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MOSACHUTEJIBHASA 3AITUCKA
[Tporpamma mo yue6HOMY mpenmery "buonorusa" (nmanee - OMONIOTHS) Ha YpOBHE CPEJHETO OOIIETo
oOpazoBanusi pa3paborana Ha ocHOBe DexepanpbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBannu B Poccuiickoit ®enepanuu», OI'OC COO, KoHuemnuwu mnpenojgaBaHus y4eOHOTO
npeamera «buosiorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOil paboueil mporpaMMbl BOCITUTAHHUS.
VYuebublii npenmer «buonorus» yriayonéaHoro yposHs usydenus (10—11 xmaccel) sBiseTcst OIHUM U3
KOMIIOHEHTOB MpPEIMETHON obnactu «EcTecTBeHHO-HAayyHble HpeaMeTb». COriacHo ION0KEHUSM
OI'OC COO mnpodunbHble y4eOHBIC MPEAMETHI, HW3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJISTFOTCS
cocobom muddepeHnmany 0Oy4eHHS Ha YPOBHE CpeaHEero ooOmero oOpa3oBaHUS W IPU3BAHbBI
o0ecreynTh  MPEEeMCTBEHHOCTh  MEXKJYy OCHOBHBIM  OOIIMM, CpEeJHHM  OOIIMM, CpPEAHHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3zoBaHueM. B TO ke BpeMs KaKAbIH U3 ATUX y4EOHBIX NMPEIMETOB
JOJKEH OBbITh OPUEHTHPOBAH HA IPUOPUTETHOE peIlIeHHEe 00pa3oBaTeIbHbIX, BOCIUTATEIbHBIX HU
pa3BUBAIOIIMX 3aJay, CBA3aHHBIX C IPOQOPHEHTAMEH 00Y4aroLMXCsl U CTUMYJIMPOBAHNEM UHTEpeca K
KOHKPETHOM 00JIaCTU Hay4YHOrO 3HAHHUS, CBSI3aHHOTO C OWOJIOTHEH, MEAUIIMHON, HSKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.
[Iporpamma no yuebHoMy npeamery "buonorus" maér mpeacraBieHue O LEIU M 3ajadyax HU3ydeHUs
yuebHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, opeesnseT o0s3aresbHOe (MHBapUAHTHOE)
IIPEIMETHOE COJIEp’)KaHuE, €ro CTPYKTYpPUPOBAHUE IO pa3zesiaM U TeMaM, pacipeesieHue o Kiaccam,
PEKOMEHIYEeT IMOCJIEAOBATEIbHOCTh M3YYEHHUs Y4YeOHOro MmaTepuana ¢ YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JOIMKH Y4eOHOro Impoliecca, BO3pacTHbIX 0coOeHHocTell o0ydaromuxcs. B
nporpamMMe 1o OMOJIOTMH Pealn30BaH MPUHIMII IPEEMCTBEHHOCTU C M3y4YeHHEM OUOJIOTUM Ha YpOBHE
OCHOBHOro o00miero oOpa3zoBaHus, Ojarojaps 4YeMmMy IpPOCMaTpUBAaeTCs HaIPaBICHHOCTh Ha
nocyeyomnee pa3BuTHe OMOIOrMYeCKUX 3HAHWN, OPHEHTHPOBAHHBIX Ha ()OPMUPOBAHHE E€CTECTBEHHO-
HayYHOT'O MMPOBO33pPEHHsI, IKOJIOTHUYECKOT0 MBIIUIEHUS, IPEICTaBIECHUI 0 3J0pOBOM 00pa3e KU3HH, Ha
BOCIUTaHHE OEPEeKHOr0 OTHOLIEHMS K OKpYXaroled mpupogHoi cpene. B mporpamme no ouosoruu
TaK)Xe MOKa3aHbl BO3MOXHOCTH yuyeOHoro mpeamera «buonorus» B peanuszauuu tpedoBanuii ®I'OC
COO K mIaHupyeMbIM JIMYHOCTHBIM, METANpEeIMETHBIM U MpPEIMETHBIM pe3ysibTaTaM OOydeHHs U B
(opMHPOBAaHUN OCHOBHBIX BH/I0OB yueOHO-T103HABATEIbHON JESATEIbHOCTH 00YYaIOLIUXCS 10 OCBOCHUIO
cojiep>KaHusl OMOJIOTMYECKOTr0 00pa30BaHUs Ha YPOBHE CpeiHero o01iero o0pa3oBaHusl.
VY4eOusIit npeamer «buonorus» Ha ypoBHE cpeHEro o01iero oopa3oBaHusl 3aBepliaeT ONOJIOrHYecKoe
o0Opa3oBaHM€ B IIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHUE U YIIyOleHne 3HaHUM 00yJaroniuxcs o JKuBoi
IPUPOJIE, OCHOBAaX MOJEKYISPHOM M KJIETOUYHOM Ouosoruu, >MOpPHOJIOTMM W OHOJOTMU Pa3BUTHS,
T'€HETHKH, CEIEeKIINU, OMOTEXHOJIOTUH, IBOJIIOIMOHHOTO YUEHHUS U SKOJIOTHH.
N3yuenue yueGHOro npeamera «buonorus» Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHO Ha MOJTOTOBKY
o0yyaroluxcs K MOCIeayoIEeMy MOTyYeHHI0 OMOJIOTMYECKOTro 00pa30BaHus B By3aX M OpraHH3aIUsaX
cpeaHero mnpodeccruoHanbHOro oOpazoBaHus. OCHOBY €ro COJAEp)KaHUs COCTaBJI€T CHUCTEMaA
OMOJIOTMYECKUX  3HAHWM, TOJyYEHHBIX MPU HU3YYEHUH OOYyYaroIMMHCS  COOTBETCTBYIOLIUX
CHUCTEeMAaTUYECKUX pa3/ieloB OMOJIOTHH Ha YPOBHE OCHOBHOrO o0miero oopasosanus, B 10—11 kmaccax
9T 3HAHUS MOJY4aroT pa3BuTHE. Tak, paclIMpeHbl U yriayOaeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, TpHuOax, OakTepusx, OpraHU3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JOTIOJTHUTEIBHO BKIIOUEHBI OMOJIOTHYECKHE CBEIEHUS MPUKIIAJHOTO M IIOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCHOJIb30BaTh KaK OPHUEHTUPHI I MOCHeAyrolero BeiOopa mpodeccun. Bo3moikHa Takxke
MHTErpanusi OMOJOTHYECKUX 3HaHUN C COOTBETCTBYIOLIMMU 3HAHUSMU, OTYyYEHHBIMUA O0y4YatoIIMMUCS
IIpU U3y4yeHUH (PU3UKH, XUMUH, Teorpapuu U MaTeMaTHKH.
CrtpykTypa mnporpaMMmel 1o yudeObHomy mpeamery "buomorusa" orpaxkaeT CHCTEMHO-YPOBHEBBIM H
SBOJIIOLIMOHHBIA MOAXOAbl K u3ydeHuto Owuonoruu. CoriacHo UM, H3Y4arOTCs CBOWCTBA U
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3aKOHOMEPHOCTH, XapaKTEpPHbIE J[UIsI JKUBBIX CHUCTEM pa3HOIO YPOBHS OPraHU3alHdH, 3BOJIIOLUHU
OpPraHUYecKOro Mupa Ha 3emiie, COXpaHEHHs OMOJOrHMYecKOro pasHooOpasus miaHeTel. Tak, B 10
KJIAaCCe W3YYArOTCS OCHOBBI MOJICKYJSPHOW M KIETOYHON OMOJOTHH, SMOPUOJIOTMH M OHOJOTHU
pa3BUTHSA, TEHETHKU U CEJEKIMH, OMOTEeXHOJIIOTMH U CHHTETUYECKOW OMOJIOTHH, aKTYalIHu3UPYIOTCS
3HaHUA oOydarolmuxcsl Mo OOTaHMKe, 300JI0TMH, aHaToMuu, ¢usznonorun uvenoseka. B 11 kiacce
M3Y4YaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTHUHU U yueHHe 0 Onocdepe.

VYuebublii npenmer «buonorus» mpu3BaH 00€CNEYUTh OCBOCHHE OOYYAIOIIMMUCS OHOJIOTHYECKHX
TEOpPUl M 3aKOHOB, WJIEW, NMPUHLMUIIOB U IPABUJ, JIEKALIIUX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-
HAyYHOM KapTUHBI MUpA, 3HAHUA O CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTAX KIIETKH, OpraHu3Ma,
MOMYJISAUN, OWOLIEHO3a, SKOCHCTEMBI, O BBIAAIOMIUXCA HAYYHBIX JIOCTHIKCHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OHOJIOTMM, NPUKIAAHBIX acleKkTax Ouosiornueckux 3HaHui. Jlig pasButus u
MoAJEpKaHUsl HMHTEepeca OOydYalIuxcs K OWOJIOTMM HapsAay CO 3HAYUTENIbHBIM  00BbEMOM
TEOPETUYECKOr0 MaTepuasa B COJIEpPKaHUU MPOTrpamMMbl MO OMOJOTHH MPEITyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJICHUS W Pa3BUTUS TOM WIM MHOM 00JacTH OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U
3apyOexXHbIX YUEHBIX B pEIICHNE BAKHEUIINX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp wusywyenuss yueOHoro mnpeamera «buonmorus» Ha yrioyOnEHHOM YpOBHE — OBJaJICHUE
O0Oy4aloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHABHOW OpraHM3allid >KUBBIX CHCTEM pPa3HOTO
paHra u npuoOpeTeHne yMEHUI NCI0Ib30BaTh ATH 3HaHUS B (POPMUPOBAHUU UHTEPECA K ONPEEIEHHON
obmactTi TpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW C OHMOJOTHEW, WM K BHIOOpY Y4eOHOTO
3aBelIeHus JJIs IPOJOIKEHHsI OMOIOTUYECKOT0 00pa30BaHusl.

Joctuxkenne 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha o yrnyOnéHHOM — ypoBHE
o0ecTieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI OMOJIOTHUECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSX,
KOHLIETIIMAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPAaBWJIAX, COCTABISIOIIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHUPA; O CTPOCHHH, MHOTOOOPa3MH M OCOOCHHOCTSAX OMOJIOTHYECKUX
cucTeM (KJIETKa, OPraHu3M, MONyJsius, BUa, OMoreoueHos, ouochepa); o BbIIAIOIIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4aromMXcsi € MeTOJaMM TO3HaHWs KMBOM MPHUPOJIBI: HMCCIEN0BATEIbCKUMU
METOAaMU OMOJIOTHUECKUX HAayK (MOJEKYJISPHOM M KIETOYHOM OMOJIOTMH, SMOPHUOJIOTUU U OMOJIOTHU
pa3BUTHSA, TEHETHMKU U CEJIEeKIUH, OMOTEXHOJOTMH M CHHTETUYECKOM OWOJIOTHH, MaleOHTOIOIHH,
9KOJIOTMH); METOJJaMHU CAMOCTOSATEIBLHOTO MPOBEIEHUSI OMOJIOTMUYECKUX MCCIEA0BaHNUN B 1a00opaTopun U
B nipupoze (HaOmroieHne, N3MepeHue, SKCIePUMEHT, MOICITUPOBaHHE);

OBJIaJIeHUE OOYYaIOUIMMHCA YMEHUSMH: CAMOCTOSTEIbHO HAXOJIUTh, aHAJIM3UPOBATh M HCIOJIB30BaTh
OMoJIOTHYECKYI0 HWH(OpPMAIMIO; TOJIH30BATHCSI OHOJOTUYECKOW TEPMHUHOJOTUEH ¥ CHMBOJHUKOM;
YCTAHABIIMBATh CBSI3b MEXY Pa3BUTHEM OMOJIOTMH U COLMATbHO-3KOHOMUYECKUMHU M SKOJIOTMYECKUMU
npobjeMaMy 4YeJOBEYEeCTBA; OLIEHUWBATh IOCJIEACTBUS CBOEH JEATENbHOCTH 10 OTHOIIEHUIO K
OKpy>Karoliel NpUpOAHON cpele, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO OKPYXKAIOLIUX JHOJIEH;
000CHOBBIBATh M COOIOATH MEPHI TPOPIITAKTUKYA WH(EKITMOHHBIX 3a00JIeBaHUH, MPaBUIIa TTOBEICHUS
B mpupoje U obecrnieyeHuss 0€30MaCHOCTU COOCTBEHHON IKU3HEIESTENbHOCTH B YpPE3BbIUANHBIX
CUTyalUsX IPUPOJHOIO M TEXHOTEHHOTO XapaKTepa; XapaKTEpHU30BaTh COBPEMEHHBIE HAay4yHBIE
OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YYAIONINXCS UHTEJUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN B Mpoliecce 3HAaKOMCTBA C
BBIIAIOIMMUCS OTKPBITHUSIMM M COBPEMEHHBIMH MCCIEIOBAaHUSMU B OHOJOTHH, PEHIAEMBIMHU €10
npobjiemMaMu, METOAOJNOTHEH OHOJOTHYECKOro HCCIEI0BaHMs, IPOBEICHUS OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelIeHus OHOJOTMYeCKUX 3ajady, MOJETUPOBaHMS OHOJOTHMYECKUX OOBEKTOB U
MIPOLIECCOB;



BOCIIUTaHKUE y 00YYAIOIUXCs IIGHHOCTHOTO OTHONICHHUS K KUBOW TPUPOZE B LIEJIOM U K OTHEIBHBIM e
00BEKTaM U SIBJICHUSAM; (POPMUPOBAHHUE HKOJIOTUIECKOM, TeHETHUYECKOM IPaMOTHOCTH, OOIIEH KyJIbTyph
MOBCACHUS B IPHUPOAC; MHTCIpallii €CTCCTBCHHO-HAYYHBIX 3HaHHﬁ;

npuoOpeTeHne  OOyYaroIMMHUCS ~ KOMIIETEHTHOCTH B PAIllMOHAIBHOM  MPHUPOJIONOJIB30BaHIHU
(coOmrosieHne MpaBHJI MOBEICHHSI B MPHUPOJE, OXPAaHbI BUAOB, SKOCHCTEM, OHOC(EpHI), COXpaHCHHH
COOCTBEHHOTO 3JI0POBBbSI M 3[0POBbS OKPYKAIOUIMX JIIOJeH (coOmoneHust Mep MNpo(UIaKTUKA
3abosneBaHui, obOecrieueHne O€30MacCHOCTH JKU3HENCSATEIbHOCTH B  YPE3BBIUYANHHBIX  CHUTYaIUSIX
MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTHYECKUX 3HAHUN H YMEHHUI
B TIOBCEIHCBHOM KHU3HH,

CO3JIaHME YCIIOBHM JUIsl OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS WHIMBHIYaJIbHONH 00pa30BaTebHOU
TPAeKTOPUH, CIIOCOOCTBYIOIIEH TOCIEAyIOmEMY NPOPECCHOHATBHOMY  CaMOONPECICHUI0, B
COOTBETCTBUH C MHIWBUAYAIbHBIMU HHTEPECAMH M TOTPEOHOCTSMH PETHOHA.

OO1miee YnciIo YacoB, OTBEICHHBIX HA M3YYCHHUE OMOJIOTHH Ha YIIIyOJCHHOM YPOBHE CPEIHEr0 OOIIero
obpaszoBanus, coctaBiset 204 yaca: B 10 ximacce — 102 vaca (3 gaca B Hegemo), B 11 kmacce — 102 gaca
(3 gaca B HezeINIO).

Ot60p opranuzanMoOHHBIX (HOPM, METOJOB U CPEACTB 0OyueHUsI OMOJIOTUU OCYIIECTBISETCS C y4ETOM
cienu(UKA ero CoJiepXKaHWs M HAINPaBICHHOCTH Ha MPOJOJDKCHHE OMOJIOrMYECKOro oOpa3oBaHUs B
OpTaHU3aIMIX CPEIHEro MPO(PECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

OO0s13aTeNIBHBIM YCIIOBHEM TMPU OOyYEHUHM OWMOJIOTMH Ha YrIIyOJIEHHOM YPOBHE SIBIISICTCS TIPOBEACHHE
1a00paTOPHBIX M MpaKTUYecKux pador. Takke yyacThe OOYYarOUIMXCS B BBIMOJHEHUH MPOCKTHBIX H
y4eOHO-UCCIIEZIOBATEIILCKAX ~ pabOT, TEMaTHKa KOTOPBIX OIPEICNACTCS YYUTEeNIeM Ha OCHOBE
HMCIOIUXCA MAaTCPHUAIIBHO-TCXHUYCCKUX PECYPCOB N MECTHBIX IPHUPOAHBIX YCHOBHﬁ.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Coneprkanue porpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY IrOCYIAPCTBEHHON UTOTOBOM
arrectaiuu (I'NMA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHas Ouoiorus — KoMIUIeKkcHasi Hayka. KpaTkas ucropus pazsutusi Ouonoruu. buonornyeckue
HAayKd W u3ydaemble UMU mpoOsembl. DyHaaMeHTadbHbIE, MPUKIATHBIE U TOHUCKOBBIE HAy4HbIC
UCCIICIOBAaHMSI B OMOJIOTHH.

3HaueHue Ouolorud B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MUpA.
[Ipodeccun, cBsa3annbie ¢ 6uoaorueil. 3HaueHne OGUOJOTUU B MPAKTUYECKOU NEATEIBHOCTH YeIOBeKa:
MEIULUHE, CEIbCKOM X0351CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpanuu

[Moptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, . Mennens, B.
W. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, Jx.
Yorcon, ®. Kpuk, J1. K. benses.

TaGmuuet u cxembl: «CBsI3b OMOJIOTHH € APYTUMH HayKaMny, «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHUE

JKuBble cucTeMbl Kak mpeaMeT u3yueHus: onoaoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTh, CJIOKHOCTh M YIOPSAAOUYEHHOCTb CTPYKTYpPbl, OTKPBITOCTD,
caMOOpraHu3alusi, CaMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM,  9KOCUCTeMHBbIH  (OuoreomneHotudeckuii), Ouochepusii.  IIponeccsl,
MIPOUCXOJISIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOTO. JKHU3Hb Kak opma CylIecTBOBAHUS
Marepuu. Hayku, nzydaroniue >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIiu.

N3ydenue xuBbIx cucteM. Metoasl Ononornueckoil Hayku. Habmionenue, nsmMepeHue, 3KCEpPUMEHT,
cucTeMaTtu3anus, MeraaHanus. [loHsaTHe 0 3aBUCMMOI M He3aBUCUMOW mnepeMeHHou. [lnaHnupoBanue
skcriepumenTa. [loctaHoBka W mpoBepka rumore3. HyneBas rumnores3a. [lonstue BbIOOpKH H €
JIOCTOBEpHOCTh. Pa3zOpoc B Oumomornueckux maHHBIX. OTIeHKa JOCTOBEPHOCTH IOJYyYEHHBIX
pe3ynbTaToB. [I[pUunHBI HCKaKEHUSI pe3yIbTAaTOB IKCIIepuMeHTa. [IoHsATHE CTAaTUCTUYECKOTO TECTA.

Jemoncrpanuu. Tabmuuel u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «buonorndyeckue cucreMsly,
«CBoiicTBa XMBOW MaTepuu», «YPOBHU OpraHU3allUM >KUBOM MNpUpoab», «CTpoeHHe >KUBOTHOM
KIeTKn», «TKaHM XUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOTO oOpraHusMay, «buoreoreHos»,
«buochepay, «MeTobl U3y4EHUS KUBON TIPUPOIBIY.

O6opynoBanue: naboparopHoe OOOpyIOBaHUE M TPOBEACHHS HAOMIOACHWMA, HW3MEpeHUil,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «l/icnonb3oBaHrEe pa3aIUYHBIX METO/IOB IIPU U3YUEHUH KUBBIX CHCTEM).

Tema 3. buoJiorust KjieTku

Krnetka — cTpyKTypHO-(QYHKIMOHANIbHAS €IUHHIIA KUBOTO. VICTOpUS OTKpBHITUS KIeTKu. PaboTsl P.
I'yka, A. Jlesenryka. Knerounas reopust (T. [lIBann, M. lIneiinen, P. BupxoB). OCHOBHBIE MOTOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoapl MOJEKYISIPHOW M KJIETOYHOW OMOJIOTHH: MHKPOCKOIHS, Xpomatorpadus, s3iaexkTpodopes,
METOJl MEYEeHBIX aToMOB, AupdepeHnnanbHOe NIEHTPU(DYTrupoBaHHe, KYJIbTUBUPOBAHHE KIIETOK.
H3yuenue @ukcuposannvix Kiemox. DIEKTPOHHAs MHKpockonusi. Kowngokanvnas mukpockonus.
Bumanvnoe (npuscuznennoe) uzyuenue Kiemox.



JdemoHcTpauuu
IToprpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.
TaOmuupl 1 cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIM MUKpoOcKom», «Mcropus pa3BUTHS
METOJ0B MUKPOCKOIIUN.
O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.
Tema 4. Xumuveckasi OpraHu3anus KIeTKU
XHWMHUYECKUH COCTaB KIETKUM. Makpo-, MUKpPO- M YJIbTPaMHUKpPO3JeMeHThl. Boma u €€ posb Kak
pacTBOPUTENI, pPEareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH, TEILIOPEryJsaiud. MuHepalbHbIe
BEIIECTBA KJIETKU, MX OMOJIOrHYecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.
Opranuueckue BellecTBa KIETKU. buosornuyeckue nonumepsl. benku. AMHUHOKHCIOTHBIM COCTaB
6enkoB. CTpyKTypbl OenkoBO# MoJiekyinbl. [lepBuuHas cTpykTypa Oenka, nentuaHas cBsi3b. Bropuunas,
TpeTU4Hasi, YyeTBepTUYHas CTPYKTyphl. Jlenarypanus. CsoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornueckue GpyHkuuu 0enkoB. [lpuonul.
VYraeBoasl. MoHOCaXapHIbl, JUCaXapuabl, OJMTOCAXapHU bl U rmosmcaxapusl. OOUmii IaH CTPOSHHS U
(bU3MKO-XMMHYECKHE CBOICTBA YIiIeBO0B. bruonornueckue GyHKIIMN YTIIIEBOAOB.
Jlumuael.  T'mapoduibHo-ruapodoOHbie  cBoiicTBa. Kiaccubukaumss nunumoB. Tpurnunepunsi,
dochomunuabl, BockH, crTepounsl. buomormdyeckwe QyHkumu aunuaoB. OOmume  CBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMBIKAHHIO, TIOTYIPOHHUIIAEMOCTb.
Hyxneunosbsie kucnotel. IHK u PHK. Crpoenue HykinenHoBbix kucioT. Hykneoruasl. IlpunHnmn
koMmiuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa JHK — nBoiinas cnupans. MectonaxoxaeHue u
ounonornueckune Gpynknuu JJHK. Buner PHK. ®ynkuuun PHK B kiterke.
Crpoenne monekynsl AT®. Makposprudeckune cBsizm B Moiekyiae AT®. buonorumdeckue ¢QyHKIUH
AT®. BoccraHoBIeHHBIE MEPEHOCUYUKH, UX (QYHKIHMH B KIETKe. /[pyeue Hykneozuompugocghamol
(HT®). Cexenupoanue JJHK. Memoow: eenomuku, mpanckpunmomuxu, npomeomuKiu.
CtpykTypHast  Ouosiorusi: OMOXMMHUYECKME W  OWou3MuecKWe UCCIEJIOBaHHMS  COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIEKy. Moodenuposanue cmpykmypol u QYHKYuli OUOMONEKY U UX
Komniexcos. KomnviomepHulll Ouzatin u opeanuyeckuii cuHmes OUOMONEKY U UX HenpupoOHbLX
aHanozoe.
JdemMoHcTpauuu
[Moptpertsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.
Huarpammsl: «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEXHBOW Ipupoze», «Pacnpenenenue
XUMHUYECKHX JIEMEHTOB B KUBOU NPUPOAEH.
Tabnuuer u cxembl: «llepuoguueckast TaOiauIa XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BerecTBa B coctaBe opraHu3MoB», «CTpoeHHe MOJIeKyabl Oenkay, «CTpyKTypbl OEIKOBOM
MOJIEKYNBI», «CTpOoeHHE MOJIEKYN YIIeBo#oB», «CTpoeHHe MOJIeKyd JMnuiaoB», «HykiaenHoBble
KHCIOTB, «CTpoeHne MoseKyisl ATD».
O6opynoBaHue: XUMUYECKasi IOCy1a U1 000pyI0BaHHeE.
JlabopaTopHas padora «OOHapyxeHHe OTKOB C TOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».
JlabopaTopnasi padora «/ccnenoBaHue HYKIEMHOBBIX KHCIIOT, BBIACIEHHBIX M3 KJIETOK Pa3jIMYHBIX
OpPraHHU3MOB.
Tema S. CTpoeHue n pyHKIIUM KIETKH
Tunsl KIeTOK: syKapuoTHyeckas U npokapuotuueckas. CTpyKTypHO-(QYHKIMOHAIbHBIE 00pa30oBaHUs
KIIETKU.
Crpoenue npokapuotudeckoil kietku. Knerouynas crenka 6akrepuii u apxeil. OcCOOEHHOCTH CTPOEHUS
rerepoTpoHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

6



Crpoenne wu  (YHKIMOHHUPOBAHWUE JYKApUOTHYECKOW  kieTku. Ilmasmarmueckas MemOpaHa
(mnazmanemma). CTpyKTypa miaasMaTndeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTUuYecKylo
MeMOpaHy: maccuBHBIN (nuddy3us, odnera€HHas nud¢ys3us), akTUBHBIN (MEPBUYHBI U BTOPUYHBIN
akTuBHbIN TpancnopT). [lomynponunaemocts MeMOpanbl. PaGota HaTpuii-kamueBoro Hacoca.
OHJOUUTO3: MUHONMUTO3, (arouuro3. Dx3omuTo3. Kierounas crenka. CTpykTypa ©  (QyHKIHH
KJICTOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronnazma.  [luto3onb.  [lutockener.  [IBwxkeHue  uurToruiasmbel.  OpraHoujsl  KIETKH.
OnHomeMOpaHHBIE OPTraHOWIBI KJIETKH: HHAomIasMmarudeckas cerb (DIIC), ammapar ['onbmkw,
JU30COMBI, UX CTpOoeHHE U (QYHKIUU. B3auMoCBsS3b 0AHOMEMOpPAHHBIX OPraHOUAOB KieTKu. CTpoeHue
TpaHyJIIpHOTO peTuKynyma. Mexanusm nanpaegnenus 6enxos ¢ DIIC. CUHTE3 pacCTBOPUMBIX OCIIKOB.
Cunte3 kieToyHblXx MemOpaH. [mankuii (arpaHyssipHBIA) SHIOIUIA3MATUYECKUNH  PETHUKYIYM.
CekperopHass ¢yHKums amnmapata [onbmku. Moougukayus 6benkos 6 annapame 1 onvooicu.
Copmuposka benxkos ¢ annapame I onv0xcu. TpaHCcIOpT BellecTB B KieTKe. Bakyosin pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TosnryaBTOHOMHBIE OPraHOMJIBI KJIETKH: MUTOXOHJPHHM, MIACTUIBL. [Ipoucxooicoenue mumoxonopuu u
niacmuo. Cumbdbuozcenesz (K.C. Mepexckosckui, JI. Mapeynuc). CtpoeHue U QyHKIIMH MUTOXOHAPUN U
mwiactua. [lepBUuHbIe, BTOPUYHBIE W CIOXHBIE IUTACTUABI (OTOCHHTEIUPYIOUINX DYKApHOT.
XJ10pomniacThl, XpOMOILIACTHI, JISMKOIJIACTHI BHICIIMX PACTEHHI.

HememOpannsie opranounsl kietku CrTpoeHne W (YHKIMM HEMEMOpPaHHBIX OPraHOWIOB KIIETKH.
Pubocomsl. Ilpomescymounvie puramenmoi. MUKPOPUITAMEHTBL. AKmMuHOB8ble MUKPODUIAMEHMDL.
MpliieuHbIe KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblx Kiemok. MukporpyOouku. Kietounslit
ueHTp. CrpoeHue U JBUKEHHE KTYTUKOB U PECHHUYEK. MHUKpOTpyOOUKM LMTOIUIa3Mbl. LleHTpHOIIb.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxamu. Momoprvle 6enxu.

SAnpo. Obonouka sapa, XpOMAaTHH, KAapUOILUIa3Ma, SAPBINIKK, UX CTpoeHHe M (yHKUIUU. SnepHbli
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PaCIONOKEHHUE XPOMOCOM B UHTEp(A3HOM siape. Dyxpomamun
u eemepoxpomamut. beTkn XpoMaTuHa — TUCTOHBL. JJuHamuka sioeproi 060104Kku 6 Mmumose. HoepHulil
Mpancnopm.

Kinerounsie BkintoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK S3YKApHOT (PaCTUTENbHOM, ’KUBOTHOM,
IpuOHOIN).

JdemMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuelr u cxembl: «CTpoeHHE HYKAPHUOTHUECKOW KIEeTKW», «CTpOeHHE IKUBOTHOW KIIETKHY,
«CTpoeHME  pAacTUTENbHOW  KJIETKW», «CTpoeHHEe  MUTOXOHApUM»,  «fapo»,  «CtpoeHue
MIPOKAPUOTUYECKOM KIETKHY.

O6opynoBaHMe: CBETOBOM MHKPOCKOI, MMKpPOIpENaparbl pacTUTEIbHBIX, JKMBOTHBIX KJIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopnasi padora «l3ydueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOB.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHOI MEMOpaHbD».

JlaGoparopuas padora «/ccneqoBanne mia3mMosrsa 1 JEMIa3MoJIn3a B pACTUTENbHBIX KIETKaxX».
IIpakTuyeckas padora «3yueHue ABUKEHUS UTOIIA3MbI B PACTUTENIbHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpaLieHNE JHEPTHH B KJIeTKe

AccuMWISIIMS U TUCCUMMJISALIUS — JIBE CTOPOHBI MeTabonu3ma. Turbsl oOMeHa BEIECTB: aBTOTPO(HBIN U
reTepoTpodHBIA. YdacTre KUCIOpoaa B OOMEHHBIX MpoIleccax. JHEPreTUUeCKoe 00ecreueHne KIETKU:
npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep pPeakUuid KIETOYHOTO
Mmetabonu3ma. DepMeHThl, UX CTpPOCHHE, CBOiicTBa M MexaHH3M JaeiictBus. KodepmenTsl. OTimuus



(GepMEeHTOB OT HEOpPraHMYECKHUX KaTaau3aTopoB. benKku-akTUBATOpbl U OENKU-MHTUOUTOPHI.
3aBHCUMOCTBH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUNA OT PA3IUUHBIX (PAKTOPOB.

[lepBuuHbI CHHTE3 OpPraHMYECKHX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU
gomocunmes y bakmepuii. Ceemocoduparowue nuemeHmosl U nUSMeHmMovl peaKkyuoHHo2o yeumpa. Poib
XJIOPOILIACTOB B Tporiecce ¢poTocunte3a. CreroBas u TeMHOBas (asbl. Pomoovixanue, Cz-, Ca- u CAM-
munsl pomocunmesa. IIponyKTUBHOCTh (oTOCHHTE3a. BimsHue paznuuHbIXx (PaKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunre3.  PazHooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUPUIHUPYIOIIHE  OakTepuu,
xKele300aKTepun, cepobakTepru, BOIOPOAHbIE OaKTeprH. 3HaUeHUE XeMOCUHTE3a.

AmnaspoOHbIe opranu3mbl. Buner 6poxenust. [TpogykTsl OpOXEHHS W MX HCIIOJIB30BAaHHE YEIOBEKOM.
AHa’po0HBIE MEKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU B BO30YAUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl dHepreruyeckoro obmena. [loaroroBurenbHb 3Tam. [nukonmms —
OECKHUCIIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe oOkucieHHEe, WIM KIETOYHOE JblxaHue. Ponb MHUTOXOHApPUN B  Hpoleccax
ouosornyeckoro okucienus. Luknuaeckne peakiuu. OkucnurensHoe (hochopunupoBanue. Jnepeus
Membpannoeo  epaduenma  npomonos. Cunme3 AT®: paboma npomouuoi ATD-cunma3sol.
[IpeumymiectBa a’spoOHOro myTH OOMEHa BeEmIeCTB TMepen  aHa’poOHbIM. I HEeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

JdeMoHcTpanuu

[Hoptpetsr: k. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'.
A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «DHEpreTudeckuii oomeH», «bmocuHTe3 Oenkay, «CTpocHHE
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pY/I0BaHUE JIJISl PUTOTOBJICHUS TOCTOSTHHBIX U BPEMEHHBIX
MUKpOTIPENnaparos.

JlabopaTopHasi padora «/3yueHne KaTtaaUTHUUECKON aKTUBHOCTU (pepMEHTOB (Ha MpUMEpe aMuias3bl
WJTU KaTajasbl)».

JlaGopaTtopuas pabora «l3yueHue ¢GepMEHTATUBHOIO pAaCILEIUIEHUs MEpOKCHAa BOAOPOAA B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHUHTE3AY.

JlabopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacaencrBennas nHGOpManus 1 peajn3anus eé B KJIeTKe

Peakuun matpuyHoro cunresa. IIpyMHIMI KOMIIEMEHTApPHOCTH B pEaKUUAX MaTPUYHOTO CHUHTE3A.
Peanuzamust nacneacrBenHoit mHdopmaruu. ['eHeTHMueckuil KoJ, €ro cBoWcTBa. TpaHcKpummms —
MarpuuHblid cuHTe3 PHK. I[IpuHIMOBI TpaHCKpUIIIMK: KOMIUIEMEHTAPHOCTb, aHTHUIAPAJIEIBHOCTD,
acuMMeTpudHocTb. Cospesanue mampuunvix PHK 6 asykapuomuueckou kiemxe. Hexooupyrowue PHK.
Tpancnsauus u e€ srambl. Yuactue TpaHcnopTHeix PHK B OGuocunTresze Genka. YciaoBusi 6GMOCHHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e OenKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuszalnysi TeHOMa y NMPOKApUOT U SYKapUOT.
Perynsuus akTHBHOCTH T€HOB y IpokapuoT. ['unotesa onepona (P. XKakob, XK. Mano). MoaexynapHuvle
MeXaHusMbl IKCHpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 pezynayuu pabomwl cenog. Perynsauus
0OMEHHBIX IPOIECCOB B KieTke. KineTouHslit romeocTas.

Bupycbl — HekneTouHble (GOpMBI KU3HM M oOJMraTHele mapa3uThl. CTpoeHHE MPOCTBHIX U CIOMKHBIX
BHUPYCOB, pPETPOBHPYCOB, OakrepuodaroB. Kuszuennwvii yuxn J[HK-codepacawux eupycos, PHK-
codepacawyux upycos, bakmepuoghazos. Obpamuas mpaHcKpunyus, peeepmasd, Unmezpasa.



Bupycubpie 3a0oneBanmsi denoBeka, xXuBOTHbIX, pacteHuit. CIIN]J], COVID-19, coumanbHbie u
MEIULUHCKUE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz 6oavwux maccueoe («bigdatay) cmpyxmypueix
ouonocuyeckux oanuwvlx. Hanomexuonocuu 6 ouonocuu u meouyuwne. IIpoepammupyemvle GyHxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpauuu

[Toprpetsr: H. K. Konbuos, /1. 1. IBaHOBCKU.

Tabnuub! u cxemsl: «buocunTes Oenkay, «I eHeTnYeckuid Koy, «Bupycer», «bakrepuodarmy.
IMpakTnyeckas padora «Co3nanue MOJICIU BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounsnii mwmki, ero mepuonsl u perynsius. Marepdaza m muro3. OcoOEHHOCTH MPOIECCOB,
nporekaomux B uHTepdaze. IloaroroBka  kimetku kK geneHuro.  [IpecuHternyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKUH U  IMOCTCUHTETUYECKHH  (IPEMUTOTHYECKUN)  MEepUOJbI
uHTEep(ha3bI.

Marpuunsiii cunre3 JHK — pemmkanus. [Ipunnuner permmukanmuu JHK: xoMmieMeHTapHOCTS,
MIOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapauienbHocTh. Mexanusm permkauuu JHK. Xpomocowmsl.
Crpoenue xpomocoMm. Temomepsl u Tenomepasa. XpOMOCOMHBIM Ha0Op KIETKH — KApUOTHIL
JIMTUTOMTHBIH U TaruIONIHBIH HA0OphI XpOMOCOM. ["'OMOJIOTHYHBIE XpPOMOCOMEIL. [10JIOBBIE XPOMOCOMBI.
Henenue knerku — muro3. Craguu MHUTO3a M NPOUCXOASIIME B HUX Ipolecchl. THIBI MUTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3a.

Perymnsmus MuTOTHYECKOTO IIUKIIA KIETKHU. [I[porpammupyemast kiietouHasi ru0esib — aromnTos.
Knerounoe sapo, Xpomocombl, (YHKIMOHAJIBHAs TeHOMHKA. Mexanuzmvl  nponugepayuu,
oughghepenyuposku, cmapenusi u eubenu riemok. «Lugpposas knemrxa» — 6uoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdeMmoncTpamun

Tabnuuel 1 cxembl: «KU3HEHHBIH LMK KIETKH», «MuT03», «CTpoeHue XpomMocom», «Permkarus
JIHK».

OO6opyioBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi paGora «HaOmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JykKa (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. CTpoenne u pyHKIMH OPraHu3MoOB

buonoruyeckoe pazHooOpazue opranu3MoB. OJHOKIETOYHbBIE, KOJOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpPTraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M JKHU3HENEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum, apxew,
OJTHOKJIETOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrue NpoTHCThl. KoloHNanbHbIe OpraHu3MBl.
B3aumocBs3p yacTell MHOIOKJIETOUHOTO OpraHm3Ma. TkaHW, OpraHel U CHCT€MbI OopraHoB. Opranusm
Kak equHoe neinoe. I'omeocras.

Txanu pactenuii. TUmbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelbHasl, TOKPOBHAs, MPOBOALIA, OCHOBHAS,
MexaHudeckas. OcoOeHHOCTH cTpoeHHs, GYHKIUI U PacloyioKEeHHs TKaHEeH B opraHax pacTeHUi.
TKaHM )KMBOTHBIX U Y€IOBEKa. THIBI )KUBOTHBIX TKaHEH: SNUTENNAIbHAS, COSUHUTEIbHAS, MbIIIICYHAS,
HepBHas. OCOOEHHOCTH CTPOEHHUS, (QPYHKUMA M pPACIONOKEHHs TKaHEeH B OpraHax >XUBOTHBIX U
YelioBeKa.

Opranbl. BereratuBHble 1 TeHEpPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbl OPTaHOB )KMBOTHBIX U
yenoBeka. DyHKIMK OpraHoOB U CUCTEM OPraHOB.



Onopa tena opranu3MoB. Kapkac pactrenuii. CkeseTbl OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KMBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIbI COEAUHEHUS KOCTEH.
JIBrokeHue OpraHu3MoB. JIBI)KEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE, JKTYTUKOBOE,
pecHUYHOE. /[BMKEHME MHOTOKJIETOUYHBIX PACTEHUI: TPONIU3MBI U HACTUH. [[BHKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U YeJIOBeKa: MbllIeyHas cucreMa. Pediexc. CkeneTHble MBIl U UX paboTa.
IIntanue opranusmos. llorsiomeHnne Boabl, YIIIEKUCIIOrO ra3a U MUHEPAIBHBIX BEIECTB PACTCHUSIMMU.
IInranue >XMBOTHBIX. BHYTPUIIONIOCTHOE U BHYTPHMKJIETOYHOE nuieBapeHue. IIlurtanue 1mo3BOHOYHBIX
KUBOTHBIX. OTxensl NUINEBApUTEIBLHOrO TpakTa. lIumeBapurenbHble kenesbl. IlumesBapurenbHas
CHUCTEMA YEJIOBEKA.
Jlpixanue opraHnu3MoB. Jpixanue pacrenuid. Jlprxanue KuBoTHBIX. Juddy3us ra3oB yepes MoBEpXHOCTh
kinetku. Koxnoe npixanue. JlpixatenbHas moBepxHOCTh. JKabepHoe U JI€rouyHoe JpixaHue. JlpIxaHue
II0O3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOIIOLUOHHOE YCIO)KHEHHE CTPOEHUS JIETKUX MO3BOHOYHBIX
KUBOTHBIX. /JIpIxaTenbHas cucremMa 4einoBeKa. MeXaHW3M BEHTWIALMH JIETKMX Yy NOTHL U
MJIEKOMUTAIOMUX. Perymsamus qpixanus. JpixaTenbHble 00bEMBI.
TpancnopT BewlecTB y OpPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBl pacTeHHW. TpaHCHOPT BeElECTB y
XKUBOTHBIX. KpoBeHOCHas cucrema u e€ opranbl. KpoBeHOCHas cUCTEMa IO3BOHOYHBIX XXMBOTHBIX U
yenoBeka. Cepalle, KpOBEHOCHbIE cOCyabl M KpoBb. Kpyrum KpoBooOparieHusi. OBOJIIOLHMOHHBIE
YCIIO)KHEHUS CTPOEHHUSI KpPOBEHOCHON CHCTEMbl MO3BOHOYHBIX JKMBOTHbIX. Pabora cepauma u eé
perynsanus.
Breigenenue y opranuzMoB. Beinenenue y pacteHuil. Beinenenue y xKuBOTHBIX. COKpaTuUTENbHbIE
Bakyoiu. Opranbl BblIeneHus. OuibTpanusi, CeKpeuuss U oO0paTHOE BCAChIBAHUE KaK MEXaHHU3MbI
paboTel opraHoB BhiAeneHHs. CBS3b IMOJIOCTU Tela C KPOBEHOCHOW M BBIIEIHMTENBHON CHCTEMaMH.
Boigenenue y 1NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. [louku. CrpoeHue M (PyHKIMOHUpPOBaHUE
HedppoHa. OOpa3oBaHuEe MOYH Y YETIOBEKA.
3ammra 'y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuili M IUCTBHI
MpOCTEHIINX. 3aliiuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpeacrBa macCUBHOM M XMMHUYECKOMN
3auThl. OUTOHIIMIBI.
3amura y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MHpOW3BOJHBIE. 3alMTa OpraHu3Ma OT
Oone3Hell. IMMyHHas cucrema 4enoBeka. KieTouHblif M ryMopanbHbI UMMYHUTET. Bposxn€HHbIN 1
NpUOOPETEHHBIN crienupUIecKuil UMMYHUTET. Teopus KIOHaJbHO-ceIeKTUBHOro ummyHuterta (II.
Opmux, ®. M. bepuer, C. ToneraBa). BocmanurenbHble OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO
MMMYHHUTETA B PA3BUTUHU CUCTEMHBIX 3200JI€BaHUH.
PasgpaxxuMocTs M perymsanus y OpraHu3MoB. Pa3ipaXuMOCTb Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxxuMoCTh M peryisiiys y pacTeHuil. POcToBBIE BENIECTBA U UX 3HAYCHUE.
HepBHast cucrema u pednexkropHas peryisius y >KuBOTHbIX. HepBHast cuctema u €€ OTIEIIbI
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI y JKMBOTHBIX. OTAENBI TOJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHble U yCIOBHBIE pEQIIEKCHI.
['ymopanibHas peryisiiuss M SHAOKPUHHAs CHUCTEMa XMBOTHBIX M uenoBeKka. JKene3bl SHIOKPUHHOU
CUCTEMBl M WX TOPMOHBI. JlelicTBHE€ TOPMOHOB. B3aMMOCBSI3b HEPBHOW M HSHIOKPUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.
JdemMoHcTpanuu
[Toptper: U. I1. [1aBnos.
Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCTH», «MHOTOKIETOUYHBIE BOIOpOCTNY, «bakTtepumy,
«IIpocreiimme», «OpraHel IIBETKOBBIX pacTeHM», «CHCTEMBI OpPraHOB IO3BOHOYHBIX YXHBOTHBIX),
«BHyTpeHHee cTpoeHrne HaceKOMBIX», «TkaHu pacTteHuit», «KopHeBble cucTeMbl», «CTpoeHHne cTedsy,
«CTpoeHHe JMCTOBOM TIIacTUHKNY, «TkaHuW >KUBOTHBIX», «Ckener denmoBekay, «llumeBapurenpHas
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cucremayn, «KpoBeHocHass cucreMa», «J/lpixatenbHas cucrema», «HepBHas cucrema», «Koxay,
«MpIieyHas cucteMay, «BplnenuTenbHas cuctemMay, « HIOKpUHHAs cucTeMay, «CTpOEHUE MBILILBIY,
«Ummynuter», «KumeunononoctHele», «Cxema nuTaHus pacTteHuin», «KpoBEeHOCHBIE CHUCTEMBI
IIO3BOHOYHBIX JXMBOTHBIX», «CTpoeHue ruipb», «CTpoeHue mnaHapun», «BHyTpeHHee cTpoeHue
noxzaeBoro uepssi», «HepBHas cuctema pwioy», «HepBHas cucrema narymku», «HepBHas cuctema
npecMbikaromuxcs», «HepBHass cucrema nrtuny», «HepBHas cucrema MmiekonuTaromux», «HepsHas
crcTema 4yesoBekay, «Pediexcy.
OOopynoBaHue:  CBETOBOM  MHMKPOCKOIN,  MHKpPOIIpENnaparbl  OAHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpENnaparsl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKHBBIE
9K3EMIUISIPhl KOMHATHBIX pAcTeHUil, repOapuu pacTeHH pasHBIX OTIEJIOB, BIIAXHBIC MpPENapaThl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YelIOBEKa,
o0opyJoBaHUE I JIEMOHCTPAllMM NOYBEHHOI'O W BO3JAYIIHOTO IUTaHWUSA PACTEHUH, paclIeNIeHUs
KpaxMana M OelIKOB Moja JAeWcTBUEM (DEpMEHTOB, OOOpYAOBaHUE Uil JAEMOHCTPALUU OIBITOB IO
U3MEPEHUIO KU3HEHHOW E€MKOCTU JIETKMX, MEXaHM3Ma JbIXaTeJIbHBIX IBM)KCHUH, MOJEIN T'OJIOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.
JlabopaTopHas padora «/3yueHue TKaHeill paCTeHUI.
JlabopaTopHas padora «/3yueHue TKaHEel )KUBOTHBIX».
JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTCHUS».
Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTaHU3MOB
®opMbl pa3MHOXKEHMSI OPraHU3MOB: Oecrioyioe (BKJIIOYas BereTaTUBHOE) M MosoBoe. Buabl 6ecnonoro
Pa3sMHOXEHHUs: IOYKOBAHUE, CIIOPYJISALM, (hparMeHTalus, KIOHUPOBAHUE.
[TonoBoe pasmuHoxenue. I[lonoBble kieTku, wiau ramersl. Meio3. Craguu wMeiosa. IloBenenue
xpoMocoM B Meno3se. KpoccuHrosep. buosornueckuil CMbICII MeHO3a U IMOJOBOTO Ipouecca. Melos u
€ro MeCTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzapoapliieBoe pazputue. 'amerorenes y xuBoTHbIX. [lonoBele ene3bl. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTOK. CriepmaTorenes u ooreHes. CTpoeHue MoJ0BbIX KIETOK.
OmonoTBOpeHrHe U 3MOpHOHANIBbHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHHUS: Hapy>KHOE,
BHyTpeHHee. [[apTeHorenes.
WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHs — HayKa O Pa3BUTHUU OPTaHU3MOB.
Mopgoeenez — o0na u3z enasmvix npobnem smopuonocuu. Kowyenyus mopgocenos u mooenu
mopghoceneza. Craguu >MOpHOreHe3a KHUBOTHBIX (Ha npumepe Jsarymku). JpoOnenuwe. Turmsl
napoOneHus. /lemepmunuposannoe u HedepmMunuposannoe opodaenue. bnacmyna, munei oOaacmyin.
OcobeHHocTH IpO0JIeHUs] MIEKOMTUTAIOIMX. 3apOAbIIIEBbIe JIUCTKU (TacTpyisiiys). 3aKiagKka OpraHoB
U TKaHeld M3 3apoJIbIIEBbIX JHMCTKOB. B3aumMHOe BIMSHUE YacTell pa3BUBAIOLIETOCS 3apoibllia
(aMOpHoOHanbHasT MHAYKLKA). 3aKiajka IUIaHa CTPOEHUS JKUBOTHOTO KakK pe3yibTaT HepapXUUYECKUX
B3aMMOJICHCTBUI TeHOB. BinsHue Ha SMOpUOHANBbHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKpPYKAIOLIEH
CpElpbl.
PocT u pa3zButue xuBoTHbIX. [TocTamOpronaneHblii nepuos. [psmoe u Henpsimoe pa3zsutue. Pazsurtue ¢
MeTamop(ho30M y O€CIIO3BOHOUHBIX U MO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHue NpSIMOro U
HENpPSIMOIO Pa3BUTHS, UX PAaCIpPOCTPaHEHUE B Mpupoje. Tumel pocra >kMBOTHBIX. DaKkTOpBI perynsnuu
pocTa JKMBOTHBIX M uenoBeka. CTajuu MOCTIMOPHUOHAIBHOTO PAa3BUTUS y JKUBOTHBIX M UEJIOBEKa.
[lepuoas! oHTOreHesa yenoBeka. CTapeHue U CMEPTh Kak OMOJIOrMYeCKHUEe POLECCHI.
Pasmuoxenue u pasButhe pactenuid. 'ametodur u cnopodut. Meiio3 B )KU3HEHHOM LIMKIJIE PACTEHUH.
OO6paszoBanue crnop B mporecce Mmeiosza. ['amerorenes y pacrenuil. OIUIOZOTBOpPEHHE U pa3BUTHE
pacTUTENBHBIX OpraHu3MoB. J[BOHHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX pacTeHuid. OOpa3oBaHue u
pa3BUTHE CEMEHH.
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MexaHu3MBI PETYISIIUM OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuis! u cxembl: «BereraTuBHOE pasMHOXKEHHE», « THIBI Oecronoro pa3MHOXKEHUD», «PasMHOXKeHE

XJIAMUJIOMOHabD», «Pa3mMHOKeHHe 73BIUIeHb», «Pa3MHOXkeHue ruaps»y, «Meno3», «XpoMoCOMbD,

«["amerorenes», «CTpoeHuEe SIHMLIEKIETKM U clepmaro3ouaa», «OCHOBHBIE CTaJUHd OHTOIEHE3ay,

«IIpsamoe u HenpsiMoe pasButue», «Pa3BuTue Malckoro xyka», «Passurue capanum», «PaszButue

JATYIIKWY, «JI[BOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «CTpOECHHE CeMSH OJHOJOJIbHBIX U

JNBYJOJBHBIX pPAacTeHUi», <«OKW3HEHHBIH LHMKJI MOPCKOM KamycTbl», <OKH3HEHHBIM LMK MXay,

«GKM3HEHHBIN LHUKJ NAOPOTHUKAY, «KM3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIpENapaThl SMIEKICTOK M CHEpMaTO30HMII0B, MOJEIb

«IMK pa3BUTHS JIATYILIKW Y.

JlabopaTopHas padora «/3yueHne cTpoeHMs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIPEIapaTaxy.

IIpakTuyeckasi padora «BrIsiBIIeHHE MPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX )KUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BHICIIIMX PACTCHUNY.

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcrtopusi craHOBIIeHUS U pa3BUTHUS TeHETHKU Kak Hayku. Pabotel I. Menpens, I'. ne ®puza, T.

Moprana. Ponab oreuecTBeHHBIX Yu€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Kombsuosa, H. U.

BaBunosa, A. H. benoszepckoro, I'. JI. Kapmeuwenko, 0. A. ®umumuenko, H. B. Tumodeena-

Pecosckoro.

OCHOBHBIE TEHETHMYECKUE IIOHATUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICJIbHBIE T'E€HBI,

QIbTCPHATUBHBIC TPHU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIM NPHU3HAK, TOMO3UI0Ta, TE€TEPO3UTOTA,

qucTas JIMHUS, TUOpUIBI, reHoTull, (peHotun. OCHOBHBIE METOJbI TCHETHUKH: THOPHIOJIOTHYECKUH,

LUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUUECKHIA.

JdeMmoncTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsios, H. 1. BaBunos, A. H. beno3epckuii,

I'. 1. Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEIIMBAHHSI.

JlabopaTopnasi pa6ora «J[po3oduia kak 00bEKT FreHETHUYECKUX UCCIECAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemubanue. [lepBoiil 3axkon MeHaens — 3akoH equHO00pasusi THOPUIOB MEPBOTO

nokosieHus. [IpaBuno noMuHupoBanus. Bropoil 3akoH MeHnenss — 3aKOH pacUIeIUIeHHs] MPU3HAKOB.

[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO CKpeIIMBaHus. [ UIIOTe3a YUNCTOTHI raMeT.

AHanuzupyrolee ckpenupanue. [IpomexyTounblid XapakTep HaciienoBaHud. Pacuieniienue npu3HakoB

MIPU HEMOJIHOM JOMHHHUPOBAHUH.

JurubpunHoe ckpeuBanue. Tpetuit 3akoH MeHnens — 3aKOH HE3aBHCHMOTO HACIEIOBaHUS

npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHoe HacienoBanue mnpu3HakoB. Pabotrer T. Moprana. CreruieHHOe HacjeJIOBaHHE T€HOB,

HapylIEHNE CLHEIIJIEHUS MEKy T€HaMHA. XPOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

['eneTnka mona. XpOMOCOMHBIM MEXaHU3M ONpeNEIeHUsl 1moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.

['omorameTHBIi U reTeporaMeTHbIN noil. I'eHeTnyeckas CTpykTypa mojoBbix XxpoMocoM. HacnenoBanue

MIPU3HAKOB, CIEIUIEHHBIX C MOJIOM.

I'enoTun kak nenoctHasa cucteMa. [LneloTponus — MHOKECTBEHHOE JIEUCTBHE reHa. MHOXKECTBEHHBII

aienusM. BzaumopelicTBrue HeauienbHbIX TeHOB. KoMmieMentapHocTs. Onuctas. [lonumepus.

'eHeTnyeckuit KOHTPOJIb Pa3BUTUS PACTCHUI, KUBOTHBIX U YEJIOBEKa, a Takke (DHU3HOJOTHYECKHUX

MPOIIECCOB, TOBEJAEHUS W KOTHUTHUBHBIX (yHKIM. ['eHeTHYeckne MexaHW3Mbl CHUMOHMOTEHE3a,
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MEXaHHU3MBbl B3aUMOJICHCTBUS «XO3UH — Mapa3uT» U «XO35IMH — MUKPOOHOMY. ['eHeTnyeckue acreKThl
KOHTPOJISI U U3MEHEHUS HACJICCTBEHHOW MH(OPMAIIUU B TTOKOJICHUSIX KJIETOK M OPTaHU3MOB.
JdeMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubpr u cxembl: «llepBeiii u BTOpoH 3akoHbl Mennens», «Tperuit 3akoH MeHaens»,
«AHanuzupyrolee ckpeuuBaHue», «HemnonHoe poMuHupoBaHME», «CLENJIEHHOE HaclleJOBaHHUE
npu3HAKoB y Jnpo3odunsry, «['eHernka monay, «Kapuotun denoBeka», «Kapuotun apo3oQuiis»,
«Kapuotun nruis», « MHOKECTBEHHBIN aJlienn3M», «B3anMoaeincTBre reHoBy.

O6opynoBaHue: MOJEINb ISl AEMOHCTPALMK 3aKOHOB €IUHO00pa3usi THOPHUIOB MEPBOrO MOKOJICHUS U
pacileIUieHusl [PU3HAKOB, MOJENIb I JIEMOHCTpAlMd 3aKOHa HE3aBUCHMOIO HacjeJOBaHUSA
IIPU3HAKOB, MOJIENb /ISl AEMOHCTPALUU CLEIUIEHHOTO HAcJIeJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpomnpenapar: «/Ipozoduna.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.
IIpakTnueckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO30PHUIIBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renotuna u cpeabl npu popmupoBaHuHM (GeHoTUna. VI3MEHUYMBOCTH MPHU3HAKOB.
KauecTBeHHbIE M  KOJIMYECTBEHHbIE NpPU3HAKK. BuUIbl HW3MEHUYMBOCTU: HEHACIEIACTBEHHas U
HacCJIeICTBEHHAsI.

MonudukanuonHas ©3MEHUYUBOCTh. Pollb cpeibl B (hOpMUPOBAHUH MOIU(DUKAIIMOHHOW N3MEHYHBOCTH.
HopwMma peakniun npusHaka. Bapuanuonnsiii psg u BapuanuonHas kpupas (B. Moranncen). CoiictBa
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.

['enorunuueckass n3MeHUMBOCTh. CBOMCTBA T'€HOTUITMYECKON M3MEHUYMBOCTH. BBl T€eHOTHIUYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KomMbOunatuBHast n”3MeHYHBOCTh. Meii03 U MOJIOBOM MpoIiecc — OCHOBAa KOMOMHATHBHON M3MEHYMBOCTH.
Ponbp kOMOMHATUBHONW M3MEHYHMBOCTH B CO3JIaHUU T€HETHYECKOI0 Pa3sHOOOpasusi B Mpeiaesiax OJHOTO
BUJA.

MyTarmonHasi ©3MEHYMBOCTh. BUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIC, TeHOMHbIE. CIIOHTAaHHBIE U
WHIYLIMPOBAHHbIE MyTallMd. SIepHble W LUTOIUIa3MaTHyeckue Myrauud. CoMaTH4EeCKUEe U TMOJIOBBIE
MyTaiuu. I[lpuuvHBl BO3HUKHOBEHUsT MyTauuil. MyTareHsl W HMX BIWSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOIO Ipoliecca. 3aKOH TOMOJOIHMYECKHX psIOB B HAcJEACTBEHHON
n3menuuBocty (H.M. BaBunoB). BHesinepHast ©3MEHYMBOCTh U HACIEACTBEHHOCTD.

Onucenemuxa u 3NULEHOMUKA, POJib dNUSEHEMUYECKUX (aKkmopos 8 HACIe008aHUU U USMEHUUBOCTNU
GheHomunuyeckux npu3HaKos8 y OpeaHu3Mos.

JdemMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuiel U cxembl: «Buasl UI3MEHUUBOCTHY, «MoaudukalnoHHass U3MEHYUBOCThY», «KoMOMHATHBHAS
U3MEHUYUBOCTBY, «Melo3», «OrmnogorBopeHue», «l eHeTnueckue 3a0ojeBaHHUS 4YeloBeKa», «Bumibl
MyTarum».

O6opynoBaHMe: KHUBbIE U TepOapHble 3K3eMIULSIPbl KOMHATHBIX pPacTeHUil, pucyHKkH (Qororpadun)
KUBOTHBIX C Pa3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuasi paGora «lccinemoBanue 3aKOHOMEpPHOCTEH MOAUGMUKANMOHHOW HW3MEHYMBOCTH.
[TocTpoeHne BapralMOHHOTO Psifia U BApUALIMOHHON KPUBOM».

IpakTuyeckasi padora «Mytamuu y 1po30(risl (Ha TOTOBBIX MUKPOIIPENapaTax).
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Tema 14. I'eneTuka 4yesnoBeka
Kapuotun uenoBeka. MexayHapoaHas IporpaMMa MCCIEIOBAHHUS TE€HOMa 4eloBeKa. MeTonbl
U3Y4YEHUs TEHETUKU YE€JIOBEKa: I'€HEaJOrn4eCKUi, OJM3HELOBbIM, IUTOI€HETUYECKH, TOMYJIALNOHHO-
CTATUCTUYECKU, MOJIEKYJISIpHO-TeHETHUEeCKUI. COBPEMEHHOE OIPEIEIEHUE T'€HOTUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, T'€HOTUIIMPOBAaHHE, B TOM uwuciie ¢ nomombto [II[P-ananu3a. HacnencrBeHHbie
3a0oyieBaHusl 4elloBeKa. | eHHbIE M XPOMOCOMHBIE OOJIE3HH 4YelOBeKa. BoJIe3HW ¢ HACIEeICTBEHHOMN
IIPEIPaCcIOIOKEHHOCThIO. 3HAUY€HWE MEIUIMHCKOM TIE€HETUKHM B MPEAOTBpAIlEHUHM U JIEUECHUU
reHeTUYECKUX 3a00JeBaHmil yeaoBeka. MeInko-reHeTn4eckoe KOHCynbTupoBanue. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TE€HETHYECKOro Trpy3a». DTHUECKHUE acCleKThl HCCIEJAOBaHUN B 00JacCTH peAaKTHPOBAHUS
I€HOMA M CTBOJIOBBIX KJIETOK.
I'enetnueckue (akTOphl MOBBIIICHHOW YyBCTBUTEIBHOCTU YeNIOBEKa K (PU3HMUECKOMY M XMMUYECKOMY
3arpsA3HEHUIO OKpYKarollen cpepl. [ eHeTndeckas mpeapacionoKEHHOCTh YeJIOBEKa K aTOJIOTHSIM.
JdemoHcTpauuu
Tabnuupl u cxembl: «Kapuotun denoBeka», «MeTobl U3YyUEHHUSI TEHETUKHU YelioBeKay, «[ eHeTnueckue
3a00JIeBaHUS YETIOBEKAY.
IIpakTuyeckast padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.
Tema 15. Cesiekuusi Opranu3MoB
JloMecTukanus M celekuus. 3apokKIeHHe celeKkuuu U jgomectukanuu. Yuenune H. M. BaBunosa o
[lenTpax mMpouCXOXAEHUI U MHOI000pa3us KyJbTypHBIX pacTeHui. Posb cenexunu B CO3/1aHuU COPTOB
pacTeHuid W 1nopox O KUBOTHBIX. CopT, mnopojaa, IITaMM. 3aKOH TOMOJIOTHYECKHUX pSAIOB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue 11 CENEKIIMOHHON paboThI.
Metoapl ceneKnMoOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM W HHIUBUAYaJIbHBIA. JTambl
KOMOWHAIIMOHHOW ceyiekuuu. McmblTanue mpowsBoguTeNe 1mo moTroMcTBY. OTOOp MO TEHOTHITYy C
MTOMOIIBIO OLIEHKH (PEHOTHIA MOTOMCTBA U OTOOP MO TeHOTHIY ¢ oMolnbio ananuza JIHK.
HckyccTBeHHBIH MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PaguanuoHHBI W XUMHUYECKHUIl
MyTareHe3 KaKk MCTOYHHMK MYyTallMil y KyJbTypHBIX (opM opraHu3mMoB. lcrosib30BaHHE T'€HOMHOTO
penakTHpoBaHUs M MeToa0B pekoMOumHaHTHBIX JIHK s momydenuss mcxomHoro marepuana Juis
CEJIEKIINH.
[Tonyyenue nosuruionioB. BHyTpuBHIOBas rubpuansanus. BIM3KopoICTBEHHOE CKpeLIMBaHHE, WIH
uHOpuuHr. HepoacTBeHHOE CKpelMBaHUE, WM ayTOpUAMHI. l'eTepo3uc U €ero MNpUYMHBIL.
Ucnons3zoBanne rerepo3uca B cenekiuu. Otpanénnas tubpuamsanus. [Ipeomosienne Oecrutoaus
MEXBHUJOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.
CoxpaHeHHe M HW3Y4YEHHME I€HETHUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN M MX AUKUX POIUYEH Ui
CO3/IaHHS HOBBIX COPTOB MU THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpamenue u
YIpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 6 YETIAX
VAYUULEHUS. CYUeCBYIOUUX U CO30aHUsI HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCe ¢ NPUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEeO08AHUL, Neped08blX Udel U NepCneKmMUEHbIX MexHOI02Ul.
JdemMoHcTpauuu
[Toptpetsr: H. Y. Baswiios, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpanenxo, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.
Tabmuuer u cxembl: «LIeHTpBI MPOUCXOXKICHUS W MHOT000pasusi KyJIbTYPHBIX pacTeHUil», «3aKoH
TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOM H3MEHUYMBOCTHY», «MeToasl cenekuun», «OTnanéHHas
rudpuanzanus», «MyrtareHes».
JlabopaTopHasi padora «/3ydeHne copTOB KyJbTYpHBIX PACTEHUHN U MOPOJ] TOMAIIHUX KUBOTHBIX.
JlabopaTopHas padora «/3yueHne METOJI0B CEJIEKIIUU PACTEHUII.
IIpakTuyeckas padora «lIpuBHBKa pacTeHUI.
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JIKceKypenst «OCHOBHBIE METObI M JOCTHKEHUS CEJIEKIIUU PACTEHHI U KUBOTHBIX (HA CEJIEKLMOHHYIO
CTAaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENBHBI YYacTOK, B TEIUIMYHOE XO3SAHCTBO, B
1abopaToOpUI0 arPOYHUBEPCUTETA UITU HAYTHOTO IICHTPA)».

Tema 16. BUOTeXHOI0THA M CHHTETHYECKAsI OMOJIOTHUA

OOBbeKThI, UCTIOTb3YEMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepHUCTUKA. TpaaulMoHHas OWMOTEXHOJOTHS: XJICOOMEUYCHHE, IMOJYYCHUE KHCIOMOJIOYHBIX
MPOJYKTOB, BUHOAETUE. MuKpoOHonorndeckuii cuaTe3. OObEKTh MHUKPOOHOIOTHYECKUX TEXHOJIOTUH.
[IpousBocTBO OenKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3anue TEXHOJIOTUH U MHCTPYMEHTOB LI€JICHANIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS T€HOMOB
C LIEJIBIO MOJIYYEHUsI OPraHU3MOB M HMX KOMIIOHEHTOB, COJAEPKAIIMX HE BCTPEYAIOLIMECS B IPUPOJE
OMOCHHTETHYECKHUE MYTH.

Krnerounas umxeHepus. MeTonbl KyJIbTypbl KJIETOK W TKaHEW pacTeHUIl M KUBOTHBIX. KpuoOaHku.
Comatnueckas rudbpuau3aus U comaTuueckuil amopuorenes. VMcnoiap3oBaHue rarionioB B CEIEKINH
pacrenuid.  [lonyuenue  MOHOKIOHANbHBIX — awmumen.  Mcnonvzosanue  MOHOKIOHANbHLIX U
NOJUKNIOHANbHBIX — aHmumen 6 MmeduyuHe. VICKYCCTBEHHOE OIUIOAOTBOpeHUE. PexoHCTpyKIus
SMIEKJIETOK U KJIOHMPOBAHUE JKUBOTHBIX. METOJH TpaHCIUIAaHTAUUU SIIep KIETOK. [exuonocuu
0300po6GIeHUs, KYIbMUBUPOBAHUS U MUKDOKIOHANbHO20 DA3SMHOJNCEHUSI  CeNbCKOXO3AUCNEEHHBIX
KYJIbmyp.

XpoOMOCOMHAsi W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAHHUE
pexombunantueix JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHXKEHUS W TMEPCIEKTHBBI
XPOMOCOMHOM U T€HHOI MH)KEHEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl TeHHOW MHKEHEPUH.
Menunuackue  OworexHonoruw. lloctreHomHass  mudpoas  memuruua.  [IIP-mmarHoctuka.
MeTabo0sIOMHBIN aHaNN3, TEHOLIEHTPUYECKUA aHaJIN3 IPOTEeOMa 4YeIOBEKa JJIs OIEHKU COCTOSIHHS €ro
310poBbs. lcmonp3oBaHME CTBOJNIOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-OuoumxeHepus amns
pa3paboTku (yHIaMEHTAIbHBIX OCHOB METUIIMHCKUX TEXHOJOTHH, CO3JaHMs KOMILUIEKCHBIX TKaHEeH
COUETAHUEM TEXHOJOTUNH TpEXMEpPHOro OuompuUHTHUHTa u ckapdoyiauHra s penieHus 3aaad
MEPCOHATM3UPOBAHHON MEIUIUHBI.

Coznanne BEKTOPHBIX BAaKIMH C IENbI0 OOecreueHuss KOMOMHUPOBAHHOW 3aIlUThI OT BO30yAHTENEi
OPBMU, ycraHoBieHne MOJEKYISpHBIX MexaHu3MoB ¢yHkimonupoanuss PHK-cogepxamux Bupycos,
BBI3BIBAIOIINX 0CO00 OmacHbIe 3a00JI€BaHUS YEIIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmumer 1 cxembl:  «Vcmoiapb30BaHUE MHUKPOOPTaHU3MOB B TMPOMBIIIICHHOM TPOH3BOJICTBEY,
«Knerounast unxxeHepus», «['eHHass HTHXKEHEPUSI».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IMpakTuyeckasi padora «[lomydeHne MOIOYHOKUCITBIX TIPOTYKTOBY.

JDkckypeusi  «buoTexXHONOTHS — BaxKHeWmIas MTPOM3BOAUTENbHAsS CHIIA COBpEeMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO ).
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11 KJIACC

Tema 1. 3apo:kaenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JI0THHI
OpomonmonHas Teopust Y. Jlapsuna. [lpeanocbuiku BOSHHUKHOBEHHS AapBUHHU3MA. JKU3Hb U Hay4yHas
nearenbHocTh Y. [lapBuHa.
JBuwxymue cuibl 3Boatouuu BuaoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHUBHOCTb DPAa3MHOXKEHUS
OpPraHU3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpr0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIA U
HCKYCCTBEHHBIH OTOOD).
Odopmnenne cuHTeTHUeckoi Teopuu dpomonmu (CTD). HeidtpansHas Teopusi 3BOJIOIMH.
CoBpeMeHHass SBOJIIOLMOHHAS OHOJNOrHA. 3HAYCHHWE OHBOJIIOLUOHHOW TEOpUH B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUDA.
JdemoHcTpauuu
[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. dapsun, C. C.
Yersepukos, U. 1. HImansraysen, k. Xonnein, . K. benses.
Tabmumsr u cxemsl: «CucreMa xuod npupozs! (no K. Jlunuerw)», «JlecTHuna uBbIX cymiecTs (1o
Jlamapky)», «Mexanusm (popmupoBaHUS MPUCTOCOOTICHHUHN y pacTeHu M XKMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapuipyra nytemectBus Y. [lapsuna», «Haxoaku Y. [dapsuna», «Dopmbl 60pbObI 3a
cymectBoBanuey», «llopoasl romybeit», «MHoroobpasue KyabTypHBIX (opMm KamycTel», «l[loposs
JOMAIIIHUX JKUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHIIOB (110 Y. lapBuHYy)», «Cxema COOTHOIICHUS
JBUKYIIUX CUJT SBOIONHNY, «OCHOBHBIE TOJIOKEHUSI CUHTETUYECKON TEOPUHU IBOIIOLIUNY.
Tema 2. MUKpPO03BOIIOLUS U €€ pe3yJIbTaThl
[Tomynsius Kak ajeMeHTapHas eluHuLa 3BONONMH. COBpPEMEHHBIE METObl OLEHKH T€HETHYECKOIO
pa3HooOpa3usi M CTPYKTYphl momyisinuid. M3MeHeHune reHOpOHIAa MOMyJSAIHH KakK 3JIEMEHTapHOE
HBOJIIOIIMOHHOE sIBJIEHUE. 3aKOH reHeTrnueckoro paBHoBecus k. Xapau, B. BaitnOepra.
DOnemeHTapHble (DAKTOPBI (ABIKYIIME CHIIBI) 3BOJIOLUMU. MyTanmoHHbIM nporecc. KomOuHaTuBHAS
U3MEHYUBOCTb. [Ipeii) reHoB — ciydaliHble HEHANpaBJICHHbIE W3MEHEHHUs 4YacToT ajuieiel B
nonyssnusix. Ipdext ocHoBatens. Igpgexm Oymwinounozco eopnviwka. CHudiceHUe 2eHemuyecKkozo
pasnoobpazus: npudunsl u cireocmsus. llposenenue sghghexkma Opeiigha 2enos 6 OOILUUX U MATBIX
nonyaayusax. Murpanuu. M3omsuus nonynsauuii: reorpagudeckas (IpocTpaHCTBEHHAs), OMoI0ruyecKas
(penpoyKTUBHAsA).
EctectBenHblii 0TOOp — HampaBisitoluii  ¢gakrtop sBomonuu. Dopmbl  ecTeCTBEHHOro 0TOOpa:
JOBUKYIIUM, CTaOUIU3KUPYIOLIUH, pa3phiBatoIiuid (au3pyntuBHbiii). [lonoBoit otO00p. Bo3HukHOBEHUE U
9BOJIIOLIMSI COLIMAJIBHOTO MOBEJEHUS )KUBOTHBIX.
[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT MHUKPOABOIIONMU. BO3HHMKHOBEHHE MPHCIIOCOOICHUH
y opranu3sMoB. Apomopdo3bl u uauoagantauuu. [Ipumepsl npuUCIIOCOONEHHUH Yy OpPraHU3MOB:
Mop¢onoruueckue,  ¢GuU3MONIOrMYECKHe, OHOXMMHUYECKHE, MoBelAeHueckne. OTHOCUTENbHOCTh
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u crpykTypa. BumooOpazoBaHue kak pe3yiabTaT MUKPOIBOJIOLUH. M3omsamms —
KItoueBoil (aktop BuIooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS: allJIONATPUUECKOE
(reorpadmueckoe),  cUMIaTpUYEeCKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TTOJIMIUIOWIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.
MexaHu3mbl (OPMHUPOBaHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.
Ponws aBomrormoHHON OMONIOTMM B pa3paboOTKe HAYYHBIX METOJOB COXPAaHEHHS OMOpazHOOOpaswus.
MuKpO3BOIIONHS U KOIBOIIOLUS APA3UTOB U UX X0351€B. MexaHn3mbl pOpMHUPOBAHUS YCTOMUNBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.
JdemMoHcTpanuu
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[Toptpetsr: C. C. UerBepukos, 3. Maiip.
Tabmuuer u cxembl: «MyTanMoHHas M3MEHYUBOCTHY, «[lomynsnmoHHas cTpykTypa Buaa», «Cxema
posiBIIeHUs 3aKoHa Xapan—BaitaOepray, «JIBHKyIIHE CHIIBI BOJIOMHUNY, «IKOJIOTHUYECKAsT U30JISIUS
nonyasauuil  ceBaHckoil  ¢openn», «leorpaduyeckas M30IALMS  JIMCTBEHHUIBl CHOMPCKOW U
JUCTBEHHUIIBI JaypcKon», «llonmynsnuoHHBIE BOJHBI YHCICHHOCTH XHUILHHUKOB U JKepTB», «Cxema
JCWCTBUSL E€CTECTBEHHOTO oTOopa», «Popmbl OOpbpOBI 3a cymecTBoBaHue», «WHIyCTpHaIbHBIN
MEJIaHU3M», «OKuBbie HCKOIIaEMBbIE», «IloxpoBuUTENBCTBEHHAS OKpacka JKUBOTHBIX»,
«[Ipenynpexnaromas okpacka *XHUBOTHBIX», «®Duszuonorndyeckue anantauum», «lIpucnocoOneHHOCTH
OpPraHM3MOB M €€ OTHOCUTENBHOCTHY», «Kpurepum Bupa», «Bunbl-nBoiiHuKW», «CTpykTypa BuUia B
npupoje», «Crocobsl BHI000pa3zoBanus», «leorpaduueckoe BHIO00Opa3zoBaHHE TPEX BUIOB
JMaHJbIIIEH», «JKOJOTMYECKOe BUI000pa3oBaHMEe BHUJIOB CUHUL», «llomummounasl pacTeHuin,
«KamycTHo-peieuHbIl THOPUTY.
OO6opynoBaHue: repbapuu pacTeHUil, KOUIEKIUM HACEKOMbIX, 4dydesa NTULl U 3Bepeil ¢ mpumepamu
Pa3NMYHBIX TPHUCIIOCOOJICHHH, Yydela NTHII W 3BEped pa3HBIX BHUIOB, TepOapuu pacTeHUH OIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3IUIHBIMHA CIIOCOOAMH.
JlaGopaTopHas pabora «BplsiBlIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.
JlaGopaTopHas padora «IIpucnocoGnenus OpraHu3MoB U UX OTHOCUTEIIbHAS 11€€CO00Pa3HOCThY.
JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.
Tema 3. Makpossosonust 4 eé pe3y/abTaThl
Metoap! n3ydeHust MakposBosronuu. [laneonronornueckne metoael n3ydeHus ssontonuu. [lepexonnsie
(bopMbl U pUIOreHeTHYECKUE PsAIbl OPraHU3MOB.
buoreorpaduyeckne meronbl uiydeHus sBomonuu. CpaBHenue ¢uopsl ¥ (ayHbI MaTEpUKOB U
ocTpoBOB. bruoreorpadudeckue oomactu 3eMiau. BUabI-25HIEMUKHA U PEITUKTHI.
OMOPHOJIOrMYECKUE U CPAaBHUTEIbHO-MOP(POIOTHUECKUE METO/Ibl U3YUEHUS 3BONIONMHU. | eHeTnyeckue
MEXAaHW3MBbl D3BOJIIOLIMM OHTOI€HE3a M IOSABICHHUS 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE U
aHAJIOTUYHBbIE OpraHbl. PynuMeHTapHble Opraibl M aTaBU3Mbl. MOJEKYJIIpHO-T€HETUUECKUE,
OMOXMMHYECKHE M MaTeMaTH4YeCKHMEe METOJbl M3y4YeHHUS OBOJIIOUMHM. [ OMOJOrMYHBIE TEHBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUITOTEHETUUECKUX JIEPEBBEB.
XPOMOCOMHBIE MYTallMU U 3BOJIFOLMSI TEHOMOB.
OO6mme 3akOHOMEpPHOCTH (TIpaBuiia) 3BONIOIUU. [Ipunyun cmensvt pynxyuil. HeoOpaTUMOCTh SBOJIOIUH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIMH.
JdemMoHcTpanuu
IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.
Tabmumpl U cxembl: «DUIOTEHETHUECKUN DSl JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yOble SIIEPHI»,
«Creronedainbl», «Punnodure», «CeMeHHbIE MaNOPOTHUKN», «buoreorpapuyeckue 30HBI 3eMIIN»,
«[lpeiid xKOHTUHEHTOBY, «PenukTb», «HauanbHble cTaauu 3MOPHOHAIBHOIO PA3BUTHUS MMO3BOHOYHBIX
KUBOTHBIX», «I'OMOJIOTHUHBIE U AHAJIOTUYHbBIE OpraHbl», «PyINMEHTBI», «ATaBU3MBD, «XPOMOCOMHBIE
HaOOpBl YeloBeKa M IIMMIIaH3e», «[J1aBHbIE HaIpaBlIeHHs 3BOIIOLUNY, «OOIMEe 3aKOHOMEPHOCTH
SBOJIIOLIAN.
OO6opynoBaHue: KOJUIGKIUH, TepOapuu, MYJISDKM HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJIDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.
Tema 4. IIpoucxoxaeHue U pa3sBuTHE KU3HU HA 3eMiie
Hayunble TumoTe3pl MpPOMCXOXKIEHUS XU3HU Ha 3emse. AOuoreHe3 W mnaHcnepmus. JloHaydHble
NpPEJCTAaBICHUS O 3apOXKACHUU XKHU3HM (KpealroHu3M). [HmoTe3a MOCTOSHHOTO CaMO3apOKICHHUS
XKHU3HU U €€ onposepxenue onbitamu @. Peau, JI. Cnamnanuann, JI. Ilactepa. [Ipoucxoxaenue xu3sHu
1 acTPOOHOJIOTHSI.
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OcHOBHBIE ATanbl HEOPraHMYECKOU ABoMrOIMH. [ImaneTapHas (reojornyeckasi) BOJIONHS. XUMHUYECKas
HBOJIOIMS. AOMOTEHHBIN CHHTE3 OpraHWYecKUX BellecTB U3 Heopranndeckux. OnbiT C. Musutepa u I'.
Opu. O6pazoBanue noianMepoB u3 MoHomepoB. KoauepBarnas rumore3a A. WM. Omapuna, rumoresa
nepBuyHoro Oymbona JIk. XomnmeliHa, reHeTndeckas rumore3a . Mémnepa. Pubosumer (T. Yek) u
runote3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE MPOTOKJICTKH.
Hctopus 3emnu u meroabl €€ usyueHus. Vckonaemple opraHuyecKkue ocTaTku. ['eoxpoHosorus u eé
MeToabl. OTHOCHTENbHA M a0CONIIOTHAS TEOXPOHONIOTHA. [ €OXpOHOIOTHYECKasi IIKaua: 30HbBI, IPHI,
MEPUOIbI, ITIOXH.

Havanpubie sTanbl opranudeckoi sBostonuu. [losiBieHne M 3BOMIONMS MEPBBIX KIETOK. DBOIIOIUS
MeTabonu3ma. Bo3HuKHOBeHHE TIepBhIX dKocucTeM. CoBpeMEeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT
nepBbix Ha 3emiie coobimecTB. CTpoMaToauThl. [IpokaproThl U 9YKapUOTHI.

[Ipoucxoxaenne  sykapuoT  (cumOuoOreHes).  DBOJIOIUOHHOE  MPOUCXOXKIEHUE  BHUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcCHOBHBIE 3Tarbl SBOJIIOLWHU BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHmid. Beixon pactennii
Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHUM U 3aBOeBaHWE HMMHM Cylid. CeMEHHbIE pacTEHHS.
[IpoucxoxaeHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3TaIlbl 3BOJIOMH KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bl KUBOTHBIX. BeHckas ¢ayHna.
KeMOpwuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX TUTIOB. [lepBbie XOpnoBbIe )KUBOTHBIE. JKU3HB B BOJIE.
DBosonus nMo3BoHOuUHBIX. [Ipoucxoxnenue ambubduii u pentimid. [IporcxoxaeHre MIEKOMUTAIONUX
u nrul. [lpunnun xmrodeBoro apomopdosa. OcBoeHHe OECHO3BOHOYHBIMH U TTO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 1O 3paM U MEpHojiaM: apxeH, IPOTEepo30i, Mmaneo30i, Me3030i, KailHO30i.
OO0mas XxapakTepucTUKa KIUMaTa U IreosIoTHYecKuX mpoieccoB. llosBieHrne U pacuBeT XapaKTepHbBIX
Opranu3MoB. YTrieoOpa3oBaHHe: €0 YCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — HKOJIOTMYECKHE KPU3HUCHI Mpouuioro. [IpuyMHBI M CIEACTBHS MacCOBBIX
BbIMUpaHuil. CoBpeMEHHBIH 53KOJOTMYECKHI Kpu3uc, ero ocobeHHocTH. IIpobiema coxpaHeHMs
O6uropa3zHooOpasus Ha 3emIie.

CoBpemeHHass cucremMa opraHuueckoro mupa. IIpuHinmnel kinaccudukanuu opraHuzmMoB. OCHOBHBIE
CHUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: ®@. Peau, JI. Cnamnanuanu, JI. Ilactep, . . Meunnkos, A. . Onapun, J[x. XonneiH, I
Ménnep, C. Munnep, I'. IOpu.

Tabmumpst u cxembl: «Cxema ombita . Pegny», «Cxema ombita JI. ITlactepa mo wu3yudeHuro
camo3apokJaeHus: ku3Hu», «Cxema onbeita C. Mwunepa, I'. IOpu», «3tanmbsl HeopraHuyeckoiu
IBONIIOLIMNY, «I'eoxpoHoorudeckas mkanay», «HadaapHble Tanbl OpraHMYEcKOi 3BoIonUN», «Cxema
0o0pa3oBaHMs JyKapHOT MyTEM cuMmOuoreHesa», «Cucrema >KHBOH MpHUpoabl», «CTpoeHHE BUpPYyCay,
«Apomopdo3sl pacTeHui», «PuHHOGUTH), «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «Mxuy, «[lanopotHuku», «['ooceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX PAaCTEHHI,
«Cxema  pa3BUTHS ~ JKUBOTHOTO  MHUpa»,  «ApoMop¢o3bl  KHMBOTHBIX»,  «IIpocreiimmuey,
«Kumeunononoctueie», «llmockue uepBu», «HUnenuctonorue», «PbiObI», «3eMHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonutatromuey, «Pa3zBuThe KU3HM B apXEUCKOW 3pey,
«Pa3BuTHE KU3HH B IIPOTEPO30MCKOM pen, «Pa3BUTHE )KU3HU B MAJIIE030MCKOU 3pey, «Pa3BuTHE )KU3HU
B M€3030MCKOH 3pe», «Pa3BuTHE )KU3HU B KallHO30MCKOM 3pe», «COBpEMEHHasl CUCTEMAa OPTaHUYECKOTO
MHUpay.
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OOopynoBaHue: repOapuM pacTeHUI pa3IMYHBIX OTJENOB, KOJUIEKIIMM HACEKOMBIX, BIIAKHBIE

IpenapaThl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKLIMM HWIVIOKOXKMX, CKEJIETHl I103BOHOYHBIX

KUBOTHBIX, Yydella NTUIl U 3BEpeHd, KOJUIEKUUU OKAMEHEJIOCTEH, IOJIE3HBIX HCKONAEMBIX, MYJISKHU

OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas jgadoparopHasi padora «MonenupoBanue onbiToB Musepa—tOpu 1o u3ydeHuro

aOMOTeHHOT0 CMHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMochepey.

JlabopaTopnasi padora «l3yueHue u onnucaHue UCKOMAEMbIX OCTAaTKOB JPEBHUX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEN CTPOCHHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «3yyeHne ocoOOEHHOCTEH CTPOEHUS IO3BOHOYHBIX KUBOTHBIX Y.

Tema S. IIpoucxoxieHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaorui. MeToibl aHTPOIIOJIOTHH.

CraHOBJICHHE NPEICTABJICHUN O IPOMCXOXKIECHUU 4ernoBeKa. Penurnosneie Bo33peHus. COBpeMEHHBIE

Hay4YHBIE TEOPUHU.

CxoJ1cTBO 4enoBeKa ¢ KUBOTHBIMU. CHcTEMaTHUECKOE 0JI0KeHUE YesoBeka. CBUIETENbCTBA CXOCTBA

YeJIoBeKa C JKMBOTHBIMH: CpaBHHUTEIbHO-MOp(dosorndeckne, 3MOpHOIIOTHYECKHE, (HU3UOIOTO-

Oouoxumuueckue, nopeaeHueckue. OTaMUus yesoBeKa OT >KMBOTHBIX. [IpsAMOXOXkIeHHE M KOMIUIEKC

CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOIl CHTHAJIBHON CUCTEMBI.

JBwxymme cuiabl  (akTOpbl) aHTPONOTreHe3a: OHOJOrmuYecKue, comnuaibHble. COOTHOIICHHE

OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMU aHTpoIoreHe3a. PaHHHe 4YernoBeKoOOpazHble 00€3bsHbI (IPOKOHCYIBI) U paHHHE

MOHT /1Bl — O0IIME MPEIKU YeTOBEKOOOPa3HbIX 00€3bsH U JII0JIe. ABCTPAIIONUTEKN — IBYHOTUE MPEAKH

monen. YenoBek ymensld, epBbIe U3TOTOBICHUS OPYIUN Tpynaa. YenoBek NpsAMOXOMSIIANA U NEPBBIN

BBIXOJ JItofIeH 3a mpeneisl AQpuku. Yenoek reiaenb0eprckuii — o0mui NpeaoK HeaHIepTaaIbCKOTro

4eJIOBEKa M YeJIOBEKa pa3zyMHOro. YenoBeK HEaHIEPTAlIbCKUN KaK BUJ JIIOJEH XOJIOJHOIO KJIMMATa.

YenoBek pa3yMHBII COBPEMEHHOTO THIIA, ACHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a NpeAeiaMu

Adpuxu. [Taneorenernka u najieoreHOMHKA.

DBOIOIUS COBPEMEHHOIO 4enoBeKa. EcTecTBEHHBIM 0TOOp B MOMYNSIIMIX 4esnoBeka. MyTalmoHHBIN

nporiecc ¥ nonuMopdusM. [lonynsuroHHbIe BONHBL, Apeiid reHoB, Murpanus 1 «3(pQexr ocHoBaTens » B

MOMYJISIUSIX COBPEMEHHOT'O UEJIOBEKA.

Uenoseueckne pacel. [lonsarue o pace. bonbimme packl: eBporeougHas (eBpasuiickasi), aBCTpaso-

HerpouiHas (9KBaTopuajbHas), MOHIOJOUIHAsS (a3uaTcKO-aMepuKaHcKas). Bpems u mytu pacceneHus

4yeloBeKka Mo IulaHeTe. EauHCTBO uenoBedeckux pac. HaydyHas HECOCTOSATENBHOCTh pacu3Ma.

ITpucnocoOaeHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM OKpy»Karolel cpeibl. BiusHue reorpaduueckoit

cpenbl u aperda reHoB Ha MOP(OTOTHIO ¥ PUZHOIOTHIO YETOBEKa.

MexucuuIIMHapHble  METOJbl B (U3HYECKOM (OMOJOTMYECKO) aHTPOMOJOTUHU. OBOJIIOLIMOHHAS

AHTPOINOJIOTUS M MAJIECOAaHTPOIOJIOTUS YEJIOBEUECKUX MOMyJsaluil. buocounnanbHbple HUCCIIENOBAHUS

IPUPOJIBI YeloBeKa. MccineqoBanne K03BOMOIUN OMOIOTMYECKOT0 U COLMATILHOTO B YEIOBEKE.

JdemMoHcTpauuu

[Toprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer u cxemsl: «MeToabl aHTPONOJOTHM», «[ OMOBHON MO3r uenoBeka», «YHernmoBekooOpasHbIe

00e3bsiHbI», «CKeJeT YeloBeKa M CKeJeT IIUMITaH3e», «PyIMMEeHThl U aTaBU3MBbI», «JIBIKYIIUE CHUIIBI

aHTPONOreHe3a», «DBOJIIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpaJONUTEK», «YeloBeK yMemblii»,

«Yenosek npsmoxoasmuiiy, «/lenncockuil yenosexk» «Heannepranbup», «KpomanboHLBY, «lIpenkn

4eJI0BEKay», «ITaIbl IBOJIIOLIMH YEIIOBEKA», «Packl yemoBekay.

OO6opynoBaHue: MYJSDKA OKaMEHENOoCTeH, MPeIMETOB MaTepUalbHOM KyJIbTypbl MPEAKOB 4YeJIOBEKa,

penponykiuu (pororpadun) kKapTUH ¢ MEPOIOTHUSCKUMHU U OMOJICHCKIMU CIOKETaMU TTPOUCX 0K ACHUS
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yenoBeka, (pororpaguu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YelOBEKa, MOJENb depena
YeJIOBEeKa M uepena LIMMIIaH3e, MOJIeNIb KUCTU YeJIOBeKa M KUCTHU IIMMIIaH3€, MOJEIH TOopca MPEIKOB
4eJloBeKa.

JlabopaTtopHasi pabora «lI3ydeHue 0COOCHHOCTEH CTPOCHHS CKelleTa 4YeJOBEKa, CBS3aHHBIX C
MPSIMOXOKICHUEM.

IpakTuyeckasi padora «/3yueHue sKOTOTHYECKUX afanTaliuil 4eT0BEKay.

Tema 6. IK0J10THSA — HAYKA 0 B3AaMMOOTHOLIEHUSIX OPraHU3MOB M HAIOPTraHM3MEHHBIX CHCTEM C
OKpY:KamoleH cpeaou

3apoxkaeHue U pasButue dkojoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A. Cesepiosa, 3.
l'exkxensa, A. Tencnu, B. H. CykauéBa. Pa3znmenbl u 3amaun skojgoruu. CBs3b DKOJOTHH C JIPYTUMH
HayKaMH.

Mertoap! sxonorun. [lonessie HaOMOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH: IPUPOIHBIC U Ja0OpaTOpHEIE.
MopennpoBanue B 3KOJIOTMHA. MOHHUTOPHHI OKpPYXKarOLIEH Cpeibl: JIOKAIbHBIM, PETMOHAIBHBIA H
rI100aTbHBIN.

3HaueHue HKOJIOTUUECKUX 3HAHUM Ul 4YeJlOBeKa. JKOJIOIMYECKOE MUPOBO33PEHUE KAK OCHOBA CBA3EH
YeJI0BE4ECTBA ¢ MpUpooi. POpMUPOBAHUE IKOJIOTMUECKON KYJIbTYpPbl U IKOJIOTHMYECKON IPaMOTHOCTH
HaCEeJICHUSI.

JdeMoHcTpamun

[Moptpetsr: A. I'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabnuubl 1 cxembl: «Paznenst skogorum», «MeToabl 3KoIorun», «CxeMa MOHUTOPUHTA OKPYXKarolen
CpeIbD».

JlabopaTopHas padora «/3ydyeHrne METO0B 3KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea o0UTAHUS

DKkosorudeckue GpakTopbl U 3aKOHOMEPHOCTH UX JeicTBusA. Kiaccudukanus sKonoruyeckux pakTopos:
abuoTuyeckue, OMOTHYECKHE, aHTpomnoreHHble. OOIIME 3aKOHOMEPHOCTHU AEUCTBUS HKOJIOTMYECKUX
¢akropoB. [IpaBuno muuumyma (K. Ilmpenrens, FO. JIuOux). TonepaHTHOCT. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue ¢pakropbl. CBET Kak 3Kojorudeckuil gpakrop. JlelicTBue pa3HbIX y4aCTKOB COJHEYHOI'O
CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN M KMBOTHBIX 1O OTHOLIEHHUIO K CBETY.
CurnanbHas posb cBeTa. PoTonepruoan3m.

Temnepatypa kak skosiorndeckuii paxrop. JlelicTBre Temneparypsl Ha opranu3msl. [loiikuiorepmuble
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonormyeckuil daxrtop. IlpucrnocoOnenus pacTeHud K MOAJIEPKAHUIO BOJIHOTO
Oananca. Kraccudukauus pacTeHud 1O OTHomIeHHI0 K Bojge. IlpucnocoOneHuss >KMBOTHBIX K
MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHHS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3/YyIlIHAsA, MOYBEHHAs!, TNTyOMHHAs MOJNOYBEHHA,
BHyTpuOpranuzMeHHasi.  DHU3UKO-XUMHUYECKHE  OCOOCHHOCTHM  Cpell  OOMTaHHS  OpPraHU3MOB.
[TpucnocoOaeHns OpraHu3MOB K KU3HH B pa3HbIX Cpefax.

buonornueckue putmbl. BHemHue u BHyTpeHHME puUTMBL. CyTOUHBIE M TOJWYHBIE PHUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HHU.

XKuznennoie Gopmbl opraHuzMoB. [lonstue o xusHeHHOU (opme. YKusHeHHble (GOPMBI pacTEHUIL:
JIepeBbsl, KyCTapHUKU, KyCTAaPHUYKH, MHOTOJIETHHE TPaBbl, OAHOJETHUE TpaBbl. JKU3HEHHbIE (OPMBI
KUBOTHBIX: THJIPOOMOHTHI, T€OOUOHTHI, a9pOOHMOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.
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buotnueckue dakropsl. Buabl OMOTHYECKUX B3aMMOJICHCTBHUIM: KOHKYPEHIIHS, XUITHUISCTBO, CUMONO03
u ero ¢opmel. [lapazutusm, Koomepamusi, MyTyaau3M, KOMMEHCanu3M (KBapTHPAHTCTBO,
HaxJIeOHM4ecTBO). Herpoduueckue B3ammopeicTBusi (Tommdeckue, ¢dopuyeckue, Hadpuueckue).
3HaueHHEe OMOTHYECKHX B3aMMOJICHCTBHM MJI CYIIECTBOBAHMUSI OPraHU3MOB B cpelie OOWTaHWMS.
[IpuHIUTT KOHKYPEHTHOI'O UCKITIOUCHUS.
JdemMoHcTpauuu
Tabmuuer u cxembl: «OKomorudeckue ¢GakTopb», «CBETOBOW CHEKTP», «IKOJOTHYECKHUE TPYIIIBI
JKUBOTHBIX 10 OTHOIICHHUIO K CBETY», «TemIOKpPOBHBIE KUBOTHBIC», «XOJOJIHOKPOBHBIE >KMBOTHBIEY,
«DU3NOJIOTHYECKUE aaNTallMk JKUBOTHBIX», «Cpenpl OOWTaHHS OpraHu3MOBY», «buooruveckue
pUTMBIY, «)Ku3HeHHbIe (HOPMBI pacTeHHIT», « Ku3HEHHBIE (HOPMBI KUBOTHBIX»,
«JKocucTeMa MIMPOKOJIUCTBEHHOIO Jiecay, «IDKOcucTeMa XBOWHOro jecay, «llenmu mnutanus»,
«XwumnanaectBoy, «Ilapasutuszmy», «Konkypenuus», «CumMonosy», «KoMmmeHcanu3my.
OGopynoBanue: repbdapuu pacTCHUH M KUBOTHBIX, IPUCIIOCOOJEHHBIX K BIHMSHHUIO Pa3IMYHBIX
IKOJIOTHUECKUX (DAKTOPOB, TepOapuu CBETOFOOMBBIX, TCHEIIOOMBBIX M TCHEBBIHOCIWBBIX PACTCHUH,
CBETOJIOOMBBIC, TCHEIIOOWBBIC W TCHEBBIHOCIMBBIC KOMHATHBIC pPACTEHUS, TepOapuu W KOJUICKIIHH
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30yCTOMUYMBBIX pACTeHM, 4ydena NTHUI[ U 3Bepell, repbapuu
pacTeHui, OTHOCAIIMXCS K TUrpoduraMm, kKcepoduram, mMe3oduTamM, KOMHATHBIE PACTCHUS JTaHHBIX
TPYMI, KOJUICKIIMU YXUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax, repOapuu W KOJUICKIIMH PACTCHUH W
KUBOTHBIX, OOJIAJAIOIIMX YePTaMHU MPHUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUW JKU3HH,
repOapuu M KOJUICKIIUHM PACTCHUH M KUBOTHBIX PA3JIMYHBIX KU3HCHHBIX (POPM, KOJUICKIIUU KMBOTHBIX,
YUYaCTBYIOIIMX B PA3IUYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.
JlabopaTopHas padora «BrisiBieHne npucnoco6ieHnit OpraHu3MOB K BIIUSHUIO CBETAY.
JlaGopaTopnas padora «BrIsiBIeHHE TPUCITOCOOICHHUI OPraHU3MOB K BIUSTHHIO TEMIIEPATYPhI».
JlabopaTopHasi padoTa «KAHaATOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUSY.
Tema 8. Jko/10rusi BUAOB M NOMYJIAIMI
DKOJIOTHUECKUE XapakTepUCTUKU momyisaiuu. [lomynsmus kak Ouosnormyeckas cuctema. Pomb
HEOJIHOPOJHOCTU Cpelibl, (HU3NYeCKUX O0aphepoB U OCOOEHHOCTEH OMOJIOTHH BUAOB B (HOPMUPOBAHHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnomyisiuuid. OCHOBHbIE MOKa3aTeaud MNOMYJISLUUU: YUCIEHHOCTD,
IJIOTHOCTh, BO3PAacTHasi M MOJIOBasi CTPYKTYpPa, POKAAEMOCTb, IMPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaIusi.
DKoJIoTHYeCcKasi CTPYKTypa nomyssiiuu. OLieHKa YUCICHHOCTH NOMyJsIiuu. J{lunaMuka nmonyasuu 1 eé
perynsuua. buotndeckuil moreHuuan nonyiasuud. MonenupoBaHue AUHAMUKH nonmyisuuu. Kpusbie
pocTta uuciaeHHOCTH nonyisiuuu. KpuBble BbDKHMBaHMS. Perynsiuus 4MCIEHHOCTH MNOMYJSLMMA: pOib
(hakTOpOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IJIOTHOCTU. DKOJOTHYECKHE CTpareruu BuioB (I- u K-
CTpaTerum).
[TonstTre 00 sKkomoruueckoil Humie Buaa. Mectoobutanue. MHOromepHass MOJENb SKOJIOTHUECKON
Huim J[x.M. Xatunnacona. PazMepsl skonornueckor HUMM. [IoTeHmanbHas 1 peain30BaHHas HUILN.
Bupn kak cucrtema momysanui. Apeanbl BUAOB. BUIBI U MX KU3HEHHBIE CTPATETHH. JKOJIOTHUYECKHUE
SKBUBAJICHTEI.
3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALINl )KUBOTHBIX. bruosiornyeckue MHBa3UM 4y>KepOIHBIX BUJIOB.
JdemMoHcTpanuu
[Toptper: Ix. Y. XaTunHCOH.
Tabmuipl U cXembl: «IKOJIOTHUYECKUE XAPAKTEPUCTUKHU TOMYISIun», «IIpocTpaHCcTBEHHAsI CTPYKTypa
nonynsauuny, «Bo3pacTHble nupaMunbl nonyasauuny, «CKOPOCTh 3aceleHHsl MOBEPXHOCTH 3eMin
Pa3IMYHBIMU Opranu3Mammu», «Mojenp skosiorndecko Humm Jx. M. XatunHcoHay.
O6opynoBanue: repoapun pacCTeHNUN, KOJUICKITUN KUBOTHBIX.
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JlabopaTopnas padora «I[IpucrnocoOneHus CeMsH pacTEHUN K pacCeICHUION.
Tema 9. Jkon0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.
CoobmecTBa oprann3MoB. bruorienos u ero cTpykrypa. CBs3u MEXIy OpraHu3MaMH B OHOIIEHO3E.
OkocuctemMa Kak oOTkpbiTas cucrema (A. k. Tencnm). DyHKUMOHAIbHBIC OJIOKM OPraHU3MOB B
9KOCHCTEME: MPOAYLEHThl, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetu. AGnoruueckue 010Kku 3KocucTeM. [10uBBI U MBI B 3KOcUCTeMax. KpyroBopoT BemecTB U MOTOK
SHEPTUHU B IKOCUCTEME.
OcHoBHbBIE TOKa3aTeNu 3KOcHUCTeMbl. buomacca u mpoayKuusa. DKOJIOTMYECKHe MUPaMUIbl YHCE,
OMOMacChl U YHEPTHH.
Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpouiku.  @nykmyayuu.  HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. IlepBuUHbIe M BTOPUYHBIE CYKIIECCUU U MX MPHYUHBI.
AHTponoreHHsie Bo3aeiicTBus Ha cykueccuu. KinmakcHoe coobiectBo. buopasnoobpasue u moiHoTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.
[Ipupoanbie 3KOCUCTEMBI. JKOocucmemsbl 03€p U pek. IKocucmemvbl MOpel U OKeaHos. IKOCUCTEeMbl
MYHOp, 1€c08, cmeneti, NyCmbvliHb.
AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATposkocucTeMa. ArporeHo3. Pazmuuust Mexay aHTpPOIOT€HHBIMH U
MIPUPOJAHBIMH SKOCHUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI —ypOoskocucteMm. loponckas ¢umopa wu  dayHa.
CunaHTpOnM3ays ropoackoi (ayHbel. buonornueckoe M X03siCTBEHHOE 3HAYEHHE arpOdIKOCHCTEM U
ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBHUN OpraHM3MOB B 3KocucTeMax. Poub
KACKAOH020 3¢hhexma u 6ud0s8-30upurkamopos (Kuouesvlx 6ud08) 8 (YHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc HSHepruM W BEUIECTB MEXAY CMEXKHBIMH HSKOCHCTEMAMH. YCTOWYMBOCTH OPTraHU3MOB,
MOMYJISIIIUKM U SKOCHCTEM B YCIIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3ICHCTBHIA.
Mexanuzmvl  68030eticmeus 3a2ps3HeHUll pasHblX MUNo8 Ha CYOOP2AHUSMEHHOM, OpP2SAHUIMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKONOSUYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX KOCHCTEM.
Jdemoncrpanun. [Toprper: A. Jx. Tencnu.
Tabnuue! u cxemsl: «CTpyKkTypa OMOIIEHO3a», « IKOCHCTEMA ITUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMA
XBOHHOTO Jecay, «DYyHKIMOHATIBHBIE TPYIIbI OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BelecTB B
skocucteme», «llemu mnuTanus (macTOMWIIHAS, NETPUTHAs)», «IKOJOTHYECKas NUpamMuia YHUCe»,
«JKoyoruyecKass mnupamuja OHoMaccel», «DKOJIOTHYECKas NupaMuja »3Heprun», «OOpa3oBaHHe
6onota», «llepBuunas cykueccus», «BoccraHoBiieHHE jeca IMocie Mokapa», «IKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopoT BelecTB U MOTOK SHEPTUHU B arporieHo3e», «IIpumepsl ypOoskocucTem».
O6opynoBanue: repOapuu pacTeHHUM, KOJUICKIIMM HACEKOMBIX, dYydesia ITHUIl M 3Beped, repbapuu
KYJIBTYpHBIX U AUKOPACTYIINX PACTCHUI, aKBAPUYM KaK MOJIENIb YKOCUCTEMBI.
IIpakTnueckas padora «/3ydeHue u onrcaHue ypooIKOCHCTEMBI».
JlaGopaTtopHnas padora «/3yyeHue pa3sHOOOpa3Hsi MEIKUX IOYBEHHBIX UJICHHCTOHOTHUX B Pa3HBIX
HKOCHCTEMAX .
JIKCKypeust «IKCKypcHsl B THIIMYHBIN OuoreoneHos (B 1yopaBy, Oepe3HsK, eIbHUK, Ha CYXOJOJbHBIN
WM IOWMEHHBIH JIyT, 03€p0, 60J0TO)».
JKCKypeust «IKCKYpCHs B arpOdKOCUCTEMY (Ha TOJIe WM B TEINTUYHOE XO3SHUCTBO)».
Tema 10. buocdepa — rinodanbHast IKoCHCTEMA
buocdepa — obmennanerapHas 0607109Kka 3eMITd, T/I€ CYIIIECTBYET WJIH CYIIECTBOBAJIA KU3Hb. Pa3BuTne
npeacTaBieHuit o 6uocdepe B Tpynax O. 3rocca. Yuenue B. W. Bepnaackoro o 6uocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ocdepbl U ero pyHKIUH.
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3aKOHOMEPHOCTHU cyliecTBOBaHUs Ouocheprl. OcodeHHOCTH Onocdepsl Kak ri00ajbHONH SKOCHCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U OHOT€OXMMHUYECKHE ILIHUKIIBI
(yrmepona, azora). PurmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh Ouoceprl. Ilonsitue o O6uome. OcHOBHBIE OMOMBI CyIIW: TYHJpa, XBOWHBIE Jieca,
CMEIlIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHbI, TYCTHIHU, TPOIMHMYECKHE JIeCa, BEICOKOTOPbSI.
Knumar, pacTutenbHbIA U 5KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa 1 GyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMAaNa U OMOCHEPHBIX (PYHKITHIA.
JdemoHcTpauuu

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

Tabmumer u cxembl: «'eocdeprr 3emmn», «KpyroBopot azora B mpupoze», «KpyroBopor yriepoaa B
npupoe», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot Bojabl B mpupojie», «OCHOBHBIE OMOMBI
cymn», «Kinumatuueckue mosica  3emim», «TyHapa»,  «Taira», «CMeEIIaHHBIA  JieCy,
«[IIupokonucTBeHHbIN Jec», «CTenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gec.

Oo6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHBOTHBIX.

Tema 11. YestoBek u OKpykaiomias cpeaa

DKOJIOTHYECKHe KPHU3UChl W UX MpuuuHbl. Bo3nmelicTBue dyenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpenbl. OXxpaHa BOJHBIX PECYpPCOB.
Pazpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. 3MeHeHue kinMmara.

AHTpPONIOTEHHOE BO3JICCTBHE HA pACTUTEIBHBIM W JKUBOTHBIM Mup. OxpaHa pacTUTEIBHOIO U
KUBOTHOrO Mupa. OCHOBHBbIE MPUHIMIBI OXpaHbl mpupoabl. Kpacuele kuuru. Ocobo oxpaHsemble
npupoansie Tepputopun (OOIIT). boranuyeckue casibl 1 300JI0THYECKUE TAPKH.

OCHOBHBIE MPUHIMIBI YCTOWYMBOIO PA3BUTUS 4YEJIOBEUECTBA U  MPUPOABL.  PanmoHanbHOE
MIPUPOJIOTIONB30BAHNE M COXPAHEHUE OMOJIOTHYECKOT0 pasHooOpasust 3emuu. O0mue 3aKOHOMEPHOCTH
IJI00ATBHBIX SKOJIOTMYECKUX KpU3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HMCa M €ro BEpOSTHHIE
MIOCIIEACTBUSI.

Pa3Butre MeTONOB MOHMTOPWMHTA pA3BUTHS OIACHBIX TEXHOTEHHBIX TIpoleccoB. Cucmemuvle
uccnedosanus nepexooa K pecypcocoepezaioujeli u KOHKypeHmocnocooHou snepeemuxe. buonozuueckoe
pasHoobpazue u buopecypcwl. Hayuonanvnvie ungopmayuontvle cucmemsl, obecneyusarowue 00Cmyn
K UHGhopmayuu no coCmosaHuo omoenrbHvIX U008 U IKOCUCTEM.

OcHosbl dKopeabunumayuy IKocucmem u cnocovos 6opvowvl ¢ buonogpexicoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

Jemoncrpanun. Tabmuubl U cxembl: «3arps3HeHHe aTtMocdepbl», «3arps3HeHHe TUAPOCcQepbI»,
«3arpsizHeHne mouBb», «llapHUKOBBIN PdexT», «Ocobo oxpaHsEeMble MPHUPOAHBIE TEPPUTOPUM,
«Mojenu yrpaBisieMOro Mupa.

Oo6opynoBanue: Qororpaduu oxpaHseMbIX pacTeHUW H KUBOTHBIX KpacHoit kuuru Poccuiickoi
®enepannn, KpacHON KHUTH pernoHa.
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IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI
dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OOYYAIOIIUMUCS IMPOTpaMM
cpenHero obiero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.
B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMbl 1O OMOJIOTHUU BBIJIEICHBI CIEAYIONINE
COCTaBJISIONINE: OCO3HAHUE O0YUAIOIIMMICS POCCUNUCKON Tpa)TaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOINPEACNEHUIO, Haauuue momugayuu K OO0yYEHHUIO
OUMOJIOTHH, YelleHanpasieHHoe pa3eumiue BHYTPEHHHUX YOEKIIEHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEH M MCTOPUYECKUX TpaJuLUN Ppa3BUTUS OUOJIOTMYECKOTO 3HAHUS, 2O0MOBHOCMb U
cnocobHocms 00YYaIOIUXCS PYKOBOJACTBOBATbCS B CBOCH JESATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH
yCTaHOBKAMHU, TMPHUCYIIUMH CHCTEME OHOJIOTUYECKOTO0 OOpa3oBaHUA, Haludyue HNpa8OCO3IHAHUS
9KOJIOTHYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHbIE TIIAHBI.
JlnyHOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTpaMMBbl MO OWOJIOTHU AOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCITUTATEIBHOMN JACATEIHPHOCTA B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, HPUHATHIMH B OOILECTBE MpaBUIAMH U
HOpMaMH TOBEACHUS M CIOCOOCTBYIOT IMpOLieccaM CaMOIIO3HAHHUSA, CAMOBOCIIUTAHUS U CAMOPa3BUTHS,
pPa3BUTHUSI BHYTPEHHEH MO3UIIMU JIMYHOCTH, MATPUOTHU3MA M YBAKEHUSI K 3aKOHY M TPABOIOPSIKY,
YeJOBeKY TpyZla U CTaplieMy IIOKOJICHHIO, B3aMMHOTO YBa)KEHHs, OCEPEKHOTO OTHOIICHHS K
KYIbTYPHOMY HacleUI0 U TPAJAMIMIM MHOTOHAlMOHANBLHOTO Hapoda Poccuiickoit ®epepanum,
MIPUPOJIE U OKPYKAIOIIEH cpefe.
JInaHOCTHBIE Pe3yJbTaThl OCBOCHHSI yU4EOHOTO MpeaMeTa «bHosIoTrs» JOJHKHBI OTpaXaTh TOTOBHOCTh U
CIIOCOOHOCTh O0YJarOIIUXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JTHMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHWEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUHN, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, paCIIUPEHHE >XU3HEHHOTO OINBbITa U OIbITa
JeSITEIbHOCTH B MPOLIECCE PeaTM3allii OCHOBHBIX HAIPABJIEHUN BOCIUTATEIbHON 1€ATEIbHOCTH, B TOM
quclie B YaCTH:
1) rpaskIaHCcKOro BOCIMTAHMSA:
c(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH 00YYaIOIIErocss Kak akTUBHOTO M OTBETCTBEHHOT'O UJIeHA
POCCHIICKOTO 00I1IeCTBA;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENHHOCTH NPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OMpPENENSITh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO K SBIEHUSM COBPEMEHHOMN JKU3HH U
OOBACHATH €€,
YMEHUE YYUTBHIBaTh B CBOMX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aUMOJCHCTBUS JIIOJICH C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKEHHUEM;
TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOIHEHUS! YUEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3a/1ad, YBAXKUTEJIBHOTO OTHOUIEHHMS K MHEHHIO OIMOHEHTOB IMpHU OOCYKIECHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;
TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM JIEATETbHOCTH
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2) NIaTPHOTHYECKOT0 BOCIIMTAHMS:
c(OPMHPOBAHHOCTh POCCHUICKON T'pa)kITaHCKOW MICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoM, ropaocTu 3a cBOM Kpai, cBOKO0 PonuHy, CBOM SI3bIK
U KyJIbTYpY, IPOILIOE U HACTOAIIEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHUE K NMPUPOJHOMY HACIIEIMIO U NaMATHUKAM IPUPOABL, JOCTHXKEeHUsAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;
CIOCOOHOCTH OLEHUBATDH BKJIAJ POCCHUICKMX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTUH, TOHUMAHUS
3HaYeHUs! OMOJIOrMH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HH YEIOBEKAa U COBPEMEHHOT0 00IeCTBa;
ujaeiHas yoekEHHOCTh, TOTOBHOCTh K CIYKeHHMIO M 3ammure OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;
CIIOCOOHOCTH OIIEHMWBATh CHTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POIMUTENSIM, CO3JAHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUSA
LIEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;
4) 3cTeTH4eCKOro BOCIIMTAHUSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYasi 3CTETUKY ObITa, HAYYHOTO M TEXHMUYECKOTO TBOPUECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHU;
ITOHMMAaHHUE AYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;
TOTOBHOCTh K CaMOBBIPQKEHHUIO B pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE IIPOSBIATH KadecTBa
TBOPYECKOH JIMYHOCTH;
5) ¢usnueckoro BocnUTAHHMSA, (GOPMHPOBAHMSA KYJIbTYPbl 3A0POBbSI H 3MOLMOHAJIBHOIO
os1aromostyums:
MMOHMMAaHUE W pealh3alus 3I0pOBOro U Oe30macHOro o0pasa KU3HH (310pOBOE MUTAHUE, COOIIOICHNE
TUTUEHUYECKUX TIPaBUJI M HOpPM, COAJaHCUPOBAHHBIM pEXUM 3aHATUH U OTAbIXa, peEryispHas
¢u3nyeckas akTUBHOCTB), OEPEkKHOI0, OTBETCTBEHHOTO U KOMIETEHTHOI'O OTHOIIEHHUS! K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
MOHMMAaHWE 1IEHHOCTH TMPaBUJ HWHAMBUAYAJILHOTO U KOJUIEKTUBHOIO 0O€30MacHOro IOBEACHUS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEN;
OCO3HaHME TOCIEIACTBUNA M HEMPUATHS BPEIHBIX HMPUBBIUEK (YMOTPEOJEHUS alKOTroJis, HapKOTHKOB,
KYpEHHUs);
6) TpyaoBOro BocnuTaHuUs:
TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;
TOTOBHOCTb K AaKTHUBHOW JEATEIBbHOCTH TEXHOJOTMYECKOW M  COLMAIBHOM HANpaBIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIITOIHSTH TaKylO JAESITEIbHOCTD;
UHTEpEC K paziuyHbIM chepaM NpopecCHOHATbHON JEesATENIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u peannu30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA NMPOTSHKEHUHU BCEH KU3HM;
7) 3KOJIOTrMYEeCKOr0 BOCIIMTAHMS:
9KOJIOTMUECKU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUpOJie KaK MCTOYHUKY JKU3HHM Ha 3emMiie, OCHOBE €&
CYLIECTBOBAHMS;
MOBBIIIEHUE YPOBHS AKOJOTHMUECKOW KYJIbTYPBHI: NMPHOOpPETEeHHE ONbITa IUIAHUPOBAHHS MOCTYIKOB U
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUM JIsl OKPYXKAIOLIEeH cpeibl;
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OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIHYECKUX MpoOIeM U IyTel UX PeLIeHNUs;

CIOCOOHOCTH UCIONIB30BaTh IpHoOpeTaeMble IPU U3YYEHUH OMOJIOTUHU 3HAHUS M YMEHHS IPU PELICHUN

npoOeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOAOIOIH30BAHUEM (COOMIOJICHNE TpPaBUII TOBEACHUS B

IIPUPOJIE, HAIIPABJICHHBIX HAa COXPAHEHUE DPABHOBECUS B JKOCHCTEMax, OXPaHy BHUAOB, JKOCHUCTEM,

ouocdepsl);

AKTUBHOE HENPUATHUE JICUCTBUM, NPUHOCAILIMX BpPEI OKPYXKAIOIIEH MNPUPOAHON CpEAE, yMEHHUE

MIPOTHO3UPOBATh HEOJIATONPUATHBIE 3KOJOTMYECKHE TIOCIEACTBUS MPEINPUHUMACMBIX ICHCTBUH U

IIPEIOTBPALLATH UX;

HaJIM4UEe PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, KOJOTMYECKOW KYJIbTYpBI, OIBITA JEATEIbHOCTH

9KOJIOTMUECKON  HAIpaBJIEHHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCS MMM B  I103HABaTEIbHOMH,

KOMMYHHMKaTUBHOW U COLIMAJIBHOM IMPaKTHUKE, TOTOBHOCTU K YYacCTHIO B NPAKTUYECKOW IEATEIbHOCTU

JKOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U

OOIIIECTBEHHON MPAaKTUKHA, OCHOBAaHHOTO HAa JTHAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO

MeECTa B IOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M UYUTATENIBCKOM KYJIbTYPbl KaK CpEACTBA B3aUMOJACHUCTBHUS MEXIY

JIIOJIbMU U TT03HAHUS MUPA;

MOHWMAaHKE CreNU(PUKA OMOJIOTUN KaK HAYKH, OCO3HaHHA €€ poiu B (DOPMUPOBAHHH PAIIOHAIEHOTO

HAy4YHOT'O MBIIUICHHSI, CO3aHUU 1IEIOCTHOTO MPEJACTABICHUS 00 OKPYXKAIOIIEM MHUpE KaKk O €IMHCTBE

IPUPOJIBI, YEJIOBEKa M OOIIECTBA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuH HpolieM

COXPAaHEHHUS IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 3HAUMMOCTH OHMOJIOTUH JUIsI COBPEMEHHOM IIMBHIIM3AIMH: 00€CIICYeHUSI HOBOTO YPOBHS

pasBUTHS MEAMLUHBI, CO3[JaHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pEIIaTh PECypCHbIE

poOIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA ITyTeH BhIXOJa U3 II100ATbHBIX IKOJOTHUECKUX MpoOiIeM U

o0OecriedyeHusl Mepexoja K YCTOWYMBOMY pPAa3BUTHIO, PALMOHAIBHOMY MCIIOIb30BAaHUIO MPUPOTHBIX

pecypcoB U (OPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHUX 3HAHMW B LENAX MOBBIIIEHUS OOLIEH KyIbTYpHI,

€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKUMOHAJIBHOH TI'PaMOTHOCTH

oOyuatomuxcsi, GopMupyeMoi Ipyu U3y4eHUH OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIHOCOOHOCTH

UCMOJb30BaTh IOJly4yaeMble 3HAHUS JJI aHaIW3a M OOBSCHEHHs SBJICHUN OKpY)KaloLIero Mupa u

MPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHUE JellaTh 00OCHOBAHHBIE 3aKIIOUEHHs] Ha OCHOBE HAyUYHBIX

(haKTOB ¥ UMEIOIINXCS JIaHHBIX C IIeJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIONIb30BaTh OWOJIOTMYECKHE 3HAaHUS U1 pelleHus MpoOieM B

pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTh OCYILIECTBJIATH IMPOEKTHYIO U

HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTH K HEIMpEephIBHOMY OOpa30oBaHUI0 M CamMO0Opa30BaHUIO, K aKTHUBHOMY

MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpeamMeTHble pe3yiabTaThl OCBOSHHS y4eOHOTo mpeaMera «buosorus» BKIIOYAIOT: 3HAYUMBbIE IS

GbopMUpOBaHMS ~ MHPOBO33PEHUS  OOYYaIOIIUMXCS  MEKIUCHUILUIMHApHBIE  (MEXIpPEIMETHbIE)

oOlIeHay4HbIE MOHATHUS, OTPa)KaroIIhe LEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CleUn(UKy METOI0B

MIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELLECTBO, dHEPIUs, SIBJIEHUE, IPOLECC, CUCTEMA,

HAy4HbII (aKT, MPUHLIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIeloBaHHUe, HaOIroAeHue,
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WU3MEpEHUe, OSKCICPHUMEHT | JIpYTue); YHUBEpCAIbHBIC Y4eOHbIC JCHCTBHUS (ITO3HABATEIbHEIC,
KOMMYHHKATHUBHBIC,  PETYISATUBHBIE),  obOecrneuuBarone  (opMUpoBaHHE  (PYHKIIMOHATBHON
TPaMOTHOCTH M COIMAILHOW KOMITETEHITUHM OOYYarOIIUXCS; CIIOCOOHOCTh 00YJArOIIUXCS MCIIOIh30BATh
OCBOCHHBIC MEXTUCIUIIHHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAJIbHBIC YUCOHbIC ICHCTBUS B
M03HABATEIBHON U COIUATLHON TIPAKTUKE.

B pesynbTaTte uzydeHust OMOJIOTHH HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus y 00ydaromerocs OyayT
chOpMUPOBAaHBI  TO3HABATENbHBIC  YHHBEpCAJIbHBIC  y4eOHBIE  JCHCTBHS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YYEeOHbBIC JICHCTBUS, PETYISTHBHBIC YHUBEPCAJIbHBIC YUYCOHBIC NEHCTBUS, COBMECTHAsS
JeSTEeTBHOCTb.

MeTtanpeMeTHbIE Pe3yIbTaThl OCBOCHHSI IPOTPAMMBI CPEIHETO OOIIero oO0pa30BaHUS JOJKHBI
OTpaXkaTh:

OgJiaieHne YHUBEPCAIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMHU I CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTyaTU3UPOBATH MTPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
WCIIOJIb30BaTh NMPU OCBOCHUH 3HAHWI MPHUEMBI JIOTHYECKOTO MBIIIICHHUS (aHAIM3a, CHHTE3a, CPAaBHEHUS,
Kiaccuukanuu, OOOOIIEHUs), PacCKpbIBaTh CMBIC OHOJIOTHYECKUX TOHATHUH (BBIACIATH UX
XapaKTepHbIC PU3HAKHU, YCTAHABJIMBATh CBS3U C IPYTUMU MOHSITHIMU);

OTIPE/CIIATh IEINH JEATSIBbHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS, COOTHOCHTH
PE3YIIbTAThI JEATSIILHOCTH C TTOCTABIICHHBIMH IEIISIMH,

UCIIOJIb30BaTh OUOJIOTUYECKUE TIOHATHS 111 OOBSICHEHUS (PAKTOB U SIBIICHHI KHBOH IPUPOJIBI;

CTPOUTH JIOTUYECKHUE pACCYKICHHS (MHIYKTHBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH), BBISBIIAThH
3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PACCMATPHUBACMBIX SBJICHHSX, (OPMYITHpPOBATH BHIBOJIBI U
3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEIICTBA ISl MIPEIICTABICHHS CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUU B
M3y4aeMbIX OHOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUi pPa3HOTO poOJia, BBISIBICHHBIX B
Pa3IMYHBIX HHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAaH pEIICHUS TPOOJIEeMBI C Y4ETOM aHaiW3a WMCIOMIMXCS MAaTEPHATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHUBHI B JACSITEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEJSIM, OLIEHUBATH PHUCKU
IMOCJIC/ICTBUM NCATCIBHOCTH;

KOOPJIMHHUPOBATh U BBIMOIHITH PabOTy B YCIIOBUSX PEATBHOTO, BUPTYaTHbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TEHCTBHUS:

BJIQJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEICKOH M MPOSKTHOM JEATCIIbHOCTH, HABBIKAMH Pa3peIIeHUS
mpo0yieM, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TIOMCKY METOAOB peUIeHUS
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BUIBI JIEATCIHHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHWS, €r0 HMHTEPIPETaInH,
MPeoOpPa30BAHUI0 W TPUMEHCHHIO B YYCOHBIX CHTYAIMsIX, B TOM YHUCIIC TPH CO3JaHUU YICOHBIX H
COLIMAJTILHBIX MPOEKTOB;

(GbopMHUpOBaTh HAYYHBIN THI MBIILJICHHUS, BIaICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUCBBIMHU TOHATHSIMH U
METOJIaMHU;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJlaudl B 00pa30BaTEIIbHON JEATCIILHOCTH W JKH3HCHHBIX
CUTYAIIUsX;
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BBISIBJIAT NIPUYMHHO-CIICAACTBEHHBIE CBA3M W aKTYaJIM3MpOBaTh 3ajady, BbIIBUraTh THIIOTE3y €€
pelIeHns], HaXOAUTh apryMEHThl JUIsl JTOKa3aTelbCTBAa CBOMX YTBEPXACHMM, 3ajaBaTh NapaMeTphl U
KPUTEPUHU PELLCHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJAE PpELICHUs 3aJa4d pe3yibTaThl, KPUTUYECKU OLEHMBATh HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  IEJICHANpPABICHHBIH TMOMCK TIEpeHoca CpeACTB U CIIOCOOOB  JeHcTBUS B
poeCCUOHATILHYIO CPEAY;

YMETb IIEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH )KU3HEESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJEW, NpEIJiaraTh OPUTHHAIBHBIC MOIXOABI M PEUICHHS, CTaBUTb MPOOJIEMBI U
3aJjauy, JOMyCKaloIl1e aJlbTepHATUBHBIE PELICHHUS.

3) paGora ¢ ungopmaunmei:

OpUEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX HH(popmauuu (TeKCTe Y4eOHOro mnocoOusi, Hay4dHO-
MOMYJISIPHOM JITEpaType, OMOIOrMUECKUX CIIOBApsIX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3MpoBaTh WH(GOPMAIMIO PA3IMYHBIX BUIOB U (OPM MPEACTaBICHUS, KPUTUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMpPOCHl U MPHUMEHATh PA3IUYHBIE METOJBI NMPH TOUCKE U O0TOOpEe OMOJIOTHYECKOU
nHpOpMaKY, HEOOXOMMOH IS BBITIOHEHHUS YIeOHBIX 3a1a4;

npuodperaTh OTIBIT UCIIOJIb30BaHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENTFHO BBIOMpATh ONTHMAJIBHYIO (OpPMYy TIpeACTaBICHUS OMOJOTHUYECKOW WH(GOpMAIHH
(cxemsl, rpaduKu, TUAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpelcTBa Mpu paboTe ¢ Ouosiornuyeckoil nHpopMmaruei:
IPUMEHATh XUMUUECKUE, PU3NUEeCKrue U MaTeMaTHYeCKUe 3HAaKU U CUMBOJIBI, (OPMYIIbI, a0OpeBUaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;
BJI/IETh HABbIKAMHU DACIIO3HABAHUA W 3alIUThl MHGOpManuu, HHPOPMALMOHHOW Oe30macHOCTH
JIMYHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMHU:

1) oo1enmue:

OCYILECTBISATh KOMMYHHUKAIlMM BO BceX cdepax J>KW3HM, AKTUBHO YYacTBOBAaTh B JUAJIOTE WIH
JMCKYCCHM TI0 CYIIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 33/1aBaTh BONPOCHI, BBICKA3bIBATH CYXKACHUS
OTHOCHUTEJILHO BBINOJIHEHUS MPEJIaracMo 3a/1aui, yYUThIBATh MHTEPECH U COINIACOBAHHOCTD MO3ULIUI
JPYTUX YYaCTHUKOB JTMAJIOTa WM TUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpeACTBa OOIIEHMs, IOHMMAaTh 3HAUYE€HUE COLMAIbHBIX 3HAKOB,
NPENOChIJIOK BO3HUKHOBEHMS KOH(JIMKTHBIX CHUTyallMid, yMeThb CMsSr4yaTb KOH(JIMKTBI U BECTH
IIEPETOBOPBI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMU OOLIEHUS U B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs APYTUX JIOEH,
MPOSBIISATh YBAXHUTEIbHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOW (popme (HopMynHpoBaTh CBOU
BO3paKEHHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAJIbHOH pabOTHI MpU pElIeHUH
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTh HEOOXOAMMOCTb MPUMEHEHHsS TPYIIOBBIX (opMm
B3aMMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3aauu;
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BBIOMpATh TEMATHKy U METOJAbl COBMECTHBIX JAECUCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaXX/I0TO 4JIeHa KOJUIEKTHBA,;
NPUHUMATh 1M COBMECTHOW NESTEIbHOCTH, OPraHW30BHIBAaTh M KOOPAMHHPOBATH JIEHCTBHS MO €€
JNOCTUKEHHUIO: COCTABJIATH IUIaH JIEWCTBUM, paclpefensiTb POJIM ¢ Yy4€TOM MHEHUH YYaCTHUKOB,
00CYyXXIaTh pe3y/lbTaThl COBMECTHON pabOThI;
OLIEHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXKJIOTO0 y4YacTHMKAa KOMaHAbI B OOIIMK pe3yapTar o
pa3pabOTaHHBIM KPUTEPHUSIM;
npejaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJIEU C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;
OCYILIECTBISATh IO3UTHUBHOE CTPATETMUECKOE TOBEJCHHE B PA3IUYHBIX CHTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.
OBi1aieHHe YHMBEPCAJIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:
1) camoopraHu3anus:
UCTOJIB30BaTh OMOJOrMYECKHE 3HAHWS ISl BBIABICHHS NPOOJIEM W HMX DPEUICHUS B JKU3HEHHBIX H
Y4eOHBIX CUTYalHsX;
BBIOMpATh Ha OCHOBE OMOJOTMYECKHUX 3HAHUI 11EIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSX U
MOCTYIKaX 10 OTHOIICHHUIO K KUBOI MPUPOJE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;
CaMOCTOSITENTLHO OCYILIECTBIISATh IMO3HABATEIBHYIO AEATENBHOCTb, BBIABIATH IMPOOJIEMBI, CTaBUTh WU
(dbopMyIHpOBaTH COOCTBEHHBIC 337]a4l B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;
CaMOCTOSITENILHO COCTAaBJIATh IUIaH PEHICHUs MPOOIEMBbI ¢ YIETOM UMEIOUINXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTECHUN;
JaBaTh OLIEHKY HOBBIM CHTYalIHsIM;
pacmmpsATh paMK{ Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CTIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHUIO MIUPOKOW JPYIWIIMKA B Pa3HBIX 00JacCTAX 3HAHWM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHbD.
2) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JI€STEIBHOCTh, OLICHUBAaTh COOTBETCTBHE
pe3yIbTATOB LEISIM;
BJIAJIETh HAaBBIKAMH [TO3HABATEIBHON peQIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUN W
MBICIMTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, UCIOJIb30BaTh NMPHUEMBI pedrueKcuu s
OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O PELLICHMS;
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHHS M0 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;
3) npuHsIiTHE CeOsl U IPYTHX:
IPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTaTOB ACITEIbHOCTH;
MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha ONIHOKH;
pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

HNPEIMETHBIE PE3YJIBTATHI
[IpenmeTHble pe3ynbTaThl OCBOGHHUS CoJiepKaHus ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpPOBHE OpPHUEHTHPOBAaHbI Ha oOecmedeHue MpPOoPUIBLHOTO 00ydeHus oOydarormxcs Ouonorun. OHU
BKJIIOYAIOT: creuuduyeckue A OUOJOTMM Hay4yHble 3HAHMS, YMEHHsS M CIOCOObI NEWCTBUU IO
OCBOCHHIO, MHTEPIPETALUU U NMPeoOpa30oBaHUIO 3HAHWUU, BHJBI JESITEIBHOCTH MO MOJTYYEHUIO HOBBIX
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3HAHUUA M WX MPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX, a TaKk)K€ B pEalbHBIX >KU3HEHHBIX CHUTYyallHsX.
IIpenMeTHBIE pe3yabTaThl IPEACTABICHBI 110 TOJaM U3yUEHUS.

[IpenmMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro npeamera «buosnorus» B 10 kaacce n0MKHbBI OTPAKaTh:
cOpPMUPOBAHHOCTh 3HAHUH O MecTeé U pOJIu OHOJOTUM B CHUCTEME ECTECTBEHHBIX HAayK, B
(GbOopMUPOBaHUM €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJBI U PELICHUH
npoOJeM PaIMOHANIBHOTO TPUPOIONOIB30BAHUSA, O BKJIAZE POCCHHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BHUTHE OMOJIOTHUH;

BJIaJICHUE CHUCTEMOI OMOJIOTHYEeCKMX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIOJIArariue Onoiornieckme
TEPMHUHBl U TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboinu3M, TOMEOCTa3, CaMOpEeryJsLus,
CaMOBOCITPOM3BEJICHHUE, HACIECTBEHHOCTh, H3MEHUYHUBOCTh, POCT M Pa3BUTHE), OHMOIOTUYECKHE TEOPUU
(xnerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, XpoMocoMHasl Teopusi HACJIEACTBEHHOCTH
T. Moprana), yuenus: (H. M. BaBuiioBa — 0 1meHTpax MHOrooOpasus U MPOUCXOXKIEHUS KYIbTYpPHBIX
pacTeHuii), 3aKOHbl (eIMHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJEHHS, PAaCILEIUICHHs, YHUCTOThI TI'aMeT,
HEe3aBUCHUMOTro HacienoBanus [. Menzaeins, roMoJ0ruueckux psi0oB B HACJIEACTBEHHONW M3MEHYMBOCTH
H. W. BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMM METOJIaMH HAYYHOI'O I[IO3HAHUS, HCIOJB3YeMbIX B  OHOJOTHYECKUX
HCCIIETOBAHMX KUBBIX O0BEKTOB (OMHCAHKUE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIAEIATH CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK POKAPUOT U 3YKAPUOT, OJHOKIETOUHBIX
U MHOTOKJIETOYHBIX OpraHU3MOB, B TOM 4YHclie OaKkTepuil, rpuOOB, pacTeHUM, KUBOTHBIX U YEJIOBEKA,
CTPOCHHSI OpPraHoB W CHCTEM OpraHOB  pACTeHHH, IKUBOTHBIX, 4YEJIOBEKa, IIPOIECCOB
KHU3HEICATSIbHOCTH, IPOTEKAIOIIUX B OpraHU3Max PacTeHUH, )KUBOTHBIX U YellOBEKa, OMOIOTHYECKUX
MPOIIECCOB: OOMEHa BeIIeCTB (METa0OJM3M), MPEBPAIICHUS SHEPTUU, OPOXKEHHS, aBTOTPOPHOrO M
reTepoTpOHOr0 THUIOB NHTAaHU, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Mei03a, ramerorcHesa,
SMOpUOreHe3a, MOCTAIMOPUOHAIBHOTO  Pa3BUTHS, PAa3MHOXKEHUS, WHAUBUAYAIBHOTO  pPa3BUTHS
opranusma (OHTOT'€He3a), B3aUMOJICHCTBHS T€HOB, FETepO3nca, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBaThb B3aMMOCBSA3M MEX]y OpraHOMIAMH KJIETKM U UX (QYHKIUSMH, CTPOCHUEM
KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSAMH, MEXKIYy OpraHaMd U CHUCTEMaMH OpPraHOB Y pPACTEHUH,
KMBOTHBIX U YEJOBEKa W MX (YHKIMAMH, MEXKAY CUCTEMaMU OPraHOB M UX (DYHKIUSAMH, MEXITY
sTarnaMu oOMEHa BELIECTB, 3TalaMH KJIETOYHOTO LUKJIA M >KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TalaMu
SMOPUOHAIILHOTO Pa3BUTHSL, TEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMHU Cpeibl OOUTAHUS;
YMEHHE BBISBIATH OTJIMYUTEIbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCI€ PACTEHUH, )KMBOTHBIX U
YeJI0BEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIUE apryMEHThI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO U CUMBOJIUKY
JUIS 1OKAa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE peliarb OWOJIOTMYECKHE 3a/layM, BbBIABIATh PUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKAY
UCCIIelyeMbIMH OHOJIOTMUECKUMH TPOLIECCAMU U SIBJICHHUSMH, JIelaTh BBIBOABI M TIPOTHO3BI Ha
OCHOBAHUU TOJYYEHHBIX PE3YJILTATOB;

YMEHHE BBINOJHATH JTAOOpAaTOpHbIE U MpaKkTUYecKue paboThl, cOONONaTh MpaBuia Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHHUE BBIIBUraTh T'MIIOTE3bI, IPOBEPSITh MX IKCIEPHUMEHTAIBHBIMU CpPEICTBAMH, (HOPMYIHpYS LENb
HCCIIEIOBaHMsI, aHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U 1€TaTh BBIBOBI;

yMEHHE YYacTBOBaTh B y4eOHO-HCCIIEOBATEIBCKONW paboTe MO OWOJIOTHH, IKOJOTHH U MEIUIIMHE,
MPOBOAMMON Ha 0a3e WIKOJBHBIX HAay4HbIX OOLIECTB, M NYOJIMYHO MPEJCTABIATH IOTYYECHHbIE
pe3yabTaThl HA YUYEHUYECKUX KOH(PEPEHIHIX;
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YMEHHE OLICHUBAaTh JTUYECKUE aCMEeKTbl COBPEMEHHBIX HCCIIEJOBaHMM B 00JacTH OHOJOTUU U
MEAULMHBI (KIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHME, HANPABIEHHOE W3MEHEHHE T'€HOMa U
CO3/IaHH€ TPAHCT'€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayineil npodeccuoHaNIbHON NESTENIbHOCTH B 00JIaCTH
OMOJIOTUM, MEIULHUHBI, OWOTEeXHOJIOTUH, BETEPUHAPUHU, CEJIbCKOTO  XO3SIMCTBA,  MHIIEBOM
NPOMBIIIICHHOCTH, YIIIyOJSATh IO3HABAaTENbHBIA HHTEPEC, HANpaBICHHBIH HA OCO3HAHHBIM BBIOOD
COOTBETCTBYIOLIEH mpodeccu U TNPOJOHKEHHE OMOIIOTHYECKOro OOpa30BaHUS B OpraHU3aIUAX
cpenHero npodecCUOHaIbHOrO U BhICIIEro 00pa3oBaHUs.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KonnyecTBo yacoB DJIEeKTPOHHbIE
N;') HaumeHoBaHue pa3/iejioB U TEM MPOTrPAMMBbI Konrpoabueie IIpakruueckue (uudposBbie)
i Beero padoTbI pa6oTnI o0pa3oBaTe/ibHbIE
pecypchl

1 buonorus kak Hayka 0

2 JKuBble cucTeMBI U UX U3Y4YCHUE 0

3 buonorus kinerku 0 0.5

4 XuUMHYEcKash OpraHu3alusl KICTKH 10 0 1.5

5) Crpoenne U QyHKIIUHN KICTKH 0 2

6 OOMeH BeleCcTB U MpEeBpallleHue YHEPTUH B KIIETKE 0 2.5

7 HacnencrBennast nundopmanus u peannsanus e€ B KJIeTKe 0

8 JKU3HEHHBIN UK KIETKU 0

9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 0 1.5

10 PazMHOXeHHE U pa3BUTHE OPTAaHU3MOB 8 0 25

I'eneTnka — Hayka 0 HacJIeICTBEHHOCTH U U3MEHYMBOCTHU
11 2 0 0.5
OpPraHu3MOB

12 3aKOHOMEPHOCTH HaCleACTBEHHOCTH 10 0 1

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 1

14 I'enernka yenoBeka 3 0 1

15 Cenexuusi OpraHu3MoB 4 0 1

16 BruoTexHONIOTHS ¥ CHHTETHYECKAsT OMOJIOTHUS 4 0 0.5

17 PesepBHoe Bpems 1 0 0

18 102 0 13
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IIOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KoanyecTBo 4acosB

Ne Hdart
T Ko Ipa a
€Ma ypoka atp  kTHa DJ1eKTPOHHbIE HHPPOBLIE
q
/ Bece  0ib  ecku y o0pa3oBaTejibHbIE pecypchbl
I eHH
ro HbI (3
1
e pado
padé | ThI
bubmuoreka [JOK
buonorus kak KOMIUIEKCHAsI HAyKa U Kak 4acTh COBPEMEHHOT'O 00IIeCcTBa 1 0 0 1.09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
. b K
JKuBbIie cucTeMBI U UX CBOMCTBA 1 0 0 6.09 ubnnotexa L0
https://m.edsoo.ru/863e6122
bu6mmoreka [JOK
YpoBHEBas opraHu3alus >KUBBIX CUCTEM. 1 0 0 7.09
p p H https://m.edsoo.ru/863e6564
bu6mmoreka [JOK
Uctopust oTkpeITHd 1 U3ydeHUs KieTku. Kiierounas teopust 1 0 0 8.09
p p yi p https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
MeToabI MOJIEKYIAIPHON U KIIETOYHOI OMOJIOTHH. 1 0 0.5 13.09
a yip https://m.edsoo.ru/863e6b72
IpakTuyeckasi padoraNel «Mcno/sib30BaHue pa3IuYHBIX METOIOB MPH 1 0 0 14.09
HU3yYeHHH KUBBIX ccTeM. MeToaAbl KJIeTOYHOH 0MO0JI0THID) )
XHUMHUYECKUU COCTAaB KIETKH . MUHEpanbHbIE BEIIECTBA KIETKU, UX 1 0 0 1509 bubnnoreka [JOK
Ouosiornyeckas poJib ' https://m.eds00.ru/863e6870
Oprannueckue BemecTBa KieTku-oenkn. CBONCTBA, KiIacCuuKaIus u
byHKIIMHA OEITKOB 1 0 0 20.09 bubmmorexa [IOK
yH ' https://m.eds00.ru/863e6d5c
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https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

JlabopaTopHas padora Nel «OoHapy:xeHHne 0€JIKOB ¢ IOMOIIbIO

9 " 1 21.09
KayeCTBEHHbIX peakuuiin»
10 Opranuueckue BEeLECTBA KIETKU — YIJIEBOAbI 0 22.09
bu6mmoreka [JOK
11 O €CKHe Belle eTKU — 0 27.09
PHHIHECHHE BClllotTha KIS — TR https://m.eds00.ru/863e6ff0
Hyxneunoseie kucnorsl. JIHK u PHK. JlaGopaTopnas pa6oraNe2
12 «HUccnenoBanue HYKJIEMHOBBIX KHCJIOT, BbIJIEJEHHbIX U3 KJIETOK 0.5 28.09
Pa3JIMYHBIX OPraHU3MOB»
13 CexBenupoBanue /IHK. Meroabl rTeHOMHKH, TPAHCKPUITOMUKH, 0 29.09 bubmmoreka [JOK
MIPOTEOMHUKHU. MeTO/IbI CTPYKTYPHOU OMOJIOTHH. ' https://m.eds00.ru/863e7c98
bubmuoreka [JOK
14 Crpoenue ATO. HT® 0 4.10.
TPOCHHE K pyHKLIH flpyrue wywneosuarpudocatst ( ) https://m.edsoo.ru/863e7aae
bubmuoreka [JOK
15 06006 "X " 0 5.10.
oOuieHue 1o reme "XuMuueckas OpraHu3anus KIeTKu https://m.edsoo.ru/863e7dcA
bubmuoreka [JOK
16 T T . 0 6.10
unbl K1eToK. [IpokaproTHueckas KieTka httos://m.edsoo.ru/863e796e
17 Crpoenue sykapuoTHuecKoi KieTkH. [IoBepXHOCTHBIN anmapar KJIeTKH 0 1110 bubmorexa [IOK
P yiap ' P P https://m.eds00.ru/863e7540
18 IIpakTnyeckas padora Ne2 «3yyenune cBOMCTB KJICTOYHOM 1 13.10
MeMOpaHbI» '
19 OnnomeMOpaHHble opraHou bl KieTkd. [IpakTuyeckas padora Ne3 05 13.10 bubnuorexa [JOK
«H3y4yeHne m1asMoIu3a 1 1eIJIa3MoJIM3a B PACTHTENbHBIX KJIETKaX» ' ' https://m.eds00.ru/863e796e
bu6mmorexa [IOK
20 ITonyaBTOHO € OpraHo eTKH: 0X0 , T1ac ) 0 18.10
JIyaBTOHOMHBIE€ OPTaHOM/IbI KJIETKH: MUTOXOHAPHH, IIIIaCTHABI https://m.edsoo.ru/863e7f4a
bu6mmorexa [IOK
21 Hememb6panHnbie oprano e 0 19.10
PAIIHLIC OPTAHOUAR IHeTiH https://m.eds00.ru/863e81b6
b
22 Crpoenue u QyHKIUH s7Ipa 0 20.10 nosmorexa HOK

https://m.edso00.ru/863e8436
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93 CpaBHHTEIIbHASI XapaKTEPUCTUKA KJIETOK 3yKapuoT. JlabopaTopHas 05 25 10 bubnmoreka [JOK
padoraNe3 «M3yueHue cCTpoeHH s KJIETOK PA3JUYHBIX OPraHUu3MOB) ' ' https://m.edso00.ru/863e86f2
AccUMUIISINS ¥ TUCCUMIUIALIUS-IBE CTOPOHBI MeTa0onu3Ma. Tumsl oOMeHa bubnnoreka [JOK

24 0 26.10
BEIIECTB. https://m.edsoo.ru/863e8878

o5 JlaGoparopHasi padora Ned«M3yueHne KaTaJINTHYECKON AKTUBHOCTH 1 2710 bubnmoreka [JOK
(epMeHTOB (Ha IpUMepe aMHJIa3bl WIH KATAJIA3bI)» ' https://m.edsoo.ru/863e89a4
@depMeHTAaTHUBHBIN XapaKTep peakuuid KJIETOYHOTO METa0oIM3Ma.

26 JlabopaTopHas padora NeS «3yuyenue ¢pepMEeHTATHBHOIO 05 bubnuorexa [JOK
paciienjieHusi NePoOKCUaa BOJAOPOIa B PACTHTEIbHBIX M JKMBOTHBIX ' https://m.eds00.ru/863e8c60
KJIETKAX)»

b K
27 benku-akTHBaTOPBI U OEIKU-UHTHOUTOPBI 0 h;:gg;j;féigﬁ 186368c60
b K

28 ABTOTpOdHBII THI 0OOMeHa BemecTB. DOTOCHHTE3 0 htlffsj?lljr(r):::;sigr(a 1863e8efe

29 XemocuHnres. JIaboparopHas padoraNe6 «CpaBHeHHe MPoLecCcOB 05 bubnuotexa [JOK
(orocuHTE3a M XEMOCHUHTE32» ' https://m.edso00.ru/863e8efe

30 AHaspoOHbIe opraHu3Mbl. Buasl Opoxxenus. JlaGopaTopHas padora Ne7 05 bubnunoreka [JOK
«CpaBHeHHe NIPOLIECCOB OPOKEHUS U IBIXaHUSDY ' https://m.eds00.ru/863e8d78

b K

31 AspoOHBIE OPraHKU3Mbl. DTalbl YHEPreTHUECKOr0 0OMeHa 0 htlfgsj?ll//lr%f;;gr? 186309214

39 DHeprust MeMOpaHHOTo rpajueHTa npotoHoB. Cunte3 AT®: pabora 0 bubnnoreka [JOK
poTOHHOM AT®-cuHTa3b1 https://m.eds00.ru/863e9214

33 Peakuun MatpuuHoro cunresa. Tpanckpunius — matpuusbslii cuHTe3 PHK 0 ng;;j;f;igﬁ}; 6369336

N bubmuorexa [JOK
34 T 0
DAHCIALIA H e ITalibl https://m.eds00.ru/863e6122
35 KoaupoBanue amunokucior. Pons pubocom B 6rocuHTe3e Oenka 0 bubmorexa LIOK

36

https://m.edsoo.ru/863e6122
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bubmuoreka [JOK

36 Opranu3anys reHomMa y IpoKapuoT U DyKapHoT. 1 https://m.edsoo.ru/863e6564
37 MosnekynspHbIe MEXaHU3MBbI SKCITPECCHHU TEHOB Y DYKapHUOT 0 bubmmorexa [TOK
yip P Y Sykapuot. https://m.edso00.ru/863e674e
bu6mmoreka [JOK
38 Bupycrei-HekeTouHble (OPMBI JKU3HU M OOJUTaTHBIC TAPA3HTHI. 0 https://m.eds0o.ru/863e6b72
bu6mmoreka [JOK
39 IIpakTnyeckas padora Ned«Co3zganue Moe I BUPYCa» 1 https://m.eds0o.ru/863e6b72
40 BupycHbie 3a00/1eBaHMS YeI0OBEKA, )KUBOTHBIX, PACTCHUI 0 bubmmorexa [JOK
by ’ ds https://m.eds00.ru/863e6870
41 HanoTexHooruu B OMOJIOTHU U MEAUIUHE. 0 ngj;ﬁf;i?ﬁg 6366d5¢
. bubnmoreka [JOK
42 PKH3HEHHBIA LI KIICTKH. 05 https://m.eds00.ru/863e6e88
43 Marpuunsiii cuares JTHK 0
bu6mmoreka [JOK
Xpomocomsl. JIabopaTopHast padora Ne§ «M3yueHne Xxpomocom Ha
44 P parop p ¥ P 0.5 https://m.edso0.ru/863e6ff0
TOTOBBIX MHKpONIpENapaTax, https://m.edso00.ru/863e716¢
bu6mmoreka [JOK
45 Jenenue kneTkn — MHUTO3. KaprOKMHE3 M IUTOKHUHES. 0 https://m.eds00.ru/8636766¢
46 JlabopaTopnasi padora Ne9 «Hab/onenue MuT03a B KJIETKaX KOHYHKA 1 bub6nuorexa [IOK
KOpeIIKa JyKa (HA rOTOBBIX MUKPOINpenaparax)» https://m.eds00.ru/863e7c98
47 Perymnsus >KM3HEHHOTO 1UKJIA KIIETOK 0 bubmmorexa [TOK
yw t https://m.edso0.ru/863e7aae
bubmuorexa [JOK
48 OpranusM Kak eIuHOe 1eI0e 0 https://m.edso00.ru/863e7dc4
49 Txanu pacrenuii. Jlaboparopnasi padora Nel( «M3yuenne Tkaneit 05 bub6nuorexa [IOK

pacTeHui

https://m.eds00.ru/863e796e
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TkaHu )KUBOTHBIX U uenoBeka. JlabopaTopnas padoraNell «U3yuenune bubmmorexa [IOK
50 . 0.5
TKAaHed ;KUBOTHBIX» https://m.edsoo.ru/863e7540
bubmuoreka [JOK
Oprausl. CucrteMsl opradoB. JladopaTopuast padoralNel2 «M3yuyenue
51 P P patopuas p y 05 https://m.eds00.ru/863e81b6
OpraHoOB UBETKOBOTO pACTCHUD https://m.edsoo.ru/863e831e
bu6mmoreka [JOK
52 Onopa Tena opranusmos 0 https://m.edso0.ru/863e796e
bu6mmoreka [JOK
53 JBIDKEHUE OPraHU3MOB 0 https://m.edsoo.ru/863e7f4a
bubmuoreka [JOK
4 I1
S HTAHHE OpTAHI3MOB 0 https://m.edsoo.ru/863e81b6
55 [Iutanue MO3BOHOYHBIX )XUBOTHBIX. [IHIlIeBapuTEIbHAS CUCTEMA YEJIOBEKA 0 buGnnorexa [IOK
- LHHIeBap https://m.edso00.ru/863e8436
bubmuoreka [JOK
56 JlBIXaHHE OPraHH3MOB 0 https://m.edsoo.ru/863e86f2
57 JIpIxaHue IMMO3BOHOYHBIX JKMBOTHBIX M YEIOBEKa 0 Eubmiorexa OK
https://m.edso0.ru/863e8878
bu6mmoreka [JOK
58 TpancnopT BelecTB y OpraHu3MOB 0 https://m.edso0o.ru/863e89a4
59 K OBCHOCHAA CUCTECMA ITO3BOHOYHLBIX JKUBOTHBLIX B UCIIOBCKA 0 BI/I6J'II/IOTCKa HOK
P https://m.edsoo.ru/863e8c60
bu6mmorexa [IOK
B
60 PUICIICHHC y OpTaHisMon 0 https://m.edso00.ru/863e8c60
bu6mmorexa [IOK
1
6 3aupTa y OpranusmMos 0 https://m.edsoo.ru/863e8efe
bu6mmorexa [IOK
62 VMMyHHast CHCTEMA HeNIOoBeka 0 https://m.edsoo.ru/863e8efe
63 Pa3znpaxxuMocTs U perynsuus y OpraHu3MoB 0
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bubmuoreka [JOK

64 I'ymopanbHas perymisiius 1 SHIOKPUHHAS CHCTEMa )KHUBOTHBIX U YeJIOBEeKa 0 https://m.edsoo.ru/8639214
65 dopMbl pa3MHOKEHHS opraHu3MoB. [1ooBoe 1 6ecnosioe pa3MHOKEHHE 0 ngjﬁ;ﬁiﬁ?ﬁg 6309214
. bubnnoreka [JOK
66 Meiios. 0 https://m.edsogru/863e9336
67 I"ameTorenes. OOpa3oBaHKE M Pa3BUTHE TTOJIOBBIX KIETOK 0
68 JlabopaTopHas padora Nel3«HM3yueHue cTpoeHus MOJIOBbIX KJIETOK HA 1 bubnuorexa [JOK
rOTOBBIX MHUKPOIpenaparax» https://m.eds00.ru/863e6122
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3. 3aKiIaJIKa OpraHoB 0 bubnuoreka [IOK
Y TKaHEW U3 3apOJBIIIEBbIX JINCTKOB. https://m.edsoo.ru/863e6564
bubnunoreka [JOK
70 Poct u pa3ButHe KUBOTHBIX. 0 https://m.e dsogru 186366746
71 HpaKTquﬁKaﬂ pabotaNeS «BpisiBi1eHHe IPU3HAKOB CX0CTBA 1
3apo/bliieil I03BOHOYHBIX *KMBOTHBIX)
79 PasmHuoxenue u pa3Butue pacrenuii. JJaboparopuas padora 05 bubnuoteka [JOK
Nel4«CTpoeHue OpraHoB pa3MHOKEeHHS BBICIIMX PacTEeHHID) https://m.eds00.ru/863e6b72
73 Hcropus cTaHOBIIEHMS M pa3BUTUS FEHETUKH KaK HayKH 0 bubnuorexa [JOK
https://m.eds00.ru/863e6870
74 OcHOBHBIE TIOHTHS M CUMBOJIBI TeHeTHKU. JlabopaTopHasi pa6oTa 05
Nel5«/Ipo3oduiia kak 00bEKT reHeTHYECKUX UCCJIeI0BAHM D)
75 3aKOHOMEPHOCTH HacleOBaHUs MPU3HAKOB. MOHOTHOpUIHOE 05 bubnuoteka [JOK
ckpeuBanue. L{luronornueckne 0CHOBBI MOHOTHOPUTHOTO CKPEIIIMBAHUS. https://m.eds00.ru/863e6e88
76 IIpakTuyeckast padora Ne6 '"U3ydyeHnue pe3yJbTaTOB MOHOTHOPHIHOIO 1
CKpeluBaHus y apo3oduibi".
77 AHanu3upyrolee ckpenmpanue. Hemomnoe noMuHpoBaHue 0
78 JIurnbpuiHoe CKpeuBaHme. 0.5 Bubmorexa LIOK

https://m.edso0.ru/863e766¢
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79 [uronornyeckue OCHOBBI TUTHOPUIHOTO CKpeluBanus. B3aumoeiicteue bubnmoreka [JOK
TEHOB. https://m.eds00.ru/863e7c98
80 CuerieHHOE HaclleZIOBaHUE TPU3HAKOB bubmmorexa [JOK
https://m.edso0o.ru/863e7aae
81 XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH Bubmorexa LIOK
https://m.edsoo.ru/863e7dc4
bubnmoreka [JOK
82 | Tenerika noxa https://m.edsogru/863e796e
83 I'eHoTun Kak HeJIOCTHAS CUCTEMA Eubmiorexa OK
https://m.eds00.ru/863e7540
84 ['eneTnyeckuit KOHTPOJIb PA3BUTHUS PACTEHUI, )KUBOTHBIX U YEIIOBEKA bubmmorexa [JOK
https://m.eds00.ru/863e81b6
85 N3MeHuYnBOCTD NPU3HAKOB. BUJIbI N3MEHYNBOCTH bubmorexa [IOK
https://m.edso00.ru/863e796e
86 MonudukanronHas U3MEHYMBOCTh. BaprallMoHHBIN psii ¥ BapHallMOHHAS bubnunoreka [JOK
KpHUBasl. https://m.edso00.ru/863e7f4a
JlabopaTopnasi padora Nel6«HccnenoBanue 3aKOHOMEPHOCTEH
87 MOAU(PUKANMOHHON U3MeHYnBOCTH. IlocTpoenne BapuannoHHOIo psaa
U BAPUALMOHHOI KPUBOI»
88 I'eHoTHTIIYECKAst UI3MEHUNBOCTH. KOMOMHATHBHAS H3MEHYHBOCTh
89 MyTannoHHast '3MEHYUBOCTh. 3AKOHOMEPHOCTH MYTaIllMOHHOTO MIPOIIecca. bubnunoreka [JOK
ONHUreHeTruKa v SIUTreHOMUKA. https://m.eds00.ru/863e86f2
90 O06o006muienne o TeMaM: " 3aKOHOMEPHOCTH HACIEICTBEHHOCTH. bubmmorexa [IOK
3aKOHOMEPHOCTH U3MEHYUBOCTH" https://m.eds00.ru/863e8878
91 I'eneruka yenoBeka. MeTo bl MEAUITMHCKOM T€HETUKH bubmmorexa [OK
https://m.edso0.ru/863e89a4
92 IIpakTnyeckas padoraNe7 «CocTaBjieHHe M aHAJIHM3 POJOCIOBHON» bubmmoreka LIOK

https://m.eds00.ru/863e8c60
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3HavYeHHE MEIUIIMHCKON T€HETUKHU B IPEIOTBPAIICHUY U JICUEHUHU bubnmoreka [JOK
93 . 1 0
TCHETHYECKUX 3a00JICBaHHUI YeIOBEKa https://m.eds00.ru/863e8c60
94 OcHoBHble noHATUsA cenekiuu. Jlaboparopnast padoraNel7 «U3zyuenune 1 05
COPTOB KYJIbTYPHBIX PACTEHH U MOPO TOMAIIHHUX KUBOTHBIX» '
95 Mertoapl ceneknnoHHo# padoTsl. Jlaboparopuasi padoralNel8 «M3yuenue 1 05 bubnmoreka [JOK
METO/I0B CeJIEKIIMU PACTEeHU» ' https://m.edsoo.ru/863e8efe
bubmuoreka [JOK
96 i . 1 0
JlocTuKeHHsl CeJIeKIUU PaCTeHUI U dKUBOTHBIX htts://m.edsoo.ru/863e8d78
97 CoxpaHeHue, U3y4yeHUe U UCII0JIb30BAHUE TEHETUYECKUX PECYPCOB 1 0 bubmorexa HOK
P > Y peeyp https://m.eds00.ru/863e9214
08 buotexHonorus kak Hayka U oTpacib rpousBojicTea. [IpakTuyeckas 1 05 bubnuotexa [JOK
padoraNe8 «3yyeHune 00beKTOB OMOTEXHOJIOT MU ' https://m.eds00.ru/863e9214
99 OcHOBHbIE HANPaBJICHUS] CHHTETUYECKON OHOIOTHH 1 0 ngj;ﬁf;i?ﬁg 6309336
100  XpomocomHas ¥ TeHHasi UHKEHEPUS 1 0
bu6mmorexa [IOK
101 M 1
SHIFHCKHE OHOTEXHONOTHH 0 https://m.eds00.ru/863e6122
102 = TloBTopeHue, 06001ICHUE, CUCTEMaTH3allMs 3HAHUH 10 Kypcy 10 kiacca. 1 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 20.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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