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MNOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yuebHoro npeamera «bronorus» U OCHOBHBIX MOJIOKEHHUH (penepanbHOi paboueii mporpaMmbl
BOCTIMTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001acTu «EcTeCTBEHHO-HAyYHBIE TPEAMETHD.
Cornacao monoxenussm PI'OC COO mnpodwmisHbIe y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoMm muddepeHnnanuu o0ydeHrusl Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpeIHUM OOIIMM, CPeIHUM NPO(ECCHOHATLHBIM M BHICHIMM OOpa3oBaHMEeM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENBFHBIX W PAa3BHBAIOIIUX 3a1ad, CBS3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYIHPOBAaHWEM HWHTEpeca K KOHKPETHOH OOJIaCTH HAay4YHOTO 3HAHWUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
n3ydeHus yaeOHoro npeamera «bronorusy Ha yriayOI€HHOM YpOBHE, OIIPEeIsieT 00s13aTenbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAaHWE IO pa3/iellaM M TeMaM,
pacripenielieHue 1Mo KjaccaM, peKOMEHIYeT IMOCIeA0BaTEIEHOCTh U3yIeHUsT YYeOHOTO MaTepuasa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peav30BaH MPUHIUIT
MPEEMCTBEHHOCTH C HW3y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHEe OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTHMHM TaKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynbraTaM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATENIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o0Iero oopazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpelHero ooumiero odpa3zoBaHUS 3aBepIlacT
Oouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUEe 3HAHUI
oOyyaromuxcs O JKMBOM MPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHUH.

Nzyuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIMIEMY MOJY4eHHI0 OMOIornyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusxX cpelHero mpodeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIIsIET cHUCTEMa OWOJIOTUYECKHX 3HAHWM, MONYyYEHHBIX NpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3leioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YTITyOJICHBI
OMOJIOTMYECKHe 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
Oo0IMMX 3aKOHOMEPHOCTSX KHU3HH, JOIMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS



IIPUKJIAHOTO M TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTUPbI IJIs
nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYIEHHBIMH O00YYaIONIUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMY mpeamery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouosyoruu. COTacHO WM, HM3Yy4YaroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHMs OMOJOTHYECKOro pa3zHoOoOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OWOJIOTHH,
SMOPHONIOTHN M OMOJIOTHU PA3BHUTHS, TCHETUKU U CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOyJalolmuXcsi 1Mo OOTaHMKE, 300JI0TUH, aHATOMHH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIMOHHOE yYEHHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB MU MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBl, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJAHBIX acCHeKTax
Oouonoruyeckux 3HaHWM. [l pa3BUTHA M NOJJEpXKaHUS WHTEpeca 00ydarommxcsi K OMOJOoTUn
Hapsiy CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MTPOrPAMMBI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOaéHHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAILHOM OpPraHU3allud >KHUBBIX CHUCTEM
Pa3HOTO paHra U NpuoOpeTeHne YMEHHUI HUCI0JIb30BaTh ATH 3HAHUS B (OPMUPOBAHUHN HHTEpEca
K ompenenéHHoi ob0nactu NpodecCHOHAIbHON EATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/IeHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHHUsl.

JlocTrxkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yrmyOia€HHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YalOlIUMHUCS  CHUCTEMbl  OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalomuxcsi ¢  METOJAaMM  TO3HAHWS  JKMBOM  MPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUN U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJNEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJAAMU  CaMOCTOSATEJIBHOTO  MPOBEIECHHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, H3MEpEeHHUE,
HKCIEPUMEHT, MOJICITUPOBAHHE);

OBJaJieHue OOyYaIONIMMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAaXOJWUTh, aHAIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAINIO; TI0JIb30BATHCS OMOJIOTHYECKON TEPMUHOJIOTUEH U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXAY Ppa3BUTHEM OHOJOTHM M COIMAIBHO-
HSKOHOMHYECKUMH M SKOJIOTMYECKHMHU IpoOJieMaMH 4eJIOBEYECTBA; OLCHHWBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO0  OKPYXKAIOIIUX JIFO/ICH; OOOCHOBBIBaTH M  COONIONATH  MEpPBI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIE OTKPHITHS B OOJACTH
OHOJIOTHH;

pa3BuTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOTMEW OMOJIOrMYECKOT0 MCCIEI0BAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJOTUYECKOH, TCHETHUECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHUPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TIPHUPOJAOTIONH30BAHUT
(cobmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, OHochepsr),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CcoOmoeHus: Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B IOBCETHEBHOW KU3HU;

CO3JJaHME YCIOBMH Ui OCO3HAHHOTO BbIOOpa OOyYalOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy MpodecCHOHATEHOMY
CaMOOIIPENIeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
pervoHa.

OO0miee YMCIIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTbop opraHu3allMOHHBIX (OpM, METOJOB H CpeACTB OOydeHHs OWOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTU Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpeJHero MpodeCCHOHANBHOIO U BBICHIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHWU OHOJIOTHUU HA YIIIyOJIEHHOM YPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxxke ydactue oOydarommuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTpeJeNsIeTCs y4YUTEIeM Ha OCHOBE HMMEIOIIUXCS MAaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHAs Hayka. Kparkas wicTopusi pa3BHTHs OHOJIOTHH.
buonornveckne Haykm W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHre OWoJOrMM B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJOTHM B TPAKTUYECKOM
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, M. WM. Meunukos, H. W. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouosoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIE€TOYHBIA, TKaHEBBIN,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue UBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OPraHU3ALMH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsaTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazdpoc B Guonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToOB. [IpUUMHBI UCKaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuielt u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBON MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pYIOBAHUE TSl TPOBEICHUS HAOTIOACHUI, H3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «/crnosb30BaHUE PaA3IUYHBIX METOJOB NPU HU3YUYEHHUHM KUBBIX
CUCTEMM.

Tema 3. buojiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Knerounas teopus (T. LIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKONHsS, Xpomarorpadus,
anektpodopes, MeToJ  MeueHbIX aroMoB, auddepeHnmansHOoe  HEHTpU]YrUpoBaHHE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
Pa3BUTHSI METOJI0OB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHOW OHOJOrMHM (XpomaTtorpadus,
anekTpodopes, nuddepennranbaoe neHnTpudyruposanue, [1LP)».

Tema 4. XuMnuyeckasi opraHu3anms KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISIUU.
MunepasnbHble BelecTBa KIETKH, UX Ouosiornyeckas pojib. Posib KATHOHOB U @aHHOHOB B KJIETKE.

Oprannueckue BeIECTBA KIETKU. bronorndyeckue nojuMmepsl. beinkn. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, 4YeTBepTUYHAs CTPYKTyphl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckne GpyHkiun 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJWTOCaxapuabl W mojucaxapuisl. OOuit
IUIaH CTPOEHUS U (U3HKO-XMMHUYECKHE CBOMCTBA YriieBoJoB. buosnormdeckue QyHkuuu
YTJIEBOJIOB.

Jlunuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JHIHIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupl.
[Mpunnun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mectonaxoxaenue u 6uonorundeckue pynkun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakun  AT®. BoccraHoBieHHbIE TEPEHOCUMKHM, UX (QYHKIMM B KJIeTke. /[[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ionunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«PacrpeneneHne XuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «llepuoanyeckas TaOnMIa XUMHUYECKHX BIIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oelkay,
«CTpyKTypBl OETKOBOW MOJNEKYNIbI», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKynbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBanue HyKIE€HMHOBBIX KUCIOT, BBIIECIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTudeckass U IHpokapuotuyeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Crpoenue mnpokapuoTHUecKor kieTku. Krerounas creHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenne n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

[uromnazma. I[luro3osb. [lutockener. JIBwkeHue uurToriasMel. OpraHouibl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KIETKHU: 3HaorazMarnueckas cetb (JIIC), anmapart ['ombmku,
JIU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyJsipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbix kieTok. Kinetounslit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOMIbl KJIETKH: MUTOXOHIPHUM, IIAcTUIbL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u miuacTua. [lepBuUuHble, BTOPUYHBIE U CJOKHBIE TJIACTUIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem6panubie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPAaHHBIX OPraHOMIOB
KieTku. Pubocomel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBbIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsiii meHtp. CTpoeHHEe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMaTHH, KapUOTUIa3Ma, SAPBIMIKH, X CTpOEHUE M (YHKIIHH.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacHoJIOKEHHE XPOMOCOM B HMHTep(hazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XApAaKTEPUCTHKA  KIETOK  DYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOoeHuEe MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnaparbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

JladopaTopHas padora «/3ydeHue cTpoeHus KIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas padora «/ccnenoBaHue 1uiasmMoin3a M JEIIa3MOJM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPIHH B KJIeTKe

AccUMWIALINS U TUCCUMWISILIUSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretuyeckoe oOecrnieueHue kieTku: npeBpaimeHue AT® B 0OMEHHBIX Ipolieccax.
@depMeHTAaTUBHBIN XapakTep peakUuid KIETOYHOTo MerabonuszMa. DepMeHThl, UX CTPOEHHE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHTsl. OTnnumnsi (epMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKINIl OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCucenHbll U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonroz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, C3., Cs+. u CAM-munsvt homocunmesa. [IponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTpU(ULUpYROLUE
OakTepuu, jxene300akTepru, cepoOaKkTepru, BOJOPOIHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunael 6poxenus. IIpogykTel OpoXkeHHs M MX HCHOJb30BaHUE
4eJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OJTambl 3HEpreTuueckoro obmeHa. IloaroroBuTENbHBIM 3Tall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILICIUIEHUE [JIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. Poyib MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. Lluknudeckue peakuuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomomnnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB IHepea  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUYECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MUKPOCKOII, 000pYA0BaHHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnass padora «M3ydyeHue KaTaJTUTHUYECKOW aKTUBHOCTU (EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WM KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakiuun matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmsanusi HacieACTBEHHONW HWHPOpManuu. [ eHeTWYecKWid KOJA, €ro CBOMWCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUIApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocunTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Poib pubocom B OmocuHTese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHoé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslit romeocTas.

Bupycer — HekneTounbie (OpMBI KU3HU U 0OJIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnwiti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasd,
unmezpasa.

Bupycueie 3a0oseBanHusi yenoBeka, KUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz dorvuux maccusos («bigdatay) cmpykmyprvix
ouonocuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocoovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuit Komy», «BHUPYyCH»,
«baxTtepuodarm.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii 1muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekatonux B uHTepdase. Iloaroroka kietku kK aenenuto. [Ipecunternueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTUYECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPAJUICIbHOCTh. MexaHu3m
permmkaunn  JJHK.  Xpomocomsbl. Crpoenne xpomocoM. Temomepel U Tenomepasa.
XpOMOCOMHBII HAbOp KIETKH — KapuoTuN. MIUIOWIHBIM M TarulouaHbIH HaOOpBl XPOMOCOM.
I'omonornunslie xpoMocomsl. I10710BbIE XPOMOCOMBI.

Henenne kinetkn — MuTO3. CTaguu MHUTO3a UM MPOUCXOJAIIME B HUX HpoIecChl. THMbI
murto3a. KapuokuHes u nutoknHes. buosorndeckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHUYECKOTO LMKIA KiIeTkd. [IporpamMmmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas xiemxay — buoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

O6GopynoBaHue: CBETOBOW MHUKPOCKOIN, MUKpompernaparbl: «MUTO3 B KJIETKax KOpEIIKa
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHue mMuTO3a B KJIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, IPyrue MpoTUCThl. KonoHnansHbIe
OpraHU3MBI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOeHHUs, (PYHKIUN U PacroIoKeHHs
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKMBOTHBIX TKaHEH: SIUTEIUAJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHHs, (PYHKIHMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHUH. Opranbl 1 CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBW)KEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOHIHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIl U UX padoTa.

[Iuranue opranusmoB. [loryomienue Bojbl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iuranre NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuit. J[pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX JKUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIXaTenbHas cucTtemMa uenoBeka. MexaHHu3Mm
BEHTUJISIUH JIETKUX y NITUI U MIIEKONTUTaromuX. Perynsus apixanus. JlprxareabHble 00bEMBI.

TpancnopT BelleCTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEMbl pacTeHuil. TpaHcnopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepjlle, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpalieHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. Beinenenue y pacreHuil. BelaeneHune 'y  KUBOTHBIX.
CoxparutensHble Bakyosnu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOE
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIHOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOH 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX POM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéunplii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus KIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BposkIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. Pazapaxxumocts n perynsnus y pacteHuid. PocTtoBele BemecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/IeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pedunexkropHas ayra. besycnoBHble u
YCIIOBHBIEC pe(dIICKCHI.

['ymopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HX TOpMOHBIL. JlelicTBMe TopMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOM cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsr u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopneBbie cucremor», «Ctpoenue credns», «CTpoeHHE IUCTOBOM IUIaCTUHKWY», «TkaHU
XKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucteMay,
«BplenurenpHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIILb, «MMMyHUTET»,
«KumeunonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMbIkamuxcsa», «HepBHasg cucrema nrtuny, «HepBHas cucTeMa MIIEKONUTAIOLIUX,
«HepBHas cucrema uenoBekay, «Pedieke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUITIOKOKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHuil, repOapuu pacTeHHH pa3HBIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHuEe JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmaia H  OenkoB TmoJ  JeiicTBueM (QepMeHTOB, OOOpyIOBaHUE Ui



JEMOHCTpPALIMU OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3MAa JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0OYasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuHoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeHO03a U IIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszButve. l'ameroreHe3 'y JkuBOTHBIX. [lojoBBIE  JKee3bl.
OOpa3zoBaHue W pa3BUTHE TOJIOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omo1I0TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

WNuuBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0Ha u3 enasnvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozceneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). JpoOnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONMHUTAIOMMX. 3apO/bIIIEeBble JUCTKH (TacTPyJsLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEPAPXMUYECKUX B3aUMOJCHCTBHII TeHOB. BnugHue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpmoHambHb Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHe MPSMOTO U HEMPSMOTO Pa3BUTUS, UX PACHPOCTPAHEHHE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUd pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurwe pactenuid. ['ametodur u cropodput. Meiio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meio3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENIBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PETyISIUN OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuier u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « TUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJOMOHaAb», «Pa3MHOXKEHUE HBIIIEHb», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30MAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmMoe u HempsiMoe pasBuTHE», «Pa3BuUTHE MaliCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/IBoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoe€HHE CEMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pacTeHU», «KU3HEHHBIN LUKI
MOPCKOM  KamycTbl», <«OKM3HEHHBIM 1MKI MXa», <OKH3HEHHBIH 1UKI MalopOTHUKAY,
«OKU3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3aPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUNY.

Tema 11. I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHUKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konbmosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM W PELIECCUBHBIN NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, TMOpUAbl, reHoTun, (eHoTtur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpanuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00bEKT TEHETHICCKUX HUCCICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBolii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnotesa
YUCTOTHI TaMeET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJIHOM JIOMUHHUPOBAHHUH.
JlurnOpugHoe cKpeuuBaHue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe HacaeI0BaHUE
IFE€HOB, HAPYIIECHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAasi TEOPUS HACIIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Moja. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['oMorameTHbli M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpomocoM. HaciegoBaHue npu3HakoB, CLIETUICHHBIX C MOJOM.

I'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE JEHWCTBUE TI'EHA.
MHOKECTBEHHBIM ajuienn3M. B3auMoJelcTBue HeauielbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3MOJOTMYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOMOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3suT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne aceKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHOW nH(OopMaIuu B
MOKOJIEHUSIX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLENIEHHOE HAClIeI0BaHUE
MIPU3HAKOB y JApo30duis», «I'eHetuka nona», «Kapuorun yenoseka», «KapuoTun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOTO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
TIPO30(HUITBD).

IIpakTnueckas padora «M3ydyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE TNPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIECCTBEHHAs.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHUM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanimoHHbINH psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas wW3MEHYMBOCTh. (CBONCTBA TIE€HOTUIMYECKOM HW3MEHUYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHasT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B IpeJienax OJHOro BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKHE MYTalHH.
Comarnueckne W MoJjoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, pPOIb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuier 1 cxembl: «Buabpl HU3MeHUHMBOCTHY, «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YelIOBEKa», « Buapl MyTanuiny.

O6opynoBaHue: XUBbIe U TrepOapHbIe 3K3EMIUIIPhl KOMHATHBIX PACTCHHH, PUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMH U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
U3MEeHUMBOCTH. [locTpoeHne BapuallMOHHOTO psila U BAPUALIMOHHON KPUBOW».

IIpakTuuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl U3ydyeHHsI TEHETUKU YeJIOBEeKa: I'eHealOrnYecKuid, OJIM3HENOBBINA, IUTOIC€HETHUECKHU,
MONYJISIIUOHHO-CTAaTUCTUYECKHUM, MOJIEKYJIIpHO-reHeThUecKuid. COBPEMEHHOE OIIpENIEIICHHE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupto T11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs yesloBeKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKON TEHETHUKHU B
NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKHX 3a00JIeBaHMU YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCyJbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETUUECKOT0 Irpy3a». DTHUECKHUE aCIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTndeckas IpeapaclosoKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSAM.

JdeMoHcTpauuu

Tabmuipr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4YE€HUS T€HETUKU YEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanust U cenekuus. 3apokJeHue CcelleKUMM W JoMecTukauuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U mopoid KuUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOMN pabOTHI.

Mertopl cenekiMoHHOM padoThl. MIckycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLEHKU (DEHOTUIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C MTOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanunoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAaKTHPOBAHHS W MeToJoB pekomOunanTHhIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia JJisl CeJICKIHH.

[lonyuenune mnonuruionnoB. BuyrpuBuaoBas rulpuauszauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecroauss MeXBUIOBBIX THOpUAOB. JloCTHXKEHHS CeNeKIUU pacTeHU u
YKUBOTHBIX. «3e1€Has pesontoyUs».

CoxpaHeHHe U U3YYEHHE I'E€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpasieHue 2eHemudecKuMy pecypcamu cenbCKOX03AUCMEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEJIAX VIAYUULeHUST CYUWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHON0UL.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. Jlykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00Opa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEACTBEHHONW H3MEHUMBOCTH», «METONbl CEeNeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJEKIMH PACTeHUM M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHO0/10TUsl M CHHTETHYECKAas1 OHOJIOTHA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MUKpoOHuonorudeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTHIA. [Ipon3BoAcTBO Oellka, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANpPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBaHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpevaroufecs B Npupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamzanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOuJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NOJNUKIOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sIMIIEKJIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUH SAEp
KIETOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYMpPOBaHUE
pekomOunantHeiXx JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OSTUYECKHE MpoOJeMbl TEeHHOU
VHKEHEPUH.

Memununckue 6unotexnonoruu. [locrrenomuas nudponas meaumuna. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 IIPOTeoMa YeJI0BeKa JIJIs OLIEHKH COCTOSHUS
ero 310poBbs. lcmonp30BaHHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHkeHepuss JUisi pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIWLMUHCKUX TEXHOJIOTHH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra s penieHus 3a1a4 NepCcoHaTu3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneli OPBU, ycranHoBieHHe MOJEKYJISIPHBIX MeXaHu3MoB (yHkinonupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BaHUS UYEIOBEKa U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas nuHxxeHepus», «I eHHast HHXEHEPUI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[lomyyeHue MOJIOYHOKUCIBIX TPOIYKTOBY.

IkeKypeusi «buoTexXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONHMOHHBIX NIPEACTABICHUI B 0M0JI0THHI
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXKEHHS OpPraHM3MOB, HACJIEJICTBEHHAs HM3MEHUYMBOCTh, Oopbba 3a CyllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoii Teopun dBoitonuu (CTD). HelitpanbHas Teopus SBOJIIOIHU.
CoBpeMeHHast BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnew)», «JlecTHuna >XuUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KammycTel», «Ilopoasl JOMalIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOUUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIronusi M eé pe3yjbTaThl

[lonynsiust kak sJeMeHTapHas euHuia 3BoroNMH. COBpeMEHHBIE METO/bl OLIEHKH
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomynsuil. 3meHenune reHooHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONUH. MyTallMOHHBIA MpOIIECC.
KomOunatuBHass m3mMeHYMBOCTh. Jlpelid reHoB — cCiydailHble HEHANpPaBJICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymuvLiouHo20 20paviuKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npudunvl u cireocmeus. Ilposenenue 3¢hghexma
Opetigha 2eHo8 6 Oomvwux u Manvix nonyaayuax. Murpamuu. M30msmms IOyt
reorpaduueckas (MpoCTpaHCTBEHHAs), OMoIorndecKas (PenpoyKTHBHAS).

EctectBennsiii oTO0op — HampaBisiouuii ¢axtop sBositonud. DPOpPMBI €CTECTBEHHOIO
oTOOpa: IBIWKYIIWN, CTAOMIM3UPYIOUIUN, pa3pbiBaromui (Au3pynTuBHbIN). [loroBoit oT6oD.
Bo3HUKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPOIBOJIOLUMU. BO3HHKHOBEHUE
npucnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y opraHu3moB: Mopdororuueckue, (U3MOIOTUYECKUE, OMOXMMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTETBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumoobpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuus — kimoueBoit ¢aktop BumooOpazoBanus. Ilytm u cmocoObl BUa00Opa3oBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPHUECKOE (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHON OMOJOrMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHUs
6ropazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuiel u cxembl: «MyTallMOHHAs U3MEHUMBOCTbY, «llonmysironHas CTpyKTypa BUIa»,
«Cxema mposiBiIeHMS 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi HM30JSALMs TONMYNIAUUA ceBaHCKOW ¢openny, «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIbI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoil», «[lomymnsiiioHHbIE BOJHBI YUCIEHHOCTH
XAIITHAKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue aganranuny, «I[IpucrnocoOieHHOCTh OpraHUu3MOB U €€ OTHOCUTEIILHOCTbHY,
«Kpurepun Bupa», «Bunbl-nBoiinukn», «Ctpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BUAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHUL, «llomumnounsl pacrenuit», «KamyctHo-
peICUHbIN THOPUTY.

ObopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX NPUCIIOCOOIICHNH, Yydena NTHUIl U 3Bepei pa3HbIX BUJIOB, repdoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs IBOJIIOLIHH.
[lepexonnbie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buipl-sHAEMUKN U PEJIUKTHIL.

OMOpHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MexXaHU3MBI HBOJIIOLIMMA OHTOTE€HE3a M IMOSIBICHMS JBOJIOLHUOHHBIX HOBILIECTB.
I'omonornuHble ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MOJIEKyIspHO-
reHeTu4eckne, OHOXMMHUYECKME M  MaTeMaTHYeCKHE METOJbl  M3y4EHUs  DBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METOIbI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) OdBOJOUMH. [lpunHyun  cmenvl  yHKYUL.
HeoGpatumocts 3Bostonnu. AfnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB BOJIOLMH.

JdemoHcTpauuu

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

Tabnuupl n cxembl: «PUIOreHETUYECKUN PSIJL JIOIIAAN», «APXEONTEPUKC», «3BEpO3yOble
aepel», «Crerouedansy, «Punnodgure», «CeMeHHbIe ManOpOTHUKMY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHnTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI YeJOBEKa W ULIMMIIaH3e», «lJ1aBHBIE
HaMpaBJICHUs IBOJOLUNY, «OO0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJSKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BuTHE )KU3HU Ha 3emiie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKHU3HM Ha 3emiie. AOHOreHe3 W NaHCIEPMHS.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHHM XU3HHM (KpealroHu3M). ['Mmore3a mocTossHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpltamMu @. Penu, JI. Cnamnanuany, JI. Iactepa.
[TpoucxosxaeHue >Kku3HU U acTpOOUOIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHoro OympoHa JDk. XomjaeiiHa, reHeTHYEcKas
runore3a I'. Mémnepa. Puboszumbr (T. Yex) u rumoreza «wmupa PHK» V. TI'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmum u wmeroapl €€ wusydeHus. lckomaemble OpraHM4ecKHE OCTATKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHMe mepBbIX 3kocucteM. CoBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM KakK aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosBneHume CHopoBBIX pPACTEHMI M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IponcxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIOLNUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. [lepBhie X0proBbIe
)KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHMS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnii M1 penTHIINA.
[Tpoucxoxnenne miekonuTaronux W ntuil. [lpuHnun xmrodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazBuTue xxu3Hu Ha 3eMJie 1O 3paM U IIepuoJaM: apxei, MpoTepo30M, Majie030i, Me30301,
KaitHO301. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoTHYecKuXx mporeccoB. [losBienne u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJeo0pa30BaHHE: €ro YCJIOBHS U BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN DKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KIacCU(PHUKAIMH OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: ®. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuist u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMo3apoJieHus xu3Hm», «Cxema onbita C. Mwmmepa, I'. FOpu», «3Tansl HeopraHudeckon
3BOJIOLUNY, «['eoXpoHosornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMM,
«Cxema o0pa3oBaHUsl DHyKapuoT NyTéM cuMOHoreHeza», «CucremMa >KUBOW MPUPOBDY,
«Ctpoenne Bupyca», «Apomopdosbl pacTteHmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpoCcHN», «MHOrOKIeTouHble BoJopociany, «Mxuy», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUA >KUBOTHOTO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBm»,
«YUIIeHUCTOHOTHEY, «PbI0BIY, «3eMHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuMckoul ape», «PasBuTue KuU3HM B



MPOTEPO30MCKON 3pen, «Pa3BuThe KU3HM B NANECO30MCKONM 3pey», «Pa3BuThe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH PaA3TUYHBIX OTJENOB, KOJIJICKIMH HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEICTHI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMBbIX, MYJISIKH OPTraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaGoparopHasi padora «MogenupoBanue omnbeiToB Mumiepa—tOpu mno
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHUI B IIEPBUYHON aTMOChepe».

JladbopaTopnasi pabGora «/3ydeHne u OINKMCAaHHWE HCKOMACMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IpakTHyeckas padora «M3yueHne 0cCOOEHHOCTEN CTPOCHHMS MTO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pazgens u 3amaun anTpomnosioru. MeTo b1 aHTPOTIOJIOTHH.

CTaHOBJICHHE TPEJICTABICHUM O MPOUCXOXKICHUM YeIOBEeKa. Penuruo3Heie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHH.

CxomctBo denoBeka ¢ KUBOTHBIMH. (CHcTeMaTHyeckoe TIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosoTHYecKne, (HU3UO0JIOTO-OMOXUMHUYECKHE, ToBeAeHUYecCKrue. OTIWYus deloBeKa OT
KHUBOTHBIX. [IpAMOX0K/IeHHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe rojaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  AHTPOIOTEeHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PanHMe 4enmoBekooOpa3Hbie 00e3bsHbI (MIPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YeloBeKk yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeaoK HeaHAePTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTO0. YenoBek HeaHAepTalbCKUi
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka v najieoreHOMHUKA.

DBOJIOLUS COBPEMEHHOIO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuoHHbsli nporiecc U noaumopdusm. [lomynsaoHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiume pacel: eBporneouHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHAallbHAsI), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoONeHHOCTh  4YeloBeKa K  Pa3HBIM  YCIOBUSAM
OKpyxarlei cpensl. Bnusiaue reorpadudeckoi cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHApHBIE METOAbl B (u3nueckod (OMOJOTHYECKOW) AaHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMNOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOIYJSIIUH.
buocouuaneHple  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccimenoBaHue — KOPBOJIIOLUU
OMOJIOTHYECKOTO U COLMATHHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOIBI  aHTPOIOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBD», «CKENeT 4YeloBeKa W CKeNeT IIUMIaH3e», «PyIuMeHTHl u
aTaBU3MbI», «J/IBIKyIllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOIMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek MpaMoXoaauuiny, «JleHUCOBCKHNM YEI0BEK»
«Heanpepranbipy, «KpomanboHis», «lIpeakn yenoBeka», «ITarbl 3BOJIONUN YEIOBEKAY,
«Pacsl yenosexka».

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IIPEIKOB
genmoBeka, penponyknuu (doTtorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOUCXOKICHUS YeloBeka, (poTorpaduy HaX0A0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYeperna 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTopnasi pabora «/3yueHue OCOOEHHOCTEH CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPAMOXOXKIECHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTMUECKHUX aAaNTalui 4YeI0OBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenoi

3apokaeHne W pasBuTHE dKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CeseprioBa, DJ. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKaMHu.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoenupoBaHrie B AKOJOTUH. MOHUTOPUHT OKPYXKAIOMICH CPEJbl: JIOKAIbHBIMN,
pEruOHAIbHBIN U TJI00ATBHBIH.

3HaUYE€HHE DKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBA3€H YeNOBEUeCTBA C MNpUPOoH. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynwse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipl 1 cxeMmbl: «Pa3nensl sxonorum», «Metoasl 3KojIorun», «CxemMa MOHUTOPHHTA
OKpYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeToJJ0B HKOJIOTHUYECKUX UCCICTOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonoruveckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abmoTHyecKue, OUOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUsA dKoorndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dkojorudeckuii akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKHUE TPYIIBl PACTEHUHM U KUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproansm.

Temnepatypa kak skonorudeckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh Kkak skonorudeckuit dakrop. IlpucnocobneHus pacteHuid K MOAIEPKaHUIO
BogHoro Oamanca. Kmaccudukanus pacteHuii To OTHOIIEHHIO K Boje. I[lpucnocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX CpPElax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. llonsite o >xu3HeHHOU (opme. KusHeHHBIE (HOPMBI
pacTeHui: JepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI IKUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  ¢aktopbl. Buapl  OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XHUIIHIYECTBO, CUMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCAITH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHu3MOB B cpenie ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITFOUCHHS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorndeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid KXUBOTHBIX», «Cpeapl OOUTaHHS OPraHu3MOBY,
«buonorudyeckue putmMbly, «Ku3HeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIX),
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypeniusa», «Cumomo3y», «KomMeHcamuzmy».

O6GopynoBanue: repbapuyd pPacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKkTOpoB, TepOapu  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIIMHM TEIUIONIOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOMUYMBBIX
pacTeHWid, dYydela NTUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE pPACTEHHS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOUTAIOUIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMM PACTeHHH M KUBOTHBIX, 00JIaJarolInX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHas pa6ora «BbIsBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTepUCcTUku nomymsuuu. [lomynsius kak Ouoyioruueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3ndecKux OaphepoB U OCOOEHHOCTEH OHOJIOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAsl M MOJIOBasi CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJioryeckas CTpykTypa mnonyiasuud. OIeHKa YMCIEHHOCTH Nomynsiiuu. JluHamuka
MOMYJSALMU U €€ peryisiuus. buotnueckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBele pocTa uucieHHOCTH mnonyasauud. Kpusble BbDKHUBaHMS. Perymsius



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
Dkojorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyoTMUECKON HHImIE BuAa. MecrooOutanue. MHOromepHas Mo JIENb
skonornueckord Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. Buibl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTM IIOBEJEHUS W MUIpAlUil JKUBOTHBIX. buHoOJOrMYeckHe HHBa3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsiumn», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHele mnupamMujpl nonmyasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHu3Mamm», «Mojaens skosiorudeckor Humm Jhx. H.
XaTynHCOHaAY.

ObopynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pat6ora «[IpucrnocoOieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaum). dDyHKuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue Onoku 3kocucteM. ITouBbl U MBI B 3KOCHCTEMAX.
KpyroBopoT BewEeCTB ¥ MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE ITOKa3aTeNN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOIrMYeCKUe MUPaMHUIbI
qyucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykleccuu. IlepBudHble U BTOPUYHBIE CYKIIECCUU U UX
IPUYMHBL.  AHTpPONOTE€HHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHCTEMBL. JKOcucmemvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoiib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunanTponuzanusi ropojckoil ¢ayHbl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUSA  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHM3MOB B
sKocucTeMax. Ponv kackaonoeo s¢hgexma u 6uoog-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJISALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUN.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX ~MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 8030elicmaus. MeTo10I0Tus MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay,
«KocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYMIBl OPraHU3MOB B O3KOCHCTEMEY,
«Kpyrosopor BemecTtB B 3kocucreMey», «llenn nuTaHus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID, «DKOJIOTHYECKas MUpaMuia OMoMacch», « IKOJIOTrHIecKas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHnue
Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyd4elia NTHUI[ W 3BEpeH,
repOapuu KyJIbTYypPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEJIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X03SHCTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osiouka 3emiu, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
6uocpepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BeniecTBo OMocepsl U ero PyHKIUH.

3aKoHOMEPHOCTU cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiiepoia, a30Ta). PUTMUYHOCTE siBIeHUI B Ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsTne o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIE
Jeca, CMeIllaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIA MUP OHOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIIEHKA HX PECypCHOTO TOTEHIHala M
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroropoT azora B npupoe», «Kpyrosopot
yriaepoja B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumatuueckue mosca 3emnu», «Tyanmpa», «Taiiray,
«Cwmemannbiii  jec», «lllupokomuctBennsiii  jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYeCcKHe KpHU3MChl M WX TNpu4MHBL. Bo3zgelictBue dvenoBeka Ha Ouocdepy.
3arpsizHeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. Oxpana
BOJHBIX pecypcoB. Paspyiienue nouBbl. OxpaHa IOYBEHHBIX pecypcoB. M3mMeHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMICTBHE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIUITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPUPOIbL. PalmonansHOe
MPUPOJIOTIONIF30BAHUE M COXpaHEHHE OMOJIOTMYecKoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hnca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHEe METONOB MOHHTOPUHIA PA3BUTHS OIACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmubie ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontoie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUmMayu IKocucmem u cnoco6o6 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBb», «llapHukoBbI 3ddekT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH permoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 1O OMOJIOTHH BBIJICICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOydeHWIO OHWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onoyornyeckoro  oOpa3oBaHUs, Haluyue  NPABOCO3HAHUSL  DKOJIOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgumMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA NPOTPAMMEI 110 OnoIornu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U NYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEJCHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3WNUM JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHSI K 3aKOHY M INPABOMOPSAIKY, YEIOBEKY TPyAa M CTaplieMy IMOKOJIEHHIO, B3AaUMHOTO
yBaXeHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIE€OUI0 W TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOro mnpeamMera «buonorus» A0IKHBI OTpaxaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYJaroNIUXCsi PyKOBOJCTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENbHOCTH B MPOIECCEe pealin3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOT0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIbHOCTU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpENeNIATh COOCTBEHHYIO TO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHME y4YUTBIBaTh B CBOUX JCUCTBUSAX HEOOXOJAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOSXKICHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATEBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHWS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K TYMaHUTapHOHN M BOJOHTEPCKOU NEATENHHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO HapoJa Poccuu;

LIEHHOCTHOE OTHONIICHHE K MPUPOJHOMY HACIEIWI0O ¢ TaMSATHUKAM TPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHKS 3HAYCHUS OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPHUPO/JIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHHUSA  KYJbTYPbl 30POBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peaju3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass AaKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS AIKOTOJIA,
HAapPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, TJIAHUPOBATH W  CAMOCTOSITENIbHO  BBIMOJHATH — TaKyHO
NEeSTENbHOCTb;

HWHTEpEC K pa3jIMyHbIM cdepaM MNpoQeccCHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEM
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OIBITA TUIAHHPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUMN JUIsl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUSHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUHU TPOOJIeM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOAOIOIB30BaHUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPUSATHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIC YKOJOTUUECKHE TOCIEACTBUS MPEAPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHOM, KOMMYHHKATUBHOM W COLMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH IKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHe crnenuuKr OMOJOTHM KaK HayKd, OCO3HaHWUsS €€ posid B (OPMHPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O0 MBILJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEeICTaBICHHsI 00 OKpYXKaIoLIeM
MHpEe KaK O €AWHCTBE TMpUPOIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTHH JIi COBPEMEHHOW LMBHIJIM3ALMU: OOECeueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl Pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX Mpo0sieM U o0ecreueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PAllHOHATIEHOMY
MCI0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CTECTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHATLHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4YaeMmble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUU, yMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB M HMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHWUS S pelIeHUs
Mpo0JieM B pealIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 0Opa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBUU C >KHU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOJIOTHs» BKIFOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEPCATbHBIC
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBEHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITNHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YYeOHBIC JICWCTBHS B IO3HABATEIHHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OMOJOTMH Ha YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOydvarorerocst OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YYeOHBIC JICHCTBUS, PETYIATHBHBIC YHHUBEpCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MeTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OBiajeHHe YHMBEPCAJIbHBIMH YU€OHBIMH MO3HABATEILHBIMH 1€HCTBUSIMH:

1) 6a3oBbIe JJoruuecKue AeficTBHUs:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0O0OIIeHHs), PaCKphIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMU);

OTIPENeNATh LEeIN JAeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHMOJIOTUYECKHE MOHATHS JUIsl OObACHEHUs (DAKTOB U SBJICHUN >KUBOM
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JACAyKTUBHBbIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaTeiBaTh IJIaH PEUISHHUS MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepHATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHMBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpooseM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METO/IOB
pEIICHUS MPAKTUYCCKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHBIC BUABI JEATCIILHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIUATBHBIX TPOSKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a7ady, BBIJIBUTATH
TUTOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKYH0  001acTu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PECIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWKAX WHPOpMAIHH (TEKCTE y4eOHOTO MOCoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHEeTE), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUICCKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUUBOCTH;

(dbopMynHpoOBaTh 3alpochl W TPUMEHATH PA3JIMYHBIC METOJbl TPU TIOMCKE H OTOOpe
ouosorndyeckoit nHpopMaIu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIh30BAHMUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAyYHBIN SI3bIK B KAyeCTBE CpPEACTBAa IMPH pPaboTe ¢ OUOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MATEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, KCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIaZIETh HAaBBIKAMU pACIO3HABaHMUS W 3alUThl WHGOpManuu, HWHPOPMAITMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHSI Tpe/yiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA W JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallUi, YMETh CMAT4aTh KOHPIUKTH U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoruYeckoi mpoOieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPHU PELICHUH y4eOHO! 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPpUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBAaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE NPOEKTHI, OLEHUBATh HIEH C TMO3HUIMKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh NHUIIMATUBHBIM.

OByageHHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JAeHCTBUAMM:

1) camoopranu3anms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUS B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKMBOW IIPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKAOILINX;

CaMOCTOSITEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PeLIeHHs IpoOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIMpATh PaMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOM SpYJUIIMU B PA3HBIX 00JIaCTAX
3HaHUH, OCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISAM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIIU3E PE3YyIbTaTOB ACATEIbHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.
HNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydeOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne mpouIbHOT0 00ydeHusT 00yJarOIMnXCs
ouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMHM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITEeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN U MX NPUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHn: MpodiieM palMoOHAIbHOTO MTPUPOIOTIONB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOekKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMOW OHMOJOTHMYECKHUX 3HAHHM, KOTOopas BKIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckre Teopun (kimerounas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUS, PaCIICIICHUS, YUCTOTHI raMeT, He3aBUCUMOTro Hacinenoanus I'. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUIMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHUE, HAOMIOIEHUE, SKCTIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM 4HCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAMBUIYAIBHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY OpPraHOMIAMU KJIETKH U HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIIECTB, ATAallaMH KIETOYHOTO LHUKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKUMH TpOLECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUHM MOJIyYE€HHBIX PE3Yy/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Lelb UCCleA0BaHNs, aHAIM3UPOBATh MOJIy4E€HHbIE pe3yJIbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HMCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU U
MEIUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJAbTaThl HA YYEHUUECKUX KOH(EPEHIINSIX;

yMEHHE OIIEHMBaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTUM M MEIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyayIIel mpodeccnoHanbHOM NeITeIbHOCTH B
oOnacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIIEBOI
IPOMBIIUICHHOCTH, YIIyOJIATh IIO3HABATENIbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MHPOAOJDKEHHE OHOJOrMYecKoro oOpa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpopecCUOHANBHOIO U BBICHIET0 00Opa30BaHUsl.

[IpenmeTHble pe3ynabTaTbl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOopMUpPOBaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJBI M PELICHUH SKOJIOTHYECKUX MPOOJeM 4YeloBEYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs,, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIAJE€ POCCUHCKUX U 3apyOekKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET ONpPENENICHUS U
[IOHMMAaHHE CYLIHOCTM OCHOBOIOJAraroUX OHOJOTMUYECKUX TEPMUHOB M MOHATUH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopuu (dBotonoHHass Teopuss Y. JlapBuHa,
CHUHTETHUYecKasi Teopusi sBotonuu), yuyeHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBJIEHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxojactsa K. M. boapa), mpasuna (munumyma 1O. JIubuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IO3HAHMs, MHCIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIENOBAHMUIX JKUBBIX OOBEKTOB M D3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJroIeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
PUPO/IC;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUIONATPUIECKOTO U CUMIIATPHYECKOTO BUI000pA30BaHMS, BIUSHUS ABWKYIIUX CHII 3BOJIONNAN
Ha TeHO(OH] MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMS, YepeOBaHUS
HaIpaBJICHUH 3BOJIIONNH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3M MEXJy IPOLECCAMU SBOJIIOLUH, JBWKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIISATh OTJIIMYUTEIIbHBIC IPU3HAKU )KHUBBIX CHCTEM, MPUCIIOCOOIICHHOCTh BUJIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE MCIOIB30BAaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIKY Ui JOKa3aTeJIbCTBAa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pelath OWOJIOTUYECKHE 3a7adyd, BBISBISATH MPUYNHHO-CICICTBEHHBIC CBSI3U
MEX]y HCCIEAYEeMBIMH OHWOJIOTHYECKUMH TPOIECCAMH W SIBICHHWSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE paOOTHI, COONIOIATH MpaBHa TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, TPOBEPATh WX OKCIEPUMEHTAILHBIMUA CPEICTBAMH,
bopMynHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATh MOJTYICHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBATh B Y4€OHO-HMCCIIEIOBATEIHCKON pabdoTe MO OMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJMYHO MPEICTABIATH
MOJTyYCHHBIC PE3y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKa U
YEeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPAILICHHS TJI00aThHBIX
M3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHoOHAbHON ACITEIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SIMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YTIyOIsATh
MO3HABATEJIbHBI HMHTEPEC, HANpPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOT0 O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHATBFHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 XHUMHU4YECKasi OpraHu3alys KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 |
KJIETKE
7 HacnencrBennas ungopmanus u 9 0.5
peanuzanus eé B KIETKE )
8 JKW3HEHHBIN UMK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3ysbTaThl 14 2
MakponsBostonust U €€ pe3yabTaThl 6
[TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHne yeaoBeKa — aHTPOIIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy»Karollen cpeon
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTrueckas padoTa
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[I1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKHU, UX
OuoJioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyx eHHE
OETTKOB C TIOMOIIIbIO KaYeCTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupukanys u GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHN —

10
yTJIEBOIbI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHuas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. JIpyrue
nykieosunrpudocdarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTECOMUKHI

15 MeTto1bl CTPYKTYpHOH OHOTOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «3ydeHue 0.5
JBUKEHUSI LINTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OPTaHOU/IbI KIIETKH:

20 MUTOXOHAPUH, mnacTuabl. Jlabopartopuas 0.5
pabota «/ccrnenoBanue mia3mMosn3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH 7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAA U TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuIas3bl WK
KaTaJiasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
paborta «3ydyeHue ¢pepMeHTATUBHOTO
paciienieHus IepoKCuaa BOJA0Opoia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE3a

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U IBIXAHUSD»

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa

32

DOHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK
35 Tpancsius u e€ sTanbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
JyKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapHuoT
Bupycsl — BHeKiIeTOUHBIE ()OPMBI )KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNId BUPYyCa»
40 Bupycuble 3a0051eBaHus YenoBeKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomornu B OMOJIOTUN U MEIUIINHE
42 JKW3HEHHBIN LUK KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»
45 Jlenenue KI€TKH — MHUTO3
Tumns! kieTok. KapuokuHes 1 HTUTOKUHES.
46 JlaGopatopHas pabota «HaGmoieHue 0.5
MUTO3a B KJIE€TKaX KOHYHMKA KOPEelIKa JIyKa
(Ha rOTOBBIX MUKpOTIpENapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 0.5
«M3ydeHnne TkaHeH pacTeHUI»
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaboparopHas padota «3yuenue TkaHei 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

51 paborta «M3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [Intanue oprann3zMoB

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenbHas cucTeMa 4eaoBeKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranusMoB

61 3amura y OpraHu3MoB

62 NMmyHHas cuctema ueaoBeka

63 PaznpaxxuMocTs U perynsnus y
OpraHu3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTAHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeToK. JlJabopatopHast paborta
«M3yueHune cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

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

71

Poctu Pa3BUTUC )KUBOTHBIX.
JlabopaTtopHnas pabota «BrIsiBeHne
MIPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUH.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
IpU3HAKOB. MOHOTHOpUHOE
ckpemrBanue. [Ipaktuueckas pabota
"N3yueHue pe3yiabTaToB MOHOTMOPHUHOTO
CKpeLIMBaHus y Apo30¢uist"

0.5




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

76 1
CKpEIIUBaHUS

77 Amnanusupyromiee ckpeniuBanue. Hermosnnoe |
JOMUHUPOBaHUE
JuruOpuiHoe CKpeIIBaHue.

73 [TpakTudeckas pabora «3ydcHue | 0.5
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS '
Yy ApO30(HITBI»

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHMS

80 CuermieHHOe HAcCJIeI0BaHUE TIPU3HAKOB 1

81 XpOMOCOMHasi TEOPHSI HACTIECTBEHHOCTH 1

82 I'enmernka moma 1

83 T'eHoTHO Kak IEJIOCTHAS cUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHuH, )KUBOTHBIX U YEJIOBEKA

25 M3MeHYnBOCTb MpU3HAKOB. BHibl |
H3MEHYHUBOCTH

86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuanuoHHblil psii 1 BapuallMOHHAs
kpuBas. JlaboparopHas padoTa

g7 «MccnenoBanue 3aKOHOMEPHOCTEH | 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenne BapHallMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

28 I'eHoTuIMYEeCKass H3MEHUUBOCTb. |

KomOuHaTHBHAsI N3MEHYUBOCTD




&9

MyranuoHHast U3MEHUYUBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
Ipo30(hriIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

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

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHOI»

0.5

92

MeTtoapl MEQUIIMHCKOI T'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKUBOTHBIX)»

0.5

95

MeTomp! ceneKIMOHHON PabOTHI.
JlaGopaTtopHast pabota «/3ydeHue MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHU 1
)KUBOTHBIX. [IpakTHueckas padora
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHC U NCII0JIb30BAHNUC
TCHCTUYCCKUX PECCYPCOB

98

buorexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHBIC HaITpaBJICHUA CHUHTETUYECKOH




OUOJIOTUU

100 XpOMOCOMHAsl U T€HHAsl HHKEHEepUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1
102 Pesepsubiit ypok. IloBTOpeHue, |
000011eHNEe, CUCTEMATH3AINS 3HAHAN
OBILIEE KOJIMYECTBO YACOB IT
. CTBO FACOBTIO 102 13.5

[TPOTPAMME




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrireckie u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 OposoronHas reopust Y. Jlapsuna 1
) JIBr>KyIpe CHIIbl 3BOJIFOLMHA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymecTBoBaHnE, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBIN OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIAN
5 Dransl 3BOIIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Monmynsimus — sneMeHTapHas eAMHULIA |
SBOJTIOIH
3aKOH reHeTU4eCcCKOoro paBHoBecus JIx.
7 . 1
Xapau, B. BaiinOepra.
8 DneMeHTapHbIe (aKTOPBI SBOTIOLUN 1
9 Dddext ocnoBatens. Ipdexr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. M30s1um nomysisiumii: |
reorpaduueckas, OnoJorunyeckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1
(hakTop SBOTIOIII
12 [TonoBoit oT6OP 1




13

[Tpucrnoco6IeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPO3BOJIIOLUH.
JlabopatopHnas pabora «/3yuenue
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Tpumeps! TpUCTIOCOOICHUH Y OpPTraHU3MOB:

Mopdosiorudeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11e7IECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOIKWHU U SITHACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yYEHUS IBOJIOLUH

20

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

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie H CPABHUTCIIBHO-
Mop(bonornqecm/le MCTObI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUUECKUE
MCTOJbI U3YUCHUS 5BOJIFOINUN




23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH
24 AnantuBHas paguanys. HepaBHOMEpHOCTH
TEMIIOB IBOJIIOLIUU
)5 HayuHblie runoTe3sl IPOUCXOKICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH
KU3HH
7 OCHOBHBIE ATAITBl HEOPraHUICCKOM
IBOJTFOITIHT
28 ['unioTessl 3apoKACHUS KUZHU
Hcropus 3emMiid 1 METOBI €€ H3YUICHHSL.
29 JlabopaTtopHnast padota «M3ydeHue u 0.5
OTIFICAaHHUE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHnyecKoit
SBOJTIOIIH
31 DBOJIIOLHMS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipakruyeckas 0.5
pabota «/3yyeHue ocoOeHHOCTEMH )
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBodrous )KUBOTHBIX. [IpakTrueckas
34 pabora «M3ydyeHune ocobeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMIie 10 paM U

nepuogam




MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIIOTO

37 CoBpeMeHHbIHN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTH

18 CoBpemMeHHasi CUCTeEMa OPraHUuYeCKOTO
MPOIILJIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHN YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OCHOBHBIE CTaJIMH AHTPOIIOreHE3a

46 [TaneoreneTnka 1 majgeoreHOMMKA

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsel. [IpakTudeckas

48 paboTa «M3ydyeHue 3K0I0rHYECKIX 0.5
ajanTaiuil 4eJIoBeKa

49 MexaucuuninHapHble METOAbl

AHTPOIIOJIOTUHN




50 3apoKIeHUE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! 3kosoruu. JlabopatopHas pabora

51 «M3yueHne MEeToJ0B KOOI MYECKUX 1 0.5
HCCIIEIOBAaHUI

50 3HaueHue 3KOJOTUYECKUX 3HaHUHN 115 |
YeJloBeKa

53 Dkosnorudeckue HpakTopsl 1
Abuotnueckue pakropbl. CBET Kak

54 sKosioruueckuii paxrop. Jlaboparopnas | 0.5
paborta «BpisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK YKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPATYpPbI»
AbGuoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. JlaboparopHas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 ’Kuznennsle GopMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HaueHne OMOTHYECKUX B3aUMOICHCTBUN

61 JUIsl CYyLIIECTBOBAHMS OPTaHU3MOB B CpPEZIEC 1

oOurtanug




DKOJIOTHYECKHE XapaKTEPUCTUKHI

62
MOTYJISIITII
OcHOBHBIE TTOKA3aTEINN MOMYISIIAN:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TTOKA3aTEIHN MOMYJISIIUN:

64 POXKITAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKAas CTPYKTYpa MOMYIISILIUU

66 JlnHamuKa oMUY U €€ peryasuus

67 KpuBbIie pocTa YMCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocobneHus 0.5
CEMSIH paCTEHUN K pPaCCEICHUIO»

69 Bup xak cucrema nonyssiui

70 3aKOHOMEPHOCTH TTOBEACHUS U MUTPALIHIA
YKHUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKPbITasi CUCTEMA

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B
9KOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

03ep U peK. DKOCUCTEMBbI MOPEil U OKEaHOB




[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI

8 TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMsl. [Ipaktndeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3akoHOMEepHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3/IEHCTBUS 3arpsI3HEHAN

22 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — oburernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX PUUUHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MUD

92 Oxpana npupo sl




03 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO q
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

05 O606menne no Teme «MHUKPOIBOIIOIHS U |
e€ pe3yabTaThD»

96 O6061menue o reMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061menue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

08 O606mmenue o teme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 Koutponsnas pabota (romoBas) 1 1

101 O606H.[6HI/Ive 10 TeMe «DKOJOrUs BUIOB U |
TOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBLIEE KOJIMYECTBO YACOB I10 102 | 7
I[TPOTPAMME

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

ITpunoxenne — 10-11 kmacesl Ha 2023-2024 yueOHbII TO/.




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 xacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3garensctBo «IIpocBemienue

* buonorus, 11 kace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocBemieHuey
https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://skysmart.ru/

https://neznaika.info/ege/biology/

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Peanuzanus-tpedoBanuii-OI'OC-cpeanero odiero oopasopanus.-MeToandeckoe-nocooue-
utst- yautens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru.
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