC, CUCTEMa, HaydHbIH (akT,
NPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HccleloBaHue, HaOMIoleHe, W3MEepeHue,
SKCIEPUMEHT U Jpyrue); yHHBepcalbHble YyueOHble AEHCTBHUS (TMO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIE,
peryiasTuBHbIE), obecneunBaromme (GopMupoBaHue (YHKIMOHAIBHOM T'PaMOTHOCTH M COLMAIBHOU
KOMIIETEHIINH oOyyaromuxcs; CHOCOOHOCTb oOyyJaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXJUCIUIIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHMS M  YHUBEpCaJbHbIE YyueOHble JECHCTBUS B
MI03HABATEIbHON U COLMAIBHOM MPAKTHKE.

B pe3ynbraTe nzyueHust 0M0JI0TUN HAa YpOBHE CpeHero olIiero oopazoBaHus y o0ydaromierocst Oyayt
copMHUpOBaHbI IO3HABATENIbHBIE YHUBEPCAIbHbBIE ydeOHbIE JIEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEPCAIbHbBIE
yueOHbIe IeWCTBUS, PEryIsTUBHBIE YHUBEpPCAbHbIEC yUeOHbIE IEHCTBHSI, COBMECTHAS JESTEIHHOCTh.



MetanpeaMeTHbIe Pe3yabTaThl OCBOCHHSI IPOTPAMMBI CPEIHErO OOIMIero 00pa3oBaHUs JOJIKHBI
OTpPaXKaTh:

OBJjajieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEJIbHBIMU JICHiCTBUSIMH:

1) 6a3zoBbIe JIOTHYECKHE ACiCTBHS:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M AKTYAIU3UPOBAThH IPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

KCIIOJIb30BATh P OCBOCHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBITIICHHS (aHAJIN3a, CHHTE3a, CPDABHECHHS,
KI1accu(UKauu, 0000IIeHNs), PACKPHIBATH CMBICTT OMOJIOTUYECKUX TOHSATUH (BBLICIATH WX XapaKTEPHBIE
MIPU3HAKHU, YCTAHABIIMBATH CBS3H C IPYTUMHU MTOHSATUSIMU);

ONpEeNeNATh LEIU JCATEIBHOCTH, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX JOCTIKEHHUS, COOTHOCHTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU LEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS JJIs1 0ObSICHEHUS (DAKTOB U SIBJICHUI KMBOU MPUPO/IBI;

CTPOUTH JIOTHYECKUE pACCYXJCHHS (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O aHAJOTWH), BBISBIATDH
3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYTUPOBATH BBIBOJIBI U 3aKIIFOUCHNS,

MIPUMEHSATHh CXEMHO-MO/IETIbHBIE CPEJICTBA JIsl MPECTABICHUS CYIIECTBEHHBIX CBSI3EH M OTHOIICHHI B
M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a Tak)Ke MPOTHBOPEUUN Pa3HOTO POJIa, BBISIBICHHBIX B PA3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IIJIaH PEMICHUS MPOOJeMbl ¢ Y4€TOM aHajdu3a HMMEIONIUXCSA MaTepUATbHBIX H
HEeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JCSATEIHHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHHBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPJAMHHUPOBATH M BBITIOHATH PA0OTY B YCIOBUSIX PEATHHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbCKHE IeHCTBHS:

BJIQJIETh HaBBIKAMH y4EOHO-HCCIICIOBATEILCKON 1 MMPOCKTHOM JESITEIbHOCTH, HABBIKAMH Pa3peIICHUS
pooJIeM, CrOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY METOJIOB PEIICHUS] MTPAKTUIECKUX
3a/1a4, TPUMEHEHUIO Pa3IMYHBIX METOOB ITO3HAHMS;

WCIIOJIb30BaTh PA3IMYHbIC BHUJIBI JACSITCIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAIUH,
nmpeoOpa3oBaHUI0 W TMPUMEHCHHIO B YYEOHBIX CHUTyallUsX, B TOM YHCIE IPU CO3JaHUU YUEOHBIX H
COITMATBHBIX TIPOEKTOB;

(hopMupOBaTh HAYYHBIN TUI MBIIIJICHUS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KITFOUYEBBIMU TOHATUIMHU
1 METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4d B O00pa30BaTEIBHOU ACATEIHPHOCTH W JKU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh NIPUYUHHO-CIICACTBEHHbIE CBA3M U aKTYaIM3UpPOBATh 3a/ayy, BBIABUTATh THIOTE3Yy €&
pElIeHUs, HAXOIUTh ApPIYMEHTHI JIJIsl TOKA3aTeNbCTBAa CBOMX YTBEPXKIACHUI, 3a/1aBaTh MapaMeTphl U KpUTEPUU
pelieHus;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PEIICHUS 3aJaud pPe3ylbTaTbl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  LIEJICHANPABJICHHBI TIOMCK TepeHoca CPeACTB M CIOCOOOB  JACWCTBUS B
podecCHOHANBHYIO CPEY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEW, Mpeajiaratb OPUTHHAIBHBIE MOJAXOJbl M PEHICHHs, CTaBUTh MPOOIEeMBbl U
3a/1auu, JOIMYCKAIOIINE AIbT€PHATUBHbBIC PEILICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMaNuU (TEKCTe y4eOHOTO MOCOOUSs, HAy4HO-
MOMYJISIPHON JTUTEpaType, OMOJIOTHYECKUX CIOBApSAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B



WutepHere), aHamu3upoBaTh HH(OPMAIMIO DPA3IMYHBIX BUIOB U (OpM MpencTaBieHHs, KPUTHYECKU
OLICHUBAThH €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUNBOCTb;

(dbopMynHpOBaTh 3aMpOChl U MPUMEHATh PA3IHMYHBIE METOBI IPU MOUCKE U 0TOOpE OMOJIOTHYECKOM
uHbOpMaKY, HeOOXOIMMO [T BBITIOJIHEHHUS YUeOHBIX 33/1a4;

npuoOpeTaTh  ONBIT  HUCMOJB30BaHUS  HMHOOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY NpPEACTaBICHUS OUOJIOTHYECKON WH(POpMALUH
(cxembl, rpauku, JuarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KA4eCTBE CPENCTBa MpH paboTe ¢ OMOJOrHMYecKord MH(OpMAIUEH:
MPUMEHATh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTH4YeCKUe 3HAKW W CHUMBOJBI, (OpMyIbl, abOpeBHaTypy,
HOMEHKJIATYpY, UCTIOJIH30BATh U IMPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMH DACIO3HABAHUS W 3alIUTHl MHQOpManuy, WHGOPMAIMOHHONW Oe30MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX c(epax >KW3HM, aKTUBHO y4YacTBOBAaTh B JHAJIOTe WIIH
IMCKYCCHH IO CYIIECTBY OOCyXmaeMoil TeMbl (YMEHHE 3aJaBaTh BONPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHTEIIHHO BBITIOJHEHUS TpeIIaraeMoi 3ajqad, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UITHIA
JIPYruX y4aCTHUKOB JIMAJIOTA WU JUCKYCCHH ),

pacrio3HaBaTh HeBepOalbHBIE CpEeACTBa OOIMIEHWs, MOHWMAaTh 3HAYCHHWE COIMAJIBHBIX 3HAKOB,
MPENOCHUIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHUS U B3aUMO/ICHCTBUS, TOHUMATh HAMEPEHHS IPYTUX JTFOJICH,
MPOSIBIIATh YBKUTEIHHOE OTHOLIEHHE K COOECeIHUKY U B KOpPpEKTHOW (opme ¢GopMyaupoBaTh CBOU
BO3paKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBHIYaJbHON pabOThl MPHU PEIICHUU
OMOJIOTUUECKOW  TpoOJIeMbl, O0OOCHOBBIBATH  HEOOXOJUMOCTh  INMPUMEHEHHUS  TPYNIOBBIX  (GOpM
B3aUMO/ICHCTBUS MPU pelICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX ACHCTBUM C YUETOM OOIIUX MHTEPECOB M BO3MOKHOCTEN
Ka)KJIOTO YIeHa KOJJICKTUBA;

MPUHUMATD IEJIM COBMECTHOU NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUS MO €&
JOCTHKEHHIO: COCTABJISITh IUIaH JEUCTBUMN, paclpeiessaTh poJid ¢ Y4ETOM MHEHHH y4aCTHUKOB, OOCYXKIAaTh
pe3yNIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa M KaXKJIOT0 YYaCTHHKAa KOMaHAbl B OOIIMHA pe3ynbTar o
pa3paboTaHHBIM KPUTEPUSM;

npeaiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICU C MO3ULIUKA HOBU3HBI, OPUTMHAIBLHOCTH, TPAKTHUECKOI
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEIEHHE B PA3UYHBIX CHUTYyallUsAX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

OBiageHHe YHHBEPCAJIbHBIMH PeryJsiTAHBHBIMH 1€ CTBUSIMU:

1) camoopraHusamnus:

WCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHMS JIs BBISBICHUS MpPOOJIeM U UX PEIIeHHs B KU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BbIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUM 1IeJIeBble U CMBICIOBbIE YCTAHOBKU B CBOMX JICHCTBUAX
Y TIOCTYIKaX MO OTHOILIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTh, BBIBIATH NMPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 337]a4ll B 00pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;



CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pELIEHUuS MpoOJeMbl C Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmmupATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO U IMPOSBICHUIO IIUPOKOW 3PYAUILMU B PA3HBIX O0JACTIX 3HAHUM,
IIOCTOSIHHO TMOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBAaTh COOTBETCTBHE
PE3yJIBTAaTOB LIEIISIM;

BJIQJIETh HABbIKAMHU [I03HABATEIbHONW pe(IEeKCHrn Kak OCO3HAHHS COBEpIIAEMbIX JEHCTBUU H
MBICJIUTEIBHBIX POLECCOB, UX PE3yJbTaTOB U OCHOBAHMI, UCIOIb30BaTh MPUEMBI peIeKCUH I OLIEHKH
CUTYallH, BBIOOpa BEPHOTO PEILLIEHHUS;

YMETh OLIEHUBATH PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U apTYMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeIoBeKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS co/iepkaHus ydeOHoro npeamera «buonorus» Ha yriayGnéHHOM
YpPOBHE OPHEHTHPOBAaHBI Ha oOecredeHne MpodrIbHOr0 00y4YeHHs oOydarmmuxcs Ouosoruu. OHH
BKJIIOUAIOT: crienu@uueckre A OMoJIOry Hay4YHble 3HAHUS,, YMEHUS U CIIOCOOBI ACMCTBUI MO OCBOEHHUIO,
MHTEpIpEeTali U MPeoOpa3oBaHUI0 3HAHUM, BUABI JIEATENLHOCTH MO TOJYYEHHIO HOBBIX 3HAHUM M UX
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaKKe€ B peajbHBIX XU3HEHHBIX cuUTyauusx. l[IpenmerHsie
pe3ynbTaThl IPEACTABIEHBI 10 FO/1aM U3y4YEHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHS yueOHOro npeamera «buonorus» B 10 knacce NOKHBI OTPAXKATS!

chOpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHOJIOTUM B CHCTEME EeCTECTBEHHBIX HayK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B TO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHUU PoOIieM
PaIOHAaIBLHOTO MTPUPOIOTIOIB30BAHMS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CHUCTEMOW OHOJIOTUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOMOJATaOIINe
OMOJIOTHYECKHE TEPMUHBI U MOHATUS ()KU3Hb, KJIETKa, OPraHu3M, MeTaboI13M, TOMEOCTa3, CaMOPETryJIsaIus,
CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OHUOJOTHYECKHE TEOPHUH
(knetounas teopust T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi T€Opus HACAEACTBEHHOCTH T.
Moprana), yuenus (H. W. BaBusioa — o0 nieHTpax MHOr000pa3us U MPOUCXOKICHHS KYJIbTYPHBIX PACTEHUN),
3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOTO TOKOJEHHS, PACIISIUICHHUS, YHCTOTHl TaMeT, HE3aBHCHUMOTO
HacnenoBaHus [. Menzens, roMoJIorTHUYecKUX psAI0B B HaciencTBeHHoM u3menunBoctu H. M. BaBunoga),
MPUHIIHUIIBI (KOMILIEMEHTAPHOCTH );

BIIQJICHHE OCHOBHBIMH METOJIaMH HAy4yHOTO TO3HAHMS, UCHONb3YeMbIX B OHOJOTHYECKHX
HCCIIETIOBAHUSIX KUBBIX 00BEKTOB (OTMIHCaHNE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPHUMEHT);

YMEHHUE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCIe OakTepuil, TpHOOB, pacTeHUM, KUBOTHBIX U
YEJIOBEKa, CTPOCHUSI OPraHoB M CHUCTEM OPraHOB pacTeHUM, JKUBOTHBIX, 4YEJIOBEKAa, MPOIECCOB
KU3HEJEATEILHOCTH, MPOTEKAIONIUX B OpPraHU3MaxX pPACTeHUM, XMBOTHBIX W YEJOBEKa, OMOJIOTHYECKHUX
poreccoB: oOMeHa BemlecTB (MeTaboJiu3M), NPEBpAILEHUs HHEPIruu, OpOXKEHHs, aBTOTPOPHOTO U
reTepoTpoHOr0 THUMOB MUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TaMeToreHesa,



SMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, MHIUBUAYATbHOTO Pa3BUTHUSA OpraHU3Ma
(oHTOTEHE32a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY OPraHOMAAMHU KJIETKH U UX (YHKIHUSAMHU, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH 1 UX PYHKIUSAMH, MEX]ly OpraHaMH U CUCTEMaMU OPTraHOB Y PACTEHUH, )KUBOTHBIX
YeJoBeKa M MX (PYHKLIUAMHU, MEX]Ty CHCTEMaMH OPraHOB U UX (DYHKIMSAMHU, MEXKTy dTallaMyi 0OMEHa BEIIECTB,
JTalaMM KJIETOYHOTO LMKJIA W >KM3HEHHBIX LUKIOB OPraHM3MOB, 3TallaMyd 3MOPUOHAJIBHOIO pa3BUTHS,
TEeHOTHIIOM U (P€HOTHIIOM, (DEHOTUTIOM U (paKTOpaMH Cpelibl OOUTaHHMS;

YMEHHE BBISBIISTH OTIIMYUTENIbHBIE IPU3HAKK JKUBBIX CUCTEM, B TOM UHCJIE PACTEHMM, KUBOTHBIX U
YeJI0BEKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIMKY
JUIA TOKa3aTeNbCTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIII;

yMEHHE peliaTh OWOJIOrMYecKrue 3a7ayd, BBIABIATh NPUUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXAY
UCCIIETyeMbIMU OMOJIOTUYECKMMHU MPOLIECCaMU U SIBJICHUSIMH, JI€1aTh BBIBOABI U IMPOTHO3bI HA OCHOBAHUU
MOJIyYE€HHBIX PE3YyJbTaTOB;

YMEHHE BBINOJHATH JaO0OpaTOpHblE W MpakTU4Yeckue padoThl, COOMIOJAaTh MpaBwia Hpu padoTe C
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBaAHUEM;

YMEHHE BBIJBUIaTh TUIOTE3bI, IPOBEPATH X IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, GOpMYIUpys 1IeJb
UCCIIEIOBaHUS, AHATTM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl U JA€TaTh BHIBOJIbL;

YMEHHE Yy4acTBOBATh B y4eOHO-HCCIIEIOBATEIbCKOM paboTe MO0 OMOJOTUM, SKOJOTUU U MEIUIIMHE,
MIPOBOJMMOM Ha 6a3€ NIKOJIbHBIX HaAYUYHBIX O0IIECTB, U MyOJINYHO MPEICTABISTH NOJYyYEHHbIE PE3YJIbTaThl Ha
YUYEHUYECKUX KOH(DEepEeHIHSIX;

YMEHHE OIICHMBAaTh 3TUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEAOBaHUNW B oO1acTh OHOJIOTHH U
MEIUIMHB (KJIOHHPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMpaBlIE€HHOE M3MEHEHHE TIeHoMa U
CO37JaHHU€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBJISATh OCO3HAHHBIN BHIOOP Oyaymiel mpodecCHOHaIbHOW AESITEIbHOCTH B 00JIacTH
OMOJIOTHH, MEIULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CETTLCKOTO XO3SICTBA, MUIEBON MPOMBIIIIEHHOCTH,
YIIIyOJIATh TTO3HABATEIBHBIA HHTEPEC, HAIPABJICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MTpodeccru
U MIPOJIOJKEHHE OMOJIOTHYECKOT0 00pa30BaHUs B OPraHU3alUsIX CPETHETO MPO(HEeCcCHOHATBEHOTO U BBICIIETO
o0OpazoBaHwUsI.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHHS yueOHOro npeameta «buonorus» B 11 kaacce NOKHBI OTPAXKATS!

chOpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OHOJIOTUM B CHCTEME EeCTECTBEHHBIX HayK, B
(hOpMHUPOBAHUM COBPEMEHHOM E€CTEeCTBEHHO-HAYYHOM KapTUHBI MHpa, B MO3HAHUM 3aKOHOB MPHUPOABI U
PELICHUH SKOJOTMYECKHUX MpoOJieM 4YelloBEeYeCTBa, a TakKKe B PEIICHUU BOMPOCOB PAIMOHAIBHOIO
MIPUPOIOIONIL30BaHUSA, U B (JOPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOE, 0OIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIaJIETh CUCTEMON OMOJOTMYECKUX 3HAHUN, KOTOpasi BKIIOYAET ONpEAeTICHHs U MOHUMAaHKe
CYIIHOCTH OCHOBOIOJAraronux OWOJOTMYECKUX TEPMHHOB M MOHATHH (BUA, 3KocucteMma, Ouocdepa),
Oouonoruueckue teopur (dBosounonHast Teopust Y. [lapBuHa, CHHTeTHYECKas TEOPHUS HBOJIIOLINMU), YUCHUS
(A. H. CeeproBa — o myTsix M HampasieHHsX sBoitonuu, B.M. Bepnaackoro — o 6uocdepe), 3akoHbI
(renernueckoro paBHoBecus /[x. Xapau u B. BaiinOepra, 3apoasimenoro cxojcrsa K. M. bapa), npasuina
(muaumyma 1O. JIubuxa, sKoJOrMYecKkoil mupaMuabl >HEPruu), rumoresbl (rumote3a «vupa PHK» V.
I'unGepra);

YMEHHUE BJa/leTh OCHOBHBIMH METOJAaMU HAy4YHOT'O IMO3HAHMsS, UCHOJIb3YEeMBIMH B OHOJIOTMYECKHUX
UCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONMHCaHHE, M3MepeHHe, HaOI0JeHHE, SKCIEPHUMEHT),
crioco0amu BBISIBIICHUS U OLICHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIJCTATh CYIIECTBEHHBIE NPU3HAKU: BUIOB, OHMOrEOIIEHO30B, JKOCHCTEM U Ouocdepsl,
CTaOMJIM3UPYIOIIETO, JIBMXKYLIETO U Pa3pbIBAIOIIErO €CTECTBEHHOIO OTOOpa, aIONaTpUYecKOTo U
CHUMITaTPUYECKOTO BHUI000pa30BaHMs, BIMSHUS JBUXKYILIUX CHJI HBOJIONUM Ha TeHO(MOH] MOMYJSLHUH,



MIPUCTIOCOOJICHHOCTH OPraHU3MOB K cpesie 0OMTaHMs, YepeIOBAHUS HAIIPABICHUN 3BOJIIOLINHU, KPYTOBOPOTa
BEIIECTB U MIOTOKA YHEPTUHU B SKOCHCTEMAX;

YMCHHUC YCTAHABJIIMBATH B3aUMOCBA3UM MCXKIY IMPOLHCCCaMH JBBOJIOIOHUH, ABWXYIIUMH CHUJIIaMU
AHTPOIIOTCHEC3a, KOMIIOHCHTAMU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOC06JIeHI/ISIMI/I K HUM OpPraHu3MOB;

YMCHHC BBIABJIATL OTIIMYUTCIIBHBIC IMPU3HAKU KUBBIX CHUCTCM, HpI/ICHOCO6HeHHOCTB BHJOB K CpCAc
O6I/IT8,HI/I$I, abHoTHYECKUX M OHOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBA3EH OpraHnusMoOB B
cooOmiecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIMKY
IUTsL TOKA3aTeIbCTBAa POJCTBA OPraHW3MOB Pa3HBIX CUCTEMATHYECKUX TPYII, B3aMMOCBS3M OPTaHU3MOB H
cpenbl OOMTaHWSA, E€AMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXpPAaHEHHUS MHOTrooOpas3us BHAOB U
HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPUPOJIBI U YETIOBEUECTBA;

YMCHHUEC pPEIIaThb OHMOJIOTMYECKUE 3ala4yi, BbIABJIATH MPUYUMHHO-CICACTBCHHLBIC CBA3U MCKIAY
HCCICAYCMBIMU OHMOJIOrMYECKUMU nmponecCcaMu U SABJICHUAMM, OCJIAaThb BBIBOJbI U IIPOTHO3bI HA OCHOBAHWUN
IMMOJIYYCHHBIX PC3YJIbTATOB;

YMEHHE BBINOJHATh JaO0OpaTOpHble U MpakTU4Yeckue padoThl, cOOMOIaTh MpaBWila Ipu paboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMCHHUEC BBIJIBUT'aTh TUIIOTE3LI, ITPOBEPATE UX DKCIICPUMCHTAJIIBHBIMU CPCACTBAMU, q)OpMy.HHp}ISI 1ICJIb
HCCIICO0BaHMsA, AaHAJIM3UPOBATH IOJTYUCHHBIC PE3YIbTAaThbl U JCJIaTh BHIBOABI;

YMEHHE Yy4acTBOBATh B y4eOHO-HCCIIEIOBATEIILCKON pabdoTe Mo OMOJIOTUM, SKOJOTUUA U MEIUIIMHE,
HpOBO)II/IMOI\/'I Ha 0a3e MIKOJIBHBIX HAayY4YHBIX O6H.[GCTB, u HY6J'II/I'-IHO MNpEACTABJIATH NOJYUCHHEBIC PE3YJIbTAThI HA
YUYEHUYECKUX KOH(DEepEeHIHSIX;

YMCHHUEC OUCHUBATDH TUIMOTE3BI U TCOPHUU O MPOHUCXOKIACHUUN XKU3HU, UCIIOBEKA U YCJIOBCYECKUX pac, O
MPUYMHAX, MTOCIEACTBHUAX U CIIOCO0aX MPEIOTBPAIICHHS TJI00ATbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJIATh OCO3HAHHBIN BHIOOP Oyaymiel mpodecCHOHaIbHOW AESITEIbHOCTH B 00JIacTH
OMOJIOTHH, SKOJOTHH, MPUPOAOMNOJIB30BaHUs, MEIUIUHBI, OMOTEXHOJOTHH, TMCHUXOJIOIMH, BETEpPUHAPHH,
CEJIbCKOTO XO35HCTBa, MUIIEBON MPOMBIIICHHOCTH, YIIIYOJIATh MO3HABATEILHBIN HHTEPEC, HAMIPABICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH Mpodeccuu W MpoA0DKEHHE OMOJIOTHYECKOTO 00pa3oBaHHS B
OpraHu3aIusaX CpeiHero NpodeccuoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo yacoB
Ko DJIeKTPOH
urp | Ilpa | gye
No 0J1b KTHY (III/I(prB
o/ HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Be ML | eckn o
ero | e ¢ o0pa3oBa
paé | pa6o P
TeJIbHbIE
oT ThbI
. pecypcsl
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4EHUE 2
3 buonorus kneTkn 2 0.5
4 XuMHYecKasi OpraHu3arysl KICTKH 10
5 Crpoenue u GyHKINUU KIETKU 2
6 OOmeH BelecTB U MPEBPAIICHUE YHEPTUHU B KIIETKE 1
7 Hacneacreennas nndopmamus u peanusanus e€ B 9 05
KJIETKE '
JKu3HEHHBIN UK KICTKA 6 1
Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa 0 HACJIEICTBEHHOCTH U 5 05
M3MEHUYMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6
14 ['eneTnka yenoBeka 3 0.5
15 Cenekius opraHu3MOB 4 1
16 buotexHoMOrus U CHHTETHYECKAsT OUOJIOTHS 4
17 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0 13

102




11 KJIACC

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

Bceer KoHTpoJbHBI
0 e padoThI

IIpakTnyeckune padornl

DJIeKTp
OHHbIE
(undppo
BbI€)
o0pa3oB
aTeJIbH
bie

pecypchbl

3apoxaeHue u
pa3BUTHE
IBOJTFOIIMOHHBIX
MpPEJICTaBICHUN B
ounosiorun

MHUKpO3BOTIOLUS U
€€ pe3ynbTaThl

14

Makpo3Botonus u
€€ pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YyeJIoBEKa —
AHTPOTIOTCHE3

10

DKOJIOTUSI — HayKa
0
B3aMMOOTHOIIIECHHS
X OPraHUu3MOB U
HaJIOpPTraHU3MEHHBI
X CHCTEM C
OKpYXarolen
cpenoit

0.5

Opranu3mel U
cpena oOuTaHus

1.5

ODKOJIOTHSA BUIOB U
MOITYJISA AN

0.5

DKoI0THSI
COOOIIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

Bbuocdepa —
rjio0anpHas
JKOCHUCTEMA




Yenosek u
11 OKpy Karoras 6
cpena
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO
YACOB I10 102 7.5

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacos ) (2
KTP
OHH
ble
()
¢p
Kon Jar 0oB
Ne TPOJI a ble
n/ Tema ypoka Becer | bHbI | IlpakTHueck | HM3y4 | o0p
n ) e ne padoThl eHH a3o
pabo | BaT
ThI elb
HBI
e
pec
ypc
bl
1 buonorus kak KOMIUIEKCHasI HayKa M KakK 4acTb 1
COBPEMEHHOTO O0IIeCTBa
2 JXKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBasi OpraHU3aIs KUBBIX CUCTEM 1
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
o6uonoruu. [Ipaktuueckas padbora «M3yuenue
5 METO/I0B KJIETOYHON OHOJIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnaibHoe HeHTPUGyrupoBaHue,
[11IP)»
6 XHUMHYECKUH COCTAB KIECTKH 1
7 MunepanbHbIe BEIIECTBA KIETKH, UX 1
Ouosoruyeckas polib
Opranuyeckue BelecTBa KJISTKH — OENKU.
8 JIaGopatopHas pabora «OOHapyxeHue OeIKOB 1 0.5
C TIOMOIIIbIO KaY€CTBEHHBIX PEAKIIHID)
9 CoiicTBa, k1accupukanys u GyHKIUN OEJIKOB 1
10 Oprannueckue BeuIeCTBa KJIETKH — YIJIEBObI 1
11 Oprannueckue BeUeCTBa KIETKH — JUIUAbI 1
Hyxneunnossie kucnotsl. JITHK n PHK.
12 JlaboparopHas padota «MccnenoBanue 1 05

HYKJIICMHOBBIX KUCJIOT, BBIACJICHHBIX U3 KJICTOK
PA3JIMIHBIX OPraHU3MOB»




Crpoenue u ¢pyakiuu ATD. [Ipyrue

13 nykneosunrpudocdars (HTD)

14 CexBenupoBanue [JHK. Metoapl reHOMUKH,
TPAaHCKPHUIITOMHUKH, TPOTEOMHKH

15 MeTo/1bl CTPpYKTYpHOM OHOJIOTUH

16 Tunel knerok. [IpokapuoTndeckas KieTka
CtpoeHune sykapuoTHYECKON KIIETKH.

17 [Ipaktuyeckas padora «3yueHne cBONCTB 0.5
KJICTOYHON MEMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHoMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpaxTrueckas pabota «M3ydeHue qBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX)

[TosryaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

20 MUTOXOHAPHUH, TuTacTUABL JlabopaTtopHas 05
pabota «MccieqoBanue mia3mMosm3a u '
JEeTIIIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbie opraHou/ bl KJIETKU

22 Crtpoenue u GyHKITUH sapa
CpaBHuTENbHAS XapaKTePUCTUKA KIETOK

23 aykapuort. JlabopaTtopras padora «3ydeHue 0.5
CTPOEHUS KJIETOK PAa3IMYHBIX OPraHU3MOBY»

AcCUMWIALINS U TUCCUMWIALNSA — JIBE
CTOpOHBI MeTaboM3Ma. Tumbel oOMeHa

24 BemecTB. JJaboparopHas padota «M3ydeHue
KaTaJUTHYECKON aKTUBHOCTU (pepMEHTOB (Ha
MpUMepe aMuIa3bl WIK KaTajaasbl)»

DepMEeHTaTUBHBIN XapakTep peakiuii
KJIeTOUHOTO MeTabonusma. JlabopaTopHas

25 pabora «M3yuenue hpepMeHTATUBHOTO 0.5
pacieryeH s epoKcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHl U OCNKU-UHTUOUTOPHI

27 ABTOTpOGHBII THII 0OMEHA BEIIECTB

28 DoToCHHTE3
Xemocuntes. JlabopaTopHas paboTa

29 «CpaBHeHHe mpo1ieccoB (pOTOCUHTE3A U 0.5
XEMOCHHTE3a»

AnaspoOHbIe opranu3mbl. Buiel 6posxenus.

30 JIaGopatopHas pabota «CpaBHEHHE MTPOLIECCOB
OpO>KEHUS U IbIXaHUSDY

31 AdpoOHbIe OpraHu3Mbl. DTambl

HHEPreTHYECKOro 0OMeHa




DHeprusi MEMOPaAHHOTO TPAIMEHTa IIPOTOHOB.

32 Cunte3 AT®: pabota nporoHHOi ATO-
CHHTA3bl

33 Peakuuu Matpu4HOro cuHTE3a

34 Tpanckpunuus — marpuunslil cuate3 PHK

35 Tpaucusius u e€ Tarnbl

36 Koauposanue amuHokucnot. Posis pubocom B
OonocuHTe3e Oenka

37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT

38 MonexyisipHbIe MEXaHH3MBbI SKCIIPECCHU TEHOB
y 3yKapuoT
Bupycsl — BHeKsIeTOUHBIE (POPMBI KU3HU H

39 obnuraTHbIe apa3uthl. [IpakTuyeckas pabora 0.5
«Co3/1aHue MoIeTu BUpyca»

40 BI/Ip}ICHI)je 3a00JIeBaHHS YeJIOBEKa, )KUBOTHBIX,
pacteHuit

41 HanorexHosornu B OMOJIOTUH U MEIUIINHE

42 JKU3HEeHHBIN IUKIT KIETKHA

43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JTabopaTtopHas pabora

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabopaTtopHas pabora «HabmoeHre MuTo3a B 05
KJIETKaX KOHYMKa KOPEeIIKa JyKa (Ha TOTOBBIX '
MUKpOTMpernaparax)»

47 Perynsuus ;xM3HEHHOTO UKJIA KJIETOK

48 OpranusM Kak eIMHOE 11eJI0€

49 Txanu pacrenuii. JJaboparopnas pabota 05
«M3ydyeHne TKaHeH pacTeHUII» '

50 TkaHu )KMBOTHBIX U yenoBeka. JlabopaTtopHas 05
pabota «/3ydyeHue TkaHel )KUBOTHBIX) '
Opransl. Cucremsl oprasHos. JlabopartopHas

51 paboTa «/3ydueHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Onopa Tena opraHu3mMoB

53 JIBrKEeHNE OpraHU3MOB

54 IIutanue oprann3mMoB

55 [TuTaHue NO3BOHOYHBIX KHUBOTHBIX.

[MumeBapuTenbHas cucTeMa yesoBeKa

56 JIpIXxaHue opraHu3MoB




o7 JlpIxaHue 1MO03BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHcmopT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHnocHas cucrema o3BOHOYHBIX 1
KHUBOTHBIX U YEJIOBEKa

60 Brigenenue y opraHu3smMoB 1

61 3amura y opraHu3MOB 1

62 NMMyHHas cuctema uenoBeka 1

63 PaznpaxiuMoCTh U peryisinust y OpraHu3MoB 1

64 ['ymopasneHast peryasus 1 SHI0KPUHHAS 1
crcTeMa KUBOTHBIX M YeJIOBEKa

65 ®opMBI pa3MHOKEHHSI OPTaHU3MOB 1

66 [TooBOE pa3zMHOKECHHE 1

67 Meiios 1
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHas padoTa 1 05
«3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOTIpErapaTax»

69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3

70 3akJiaJika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX 1
JIUCTKOB
Poct u pa3zButue xxuBoTHBIX. JlJabGopaTopHast

71 paboTta «BpIsIBIIEHHE TPU3HAKOB CXOJICTBA 1 0.5
3apo/Ibliiel MO3BOHOYHBIX KUBOTHBIX)

Pa3zmHOXeHUE 1 pa3BUTHE PACTCHUM.

72 JlabopaTtopHas pabora «CTpoeHHE OpraHoB 1 0.5
Pa3MHOKEHHUSI BBICIIIUX PACTCHHID)

73 Hcropus cTaHOBIEHUS U PA3BUTHS FEHETUKU 1
KaK HayKu
OcCHOBHBIE IOHATHS U CUMBOJIbI TeHETUKH.

74 JlabopaTtopHnas padota «Jlpo3odriia kak 00bEeKT 1 0.5
TEHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.

75 Monorubpuanoe ckpemuanue. [Ipakrnyeckas 1 05
pabota "M3yuyeHue pe3ynbTaToB '
MOHOTHOPHUHOTO CKpPEIUBAHUS Y 1p030(HIIbI"

76 [{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpELIMBaHUS

77 Ananusupyrouiee ckpenuBanue. Henomnnoe 1
JOMUHHPOBaHKE
JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas

78 pabota «M3ydyeHue pe3yabTaToB AUTHOPHIHOTO 1 0.5

CKpPELIMBaHUA Y APO30(PUIIB»




HHTOJ’IOFH‘ICCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOI‘O

79 1
CKpEIIMBAHUS

80 CueruieHHOE HaClIeJJOBaHUE MTPU3HAKOB 1

81 XpOoMOCOMHasi TEOPUsL HACIIEICTBEHHOCTH 1

82 I'enerunka mosa 1

83 ['eHOTHT KaK [EJIOCTHAS CHCTEMa 1

84 ['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTCHHU, 1
KUBOTHBIX U YEIIOBEKA

85 HN3MeHYnBOCTh MpU3HAKOB. Bribl 1
W3MECHUYHUBOCTH

86 ModukannoHHass H3MEHYNBOCTh 1
BaprannoHHBI psii U BapUallMOHHAsl KpUBasl.
JlabopaTtopHas pabota «lccnenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5
n3MeHYnBOCTH. [locTpoeHne BapualmioHHOTO
psila ¥ BapuallMOHHOW KPHUBOW

88 I'eHOTHTIMYECKASI H3MEHYNBOCTD. 1
KoMOuHaTHBHAS H3MEHYHBOCTH
MyrannonHasi U3MEHUYUBOCTh. [IpakTnyeckas

89 pabota «Mytanuu y Apo30¢uibl (Ha TOTOBBIX 1 0.5
MHKpOIIpenaparax)

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoIiecca. 1
DOnureHeTHKa U SITUreHOMUKA

o1 I'enetuka yenoBeka. [IpakTuueckas pabora 1 05
«CocraBieHue 1 aHaJIu3 POAO0CIOBHOI '

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1
3HaueHNE MEAUIIMHCKON TeHETUKH B

93 MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 1
3a00JIeBaHMIl YeloBeKa
OcHoBHble OHATHUSA cenekuun. JlabopaTtopHas

94 pabota «/3ydyeHue copToB KyabTypPHBIX 1 0.5
pacTeHuii ¥ MOPOJ1 JOMAITHUX YKHUBOTHBIX)
MeTo1bl CeNeKIIMOHHON pabOoTHI.

95 JlaboparopHas pabota «/3yueHue MeTo10B 1 0.5
CEJIEKIIMH PACTCHUI»

96 JlocTrKeHHs CENEKIUU PaCTEHUI U KUBOTHBIX. 1
ITpaktuyeckas pabota «IIpuBuBKa pacTeHui»

97 CoxpaHeHue, U3y4yeHHE U UCITIOJIb30BaHUE 1
TEHETUUYECKUX PECYPCOB
broTtexHonorus Kak Hayka v OTpacib

98 npousBocTBa. [Ipakruyeckas padora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOJIOTUI

99 OcHOBHBIE HAMPaBIEHUS CHHTETUYECKON 1

OUOJIOTUU




100 | XpomocoMHas ¥ TeHHAs! HHKEHEPHUS 1

101 Menuuuackue OMOTEXHOJIOTUU 1

102 PesepBHriii ypok. [ToBTOpenue, 06001meHue, 1

cUCTeEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102 0 135




11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOH
N ﬁ[aT HbIE
n/ | Tema ypoka Beer Kontpo IpakTu - uugposbie
- o JbHbIE yeckue er odpa3oBart
padoThI padoThI a eJbHbIE
pecypcsl
1 OpouroronHast reopust Y. Jlapsuna 1
) JIBMOKYIIHE CHJTBI YBOJTIOIIMH BUJIOB 110 1
Y. lapBuny
3 Bbopnba 3a cymecTBoBanue, 1
€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOP
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTFOITIH
5 DTanbl 3BOJIIOIMOHHOTO MPOIIEcca: 1
MHUKPOIBOJTIONNS U MaKPOIBOJTIOIIHS
5 [Tomymsitust — 37eMeHTapHas eIMHATIA 1
IBOJTFOITIH
3aKOH reéHeTUYEeCKOro paBHoBecus Jx.
7 Xapau, B. BaitabOepra. JlabopaTopHas 1 05
pabota «BblIsiBIeHHE U3MEHYUBOCTH Y '
0co0ell 0THOTO BHIAY»
8 DneMeHTapHbIe (aKTOPHI SBOTIOIUN 1
9 Dddext ocHoBarens. dpdexr 1
OYTBIJIOUHOTO TOPJIBILIKA
10 Murpauyu. V3040 nomysiuii: 1
reorpaduueckas, OnojIorudecKas
1 EcrecTBennslii oTOOD — 1
HaMPaBJIAIOMNN (HPAaKTOP IBOIIOLHUH
12 [TonoBoii oTOOP 1
[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHIH.
13 JlaboparopHas pabota «3yuenue 1 0.5
apoMop(}030B U UANOAAATITAIIUN Y
pPacTeHUI U KUBOTHBIX)
[Tpumeps! mpucnocobaeHut y
OpraHu3MoOB: MOP(OIOTHYECKHE,
14 ¢buznonornyeckue, OHOXUMHUYECKHE, 1 05
nosenieHueckue. Jlabopatopnas padora '
«[IpucnocobieHus OpraHu3MOB U UX
OTHOCHUTEIbHAs 11e71eCO000Pa3HOCTh)»
15 Bun, ero xputepun u CTpyKTypa. 1 05

JIabopatopHas pabota «CpaBHEeHUE




BHJIOB TI0 MOP(OJIOTUYECKOMY

KPUTEPUIO»

16 CrpykTypa BUaa

17 BunooOpa3oBanue Kak pe3ylibTaT
MHKPOIBOJIOLUN

18 CBs13b MUKPO3BOJIIOLUH U
AMUIEMHUOJIOTHH

19 Makpossomtonus. [TaneonTosmornueckue
METO/IbI H3y9ICHHSI IBOJTIOIIUU

20 buoreorpaduueckue MeTo bl U3ydeHUs
9BOJIIOLUN
OMOpPHOJIOrMYECKHUE U CPABHUTEIBHO-

21 MOP(OJIOrHIE€CKHE METO/Ibl U3YyUEHHUS
IBOJTIOLUU
MonekynsipHO-T€HETUYECKHUE,

22 OMOXMMHUYECKHE U MAaTEMaTHIECKUE
METO/IbI H3yICHHSI SBOJTFOIIUN

23 OOm1re 3aKOHOMEPHOCTH IBOJTFOIIH

24 AnanTuBHas paguanus.
HepaBHOMEpHOCTH TEMIOB 3BOJIIOLMH

o5 Hayunbie runotessl IpoUCX0XIeHUS
YKU3HU Ha 3emie

26 JloHayuyHBbI€ MTPEACTABICHUS O
3apOKICHUH KU3HU

97 OcHOBHBIE ATarbl HEOPraHUYECKON
ABOJIIOIINH

28 ['unoTessl 3apoKaeHUS KUZHHA
Hctopus 3eminu 1 METObI €€ U3y4EeHUS.

29 JlabGopaTtopHnas padota «3ydyeHue u 05
OTIHCAaHNE UCKOTIAeMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY»

30 HavanpHble sTansl opraHu4ecKoi
ABOJTIOINH

31 DBOJIIOIMS SYKAPUOT
OCHOBHBI€ ATaIbI BOTIOIUU

39 pacturensHoro Mupa. [Ipaktudeckas 0.5
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHUS PACTECHUI Pa3HBIX OTIICIOB)»

33 OCHOBHBI€ ATaIbI BOTIOIUU
KUBOTHOTO MUPa
DBOIOIMS JKUBOTHBIX. [IpakTryeckas

34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5

CTPOCHHA MO3BOHOYHBIX JKUBOTHBIX»




PazButue xu3uu Ha 3emMiie Mo 3pam 1

35
nepuoaam
36 MaccoBble BEIMUPaHUS —
HKOJIOTUYECKUE KPU3HCHI MPOILIOTO
37 CoBpeMeHHbIN 3KOJOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH
38 CoBpeMeHHas CUCTEMa OPraHNYECKOTO
MIPOIILIIOTO
39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpraHu3MOB
40 AHTpOIOJIOTHSI — HayKa O 4eJIOBEKe
41 PasButne npeacrasiaeHui o
MIPOUCXOXKICHNUH YEIOBEKa
Mecto 4enoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
42 pabota «M3y4ueHne ocodbeHHOCTEH 0.5
CTPOCHUSI CKeJIeTa YeJIOBEKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM»
43 JIBUKyIIMe CUjIbl aHTPOIIOreHe3a
CooTHolieHre OHOJIOTMYECKUX U
44 COITMATBHBIX ()aKTOPOB B
aHTpOIIOTeHe3e
45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaneoreHeTrka u rnajaeoreHOMUKa
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacel. [Ipakrudeckas
48 pabota «/3ydeHne 3KOJIOTHIECKUX 0.5
aJlarTaluil 4eJIoBeKa»
49 MeXIMCIUTUTMHAPHBIE METO/IbI
aHTPOMOJIOTUU
50 3apokIeHUE U Pa3BUTUE IKOJIOTUU
Mertoapl skojoruu. JlaboparopHas
51 pabora «M3yueHne MeTo10B 0.5
9KOJIOTMYECKUX HCCIIET0BAHUI»
59 3HaueHue SKOJOTUYECKUX 3HAHUHN IS
YenoBeKa
53 Okonornyeckue pakTopsl
AbuoTtnueckue paxkropsl. CBeT Kak
54 sKkosiorunueckuid hakrop. JlaboparopHas 0.5
pabota «BrIsiBIeHUE MpUCIOCOOIeHUI '
OpPraHU3MOB K BIIMSIHUIO CBETa»
55 Aobuotnueckue akropsl. Temmneparypa 05

KaK 9KOJIOTHYECKHI (PaKTop.




Jlaboparopras pabota «BrisiBneHue
MPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD)

AbuoTtuueckue Gaxkropsl. Bnaxxnocts
KaK 3KOJIOTUYECKHH pakTop.

56 JlaboparopHas paboTa 1 0.5
«AHaToMH4€ECKHE 0COOEHHOCTU
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

o7 Cpenpl 0OMTaHHUS OPraHU3MOB 1

58 Buonornyeckne puTMbl 1

59 XKuzHeHHble GOpMBbI OpraHU3MOB 1

60 bruoTtnueckue akTopsr 1
3HayeHNEe OMOTUYECKUX

61 B3aMMOJICMCTBUH JUIsl CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKH 1
TTOTTYJISIITH
OCHOBHBIE TIOKA3aTEeJH TOTYJISIIHH:

63 YHCIICHHOCTb, TNIOTHOCTh, BO3pACTHAS 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TOTYJISIIHH:

64 POXKIaeMOCTh, TPUPOCT, TEMI POCTAa, 1
CMEPTHOCTh, MUTPAIIHH

65 DKoJIOTHYECKasi CTPYKTYpa MOIMYJISIIIIT 1

66 JluHaMuKa TOMYJISIITUY U €€ Perysius 1

67 KpuBsie pocta 4uCICHHOCTH 1
nomyJisiuu. KpuBbie BBDKHBaHUS
DKoylornYecKas HUIIa BUA.

68 JlaGopaTopHas pabota 1 05
«[TpucniocoOieHus ceMsiH paCTeHUH K '
pacceeHuo

69 Bun xak cucrema nomynsiuit 1

70 3aKOHOMEPHOCTH MOBEJCHHUS U 1
MUTpAIHid )KUBOTHBIX

71 Coo0r111ecTBO OpraHu3MoB — OHOIICHO3 1

72 DKocucremMa Kak OTKpbITasi CHCTEMa 1

73 KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU 1
B DKOCHUCTEME

74 OcHOBHBIE IOKA3aTENN IKOCHUCTEMBI 1

75 DKOJIOTHUECKUE TUPAMUIbI 1

76 V3MeHeHust cooO1IeCTB — CYKIECCUU 1




[Ipupoanbie 3KOoCHCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOpEeH U
OKEaHOB

78 [TpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI
TYHAP, JIECOB, CTEIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YIKOCHUCTEMBI
VYpb6oskocucremsl. [IpakTiueckas

80 pabota «/3y4eHne U OTICAaHUE 0.5
ypOO3IKOCHUCTEMBD»
3aKoHOMEpHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aNMOICHCTBHH
OpPraHu3MOB B KOCHCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISITUOHHOM 1
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuiennanerapHas
o0oJi0uka 3eMiun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
orocdepbl

86 KpyrosopoTs Bemiects u
OMOreOXMMHYECKHUE IUKITBI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIITN

88 YcroitunBoCcTh OMOChepsI

89 DKOJIOTHYECKHE KPUZHUCHI H UX
MIPUYUHBI

90 Bo3sgeiicTBue uenoBeka Ha 6nochepy

o1 AHTpONIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENIBHBIN U dKUBOTHBIA MU

92 OxpaHa npupo bt

03 OcHOBHBIE TPUHIHUIIBI YCTONYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
ParmonanbsHO€ MpUPOIONIOIb30BaHUE U

94 COXpaHeHHEe OHOJIOTHYECKOTO
pazHooOpasus 3eMiu

95 O60611eHne no Teme «MHUKPOIBOJIOIUS
U €€ pe3ysbTaThl»

96 Oo6o06muienne no Teme «MaKpo3BOIIOIHS
U €€ pe3yJbTaTh»

97 O6o06menne no teme «IIpoucxoxaenue

" PAa3BUTHUC ) KU3HU HA 3emie»




O606menne no Teme «IIpoucxoxaenue

%8 YeJI0BEKa — aHTPOIIOTEHE3) 1
Oo6o006uIeHne 0 TeMe «DKOJIOTHS —

99 HayKa O B3aMMOOTHOIICHHUSAX 1
OpraHU3MOBY»

100 O6o06menne no Teme «OpraHu3mMbl U 1

cpena OOuTaHWS»

101 006001IeHrE 10 TeMe «DKOJIOTUs BUIOB 1

Y TIOITYJISII A

102 O6006menue mo teme «brocdepa —

rJio0apHag DKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 0 73

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UIAA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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