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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuebHoMy npeamety «buonorus» (nanee - Ouon0rus) Ha CpeHEM YPOBHE
oOmrero oopa3zoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6pa3zoBanue B Poccuiickoit deneparuny, PI'OC COO, Konnenuuu npenogaBaHus yaeOHOro
npenmeta «buonorus» u ocHoBHBIX DenepanpHas padodas mporpaMma BOCIIUTAHUS .

VYuebnslii mpeamet «buosorusy» yriryoneHHoro ypoBHs usyuenus (10—11 kmaccsr) sBiseTcs
OZIHUM U3 KOMIIOHEHTOB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4yHbIe TpeaMeThl». CorllacHO
nonoxeHussM ®I'OC COO npodunbHble TEXHUYECKHUE TPEIMEThI, H3ydaeMble Ha yriTyOnEHHOM
YPOBHE, IPENICTABIIAIOT CO00i crtocoOb! quddepeHnnannym o0ydeHus: Ha YPOBHE CPEHEr0
ob1ero oOpa3oBaHus U e, 00eCIeYNBAIOIINE PEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOIINM,
CpPEAHMM OOIIMM, CPEAHUM NTpO(heCCHOHAIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX Y4EOHBIX MPEIMETOB J0JDKEH OBITh OPMEHTHPOBAH HA IPUOPUTETHOE PEIICHHUE
00pa3oBaTeNbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIINX 3a]1a4, 3a7a4 ¢ npodopreHTanueit
00y4JaroImuxcsi U CTUMYJIMPOBAHUS UHTEpeca K KOHKPETHON 001acTy HayYHbIX 3HAHUMH,
CBSI3aHHOTO ¢ OMOJIOTHEN, METUIIMHON, IKOIOTHEl, TICUXOJOTHel, CIOPTOM MJIM BOCHHBIM JI€JIOM.
[Iporpamma no yuebHOMy npeameTy «buosorusp» naer npeiacTaBjieHue o HeldX U 3a1a4ax
n3ydyeHus npeameta «buonorusp» Ha yriyOJeHHOM YPOBHE, ONpeAeseT 00s3aTebHOe
(MHBapUaHTHOE) NMPEAMETHOE COJIEp)KaHUe, ero CTPYKTYpUPOBAaHUE 10 pa3liesiaM U Temawm,
COTJIaCHO KJaccam, o0ecrieunBaeT MOCleA0BaTeIbHOCTh H3yUeHHs y4eOHOro MaTepuana ¢
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, TOTUKH Y4eOHOTo mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH oOydarmuxcsa. B mporpamme 1mo OMonoruu peain3oBaH MPUHITUIT
MPEEeMCTBEHHOCTH U3Y4YCeHHsI C OMOIOrueil Ha ypoBHe 6a30BOro oomiero oopa3zoBanus, omaronaps
4yeMmy MpOoCMaTpUBAETCs HANPABICHHOCTh HA MOCJEAYIOIIEe Pa3BUTHE OUOJIOTUYECKUX 3HAHUM,
OPHEHTHPOBAHHBIX HA CTPAHbI €CTECTBEHHO-HAYYHOTO MUPOBO33PEHNUS, IKOJIOTMUECKOTO
MBIIIJICHUS, TTPEACTABICHHBIX O 30pPOBOM 00pa3e KM3HU, HA BOCIIUTAHUE OEPEKHOTO
OTHOLLIEHHS K OKPY>KalOLlel IIPUPOIHON Cpelie. cpera.

YueOusbiit ipeameT «broorus» Ha ypOoBHE cpeHero odmero o0pa3oBaHus 3aBepIiaeT
6uonornyeckoe o0pazoBaHue B IIKOJIE U OPUEHTHPOBAH Ha pacIIMpeHHe U yriiyOneHue 3HaHui
00y4aromuXxcs 0 KUBOH MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON U KIIETOUHON OMOJIOTHH,
SMOPHOIOTHH U OMOJIOTHH Pa3BUTHUS, T€HETUKH, CEJIEKIINU, OMOTEXHOJIOT MU, SBOIIOIIMOHHOTO
y4€HHS ¥ SKOJIOTUH.

Wzydenne yueOHoro nmpenmera «bronorus» Ha yriry0JIeHHOM YpOBHE OpUEHTHPOBAHO Ha
MIOJTOTOBKY y4aIlMXcsl K MOCIIEAYIOIEMY MTOIYYEHNI0 OMOJIOrM4eCKOro 00pa3oBaHus B By3ax U
OpraHu3alMsIX CpeAHero mpodeccuoHaabHOro oopazoBanus. B ocHOBe ero copepkaHust JTKUT
crucTeMa OMOJIOrMYeCKUX 3HAHUH, MOJTYyYeHHBIX IPY U3y4E€HUHU YYalIUMUCS, COOTBETCTBYIOLIHX
CHCTeMaTHUYeCKHUX pa3/esioB OMOJIOTUU Ha YPOBHE OCHOBHOrO o01ero oopasosanus, B 10-11
KJIaccax 3TH 3HAHMS M0JIy4aroT pa3BUuTHE. Tak, paclupsoTCs U ynIyOIs0TCsl OM0JIornyecKre
3HAaHUS O PACTEHHUSIX, )KUBOTHBIX, I'pudax, OaKTepusix, 0 YEIOBEKE, U3J1aratoTcs PUHIUIIBI
KHU3HU, TOTIOJTHUTENBHO BKJIIOYAOTCSI OMOJIOrMYeCKUe JTaHHbIE TPUKIIAJHOIO U IIOUCKOBOIO
XapakTepa, KOTOpble MOXKHO MCIOJIb30BaTh B KAYECTBE OPHUEHTUPOB ISl MO CJIEAYIOIIEro BhIOOpa
npodeccun. Bo3amoxHa Takke HHTErpalys OMOJIOTHYeCKUX 3HAHUM ¢ COONIOIeHHeM T'pa(UKoOB,
CrpykTypa mporpamMmsbl 0 y4eOHOMY mpeamery «bronorus» oTpaxaeT cuCTeMHO-YPOBHEBbIN U
9BOJIIOLIMOHHBIH MMOAXOABI K U3y4eHHto Ouosnoruu. CoriacHO UM U3y4aloTcsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEepPHbIE JIJIS )KUBBIX CHCTEM PAa3HOr0 YPOBHS OpraHU3allH, IBOIIOLUU
OpraHn4yecKoro Mupa Ha 3emJie, COXpaHEeHUs1 OMOIOrMYecKoro pa3sHooopasus miaHeTsl. Tak, B 10
KJIacce M3YYaroTCsl OCHOBBI MOJICKYIISIPHON M KJIIETOYHON OMOJIOTHH, SMOPHUOJIOTHU ¥ OUOJIOTUU
pa3BUTHS, TCHETHKHU U CENEKIINU, ONOTEXHOJIOTHH U CHHT €TUYECKOI OHMOJIOTHH,
aKTyaJH3UPYIOTCS 3HAHUST 00YJaroIIUXCsl M0 OOTaHHUKE, 300JI0TUH, aHATOMU U, (PU3UOJIOTUU
yenoBeka. B 11 knacce u3yyaercs 3BONIOIMOHHOE Y4€HUE, OCHOBBI DKOJIOTUH U YUEHHE O
ounocdepe.



Lenbto yueOHoOro npenmera «buonorus» spusercsa odecredeHrne o0y4eHus CTyIeHTOB
OMOJIOrNYECKUM TEOPHSIM U 3aKOHAM, UJeAM, IIPUHLIMIIAM U NpaBUjIaM, OCHOBaHHBIM Ha
COBPEMEHHOMN €CTEeCTBEHHO-HAYyYHOW KapTHHE MUPA, 3HAHUSAM O CTPOEHUHU, MHOIr000pa3uu u
0COOEHHOCTSX KJIETOK, OpraHu3Me, pa3BUTUH, OUOLIEHO3€, IKOCHUCTEMAaX, O BhIAAIOIINXCS
HAyYHBIX 3HAHHSIX. IOCTH)KEHUS, COBPEMEHHbBIE HCCIIEAOBAHUS B OMOIOTUH, TPUKIIATHBIC
acreKThl OMOJIOTMYECKUX 3HaHUH. [{J1s1 pa3BUTHA U OAJIEp)KaHUSI HHTEpeca YJaluxcs K
OMONIOrMH IPUBOIUTCA 00BEM TEOPETUUECKOr0 MaTepraia B Cofep)KaHuH MPOTrpaMM 110
Ouonoruu, npeaycMaTpruBarOIIi 3HaKOMCTBO C COBPEMEHHBIMU CTAHOBJICHUSIMU U Pa3BUTHEM
9TOI MM MHOM 001acTH OUOJIOTUH, BKJIAJ OTEYECTBEHHBIX U 3apyOeKHBIX YUCHBIX B pellleHUE
OMOJIOTNYECKUX U HKOJIOTUYECKUX MTPOOIIEM.

Lenps n3yuenus yueOHoro npenmera «bruonorus» Ha yrryOnéHHOM ypOBHE — OBJIa/ICHUE
00y4aroIMMu csl MPUBOAUT K IOCTPOCHUIO CTPYKTYPHO-(DYHKIIMOHATIBHON OpraHU3aIiy KUBBIX
CHCTEM Pa3HOI'0 PaHra M MpUOOPETEHUIO0 YMEHUH, UCIIOIb30BaTh 3TH 3HAHUS B 3aBUCMOCTHU OT
MHTepeca K onpeaenéHHol obaacTu mpodeccroHanbHOM 1eATeIbHOCTH, CBI3aHHOI ¢
Ouonoruei, UM K BEIOOpY Y4eOHOro 3aBEeACHUS JUIsl TPOAOIKEHHUS OMOIIOTMYECKOrO Pa3BUTHSL.
o0Opa3oBaHue.

JlocTuxeHnue 1enu uzydenus npeamera «buonorusy Ha yriryGJIeHHOM ypOBHE OCTOPOXXHOTO
pelieHus CIeAYyIUX 3a1a4:

OCBOEHHME O0YUYEHUS 3aBUCUT OT CUCTEM OMOJIOTUYECKUX 3HAHUMN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MPaBUJIaX, COOTBETCTBYIOLLIUX
COBPEMEHHOMN eCTEeCTBEHHO-HAyYHOU KapTUHE MUPA; O CTPOSHHUH, MHOTOOOPa3uu U
0COOEHHOCTSX OMOJIOTHYECKUX CHCTEM (KJIETKa, OPraHu3M, TOMYISAIMs, BUJ, OMOT€0IeHO3,
6uocdepa); 0 BBIJAIOLUIMXCSA OTKPBITUAX U COBPEMEHHBIX U CCIIE0BAaHUIX B OMOJIOTUH;
o0yueHure 00y4yaronMXxcsi C METOJaMH IMO3HAHUS KUBOW MPUPOJIBL: UCCIIE0BATEIbCKUMUI
METO/IaMU OMOJIOrMYeCKUX HayK (MOJIEKYISIpHOM U KJIETOYHOM OnoJIoruu, SMOPUOJIOTUH U
OHMOJIOTHU Pa3BUTHS, TEHETUKH U CENIEKIIUU, OMOTEXHOIOTUU U CHHTETHYECKON OUONIOTHH,
1aJIEOHTOJIOT U, IKOJIOTMH ); METO/bI CAMOCTOSITEJIbHOTO NTPOBEAEHHSI ONOTIOTMUECKUX
UCCIIeJOBaHUH B TaOOpaTopuu U B mpupose (HabIrogeHne, U3MepeHne, SKCIIepUMEHT,
MOJIETTMPOBAHHE);

oBNIaicHue 00y4aroMMHCs TpeOyeT HaBBIKOB: CAMOCTOSITENIbHO HaX 0N Th, aHAJTM3UPOBATh U
HCIOIB30BaTh OMOIOrHUECKYI0 HH(OPMAIINIO; MTOJIb30BATHCS OMOJIOTHYECKONW TEPMUHOIOTHEH 1
CHMBOJIMKOI; COXpPaHUTh CBSI3b MEXJy Pa3BUTHEM OMOJIOIMYECKUX U COL[UAIbHO-
SKOHOMUYECKHX U IKOJIOTUYECKUX MTPOOIJIEM YEIOBEYECTBA; OLlEHUBATh IOCIIECTBUS CBOEH
JEeSITEIbHOCTH B OTHOIIEHNUHN OKpPY’KaloIel MPUPOAHON Cpefibl, COOCTBEHHOI'O 30POBbsI U
37I0POBBS OKPYXKAIOILIHUX JIIOZEH; 000CHOBBIBATh U COOMIOAATH MEPhl MPOPUIAKTUKN
UH(EKIIMOHHBIX 3a00JIeBaHUH, IPaBUJI TOBEIEHUS Ha MPUPOJIEe U obecrnedeHus: 6e30nacHOCTH
COOCTBEHHOI )KM3HENIEATEIbHOCTH B IPUPOJHBIX U TEXHOT€HHBIX Cpelax; OXapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBHITHS B 00J1aCTH OMOJIOTUH;

pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydyaluXcs B POLECCe 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU UCCIIEAOBAHUSIMUA B OMOJIOTUH, PEILAI0 IIUMU UX
npo0JIeMbl, METOIONIOTHEH OMOIOrUYECKUX HCCIEIOBAaHUMN, TPOBEIECHIEM SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUH, peleHneM OMOIOrnYeCcKUX 3a1ay, ucciaeJOBaHuEeM OMOIOTHYeCKIX 00BEKTOB U
IIPOLIECCOB;

BOCIHUTAaHUE Y O0y4arOIUXCs [EHHOCTHOI'O OTHOILEHUSI K KUBOI MPUPOJIE B LIEJIOM U K €€
00BbEKTaM U SIBJICHUSIM; SIBJISIIOTCSI OCHOBAaMH I'€HETUYECKOW IPaMOTHOCTH, O0IIEH KyIbTYpbI
MIOBEJIEHUS B IIPUPOJIE; MOATOTOBKA €CTECTBEHHO-HAYUHbIX 3HaHUH;

o0yueHne HeoOXOTUMBIM HaBBIKAM B 00J1aCTH paii 0aKTUBHOTO IIPUPOJIOTIOIb30BAHUS
(cobmroneHne mpaBuil MOBEICHUS B IPUPOJIE, OXPaHe BUAOB, YKOcHcTeM, Ouochepsl),
COXPAaHEHHIO COOCTBEHHOT'O 310POBbS U 3110POBbS OKPY>KAIOIIUX JItofiel (CoOoaeHne Mep
3alIUTHBIX Mep, obecredeHrne 6e30MacHOCTH KU3HEESITEIbHOCTH B €CTECTBEHHBIX YCIOBUSAX
MIPUPOIHOTO M TEXHOI'C€HHOI'0 XapaKTepa) Ha OCHOBE MUCIOJIb30BaHUS OMOJOrHUECKUX 3HAHUN 1
YMEHHUH B NOBCEAHEBHOMN KU3HU;



Co3nanue ycrnoBuil IJIsl 0CO3HAHHOTO BEIOOPa 00yUYaAIOIIMMHUCS TTO3BOJISIET TPASKTOPHH
WHJIMBHUIYaIbHOTO 00pa30BaHMsl, CII0COOCTBYIOIIETO MOCIENYIOMIEMY TPO(ECCHOHATBHOMY
CaMOOIPEEIICHHIO, B COOTBETCTBUY C MHINBUIYAIbHBIMU HHTEPECAMH U TIOTPEOHO CTSIMU
peruoHa.

OO1iee Yncio 4acoB, OTBEACHHBIX IS U3y4eHUsl OMOIOrHH Ha YIITyOJIEeHHOM YPOBHE CPEIHETO
obmiero oopasoBanusi, coctaiser 238 yacos: B 10 kimacce — 136 yaca (4 yaca B Heneno), B 11
knacce — 102 (3 B Hegemo).

OT100p opraHn3aloOHHBIX (HOPM, METOIOB U CPEACTB 00yUEHHUs OMOJIOTMH OCYIIECTBISIETCS C
Yy4eTOM CHelU(PUKHU ero CoAepKaHus U HAIpaBICHHOCTH Ha MPOIOJDKEHHE OHOIOrHYeCKOro
00pa30BaHMsI B OPraHU3aIUIX CPEAHEr0 MPOo(eCCHOHAIBHOTO M BBICIIETO 00pa30BaHUsI.
OO0s13aTenbHBIM YCIIOBHEM ITPH 00YYIEHUU OHOJIOTHH HA YIIIYOJICHHOM YPOBHE SIBIISICTCS
IIpOBEIEHNE 1a0OpaTOPHBIX U MPAKTHUECKUX padoT. Takxke yyactue o0ydaronmxcs B
BBITIOJTHEHU U TTPOCKTHBIX M Y4EOHO-HCCIIEIOBAaTENbCKUX Pa0OT, TEMATHKA OMPEIeIsAeTCS
y4UTEIIeEM Ha OCHOBE PeaJbHBIX MaTepPHaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX YCIIOBHIA.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas 6uoJ0rus — KOMIIJIEKCHas Hayka. KpaTkas ucropust pa3BuTus

Ouonoruu. buonornyeckre Hayku U u3ydaemble UMH poOieMbl. DyHIaMeHTalbHBIE,
NPUKIIAJHbIE U TTOMCKOBBIE HAyYHBIE UCCIIEAOBAHMS B 00JIACTH OHMOJIOTHH.

3HaueHne OMOJIOrH B COBPEMEHHOM €CTeCTBEHHO-Hay4YHO! kapTuHe Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMooruel. 3HaueHne OMOJIOTUU B MIPAKTUYECKOM S TETbHOCTH YeI0BEKa!
MEIUIMHA, CEIbCKOE X0351CTBO, IPOMBIIIUIEHHOCTh, OXPaHa IIPUPOJIBIL.

JdemMoHcTpanuun

Hoptpetst: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. Hapsun, V. ['apseid,
I'. Mennens, B. . Bepnaackuii, U. 11. ITanos, . . Meunukos, H. Y. Bapuiios,

H. B. Tumodeen-Pecosckuii, k. Yorcon, @. Kpuxk, /I. K. benses.

TaOnubl u cxembl: «CBsi3b OMOJIOTHH € IPYTUMH HayKami», «CucTeMa OMOJIOrHuecKUX HayK».

Tema 2. ’KuBble cucTeMbl M UX H3y4YEHHE.

JKuBbIie cucTeMbl Kak nmpeaMet u3ydeHus: ononoruu. CBOWCTBA )KUBBIX CHCTEM: SIUHCTBO
XUMHYECKOT0 COCTaBa, LIEIOCTHOCTh U LUEJOCTHOCTD, CIIOKHOCTD U YIIOPSAOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb, CAMOOPIraHU3aLIHsI, CAMOBOCIIPOU3BEAEHUE, PA3IPa)KUMOCTD,
U3MEHUYUBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHU3alUU KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KIIETOYHBII, TKAHEBbIN, OPraHU3MEHHBIH,
MOMYJISLIMOHHO-BUI0BOI, 9KOCUCTEMHBIH (OroreoneHornueckuii), 6uocdepsiil. Ilponeccsl,
MIPOUCXOISIKE B BEeTepHHApPHOM pesknMe. OCHOBHBIE MTPU3HAKH KUBOTr0. JKU3Hb Kak ¢opma
nojajiepxkanus marepuu. Hayku, n3ydaronme )uBble CHCTEMbI HAa Pa3HBIX YPOBHSAX OpraHU3alvu.
NOBBIIIEHU € KBaNu (hukanuu cucteM. Metonbl Ouonornyeckoi Hayku. Habmionenue, nusmepeHue,
SKCIEPUMEHT, CUCTEeMaTh3alus, MeTaaHanus. [loHsTHe 0 3aBUCUMON U HE3aBUCUMOU
nepemenHoi. [lnanupoBanue skcriepuMmenta. [loctaHoBKa U npoBepka runote3. Hynesast
runore3a. [loHsTre BRIOOPKH U €€ TOCTOBEPHOCTh. Pazopoc B Ouonorndeckux gaHHbIX. OLeHKa
JIOCTOBEPHOCTHU PE3yIbTaTOB. [[pUUMHBI BOBHUKHOBEHUS PE3YJIbTATOB dKCIepuMeHTa. [Tonarue
CTaTUCTUYECKOIO TECTA.

JdemMoHcTpanumn

Ta6muibl U cxembl: «OCHOBHBIC TPU3HAKH KU3HW», «buonorudeckue cucreMon», « CBOMCTBa
KUBOU MaTepumn», « YPOBHU OpraHU3AINH KUBOU MPUPOABI», «CTPOCHUE KIETKU )KUBOTHOMN Y,
«TkaHM )KUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOTO OpraHu3May, « buoreonenos,
«buocdepar, «MeToabl U3yueHUs KUBOU TIPUPOBD.




O06opynoBanue: J1abopaTopHOe 000PYIOBAHUE IS TPOBEICHHS HCCIICIOBAHUN, H3MEPEHUH,
9KCIEPUMEHTOB.

Tema 3. buojiorusi KjieTku.

Kitetka — cTpykTypHO-(DyHKIIMOHAIbHAS €AMHUIIA )KUBOTO. VICTOpHUS OTKPBITHS KJIETKH. PaGoThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanu, M. [Ineiinen, P. BupxoB). OcHoBHBIE
MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOU TEOPUH.

MeTtoabl MOJIEKYJISIPHON M KIIETOYHOM OMOIIOTHUU: MUKPOCKOIHS, XpoMaTtorpadus, snektpodopes,
METOJ/I MEUEHBIX aTOMOB, AU( P epeHLnaIbHoe HeHTPUPYyTrupoBaHue, KyJIbTHBHPOBAHHE

KIICTOK. U3yueHue PuKCUpoBaHHbIX K1emokK . JNEKTPOHHAst MUKpocKomnus. Koxgokanvhas
Mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanuu

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

Tabnuibl u cxembl: «CBETOBOW MUKPOCKOM», « IIEKTPOHHBIA MUKpOCcKom», «cTopus pazButus
METOZI0B MUKPOCKOITHH.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl pacTUTENbHBIX, )KUBOTHBIX U
OakTepHaAIbHBIX KIETOK.

IIpakTuyeckas padora «3yueHne MerogamMu KiIeTOUYHOW Oronoruu (xpomarorpadus,
anexTpodopes, nudpdepenunanbaoe neHTpudpyruposanue, [ILP)».

Tema 4. XuMuyeckasi Opranu3anus KIeTKHU.

XUMHYECKHI COCTaB KJIETKU. Makpo-, MUKpPO- U yJIBTpaMUKpPO3JIEMEHTHI. Bona u ee poib
pacTBOpUTENSA, peareHTa, y4aCTUE B CTPYKTYPUPOBAHUH, TEIIOPETYISALHI

KJIETOK. MUHEpabHbBIE BEIIECTBA KIETKH, NX OMoJIornueckasi posb. Pojb KaTHOHOB M aHMOHOB B
Kamepe.

Opranuyeckue BellecTBa KIETKU. bruonorunueckue noaumepsl. benku. AMHUHOKUCIOTHBIN COCTaB
6enkoB. CTpyKTyphl OenkoBoi MoneKyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas

CBsI3b. BTOpUYHas, TpeTuyHas, YeTBEpTUUHAs CTPYKTypa. Jlenarypanus. CoiicTBa

6enkoB. Kinaccudukarus 6enkoB. buonornueckue Gpyakuun 6enxos. [lpuonvl .

VYrneBonbl. MoHOCaxapusl, AMcaxapubl, OJUrocaxapubl U nojaucaxapuabl. OOuuii miax
COOPYXEHUS ¥ (PU3HKO-XUMUYECKHE CBOMCTBA YCTAaHOBJIEHBI. bruosornueckue GyHKIMn
MIPUMEHSIIOTCSL.

Jlummuner. 'ugpodumnbHO-THApOodoOHBIE cBoMicTBA. Kimaccudukanust mumunoB. Tpurimiepusl,
dbochomunuabl, BOCKH, cTepoubl. buomorndeckue ¢pyHkmuu aumuaos. O01mmume cBoiicTBa
Ouonornyeckux MeMOpaH — TeKy4ecTh, ClIOCOOHOCTh K CaM03aMbIKaHUIO, TONYIPOHUIIAEMOCTb.
Hyxneunossie kucnotel. JJHK 1 PHK. Ctpoenne nyknenHoBbix kuciot. Hykneorunsl. [Ipunmun
koMIieMeHTapHocTH. [IpaBuio Yapradda. Ctpykrypa JHK — nBoiinas

cnupaib. Mecrtonaxoxxaenue u ouonorndeckue pynkuuu JJHK. Bunst PHK. @yuxnun PHK B
KJIETKE.

Crpoenne monekyn AT®. Makposprudeckue cBs3u B Mosiekyine AT®. buonornueckue QyHkmm
AT®. BoccTaHOBIICHHBIC IEPEHOCUHUKH, UX (PYHKIIUU B Kamepe. /J[pyeue
nykaeozuompugocpamol (HT®) . CexBenupoBanue JJHK. Memoow: cenomuxu,
MPAHCKPUNMOMUKU, RPOMEOMUKU .

CrtpykTypHast 6uosorus: OMoXuMu4YecKkre u OMopU3NIECKIE UCCIICAOBAHUS COCTaBa 1
IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKyN. Moodenuposanue cmpykmypol u ¢pyHKyuil
buomonekyn u ux komniexcos. KomnviomepHulii Ou3atin u OpeaHuyecKuti Cunme3s OUOMONEKYI U
UX HenpuUPOOHbIX UHCPEeOUEHMO8.

JdemMoHcTpanumn

[optpetsi: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknaun, @. CaHrep,

C. Ilpy3unep.

[lnarpammsl: «PacnpeneneHue 0CHOBHBIX 2JIEMEHTOB B HEXKMBOM MpUpoae», «Pacnpenenenne
OCHOBHBIX 3JIEMEHTOB B KUBOW MPUPOIIEN.



Tabmuue! u cxembl: «Ilepruoguueckast TabauIIa OCHOBHBIX 3J1€MEHTOB», «CTpOEHHE MOJIEKYJT
BOMb, «BemecTBa B coctaBe Ten», «CTpoeHne MoJeKyl o6enka», «CTpoeHne OEITKOBBIX
MOJIEKYID», «CTpoeHne MoeKyn», «CTpoeHre MOJIEKYJT TUMHA0BY, «HyKIeHHOBBIE». KUCIOTHI»,
«Ctpoenne Monekyn ATD».

OO6opyioBaHKe: XUMHUUYECKas TIOCy/1a U 000pyIOBaHHUE.

JlaGgoparopHasi paboTa «O0HapykeHue OENKOB C MOMOIIBI0 KAY€CTBEHHBIX METOIOBY.
JlaboparopHas padora «/ccienoBanue HyKJIEUHOBBIX KHCIIOT, BBIACISIEMBIX KJIETKaMU
Pa3ITUYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenue u pyHKIMHU KJIETKH.

Tumnsl k1€TOK: 3yKapuoTHueckas U npokapruorudeckas. CTpykTypHO-(yHKIIHOHAIBHOE
00pa3oBaHME KICTKH.

CtpoeHne mpokaprHoTHUECKol KiaeTku. Kierounas crenka omubouHa u apxeit. OcobeHHoCTH
coziepKaHusl reTepoTpOoPHON 1 aBTOTPOGHON MPOKAPHOTUIECKOM KIETKH. MecTo U poiib
IPOKAPHOT B OMOLIEHO3aX.

CtpoeHue u (pyHKIIMOHMPOBaHUE SyKapHOTHUEcKol kieTku. [1na3marnueckas memOpaHa
(mnazmanemma). CTpyKkTypa miazMaTuuecko MmeMOpanbl. TpaHciopT BELIECTB uepes
I1a3MaTudecKyro MeMOpaHy: naccuBHbIN (qud dy3us, odneruénnas 1uddysns), akTHBHBIN
(mepBUYHBIN ¥ BTOPUYHBIN aKTUBHBINA TpaHcnopt). Ilomynponnnaemocts MeMOpanbl. PaboTa
HaTpUi-KaJIueBoro Hacoca. DHIOLUUTO3: MUHOLUTO3, paronuTo3. Jk3ouuTo3. Knerounas
creHka. CTpykTypa u ()yHKLUHU KJIETOUHOW CTEHKH pacTeHuil, rpruOoB.

[Muromnnasma. Llutozons. Llutockener. J{Buxenue nuromiasmsl. OpraHonsl

kietku. OHOMeMOpaHHbIe OpraHOUIbI: dHIoIIazMaTnueckas cetb (II1C), anmapar kieTku
Tonbpku, TM30COMBL, UX cTpoeHue U QyHKUKU. B3auMocBsA3b 0JHOMEMOpPaHHBIX OPraHOUIOB
kietkd. CTpoeHUE TPaHyISIPHOTO peTuKyinyma. Mexanuzm nanpaenenus oenxos ¢ II1C. Cunres
pacTBopuMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [ maakuii (arpanyasipHbBIN)
SHIOTUIA3MATHYeCKHH peTrKyayM. CekperopHas ¢yHkuus yctpoiictBa [onbmku. Moougurayus
benxos 6 annapame [ onvoocu. Copmupoeka benxos 6 annapame [ onvoocu. IlepeBo3ka BemecTs
B Kamepe. Bakyomnn pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIbI KJIETKH: MUTOXOHAPUH, MIACTUABL. [Ipoucxoscoenue
mumoxonopuii u naacmud. Cumouoeenes (K. C. Mepesickosckuii, JI. Mapeynuc) . CTpoeHue u
(GYHKIIMM MUTOXOHAPUH U TuiacTu. IlepBUYHbIC, BTOPUYHBIE U CIOXKHBIE TUIACTHIBI
(OTOCHHTE3UPYIOMNX YYKAPUOT. XIIOPOIUIACTHI, XPOMOILJIACTHI, JIEHKOIJIACTHI BHICIIINX
pacTeHul.

Hemem6panubie opranouas! CTpoeHue u (pyHKIMU HeMeMOpaHHbBIX OPraHOUI0B

KJIeTku. Pubocomsl. IIpomescymounvie numu . MukpoduiaMeHTbl. AKmuHosbie
MuKkpoghunamenmot . MplllIedHbIE KIETKU. AKMUHOBble KOMNOHEHMbL HEMbILUEYUHbIX

knemok. MukpotpyOouku. Knerounslii nentp. CTpoeHue U JBUKEHNUE KTYyTUKOB U
pecHuuek. Mukpotpy6ouku nuromiasmsl. LlenTpuoins. berku, accoyuuposanmsvie ¢
Mukpoguramenmamu u Mukpompyooukamu. Momopuwie benxu.

Snpo. O6o0uKa sApa, XpOMaTHH, KapUOIIa3Ma, sIPBILIKH, UX CTPOSHHE U (GyHKIMHU. S 1epHbIi
6enkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PAaCHONIOKEHHE XPOMOCOM B MHTep(a3HOM

aape. Jyxpomamun u cemepoxpomamui . beku XpoMaTuHa — F’UCTOHBL. JJuHamuxa si0epHou
mepanuu 6 mumose. floepuviti mpancnopm.

Knerounsle BrmoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapuoT (pacTUTENbHOM,
KUBOTHOMU, TPUOHOM).

JdemMoHcTpanumn

Hoprpertsi: K. C. MepexxkoBckuii, JI. Maprynuc.

Tabnuupel u cxembl: «CTpoeHNE DYKapUOTHUECKON KIETKH», « CTpPOEHUE )KUBOTHON KIETKH,
«CTpOoeHHE pacTUTENBHON KIETKN», «CTpOeHne MUTOXOHAPHI», «Snpo», «CtpoeHne
MPOKAPUOTHYECKOM KIETKH.




OO6opyioBaHuE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl paCTUTEIbHbIX KIETOK,
MUKpOIpenapaThl 0aKTepuaibHbIX KJIETOK.

JlaboparopHas padora «/3yueHue 3apsaa KJIETOK pa3IMYHbIX OPraHU3MOBY.
IIpakTuyeckas padora «/3yyeHue cBoiicTBa KIIETOYHON MEMOpPaHBI».
JlaGoparopHasi padora «/ccnenoBanue naazMoan3a U Jenaa3Moian3a B paCTUTENIbHbBIX
KIIETKax».

IIpakTuyeckas pabora «3ydeHne IBUKEHNS HUTOIIA3M B PACTUTENBHBIX KIETKAX.

Tema 6. OOMeH BelleCTB U NMpeBpallleHHE JHEPIUU B Kamepe.

AccuMUIAIUS U TUCCUMMIIALINS — JIB€ CTOPOHBI MeTabosm3Ma. Turmbsl oOMeHa BelecTs:
aBTOTPO(HBIN U reTepoTpodHBI. YdyacTHe B 0OMEHHBIX IpoIleccax. DHepreTHuecKkoe
obecrieuenue kieTky: nosiieane AT® B 0OMeHHBIX mporeccax. GepMeHTaTUBHBIN XapakTep
KJIETOYHOr0 MeTadonu3ma. @epMeHThI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M

neiicteus. Kopepmentsl. OTnuunst pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTHBATOPbI U OEIKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHOT'O BO3/IEHCTBHS OT
Pas3INYHbIX (PaKTOPOB.

[lepBuunbIil cuHTe3 BemiecTB B kamepe. DoTocuuTe3. AHoKCU2eHHbIl U KUCIOPOOHDIL
gpomocunmes. Ceemocobuparowjue nuemenmsl u nuemeHmeol 6a306020 yenmpa . Posp
XJIOPOILJIACTOB B Ipolecce porocunTe3za. CBeroBas U TeMHas (as3bl. Pomoodvixanue ,

C 3., C 4 u CAM- 6uowl pomocunmesa . IllponyktuBHOCTH (hoTOCHHTE3a. MccnenoBanue
pas3IuYHbIX (HAKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpazue opraHn3MOB-reMOCHHTETUKOB: HUTPUGULHPYIOLIHE OaKTepuH,
xKene300aKTepun, cepodaKkTepru, BOAOPOIHbIE OaKTepruu. 3HaU€HHE XEMOCHHTE3A.
AnaspoOHble opranu3Mbl. Bunel Opoxenus. [Ipogyktsl BpojkeHus 1 ux ucrnonb3oBaHue
4eI0BeKOM. AHAapPOOHBIE U CCIIE0BaHUS KaK 00BEKThl OMOTEXHOJIOTUU U BO30OynUTENN O0Ie3HEN.
AnpoOHbIe OpraHu3Mbl. DTallbl 3HEpreTuyeckoro oomena. [lonroroputensbusliii atan. [mukonus —
OECKUCIOPOIHOE COlepKaHUE TITFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUe. Poiab MUTOXOHAPHI B IpoIrieccax
6uonornyeckoro okucienus. Llukmmueckue cocrosnus. OKUCIUTENEHOE

bochopunmupoBanue. uepeus membpannozo epaouenma npomonos. Cunmesz AT®: paboma
npomounrou AT@-cunmasvl. llpenmyiecTsa a3poOHOro Myt oOMeHa BEIISCTB TepeT
aHa’pOOHBIM. D(PPEKTUBHOCTH IHEPreTUUECKOr0 OOMEHA.

JdemoHcTpanuu

Hoprpertst: JIx. [Tpuctmu, K. A. Tumupsazes, C. H. Bunorpaackuit, B. A. Durensrapar,

I1. Mutuenn, I. A. 3aBap3uH.

Tabmuip! u cxembl: «PoTOCHHTE3Y, «DHEpPreTHUecKuil ooMeH», «buocunTes 6enka», «CtpoeHue
bepmeHTa», «XEMOCHHTE3Y.

O06opynoBaHueE: CBETOBON MUKPOCKOI, 000py0BaHHE 1JIs HPUTOTOBJIEHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGoparopHasi pabora «/3ydyeHne KaTaIUTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha puUMepe
aMuJIa3bl MM KaTaJasbl)».

Tema 7. lonoaHUTeIbHAA HH(POPMALIUA U JOCTABKA €€ B Kamepy.

Peakuuu matpuuHoro cuHTe3a. [IpuHINIT KOMINIEMEHTAPHOCTH B PEAKLIHUSIX MATPUUHOIO
cuHresa. Peanuzanus BHyTpeHHell unpopmanuu. ['eHeTnueckuii koj, ero

cBoiictBa. Tpanckpunuusa — matpuunblii cuate3 PHK. [TpuHiune! tpanckpunmuu:
KOMIUJIEMEHTapHOCTh, aHTHIAPAJUIETbHOCTh, aCHMMETPUIHOCTh. Cobniodenue mampuunvix PHK
6 ayKkapuomuyeckou kiemre. Hexooupyrowue PHK .

Tpancnsmus u ee stanbl. Yuactue Baecenne PHK B 6uocunTes Oenka. YcnoBus OMocuHTE3a
oenka. KomupoBanue amuHokucaoT. Poibk pubocoma B GnocunTese Oenka.

Coepemennvle npedcmasnenus o cmpoeHuu 2enog . OpraHu3saius reHoMa y NpoKapruoTOB U
9YKapHOTOB. Peryssinust akTHBHOCTU T€HOB Y TpokapHoT. ['unoresa onepona (P. Kakoo, XK.



Mano). Monekynsapusie mexaHuzmvl IKCnpeccuu 2eHo8 y sykapuom. Pone xpomamuna 6
peayrayuu pabomwl 2enoeé . Perynauns oOMeHHBIX IpoleccoB B kamepe. KieTounblil romeocTas.
Bupycsl — HekneTouHbie HOPMBI KU3HHU U 00JMTaTHBIEC Tapa3uThl. CTpoeHUe MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros. Kusnennwviti yuxi JJHK-cooeporcawjux
supycos, PHK-codeparcawux eupycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa,
uHmezpasa .

Bupychsie 3a001eBanus yenoBeka, xKUBOTHbIX, pactrenuit. CIIN/, COVID-19, conunanshblie u
MEIUIUHCKHE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6orvuux maccueos («bigdatay») cmpyxmyproix
buonozcuueckux daunnvix . Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie
@yuryuu 6enxkos. Cnocodvl 00CmMasKu 1eKkapcma.

JdemoHcTpanuu

Hoptpetst: H. K. Konsnos, 1. Y. iBanoBckuii.

Tabauier u cxeMbl: «buocunTtes 6enkay, «leHeTnueckuit koay, «Bupycel», «bakrepuodaruy.

Tema 8. ZKu3HeHHbIH HUKJI KJICTKH

Knerounslil nuki, ero nepuoasl u perymsnus. Martepgasza u Muto3. OcCoOOEHHOCTH MPOLIECCOB,
nporekaronmx B uutepgase. [logroroska knetku k nenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKHIT), CHHTETUUECKUN U MOCTCUHTETUYECKUN (IIPEMUTOTUYECKUI) TEPH OB
uHTEpPa3bl.

Martpuunsiii cunte3 JJHK — permkanus. [Tpunuunst penymkanuu JJHK: kommemeHTapHOCTb,
IOJlyKOHCEpPBATUBHbBIN CUHTE3, aHTUIIAPAJUIEIbHOCTh. MeXaHU3M periuKalnuu

JHK. Xpomocomsl. CTpoenue xpoMmocoM. TeroMmepsl U TetoMepasa. XpoMOCOMHBINH HaOO0p
KJIETOK — KapuOTHUIL. J{MIJIOUTHBIN U TarIouaHbIA HaOopsl XxpoMocoM. ['omosioruunbie
XpoMOCOMBI. [10510BbIE XPOMOCOMBI.

Jenenue knerku — Muto3. CTaiuy MUTO3a U BOSHUKHOBEHHUE B HUX MpoleccoB. TUIb
MuTo3a. Kapuoknnes u IUTOKHHE3. bronornyeckoe 3Ha4yeHUE MUTO3A.

Perynsius MUTOTHYECKOTO IUKIIA KIETKHU. [Iporpammupyemast KiieToqHasi THOelb — aronTos.
Knerounoe s1po, XpoMocoMbl, pyHKLMOHAJIbHAS TeHOMUKA. Mexanuzmuvl nponrugepayuu,
ougpghepenyuposxu, cmapenusi u nocieonHux Kiemox. «Lugpposas knemxa» —
OUoUHpOpMaAyUOHHbIe MOOENU IMOPUOHATLHOU KIEMKU.

JdemoHcTpanuu

Tabauiel U cxeMbl: «KU3HEHHBIN IIUKII KJIETKH», « MuTo3», «CTpoeHue XpoMocom»,
«Pemmukamus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapatel: « MUTO3 B KJI€TKaX KOpEIIKa JTyKa.
JlaGoparopHasi paboTa «HabmoneHrne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernapaTax).

Tema 9. CTpoenue n yHKUMOHMPOBAHNE OPraHU3MA.

buonornyeckoe paznoobpasue opraHu3zMoB. OTHOKJIETOYHbIE, KOJOHUAIbHbIE, MHOTOKJICTOYHbIE
OpPraHU3MBbl.

Oco0eHHOCTH CYIIECTBOBAHUS U KU3HENEATEIbHOCTH OHOKIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OHOKJIETOYHbIE TPHOBI, OTHOKJIETOYHBIE KHUIKOCTH, IPYTHe MPOTUCTHI. KomoHUansHbIe
OpraHU3MBI.

B3anmocBA3p yacTell MHOTOKJIETOYHOTI'O OpraHu3Ma. TKaHu, OpraHbl U CHCTEMBbI

opranoB. OpraHusM Kak eIMHOe yesnoBedecTBo. ['omeocras.

Tkanu pactenuid. TUIbI pacTUTENBHBIX TKAHEH: 00pa3oBarenbHas, TOKPOBHAs, IPOBOJISILAS,
OCHOBHas1, MexaHndeckast. OcoOCHHOCTH cTpOeHHUs, (DYHKIIMH U PACIIONIOKEHNE TKaHEH B
OopraHax pacTE€HHUM.

TkaHU )KMBOTHBIX M Y€JIOBEKA. TUIBI TKAHEH dKUBOTHBIX: AIUTENUANIbHAS, COCTUHUTEIbHAS,
MblIlIedHas, HepBHast. OCOOCHHOCTH CTPOCHHUS, (YHKIIUU U PACIIONOKCHHE TKAaHEH B OpraHax
JKUBOTHBIX M YEJIOBEKA.



Opransl. BereratuBHbIe U TeHEPaTUBHBIE OpPraHbl pacTeHU. Opranbl U OpraHbl )KUBOTHBIX U
yestoBeka. OyHKIMKU OPraHOB U CHUCTEM OPraHOB.

Onopa Tena opranu3MoB. Kapkac pacrennii. CkeneTbl OIHOKIECTOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbII 1 BHYTpeHHUH cKeneTsl. CTpOEHUE U ONpENeIeHNE COSUHEHUI KOCTEN.
JIBmkeHue opranu3MoB. [[BikeHne OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE, )KT'YTUKOBOE,
pecHuuHoOe. JIBUKEHNE MHOTOKIIETOYHBIX PACTEHUN: TPOMU3MBI M HACTUM. J|BUXKEHHE
MHOTOKJIETOYHBIX )KMBOTHBIX M UeNIOBEKa: MbIlIeyHast cucteMa. Pedmnekc. CkeneTHbIe MBIIIIBI U
ux pabora.

[Intanne oprannsmoB. [lomtomenne Boabl, yIIEKUCIIOro ra3a U MUHEpaIbHBIX BELIIECTB
pactenusiMu. [Intanue )KMBOTHBIX. BHYTpHITOIIOCTHOE M BHYTPHUKJIETOYHOE

nuuieBapenue. [lntanue no3BoHOUHBIX )KUBOTHBIX. OTIEINbI 3aKIOUEHUS

cornamenus. IInmesapurensHsle xenessl. [InimeBapurensHas cucreMa 4enoBeka.

Jpixanue opranu3moB. Jlpixanue pactenuil. J{pixanue skuBoTHBIX. Juddysus rasa uyepes
MOBEpXHOCTh KIeTKu. KoxkHoe apixanue. J{prxatenbHas noBepxHocTh. JKabepHoe u jierkoe
IbIXaHHE. [IbIXaHUE I03BOHOYHBIX )KUBOTHBIX U YEJIOBEKA. JBOJIIOLIMOHHOE YCIIOKHEHUE JIETKUX
II03BOHOYHBIX JKUBOTHBIX. /IpIXaTenpHas cucTeMa 4yenoBeka. MexaHn3M BEHTUILILMY JIETKUX Y
IITUI] U MIIEKONMTaroluX. PerynupoBanue obmectsa. JlpIxarenbHble 00bEMBI.

TpaHcnopr BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pACTEHUN. TPaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cucTema u ee opransl. KpoBeHOCHas1 cHcTeMa TO3BOHOYHBIX
KUBOTHBIX U uyenoBeka. Cepale, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru

KpOBOOOpaIeHust. DBOJIIOLMOHHBIE OCIOKHEHUS MOPaKEHHsI KPOBEHOCHON CHCTEMBbI
II03BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u ee peryaupoBaHue.

Beinenenue y opranusmoB. Beiienenue y pacrenuil. Beigenenue y kuBoTHbIX. COKpaTUTEIbHBIE
Bakyoiu. Opransl BoieneHus. @unbrpanus, ceKpenus u 00paTHOE BCaChIBAHUE KAK MEXAHU3MBbI
paboThI opraHoB BbiAeaeHUs. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOW M BBIACIHUTEIHH O
II0CJIEI0BATENILHOCTBIO. BhliesieHe y T03BOHOUHBIX )KMBOTHBIX U yestoBeka. [Touku. Ctpoenue
1 pyHKIHOHMpoBaHUE HePpoHa. OOpa3oBaHHEe MOYH Y YETIOBEKA.

3amura opraHu3MoB. 3allUTa y OHOKJIETOYHBIX OpraHu3MoB. Criopbl I'yOUTENbHBI U IIUCTHI
MPOCTEUIINX. 3aIMTa Y MHOIOKJIETOUHBIX pacTeHnid. Kytukyna. CpencrBa nacCUBHOU U
XUMUYECKON 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M X POU3BOAHBIE. 3alIUTa OpraHu3Ma OT
Oonesneil. UMMyHHas cucrema yenoBeka. KieToqHbIH U TyMOpanbHBIN

UMMYHHUTET. Bpo:XJIeHHBIH U TPUOOPETEHHBIN 0COOEHHBIN MMMYHUTET. Teopus KJIOHAIBHO-
cenektuBHoro uMmyHnuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocniaiuTenbHble OTBETHI
OpraHu3MoB. Posib BpOXXJJEHHOT0 UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH .
Pa3BiieueHue u peryJimpoBaHue y OpraHu3MoB. PazpakuMocCTh y OQHOKIETOYHBIX

oprann3moB. Takcucel. Pa3paxuMoCTb U peryaupoBaHue y pacTeHuil. PocToBble BelecTsa U ux
3HAYECHUE.

Hepsnas cucrema u peduiekropHas peryssiuus y >kMBoTHbIX. HepBHast cuctema u ee

OTJEJbl. DBOIIOLIUOHHOE YCI0XKHEHNE HAIIPSHKEHNS] HEPBHOU CHCTEMBI y JKUBOTHBIX. OTHeIbl
TOJIOBHOTO MO3ra I03BOHOYHBIX KUBOTHBIX. Pediexc u peduekropHas nyra. besycnoBHblie u
yCIIOBHBIE Pe(IEKCHI.

I'ymopanbHas peryisuus U 3HIOKPUHHAS CHCTEMA JKUBOTHBIX U 4esioBeKa. JKeesbl
SHJOKPUHHON CUCTEMBI U UX TOPMOHBI. JleficTBHEe rOPMOHOB. B3anMOCBsA3b HEPBHOU 1
SHIOKPUHHOU cucTeM. [ unoranamo-runopusapHas CUCTEMA.

JdeMoHcTpanuun

Hoprper: U. I1. ITaBnos.

Tabnuuel u cxembl: «OTHOKIETOUHBIE BUABI», «MHOTOKIETOUHBIE BUIIBI», «bakTepuny,
«IIpocreiimmey, «Opraibl IBETKOBBIX pacTeHUN», «CHUCTEMbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHne pacTeHui», « Tkanu pacteHuin», «KopHeBbie cucTems»,
«Ctpoenue crednsny. », «CTpoeHre NMCTOBON TNIaCTUHKN Y, « TKaHU )KUBOTHBIX», «CKener
yenoBekay, «llumeapurensHas cucrema», «KpoBeHocHas cucreMay, «JlpixarenabpHas cuctema,




«HepBHas cucremay, «Koxa», «MplieuHas cucremay, «BelienurenbHas cucrema. »,
«OHIOKpUHHAsA cuctemay, «CTpoeHne Moy, «IMmyHuTeT», «Kumeunononoctasie», «Cxema
MUTAHUS pacTeHuil», « KpoBEHOCHbBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOEHUE TUIIPBIY,
«CtpoeHue muaHapun», «BHyTpeHHEee cTpoeHne TOKIeBOro uepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema narymku», «HepBHast cucrema npecMbikaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cuctema miekonuTaromumxy», «HepBHas cucrema uenoBekay, «Peduekcy.
O06opynoBaHue: CBETOBON MUKPOCKOI, MUKPOIPENapaThl OTHOKIETOUHBIX OPraHN3MOB,
MHKpOITpenapaTsl TKaHEH, PaKyIIKA MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, )KUBbBIE
AK3EMILJISIPBl KOMHATHBIX PacTEHUH, repOdapuu pacTeHUH pa3HbIX OTJEJIOB, BJIAXHBIC MTpEnapaThl
YKUBOTHBIX, CKEJICTHI ITO3BOHOYHBIX, KOJUIEKIIUN O€CITO3BOHOYHBIX KUBOTHBIX, CKETIETHI
YelioBeKa, 000pyI0BaHKE JUIsl TPOU3BOJCTBA MOYBEHHOTO M BO3AYIITHOTO CHIPBS. AIEMEHTHI
MUTAHUS, TPOU3BOIHBIE KpaxMaa U COeIMHEHUS Mo AeicTBHEM (hepMEHTOB, 000pyI0BaHU €
JUISl TPOBENEHUS ONBITOB IO YKOHOMUYHOCTH )KU3HEHHBIX EMKOCTEN JIErKNX, MEXaHUUECKUX
MEePEIHUX IBUKEHUM, MOJEIT TOJIOBHOTO MO3Ta pa3IMYHbIX KUBOTHBIX.

JlaboparopHas padora «/3yueHnue TkaHel pacTeHUI».

JlaboparopHas padora «/3yyeHue TkaHel JKUBOTHBIX).

JlaboparopHas padora «/3yueHrue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3mMHoOKeHHe 1 pa3BUTHE OPraHU3MOB.

@DopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecronoe (BKIouas BereTaTUBHOE) U MoJI0Boe. Buabl
0€ecIoIoro pa3MHOXKEHHUS: TOYKOBAHUE, CIIOPYIISLINS, (pparMeHTanus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, uan rametsl. Meito3. Ctaguu meiiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosnornueckuii cMbIciI MeH03a U ITOJI0BOIO

npouecca. Melo3 1 ero MecTo B dKU3HEHHOM IUKJIE TEJ.

[IpenzaponsimeBoe pazsutue. 'ametorenes y »xuBoTHbIX. [lonoBbie xene3sl. O6pazoBaHue U
pa3BUTHE MOJOBBIX KJIeTOK. Criepmarorene3 u ooreHes. CTpOEHUE MOJOBBIX KIIETOK.
OmnonoTBOpeHne U YMOPHOHAIEHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OMIJIOOTBOPEHHUS
Hapy>XHoe, uccienoanus. [lapreHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHOJIOrUs — HayKa O pa3BUTUHU
Opranu3MoB. Mopgozcenes — 00Ha u3 enasnvix npooiem smopuonocuu. [lonamue mopghozeros u
Mmooenu mopghocenesa . Cragum SMOpUOreHe3a KUBOTHBIX (110 TPUHLIUITY

msrymkn). ApoGnenue. Tumsl gpoOnenus. [Jemepmunuposantoe u HeOepmMuHUpOB8aHHoe
opobnenue. bracmyna, 6udwt 6aacmyn . OcoOEHHOCTU APOOIEHUS

MJIEKOMHUTAIOMIMX. 3apOABILIEBBIE JIMCTKU (TacTpyiaLus). 3aKkjiagka OpraHoB U TKaHEH U3
3apOABIIIEBBIX JINCTHEB. B3anMHOE BIMSHNE Pa3BUBAIOIIETOCS 3apoibliia (IMOpHOHATIbHAS
UHAYKLUA). 3aKiIaKa Mj1aHa BOCCTAHOBIICHUS TUTAHUS KaK pe3y/IbTaT HepapXUuecKux
B3auMozeiicTBuil reHoB. HaGmonenne 3a SMOpHOHANBHBIM Pa3BUTHEM PA3IMYHBIX (PaKTOPOB
OKPYXarOLIEN CPEIBI.

PocT u pasButhe xxuBoTHbIX. [locTaMOpuoHanbHbii epuon. [Ipsmoe u Henpsmoe

passutHe. PazButne ¢ MeTamop030M y 6€CrI03BOHOUHBIX U MTO3BOHOYHBIX

KUBOTHBIX. bruonornueckoe 3HaueHue NPsIMOro U HEMPSIMOI'O Pa3BUTHUSL, UX PACIIPOCTPAHEHUS B
npupoze. Tunsl pocTa )KUBOTHBIX. PAKTOPHI PEryISLIUUA POCTA )KUBOTHBIX U YenoBeka. Ctaauu
MOCTAMOPHUOHATILHOTO Pa3BUTHUSA KUBOTHBIX U uesioBeka. [lepuonbl oHTOrenesa

yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMUECKU e ITPOLIECCHI.

PasmHoxenue u pazsutue pacreHuil. 'ameropur u ciopoput. Meiio3 B KU3HEHHOM ITUKIIE
pactenuii. Ob6pa3oBaHue criop B mpoiecce Mmeiioza. ['amerorenes y pacrenuii. OmionoTBopeHue
U pa3BUTHE PACTUTEIIbHBIX OPraHU3MOB. J[BOITHOE OIUIOIOTBOPEHUE Y IIBETKOBBIX

pactenuii. OOpa3oBaHuE U Pa3BUTHE CEMSIH.

MexaHU3MBbI PETYJISIUN OHTOI€HE3a Y PACTEHUH U KUBOTHBIX.

JdemoHcTpauuu

Hoptpetsi: C. I. HaBammn, X. [lIneman.



Tabauiel U cxeMbl: «BereTaTuBHOE pa3MHOKEHUEY, « TUIIBI OECITOIOr0 Pa3MHOKECHHUS»,
«Pa3MHOXEHHE XJTAMHIOMOHAIbI», «Pa3MHOXKEHHUE IBIIEHBD», «Pa3MHOXKEHUE THIPBI»,
«Meito3», «XpoMocoMbl», «I'ameroreHes3», «CTpoeHu e AULEKIIETOK U CIIEPMATO30UI0BY, «
OcHoBHBIE cTauu OHTOreHe3ay, «lIpsmoe u HenpsAMoe pa3BuTHe», «Pa3BuTHE MalICKOTO KYyKa»,
«PazButue capaHun», «PazBUTHe IArymKun», «J/[BOiTHOE OMJIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», « CTpoeHrEe CeMSH OTHOIO0JIbHBIX U ABYAOJBHBIX PACTEHUMN », « KU3HEHHBIN ITUKIT
MOPCKHX KanycT », «Kn3HEeHHBIA LIUKII MXa», «KU3HEHHBIN LUK NalTOPOTHUKAY, «KU3HEHHBIN
IIUKJT COCHBI».

OO6opynoBanue: CBETOBOH MHUKPOCKOI, MUKPOMPENapaThl SUIIEKJIETOK U CIIEPMAaTO30HI0B,
Monenb «L{UKIT pa3BUTHA JISATYLIKH.

JlaboparopHas padota «/3yueHue MoJOBbIX KIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax».
JlaboparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIIUX PACTEHHII».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U M3MEHYMBOCTH OPraHu3Ma.
Hcropust cTaHOBIIGHUS U Pa3BUTUS IeHETUKH Kak Hayku. Pa6oter Menaens, I. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX YUEHBIX B TeHeTHKe pa3BuTus. Padotel H. K. Kosbiiosa,
H. 1. BaBuioBa, A. H. Benosepckoro, I. JI. Kapneuenko, FO. A. ®unumnueHko,

H. B. Tumodeena-Pecosckoro.

OCHOBHBIE I'€HETHYECKHE MOHITUS U CUMBOJIBL. [ OMOJIOrHYHBIE XPOMOCOMBI, aJJIEJIbHBIE T€HBI,
aJbTepHATUBHBIEC IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YucTas JUHUSA, TUOPUbL, TeHOTHII, (heHOTUT. OCHOBHBIE METOABI T€HETHKU:
TUOPHUI0IOTUYECKUH, ITUTONIOTUYECKUN, MOJIEKYIISIPHO -T'€H €THUE CKHIA.

JdeMoHcTpanuun

[optpetst: I. Mennens, I. ne @pus, T. Mopraun, H. K. Kosnbios, H. U. BaBuiios,

A. H. benozepckuii, I. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.
Tabnuibt U cxembl: «MeToabl FeHETUKI, «CXeMBbI CKpEIIHBaHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpenmBanue. [1epBorii 3akoH MeHiens — 3aK0H eTMHO00pa3usi THOPHIOB
nepBoro nokosieHus. [IpaBuiio nomuanpoBanus. Bropoi 3akon Menzens — 3akoH
pacrpeneneHus mpu3HakoB. L{utonornyeckre 0CHOBBI MOHOTUOPUIHOTO

CKpelMBaHus. [ M11oTe3a 4ucTOThl UIPHI.

Anamusupyromee ckpemmBaHue. IIpoMexxyTounslil XapakTep HaciaenoBanus. Paciienienue
IIPU3HAKOB IIPHU HETIOJIHOM JOMUHUPOBAHNH.

JurubpunHoe ckpemmpanue. TpeTuii 3akoH MeHens — 3aKOH He3aBUCUMOr0 Hacllel0BaHHsI
NpU3HaKoB. LluToornueckue 0OCHOBBI TUTHOPUAHOIO CKpPEIMBaHUSL.

CuennenHoe uccienoBanue npuzHakos. Pa6otsl T. Moprana. CrerieHHOe Hacje0BaHue I'eHOB,
HapylIEeHUE CUEIJICHHUS MEX1y TeHaMu. XPOMOCOMHAs TEOPUS HACIEICTBEHHOCTH.
I'eneTnueckuii mos. XpoMOCOMHBIM MEXaHU3M OIIPENeIeHUs 10J1a. AyTOCOMBI U ITOJIOBBIE
XpOMOCOMBI. | OMOraMeTHBII U reTeporaMeTHbIN noj. [eHeTndeckas CTpyKTypa IMOJI0BBIX
xpoMmocoM. HacienoBanue npu3HaKoB, CLIEIVIEHHBIX C TOJIOMKOM.

I'enotun kak nenocrHas cucrema. IlneoTponust — MHOXKECTBEHHOE IEHCTBHE

rena. MHOXeCTBEHHBIN ajuien3M. B3zauMoaencTBre HealIEIbHbBIX

reHoB. Kommiementaprocts. Onucras. [lomumepus.

I'eneTrueckuii KOHTPOJIb Pa3BUTUS PACTEHUH, JKUBOTHBIX U YEJIOBEKA, a TAKKE KOHTPOJIb UX
IIPOLIECCOB, ITOBE/ICHUS U KOTHUTUBHBIX QyHKIMI. [ eHeTnueckne MexaHu3Mbl CHMOMOreHe3a,
MEXaHU3MBbI B3aUMOJEHCTBUS «XO0341H — NIapa3uT» U «XO35IMH — MUKpOOMOM». I eHeTnueckune
aCIIeKThl KOHTPOJIS U U3MEHEHHsI €CTECTBEHHOM MH(POPMAIIUH B KIIETKaX U OpraHu3Max
ITOKOJICHUH.

JdemoHcTpauuu

Iloptperst: I. Menaens, T. Mopras.



Tabauiel 1 cxeMbl: «IlepBblii 1 BTOpo# 3akoHbI MeHensn», « Tpetuii 3akoH MeHaemns»,
«AHanmm3upyrolee ckpemuBanuey, «Henomnoe nomunupoBanme», «ClemsIeHHOE UCCIIEIOBAHNE
MPU3HAKOB y npo30dmibly, «'eHeTnka momna», «Kapuorun uenoBekay, «Kapuorurn apo30Quisy».
, «Kapuorun ntuue», «MHOXKECTBEHHBIN ajulenn3M», « B3aumoaencrBue reHoBy.
O06opyioBaHKE: MOAEIb JIJIS PACIIPOCTPAaHEHUS MPU3HAKOB €AMHO00Pa3us THOPHUIOB TIEPBOTO
MOKOJICHUS ¥ pa3zelieHus MPU3HAKOB, MO EIb JJIs POSBJICHUS MTPHU3HAKOB HE3aBHCUMOTI'O
HAacJeI0BaHMsI, MOJEIb JJIs1 IPOJOKEHUSI TPU3HAKOB CIEMJICHHOTO HACJIE0BaHUSI, CBETOBOMU
MHUKPOCKOT, MHKporpenapar: «Jpo3oduna.

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aunMonelicTBue Ipu BO3AEHCTBUM I€HOTHUIIA U Cpella IPEBPAIIAOTCS B

¢derotun. U3MeHUNBOCTH MpU3HAKOB. KauecTBEHHBIC U KOJIMYECTBEHHBIC TPU3HAKH. BUIbI
W3MEHYMBOCTH: HEHACIIECTBEHHAS U HACJIEICTBEHHAS.

MonudukamoHHass ”3MEHYMBOCTh. POJTb 3aKITIOYEHHS B CTOPOHY MOITU(PUKAIIMOHHOMN
u3MeHunBocti. Hopma CocrosiHue nmpusHaka. BapuaunoHHbIi psit ¥ BapualimoHHas kpuBas (B.
Noranucen). CoiicTBa MoAH(UKAMOHHON U3MEHUYHUBOCTH.

l'enotunuueckas n3MeHYMBOCTh. CBOWMCTBA TEHOTUITUYECKOM N3MEHUMBOCTH. BuIbI
TeHOTUTTNYECKOW M3MEHYMBOCTH: KOMOWHATUBHASI, MyTallHOHHASI.

KomOunaruBHast n3MeHYMBOCTh. Mei03 U TI0JIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHYHMBOCTH. Polb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JaHUU T€HETUUYECKOTO pa3Hoo0pa3us
B IIpeJieax OJHOI0 BUJA.

MyTaunoHHast U3MEHYMBOCTb. BUJIbI MyTalMii: FreHHbIE, XPOMOCOMHBIE,

reHoMHbIe. CIIOHTAaHHBIE U HHAYIIMPOBAHHBIE MyTallMU. S 1€pHbIE U LIUTOIIA3MATUYECKHUE
MyTauuu. Comarnyeckue 1 1ojaoBble MyTauuy. [IpruunHbl BOSHUKHOBEHMS MyTalluil. MyTareHsl
1 UX BIIMSHHUE HA OPraHU3MBbl. 3aKOHOMEPHOCTh MYTAILMOHHOIO IIpoLecca. 3aKOoH
TOMOJIOTHYECKUX PAA0B B HaciencTBeHHON n3MenunBocT (H. Y. BaBuioB). Buesnepuas
W3MEHYMBOCTb U HACJIEICTBEHHOCTD.

Dnuecenemuka u 3nuUceHOMUKA, POJIb INULEHEMUYECKUX PAKMOPO 8 8 HACIe008AHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE 8 OP2AHU3ME.

JdemoHcTpauuu

Iloptperst: I'. ne ®pus, B. Noranncen, H. Y. BaBuios.

Tabauiel u cxeMbl: «Bubl U3MEHYUBOCTH », « MoaupUKaIMOHHAsI U3MEHYHBOCTDY,
«KoMOuHaTHBHASI ©3BMEHUYUBOCTHY, «Melo3y», «OmnonorBoperuey, « eHeTndeckne 3a001eBaHUs
YyenoBeKa», « BUabl MyTalum.

Ob6opynoBaHue: KUBbIE U TepOapHbIe IK3EMILISIPbl KOMHATHBIX PACTEHUHN, PUCYHKH
(poTorpadun) >KMBOTHBIX C pa3IMYHON XPOHOIOTUYECKONH H3MEHUHUBOCTHIO.

JlaboparopHas padoTa «/ccienqoBanue 3aKOHOMEPHOCTEH MOIU PUKAITMOHHOM
n3MeH4YUBOCTU. [locTpoeHne BapuallMOHHBIX PAI0B U BApUALMOHHON KPUBOU».

Tema 14. I'eneTHKAa YejioBeKaA.

Kapuotun yenoBeka. MexayHapoHas IporpaMma UCCiIeIOBaHUs TeHOMA YeloBeKka. MeTobl
W3yUYCHHS 'eHETUKH YeI0BEeKa: TeHEeaIOrnYeCKUi, OJIM3HEI[OBBIN, IIUTOTeH CTUYECKUM,
MOMYJISALIMOHHO-CTATUCTUYE CKUM, MOJIEKYJISIpHO-TeHeThdeckuil. COBpeMEHHOE OIpeiesieHne
TCHOTHUIIA: ITIOJIHOTCHOMHOC CGKBGHHpOBaHI/IC, FeHOTI/IHI/IPOBaHI/IC, B TOM YHUCJIC C IIOMOIIBIO HHP-
ananm3a. HacnencrBennbie 3a001eBaHus YeoBeKa. [ eHHbIE U XPOMOCOMHBIE 3a00IeBaHMs
yenoBeka. bone3Hu ¢ HacleACTBEHHOM MPeApacoNoKEeHHOCTHIO. 3HAYEHUE METUIIMHCKON
T'CHCTUKHU B IPCAOTBPAIICHUHY U BOSHUKHOBCHHUH I'CHECTHUYCCKUX 33.60JI€B3.HI/H71

YeJIOBCKA. MGI[I/IKO-I‘GHGTI/I‘ICCKOQ KOHCyHBTHpOBaHI/IC. CTBOJIOBBIC KJICTKU. HOHSITI/IG
«TEHEeTUYeCKas Harpy3Ka». DTHYECKHE aCIIEKThI B 00JaCTH M CCIICAOBAHIMN PElaKTHPOBAHHUS
T€HOMAa M CTBOJIOBBIX KJIETOK.



I'eHeTrueckue (hakTOPHI MOBHIIIICHHOW YyBCTBUTEILHOCTH YEJIOBEKA K XUMUYECKOMY
3arpsA3HEHUIO OKpYKarollen cpeapl. [eHeTnueckas npeapacnoiokeHHOCTh YelTOBEKa K
IIaTOJIOTHSIM.

JdeMoHcTpanuun

Tabauiel U cxeMbl: «Kapuotum yenoBekay, « MeTobl U3y4EHHUS TCHETUKH YEJIOBEKaY,
«'eHernueckue 3a00I€BaHNS YETOBEKA.

IIpakTnueckas padora «CocraBieHUE U aHAIU3 POJOCIOBHON ».

Tema 15. Boioop Teu

JlomecTukanus u BeIOOp. 3apokaeHue cenekuun u peructpanun. O0yuenue H. Y. Basumnosa o
[lenTpax NpoucxXoXIeHUsI 1 MHOT000pa3us KyJlIbTypHBIX pacTeHui. Poib cenekunu B co3nannu
pa3IMYHBIX PaCTEHUH U MOPOJ )KUBOTHBIX. COpT, Mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKUX PSJI0B
B HacnencTBeHHOU n3meHunBocTH H. . BaBuiioBa, ero 3naueHue /st CENEKIIMOHHONW paOOTHI.
Mertonbl cenekimoHHON paboThl. VickyccTBEHHBIN 0TOOP: MacCOBBIH U

UHAMBUAYaAIbHBIA. DTarbl KOMOMHAIIMOHHON cenekuuu. McnpiTanue mpon3BoanuTenel mo
noroMcTBY. OTOOp MO FEHOTHUITY C TTOMOIIBIO OIIEHKU (PEHOTUIIA ITOTOMCTBA M OTOOp IO
reHoTHNy ¢ oMo ananusa JJHK.

HckyccTBeHHBIN MyTalus Kak METO/]] CENEKIIMOHHOM paboThl. PaguannoHHbIN 1 XUMUYE CKUMA
MyTareHe3 Kak MCTOYHUK MyTaluil B KyJbTYpHBIX (popmax opraHu3MoB. Vcnonb3oBanue
TeHOMHOI 00paboTku U MeTofoB pekomOuHanTHOM JIHK a1 momyueHuss HCXOAHOTO MaTepuaia
JUISL CEJIEKLIMH.

[Tonyuenue nonunaou0B. BHyTpuBuaoBast rudbpuansamnus. bIu3koponcTBeHHOE CKpEeIIUBaHHe,
iy nHOpuAMHT. HeponcTBeHHOE ckpelyBaHue, Wi ayTOpUAKHTL. ['eTepo3uc u ero

npuyuHa. Mcnons3oBanue rereposuca B cenekuuu. Otnanénnas rudpunusanus. [Ipeogonenue
Oecruionus MeKBHUIOBBIX THOPHUIOB. J{O0CTHKEHUS CeNEKIINK PACTEHUN U )KUBOTHBIX. « 3e1éHas
DesoNIoYULY.

CoxpaHeHue U U3y4eHHE FeHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M UX JUKUX POAHYEH
JUTSL CO3/IaHUSI HOBBIX COPTOB M THOPUIOB CEJIbCKOXO3SHCTBEHHBIX KYIBTYp. M3yuenue,
coxpamenue u ynpasienue 2eHemui4eCKUMU pecypcamu CenbCKOX035AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Hucie ¢ npUMeHeHUeM CO8PEMEHHbIX Memo008 HAYYHbIX UCCIe008AHULL, Nepedosblx uoel u
nepcnekmueHblX MexHON0Ul.

JdemoHcTpanuu

Iloprpetsl: H. 1. Basunos, 1. B. Muuypus, I /. Kapneuenxo, I1. I1. JIykpsHeHKo,

b. JI. Actaypos, H. bopuoyr, /I. K. benses.

Tabnuub! u cxembl: «LleHTPbI MPOUCXOKIEHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX PACTEHHI», «3aKOH
TOMOJIOTUYECKHUX PSAJOB B IIOCJIE10BATEIbHON H3MEHUUBOCTH », «METO/IbI CENEKIIUN»,
«Otnanénnas rudpuauzanus», « Myrareues.

Tema 16. BnoTexH0JIOTHS B CHHTEeTHYECKAasl OMOJI0THs.

OOBEKTHI, UCTOJIL3YEMbIE B OMOTEXHOJIOT MU, — KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
WCCIICJIOBAHUS, UX XapaKTEPUCTUKHU. TpaTuliMoHHass OMOTEXHOJIOTHs: X1e0omeueHre, MoJIy4eHHE
KHCIIOMOJIOYHBIX TTPOAYKTOB, BUHOAEINE. MUKpoOroorudeckuii cuate3. OObeKThl
MHUKPOOHOTIOTHYECKUX TeXHOJorui. [Ipon3BoncTBO O€IKOB, aMUHOKHUCIIOT U BUTAMUHOB.
Coznanue TeXHOJIOTUH U HHCTPYMEHTOB II€JICHANPABICHHOTO H3MEHEHHUS U KOHCTPYUPOBAHUS
T€HOMOB C IIEJIbIO TIOJTYYEHHUS OPTaHU3MOB M X KOMIIOHEHTOB, COIEPKAIINX HE BCTPEUAIOIIUECS
B MpUpOjie OMOCHHTETUYECKUE MY TH.

Knerounas nHxxenepusi. MeTonbl KyJIbTUBUPOBAHHUSI KIETOK U TKAHEN PACTEHHUI U

UBOTHBIX. Kprnobanku. Comarnueckas TrHOpHIU3aIis U COMaTHYECKUI

ambOpuorenes. Mcnonp3oBaHue rarionioB B CENEKIINN pacTeHuil. [1onyuenue MOHOKIO HANb HbIX
aumumen. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX AHMUMEN 8

meduyure. VICKyCCTBEHHOE OILIONOTBOPEHUE. PEKOHCTPYKITUS SHIIEKIETOK M KIOHUPOBAaHUE



KUBOTHBIX. METOJ] TPAaHCIUIAHTALIUU SIEPHBIX KIETOK. TexHoio2uu 0300poe6ieHus,
KYIbMUBUPOBAHUSA U MUKPOKIOHATLHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbIMYP .
XpoMocOMHas U TeHHAsi HH)KeHepusl. VICKyCCTBEHHBIN CHHTE3 T€HOB U KOHCTPYMPOBAHHE
pexomObunanTHbIX IHK. Co30anue mpanceennvix opeanuzmos . JJoCTHXEHUS U IEPCIEKTUBBI
XPOMOCOMHOM ¥ T€eHHON MH)KEHEPUH. DKOJIOTHUECKHE U dTHUECKHUE TPOOJIEeMbI TeHHON
WHKEHEPUU.

Menunuackue onorexnosorur. [loctrenomuas nudpopas meaunuHa. ITLP-

nuarHoctuka. MerabosoMHbBIN aHaJIn3, TeHOLEHTPUYECKUN aHaIN3 MPOTeoMa YelloBeKa JJIst
OLIEHKU COCTOSTHUS €T0 3/10pOBbs. VCroap30BaHUE CTBOIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-0nonHxeHepus s pa3paboTku GPyHIaMEHTAJIBLHBIX OCHOB COBPEMEHHBIX TEXHOJIOTUN
CO3MaHUsl, KOMILIEKCHBIX TKaHEH, TEXHOJIIOT U TPEXMEPHOTO OMONIPUHTHHTA U cKapOIIUHTa
JUTSL pEIISHUS 3a]1a4 ePCOHAM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BAaKIUH C LIENBI0 00eCnedeHs] KOMOMHUPOBAHHON 3aIIUTHI OT
Bo3OyauTeneit OPBU, yctaHOBIEHUE MOJIEKYISIPHBIX CTPYKTYp ecTecTBeHHbIX PHK -

cozep KalluX BUPYCOB, BBI3BIBAIOIINX OMAacHbIe 0C000 3a00JIeBaHUS YETIOBEKA U KUBOTHBIX.
JdemMoHcTpanuun

Tabauiel u cxeMbl: «lcnosib30BaHUE UCCIIEAOBAHUN B POMBIIINIEHHOM IIPOU3BOJICTBE,
«KnerouHast nH)xeHepus», «l eHHas HHKEHEPU».

JlaboparopHas padora «/3yuenrne 00beKTOB OMOTEXHOIOTUN.

IIpakTnuyeckas padora «llomyueHre MOTOYHOKHUCIBIX TPOLYKTOBY.

11 KJIACC

Tema 1. 3aposknenue U pa3BuTHe IBOJIONUOHHBIX MPeACTABJEHU B 0MOJIOTHH.
OpomonnonHas Teopus Y. [lapsuHa. [Ipennocsuiky BOSHUKHOBEHUA JapBUHHA3MA. JKU3Hb U
Hay4Has aesitesibHOCTh Y. /[apBuHa.

JBwxymuecs cuibl BU0B 1o Y. JlapBuHy (BbICOKas CTENIEHb pa3MHOXEHUSI OPraHU3MOB,
HacJeICTBeHHAs: U3MEHYMBOCTb, 00ph0a 3a CyI1eCTBOBAHUE, MBICIIM U MCKYCCTBEHHBIN 0TOOD).
Odopmnenue cunTerndyeckoi Teopuu 3omornuu (CTI). Helitpanbhas Teopus

peBomoruu. CoBpeMeHHas 3BOJIIOIMOHHAs OMOJIorHsl. 3HaueHHe SBOIIOI[MOHHOMN Teopuu B
€CTECTBEHHO-HAYYHOM KapTHHE MHUpa.

JdemoHcTpanuu

Hoptpetsl: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. [lapBuH,
C. C. YetBepuxos, 1. 1. HImansraysen, x. Xonzaeitn, /. K. benses.

Tabmuue! u cxembl: «Cucrema xuBoit mpuponsl (1o K. JIunuero)», «JlecTHuIa )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3m GopMHpOBaHUS MPUCIOCOOIECHUN Yy pacTeHUI U )KUBOTHBIX (TI0
Jlamapky)», «KapTta-cxema mapuipyta nyremectsusa Y. lapsunay, «Haxonku Y. Jlapunay,
«®Dopmbl 60prOBI 32 cylecTBOBaHUEY, «Ilopoasl romydeii», « MHOroodpasue KyJIbTypHbBIX (opM
KamycTh», «[lopoabl ToMamHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUIOB (110 Y.
HapBuny)», «Cxema paBeHCTBA JBIKYILEH CUJIBI CUIJIOBOHN MUBUIN3AUN», « OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKOM TEOPUU 3BOJIIOLIUM Y.

Tema 2. MUKpPO3BOIIOLUSA U €€ Pe3yabTaThl

[Monmynsuus Kak aneMeHTapHas eauHHUIA 3BoMonuU. COBpEMEHHbIE METO/IbI OLIEHKU
TEHETUYECKOTO Pa3HOo00pasusi U CTPYKTYphI nmonysisinuid. Mi3smeHnenue reHodoH1a Kak
aNIeMEHTapHOE 3BOTIOIIMOHHOE SBJIEHUE. 3aKOH reHeTnyeckoro papHosecus JJx. Xapau,

B. Baitn6epra.

DneMeHTapHbIe (GaKTOPHI (ABMKYIIHE CHITBI) SBOMONNUU. MyTallMOHHBIN

nporecc. KomObunarnBHas n3MeHIUBOCTh. Jlpeli TeHOB — ciydaiiHble HeHApaBICHHbIE
M3MEHEHHS YaCTOTHBIX ajiesiell B momynsusax. D ekt ocHoBarens. I gdexm OymuvLiouHo2o
eopnviuka. CHUdNCEHUE 2eHemUYecKo20 pa3sHoobpasusa: npuuuna u creocmeus. Ilpossnenue
aghghekma Opetigha eenos 8 Kpynuvix u meakux nonyaayusx. Murpanuu. V307sus momyssiui:
reorpaduueckas (MpocTpaHCTBEHHAsI), Onooruyeckas (penpoayKTUBHas).



EctecTBenHblIil 0TOOp — HanpaBistonmii GpakTop Bosonnn. @opMbl €CTECTBEHHOTO 0TOOpA:!
JBIDKYINKE, CTAOMIM3UPYIOIIKE, pa3phiBatoye (pa3pymuTensubie). [lonoBoit

oT60p. BO3HUKHOBEHNE U 3BOIIOIMS AKTUBHOI'O MOBEIEHUS )KUBOTHBIX.

[Ipucrioco01eHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPOIBOJOLIUU. Bo3HUKHOBEHNE
MPUCIIOCOOJICHUH Y opraHnn3mMoB. Apomopdo3sl U uaroanantanuu. [IpuMepsl npucnocodaeHui
y OpraHu3MoOB: MOP(OJIOTHYECKUE, KOHTYKTUBHBIC, OMOXUMUYECKHE,

nosesieHYeckre. OTHOCUTENBHOCTh IPUCIOCOOIIEHHOCTH OPraHU3MOB.

Bupn, ero kputepuu u cTpykTypa. BunoobpasoBanue kak pe3yiabTaT MUKpOdBotonuu. M3omsanus
— KiIroueBoi paxktop BugoobpazoBanus. I1yTtu u cnocoObl BuA00Opa3zoBaHus: anaonaTpudeckoe
(reorpaduueckoe), cMMIaTpuyecKoe (IKOJIOTHIE CKOe), KMTHOBEHHOEY (ITOJIMTLIONTU3AITHS,
rubpuauzanus). JJTenbHOCTh S3BOTIOIMOHHBIX ITPOI[ECCOB.

MexaHu3Mbl (P OPMHPOBAHHUS OMOJIOTHUECKOT0 pa3HO00pa3usl.

Posb 3BOMIOIIMOHHOM OMOTOTHH B pa3paboTKe HAYYHBIX METOIOB COXPAHEHHS
6uropazHooOpazus. MUKPOIBOIIONMS U KOIBOIOLMS TAPA3UTOB M UX X0351€B. MeXaHU3MBbI
(dbopMUpOBaHUs yCTOWYMBOCTHA K aHTUOMOTHKAM U cpelicTBaM O0pbObI C HEl.

JdemMoHcTpanuun

Hoprpertsi: C. C. YerBepukos, J. Maiip.

Tabauiel u cxeMbl: «MyTalOHHAs U3BMEHYUBOCTBY, «[lomymsironHas CTpykTypa BHAA,
«Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray, «IBUxKyIye CUiIbl IBOJIIOLIUNY,
«OKONOrnyuecKas U30SLIUs MOMyJISUN ceBaHCKOHN dopenny, «leorpaduueckas H3OISIHS
JMCTBEHHHULIBI CHOMPCKOM U JIMCTBEHHUIIBI AypPCKOi», «[lomynsinoHHbIe BOJTHBI KOPEHHBIX
XHIITHUKOB U JKepPTBBD», «CXema JeiicTBUil ecTeCTBEHHOro 0Toopay, «DopMbl O60PLOLI 3a
BBDKUBaHMEY, «VHIyCTpUaIbHBIN MeTaHu3M», «KUBBIE MPUPOTHBIE PECYPCHIY,
«[ToxpoBUTENBCTBEHHAS OKpACKa KUBOTHBIX», «IIpenynpexaaroias okpacka )KHUBOTHBIX»,
«®Puznonornyeckue agantauuny», « Ipucrnocob1eHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCTDY.
», «Kpurepuu Buna», «Buasl-aBoiHUKN», «CTPYKTYypa BUaa B mpupoae», «Crnocoobl
BHI000pa3oBaHusy, «l eorpadudeckoe BUI000pa3oBaHUE TPEX BUAOB JTAHIBIIICH ),
«IKOJIOTHYECKOe BUI000pa30BaHUEe BUIOB CHHUITY, «[loaummon sl pacteHuiiy, «KamycTHo-
PENECUHBIN THOPUTTY. ».

Ob6opynoBanue: repdbapuu pacTeHui, KOJIJIEKIIUU pacTeHil, dyderna NTHI] U 3Bepel ¢ mpuMepaMu
Pa3IMYHBIX MPUCIOCOOICHUH, YyUesa MTULl ¥ 3Bepel pa3HbIX BUIOB, TepOapuu pacTeHHMA
OM3KHUX BUIOB, 00pa30BaHHBIC PA3IMUYHBIMU CIIOCOOAMH.

JlaboparopHas padora «BrisiBieHIE H3MEHUYMBOCTH Yy 0COOEH OTHOTO BUA.

JlaGoparopHasi padota «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJI0LMS U €€ Pe3yabTaThl

Metozas! n3yueHuss Makpol3Boouu. Ilaneonronornueckue MeTobl U3y4eHHUst

sBomonuu. [lepexonnusie popmbl U HUITOreHEeTHUECKHUE PSJIbI OPraHU3MOB.

buoreorpaduueckue Mmeronsl n3ydenus nuBuan3anun. CpaBuenue Gpruopsl u GpayHbl MATEPUKOB
1 ocTpoBOB. buoreorpaduyeckue oomactu 3emnn. BUapl-oHIEMUKH U PETUKTHI.
DOMOpPHOTOTHYEeCKUEe U CPAaBHUTEIBHO-MOP(oIornyeckrue MeToabl U3ydeHHs

3BOJIIOIIMU. ['eHeTnYecKkrue MeXaHu3Mbl 3BOJIIOLMH, OHTOT€HE3a U MPOIBUKEHU s SBOITIOLMOHHBIX
HOBLIECTB. ['OMOIOrMUHbIE M OAMHAKOBBIE OpPraHbl. PynrMeHTapHble Opranbl U

aTaBU3Mbl. MOJIEKYISIPHO-TEHETHYECKME, OMOXUMUYECKHE U MaTEMaTHIECKHE METOIBI H3y4CHHS
sBomonu. ['omonoruyneie reHbl. COBpEeMEHHBIE METO/IbI TOCTPOSHUs (PUIIOTECHETHYECKIX
TEXHOJIOT U .

XpOMOCOMHBIE MyTallU{ U BOJIIOIUS TEHOMOB.

OO0mue 3aKkoHOMEPHOCTH (TIpaBHIIA) SBOMIONHH. [Ipunyun usmenenus ¢yuxyuu . HeodpatumocTtsb
peBosmoIu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB IBOJIOIUH.

JdemoHcTpauuu

[optpetsi: K. M. bap, A. O. Koanesckuii, ®. Mroep, 3. ['ekkens.



Tabauiel U cxeMbl: «DHIIOreHeTUYECKUI PSIJT JIOMAIN», K APXEONTEPUKCY, «3BEpO3yObIe
sepbl», «Crerouedaisl», «Puanoputs», « CeMeHHbIe anoOpoTHUKWY, «buoreorpaduueckue
30HBI 3eMn», «Jlperid KOHTUHEHTOBY, «PemukTh», «HavdanbHbie cTagumy. SMOPHOHAIBHOTO
Pa3BUTHSI TO3BOHOYHBIX )KUBOTHBIX», «] OMOJIOTMYHBIE U TTOXOXKHUE OpraHbl», « PyniuMeHTb»,
«ATaBH3MBI», « XpOMOCOMHBIC HAOOPHI YEJIOBEKA U IMIMMIIaH3e», «] JaBHbIC HAIIPaBICHUS
IBOMIOIUNY, «OOIIHME IPUHITUATIBI SBOJIIOIIHI.

O6opynoBaHue: KOJUIEKIIHH, TepOapuu, MyJISDKU IIPUPOIHBIX YaCTe OpraHu3MOB, MYJISKA
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M ATABU3MOB, KOJUJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHne U pa3BuTHE )KM3HU Ha 3emJie.

Hayunble runore3sl NporCcXoXI€HN KU3HU Ha 3emiie. AOuoreHes u naHcrnepMmus. Jlonayunble
MIPEJCTaBJICHUS O 3apOXKACHUM KU3HHU (KpeallnoHU3M). [ MmoTe3a noCTOSHHOIO CaMO3apOyKACHHUS
XKHU3HU U ee mpoBepka onslToM ®. Penu, JI. Cnamnanuanuy, JI. [Tacrepa. [Ipoucxoxaenue sxu3Hu
1 acTpOOHOJIOTHS.

OcHOBHBIE 3Tallbl HEOpraHMYeckol nuBKUIN3anuu. [lnanerapuas (reonoruueckas)

ABONIONHUS. XUMHUYECKast SBONIIOLNA. AOMOTeHHBIH CHHTE3 BELIECTB U3 HeopraHuueckux. OmbIT
C. Munnepa u I. FOpu. O6pazoBanue nonuMepos u3 MoHoMepoB. Koarepsarnas runoresa

A. 1. OnapuHa, runores3a nepsuyHoro oynaboHa J[>x. XonjeiiHa, FreHeTHu4ecKas TunoTes3a

I Ménnepa. Pubosumsi (T. Uek) u runoresa «mupa PHK» V. 'nn6epra. ®opmupoBanue
MeMOpaH 1 B3aUMO/IeHCTBHE MTPOTOKIIETOK.

Ucropus 3eman u Mmeroasl ee uzydenus. Mckonaemple oprannueckue ocTaTku. I eoxpoHosiorus u
ee MeToasl. OTHOCUTENbHAS M a0COTIOTHASI TEOXPOHOIOTHS. [ €0XpoHOIOrnYecKas 1Kaaa: S0HbI,
SIOXH, TIEPUOJIbI, FTTOXH.

HauanbHble 3Tanbl opranndeckoi nuBmin3anuu. [1osBieHne 1 3BOMOLMS TEPBBIX

KJIETOK. DBOJIOIMS MaiiHepa. Bo3HUKHOBEHME MepBbIX dKocucTeM. COBpeMEHHbIE MUKPOOHbIE
OMOIUIEHKH KaK aHaJor MepBhIX Ha 3emiie coobuiecTB. Ctpomaronutsl. [IpokapuoTsl u
9YKAapHOTHI.

[Tpoucxoxaenne sykapuot (cuMOroreHes). IBOMOIHOHHOE TTOJIOKEHHIE

BUpYcOB. [IponcxoxaeHne MHOTOKJIETOUHBIX OpraHU3MOB. BO3ZHUKHOBEHNE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl HBOJIOIUHU BeeX pacTeHuid. OcHOBHBIE apoMop( 036l pacTeHHi. Boixon
pacTteHuii Ha cyly. [losBieHHE CIOPOBBIX pacTeHUI U 3aBOeBaHUE UMU cyIId. CeMeHHbIe
pactenus. IIponcxoxk1eHrE IBETKOBBIX PACTEHUM.

OcCHOBHBIE Tanbl KIETOYHON BOIIOIMH MUpa. OCHOBHBIE apoMOp(} 03Bl KUBOTHBIX. BeHickas
¢ayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE cCOBpeMeHHoro Tuna. [lepBbie XopioBbie
XKUBOTHBIE. JKU3HB B BoJe. DBOMIONUS TO3BOHOUHBIX. [Iponcxoxaenue ampuduii u

pentuiuid. [IponcxoxaeHne miaekonuTaromux u ntul. [IpuHnun kiroueBoro

apomopdoza. OcBoeHne 6€CrOo3BOHOYHBIMU U TIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emIie MO 3paM U EPUOJAM: apXeil, TPOTEPO30i, AIE0301, M 30301,
KaitHo30M. O01Iast XapaKTepUCTHKA KIIMMaTa M re0JIOTMIeCcKux mporeccon. [losBnenue u
paciBeT XapaKkTepoB Tel. YrieoOpa3oBaHUE: €ro COCTOSHUE U BIUSHIE HA TA30BbIN COCTaB
aTMocQepBhl.

MaccoBble BBIMUPaHHS — SKOJIOTUYECKUE KPU3UCHI TTpolsioro. [IpudnHel U nocnencrBus
MaccoBbIX BbIMUpaHui. COBpeMeHHast SKOJIoruuecKasi KpUu3MCcHas CUTyalus, ee

ocobenHoctu. [Ipobiema coxpaHeHnus 6Mopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHas cucTemMa opraHu4eckoro Mupa. IlpuHiunel opranuzanuu

oprann3anuii. OCHOBHbIE CHCTEMAaTHUECKHUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpanun

[Hoptpetsl: ®. Penu, JI. Cnannanuanu, JI. [lactep, Y. 1. Meunukos, A. . OnapuH,

Hx. Xonneitn, I. Mémnep, C. Munnep, [. FOpu.

Tabmuier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [TacTepa mo usy4ueHuto
caMmo3apoXaAeHUs KU3HN», «Cxema onbita C. Mumnepa, I FOpuii», «9Tanbl HeopraHuieckoi




3BOIOLMNY, «['e0XpoHOJIOrnYeckas mkaia», « HagaabHble 3Tanbl OpraHu4eCcKO SBOJIIOIIUN Y,
«Cxema 00pa3oBaHUs DYKapUOT IyTeM cCUMOuoreHesay, «Crucrema sKuBO MPUPOIBI,
«Ctpoenue Bupyca», «Apomopdo3sbl pactenuit», «PuHnopuTs», « OTHOKIETOUHBIE BOIBIY,
«MHOrokJIeTOuHbIE BOAB, «Mxu», «Ilanmopotaukn», «[ooceMeHHbIe pacTeHus», «Opranbl
IIBETKOBBIX pacTeHUI», «CXxeMa pa3BUTH MHPA KUBOTHBIX», « ApOMOP(O3bI dKUBOTHBICY,
«IIpocrefimme», «Kumrednonoaoctabie», «Ilmockuey. yepBu», «HneHucToHoruey», «PeobIy,
«3eMHOBOMIHBIEY, «IIpecMbikatommecs», «IItuiply, «Mnekonutarormey, «Pa3BuTrue KU3HU B
apxerckou 3pey», «Pa3BUTHE KU3HU B MPOTEPO30KCKON 3pe», «Pa3BUTHE )KU3HU B MAJIE030M CKOU
ape». , «Pa3BuTHe XKU3HU B ME30301CKON dpe», «PazBUTHE KU3HU B KAHHO30MCKOM 3pey,
ObopynoBanue: repdapuu pacTeHUH pa3IMYHBIX OTAEJIOB, KOJJICKIIUA HACEKOMBIX, BIAKHBIC
rpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKLIUHA UITIOKO)KH X, CKEJIEThI IT03BOHOYHBIX
JKWBOTHBIX, Uy4ena NTUL U 3BEpEH, KOJUIEKIIUU OKAMEH €JIOCTEM, MOJE3HBIX HCKOITAEMBIX,
MYJISKH, YKa3aHHBIE 3JIEMEHTBI OPraHU3MOB.

Bupryaabnas saboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpus o
W3YyYCHHIO a0OMOT€HHOI0 CUHTE3a MOJyUYeHHBIX COCTMHEHUH B IEPBUYHOM aTMOchepe.

Tema 5. IIpouncxoxaeHne 4eJ10BeKa — AHTPOIOTeHeE3.

Pa3nens! 1 3a1aum aHTpONOJIOrUU. MeToabl aHTPOIIOIOTHH.

CraHOBIEHHUE TIPEACTABICHUN O MTPOUCXOKICHUN YeIoBeKa. Penurnosneie

B033peHusi. CoBpeMeHHbIe Hay4HbIE pa3paboTKu.

CxoncTBo yenoBeka ¢ )KUBOTHbIMU. CHCTEMHOE MONOKEeHHE YenoBeka. CBUIETENbCTBA CXOICTBA
YeNoBeKa C KUBOTHBIMH: CPABHUTEIBbHO-MOPGOIOrnYecKre, SMOpUoIoruyeckue, (u3nonaoro-
OMoXxuMHUYECKHue, oBeaeHuYeckre. OTardne 4eaoBeKa oT )KUBOTHBIX. [Ipsimoe nmepexon u
KOMILIEKC TPaHUI] C HUMH. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOU CHCTEMBI.
JBuxymme (pakTopsl) aHTpornoreHesa: Ouonorunyeckue, counaibibie. COOTHOIIEHNE
OMOJIOTUMYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcCHOBHBIE CTaJIUH aHTPOIIOTeHe3a. PaHHMe YenoBekooOpa3HbIe 00€3bsSHBI (TPOKOHCYIIBI) U
paHHKE TOHTUIBI — OOIIME TPEIKH YeTTOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATIOMUTEKN —
JIBYHOTHE MPEIKH Jrofiei. YeloBeK yMenblid, U3roTOBJIEHUE MEPBBIX OPyAui Tpyna. YenoBek
MPSIMO UJAET U TepPBbIi BBIXON Jtofeil u3 ctpan Appuku. Yenosek [elinensoeprekuii — o0mmit
MPEAOK HEaHIePTAIBCKOrO YEJIOBEKAa 1 YEJIOBEKA pa3yMHOr0. YenoBeK-HeaH1epTalibCKUid, KakK
BUJI JIFOJEN XOJOIHOrO KinmaTa. YeloBeK pa3yMHbI COBPEMEHHOIO TUIIA, JEHUCOBCKUI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenaMu Adpuku. [laneoreHeTrika u najieoreHoOMuKa.
OBOMIOLMS COBPEMEHHOTO YesioBeKa. EcTecTBeHHbIN 0TOOP B MOMYJISILIMU

yenoBeka. MyTallMOHHBIN mporecc u nonmuMmopdusm. [lonyssiuronHbie BOIHBL, Apei ] reHoBs,
MUTpanus 1 «3PQPEKT OCHOBBI B MOMYJISIUAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue pacel. [Ipensioxenue o pace. bonbime pacel: eBporeoniHas (eBpa3uiickas),
aBCTpaJIO-HErpouHas (3KBaTopualibHas), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKkas). Bpems u
IyTH pacCcesIeHUs YyelioBeKa 1o niaaHnere. ENuHCTBO yenoBeyecTBa pac. Hayunas
HECOCTOSITEIbHOCTh pacu3ma. [IprucrnocobieHHOCTh YeloBeKa K Pa3HbIM yCIOBUSM
OKpyxarouiei cpenbl. MccnenoBanue reorpaguueckoi cpenbl u apeida reHoB mo MOpQOIOruu u
(Gbu3MOoIOruy YenoBeKa.

Mex U CHUIUIMHAPHBIE METOIBI B (PU3UYECKOi (OMOJIOrHYeCKOM )

AHTPOMNOJIOTMHU. DBOJIOLMOHHAS AHTPOMOJIOTUS U MAJIEOAHTPOIIOIOT Ul YETOBEYECKUX
nonyJsiuuii. buoconunanbHbIe UCCIEA0BaHUS IPUPOABI YesoBeka. McciieoBane KO3BOJOIUN
OHMOJIOrNYeCKOro U OMOJIOTHYECKOTO B UETIOBEKE.

JdemMoHcTpanumn

IToptpetsi: Y. Japsun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabnuibl U cXeMbl: «MeToIbl aHTPOMOIOTHI Y, «] 0JIOBHOM MO3T YeT0BEKaY,
«UYenoBexkooOpasHbie 00€3bsHB), «CKEIeT YeJIOBEKa U CKENIeT MUMITaH3e», «PymuMeHTh 1
aTaBU3MbI», «J|BHOXKYIIIME CHIIBI aHTPOIIOT€HE3a», « IBOJTIOIMOHHOE IPEBO YEIOBEKAY,
«ABcTpasonuTexy, «HYenoBek yMenbiii», «HemoBeK mpsaMoXonsauiiy, «/JeHncoBckuil 4eaoBek»,




«Heannepranbibl», «KpoManboHIb», «IIpeaku denoBekay, «Tanbl IBOJIIOLIUN YETOBEKAY,
«Pacpl yenoBekar.

OO6opynoBanue: MyJISKH OKaMEHEJIOCTEH, MaTepralibl MATepHAIbHOM KYJIBTYPHI ITPEIKOB
YeloBeKa, penpoaykiuu (Gpororpadun) kKapTuH ¢ MUGOIOT MUECKUMH U KOHTHHEHTAIbHBIMU
CIO’)KE€TaMU MPOUCXOKICHUS YenoBeka, (pororpaduu HaX0HO0K KOPEHHBIX HJIIEMEHTOB YEJIOBEKa,
CKEeJIeT YeJIOBeKa, MOJIeJIb Yeperia YelloBeKa U MIMMITaH3e, MOJIeTb KUCTH YeJIOBeKa U KUCTH
IIMMIIaH3€, MOJIENI TOpCca MPEIKOB YEJIOBEK.

JlaboparopHas padora «/3yueHrue cOCTOSHMI CKeJleTa YeJlOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM ».

Tema 6. IKko0JI0rUsI — HAYKA 0 B3aUMO/IeHiICTBHHM OPraHM3MOB U HAIOPTraHU3MEHHBIX CHCTEM
€ Y4eTOM TeHeHIUil Oy1yero.

3apox/aeHHe U pa3BUTHE dKojoruu B Tpyne A. I'ymbonpaTa, K. @. Pyne, H. A. Cesepriosa,

2. I'exkens, A. Tencim, B. H. CykauéBa. Paznensl u 3agaun 3kosoruu. CBsi3b S3KOJIOTHH €
JPYTUMU HayKaMH.

Mertonsl sxonorun. [ToneBoe HabMONEHNE. DKCIIEPUMEHTHI B SKOJIOTHH: HATYPAJIbHBIC U
nabopaTtopHble. MoaeaupoBaHue B SKOJIOTMH. MOHUTOPUHT OKPYXKaIOLIeH Cpelibl: JIOKaIbHBbIH,
pPETMOHANIBHBIN U TTI00aIbHBIH.

3HayeHue IKOJOTMUECKUX 3HAHUH JJI YET0BEKa. DKOJOTMYECKOE MUPOBO33PEHNE KaK OCHOBA
CBsI3M yejioBeuecTBa ¢ mpupoaoir. DopMupoBanue 0co00i KyJIbTypbl U 0COO00H I'PaMOTHOCTH
HaceleHUs.

JdemMoHcTpanuun

Hoptpetsr: A. T'ym6onsar, K. @. Pyne, H. A. Ceeprios, D. ['ekkens, A. Tencnu, B. H. Cykaués.
Tabauibl U cXeMbl: «Pa3menanl 3KoJIorumn», «MeToabl SKoa0runy, «CxeMmbl JIHITHXOB
OKPYXaOLIEH CPEabI».

Tema 7. Opranusmsl U cpeaa oOUTaHMA.

Okonornyeckue (hakTopsl M 3aKOHOMEPHOCTHU UX AeiicTBus. Kitaccuduxanus 3Kom0ornaeckux
(hakTopoB: abuoTHYECKHE, OMOTHYECKHE, aHTpOOreHHbIe. O0IIe 3aKOHOMEPHOCTH JIEH CTBHS
sKosornyeckux akropos. [IpaBuno munumyma (K. Hlnpenrens, 1O.

JInbux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue pakropel. CBET Kak 3Kkosoruueckuii pakrop. JleiicTBue pa3HbIX BO3LEHCTBUN Ha
OpraHu3M BO3EHCTBYET HA OPraHU3M. DKOJIOIMUECKHE IPYIIbl PACTEHUI U )KUBOTHBIX 110
OTHOILEHUIO K cBeTy. CUrHanbHas pojb cBeTa. POTONEPHOaU3M.

Temmneparypa kak sxosiorudeckuii paxrop. JleficTBue TeMiieparypsl Ha

opranu3msl. [I0MKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPraHU3MBl.

Brnaxxnoctb kak sxosorudeckuit gpaxrop. [Ipucnocobnenus npeanpusaTuii K COXpaHEeHUIO
BozaHOro 6ananca. Kmaccudukanus pacteHuit mo mpucrnocobiienuro K Boae. [pucnocobnenus
KUBOTHBIX K BKJIFOUEHHIO BOJHOTO PE&XHUMA.

Cpensl oOMTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3/LyIlIHAs, [TOYBEHHAs, [NTyOMHHAs
HO/NIOYBEHHAs!, BHYTPUOPraHu3MeHHas. PU3MKO-XUMHUYECKHE 0COOCHHOCTH Cpeibl OOMTaHUs
opranu3MoB. [IpucnocoOneHuss OpraHM3MOB K J)KU3HU B Pa3HBIX Cpenax.

Bbuonornyeckue putmbl. BHemnne u BHyTpeHHUE pUTMBbl. CyTOUHbIE U TOTUYHBIE

put™Bbl. [Ipucnoco6ieHHOCTh OpraHnu3Ma K Ce30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.
Xuznennsie popmbl opranu3MoB. [TonsTue o xu3HeHHOU popme. XKuzHeHHbIe HOPMBI
pacTeHUii: AepeBbs, KyCTAPHUKHU, KyCTApHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHHUE

TpaBbl. JKu3HEHHbIE ()OPMBI )KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH
Co3MaHus U 00pasa KHU3HU.

buotnueckue paxktopbl. Buabl OnoTyecknx B3auMOo/eH CTBUI: KOHKYPEHLU I, XMIITHUYECTBO,
cumOuno3 u ero popmel. [Tapazutusm, koomnepamus, MyTyajlu3M, KOMMEHCAIN3M
(KBapTHPaHTCTBO, HaxJIeOHNYECTBO). HeTpoduueckue B3auMoaecTBUS (TOMMYECKUE,



dopuueckue, padbpudeckue). 3HaueHHEe OMOTUYECKUX B3aUMOIEH CTBUM 11 CYIIIeCTBOBaHMS
OpraHu3MOB B OKpy’Karolllel cpeie ooutanus. [IpuHINI KOHKYPEHTHOIO HCKIIFOUEHUSI.
JdeMoHcTpanuun

Tabnuub! u cxembl: «JKosoruueckue pakTopsl», «CBETOBOM CIEKTP», « IKOJIOrMUECKHE IPYIIIBI
KUBOTHBIX 110 OCBELIECHUIO», « TeIIOKPOBHBIE JKUBOTHBIEY, « XOJIOAHOKPOBHBIE JKUBOTHBIEY,
«DPU3HOJIOrNYeCcKHe aanTaly KUBOTHBIX», «Cpepl 00MTaHUs OPraHu3MoBy, «buonoruueckue
pUTMBD. , «XKuBBIE POpMBI pacTeHuit», «KuBbie HOPMBI JKUBOTHBIX», «DKOCHCTEMA
LIMPOKOJIM CTBEHHOTI'O JIiecay, « DKOCHUCTEMA XBOMHOT O Jiecay, «Llenn nutanus»,
«Xunuuectsoy, «Ilapazutuzmy», «Konkypenmus», «Cumonos», «Kommencammuzmy.
Ob6opynoBaHue: repdbapuu pacTeHU U KUBOTHBIX, IPUCIOCOOIEHHBIX K BO3AEHCTBHIO
Pa3JIMYHBIX KOJIOTHUECKUX (PaKTOPOB, TepOapruu CBETOIOOMBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIIOONBEIE, TCHEIIOONBEIE U TEHEBBIHOCIIMBBIE KOMHATHBIC
pacTeHus, rep0apuy U KOJJIEKIIUH TEIIOII00UBBIX, 3MMOCTOWKHX, MOPO30yCTOMUNBBIX
pacTeHui, uyuesna NTULl ¥ 3Bepeil, repdbapun pacTeHui, pOJICTBEHHBIX K TUTPOHUTaM,
kcepoduTam, Me30prTaM, KOMHATHbIE PACTEHUS TPYIII, KOJUICKIIUH KHUBOTHBIX, OOUTAIOLIHX B
Pa3HbIX CpeAax, repbapuu U KOJJIEKIMU PAaCTEHUH U KUBOTHBIX, C yU€TOM UX 0COOCHHOCTEH
IIPUCIIOCOOIEHHOCTH K C€30HHBIM YCIOBMSIM KHU3HU, repOoapuu 1 KOJJIEKIUU paCTeHUH 1
KUBOTHBIX Pa3JIMYHBIX KU3HEHHBIX (POPM, KOJJIEKIIUH )KUBOTHBIX, B pa3IMYHbIE OMOTUYECKUE
B3aUMOJICH CTBHUS.

JlaGoparopHas padoTta «BbIsiBieHre IPUCIIOCOOICHUN OPraHU3MOB K BIIMSIHUIO CBETA.
JlaGoparopHas padora «BpLsiBieHre MpUCIIOCOOICHUN OpraHUu3Ma K BIUSHUIO TEMIIEPATypPhI».

Tema 8. IkoJ10rusi BUA0OB M NOMYJISIIUM.

DKOJIOTHYECKU € XapaKTepUCTUKH MpuMeHenus. [lomymsius kak Ouojorudeckas cucrema. Ponb
€CTECTBEHHOCTH OKPY KaIOIIeH cpebl, (PU3MIecKuXx 6apbepoB U 0COOEHHOCTEH OMOIOTUY BUIOB
B IIPOCTPAHCTBEHHOU CTPYKType nonyisiuuid. OCHOBHBIE TOKAa3aTeNIN HAPABICHUS:
MPUCYTCTBHE, OCBEILIEHNUE, BO3pACTHAs U MOJIOBAst CTPYKTYpa, POXKIAEMOCTb, TPUPOCT, TEMIT
pocTa, CMEpPTHOCTb, MUT PALIHSI.

DKOJOruyecKas CTpykrypa AesTeIbHOCTH. OLleHKa COTpyIHruYeCcTBa. JJMHaM1Ka MOBEICHUS U €€
peryaupoBaHue. bruotrdeckuii noTeHIUA NPOAYKTUBHOCTH. MoenupoBaHie TUHAMUKHI
pasutus. KpuBbie pocra pazsutusi. KpuBbie BbbKkUBaHUs. PerynmupoBanue onpeneineHus
MOMYJIALUI: poiib (PaKTOPOB, AETATM3AIMNA U HE I€TAIN3aLUN OT MIIOTHOCTH. DKOJIOTUYECKHUE
cTpateruu BunoB (p- u K-ctparerun).

[Tonsitre 00 skosornueckoi Humie Buaa. Mecroooutanue. MHoromepHasi Mozess HAIM Jx.
. Xarunncona. Pazmepsl coocTBenHbIe HUILH. [loTeHInanbHas 1 peau30BaHHas HUILN.

Bun kak cucrema nomysnsiuii. Apeasisl BUI0B. Buabl 1 UX KU3HEHHbIE

CTpaTeruu. JKOJIOTMUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS 1 MUTPALIMH )KUBOTHBIX. brosiornueckue nHBa3uM 4yKepOIHBIX
BH/JIOB.

JdeMoncTpanun

Iloptper: x. Y. XaT4uHCOH.

Tabnuiibl U cxeMbl: « IKOJIOTHUYECKUE XapaKTEPUCTUKHU IBOOLUNY, «I[IpocTas cTpaHoBas
CTPYKTYpa 3BOIONHNY, «Bo3pacTHble mupaMupl KOHQHUTypanun», «CKOpOCTh 3aceneHus
MTOBEPXHOCTH 3eMJI OMOJIOTMYECKUMH Opranu3dMaMuy, «Monens Humm [x. M. XaTaunconay.
ObopynoBanue: repdapuu pacTeHM, KOJUIEKIIMH )KUBOTHBIX.

JlaboparopHas padora «IIpucrnocobiienus ceMsiH paCTeHUN K paCCEIICHUIO ».

Tema 9. JkoJiorusi coodmEecTBa. IKOJOTHIECKHE CUCTEMBbI.

Coo0OmectBa opranuzanuii. buorenos u ero crpykrypa. CBsi3u MexAy OpraHu3MamMu B
OuoreHO3e.

DxocucreMa kak oTkpbiTas cucrema (A. J[x. Tencnn). @yHKITMOHATBHBIEC OJIOKA OpPraHW3MOB B
IKOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTBI, peylleHThl. Tpoduueckue ypoBHH. Tpoduieckue nenu



U ceTu. AGnotuueckue 0J10ku skocucTeMbl. [104BBI U MBI B 9KOCHCTEMax. KpyroBopor BeliecTs
Y TIOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNN YKOCUCTEMBI. buomacca u mponykuus. IKOJIOTHUE€CKUE ITUPAMHUIBI
yuces, 0MOMacchl U YHEPTHUH.

Junamuxa sxocucmemol. Kamacmpodghuueckue nepecmpotixu. @uyxmyayuu. HanpapneHHbIe
3aKOHHBIE CMEHBI cO00IIecTBa — CyKIleccuu. [lepBuYHbIC U BTOPUYHBIE CYKIIECCUU U HX
BHHA. AHTPONOreHHbIe BO3/ICUCTBUS Ha cyKleccuto. KinmakcHoe

cooOmecTBo. bropasHooOpasue u MoJHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
cooO1ecTna.

[Ipuponnbie FKOCUCTEMBL. DKOCUCEMbl 03EP U peK. DKocucmembl Mopell u

0Keanos. IKocucmembl myHOpwl, 1ecd, Cmenu, NyCmulHtb.

AHTpONOreHHbI€ 3KOCUCTEMBI. ATpOo3KocucTeMa. ArpoIeHO3. HaOMIOAEHUS MEXIY
AQHTPOIOT€HHBIMU U YMEHBIIIEHHBIMU 3KOCHUCTEMAMU.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMbl. [oponckas ¢iopa u

¢ayna. CuHaHTpoOIM3aMsI TOPOACKOil dayHbl. buonornueckoe u X035 CTBEHHOE 3HAYCHHE
arpo3KOCHCTEM U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOEHCTBUN OPraHU3MOB B 3KOcUcTeMax. Poib
KackaoHo2o 3¢hghekma u 6u006-30Upuramopos (Kiouesuvix 6u008) 8 QYHKYUOHUPOBAHUU
aKocucmemsl . [1epeHOC SHEPrUM U BELECTB MEX]y COOTBETCTBYIOIIUMHU

JKOCHCTEMaMH. YCTOMYMBOCTh OPraHU3MOB, MOMYIIALUNA U SKOCUCTEM B YCIOBUSAX CO3TaHUH U
AHTPONOI€HHBIX BO3JECHCTBUN.

Mexanuzmul 6030elicmsus 3a2psA3HeHUll pa3HblX MUNO08 Ha CYOOPSAHUYECKOM, OP2AHUIMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJIO2UHECKO20 HOPMUPOBAHUS
aHmponozeHno2o 6030eticmeus . MeTon0I0rusi CTpOUTEIbHBIX U aHTPOIOTEHHBIX IKOCUCTEM.
JdeMoHcTpanuun

[optpeT: A. JIx. Tencnu.

Tabauiel u cxeMbl: «CTpyKTypa OMOIEeH03a», «DKOCUCTEMA U POKOJIUCTBEHHOTO JIeCa,
«2DKocHucTeMa XBOMHOTO Jiecay, « ODyHKIMOHAIBHBIE IPYIINbI OPraHU3MOB B 3KOCUCTEMEY,
«KpyroBopot BemiectB B 3kocuctemey, «llenu nmutanus (mactOUIHAs, TETPUTHAS )Y,
«DKoJOrHYecKasi MUPaMHIa YUCET». », «DKOJOTHUYECKas MUpaMuia OMOMaccChl»,
«DKonoruyueckas nupamuja sHeprun», «O0pasoBanue 60m0tay, «I[lepBuuHas CyKueccus,
«BoccTranoBieHue Jieca mocie noxapay, « JKoOCUcTeMa o3epay, «ArpoieHosy, «Kpyrosopor
BEII[ECTB U MTOTOK HEPrUH B arpoueHosey, «IIpumepsl ypoosxocucTeM».

Ob6opynoBanue: repdbapuyl pacTeHUH, KOJUIEKIIMU PaCTeHUH, dydera NTUI U 3Bepei, repoapuu
KYJABTYPHBIX M TUKOPACTYIIUX PACTEHHH, aKBAPUYyM KaK MOJAEIb IKOCHUCTEMBI.

Tema 10. Buocdepa — riodanbHas IKocHCTEMA.

buocdepa — obmenanerapaas 00004Ka 3eMJId, TI€ CYLIECTBYET UJU )KU3Hb. PazButne
npencTaBieHuii o buocdepe B Tpynax J. 3rocca. Obyuenue B. U. Bepnaackoro o

6uocepe. Obnactu Ouocdeps! u ee cocras. JKupoe BemecTBo Ouochepsl U ero GyHKIUH.
3akoHOMepHOCTH cBeueHust ornocdepnl. OcobeHHOCTH OMoCchephl KaK TI100aTbHOM
sKocucTeMbl. JluHaMuueckoe paBHoBecHe B Onocgepe. KpyroBopotsl BemecTs u
OMOreOXMMHUYECKUE IUKIIBI (YIIIEpo, a30T). PUTMHYHOCTL TeHeHIInI B Onocdepe.
3oHanbHOCTh Ouochepsl. [Ipennoxenne o Ouome. OCHOBHbIE OMOMBI CYILIU: TyH/Apa, XBOIHBIE
jeca, CMELIaHHbIE U U POKOJIMCTBEHHbIE JIECA, CTENH, CABAHHBI, [TyCTHIHU, TPOIIUYECKUE JIeca,
BBICOKOTOpbsl. Kiumar, pacTUTeNbHBINA U KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIIMHU )KUBBIX CHCTEM, OI[EHKA UX PECYPCHBIX BOBMOKHOCTEH U OMOC(EepHBIX
(yHKITUH.

JdemMoHcTpanumn

IopTpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuet u cxemsl: «I'eocheprr 3emmny», «KpyroBopoT a3orta B mpupozae», «KpyroBopor azora B
npupoze», «Kpyropopot kuciaopoza B npupoae», «Kpyropopot Boasl B mpupoae», «OCHOBHBIE




ouombly, «Knmumatuaeckuii mosic 3emim», « TyHnapay, «Tairay, « CMeanHbli j1ecy,
«[IIupokoscTBEHHBIN Jec», «Crenby, «CaBanHay, «[lycToiHsg», « Tponuueckuil gecy.
ObopynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpy:KaoIIas cpeaa.

DKonornyeckue Kpu3uchl 1 UX NpuuuHbl. Bo3neiicTBue uenoBeka Ha 6uocdepy. 3arpssHenne
BO3IYyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsizHeHre BogHOU cpebl. OXpaHa BOJHBIX

pecypcoB. Paspymienue 3emau. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune knumara.
AHTpPOINOr€HHOE BO3JICHCTBME HA PACTUTEIBHBIN U )KMBOTHBIN MUp. OXpaHa pacTUTEIBHOTO U
MUpa JOMAIIHUX )XKMUBOTHBIX. OCHOBHBIE IPUHIIMIIBI OXpaHbl pupoasl. KpacHble kuuru. Oco6o
oxpansiemas npupoasas tepputopus (OOIIT). borannueckue caabl ¥ 30070rMUYECKUE TAPKH.
OCHOBHBIE IPUHIIUIIBI CBSA3aHbI C pa3BUTUEM UEJIOBEUECTBA U IPUPOABI. ParrioHansHoe
IIPUPOJOI0JIL30BAHNE U COXPAHEHNE OMOJIOrNYeCKOro pasHooOpasus 3emin. OOue Mepsl
pearupoBaHus Ha 3KoJIOrnyeckue Kpu3ucbl. OcOOEHHOCTH COBPEMEHHOIO KPHU3HUca U €T
BEPOSITHBIE I1OCIIEICTBHUS.

Pa3BuTHE METOI0B pa3BUTHS TEXHOJIOIMH TEXHOICHHBIX MpoleccoB. Cucmemmbie ucciedo8ansl
nepexooa K pecypcocoepezaioujeli U KOHKypeHmuou snepeemuxe. buonozuueckoe pasnoobpasue
u buopecypcul. Hayuonanvnvie ungpopmayuonnvie cucmemvl, obecnevernue 0oCmyna K
uHpopmayuy no cocmoaHu0 0moeIbHbIX U006 U Ikocucmem. OcHogwl IKopeadburumayuy
aKocucmem u cnocobos 6opvobl ¢ buonoepexcoeHusMY. PekoHcmpyKyus MOPCKUX U HA3EMHbIX
saKocucmem.

JdemMoHcTpanuun

Tabnuubl u cxembl: «3arpsisHeHHE aTMOCGeEpb», «3arpsa3HeHne ruapocepby, «3arpsa3HeHne
3eminy, «IlapHukoBbIil 3pdexT», «Ocobo oxpaHseMble NPUPOIHbIE TEPPUTOPUM », «Monenu
YIPABIIIEMOIO MUPA».

Oo6opynoBanue: Gpororpaduu OXpaHIeMbIX PACTCHHI U )KUBOTHBIX KpacHo# kHuru Poccuiickoi
®enepanuu, KpacHoll KHUTH peruoHa.

I[INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUHN HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

@I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHUS 00yYEHHUSI COOTBETCTBYET
IIporpamMmam CpeHero o011ero 00pa3oBaHus: JNYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.
B pesynbraTe 0cBOEHHS JIMYHOCTHBIX PE3YJIbTaTOB MPOTrpaMMBbI IO OMOJIOTUHU BBIIEISIOTCS
CIIEAYIOIIUE JIEMEHTHI: 0CO3HAHUE 00YYaIOIIMMUCSA POCCUNCKON HallMOHATHLHON MOTUBALIUN
UJEHTUYHOCTHU — IIyTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEAEICHHIO, HAJTUUHE
BO3MOXHOCTH K 00y4€HHUI0 OHOJIOTUH,

LIEJIEHAIIPABIIEHHOE pa3eumue BHYTPEHHUX yOedrcoenuti INIHOCTU Ha OCHOBE KJIFOUEBbIX
MIPUHILIUIIOB U UCTOPUYECKUX TPAJULIUN, pPa3BUTHUSI OMOJIOTHYECKUX 3HAHUN, 20moeHOCMU U
Ccnoco6Hocmb 00YYaIOIIUXCS PYKOBOAUTHCA B ACSITEILHOCTH CBOMMH 1IEHHOCTHO -CMbICJIOBBIMU
yCTaHOBKAaMH, OCHOBAHUSIMU CHCTEMbI OMOJIOTHYECKOTO 00Pa30BaHUS, HAIUYUEM
npaeaco3Hanusi ATON KyJIbTYPbl, CHOCOOHOCMAMU CMAGUMb UEIN U CTPOUTh KU3HEHHbIE IAHbL.
[IporpaMMbl 0CBOEHUS IMYHOCTHBIX PE3YJILTATOB 110 OMOJIOTUH 3aKpETJICHbl B €IMHCTBE
y4eOHON M BOCIIUTATENILHOM e TENbHOCTH B COOTBETCTBUU C KOHCEPBAaTUBHBIMU B3IVIsIaMU
COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U 1YXOBHO-HPABCTBEHHBIMU [[EHHOCTSIMU, TIPUHSATHIMU B
ob1ecTBe cOOMOACHNS U HOPM TTOJIMTHKH U COOJTIONAIOTCS MPOIECChl CAMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPU NO3ULUH JIUYHOCTH, TAaTPUOTH3MA U
ITonnepkka 3aKoHa M PaBOMNOPS/IKA, YEITOBEUECKOIO TPY/a U CBEPXIIOKOJIEHHUSI, B3AUMHOTO
KOHTPOJIs1, 0€peXHOro OTHOIIEHUS K KyJIbTYPHOMY HACJIEINIO U TPAJULUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, OKpYKAtOIMIEN CPEBI U OKPYXKAIOIIEH
Cpenpl.



JInuHOCTHBIE Pe3ynbTaThl OCBOCHMS Kypca npeaMeTra «bruonorus» A0IKHbl OTpaXaThb
TOTOBHOCTbH M CIIOCOOHOCTh 00Y4YaIOIIUXCSl PYKOBOAUTHCS C(HOPMUPOBAHHON BHYTpP CHHEU
MO3UIUEN TUYHOCTH, CUCTEMOU [IEHHOCTHBIX OPUEHTALUM, TO3UTUBHBIX BHYTPEHHUX
yOeXACHH, COOTBETCTBYIOIIMX YCTOWYUBBIX IICHHOCTHBIX IMMO3UIIUH POCCUKCKOTO O0IIEeCTBA,
MPOAJIEHUS] )KU3HEHHOT'O ONBITA U OIbITA JAESITEJIbHOCTU B MPOLIECCE PeaTn3allii OCHOBHBIX
MPUHIUIIOB BOCHUTATEIbHON JI€ATEIbHOCTH, B TOM B YACTH KOJIMYECTBO:

1) BbIcIICE 0Opa3oBaHue:

c(hopMHPOBAHHOCTH TPAXKAAHCKOM MO3UIIMU 00YJAIONIErocsi Kak akTUBHOT'O M OTBETCTBEHHOTO
YJleHa POCCUIICKOro 00IIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUE 3aKOHA U TPABOIOPSIIKA;
TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBLHOCTH MPU CO3AaHUU HAYYHBIX TPOEKTOB,
pEIICHUH HAyYHBIX U MMO3HABATEIbHBIX 3a7a4, OMOJIOTrHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPEIETSATh CBOKO MO3UIIUIO IO OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U
OOBSICHSTE €€,

yYMEHUE YYUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOMUMOCTh KOHCTPYKTUBHOTO B3aMMO/IEH CTBUS
JIofiel ¢ pa3HbIMH YOXKACHUAMU, KyJIbTYPHBIMU IEHHOCTAMU U KOHKPETHBIMH MOJIOKEHUSIMH;
TOTOBHOCTb K COTPYAHHYECTBY B MIPOLIECCE COBMECTHOTO BHIMIOJHEHUS yUEOHBIX,
MO3HABATEIbHBIX M UCCIEA0BATENBCKUX 3aa4, YBAKUTEIBHOIO OTHOLIEHUSI K MHEHHIO

KOH (IJIMKTOB IIPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTI0 COACPKAHUS;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON IPayKIAHCKON UIEHTHYHOCTH, TATPUOTU3M, MOAEPHKKA CBOETO
Hapoza, 4YyBCTBO OTBETCTBEHHOCTH nepes PoauHoN, ropaocTs 3a CBOM Kpaii, cBor0 PonuHy, cBOi
SI3bIK U KYJIBTYPY, IPOLLIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K TPUPOTHOMY HACIEAUIO U MaMSITHUKAM HPUPOABI, 1O CTUKECHHUSIM
Poccuu B Hayke, uCKyccTBe, CIOpTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLEHUTH BKIIQJ POCCUMCKHIX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHMMAaHUE 3Ha4eHHs] OMOJIOTUU B TO3HAHUM NPUPOABI, B ’KU3HU YEJI0BEKa U COBPEMEHHOIO
o0111eCTBA;

uJeitHas yBEPEHHOCTh, TOTOBHOCTH K CcITyk0e 1 3anmTe OTeuecTBa, OTBETCTBEHHOCTD 3a CBOIO
cynpOy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUE TYXOBHBIX LICHHOCTEW POCCUICKOIO Hapo/a;

c(hOopMHPOBAHHOCTH MOPAJILHOT'O CO3HAHUS, STHUECKOTO MTOBECHUS;

CIIOCOOHOCTh OLIEHNUBATH CUTYallUIO U IPUHUMATh OCO3HAHHBIE PELICHUs], OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ[a B MOCTpOeHUe Oynymiero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTEISAM, CO3IaHUE CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATHS HEHHOCTEN CEMENHOM )KM3HHU B COOTBETCTBUHU C TpaJAULMsAMH HapoaoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIICHU;

IIOHUMAaHUE SMOIIMOHAIILHOTO BO3/EH CTBUSI 5KUBOU IPUPOJIBI U €€ IIEHHOCTEH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUJAX UCKYCCTBA, yU4ET Kau€CTBA TBOPUECKOM
JIMYHOCTHY;

5) ¢pusuueckoro Bocnutanusi, GopMHUPOBaAHUS KYJIBTYPbI 310POBbSI H YMOLMOHATBHOIO
COCTOSIHMA:

MMOHMMaHKE U 00ecIeueHre 3J0pOBOro U 0e30MmacHoro o0pasa Ku3HH (310pOBOE TUTAHKE,
coOMI0/IeHn € TUTHEHUYECKUX MPABHII U HOPM, cOalaHCHPOBAHHBIM PEKUM 3aHITUN U OTIbIXA,
peryisipHas JUHAMUKa aKTUBHOCTH ), 0€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTH OIICHHS
K COOCTBEHHOMY 3/I0POBBIO M TICHXUYECKOMY 37I0POBBIO;



MOHMMaHUeE IEHHOCTEH MHIUBUYaJIbHOIO MPaBa M KOJUIEKTUBHOIO 0€30MacHOro OBEIEHHUS B
OTHOILIEHUH YT'PO3 3710POBbIO U KU3HU JIIOAEH;

OCO3HaHUE MOCIEACTBUNA U HENIPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTpeOIEHHUE aIKOroJis,
HapKOTHUKOB, KypeHHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTEH MacTepCcTBa, TPYI0Io0ue;

TOTOBHOCTb K aKTUBHOM JE€ATEILHOCTH TEXHOJIOIMUECKON U COLMAIbHON HAIIPAaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEILHO BBIMOJIHATH TAaKyIO
NesITeIbHOCTD;

MHTepec K pa3InyHbIM chepam npodeccuoHaibHON JesTeIbHOCTH, YMEHUE OCO3HAHHO
BBIOMpPATh OyAyIIYyI0 TPO(ECCHIO U PeaTn30BbIBATh COOCTBEHHBIC KI3HEHHbIC TIAHBL;
TOTOBHOCTH U CLIOCOOHOCTB K TIOJTHOMY 00pa30BaHHUIO U CAMOOOPa30BaHHIO HA BCIO KU3HB;

7) 3K0JIOTHY€CKOTO BOCTIUTAHUA:

9KOJIOTMYECKOe OTHOIICHHE K MPUPOE KaK K HCTOUHUKY KU3HU Ha 3emiie, Ha OCHOBE €€
CYLLIECTBOBAHMS;

MOBBIIIEHNE 0CO00T0 YPOBHS KYJIBTYphI: IPHOOPETEHUE OIbITA, IJIAHUPOBAHUE MO CIIETYIOMINX
L1aroB U OLIEHKA X BO3MOXKHBIX IOCJIEACTBUM JJIs1 OKpYKaroLiel cpenbl;

OCO3HaHHUE NI00ATBHOr0 XapaKTepa SKOJOTHYECKUX PoOJIeM U IMyTel UX peLIeHHUS;
BO3MOXHOCTb M CIIOJIb30BaTh MOJY4YEHHBIE IPU U3y4E€HUHN OMOJIOTUY 3HAHUS U HABBIKU IIPU
obecrniedyeHnH nMpodIeM, OrpaHUYEHHSI C PallMOHATIbHBIM IPUPOIOIOJIE30BaHNUEM (COOTIONEHNE
IpaBuUJI IOBEAEHUS B IPUPOJIE, HAIIPABIECHHBIX HA COXPAHEHHE PAaBHOBECHUS B SKOCHCTEMAX,
OXpaHe BHUJIOB, IKOCUCTEM, Onochepbl);

AKTHUBHOE HEMPUSTUE ACHCTBHUI, TPUHOCAIIMUX BPEJl OKPYKAIOIIEH MPUPOIHON Cpelie, yMEHUE
IIPOrHO3UPOBATh KOJIOTUYECKUE OCIEACTBUS MPEANPUHUMATEIBCKON 1€ATENbHOCTH U
MpeOTBpallaTh UX;

HaJIM4KMe pa3BUTOrO FKOJIOTMUYECKOIO MBIILIEHUS, KYJIbTYPbl, ONbITA JEATEIbHOCTH INIABHOU
HaIPaBJIEHHOCTH, YMEHHS PyKOBOAUTHCS UMH B I103HABATEIbHOW, KOMMYHUKAaTUBHON U
COLIMAJIbHOM MPAKTHKE, CTPEMIIEHUE K ITPOIOLKEHUIO B TPAKTUUECKOM 1ESITEBHOCTH IJIABHOM
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOTO NO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIAsi COBPEMEHH OMY TMOAXOAY Pa3BUTHS
HayK{ ¥ OOILlECTBEHHOM NPAaKTUKH, OCHOBAHHAs Ha IMAJIOre KyJIbTypbl, CIIOCOOCTBYIOIIAs
OCO3HAHHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpILIEHCTBOBAHME S13bIKOBOM M UUTATENILCKOW KYJIBTYPBI KaK CPEJCTBA B3aUMOJECH CTBUS
MEX]Y JIFOIbMU U TO3HAHMS MUDA;

NOHHMMaHue crenuuKu OMOJIOTUHU KaK HAyKH, OCO3HAHUS ee Mepexofia B OCTENeHHOe HayuHOe
MBILUIEHUE, CO3JaHUs LIEIOCTHOTO MPEICTABICHHs 00 OKpPYKAIOLIeM MHUpE KaK O €MHCTBE
IIPUPOIBI, YETIOBEKA U OOLIECTBA, B TIO3HAHNUU 3aKOHOMEPHOCTEN U yCIOBUM COXpaHEHUs
€CTECTBEHHOI'O PAaBHOBECHS,

YBEPEHHOCTh B MHHOBALIMOHHOCTH OMOJIOTUY /Il COBPEMEHHON LIUBUIM3AIMU: 00eCIIeueHH e
HOBOT'O YPOBHSI Pa3BUTHS UENIOBEYECTBA, CO3aHIE MEePCIIEKTUBHBIX TEXHOJIOTHH, CIOCOOHBIX
pelaTh pecypcHble TpoOIeMbl YeI0BeY €CTBA, TOMCK MyTel BbIX0Ja U3 MPo0JIeM IKOJIOTHIECKOTO
pa3BUTHS U O0ECIIEUeHHE MTEPEX0/1a K YCTOMUMBOMY Pa3BUTHIO, PALIUOHATBHOMY M CIOJIb30BAHUIO
OoropecypcoB U (HOPMHPOBAHHUIO HOBOTO CTAaHIAPTA KU3HH;

3aMHTEPECOBAHHOCTD B MOJIy4EHUH OMOJIOIMYECKUX 3HAHUH B 1IEJIX MOBBIILIEHUS 001Iel
KYJIBTYpbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOW 4acTU (PyHKIIMOHAILHOM
I'PaMOTHOCTH 00yYaromuxcs, opMUpyeMoil mpu U3y4eHUH OUOJIOTHH;

MIOHUMaHHE OCHOBAHUI METOI0B MIO3HAHUS, IPUMEHEHHE B PA3JIMYHBIX HAyKaX, CIIOCOOHOCTH
UCIIOJIb30BATh MOTy4aeMble 3HAHUSI 111 aHAJIN3a U 00BSICHEHUS MEPCIIEKTUB OKPYKAIOIIEro
MHUpa U IPOUCXOASIINX B HEM U3MEHEHUH, yMEHHe JieJaTh 000CHOBAHHbIE BHIBOJBI HA OCHOBE
Hay4HbIX ()aKTOB M (paKTUYECKHE JaHHBIE C MOTYYEHHEM JOCTOBEPHBIX BBHIBOJIOB;



BO3MOXKHOCTh CAMOCTOSITEIIHO UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [T PELICHUs IPpo0jieM B
W3HAYTLHO KU3HEHHBIX 00BEKTAX;

OCO3HAaHUE IICHHOCTEH HayYHOH JIeATEIbHOCTH, TOTOBHOCTh U3y4aTh MPOCKTHYIO U
MCCJICIOBATEILCKYIO JeITCIIbHOCTh HHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTh K HEIIPEPHIBHOMY 00Pa30BaHUIO M CaMO0OOPa30BaHHUI0, K AKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHHIA 110 OMOJIOTMH B COOTBETCTBUU C KU3HECHHBIMH OTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTro mpeaMeTa «BbHonorusy BKIFOYAIoT:
3HAYUMBbIE JIs1 POPMUPOBAHUS MHPOBO33PEHHSI 00YUJAONIIXCS MEXK U CITUTUTHHAPHBIC
(MexXTnpeaMeTHbIe) 00IIeHAYIHbIE TIOHSATHS, OTPAYKAFOIINE [EI0CTHOCTh HAyYHOU KapTUHBI MUpa
U CIICIHAJIbHBIC METOIBI TIO3HAHMS, TPUMEHEHHE B COBPEMEHHBIX HayKaxX (BEIIeCTBO, SHEPrHUs,
SBJICHHE, TIPOIIeCcC, CUCTeMa, HayYHbIN (DaKT, IPUHLHUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UcclieloBaHue, HAOMI0eHu e, U3MEPEHNE, SKCIIEPUMEHT U pyTHe); yHUBEpCalbHbIE
TEXHOJIOTUYECKHUE IeWCTBUSA (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC),
obecniedeHue odbecredeHus GyHKIIMOHAIBHOW IPAMOTHOCTH M COIIMATBHBIX HABBIKOB
00y4aromuxcsi; CoCOOHOCTH 00YJAIOIINXCS MCTIOb30BaTh OCBOCHHBIE MEXK TUCITUTUIMHAPHEIE,
MHUPOBO33pEHYECKIE 3HAHUS U YHUBEPCAJIbHbIC TEXHUUECKUE JIEHCTBUS B TO3HABATENILHON U
COI[MAJIbHON TIPAKTHKE.

B pesynbraTe nsydeHust OMOJIOTHH Ha YPOBHE CPEAHEr0 001Iero oopa3oBaHus y 00y4aronmxcs
(hOpMUPYIOTCS TO3HABATEIbHBIC YHUBEPCABHBIE TEXHOJIOTHUECKHE, KOMMYHHKATHBHBIC
YHHBEPCAIbHBIC TEXHOJOTHICCKUE ICHCTBHUS, PETYIITUBHBIC YHUBEPCAIbHBIC TEXHOJIOTHYECKHE
JCUCTBHS, COBPEMEHHAs ICITCIbHOCTb.

MeTtanpenMeTHbie O0IIE Pe3yabTaThl OCBOSHHS CPEIHEr0 00pa30BaHUS JOJHKHBI OTPAXKaTh:
BinaneHue yHuBepcaJbHBIMH Y4€OHBIMHU MO3HABATEJbHBIMYU TEHCTBUSIMU:

1) 0a30BbIe JOruYecKme AeiicTBUS:

CaMOCTOSITEIILHO CPOPMYITUPOBATH M AKTyaJIM3UPOBATH ITPOOJIEMY, PACCMOTPETH €€ BCECTOPOHHE;
MIPH OCBOCHHUHY 3HAHWUW TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIIU3, CHHTE3, CPAaBHEHUE,

Kyaccu pukanus, 0000IeHNE), PACKPBIBATh CMBICT OMOJIOTHYSCKUX MOHATUN (BBIACISATD UX
XapaKTepHbIC MPU3HAKH, COXPAHSThH CBSI3U C IPYTUMU ITOHSATUSIMHU ) ;

OIIPENEeNSITh e JIeATEIbHOCTH, 33/1aBaTh TAPAMETPhl U ONPEACIISITh KPUTEPHH UX JIOCTHKECHUH,
COOTHOCHUTH PE3YJbTATHI IEATEIBHOCTH C ITOCTaBICHHBIMHU Bparamu;

UCIIOJIH30BATH OMOJIOrMYECKHUEe MOHATHS 17151 00bsACHEHUS (aKTOB U MPEIOCHIIOK KUBOM
HPUPOBI;

CTPOUTD JIOTUYECKHE PACCYkAeHUS (MHAYKTUBHBIC, IeTyKTUBHBIE, TI0 aHAJIOTHSIM ), BBISABIISATH
3aKOHOMEPHOCTH U MMPOTUBOPEUHUS B PACCMATPHBAEMBIX SIBJICHUSX, (DOPMYIHPOBATH BHIBOIBI U
BBIBOJIBL;

MIPUMEHSTH CXEMHO-MOJIEIBHBIC CPEICTBA ISl H300PAYKEHHUS CBSI3CH M CBSI3EH B M3y4aeMbIX
OHMONOrNYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUHII pa3HOTO pofa, BHISIBICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX HCTOYHUKAX;

PaspaboTaTh nnan perieHus: mpodiieM ¢ y4€TOM aHaIu3a COCTOSIHUS MaTepUaIbHBIX U
HEMaTepPHAJILHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JISATEIIBHOCTh, OI[CHUBATh COOTBETCTBUE PE3yJILTATOB JICHCTBUH,
OLICHUBATh PUCKU TOCJICACTBUI A TEILHOCTH,

KOOPJMHHUPOBATH U BBIMOIHATH pabOTy B YCIOBHIX PEATbHOT0, BUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE TIPHU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 0a3oBbIe HCCae0BaTeIbCKIE JeHCTBHS:



BJIaJICTh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKOM U IPOEKTHOM JesTeIbHOCTH, HaBbIKAMU
paszpelieHus npo0aeM, TEXHOJIOTHYHOCTbIO U TOTOBHOCTBIO K CAMOCTOATEIbHOMY ITOUCKY
METO/I0B PEIleHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMUYHbIX METOA0B [T0O3HAHUS;
MCIOJIb30BaTh PAa3IMYHbIE BUJIbI ACSTEILHOCTH 10 MOTYYCHHUIO HOBBIX 3HAHUM, UX
peo0pa3oBaHuIo, IPEOOPA30BAHUIO U IPUMEHEHHUIO B HAYYHBIX YUPEXKACHUAX, B TOM YHCIIE IPU
CO3JaHUU HAYYHBIX U COLIMAJIbHBIX IIPOEKTOB;

(GbopMHPOBaTH THUI HAYYHOT'O MBIIICHHS, BIAETh HAYYHOW TEPMHHOJIOTHUEH, KITIOUEBBIMU
MOHSTUSMU U METOIaMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 3a]1a4H B 00pa30BaTeIbHOMN NESITEIHHOCTH U
JKH3HEHHEIX 00bEKTaX;

BBISIBJISITH IPUUNHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3ajauy, BbIIBUTaTh TUIIOTE3Y
pelleHus ee, HAXOAUTh apryMEHTBI JJIs J0Ka3aTelbCTBa CBOUX YTBEPKACHUM, 3a1aBaTh
napaMeTpsl U KPUTEPHUIl pelIeHHUS;

aHaAJIM3UPOBATh MOJYyYEHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3yIbTaThl, OLEHUBATh UX
JOCTOBEPHOCTbD, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

J1aTh OLIEHKY HOBOM CHTYyalluH, OLIEHUTh IPUOOPETEHHBIH OIBIT;

M3y4YUTh 1I€JIEHAIIPABJICHHBIN IIOUCK CPEJICTB IIEpEeHOca U ClIoco00B 1eHCTBUI B
npodeccuoHabHOI cpene;

YMETb IEPEHOCUTH 3HAHUS B II03HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX PETMOHOB CyObEKTOB;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIbHbIE OAXO/bI U PELIEHUs, CTABUTh IPOOJIEMBI U
3aJlaui, Oy CKas albTEPHATUBHBIEC PEIICHUS.

3) padora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMaLuU (TEKCTOBbIE ydeOHbIE T0co0us,
Hay4HO-TIOMYJISIPHOM JIMTEpaTypbl, OUOJIOrHYECKUE CIIOBAPH U CIIPABOYHUKH, KOMIIBIOTEPHbBIE
6a3bl JaHHBIX, B VIHTEepHETE), aHATM3UPOBATH HH(POPMALIHIO PA3IMUYHBIX BUI0B U (HopM
IIPEJCTaBJIEHNUS, OLIEHUBATh €€ JOCTOBEPHOCTD U HETPOTUBOPEUUBOCTB;

(bopMyIHpOBaTh 3aPOCH] U TPUMEHSTh PA3JIMYHbIEC METO/BI P ITOMCKE U 0TOOpE
Ouonornyeckoit HHGOpMaIK, HEOOXOAMMOMN I pellIeHUs] HayuHbIX 3aj1a4;

MpUOOPECTH ONBIT UCMOJIL30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIB30BAHUS PA3JIMUYHbBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOPATh OMTUMAIBbHYIO ()OPMY MPECTaBICHHS OMOIOrHYeCcKOi nH(popManuu
(cxeMbl, rpaUKH, TUarpaMmbl, TaOJIHULBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA IPU paboTe ¢ Onosiornueckor HH(popMaIuei:
IPUMEHATh XUMHUYECKUE, PU3NUECKUEe U MaTeMaTHUeCKUe 3HAKK U CUMBOJIbI, (hOPMYIIBI,
ab0peBuarTypy, HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKKO-CUMBOJIMUYECKIE
CPEACTBA HAITISIIHOCTH;

00s1a1aTh HaBbIKaMU OOHAPYXEHUS U 3aIUUThl HH(OpMauu, HH(POpPMaLlHOHHON 0€3011aCHOCTH
JUYHOCTH.

Bananenue ynuBepcajJbHbIMH KOMMYHUKATHBHBIMH JeHCTBHSIMU:

1) oO1enue:

U3y4aTh 0OIEHHE BO BeceX chepax *KHU3HH, AaKTUBHO y4acTBOBATh B TUAJIOre WM OOCYKACHUU 110
CyLIECTBYIOLIEH 00CyX1aeMoil TeMe (YMEHHE 3a/1aBaTh, BbICKa3bIBaTh BOIIPOCHI OTHOCUTEIBHO
BBITNIOJIHEHUS [IpeJIaraeMoi 3a/1auu, yYUThIBaTh HHTEPECHI U COMIACOBAHHOCTDh MO3ULUI IpyTUX
YYaCTHHUKOB JIMAJIOra WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaIbHbIE CPEACTBA OOIEHMSI, TIOHUMATh 3HAaUE€HUE COLMATIbHBIX 3HAKOB,
MIPEANOCHIIOK BOSHUKHOBEHHS KOH(DIMKTHBIX CUTYaIHi, YMETh CMAT4aTh KOH(IUKTHI U BECTH
ce0s HOPMAaJIbHO;

BJIJICTh PA3JIMYHBIMU CIIOCO0AMH OOIIIEHHS U B3aMMOJIEH CTBHS, TOHMMATh HAMEPEHUS IPYTUX
Jrofiel, U3MEpATh YBAKUTENbHOE OTHOILLIEHUE K COOECeTHUKY U B NpaBUIIbHON (hopme
(hopMynupoBaTh CBOU BO3paKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOM BOIPOC C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.



2) coBMeCTHAs 1esATeJIbHOCTh:

IIOHUMATh U M CI0JIb30BaTh IPEUMYIIECTBA KOMAHIHOM U MHAUBUAYaJIbHON pabOThI IpU
oIpeneaeHUH OMOoI0ruuecKuX NpobdaeM, 000CHOBBIBaTh HEOOXOAUMOCTh TPUMEHEHUS (HopM
IPyIIIOBOr0 B3aUMOIEHCTBUS IPH peLIeHNN Y4eOHOH 3a1auu;

BbIOEpUTE TEMbI M METO/IbI EHCTBUN YYACTHUKOB C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH
Ka)KJJ0r0 UJI€HA KOJIJIEKTUBA;

COBMECTHas AESITEIbHOCTD, OpraHU3alus U KOOpAUHALNA ACHCTBUI 110 €€ OCYLIECTBICHUIO:
COCTaBMTb IJIaH JEICTBHI, 3amucaTh JEHCTBUS C YUETOM IeJieil MOMX Y4aCTHUKOB, OOCYAUTH
pe3ynbTaThl, MPUHATH COBMECTHYIO padoTy;

OLIEHUTh KaueCTBO CBOETO BKJIa/1a U KOMaH bl KaX/I0r0 yYacTHUKA B OOLIMX pe3ylbTaTax Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeylaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAECU C O3UIIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTHY€CKOM NHHOBALINY;

N3y4aiiTe MO3UTUBHOE CTPATETUYECKOE MOBEJIEHNE B PA3JIMYHBIX YCTPOMCTBAX, BKIIIOYAs
KpPEeaTUBHOCTh U BOOOpa)keHHE, YTOOBI OBbITh HHUIIUATUBHBIM.

Baanenue yHuBepcajJbHBIMHU PeryJsiTHBHBIMH JAeHCTBUSIMH:

1) camoopranu3anus:

HCIOJIb30BaTh OMOIOrMUECKHE 3HAHMS JUIsl BBISIBJICHUSI IPOOJIEM U MX PELIEHUS B )KU3HEHHBIX U
Hay4HbIX LENAX;

IIO/ICTABKM Ha OCHOBE OMOJIOrMUYECKUX 3HAHUM, I1eJIEBbI€ U CMBICJIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U MOCTYIKAX 10 OTHOIIEHUIO K KUBOW IIPUPOJIE, CBOEMY 30POBbIO U 3J0POBBIO
OKpYXKaIOIUX;

CaMOCTOSITEJIbHO N3Yy4aTh II03HABATENbHYIO JESTEIbHOCTD, BBIABIIATH IPOOJIEMBI, CTABUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a7]a4ul B 00Pa30BaTEIbHOM NEATEIbHOCTH U )KU3HEHHBIX
00BeKTaX;

CaMOCTOSITEJIbHO COCTABUTh IIJIAH PELICHUs TPo0IeM ¢ y4ETOM UMEIOLIUXCS PECYPCOB,
€CTECTBEHHBIX BO3MOKHOCTEN U IPUPOJAHBIX YCIOBUM;

JlaTh OLIEHKY HOBOM CUTYallUH;

YTOUHEHHE paMOK HACTOSIIIETO MPeAMETa HA OCHOBE JINYHOTO 1[BETA;

JIeNaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32
pelIeHuE;

OLIEHUTH MPUOOPETEHHBIH OIBIT;

Obecneyenne GopMUPOBAHUS U 00ECIIEUEHUS OIarONpUsSTHON 3PYIUIMH B PA3HBIX 00J1aCTIX
3HaHUM, TOCTOSIHHOE MOBBIIIEHNE CBOEr0 00pa30BaTEIbHOIO U KYJIBTYPHOI'O YPOBHSI.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBOM CUTYyallMH, BHOCUTb KOPPEKTHUBEI B J€ATEIBHOCTD, OLlEHUBATh
COOTBETCTBHE PE3YJIbTATOB ACHCTBUSM JIUL;

BJIa/IETh HaBbIKaMH [103HABATENILHON pe(IeKCHH, TAKUMHU KaK OCO3HAHHOCTb IPOU CXOISALINX
NEUCTBUN U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U IIPUUYUH, UCII0JIb30BATh IPUEMBI
peduiekcuu 11 OLIEHKH CUTYyalluii, BBIOOpa BEPHOIO PEIICHNUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLIEHUS 10 UX CHUKECHHUIO;

MOTUBBI IPUHATHS U apTyMEHTBI IPYTUX [IPU aHAJIM3E PE3YJIbTATOB A€ATEIbHOCTH;

3) npuHsATHE ce0s1 M APYIrUX:

IIPUHUMATH ce0sl, TOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

MOTUBBI IPUHATHUS U apryMEHTBI IPYTUX [IPH aHAJIU3€ PE3YJIbTaTOB AESITEIbHOCTH;
HCIOJIb30BaTh CBOE NPaBO U MPABO APYTUX I1PU3HABATH OLIMOKY;

pa3BHUBATh CIIOCOOHOCTBH TOHUMATh MUP C ITO3ULUHU APYTOrO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATbBI
[IpenmeTHbIe pe3ynbTaThl OCBOEHUS cofepkaHus Kypca «buosmorus» Ha yriiy0i1éHHOM ypOBHE
OpPUEHTUPOBAHBI Ha obecreueHrne MpodrIbHOro o0ydeHus odydarormxcs ononoruu. K Hum



OTHOCSTCS: 0COOCHHOCTH ISl OMOJIOTUHM HAYYHBIX 3HAHH, IPHEMOB U IPUEMOB JICHCTBHIA 11O
OCBOEHHIO, TPEOOPa30BAHUIO U MPEOOPA3OBAHUIO 3HAHUM, BH/IBI IEATEILHOCTH T10 IMOJTYyYEHUIO
HOBEIX 3HAaHUU U UX NPUMCHCHUEC B PA3JIMUHBIX HAYYHBIX, & TAKKEC B €CTCCTBCHHBIX JKU3HCHHBIX
YCIIOBUAX. HpCI[MeTHI)IC PpE3yJbTaThbl NPEACTABJICHBI 110 r'oAaM U3YyUCHUS.

[IpenMeTHbBIC pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kaacce HeoOX0qUMO
OTpPAa3HTh:

chopmMHupOBaHHBIC 3HAHUS O MECTHON M OMOJIOTMYECKON CHCTEME B COBPEMEHHOW HayKe, B
€CTECTBEHHO-HAyYHOIl KapTUHE MHpa, B TO3HAHUU IPUPOABI, YCTOWYMBOCTH U 00€CIIeUeHUU
Ipo0JIeM palMOHAIBLHOIO IPUPOOIOIB30BAHHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX
YUYEHBIX B pa3BUTHE OMOJIOTHH;

KOTOpasi BKJIIFOUaeT B ce0s: OCHOBOMOJIAratoliye OMOIOrnuecKie TEPMUHBI U TIOHSTHS (KU3HB,
KJIeTKa, OpraHu3M, MeTa00JIM3M, TOMEOCTa3, CaMOPEryslus, CAMOBOCIIPOU3BEICHUE,
HACJIeICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE), OMOIOrHUECKHE TeOpHUH (KIeTouHas
teopus T. llIsanna, M. IlIneinena, P. Bupxosa, XxpoMOCOMHast TEOpHs HACIEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o rieHTpax MHOroo0pa3sus 1 por CX0XKIEHUS
KYJBTYPHBIX PacTE€HUH ), 3aKOHBI (€AUHOO0OPA3HsI TIOTOMKOB [IEPBOIO ITOKOJIEHHUS,
pacripeneneHusi, YUCTOThI TaMET, He3aBUCUMOTr0 HacleqoBaHus I. MeHiens, ToMOJIOrnYeCKuX
ps10B B HacieACTBeHHOIM u3meHunBocty H. M. BaBunoBa), npUHIMNHAIBEHOCTH
(KOMILIEMEHTAPHOCTH );

[IPUMEHEHUE METOJI0B HAyYHOr'0 [T03HAHUS, IPUMEHEHUE B OMOJIOTHYECKUX UCCIIEA0BAHMSIX
JKUBBIX OOBEKTOB (OMHCaHuE, U3MEpEHNe, HAOII0ICHNE, SKCIIEPUMEHT);

Mpl oTHaeM MpeanoYTeHHE JOMONIHUTEIbHBIM IIPU3HAKAM: BUPYCOB, KJIETOK MPOKAPHOTOB U
AYKapHOTOB, OMHOKJIETOYHBIX K MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIE CMEPTOHOCHBIX,
rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, OPraHOB U CUCTEM OPraHOB PAaCTEHH, )KUBOTHBIX,
4eJI0BeKa, PO ECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIOIIMX B OPraHU3Max pacTeHUH,
JKUBOTHBIX. M YEJIOBEKa, OMOJIOTHYECKUX MPOLIECCOB: OOMEH BEIIeCTB (METa0OIM3M),
TpaHcopMaIus SHEPTUH, OPOKEHUS, aBTOTPO(GHOTO U reTepOTPpO(HHOr0 THIIA TUTAHUS,
doTocuHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a, FraMeTOreHe3a, SMOproreHesa,
OCTAMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOKEHUS, MHANBUYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOreHe3a), B3aMMOJIeH CTBUS T€HOB, I'€TEPO3UC, HCKYCCTBEHHOIO 0TO0pa;

YMEHHUE NOAIEP>KUBATh B3aUMOCBS3H MEXAY OPraHOMAAMU U UX CTPYKTypaMHU, CTPOCHHEM
KJIETOK pa3HbIX TKaHEW U UX KJIETOYHBIX LEMOYEK, MEX/y CYIIECTBOBAHUEM U LIEOYKON
OpPraHHU3MOB y PaCTEHMH, )KMBOTHBIX U YEJIOBEKA U UX CTPYKTYPaMH, MEXIY
[IOCJIEIOBATENILHOCTSIMA OPraHU3MOB U UX CTPYKTYPaMHU, MEXy dTallaMi 0OMEHA BELIECTB,
ATaraMy KJIETOUYHOrO LMKJIA U )KU3HEHHBIMH LIUKJIOB OpraHu3Ma, dTalaMu SMOPHOHAIILHOTO
pa3BUTHS, TEHOTUIIOM U (eHOTUTIOM, (PEHOTUIIOM U (paKTOpaMu cpeabl OOUTaHMS;

YMEHHUE BbISIBJISITh OTIAMUYUTEbHbBIE IPU3HAKH KUBBIX CUCTEM, B TOM YMCJIE PACTEHU,
JKUBOTHBIX U UEJIOBEKA;

UCIOJIB30BaTh YKa3aHHBIE apIyMEHThI, OMOJIOTrMYECKYI0 TEPMUHOIOTHUIO U CUMBOJIUKY IS
JI0Ka3aTeIbCTB POJCTBA OPTaHOB PA3HBIX CHCTEMHBIX TPYIIIL;

YMETb pelaTh OMOJOrnYecKue 3aa4uu, BbIABISATH IPUUNHHO-CIIECTBEHHbBIE CBSA3U MEXY
OMOJIOTMYECKUMU MPOLIECCAMU U SBJIEHUSIMU, J1€1aTh BBIBOJBI M IPOTHO3bl HA OCHOBAHUU
MOYYEHHBIX Pe3yIbTaTOB;

YMETb BBINOJIHITH JaOOpaTOpHBIE U MpPaKTUYECKKUE PaboThl, COOIIONATh ITpaBUiia Ipu padbore
¢ yueOHbIM U Ja00paTOPHBIM 000PYLOBAHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, POBEPSATH UX SKCIIEPUMEHTATLHBIMUA METOIAMH,
(bopMyaMpOBaTh L1EIb UCCIET0BAHUS, aHATM3UPOBATH ITOTYUYEHHBIE PE3yIbTaThl U J1€7IaTh
BBIBOJIBL;

YMEHHE y4aCcTBOBATh B yUeOHO-HCCIIE0BATENILCKOM paboTe 0 OMOIOTHH, YKOJIOTHH U
MeIUIIMHE, TPOBEIEHUH Ha 0a3€e MIKOJIbHBIX HAyYHBIX 0OIIECTB, ¥ MyOJIMYHOM BBICTYIIJICHUN
JOCTUTHYTBIX PE3yJIbTATOB Ha YUCHUYECKUX KOH(EPEHIIHSIX;



YMETh OLICHUBATh 9TH aCIEKThl COBPEMEHHBIX UCCIICIOBAHMIA B 00J1aCTH OUOJIOTHH 1
MEIUIIHBI (KJIOHUPOBaHHE, HCKYCCTBEHHOE OILJIONOTBOPEHUE, HAIIPABICHHOE N3MEHEHU e
TeHOMa U CO3JaHUE TPAHCT€HHBIX OPraHU3MOB);

M3y4YUTh OCO3HAHHBIN BHIOOD Oyny1ueil npodeccnoHalbHOM eSTEeNbHOCTH B 00J1aCTH
OMONOruM, MEUIIMHBI, ONOTEXHOJIOTHH, BETEPHHAPUH, CEJIHCKOTO X031 CTBA, MUIIEBON
MPOMBIIIUIEHHOCTH, YIIIyOUTh IMO3HABATEILHBIA MHTEPEC, HATIPABJICHHBII Ha OCO3HAHHBIH
BBIOOp Mpodeccru u MpoaoDKEHNE OMOIOTHYECKOTO 00pa30BaHUsI B OPTaHU3AIUSIX CPETHETO
po(eCCHOHANTBHOTO U BBICIIETO 00pa30BaHHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npenmera «buonorus» B 11 Kaacce He0OOXOMUMO
OTpa3UTh:

c(hopMHUPOBaHHBIC 3HAHUS O MECTE U OMOIOTMYECKON CHCTEME B COBPEMEHHOM HayKe, B
COBPEMEHHOU €CTECTBEHHO-HAyYHOU KapTUHE MUPA, B IO3HAHUN yCTOMYMBOCTH IIPUPOIBI U
Pa3BUTUH IKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B BOIPOCAX MOAIEPIKKI
palMOHAIBHOIO IPUPOAOIOIL30BAHUS U B paMKaX [IEHHOCTHOI'O OTHOLIEHUS K IPUPOJE,
OOIIIECTBY, YEJIOBEKY , O BKJIaJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-O0MOJIOT0OB B OMOJIOTHIO
pa3BUTHS;

YMEHHUE BJIaJIeTh CUCTEMOI OMOJIOTHYECKUX 3HAHUM, KOTOpasi BKIIIOYAET B ce0sl onpesiesieHre
Y TIOHUMaHUE 0CHOBOIIOJIAr a0 X ONOJIOrNYECKUX TEPMUHOB U OHATUH (BUI, IKOCUCTEMA,
o6unocdepa), brnonornyeckue Teopuu (dBoonnoHHas tTeopust Y. Jlapuna, cuHTEeTHUECKAS
Teopus Teopun), yuenus (A. H. CeBepioBa — o myTsx U HanpaBieHus ummnepun, B.1.
Bepnanckoro — o 6uocdepe), 3axkoHsl (reHeTrnueckoro paBuoecus Jx. Xapau u B.
BaiinGepra, 3apoasiieBoro cxoactsa K. M. bapa), npasuna (munumyma FO. JIuGuxa,
OCHOBHas IUpaMUJa 3HEPrun), runoressl (runoreza « Mupa PHK» V. I'un6epra);

YMEHHUE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUS, HCIIOIb3YEMBbIMH B OMOJIOT MUECKUX
MCCIICIOBAHUSAX KUBBIX OPraHU3MOB U HKOCHCTEM (OMHUCAaHKE, U3MEPEHHE, HaOoIeHue,
SKCIEPUMEHT), METOJIAMU METO/Ia U OI[EHKH aHTPONOTr€HHBIX U3MEHEHHI B TPUPOJIE;
UCMOJIb30BaHKE CIEIYIOMINX MPU3HAKOB: BU10B, OMOr€0I[€HO30B, SIKOCUCTEM U Ouocdepsl,
CTaOUIIM3UPYIOLIEr0, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOr0 0TOO0pa,
aJJIONATPUYECKOTO M CUMITATPHUECKOro BH1a 00pa30oBaHMsl, ABMKYIIMX CHJI CHIIOBOM
HBOJIOLINHU HA TeHO(OH e, TPUCIIOCOOIIEHHOCTH OPraHU3MOB K cpesie OOMTaHus,
YyepenoBaHus Tell, KpyroBopoTa BELUIECTB U TOTOKA T€HEPALUU B IKOCUCTEMAX;

YMEHHUE TOAIeP)KUBATh B3aUMOCBS3H MEXIY MPOIECCaMU IBOJIIOIUH, IBUKYIIUMH CHIIAMU
aHTPOIIOTE€HEe3a, KOMIIOHEHTAMH Pa3JIMYHbIX KOCHCTEM U MPUCHIOCOOIECHUSIMU K HUM
OpPraHHU3MOB;

YMEHHUE BBISIBIISITh OTIAMYUTEbHbBIE PU3HAKH KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUIOB K
cpene obuTaHus, abMOTHUECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEMBI, B3aUMOCBSI3b
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B 9KOCHCTEMax CBOEH MECTHOCTH;
UCIOJIb30BATh IaHHbIE ApPI'YMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY JJIs
JI0Ka3aTeabCTBa POJCTBA MPEICTaBUTEIEH pa3HbIX CUCTEMHBIX I'PYIII, B3aUMOCBSI3€El
OpPraHHU3MOB U Cpeibl OOMTaHUS, €MHCTBA YEJIOBEUYECTBA Pac, HEOOXOAUMOCTU COXPAaHEHUS
MHOT000pa3us BUJOB U SKOCUCTEM B YCIOBHSIX COCYIIIECTBOBAHHUS IPUPOIBI U
YeTI0BEUECTBA;

YMETb pelaTh OMOJOrnYecKue 3a1a4uu, BbISBISATh IPUUMHHO-CIIEACTBEHHbBIE CBA3U MEXY
OMOJIOTMYECKUMU MPOLIECCAMU U SBJIEHUSIMHU, J1€1aTh BBIBOJbI M IPOTHO3bI HA OCHOBAHUU
MOJIy4€HHBIX PE3yJIbTaToB;

YMETb BBIMOJIHSITH Ta00PaTOPHBIC U MPAaKTUYECKHUE PabOThI, COOMIONATH MTpaBHiia MPH padoTe
¢ y4eOHBIM U Tab0paTOpHBIM 000PYIOBaAHUEM;

YMEHHUE BbIIBUTaTh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAILHBIMUA METOAaMH,
(bopMynupoBarth 11eJ1b UCCIIEA0BAHMS, aHAIN3UPOBATh MOJy4YEeHHbIE PE3YNIBTATHI U J€JIaTh
BEIBOJIBI;



YMEHHE y4aCTBOBATh B yU€OHO-MCCIIE0BATENILCKOM paboTe MO OMOIOTUH, YIKOJIOTHH U
MEIUIIUHE, TPOBEICHUH Ha 0a3€ MIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ ITyOJMYHOM BBICTYIIJICHUN
JOCTUTHYTBIX PE3yJbTaTOB Ha yYCHHUUECKUX KOH(DEPCHIIUAX;

YMETb OIICHUBAThH TUIIOTE3BI U TEOPHH O MPOUCXOKICHUY JKU3HH, YSIIOBEKA M YEIIOBEUCCKOM
packl, 0 MpUYUHAX, MOCIEICTBHUIX U CIIOCcOo0ax Mpe0TBPAICHHS H3MEH eHUl B Onocdepe;
M3yYUTh OCO3HAHHBIN BRIOOD Oymy1ieit mpodeccHoHaIbHOM e TEebHOCTH B 00IaCTH
OMOJIOTHH, KOJIOTUH, TIPUPOIOIOIBE30BAHUS, METUITUHBI, ONOTEXHOJIOT U, TICUXOJIOTHH,
BETEPUHAPUHU, CEITHCKOTO XO3SIHCTBA, TUIIEBOM MPOMBIIIIEHHOCTH, YIITyOICHHS
MO3HABATEIHbHOIO HHTEPECa, HAMPABICHHOTO Ha 0CO3HAHHBIN BBIOOP Tpodeccuu u
MPOIOJDKEHUST OMOIIOTUYECKOTO 00Pa30BaHMsI B OPraHU3aIUsIX CPETHEro
po(eCCHOHAILHOTO U BBICIIETO 00pa30BaHUs. .

TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

No

/T | TeM IIpOrpamMMbl (uudpossie)

HasBanue pasnenoB u | KoaudecTBo 4acoB DNEeKTPOHHBIE

Bcero | KonTponbHbie | maboparopHblie

oOpa3oBaTebHbIE
paboThI paboThI

pecypcsl

[ToBTOpEHwueE. 3 1
Beenenue B 00111yt0
OHOJIOTHIO

buosnorus xaxk Hayka 2
JKuBble cucTeEMBI U UX
M3y4YEHUE

buonorug kinetkun 4

Xumuueckas 10 1
OpraHMU3aINs KJICTKH

Crpoenue u ¢pynkuuu | 10 1 2
KIICTKH

OOMeH BEIIEeCTB U 12
npeoOpa3oBaHue
SHEPruu B Kamepe

CrnencrBeHHas 12 1
uH(popmanus u
JIOCTaBKa €€ B KIIETKe

JKU3HEHHBIN UK 6
KJIETKU

Crpoenue u pynkuuu | 17
opraHusma

10

PasMmuoxenue u 8 1 1
pa3BUTHE OPraHU3MOB

11

I'enetuka — Hayka o 2
HaCJICACTBECHHOCTHU U
U3MCHYHNBOCTU
OpraHu3MOB.

12

3aKOHOMEPHOCTD 16 1 4
HACJICJICTBEHHOCTH

13

3aKOHOMEPHOCTD 6 1
N3MECHYUBOCTHU




14

I'eneTuka yenoBeka

15

Cenexnus
OpraHHU3aLuil

16

buorexuonorus u
CHHTETHUYECKas
ounosorusa

17

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB IIO
ITPO'PAMME

136

12

11 KJIACC

No
/11

Hazpanue Pa3acioB
H TEM IIPOTrpaMMbl

KonndgecTBo yacos

Bcero

KoHTponbHbIE
paboThI

JlaGopaTopHble
paboThI

DJIEKTPOHHbIE
(dpoBbIe)
o0Opa3oBarebHbIe

pecypcsl

3apoxaeHue u
pa3BuTHE
SBOJIFOLIMOHHEIX
MpEACTaBJICHHI B
6uonaoruu

1

MukposBomonus u
€€ pe3yJIbTaThl

14

MakposBosonus u
€C pPC3yJIbTATHI

[Ipoucxoxnenue u
pa3BUTHE KU3HU HA
3emie

15

IIpoucxoxnenue
YeJoBeKa —
AHTPOIIOTCHE3

10

Dkojorus — Hayka o
3arperax
OpraHU3MOB U
Ha/I0praHu3MEeHHbIX
CHCTEM C Y4ETOM
COXpaHEHUs
OKPYXKaOIIEH Cpeabl

Opranusmel 1 cpena
oOuTaHusA

OKOJIOTHS BUJIOB U
MONYJISIUNA

OKoJIOTHsA
coO00IIIeCTRA.
DKONOru4YecKue
CHCTEMBI

12

10

buocdepa —
rofalibHas
DKOCUCTEMA




11 | Yenosek u 6
OKpYy KaroIas cpeaa
12 | PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO | 102 5 8
YACOBIIO
[TPOI'PAMME

YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

1. buonorwus, 11 xnace/ bopomus I1. M., Aemviun I. M., Cabmuna O. B.; nox penakmueit
[Mymuoro B.K., piMmmmna I. M., Akumoneproe odmectso «M3narensctBo «lIpocBemenne»

2. buonorus. Meronuueckue pekoMenganuu. 10-11 xnacc; yuebHoe nocodue amus
00111€e00pa30BaTeNIbHBIX OpraHu3anuil: yrryonéHnbiil yposesb. T. T. DomuHa.;
[TPOCBEIIEHWH 2017.

MU®POBBIE OBPA3OBATEJIbHBIE PECYPCBI M1 PECYPCBI CETU UHTEPHET
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