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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMYy mnpenmety "buosorus" (nmamee - OWOJIOrHWsl) HA YPOBHE CpEIHEro OOIIero oOpa3zoBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii denepanuny,
OI'OC COO, Konneniuu npenojiaBanus yaeOHOro npeamMera « bruonorus» 1 0CHOBHBIX MOJIOKEHUH (enepaibHON paboueit
MIPOTPaMMbl BOCIIUTAHUSI.

VYuebnsbiit npeamer «buosorus» yriyon€éHHoro ypoBHs uszydenus (10—11 kiaccel) sBisieTCs OJHUM K3 KOMIIOHEHTOB
npeaMeTHor obnactu «EcrecTBeHHO-HayuHble npeameTsy. CormacHo nonoxkeHusam OI'OC COO mnpoduiibHble yueOHbIE
IpeIMeThl, U3ydyaeMble Ha YriyOJEHHOM YpOBHE, SIBISIOTCA criocoOoM nuddepennuanyu oOydeHuss Ha YpPOBHE CPEIHETO
o0uiero oopa3oBaHusl M MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
podeCCUOHANIBHBIM U BBICIIMM OOpa3oBaHueM. B To ke BpeMsi KaxAblii M3 3TUX Yy4e€OHBIX MPEIMETOB JOJKEH OBITh
OpUEHTHUPOBAaH Ha MNPUOPUTETHOE PpELIEHUE O0pPa30BATENbHBIX, BOCIUTATEIBHBIX M PA3BUBAIOUIMX 33]a4, CBA3AHHBIX C
npodopueHTanuein 00yJarouxcsi 1 CTUMYJMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAYyYHOI'O 3HaHUS, CBA3AHHOIO C
OuoJioruei, MeIMIIMHOM, SKOJIOTHEH, TICHXO0JIOTHEH, CITIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HoMy mipeameTy "buonorus" naét npeacTaBieHue O 1eIU U 3aJa4aX U3yueHus yaeOHOoro rmpeameTa
«buonorus» Ha yrayONE€HHOM YpOBHE, OINpeAeNsieT o00s3areNbHOe (MHBAPUAHTHOE) NPEIMETHOE COJIEp)KaHue, €ro
CTPYKTYPUpPOBAHHME MO pa3jiesiaM M TemaM, pachpeleieHHe MO KiaccaM, PEKOMEHIYeT IOCIeNOBaTEIbHOCTh H3yYEHHUS
y4eOHOTro MaTepuaina ¢ YYETOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4€OHOTO MPOIEcca, BO3PACTHBIX
0cobeHHOoCTel oOyuatonuxcs. B mporpamme mo 6Mooruu peanu3oBaH MPUHLHUI IPEEMCTBEHHOCTH € U3YYEHHEM OHOJIOTHH
Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs, Onaromapss 4eMy NPOCMAaTPUBAETCS HAMNpPaBIEHHOCTh Ha TMOCJEayloliee
pa3BUTHE OWOJOTMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3I0pOBOM 00pa3e >KU3HU, HAa BOCIHUTAHUE OEPEKHOTO OTHOILIEHUS K
OKpy’)Xarollled mnpupogHoi cpeae. B mporpamMme mo OHOMOTHM TakKe IMOKa3aHbl BO3MOXHOCTH y4e€OHOro mpeaMmeTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k mIaHUPYyEeMBIM JMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM
pe3ynbTatam oOy4eHHs U B (POPMHUPOBAHMU OCHOBHBIX BHJIOB YYEOHO-IO3HABATEIBHOU JIEATEIBHOCTH OOYYArOIIMXCS IO
OCBOCHHMIO COJIepKaHUsi OMOJIOTHYECKOT0 00pa30BaHMs HA YPOBHE CpEHEro 001Iero 00pa3oBaHusl.



VY4eOHbIil npeameT «buosiorus» Ha ypoBHE CpeHEro o011ero oopa3oBaHMsl 3aBeplIaeT ONOJIOTHYECKoe 00pa3oBaHUE B
IIKOJIC U OPUEHTHUPOBAH Ha paCUIMpPEHUE U YIIIyOJieHue 3HaHUH 00y4JaromnuXCsl O dKUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUN U OUOJIOTUN PA3BUTHSA, TEHETUKHU, CEJICKIIUN, OMOTEXHOJIIOTUH, SBOIOIIMOHHOTO YUYCHUS
1 DKOJIOTHH.

N3yuenne yueOHoro npeamera «buosorus» Ha yriry0JIEeHHOM ypOBHE OPUEHTHPOBAHO HA MOATOTOBKY O0YyYaroIMXcs K
NOCJEAYIOEMY TOIYYEHHIO OMOJIOrMYecKoro oOpa3oBaHMs B By3aX M OpraHu3alUiX CpPeJHEro Npo¢ecCHOHAIbHOIO
oOpa3zoBanusi. OCHOBY €ro coJepKaHHUsl COCTaBJIIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYECHHUH
0Oy4arOIIMMUCS COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3IEIIOB OMOJIOTMU HAa YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs, B
10-11 xnaccax 3TM 3HAaHMA MOJY4arOT pa3BUTUE. Tak, paclIMpeHbl U YriyOJeHbl OMOJIOTUYECKHE 3HAHUS O PACTEHMSIX,
KUBOTHBIX, I'pubax, OakTepusx, OpraHM3Me YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HM, JOIMOJHUTEIbHO BKIIIOUEHBI
OMOJIOTUYECKHE CBEIEHUS MPUKIAJHOIO M MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIIOIb30BAaTh KaK OPUEHTUPHI IS
MocJenyouero BoelOopa mnpodeccun. Bo3MokHa Takxke HWHTErpauus OWOJOIMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU
3HAHUSIMU, IOJYYEHHBIMU 00YYarOUIUMUCS TPU U3YYeHUH (PU3UKH, XUMUHU, T€Orpapuu 1 MaTEMaTHKU.

Crpyktypa mporpaMMmbl mo ydeOHOMY mpeamety "buojorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIN
NOJXO/bI K M3y4eHHIO Onosoruu. CorjaacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJISl AKUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3allM{, 3BOJIOLMH OPraHUYECKOTO MHpa Ha 3emile, COXpaHEHUs OMOJIOTMYECKOTO pa3HO0Opa3us
rmaHeTsl. Tak, B 10 kiacce M3ydarOTCs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOW OMOJOTMH, SMOPHOJOTMH U OWOJOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTMH U CUHTETUYECKON OMOJIOrUH, aKTyalIU3UpPYIOTCS 3HAHUS 00y4aroUIuXcs 1o
OoTaHMKE, 300JI0TUH, aHATOMUH, GU3MO0JIOTUH YernoBeka. B 11 kitacce n3y4aroTcst 3BOJIOLMOHHOE YUYE€HUE, OCHOBBI 3KOJIOTHH
u yueHue o ouocdepe.

VYyeOnslii npeameT «buonorusy» npu3BaH 00ECHEYUTh OCBOCHHE OOYYAIOIMIMMUCS OMOJIOTMYECKUX TEOPHl U 3aKOHOB,
WJIeH, IPUHIUIIOB U IPABWII, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O CTPOCHUHU,
MHOT000pa3ui U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIuH, OMOIEeHO03a, KOCHCTEMbI, O BBIJAIOUIMXCA HAYUHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH, IPUKIAJHBIX acTIeKTaxX OMOJornyecKkux 3HaHuil. s pa3Butus u
MojJIep KaHusl MHTepeca OOydaromMXxcs K OMOJIOTUM Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuasa B
COJIEP’KaHUU MPOrpPaMMbl IO OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHMS M PA3BUTHUS TOM WM MHOU



o0nacTu OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHbIX YYEHBIX B pEIICHUE BaXXHEHUIIMX OHOJIOTHYECKUX U
AKOJIOTHYECKUX MTPOOIIEM.

Ilens m3ydenust yueOHoro mpenmera «bruosorusy Ha yriayOiaEéHHOM YpPOBHE — OBJIaJIeHUE OOYJArOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHOM OpraHU3allMK >KUBBIX CHCTEM Pa3HOr0 paHra M MpUOOpETeHHE YMEHHM HCIOJIb30BaTh 3TU
3HaHUS B (POPMUPOBAHUU MHTEpEca K ONpeenEHHON 00acTu mpodecCHOHaNbHON 1eITeIbHOCTH, CBSI3aHHON C OUOJIOTHEH,
WJIM K BBIOOPY y4eOHOT0 3aBeACHUS JJIs MIPOIOJDKEHUS] OMOJIOTMYEeCKOTr0 00pa3oBaHusl.

JlocTrxeHue 1eIu U3ydeHus: ydyeOHoro npenMera «buosorus» Ha yriyOJa€HHOM ypOBHE OOECIIEUMBAETCSl PEIICHHEM
CIEAYIONIUX 3aj1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI OMOJOTUYECKUX 3HAHHWI: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSX, KOHIICTIIUSX,
TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPaBUIIaX, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTOOOpa3Uu M OCOOEHHOCTSAX OUOJOTUYECKUX CHUCTEM (KJIETKA, OpraHu3M, MOMYJSLHs, BUJA, OMOTEOLICHO3,
ouocdepa); 0 BBIIAIONIUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIEAOBAHUIX B OUOJIOTHH;

O3HAKOMJICHHE OOYyYaloIMXCsl C METOJaMH TO3HAaHWUS JKUBOW MPUPOJIBI: HUCCIACAOBATEILCKUMH  METOJaMHU
OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHSI, TCHETUKH U CEJICKITUH,
OMOTEXHOJIOTMM W CHUHTETHYECKOW OWMOJOTHH, TMAJCOHTOJOTHHU, DKOJIOTHH); METOJIaMH CaMOCTOSTEIHLHOTO IPOBEICHUS
OMOJIOTHYECKUX MCCIICIOBAaHUM B 1JaOOpaTOpuu U B MpUpojie (HaOII0IeHUE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIMPOBAHUE);

OBJIaZICHUE O0YUYaIOIIUMUCS YMEHUSMH: CAMOCTOSATEIBHO HAXOAUTh, aHAJIU3UPOBATh U MCIOJIb30BaTh OMOJOTHYECKYIO
uH(}OpMAIUIO; TOIH30BATHCA OMOJIOTMUECKOW TEPMHUHOJOTUENW W CHUMBOJIMKOM; YCTAHABIMBAThH CBS3b MEXIY pPa3BUTHEM
OMOJIOTUY U COIMATHLHO-3KOHOMUYECKUMH M IKOJIOTHYECKUMU MPOOJIeMaMy YeI0BEUECTBA; OLICHUBAThH MOCIIECTBUS CBOCH
JESTETPHOCTH TI0 OTHOIICHUIO K OKPY)KAIOIIEH MPUPOIHOU cpefie, COOCTBEHHOMY 3J0POBBIO M 370POBBIO OKPYKAIOIIUX
Joiei; 000CHOBBIBATh U COONMIOAATH MEPhl MPOPHUIAKTUKYA UHPEKIIMOHHBIX 3a00JIeBaHU, TpaBuiIa MOBEACHUS B IPUPOJE U
obecrnieueHus 0€30MaCHOCTH COOCTBEHHOM KU3HEACATEIBHOCTU B UPE3BBIUAMHBIX CUTYALMSIX MPUPOJIHOTO U TEXHOTCHHOTO
XapaKkTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIINXCSI MHTEUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAFOIIIUMHUCS
OTKPBITUSIMA ¥ COBPEMEHHBIMU HCCJICIOBAaHUSMH B OHOJIOTMH, pEHIaeMbIMU €10 MOpoOjeMaMH, METO0JIOrHei



OMOJIOTUYECKOTO UCCJIEIOBAHUS, IPOBEICHUSI SKCICPUMEHTAJIbHBIX HCCIEAOBaHUM, pelIeHus] OWOJIOrMYecKuX 3ajiad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTAHHUE Y OOYyYalOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K YKUBOM MPHUPOJE B LIEJIOM M K OTICIbHBIM €€ 00bEeKTaM U
ABJICHUSIM; (DOPMUPOBAHHME DKOJIOTMUECKOW, TE€HETUYECKOM TI'paMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHHS B MPHUPOJIE;
MHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUMH;

npuoOpeTeHre OO0YYaIOMUMUCS KOMIETEHTHOCTH B PAaIlMOHAILHOM IPUPOIOIOIB30BAHUU (COOIIOIEHUE TIPaBUII
MOBEJICHUSI B TMIPUPOJIEC, OXpaHbl BHUAOB, JKOCUCTEM, Ouoc(hepbl), COXpaHEHHH COOCTBEHHOIO 3J0POBBS U 3I0POBbSA
OKPY’KaIOLIUX Jto/IeH (coOoneHuss Mep NpoPuiIakTUKU 3a00JIeBaHUM, o0ecTieueHre 0e30MacHOCTH KU3HEAEATEIbHOCTU B
YpE3BbIYAMHBIX CUTYAlUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS OMOJOTUYECKUX 3HAHUM U
YMEHUH B IOBCEITHEBHOU JKU3HU;

CO3JaHUE YCIOBHH J/JII OCO3HAHHOIO BbIOOpa OOyYarOIMMHUCA HWHAMBUAYAJbHON 00pa30BaTeIbHONM TPAEKTOPHH,
CHOCOOCTBYIOLIEH TOCIEAyIOIEMY MPOoPEeCcCHOHATBHOMY CaMOOIPEEICHUI0, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpECaMu U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4ynciIo 4acoB, OTBEEHHBIX Ha M3y4YeHHE OMOJOTHMU Ha YIIIyOJIGHHOM YPOBHE CpeHEro o0Iiero oopasoBaHus,
coctanisieT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kinacce — 102 yaca (3 yaca B Hezelno).

OT60p opraHu3alMoHHBIX (HOPM, METOJOB U CPEJCTB OOYUYCHUSI OMOJIOTUU OCYIIECTBIISIETCS ¢ YYETOM crielu(PUKu ero
colepKaHUs M HANpaBICHHOCTH Ha MPOJODKEHHE OMOJIOTMYEeCKOro oOpa3oBaHMs B OpPraHU3ALMSIX CPEIHEro
po(hecCHOHANILHOTO U BBICIIETr0 00pa30BaHUs.

O0s3aTebHBIM YCIIOBUEM TIPU O0yUYE€HUU OMOJIOTHH Ha YTiyOJEHHOM YpPOBHE SIBIISIETCS MPOBEACHHE JTAOOPATOPHBIX U
npakTHueckux pabotr. Takke ydacTue 0OydaromIMXCS B BBINOJHEHWU MNPOEKTHBIX U y4eOHO-HCCIENOBATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENesseTCs] YYHTEIeM Ha OCHOBE HMEIOIIUXCS MaTepHaTbHO-TEXHUYECKHMX PECYpPCOB M MECTHBIX
IIPUPOIHBIX YCIOBUH.



COIEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue mporpamMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY I'OCYJAPCTBEHHON HTOrOBOM aTTECTALUH
(T'HA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OMOJOTHS — KOMIUIEKCHAss Hayka. Kparkasi ucTtopusi pa3BuTus OuoJoruM. buonornueckue Hayku U
u3ydaemble UMH npoosieMbl. DyHaMeHTanbHbIC, TPUKIAIHBIC U TOMCKOBBIC HAYYHBIC UCCIIEOBAaHUS B OMOJIOTUH.

3HaueHue 6MoJ0rur B OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTuHbl Mupa. [Ipodeccuu, cBsizaHHbIE C
Ouosiorued. 3HaueHHEe OHWOJOTMM B NPAKTHUECKON JEATEIbHOCTH YEJIOBEKa: MEIUIMHE, CEIhCKOM XO3SUCTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE MPUPOBI.

JlemoHcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, V. T'apseir, I. Mengens, B. N.
Bepnanckuii, U. I1. ITaBnos, . . Meunuxos, H. 1. Basunos, H. B. Tumodeer-PecoBckuii, k. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuupl u cxeMbl: «CBsI3b OMOJIOTUH C JPYTUMHU HayKaMny, «Cructema OMOJIOTHYeCKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

JXKuBble cucTeMbl Kak mpeamMeT u3ydeHwsi Ouonoruu. CBOWCTBA KUBBIX CHCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa,
JUACKPETHOCTh W  ULEIOCTHOCTh, CJOXHOCTh W  YHOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHHM OpraHu3aliu >KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHbIM, TKAHEBBIM, OPraHW3MEHHBIM, MOMYJISLIMOHHO-
BUJIOBOH, YKOCUCTEMHBIN (OroreomneHoTnyeckuii), onocdepusiid. [Iporecchl, mporucxoasiiye B )KUBbIX cucteMax. OCHOBHBIC
MpU3HaKK >kuBoro. JKu3Hp kak opma cymniecTBoBaHUs MaTepun. Hayku, n3ydaromniye >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSX
OpraHu3alvu.



N3yuenue xuBbix cucteM. MeTtonbl Onosnornueckoid Hayku. Habmonenue, uaMmepeHue, 3KCIIepUMEHT, CUCTEMaTH3alHs,
Mertaananus. [loHaTre 0 3aBUCHMMON M HE3aBUCUMOM IepeMeHHou. [imannpoBanue skcnepumenTa. IloctaHoBKa U mpoBepka
runote3. HyneBas rumotesa. [lonartue BbiIOOpkHM u €€ MocTOBEepHOCTh. Pa3zbpoc B Ouomormueckux naHHbIX. OreHKa
JOCTOBEPHOCTH TOJYYEHHBIX PE3yNbTaTOB. [IpUUMHBI MCKaXEHUs PE3YyJbTATOB AKcHEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO
TeCTA.

JdemoHcTpanuun

Tabmuipelr 1 cxembl: «OCHOBHBIE MPU3HAKU >KU3HW», «buomorndeckue cuctemul», «CBoiCcTBa >KUBOU Marepum,
«YPpOBHHM OpraHu3aluy >XKUBOM HOpHUPOAbD, «CTpOEHWE >KMBOTHOM KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0BEYECKOro oprannu3May, «buoreonenosy», «buocgepa», «MeTopl H3ydeHUs! )KUBOI PUPOIBD».

ObopynoBanue: 1ab0paTopHOe 000PYI0BaHUE ISl POBEACHUS HAOIIOIEHUHN, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «licronp30BaHue pa3INyHbIX METOIOB IPYU U3YYECHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Kierka — cTpyKTypHO-QYHKIIMOHANIbHAS €IUHUILIA )KUBOTr0. cTopus oTkpbiTUs kieTku. PadoTel P. 'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBanu, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOUYHON TEOPHUH.

MeToapl MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTMU: MHUKPOCKOIHUSA, XpoMarorpadus, 3JeKTpodope3, METOJ MEUEHBIX
aToMoB, Au(depeHIraIbHoe UEHTPU(PYTUpPOBAaHUE, KYJIbTUBHUPOBAHUE KIIETOK. H3yueHnue QuKCUpOBAHHBIX KIEMOK.
DnexkTpoHHas MUKpockonusi. Kongoxanvhas mukpockonus. Bumanvroe (npudxcusHenHoe) usyuenue Kiemox.

JdemoHcTpanuun

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

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIM MHUKpPOCKOM», «lcTopus pa3BUTHS METOOB
MHUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPeNapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHue MeTONOB  KJIETOYHOM  Oumosormu  (Xpomartorpadus, 3iekTpodopes,
muddepennmansroe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH



XUMHUYECKHI COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPaMUKPO3JIEMEHThI. Boaa 1 e€ poib Kak pacTBOpUTENs, peareHTa,
y4acTHE B CTPYKTYPHUPOBAHUM KIIETKH, TEILIOPETYJSALMH. MHUHEpaabHble BEUIECTBA KJIETKH, UX OHOJOrMyeckas posb. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. beiaku. AMHUHOKHUCIOTHBIN cocTaB 0enkoB. CTPYKTYphI
OenkoBoi MoJiekyJbl. [lepBuuHasi cTpykTypa Oenka, menTuaHas CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTUUHASI CTPYKTYPHI.
Henatypanus. CoiictBa 6enkoB. Knaccudukanus 6enkoB. buonorudeckue hyHkuuu 6eiakoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AUCaxapuibl, OJIUTrOcaxapuibl U mnojucaxapuabl. OOmuMi 1miaH CTpoeHus U (PU3UKO-
XUMHUYECKUE CBOMCTBA yrieBoA0B. bruosornueckre QyHKIUU yriaeBoAOB.

Jlumuael. 'uapodunsHo-TUapOdOOHBIE cBOMicTBA. Kimaccudukanus nunumos. Tpurnuuepubl, Gocoaunuabl, BOCKH,
crepounbl. buonornueckue pyHkuuu naunuaoB. OOume cBoWCTBa OUONIOIMYECKUX MEMOpaH — TEKy4YecTb, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, MTOJTYNPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Ctpoenne nyknennoBbix kucnot. Hykneornasl. [IpyHIMN KOMILIEMEHTAPHOCTH.
[TpaBwino Yapradhda. Ctpykrypa JJHK — nBoitHas cnupans. MectoHaxoxaenue u ouonornyeckue ¢pynkuuu JJHK. Buab
PHK. ®ynkiuu PHK B knetke.

Crpoenne ™onekynbsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buomornueckue ¢ynkuun ATO.
BoccraHoBneHHbIE TEPEHOCUUKH, UX (DYHKIMH B KIeTKe. /pyeue Hyxkneozuompugpocgamor (HTD). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NUECKUE UCCIIEIOBAHMS COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl u QYHKYUl OUOMONEKYl U ux Komniekcos. Komnviomepuoui ousatin u
opeaHudecKull cunmes 6UOMOJIEKY]l U UX HENPUPOOHBIX AHAIO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Caurep, C. [Ipy3unep.

Juarpammbl:  «PacnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXHMBOM Ipupone», «PacrpeneneHne XuMHUYECKUX
3JIEMEHTOB B )KMBOU IPUPOJIEN.



TaOmunps! u cxemsl: «Ileproguueckas Tabauna XUMUYECKUX 3JIEMEHTOBY», «CTpOeHUE MOJIEKYJIbl BOAb», «BemecTBa B
cocTaBe OpraHu3MoB», «CTpoeHue MoJeKydbl Oenkay, «CTpyKTypbl O€NKOBON MoeKynb», «CTpoeHHe MOJIEKYI
yraeBoAoBy, «CTpoeHne MOJEKy JUUI0BY, « HykiaenHoBble KUCIOThI, «CTpoeHne MoneKyIbl ATO.

ObopynoBaHHe: XMMHUYECKAsl TOCY1a U 000PYJOBaHHUE.

JlabopaTopnas padora «O0HapyxeHHE OEIKOB C IOMOIIBIO KAU€CTBEHHBIX PEAKIIUID.

JlaboparopHasi pabora «l/ccnenoBanre HyKJIEHHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KJIETOK Pa3JINYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne U QyHKIUUHM KICTKH

Tunel KJIETOK: 3yKapuoTHUecKasi U IpokapuoTuieckas. CTpyKTypHO-(yHKIIMOHATIbHBIE 00pa30BaHUs KIIETKH.

CrpoeHnue npokapuoTnueckoil kinetku. Kinerounas crenka Oakrepuil u apxeil. OcCOOEHHOCTH CTPOEHUSI T€TEPOTPODHOI
Y aBTOTPO(PHOM MPOKAPUOTUUECKUX KIETOK. MeCTO U poib MPOKapUOT B OMOLIEHO3aX.

Crpoenne U (pyHKIIMOHMPOBAHUE 3YKAPUOTHUECKON KieTku. [lna3maTtuyeckas memOpana (mna3maiemma). CTpykTypa
IIa3MaTHYecKoil MeMOpaHbl. TpaHcnopT BEHIECTB Uuepe3 MIa3MaTHYECKyt0 MeMOpaHy: nmaccuBHbIN (nuddy3ust, o0nerdéHuas
nuGdy3usi), akTUBHBIHN (MIEPBUYHBINA U BTOPUYHBIN akTUBHBIN TpaHcnopT). [lonynponunaemocts MmemOpanbl. PaboTta HaTpwii-
KaJIMEBOr0 Hacoca. DHAOLMUTO3: MUHOLUTO3, (harounTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIUU KJIETOUHOM
CTEHKU pacTeHUM, rpuOoB.

[uromnazma. [{uro3zons. [{utockener. J[Buxenue nuuroriazmbel. OpraHouabl kiaeTku. OgHOMeMOpaHHbIE OpraHOUIbI
KJIEeTKH: sHAomnasmaruueckas cerb (OIIC), anmapar ['onbmxu, JIHU30COMBI, UX CTpoeHHE M (yHKIMM. B3auMocssa3b
OJIHOMEMOpaHHBIX OpPraHOUAOB KieTKH. CTpoeHue rpaHylspHOro peTukyinyma. Mexanusm nanpaénenus denxkos 6 IIIC.
Cunre3 pacTBopuMbIX OeikoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mankuii (arpaHyasipHBIi) SHIOIIIA3MATHYECKUN PETHKYIIYM.
CekperopHas ¢yHkuus anmnapara ['onsmxu. Moougurayus d6enxos ¢ annapame I'onvoocu. Copmuposka b6enkos 6 annapame
Tonvoorcu. TpancnopT BelIECTB B KJIeTKe. Bakyosnu pacTutenbHbIX KieTok. Knetounslit cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOWIBl KJIETKU: MHUTOXOHIPHUH, IUIACTUIBL. [Ipoucxosicoenue MumoxoHopuil u naacmuo.
Cumbuocenez (K.C. Mepeosckosckuu, JI. Mapeynuc). CtpoeHue W (QyHKIIMM MHUTOXOHIpUN u Tutactun. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE IMJIACTHU]IBI (POTOCUHTEZUPYIOLINX 3YKApUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIMX
pacTeHUM.



HememOpannbie opranouasl kietku CtpoeHue U (QYHKIMM HEMEMOpPAaHHBIX OpPraHOWJIOB KIETKU. PuOOCOMBI.
IIpomesicymounvle unramenmor. MukpopunaMeHTsl. Akmurosvie Mukpoguiamenmol. MBbIIIEUHBIE KIETKU. AKmMuUHoGble
KOMHOHEeHmbl HeMblueunbix Kiemok. MukpotrpyO6ouku. Kinerounsrii nentp. CTpoeHue u ABMKEHHUE KTYTUKOB U PECHHYEK.
MukpoTtpyObouku uuroruiazMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopnuvle b6enxu.

Snpo. O6onouka Aapa, XpOMaTHH, KapUoOILIa3Ma, SAPBIILIKH, UX CTPOCHHE U (PyHKUUU. S nepHbIl OeIKOBBIA MaTPHKC.
[IpocTpaHCTBEHHOE PACOIOKEHHE XPOMOCOM B UHTEp(a3HOM sipe. yxpomamun u cemepoxpomamut. beaku XpoMaTuHa —
TUCTOHBI. /[unamuka s10epHoti 00010uKU 8 Mumose. foeptulil mpancnopm.

Knetounsie BkintoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK DYKapUOT (PaCTUTENbHOM, )KUBOTHOU, TPUOHOM ).

JdemoHcTpanuu

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

Tabnuupl u cxembl: «CTpOEHUE 3YKAPUOTHUUECKOU KIETKN», « CTpOEHUE KUBOTHOM KIETKN», « CTPOCHHUE PACTUTEIBHOM
KIIETK», «CTpOEHUE MUTOXOHAPUIY, «S1po», «CTpoeHHE NPOKAPUOTHUYECKON KIIETKNY.

O0opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, XHBOTHBIX KIJIETOK, MHUKpOMpENapaThl
OaKTepHabHBIX KIIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBD».

JlaboparopHasi paborta «l/cciaenoBanue mia3Moau3a U JeIIa3MoIn3a B PACTUTEIBHBIX KIETKax).

IIpakTHyeckas padora «/3yueHue IBUKEHHS LIUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUE JHEPTUH B KJIETKe

AccuMWIIILIMSL W JTUCCUMWJISALIMS — JIBE CTOPOHbI MeTabonu3Ma. Tumbl oOMEHa BelIeCTB: aBTOTPO(HBIA U
reTepoTpodHbINA. YUacTue KUCIopoa B OOMEHHBIX Mpoleccax. JHepreTnyeckoe odecrneueHue kietku: npespauieHue ATO B
0oOMEeHHBIX Tporieccax. @epMEeHTaTUBHBIN XapaKTep pPeakIuii KIeToOYHoro MeTaboamzma. epMeHThI, UX CTPOSHHUE, CBOMCTBA
u MmexanusMm paeiictBus. Kodepmentsl. OTinuus (pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTOphl U
O€JIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT pa3IMYHBIX (haKTOPOB.



[lepBUYHBII CHUHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHbIU (BomocuHmes y
oaxkmeputi. Ceéemocobupaiowjue nueMeHmsvl U NUSMEHMbl pPeaKkyuoHHo2o yeHmpa. Poib XIJIOpOIUIAaCTOB B Ipoliecce
dotocunte3a. CBeroBas u TemHOBas ¢aszpl. Pomoovixanue, C;, C,. u CAM-munwvt pomocunmesa. IIpoayKTHUBHOCTH
dboTocunTeza. BausiHue pa3zaudHbiX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHoOOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIUPYIOIIUE OakTepuu, Kele300aKkTepuw,
cepobaKkTepuu, BOJOPOAHbIE OaKTepuH. 3HAaU€HNE XEMOCUHTE3A.

AHaspoOHble opranu3mbl. Bunbl Opoxkenus. ITpoaykTel OpoeHUs M HX HCHOJb30BAHHE YEIOBEKOM. AHa’3poOHBIE
MUKPOOPTaHU3MbI KaK 00BEKTbl OMOTEXHOJIOTHH U BO30YIUTENH OOJIE3HEN.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpreTuyeckoro oomena. IloaroroBurenbHblil 3Tan. ['nMukonu3 — OeCKUCIOPOIHOE
PaCIICTIEHUE TIIFOKO3bI.

buonornyeckoe okuciaeHue, Wi KJIETOYHOE AbIXaHue. Pollb MUTOXOHJIpHUIl B IpoLeccax OMOJIOTUYECKOTO OKUCIEHUS.
Huxnuyeckue peakuuu. OxkucnutensHoe hochopunupoBanue. Iuepaus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnou ATD-cumnmaszvl. llpeumymiecTBa a’poOHOro TMyTH OOMEHaA BEHIECTB TNEpe] aHadPOOHBIM.
D¢ hHEeKTUBHOCTH PHEPreTUUECKOTO 0OMEHa.

JdemoHcTpanumn

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuiplt u cxeMbl: «®DoTocUHTE3», «IDHepreTudeckuii obmen», «buocunTes Oenka», «CTpoeHue QepmeHTay,
«XEMOCHHTE3.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyJOBaHHWE [jIsi TMPUTOTOBIICHUS TIOCTOSHHBIX W  BPEMEHHBIX
MHUKPONPENapaToB.

JlabopaTropHasi pabora «/3yyeHue KaTaJuTHYECKO aKkTUBHOCTH ()EPMEHTOB (HA MPUMEPE aMIIIa3bl UM KaTajasbl)».

Jlaboparopuasi padora «/3yueHue QepMEHTATHMBHOTO pacllIeIUIEHUs MEepOKCHIa BOJIOPOJAa B PACTUTENBbHBIX U
KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padoTa «CpaBHeHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpManus U peajin3anus eé B KIeTKe



Peakunn martpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX MATPUYHOIO CHHTe3a. Peannszanus
HacyeacTBeHHOW nHpopmanuu. ['eneTndyeckuil koa, ero cBoictBa. Tpaunckpunuus — marpuunbiii cuate3 PHK. [Tpunimms
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue TpaHcropTHeiXx PHK B OumocunTese Oenka. YcioBus OuocuHTe3a Oenka.
Konuposanue amuHokuciot. Poib pubocom B OnocuHTE3€ OelKa.

Cospemennvie npedcmasieHus o cmpoeHuu ceHos. OpraHuzalusi T€HOMa y MNPOKAapUOT M 3YKapuoT. Perymsmus
aKTUBHOCTHU I'€HOB y npokapuot. ['unoreza onepona (®@. XKako0, XK. Mano). Morexynapusie mexanusmvl I9KCHpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsel cenos. Perynsauus OOMEHHBIX MpoIlecCOB B KieTke. KieTouyHsbii
rOMEOCTa3.

Bupycoel — HeksneTouHble (OpMBI KU3HHM M oOJuratHble napa3utbl. CTpOeHUE NPOCTHIX U CIOXKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. JKusnennvii yuxn JIHK-codepocawux eupycos, PHK-cooepocawux eupycos,
oaxmepuogacos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasda.

Bupycubie 3aboneBanus dyenoBeka, >XMBOTHbIX, pacteHuit. CIINI, COVID-19, coumanbHbie W MEIUIIMHCKUE
MPOOJIEMBI.

buoungopmamura: unmecpayus u ananuz b6orvuwux maccusog («bigdata») cmpykmypHwviX OUOIOCUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonoeuu u meouyune. Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosnbiios, /1. Y. UBaHOBCKUI.

Tabmuub! 1 cxembl: «buocunTes Oenkay, «I eneTnueckuit Koy, «Bupycen, «bakrepuodarmy.

IIpakTnueckas padora «Co3ganne MOAECIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Knerounséi nmkm, ero mepuoasl u perynsius. Muatepdaza u muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdasze. I[logroroBka kierku K jgeneHuto. lIpecuHrermyeckuii  (MOCTMUTOTUYECKHM), CHUHTETHYECKUH U
MMOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) TIepUOIbl UHTEP(a3bI.



Martpuunsiii cunre3 JIHK — permukanus. [Ipunuunsl perukanuu [JHK: koMImieMeHTapHOCTh, MOJYKOHCEPBATUBHBIMN
CUHTE3, aHThUnapauieaIbHocTh. Mexanusm perukanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. TenomMepsl U TeaoMepasa.
XpOMOCOMHBII HA0Op KIETKU — KapHOTHUM. JUTUIOMAHBIN U rarionaHb Ha0Opbl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenue wierku — muTo3. CraguM MHTO3a M NPOUCXOASIIME B HUX Hpolecchl. Tumbl mMuto3a. Kapuokuues u
LIUTOKUHE3. brnonornyeckoe 3HayeHne MUTO3A.

Perynsius MUTOTHYECKOTO HMKJIA KJIETKU. [IporpamMmupyemas kiieTouHas ru0essb — arnonTos.

Knerounoe sapo, xpomMocombl, (yHKIMOHAIbHAsg TeHOMUKA. Mexanusmol nponugepayuu, ouggpepenyuposxu,
cmapenus u eubenu kKiemox. «L{ugpposas knemrka» — buounghopmamuuecxkue mooenu GyHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanuu

Tabnuie u cxembl: «  KU3HEHHBIN LUK KIETKUY, «Muto3», «Ctpoenue xpomocomy, «Pemukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapatbl: « MUTO3 B KJIETKaX KOPEIIKA JTyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHasi pa6ora «HaGmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX MUKPOITpenapaTax ).

Tema 9. CTpoenne u GQyHKINHM OPraHN3MOB

buonornueckoe paznooOpazue opraHu3MoB. OJHOKIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBbI.

OCOOEHHOCTH CTPOEHUS U KU3HEIAEATEIBHOCTH OJHOKIIETOYHBIX OPraHM3MOB. bakrepuu, apxeu, OJHOKJIETOYHBIE
rpuObl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe NPOTUCTHI. KoloHMaNbHBIE OpTaHU3MBI.

B3anmocBs3b yacTell MHOTOKJIETOYHOTO OpraHnn3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €MHOE 1E0E.
I'omeocras.

Tkanu pacreHuid. TUIbl pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHAsl, TOKPOBHAS, MPOBOAAIIAS, OCHOBHASI, MEXaHUYECKAsl.
OcobeHHoCTH cTpoeHUs, QYHKIIUNA U PACTIONOKEHUS TKaHEH B OpraHax pacTeHUM.

TkaHW >KUBOTHBIX M 4YeJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMUTENIMANIbHAS, COCIMHUTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobenHocTy cTpoeHus, PyHKIHMI 1 pacroyioKEHUsI TKAHEeH B OpraHax >KHBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHbl€ M T€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB KMBOTHBIX M YEJIOBEKA.
OyHKINY OPraHOB U CUCTEM OPraHOB.



Ornopa Tena opranu3moB. Kapkac pactenunii. CKeleTsl OJHOKIETOUHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIl 1
BHYTpEeHHHH ckeneT. CTpOeHrE U TUIIBI COEAMHEHUS] KOCTEH.

JIBrKeHue opraHu3MoB. J[BHKEHUE OJHOKIETOYHBIX OPraHM3MOB: aMEOOMIHOE, KIYTUKOBOE, peCHUYHOE. J[BIKeHMe
MHOTOKJIETOYHBIX PACTEHHUM: TPONHU3Mbl M HACTUU. JIBUIKEHHME MHOIOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA: MBbIIICYHAs
cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

IIutanue opranusmos. [lormomeHune BOJBI, YIJIEKUCIOrNO ra3a M MHUHEPAIBbHBIX BELIECTB pacTeHusMu. [lutanHue
KUBOTHBIX. BHYTpHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE TnMIIeBapeHHe. [InuTaHme mNO3BOHOYHBIX KUBOTHBIX. OTaemnsl
MUALLEBAPUTENBHOTO TpakTa. [InimeBapuTenpHble Kenes3bl. [ lumesapurenbHas cucTemMa 4eoBeKa.

Hpixanue opranu3moB. Jlpixanue pacteHui. [Ipixanue >kUBOTHBIX. Juddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
Koxnoe npixanue. [IpixarenpHasi moBepxHoOcTh. JKabepHoe u n€royHoe apixaHue. JIpIxaHuWE MO3BOHOYHBIX >KUBOTHBIX H
YEJIO0BEKA. JBOJIOIMOHHOE YCIIOKHEHHE CTPOCHMS JIETKUX IMO3BOHOYHBIX XKMBOTHBIX. JlpIXaTelbHAsI CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWISAIMU JETKUX y NTUI U MIEKONUTAIOMUX. Perynsamnus aqeixanus. JlpixateabHble 00bEMBI.

TpaHncnopT BEHIECTB y OPraHM3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHW. TpPaHCIOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHAsI cUCTEMA MMO3BOHOYHBIX KUBOTHBIX U 4denoBeka. CepJue, KpOBEHOCHBIE
cocyabl U KpoBb. Kpyru kpoBooOpaieHusi. DBONIOIMOHHbIE YCIOKHEHUS! CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Brinenenne y oprannsmMoB. Beinenenune y pactenuid. BeineneHne y KMBOTHBIX. COKpaTUTeNnbHbIE Bakyosn. OpraHsl
BbIIesieHNsI. DUIIbTpalns, CEKpeIusi 1 00paTHOE BCAaChIBAaHHE KaK MEXaHU3MBbI PaOOThI OpraHOB BbIJeIeHHS. CBS3b MOJOCTH
TeJa ¢ KPOBEHOCHOW M BBIAECIHUTEIBbHON cUCTeMaMHt. BblfesieHne y T0O3BOHOYHBIX KUBOTHBIX U yesoBeka. [louku. Ctpoenue
u pyHkroHupoBanue Hedpona. OOpazoBaHNE MOYH Y YETIOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3moB. Crnopbl OakTepuili M LHUCTHI MPOCTEUIINX. 3aliuTa y
MHOTOKJIETOYHBIX pacTeHuil. Kytukyna. CpencTBa macCUBHOM M XUMUYECKOM 3aUThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKPOBBI U WX MPOW3BOJHBIE. 3amuTa Opranu3Ma ot OosiesHed. UMmyHHas
cuctemMa 4esnoBeka. KieTouHblil 1 TyMOpaIbHBI UMMYHUTET. BposkI€HHBIN 1 IPpUOOPETEHHBIN criennpruuecKnii UMMYHHUTET.
Teopust knoHanbHO-cenekTUBHOTO MMMyHHTeTa (II. DOpnux, ®. M. bepuer, C. ToneraBa). BocnamuTenbHble OTBETHI
opraHu3MoB. Posib BpOKAEHHOTO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUN.



PasgpaxxuMocTe M perymsiuus 'y OpraHu3MOB. Pa3ipaXuMOCTh y OJHOKJIETOYHBIX OpraHU3MOB. TakCHCBHI.
PaznpaxxumocTe u perynsauus y pacTeHnil. POcToBbIe BENIECTBA U UX 3HAYCHUE.

HepBHaa cucrema u peduekTopHas peryysuus y >KUBOTHBIX. HepBHas cuctema m €€ oTHenbl. DBOJIOLHMOHHOE
YCIIO’)KHEHUE CTPOCHHUS HEPBHOM CHCTEMBI y XKUBOTHBIX. OT/EIbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediexc u
peduekTopHas 1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

['yMopasibHast peryisiuus U 3HJIOKPUHHAs CUCTEMA >KMBOTHBIX M 4YesloBeKa. JKene3bl 3HIOKPHHHOM CHCTEMBI U HX
ropMoHbI. JleiicTBue TOpMOHOB. B3anMOCBSI3b HEPBHOM M 3HIOKPUHHON cucteM. ['unoranamo-runoduzapHas cuctema.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpsl u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHbIE Bogopocian», «bakrepuny», «lIpocreiimuey,
«Oprassl IBETKOBBIX pacTeHUiD», «CUCTEMBI OPraHOB MO3BOHOYHBIX >KMBOTHBIX», «BHYyTpeHHEE CTpOeHHE HAaCEKOMBIX),
«Txanu pactenuit», «KopHeBbie cuctembdy, «CtpoeHue cteds», « CTpOeHHE JTUCTOBOM IIACTUHKNY, « TKaHU KMBOTHBIXY,
«Ckener 4enoBeka», «llumeBapurenbHas cucrema», «KpoBeHOocHas cucrtema», «JlpixarenbHas cucrema», «HepBHas
cucrema», «Koxa», «Mplimednas cucrema», «BpiaennrensHas cUCTEMa», « JHAOKPUHHAs cucTteMa», « CTpPOEHHE MBILILBDY,
«Mmmynurer», «KumedHonosnoctHeie», «Cxema MUTaHKUs pacTeHui», « KpoBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX KU BOTHBIXY,
«Ctpoenue ruapb», «CrpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHe H0XAeBOro 4epms», «HepBHas cucrtema pniOy,
«HepBHas cucrema narymku», «HepBHas cucrema npecmbikarommxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIIeKonUTaIuX», «HepBHas cucrema yenosekay, «Pedaexcy.

ObopynoBaHHEe: CBETOBOM MHUKPOCKOI, MUKpOMpENnapaTrbl OJHOKIETOYHBIX OPraHM3MOB, MUKpPOIpENnaparbl TKaHEH,
pPaKoOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKUX, MHBBIE HK3EMIUISIpbl KOMHATHBIX pAacTeHUU, TepOoapuu
pacTeHUM pas3HbBIX OTIEJNOB, BJAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU OECIO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJoBeKa, O0OpyAOBaHHE sl AEMOHCTPAllMM TMOYBEHHOTO M BO3AYIIHOIO MHUTaHUS PacTEHUH,
pacilerieHust Kpaxmaia u OeJIKoB moJl AeicTBreM (pepMeHTOB, 000pyAOBaHUE AJI JEMOHCTPALMU OMBITOB 10 U3MEPEHHIO
KU3HEHHON EMKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbIX IBUKECHUN, MOJEIHU TOJOBHOTO MO3Ia PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrue TKaHE paCTCHUI».

JlabopaTopHas padora «/3ydeHne TKaHE KUBOTHBIX).



JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

@®opMBbl pa3MHOXKEHHSI OPraHU3MOB: Oecrofioe (BKIIIOUasi BETeTaTHBHOE) U MoJIoBoe. Bubl O6ecrosioro pa3sMHOKEHUS:
MOYKOBaHUE, CIIOPYJISALUS, (PparMeHTaIus, KIOHUPOBAHHUE.

[TonoBoe pazmHoxenue. IlomoBbie kieTku, Wi rameTsl. Meiio3. Cranuu menosza. [loBeneHue XxpoMocoM B Meio3e.
Kpoccunrosep. buonornueckuii cMbICT MeH03a W TIOJIOBOrO Imponecca. Melo3 W ero MecTo B KU3HEHHOM IMKJIIE
OpPTaHHU3MOB.

[IpenzaponawiieBoe paszputue. ['ameroreHe3 y kuBOTHBIX. [losoBbie >kene3bl. OOpa3zoBaHHE W Pa3BUTHE IMOJOBBIX
kieTok. CriepMarorenes u oorete3. CTpoeHHE MOJIOBBIX KJIETOK.

Omio1I0TBOpEHHE M AMOPHUOHAIBLHOE pPa3BUTHE >KUBOTHBIX. (CIOCOOBI OIUJIONOTBOPEHHUS: HAPYXKHOE, BHYTPEHHEE.
[TapTenorenes.

NHauBHyaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU Opranu3mMoB. Mopgozenes —
00HA U3 21asHbIX npobaem smbpuonocuu. Koumyenyus mopgocenos u moodenu mopgoceneza. Cramun sMOpHOTEHE3a
’KUBOTHBIX (Ha mpuMepe Jarymkn). Jpobnenue. Tunsl npobnenus. /Jemepmunuposantoe u HedepMunupo8antoe opoouetue.
bnacmyna, munvt 61acmyn. OcoOEHHOCTH NPOOJIEHUS MIICKOMUTAIONIUX. 3apOAbIIIEBbIE JIUCTKU (TacTpyJisius). 3akiiaaKa
OpraHoB U TKaHEW W3 3apOJBIIICBBIX JUCTKOB. B3auMHOe BIMsSHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS
MHAYKUUA). 3aKiiajka IJIaHa CTPOEHHUS JKMUBOTHOTO KakK pe3yJbTaT UEpPapXUUYECKUX B3aUMOJCUCTBUN TeHOB. BnusHue Ha
AMOPHOHATILHOE PA3BUTHUE PATMUHBIX (DAKTOPOB OKPYKAIOIICH CPEIb.

Poct u pa3Butue xuBoTHBIX. [locTaomOpuonanbHbi mepuoxa. Ilpsmoe u Hempsmoe pasButue. PasButue c
MeTaMopdo30M y 0€CIIO3BOHOYHBIX W TTO3BOHOYHBIX KUBOTHBIX. BUOJIOrHYeCKOe 3HaUEHNE MPSMOT0 ¥ HEMPSIMOTO Pa3BUTHUSA,
X pAacOpoCTpaHECHHE B MpUpoje. Tumbl pocTa XKUBOTHBIX. DaKTOpPbI PETYJSAIIMU POCTA KUBOTHBIX M ueioBeka. Craauu
MOCTAMOPUOHAILHOTO PAa3BUTHUSl Y KUBOTHBIX U dYesoBeka. [lepuoansl oHTOreHe3a uenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pasmuoxxenne u paszsutue pacrenuid. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM HHKJIEe pactenuit. OOpa3oBaHue
criop B mpolecce menosa. ['amerorene3 y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.



MexaHn3MBbl PETYISLUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHcTpauumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuupr u  cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbl Oecnosioro pa3MHOXKEHUs», «Pa3MHOXeHHe
XJIaMUIOMOHaAbDY, «Pa3MHOXeHHE 3BrieHb», «Pa3MHOXkeHHe ruapbey, «Meio3», «Xpomocombly, «l'aMeToreHes,
«CTpoeHHe SMIEKIETKHA U CIEpMaTO3011a», « OCHOBHBIE CTauu OHTOreHe3a», «lIpsmoe u Henpsimoe pasButue», «Pazputue
MaucKoro xyka», «Paszputme capanum», «Pa3zButme isarymkwn», «/[BOWMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTCHUN,
«CtpoeHue ceMsiH OJHOJOJBHBIX U JABYIOJBHBIX pAacTeHUI», «KU3HEHHBIN LMK MOPCKOW KamycCTb», <« KU3HEHHBIN IUKII
Mxa», « KU3HEHHBIN LIUKI TAIOPOTHUKAY, «’KU3HEHHBIN UKII COCHBD.

ObopynoBaHHE: CBETOBOM MMKpPOCKOIN, MUKpPOIpENapaThl SHIEKIETOK U CIEpPMaTo30Ma0B, Mojenb «L{ukn pa3zBurus
JISATYIIKA.

JlabopaTopHas padora «/3ydueHrne CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTnyeckas padora «BbIsABICHUE TPU3HAKOB CXOACTBA 3apOBIIIEN TO3BOHOYHBIX JKUBOTHBIX Y.

JlaGopaTopHas padora «CTpoeHrE OPraHOB Pa3MHOXKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M HI3MEHYHMBOCTH OPTaHM3MOB

Hcropust cTaHOBIEHUST U pa3BUTUSL T€HETHKM Kak Hayku. Pabotsl I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUE€HBIX B pa3BuTuu renetuku. Padorel H. K. Konwsuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbIE TE€HETUYECKUE TMOHSITUS U CUMBOJBI. ['OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIBHBIE TEHbI, AJIbTEPHATUBHbBIC
MPU3HAKK, JOMUHAHTHBIA W PEIECCHUBHBIA TMPU3HAK, TOMO3UTOTA, TEeTEPO3UTOTA, YWCTas JIMHUS, TUOPHIBI, TEHOTHIIL,
¢denotun. OCHOBHbIE METOABI TEHETUKU: THOPUIOJIOTMUECKHUH, IIMTOJIOTHYECKUN, MOJIEKYISIPHO-TE€HETUYECKH.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3z, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI.
Kapneuenko, 0. A. ®umnuenko, H. B. Tumodees-Peconckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbl CKPEILIUBAHUSI.

JlaboparopHuasi padora «/lpo3zoduina kak 00BEKT FeHETUUECKUX UCCIEIOBaAHUI.



Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBbiii 3akoH MeHzens — 3aKOH €IWHOOOpa3usi TMOPUIOB MEPBOTO MOKOJICHHUS.
IIpaBuno nomuHMpoBaHusA. Bropoi 3axkoH MeHzaenss — 3aKOH pACIICIUIEHUS MNPU3HAKOB. LlUTONMIOTMYECKHE OCHOBBI
MOHOTHOPUIHOTO CKpenIuBanus. [ umore3a 4ucToTh ramer.

AHanmmzupyouiee ckpemurbanue. [IpoMexXyToOUHbIN XapaKTep HacleIoBaHMs. PaciierieHre npu3HakoB MPU HEMTOJIHOM
JOMUHUPOBAaHUU.

HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHUCHUMOIO HACJEAOBAHHUS IPU3HAKOB.
[{uTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS.

CuerieHHoe HacieqoBaHue mpu3HakoB. Paborel T. Moprana. CuenjeHHOe HacleOBaHUE TI'€HOB, HapylleHUE
CLEIICHUs MEXAY reHaMu. XpOMOCOMHAasl TEOpHUsL HACIIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXaHU3M OINPEIEIICHHS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIN U
reTEPOraMeTHBIN MOJI. | e HeTHYeCKast CTpyKTypa IOJI0OBBIX XpoMocoM. HaciienoBanme nmpu3HakoB, CHETUIEHHBIX € ITOJIOM.

I'enotun kak nenoctHas cucrtema. lInedoTponus — MHOXKECTBEHHOE [I€MCTBUE IeHAa. MHOKECTBEHHBIN AIJICIU3M.
B3auMmopeiicTBue HeamwienbHbIX TeHOB. KoMIuiemMeHTapHOCTh. DnucTtas. [loaumepusi.

['eHeTnyecKkuil KOHTPOJb PAa3BUTHS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKA, a TaKXkKe (U3NOJIOTMYECKUX IPOLECCOB,
MOBEJECHUSI U KOTHUTUBHBIX (PYHKIUH. ['eHeTHUeCKre MEeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35UH —
MapasuT» U «XO035MH — MHUKpOOHOM». ['eHeTHuecKre acneKTbl KOHTPOJISI U M3MEHEHUs HACJIEICTBEHHOM HMH(OpMauuu B
ITIOKOJICHUSAX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabmuiet u cxembl: «llepBbiit U BTOpoM 3akoHbl Mennens», «Tpetuit 3akoH MeHuens», «AHAIM3UPYIOIIEE
ckpeuiuBanuey», «Hemnonnoe noMuHupoBanuey, «ClemieHHOe HaclleOBaHUE PU3HAKOB y Ipo30puib», «['eHeTuka mnomnay,
«Kapuotun genoseka», «Kapuotun apozoduiby, «Kapuotun nrtuilsn», «MHOXKECTBEHHBIN ayuienn3My», «B3aumonencTpue
TEHOBY.



O6opynoBanue: MOJENIb JUIsl TEMOHCTPAIIMKM 3aKOHOB €IMHO00pa3us TMOpUIOB MEPBOrO MOKOJICHHUS U pacllerieHus
MPU3HAKOB, MOJENb ISl JEMOHCTpPAllMM 3aKOHA HE3aBUCUMOIO HACJIEJAOBAaHUS IPHU3HAKOB, MOJEIb ISl JIEMOHCTPALU
CIIETUICHHOTO HACJIEIOBaHUS TIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpo3odumay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaToOB MOHOTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBI».

IIpakTuyeckas padora «3yueHue pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3auMogeiictBue reHotuna u cpeiasl npu (GopmupoBaHuu (eHotuna. M3meHunBOCTH MpU3HaKoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MTPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS M HACIIC/ICTBCHHAS.

Moaudukanonsas HU3MEHYMBOCTh. Ponb cpeasl B ¢dopMupoBaHUM MOAUGDUKAIMOHHON u3MeHunBocTU. Hopma
peakuuu mnpusHaka. Bapuanuonsbeii psg u BapuainmonHas kpuBas (B. Horanncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYMBOCTH.

['eHoTnMyeckass M3MEHUYNBOCTh. CBOWCTBA T€HOTUNMUYECKON M3MEHYMBOCTH. BHUIIBI TEHOTUIIMYECKOW W3MEHYMBOCTH:
KOMOWHATUBHAS, MyTaI[MOHHASI.

KomOvHaTtiBHAasT W3MEHYMBOCTh. MeW03 M TMOJOBOW TMpOIIECC — OCHOBA KOMOMHATMBHOM W3MEHYHBOCTH. Poib
KOMOWHATUBHOW U3MEHUYHUBOCTHU B CO3/IaHUU TEHETUYECKOTO pa3HOOOpa3us B Mpejieiax 0JHOTO BUIA.

MyTanmoHHass U3MEHUYMBOCTh. BUbl MyTanuii: TEHHbIE, XPOMOCOMHBIEC, TeHOMHBIE. CITIOHTAHHBIE U UHAYLIUPOBAHHBIC
MyTaluu. SaepHele M nMTOIIIa3MaTuyeckne mytauuu. COMaTUYECKHWE U MOJIOBblE MyTauuu. [[puymHBI BO3HUKHOBEHUS
MyTaluuii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. 3aKOH FOMOJIOTHYECKHUX
psAn0B B HacieacTBeHHoM n3menunBoctu (H.M. BaBuiioB). BuesnepHas n3MeHUUBOCTh U HACIEACTBEHHOCTb.

Onucenemura u INULEHOMUKA, PO INUSEHEMUUECKUX (PaKmopos 68 HACIe008aHUU U USMEHUUBOCMU (DeHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabnuibl n cxembl: «Buasl ”3MEHUNBOCTIY, «MoauduKamoHHasi U3MEHUYUBOCTHY, « KOMOMHATUBHAS N3MEHUHNBOCTHY,
«Meio3y, «OmnonoTBopeHuey, «l 'eHeTndeckue 3a00ieBaHus YeloBeKay, « Buasl MmyTamuiig.



OO6opynoBaHue: >KMBbIE W TrepOapHble SK3eMIUIAPhl KOMHATHBIX pAacTeHUU, pUCYHKH ((doTorpaduu) >KHUBOTHBIX C
Pa3IMYHBIMU BUJAMHU U3MEHUYHBOCTH.

JlabopaTopnass pabora «JVccnegoBaHue 3akOHOMEpHOCTEH MOAUGUKAIMOHHONW wu3MeH4YnBOCTH. [locTpoenue
BAapUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

IIpakTuyeckas padora «MyTtanuu y 1po30(¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesi0BeKka

Kapuorun uemoBexka. MexayHapoaHas MporpaMma MCCIEIOBaHWS T€HOMa 4YeloBeKa. MeTONbl M3y4YeHUs T€HETHUKHU
YeJIOBEKAa: TEHEAIOrMYeCcKui, OJM3HENOBbI, LIUTOT€HETUYECKUM, MONMYyJALHMOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHeTnueckuii. COBpeMEHHOE ONMPEAEIICHUE T'€HOTHUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnbto [1I[P-ananuza. HacnenctBennsie 3a001eBanus yeiaoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesloBeKa. boye3nu ¢
HACJICJICTBEHHOM MPEIPACHOIOKEHHOCThIO. 3HAYCHUE MEIMIIMHCKON T€HETUKHU B MPEAOTBPALICHUH U JICHCHUU T€HETUYECKUX
3a00JIeBaHUH YesioBeKa. MeIuKO-reHeTHUeCKOe KOHCYIbTupoBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «TEHETUUECKOTO TPy3ay.
DTUYECKHE ACTIEKTHI UCCIEAOBAHUN B 00JaCTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (hakTOphl MOBBIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY M XUMUYECKOMY 3arpsi3HCHUIO
OKpyXKarouien cpensl. ['eneTnyeckas npeapacnoyioKeHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JemoHcTpauun

Tabnuiel 1 cxembl: «Kapuotun uyenoBekay, «MeToabl U3ydeHUs] TEHETUKHU 4YellioBeKay, «l eHeTudyeckue 3a0oJieBaHuUs
YEJIOBEKA.

IIpakTnueckas padora «CocraBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JloMecTukanuyss W CeJIEeKIMsA. 3apoXICHHUE celeKuuu u goMectukanuu. Yuenune H. U, BaBunoBa o ILleHtpax
MIPOUCXOXKICHUS] U MHOT000pa3usi KyJIbTypHBIX pacTeHu. PoJib ceneKkIuu B CO3JaHuU COPTOB PACTEHUMN U MOPOJI )KUBOTHBIX.
Copr, nopoja, mramMMm. 3aKOH TOMOJOTHYECKUX PA0B B HacleACcTBeHHON n3MeHunBocTy H. V. BaBuiioBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.



Metoabl celeKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MAcCOBBIM M WHJIUBUIAYAIbHBIA. DTallbl KOMOWHAIITMOHHOM
cenekiuu. VcmpiTanue mpou3BoauTeNiel mo moTtoMcTBy. OTOOp MO TEHOTHUITY C TIOMOIILI0 OIEHKH ()eHOTHIA TTOTOMCTBA U
oTOOp IO TEHOTHUITY ¢ moMoIIbio aHamm3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEeJIEKIIMOHHOW paboThl. PagmanoHHBIH M XUMHUYECKHMH MyTareHe3 Kak
UCTOYHUK MYyTalluid y KyJbTYpHBIX (OpM oOpraHu3MoB. Vcnonp30BaHHE TE€HOMHOTO pEJAaKTUPOBAHUS M METOJOB
pekomOuHauTHBIX JIHK 115 mosrydeHust icXo1Horo MaTepuana Jijis CeJIeKITUU.

[Tonyuenune mnonumuion10oB. BHyTpuBHIOBas ruOpuan3anus. BIW3KOPOJCTBEHHOE CKpEIIMBAHHWE, WM WHOPUIUHT.
HepoacTBenHoe ckpemuBaHue, Wi ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Vcmosib30BaHHME reTepo3uca B CEJICKIUU.
Ornanéunas rudpumm3anus. [Ipeogonienne Oecruionus MEXBHAOBBIX THOPUIOB. JIOCTHIXKEHHMS CEJICKIIMU DPACTCHUU U
KUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHrEe U U3y4YECHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX POAUYEHN I CO3JaHUS HOBBIX
COPTOB U TUOPHUIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCAOBBIX HCUBOMHBIX 8 YEJISX VIVYULEHUS CYULeCMBYIOWUX U CO30AHUS HOBBIX NOPOO, TUHUUL U
KPOCCO8, 8 MOM YUCIAE C NPUMEHEHUEM COBPEMEHHBIX MEeMO008 HAYUHBIX UCCAe008AHULL, Nepedosblx UOell U NePCHeKMUBHbIX
MexXHON02UIL.

JlemoHCcTpanumn

[Toptpetsr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos, H. bopnoyr, 1. K.
bensies.

Tabmuubr u cxembl: «L[eHTpBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKUX
PSZIOB B HACJIEICTBEHHOW M3MEHYMBOCTHY, «MeTobl cenekuum», «OTnanéanas ruopuausamnus», «MyTrareHesy.

JlabopaTopHas padora «/3ydeHrne COpTOB KyJIbTYPHBIX PACTEHHI U TTOPOJ TOMAITHUX KHUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METOI0B CEJIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOABI M JIOCTUXKEHHSI CEJEKIMH PACTEHU M >KUBOTHBIX (HAa CEJEKIMOHHYIO CTaHIIMIO,
IJIEMEHHYIO (epMy, COPTOMCHBITATEIBHBIM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B JIaOOpPaTOPUIO arpOyHUBEPCUTETA WIIU
HAy4YHOTO IIEHTPA)».



Tema 16. BUOTEeXHOJIOTMSI U CHHTEeTHYeCKasi O0MOJIOTUs

OOBEKTHI, HCIONB3yeMble B OWOTEXHOJOTHH, — KICTOYHBIC W TKAHEBBIC KYJIbTYPhl, MHUKPOOPTAHWU3MBI, UX
XapaKTEePUCTHKA. TpaauiiMoHHass OMOTEXHOJOTHS: XJICOOMeUeHre, MOTyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOJICIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKHX TexHoyorui. IIpow3BojacTBo Oenka, aMUHOKHUCIOT U
BUTAMHMHOB.

Co3maHie TEXHOJIOTUA M MHCTPYMEHTOB II€JICHANPABICHHOTO M3MEHEHHS W KOHCTPYUMPOBAHHUS T€HOMOB C IICJIBIO
MOJTYYEHHUSI OPTaHMU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEYAIOIIUECS B IPUPOAC OMOCUHTETUYECKUE MYTH.

Knerounass mnxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUd M kUBOTHbIX. KpmoOanku. Comarnmyeckas
rUOpUAM3alisl M COMaTHYeCKuil »MOpuoreHe3. lcmonp3oBaHWE TaIlIOMJAOB B CEJICKIMU pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX anmumen. Mcnoav3zosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SMUEKIETOK M KIOHHUPOBAHHWE KUBOTHBIX. METOJ TpaHCIUIAaHTAUMU SJIE€p KIETOK.
Texnonoeuu 0300posnenus, KyIbmueUpOBaHUs U MUKPOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO03AUCH BEHHBIX KYIbMYP.

XpOMOCOMHasi U TeHHasi WHKeHepusl. VICKyCCTBEHHBI CHHTE3 I€éHa U KOHCTpyupoBaHue pekoMmOumHaHTHbIX JIHK.
Co30aHnue mpanceeHHblX 0peanu3mos. JIOCTHKEHUS U TePCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUHU. DKOJOTUUECKUE U
ATUYECKHUE TTPOOIEMbI TCHHON HHKCHEPHH.

MenuuvnHckue OuorexHonoruu. Iloctrenomuas mudpoBas MenunuHa. [T[P-auarnoctrka. MeTtaGonoMHBIM aHAIN3,
F€HOLICHTPUYECKU aHAJIN3 MPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSHUS €r0 310pOBbs. MCcnoib30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OmommkeHepus misg pa3pabOTKH (PyHIaMEHTaIbHBIX OCHOB MEIWIIMHCKUX TEXHOJOTHH,
CO3JIaHMUsI KOMIUICKCHBIX TKAHEH COUYETaHHEM TEXHOJOTHH TPEXMEPHOTO OMONPHHTHHTA M cKaddonauHra s pereHus
3aJ1a4 MEPCOHAUTU3UPOBAHHON METUIIUHBI.

Co3nganue BEKTOPHBIX BaKIMH C Iebl0 oOOecredeHruss KOMOWHUPOBAHHOM 3amuThl OT Bo30Oyauteneit OPBU,
YCTaHOBJICHHE MOJICKYJISIPHBIX MeXaHu3MOB (pyHkinonupoBanusi PHK-conep:xkamiux BUpycoB, BBI3BIBAOIITUX 0CO00 OMAacHBIC
3a00J1€BaHMS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuun

Tabnuiel u cxembl: «Mcmob30BaHHEe MUKPOOPTaHW3MOB B MPOMBIIIUIEHHOM IIPOU3BOJICTBEY, «KileTouHass HHXEHEPHUS»,
«I'eHHas UHKEHEPHUS».



JlabopaTopuas padora «/3yueHne 00ObeKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llorydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

IKCKypeust «BUOTEXHOJOTUS — Ba)KHEWINAs MPOM3BOAUTENBbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:kaenue u pasBuTHE IBOJTIOLUOHHBIX NPEACTABJICHUH B OMOJIOT MU

OBomonuonHas teopust Y. J{apsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKW3Hb U Hay4dHas J€ATEeIbHOCTh Y.
JlapBuHa.

JBrxymue cuibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTb Pa3MHOXEHHUS OPraHU3MOB,
HaCJIeICTBEHHAs! U3BMEHUYMBOCTh, O0pH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBI U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunrernueckodt teopun dBomonuu (CTD). HeiirpanbHas teopus »3Bosmonun. CoBpeMeHHas
HBOJIIOLIMOHHAs OMO0JIOTHA. 3HaYE€HUE 3BOIIOIMOHHON TeopuH B YOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM KapTUHBI MUpA.

JdemoHcTpanuun

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. 7K. Cent-Unep, K. Kroswe, U. {apsun, C. C. UerBepukos, U.
. llImansraysen, Jx. Xongein, /1. K. bensies.

Tabmuupbr u cxembl: «Cuctema xuBo mnpuponsl (mo K. Jlunuew)», «JlectHuna xuBbix cymiectB (mo Jlamapky)y,
«MexaHu3m (GopMHUpPOBaHUS TPHUCTIOCOOJICHWI y pacTeHud W KMBOTHBIX (1m0 Jlamapky)», «Kapra-cxema wmapuipyra
nytemecteuss Y. Jlapsuna», «Haxomku Y. JlapBuna», «®opmbl O00prOBI 3a cymiecTBoBaHue», «llopombl romybeit»,
«MHoroo6paszue KynbTypHBIX (OopM KanmycTb», «Ilopoasl JOMAIIHUX )KUBOTHBIX», «Cxema 00pa30BaHus HOBBIX BHUJIOB (110
Y. [apBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI SBOMIONUN», «OCHOBHBIE TOJIOKEHUS CHHTETHYECKON TEopuu
ABOJIFOLIUN.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl



[Tonynsauus Kak 3aeMeHTapHas equHuna 3Boaonnd. CoBpeMEeHHbIE METOJIbI OIIEHKA T€HETHUYECKOro pazHooOpasus u
CTPYKTYphl Tomyjsiiuidi. M3MeHeHne TeHO(OHIA TMOMYNSIIIMM KaK JJIEMEHTApPHOE SBOJIOIMOHHOE SBJIICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (HaKTOphl (ABUKYIME CHIIBI) SBOJIOUMU. MyTanuoHHBIN mporecc. KoMOMHATHBHAS W3MEHUYHBOCTD.
Hpeiid reHoB — ciydailHble HEHANpPaBIICHHbIE WU3MEHEHUsl YacTOT ajuiesield B momyssiusx. Dddext ocHoBarens. Ighgexm
bymwinouHo20 copaviuika. CHUdCeHUe ceHemuyecko2o pazHooobpasus: npudunsl u creocmsusi. Ilposasnenue s¢pgpexma opetigpa
2eH08 6 Oonbwux u manvlx nonynayusx. Murpanuu. WM3onsiius nonynsuuid: reorpaduyeckas (IIPOCTPAHCTBEHHAS),
Oounonoruyeckast (penpoyKTUBHAS).

EctecTBeHHbIlt 0TOOp — HampaBistomuid  (GakTop 3BOMONUH. @DOpPMBI  €CTECTBEHHOTO OTOOpa: JIBIDKYIIUH,
CTaOMIIM3UPYIOIINN, paspbiBaomuii  (au3pyntuBHbd). [lomoBoit oTOOp. Bo3HHKHOBEHHWE U HSBOJIOLUS COIMAIBHOTO
MMOBEJICHUS KUBOTHBIX.

[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK pe3yJabTaT MHUKPOABOIONNU. BO3ZHUKHOBEHNE TPHUCIIOCOOICHUN Y OPTaHU3MOB.
Apomopdo3bl u uawoamanTtanuu. lIpuMepsl MPUCITOCOOICHUN Yy OpPraHu3MOB: MOp(dOIOTHYECKHe, (PU3HOIOTHIECCKUE,
onoxuMuyeckue, nosejeHIeckrne. OTHOCUTENbHOCTh TPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3zoBanue kak pe3yiabTaT MUKpPOIBOIONUH. M3omsius — kirodeBoid (haktop
BU000pa3zoBanus. Ilytm u  cmocoObl  BUIoOOpa3oBaHus: aonaTpudeckoe (reorpaduueckoe), CUMIATPUUYECKOE
(?KOJOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIOMU3AIs, THOpuan3anus). J[muTeTsHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BommoIMoHHON Guosioruy B pa3paboTKe HAYYHBIX METOJOB COXPaHEHHS OMopazHooOpasus. MUKPOIBOIIONUS U
KODBOJIIOIUS Mapa3suTOB U UX X031eB. MexaHu3Mbl (HOPMUPOBAHMS YCTOWYUBOCTH K aHTUOMOTHKAM M CHOCOOBI OOPHOBI C
HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabnuibl u cxeMbl: «MyTanMoOHHAs U3MEHYUBOCTEY, «[lomynaironHas cTpykrypa Bugay, «Cxema nposiBICHUS 3aKOHA
Xapau—BaitnOepra», «JIBUKyiiue CHIIBI JBOJIONUNY, «DKOJOTHMYECKas W3O0JISAIUs TOMYyJAIUid CEBAaHCKON (dopenuy,
«I"eorpaduueckast U301 JIMCTBEHHUIIBI CHOUPCKON U JIMCTBEHHUIIBI 1aypcKoily, «lomynsiimoHHbIe BOJHBI YHCIEHHOCTH



XUIITHUKOB U KEPTB», «CxemMa JehCTBUS €CTEeCTBEHHOT0 0TO0pa», «Dopmbl 00pbOBI 3a cyliecTBoBaHuEY, « UHIyCTpUanbHbIi
Menanusm», «KuBble wuckonaemeiey», «IIOKpOBUTENBCTBEHHAsI OKpacka KUBOTHBIX», «lIpemymnpexnaromas oxkpacka
KUBOTHBIX», «Du3nonornyeckue anantanun», «[IpucrnocobieHHOCTh OpraHu3MOB U €€ OTHOCHTENIHHOCThY», «Kputepuu
BUna», «Bunel-nBoiiHukm», «CTpykTypa Buaa B npupoae», «CrnocoObl BupooOpa3zoBanus», «['eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB JIAHIBIIIEH», « DKOJIOTHYECKOE BUI000pa30BaHre BUIOB CUHUL, «[lonummonasl pacTeHuin,
«KanycTHo-peneunbiii THOpHUIY.

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, Yydela NTUL M 3BEpell ¢ MpuMepaMu pPa3IHYHBIX
MPUCHIOCOOJIEHHUM, 4Yydesla NTUL W 3BEped pa3HbIX BHUJIOB, repdapuu pacTeHuid OJNU3KUX BHJIOB, 0Opa30BaBLIMXCS
pa3IMYHBIMH CIIOCO0AMU.

JlabopaTopHasi paGora «BbIsiBIeHIE H3MEHUNBOCTH Y OCOOEH OTHOTO BUAAY.

JlaGopaTopHnas padora «IIpucrnoco0yieHus opraHu3MOB U UX OTHOCUTEIbHAS 11€J1I€CO00Pa3HOCTHY.

JlaboparopHasi pa6otra «CpaBHEHHE BUI0OB 10 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metoapl m3ydyeHus MakposBoironuu. [lajgeoHTosnornyeckue Metoabl M3yueHus sBoitouuu. llepexoansie Gopmbl u
(bunoreHeTUYECKUE PsAIbl OPraHU3MOB.

buoreorpapuueckue meroabl wu3ydeHus dBoiouud. CpaBHeHue Giaopbl W (ayHbl MATEpUKOB U OCTPOBOB.
buoreorpadpuueckue obnactu 3emsnd. Buabl-sHIEMUKUA U PETUKTHI.

DOMOPHOIOTHYECKHE U CPaBHUTEIBHO-MOP()OIOrHUECKHe METOJbl HM3Y4YEeHMs 3BOMIONUH. ['eHeTHueckue MexaHU3Mbl
SBOJIFOLIMM OHTOTI'€HE3a U MOSIBICHUS 3BOJIIOLIMOHHBIX HOBIIECTB. | 'OMOJIOrMYHBIE M AHAJIOTMYHBIE OpraHbl. Py1nMeHTapHbIe
Opranbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETHUYECKHE, OMOXMMUYECKHE M MaTeMAaTUYECKHUE METOJbl M3YUYEHHS 3BOJIOLIUU.
['omonoruunsie reHbl. COBpeMEHHbIE METOIbI TOCTPOSHUS (PUITOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTallUH U SBOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) BOOIUU. [Ipunyun cmenwvt @hynkyuti. HeoOpaTUMOCTh 3BOMIONWN. AN TUBHAS
paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdemoncTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkensb.



Tabmuupl u cxembl: «DUOreHETHUECKUI P JOMIAINY», «APXEONTEPUKCY, «3Bepo3yobie suepb», «Crerouedanbn,
«Punnopute», «CeMeHHbIE NANoOpOTHUKW», «buoreorpaduueckue 30HbI 3eMin», «/peild KOHTHHEHTOBY», «PeauKTh»,
«HauvanpHple cTaguy 3MOPHOHATBHOTO PA3BUTHSA MO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHb»,
«PynuMeHThI», «ATaBU3MB», «XPOMOCOMHBIE HAOOpHI 4YellOBEKa W IIUMIIaH3e», «l JaBHbIE HAIpaBICHUS 3BOJIOLUNY,
«O0111e 3aKOHOMEPHOCTH 3BOTIOLIUI.

O6opynoBaHMe: KOJUIEKIIMM, TrepOapuy, MYJISKM HCKONAEMbIX OCTAaTKOB OPraHU3MOB, MYJSDKM TOMOJIOTMYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUNA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHnble rumorte3bl MpOUCXOXACHUS XKU3HM Ha 3emie. AOuoreHes U maHcrnepMmusi. [loHaydHble MpencTaBiICHUS O
3apOKJICHUM JKU3HMU (KpealuoHu3M). ['MmoTe3a moCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ompoBepkeHue omnbitamu .
Penu, JI. Cnnannananmu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEopraHu4eckoi sBoitonuu. [lmanerapHas (reosiormyeckasi) BOMIOLUSA. XHUMHYECKas 3BOJIOLIMS.
AOUOTeHHBIN CUHTE3 OpPraHUYECKUX BellecTB u3 Heopranumdeckux. OnbiT C. Mumiepa u I'. FOpu. O6pa3oBanue noaiumMepon
u3 monomepoB. KoarepBatHas runore3a A. M. Onapuna, runore3a nepsudyHoro OymboHa [[x. XomjeitHa, reHeTUYeCKas
runore3a . Ménnepa. PuGosumer (T. Yek) u rumoresa «mvupa PHK» V. T'mnbepra. d@opmupoBanue memOpaH H
BO3HUKHOBEHHUE MMPOTOKJIETKH.

Uctopusa 3emsm m metonbl €€ wn3ydeHMs. VckomaeMple OpraHMYECKHME OCTAaTKU. ['€OXpOHOJOTHS M €€ METOJBI.
OTtHOcuTeNnbHAS U A0COTIOTHAS T€OXPOHOIOTH. ['e0XpoHOI0rHUecKast IKaja: 30Hbl, 3Pbl, IEPHUObI, FTOXH.

HauanpHble sTanbl opraHndeckoil »Botouud. [losiBIEeHHE M 3BOJIONUS MEPBBIX KJIETOK. DBOJIONHUS MeTabonu3Ma.
Bo3nukHoBeHHe nepBbix dkocucteM. CoBpeMEHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHAJoOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[Ipoucxoxnenne H3ykapuoT (cMMOMOTeHe3). OBOJIOUMOHHOE MPOUCXOXKIeHHEe BUPYcoB. [IpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHME OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl ABOJIOIUHU BhICIIMX pacTeHuil. OCHOBHBIE apoMopd03bl pacTeHuil. BwIxom pacTeHWil Ha cCymry.
[TosiBneHnE CIOPOBBIX PACTEHN U 3aBOE€BaHUE MU cylmiu. CemeHHble pacTeHus. [I[poncxoxaeHne 1IBETKOBBIX PACTEHUM.



OcHOBHBIE 3TaIlbl 3BOJIIOIMH KUBOTHOTO MUpa. OcHOBHBIE apoMopd 03kl )KUBOTHBIX. Benackas dayna. KemOpuiickuii
B3PBIB — TMOSIBJICHHUE COBPEMEHHBIX THUIOB. llepBble XOpAoBbI€ KUBOTHBIC. JKHU3HB B BOJE. DBOJIIONMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuii. [Iponcxoxaenrne miekonurtaomux U OTull. [IpuHun xiarodeBoro apoMmopdosa.
OcBoeHune 6ecrio3BOHOYHBIMU U TO3BOHOYHBIMH >KUBOTHBIMU CYIIIU.

Pa3Butre xu3HM Ha 3emiie TIO 3paM M MEpUOJaM: apXeil, MpoTepo30il, Maneo30il, Me3030i, KaitHO30i. OOIIas
XapaKTEepUCTHKA KIMMara M TEOJIOTMYECKUMX ImponeccoB. llosBieHne U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yciIOBUs U BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKUE KPU3UCHI Npouuioro. [IpuumHBl W CIEICTBUSA MACCOBBIX BBIMHUPAHUM.
CoBpeMeHHBIH IKOJIOTMYECKUi Kpu3uc, ero ocooeHHocTu. [Ipobiema coxpanenus: buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cuctema opranudeckoro mupa. [IpuHiumel knaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATUUYECKUE
rPYNIbI OPraHU3MOB.

JlemoHcTpauumn

[Toptpersr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. W. Onapun, [x. Xonaeun, I'. Mémnep, C.
Munnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTepa mo M3ydeHUIO CaMO3apOKICHUS KU3HNY,
«Cxewma onbita C. Munnepa, I'. FOpu», «9Tanbsl HeoOpraHM4ecKou 3BOMOLIUN», «I eoxpoHonornueckas mkanay, «Havanbabie
ATalbl OpPraHUYecKoil 3BosronUn», «CxeMa o0pa3oBaHUsI FYKapUOT MyTEM cuMOMoreHeszay», «CucrteMa >KUBOU MPUPOIBD),
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «Punnoduts», «OXHOKIETOYHBIE BOJIOPOCIH», «MHOTOKIETOYHBIC
BojJiopociny, «Mxuy», «llanoporHukn», «l ogocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS
KUBOTHOTO MuUpa», «ApoMopdo3bl KUBOTHBIXY», «[Ipocreitmme», «Kumeunononoctueiey», «llmockue depBmy,
«Unenucronoruey, «PoiOb», «3eMHOBOIHBIEY, «IIpecMbikatomuecs», «IItuipny, «Mnekonuraronmey, «Pa3BuTue XU3HU B
apXeUuCcKou 3pey», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOM 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3BuTre KU3HU B
M€3030MCKOM 3pe», «Pa3BuTHE *KU3HU B KAaTHO30MCKOI1 3pe», «CoBpeMeHHask CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTEHUN PA3IUYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX, BIAXKHBIC MPEMapaThl KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJUICKIIMM WIJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX JKMBOTHBIX, Uydesa NTHUL U 3BEPEH, KOJUICKIIMHU
OKaMEHENOCTEN, MOJIE3HBIX NCKOTAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.



Buprtyaabnas n1abopaTtopHas padora «MonenupoBanue ornbiToB Muiepa—tOpu no usyueHno abMOreHHOro CUHTe3a
OpPraHUYECKUX COEAMHEHUN B IEPBUYHOMN aTMOC(epe.

JlaboparopHasi pab6ora «/3yyeHue u ONnucaHue UCKOMAEMbIX OCTAaTKOB IPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHne ocoOeHHOCTENM CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTENM CTPOCHMS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3anaun aHTPONOTIOTHH. METOIBI aHTPOTIOJIOTHH.

CranoBieHuE MPEACTABICHUN O MTPOUCXOKICHUH YelIOBEeKa. Penurno3ueie Bo33peHns. COBpEMEHHBIE HAYYHBIE TEOPHUH.

CXxozcTBO yenoBeKka ¢ KUBOTHBIMH. CHUCTEMATUYECKOE MOJIOKEHHE ueiaoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH:  CPaBHUTEIbHO-MOP(OJIOrHUEcKre, dSMOpUOIOrHYecKrue, (HU3HO0IOro-OMOXUMHUUECKHE, IOBEJCHUECKHUE.
OTnnuus yenoBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U
BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTpONOreHe3a: OHOoJorhyeckue, couuanbHble. COOTHOIIEHHE OWOJOTMYECKHX H
COLIMAJIbHBIX (PAaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaJNM aHTpoIoreHe3a. PanHue yenoBexooOpa3Hble 00€3bsHbI (IPOKOHCYIbI) U PAHHUE MOHTH]IBI — O0IIHe
MPEAKU YeJIOBEKOOOPa3HbIX 00€3bsH W JIOJEH. ABCTpPAJIONUTEKH — JBYHOTHE MpEeAKW drofeil. YenoBek yMmelnbli, nepBbie
M3rOTOBJICHUSI OpyIuid Tpyna. YenoBek NpsIMOXOASIIMA M TEpPBbIM BBIXOA Jtoaed 3a mpenensl Adpuxku. Yemosek
reienb0eprekuil — o0l MpeoK HEeaHIePTAIbCKOTO YeJIOBEKa M 4YeJOBEeKa pasyMHOro. YemoBeKk HeaHAEPTaTbCKUM Kak
BHJI JIFOEN XOJIOAHOIO KiIMMara. YenoBeK pasyMHbIA COBPEMEHHOIO THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTHHEHTOB
3a penenamu Adpuku. [laneorenernka u najaeoreHOMHUKA.

DBOJIOLMST COBPEMEHHOTO uejoBeka. EcrecTBeHHBIM OTOOpP B MOMYJSLUAX 4eloBeka. MyTallMOHHBIN MpoIecc U
nonmumopusm. [lonynsiuuoHHbIE BOMHBI, Apeiid reHoB, MUrpamus u «d3(PpQPexT ocHoBaTess» B MOMYJSIIUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. llonstue o pace. bosbline pacel: eBporneonjHas (eBpa3uiicKas), aBCTpalO-HErPOUIHAs
(’xBaTOpHUAIbHAS ), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKas). Bpemsi u myTu pacceyieHusl yejaoBeka Mo ruiaHeTe. EAuHCTBO



yenoBeyeckux pac. Hayunas HecocrosTenbHOCTh pacu3Mma. IIpucnocoOneHHOCTh uenoBeKa K pa3HbIM  yCIOBUSM
OKpy>Karole cpenbl. Bnusinue reorpadudeckoii cpebl U Apetida reHoB Ha MOP(HOIIOTHIO U (PU3HOTIOTHIO YETIOBEKa.

MexXaucIuIuIMHapHble METOJbI B (PU3MYECKOi (OMOTOTHYECKON) aHTPOIOJOTHH. DBOJIOINUOHHAS AaHTPOIOJIOTUSA U
[AJICOAHTPOIIOJIOTUSL  YEJIOBEYECKUX MONYJIAIMN. broconuanbHble HCCIENOBaHUS IPUPOJbI 4YesoBeka. MccinemoBaHue
KOABOJIIOLIMU OMOJIOTMYECKOI0 U COLMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPONOJOTUMY, «['0JTOBHOM MO3T uelioBekay, «UenoBekooOpa3Hbie 00€3bIHbDY, «CKeNneT
YeJIOBEKa U CKEJIET IHUMIaH3e», «PyIMMEHTBI U aTaBU3MbD», «JIBHXKYIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLMOHHOE JIPEBO
4eJIoBeKa», «ABCTpasionuTek», «YemoBek  ymenblii», «UenoBek  NpAMOXOnAIui», <« {€HHMCOBCKMH  YEIOBEK»
«Heanngepranpup», «KpoManboHIBDY, «IIpeakn yenoBekay, «Tamnbl BOJIOIUN YEIOBEKA», «Packl 4emoBekay.

OOopynoBanue: MyJSKA OKAMEHEJIOCTEH, NMPEIMETOB MaTepUalbHON KyJIbTYpPhl MPEIKOB YEIOBEKA, PENpPOIYKIIHH
(botorpadum) kapTuH ¢ MUGPOIOTUYECKUMU U OUOIEHCKUMU CIOKETaMU MPOUCXOXKACHUS YeoBeka, ¢poTorpaduu HaXoI0K
MCKOIIaEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yepella YeJIOBEKa U yeperna IUMITaH3€e, MOJIEIIb KUCTH YEJI0BEKA
Y KMCTH LIMMIIaH3€, MOJEIIM TOpCa IIPEAKOB YEJI0BEKa.

JlaboparopHasi padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IIpakTnuyeckas padora «/3yuyeHne 3KOJIOrMYECKUX aTaNTallui YEITOBEKAY.

Tema 6. JKk0JI0rMsA — HAYKAa 0 B3AaHMOOTHOILICHUSIX OPIaHNU3MOB H HA/IOPraHU3MEHHBIX CHCTEM C OKpYKaroulen
cpenou

3apoxaeHue u pa3Butue skoioruu B Tpyaax A. ['ym6onsara, K. @. Pynbe, H. A. CeBeprona, 3. ['ekkens, A. Tenciu,
B. H. CykauéBa. Pa3neinsl u 3an1aun 3kosioruu. CBs3b 9KOJIOTUU C APYTUMH HAYKAMH.

Meroast skonoruu. [loneBble HaOmOAEHUS. ODKCHEPUMEHTHI B OKOJOTHUHU: MPUPOJHBIE U  JTAOOpPATOpPHBIE.
MopenvpoBaHue B IKOJIOTHH. MOHUTOPHHT OKPYKAIOIICH CPEbl: TOKATBHBIN, PETUOHATBHBIA U TJI00ATBHBIN.

3HAUYEHHE SKOJOTUYECKUX 3HAHUM IS YEIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KAK OCHOBA CBS3EM UEIOBEUECTBA C
npuponoi. PopMUpPOBAHUE DKOJIOTUUECKON KYJIBTYPbI U 3KOJIOTMYECKOU IPaAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu



[Toptpetsi: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuios, O. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuie! u cxembl: «Paznenst skonoruny, « MeToibl 3K0JI0Tuny», «CxeMa MOHUTOPUHTA OKPYKAIOIIEeH Cpeibl».

JlaboparopHasi pabora «/3ydeHue MeTo10B SIKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DkoJsiornueckue GakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus skosoruyeckux (pakTopoB: abHOTHUUECKHE,
OnoTudeckue, aHTpornoreHHnle. OOIIME 3aKOHOMEPHOCTHU JAEUCTBUS HKosornueckux (akrtopos. IlpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3KoJIOTMUecKuil (pakTop. [lelicTBHE pa3HBIX YYacTKOB COJHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. OJKOJIOTMYECKHE TIPyNIbl PAaCTEHHM M >KUBOTHBIX II0 OTHOUIEHHIO K cBeTy. CHrHamapHas pojb CBETa.
doTonepruoausM.

Temneparypa kak »Kojorudyeckuid ¢akrop. JleiicTBue Ttemmeparypsl Ha OpraHusMmbl. [loiiKuimoTepMHBIE H
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojornyeckuil ¢akrop. IlpucnocoOiieHus pacTeHuid K MOAAEpXKaHUI0 BOAHOrO OaliaHca.
Knaccugukanus pacreHuit 1o OTHOIIEHUIO K Boje. [IpucnocobieHus )KMBOTHBIX K U3MEHEHHUIO BOJHOIO PEeXUMa.

Cpenbl  oOWTaHHA  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3JAYIIHAs, IIOYBEHHas, [JIyOMHHAas  MOJANOYBEHHAs,
BHYTpHOpraHu3MeHHasd. OU3NKO-XUMUYECKHE OCOOEHHOCTH cpeja oOuTaHusl opranu3moB. [IpucrnocoOieHus opranu3sMoB K
KU3HU B PA3HBIX CpeIax.

buonoruueckue putmbl. BHemrnme u BHyTpeHHHE pUTMbL. CyTOUHBIE W TOAMYHBIE PUTMBIL. [IprcnocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIIOBUU KU3HH.

Kuznennsie Gopmer opranuzmon. [lonstne o xuzHeHHOUW (opme. XKusHeHHbIE (GOPMBI pACTEHUU: JEPEBbS,
KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KHUBOTHBIX: THUIAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa KU3HHU.

buotnueckue ¢akropsl. Bunbl 6MOTHYECKUX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUITHUYECTBO, CUMONO03 U €T0 (hOPMBEI.
[TapasuTu3Mm, Koomepaius, MYTyajlu3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjeOHuW4yecTBO). Herpoduueckue
B3aUMOJIeUCTBUS (Tonmmueckue, popuueckue, padpudeckue). 3HaueHUE OMOTUYECKUX B3aUMOICHCTBUM JIJisi CYIIECTBOBAHUS
OpraHu3MOB B cpefie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS.



JdeMoHcTpanuu

Tabmumpsl 1 cxembl: «OKonorudeckue ¢GakTtopbl», «CBETOBOM CHEKTP», «IKOJOTMYECKHWE TPYIIbI XKUBOTHBIX IIO
OTHOLIEHUIO K CBETY», «TEmIOKpOBHBIE >KHBOTHBIE», «XOJIOAHOKPOBHBIE >XKUBOTHBIE», «DU3HOJIOTMYECKHE aJanTaluu
AKUBOTHBIX», «Cpenbl 00UTaHHsI OpraHu3MoBy, «buonorndyeckue putMbly, «KusHeHHbIE GOpMBI pacTeHU», « Ku3HEeHHbIE
(GOpMBI JKUBOTHBIX», «JKOCHCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWMHOTO Jeca», «llemu mnuTaHusy,
«XumnanuectBoy, «I[lapazutuzm», «Konkypenius», «Cumomnos», «Kommencammzm.

O6opynoBanue: repOapuum pacTEeHUd W >KUBOTHBIX, IMPUCIOCOOJEHHBIX K BIUSHUIO Pa3IMYHBIX 3KOJIOTHYECKUX
(akTopoB, repbapuu CBETOMIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE DPACTEHHS, TepOapuu U KOJUICKIIMU TEIUIONMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYHMBBIX
pacTeHul, yyuesna NTUIl U 3Bepel, repOapuu pacTeHUI, OTHOCAIIUXCS K TUTpoduTam, kcepoduraM, Me3opuTaM, KOMHATHBIE
pacTeHusi AaHHBIX TPYMI, KOJUIEKUMU XUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpelax, repOdapuv U KOJUIEKIUU PACTEHHHA U
KUBOTHBIX, 00JIaJAIOIIMUX YEPTAMH MIPUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KM3HU, repOapuu U KOJUIEKLIMH
PaCTeHHMI U >KMBOTHBIX Pa3IMYHBIX KU3HEHHBIX (HOPM, KOJUICKIIUU >KUBOTHBIX, YUYACTBYIOIIUX B PA3IUUYHBIX OMOTHYECKHUX
B3aUMOJCHUCTBUSIX.

JlabopaTropHasi pa6ora «BrlisiBlieHHE TPUCTIOCOOICHHI OPTaHU3MOB K BIIMSIHUIO CBETA.

JlaboparopHasi paboTa «BplsiBlieHHE TPUCTIOCOOICHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTU PACTEHUMN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ixos10rvsi BUAOB M MOMYJIS LU

DKOJIOTHYECKHE XapaKTepUuCTUKU nomyssituu. [lomyssius kak Ouonorndeckas cucrema. Posib HEOTHOPOAHOCTH CpeIbl,
¢buzndeckux O0apbepoB U OCOOCHHOCTEHW OHMOJOTMH BUIAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHI.
OcHOBHBIE TIOKA3aTeNu MOMYJIALMH: YUCIEHHOCTh, MJIOTHOCTh, BO3PACTHAA U MOJIOBAsA CTPYKTYpa, POKIAeMOCThb, MIPUPOCT,
TEMII POCTa, CMEPTHOCTb, MUTPALIHSI.

DKkoyioruyeckas CTpykrypa nonyisanuu. OUueHKa YUCIEHHOCTH MOmyssinuu. /{nHaMmuKa Mmomymisiuud U €€ perysinus.
buoTtndeckuii nmoTeHUHaN NOMyJsiuyd. MoaenrpoBaHUe AMHAMHUKU MOMYJsiuu. KpuBble pocTa YMCIEHHOCTH MOIYJISIIHAM.
KpuBble BbDKHMBaHUSA. Perymisius 4MCIEHHOCTH MOMYJSLUI: posib (DAKTOPOB, 3aBUCSIIMX M HE 3aBUCSAIIUX OT IJIOTHOCTH.
DKoJioruyeckue crpaTeruu BuaoB (r- u K-crparerun).



[Tonsatue 00 3KojorMyYecko Huie Buaa. MectooOuTaHue. MHoromepHas MOENb 3Koyorudeckor Humu JIx..
XartunHcOHa. Pa3Mepsl skosornuecko HuAlM. [loTeHnmanpHas u peaau3oBaHHAs HUIIIM.

Buj xak cucrtema nomnynsiuuid. Apeainbsl BU0B. BUabl U UX )KU3HEHHBIE CTPATETUH. DKOJOTHUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIUI )KUBOTHBIX. BHOJIOTHYECKE€ NHBA3UM YY>KEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabnuipl U CXeMbl: «IDKOJOTUUECKUE XAPAKTEPUCTUKHU MOmyssiuun», «lIpocTpaHCTBEHHAs] CTPYKTypa MOIMYJISLIUI,
«Bo3pactHbie nmupamMuabl NOMyISUn», «CKOPOCTh 3aceeHUs MOBEPXHOCTH 3€MJIM PA3IMUHBIMU OpraHu3MaMm», «Mojenb
skonornyeckor Humm Jx. Y. XatunHconay.

O6opynoBaHue: repOapun pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0sieHus: CEMsIH paCTCHUHN K paCcCEICHUIOY.

Tema 9. IkoJ0rus cO00MIECTB. IKOJOTHIECKHE CUCTEMBI.

CoobmiecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBS3u MEXly OpraHu3MaMH B OMOIICHO3E.

DOxocucrema kKak oTkpbiTas cucrema (A. JIk. Tencnu). DyHKIMOHANBHBIE OJIOKM OpPraHU3MOB B JKOCHCTEME:
MPOAYLICHTBI, KOHCYMEHTBI, PEeAyHeHThl. Tpoduueckue ypoBHH. Tpodwudueckue menmud M ceTH. AOHOTHYECKHE OJIOKH
skocucteMm. [1ouBbI 1 Wbl B 3KOcUcTEMAX. KpyroBopoT BEIECTB M TOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTeJIM IKOCUCTEMBI. brioMacca 1 mpoyKius. DKOJIOTHYECKUE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HarpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI
coo0mecTB — cykieccuu. [lepBuyHBIE ¥ BTOPUYHBIE CYKIIECCMM W WX NPUYUHBI. AHTPOIIOTCHHBIC BO3JCHCTBUS Ha
cykneccuu. KnumakcHoe cooOmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB — OCHOBAa YCTOMYHMBOCTH
COOOIIIECTB.

[IpupoanHbie 3KOCUCTEMBI. DKocucmemvbl 03€p U peK. IKocucmemvl Mopel U OKeaHos. IKocucmemvl mMyHOp, 1ecos,
cmeneti, NyCMblHb.

AHTpOIIOTE€HHBIE AKOCUCTEMBI. ATpo3KocHcTeMA. ArporeHo3. Paznuuusg Mexay aHTPOINOT€HHBIMH M MPUPOIHBIMU
AKOCHUCTEMaMH.



Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢dmaopa u ¢dayHa. CuHaHTpoNU3aLMS
ropoJcKoil payHbl. bronoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B AKOCUCTEMAaX. Po/ib KackaoHozo 3¢ gpexma
U BUO0B-20UPUKAMOPOS (KIH0UeBbIX 6U008) 6 QYHKYUOHUposanuu 3xocucmem. llepeHOC IHEPrUM M BEHIECTB MEXKIY
CMEXKHBIMH HKOCHCTEMAaMHU. Y CTOMYHMBOCTh OPraHU3MOB, MOMYJSIHUA M OSKOCUCTEM B YCJIOBUAX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JCUCTBUM.

Mexanuszmvl 6o30eticmeusi 3a2psA3HEHUll PASHBLIX MUN08 HA CYOOP2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCMEMHOM — YPOBHAX, OCHOBbl IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6o30eticmsusi. MeToaonorus
MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCUCTEM.

JdemoHcTpanumn

[Toptpert: A. [Ix. Tencnn.

Tabmuupl 1 cxembl: «CTpyKTypa OHOLIEHO32», «DKOCHUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO
necay, «DOyHKIIMOHAJIbHBIE TPYNIbl OPraHU3MOB B AKOcUcTeMe», «KpyroBopor BemecTB B 3kocucteMey, «llenm nuranus
(macTOuIIHasA, 1eTPUTHAs)», « IKOJOTHUECKasi MUPAMUJIa YUCel», « DKOJIOrHYecKas mupaMuaa OuoMacch», « IKOJIOrndecKas
nupamuja sHeprum», «O6pasoBanue Ooznoray, «llepBuunas cykueccusi», «BoccTaHoBieHHe Jseca MoOcCIe MOXKapay,
«9KocucreMa o3epay, «ArpoueHos3», « KpyroBopor BelecTB U MOTOK SHEPTUU B arpolieHo3e», «IIpumepsl ypOoskocucTeM».

O6opynoBanue: repOapuu pacTEHUM, KOJJIEKIIMM HACEKOMBIX, Yydela MNTULl M 3Bepeil, repOapuu KyJbTYpHBIX U
JUKOPACTYLIUX PACTEHUI, aKBapUyM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onvucanue ypO03IKOCUCTEMBD.

JlabopaTopnas pabora «/3yueHue pazHooOpa3usi METKUX MOYBEHHBIX YICHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

IKCKypeHust «DKCKypCcHsl B TUIIMYHBINA OMOreoneHo3 (B AyopaBy, Oepe3HsK, eIbHUK, Ha CyXOAOIbHBIN MIH TOMMEHHBIN
JyT, 03€p0, OOJIOTO)».

IKCKypcHs «IKCKYPCHs B arpO3KOCUCTEMY (Ha IMOJIE WIHM B TEIJIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCHCTEMA



buocpepa — oOmennanerapHas o0Oojouyka 3eMiid, T/€ CYHIECTBYeT WJIM CYLIECTBOBajla KU3Hb. Pa3Butue
npeacTaBieHnit o ouochepe B Tpynax . 3tocca. Yuenue B. U. Bepranckoro o 6mochepe. O6mactu 6mocdepst u €€ cocras.
JKuBoe BemecTBo 6rocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Orochephl Kak rinodanbHONU IKOCUCTEMBI. JInHaMHuueckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BelecTB U OMOr€OXMMUYECKUE KBTI (Yyriaeposa, a3oTta). PATMUYHOCTD SIBIICHUM B
ouocdepe.

3oHaneHOCTh OuoOcheprl. Ilonarne o Omome. OCHOBHbIE OMOMBI CYIIM: TYHIpPA, XBOHHBIE Jieca, CMEUIAHHBIE WU
IIMPOKOJIMCTBEHHBIC JieCa, CTEMH, CAaBaHHbI, IMMYCTBHIHU, TPOMHYECKUE JI€Ca, BBICOKOTOPhA. KiMmar, pacTUTENbHBIA U
KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa 1 yHKIIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHAaNa U OnochepHbIX QyHKITHIA.

JemoHCcTpauun

[Toptpetsr: B. . Bepranckuii, J. 3rocc.

Tabmuier 1 cxembl: «l'eochepst 3emnn», «KpyroBopoT azora B mpupojne», «KpyroBopoT yriepoaa B MNPUPOACH,
«KpyroBopot kucnoposa B mpupoze», «KpyroBopot Bojibl B ipupojie», «OCHOBHbIE OMOMBI Cyminy, «KnumaTudyeckue mosica
3emnu», «Tynapa», «Taiira», «Cmemanubii Jjec», «lllupokonucTBeHHbI nec», «Crenb», «CaBanHHa», «IlycThIHSY,
«Tponmueckuii necy.

O6opynoBaHue: repOapur pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Kaomiasi cpeaa

DKOJIOTUUECKHEe KPU3UCHI M WX NpUUMHBL. Bo3jaeiicTBue uenoBeka Ha Ouocdepy. 3arps3HEHHE BO3IYIIHOW CPEIIbI.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX pecypcoB. PaspyimieHune nouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M >KMBOTHBIM MHp. OXpaHa pPaCTUTEIHHOTO U JKHUBOTHOTO MHpA.
OcHOBHBIC NPHUHIMIBI OXpaHbl Tpupoabl. KpacHeie kaurH. Oc000 oXpansemblie npuponnbie Tepputopun (OOIIT).
Boranuyeckue caibl U 300J10THUECKUE TTAPKH.



OCHOBHBIE TIPHUHIIMITBI YCTOWYMBOTO PAa3BUTHUSl YEIOBEYECTBA W TMPHUPOJABI. PalioHanbHOE MPHUPOAONOIL30BaHUE U
COXpaHEHHEe OMOJOTHYECKOro paszHooOpasmst 3emuu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHUYECKUX KPHU3UCOB.
OcoOeHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIECTBUS.

Pa3BuTHe METO0B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX MPoIeccoB. Cucmemmvie UCCIe008aHUS Nepexood K
pecypcocbepezaioujelil U KOHKYPEeHmMoCnocoonou suepeemuke. buonocuueckoe paznoobpasue u 6uopecypcol. Hayuonanvhvie
ungopmayuonHvle cucmemsl, obecneuusaowue OOCmMyn K UHGOpMayuu no cOCMOSHUIO OMOETbHbIX U008 U IKOCUCHEM.

OcHosbl 2KOpeaburumayuyu IKocucmem U cnocooos 6opvOvl ¢ buonogpexcoenusmu. PekoncmpyKyus MOpcKux u HA3eMHbIX
IKOCUCTEM.

JdemoHcTpanumn
Tabnuubl 1 cxembl: «3arpsisHeHHe atMochepbl», «3arpsisHeHne ruapocheprl», «3arpsi3HeHue Mo4Bbly, «IlapHUKOBBII
s dext», «Ocobo oxpaHsieMble IPUPOIHBIC TEPPUTOPUNY, « MO YIIPABIIEMOT0 MUPAY.

O6opynoBanue: (ororpaduu oxpaHseMmbIX pacTeHUM U KUBOTHbIX KpacHoil kHurm Poccuiickoii deneparuu, Kpachoit
KHUTHY PETUOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYUYaIOIIMMKCS MPOrpaMM CPETHEro O0OIIero
00pa3oBaHUs: JIMYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX pe3yJIbTATOB OCBOCHHUSI MIPOTPaMMbl MO OMOJIOTHH BBIJEICHBI CIAEAYIONIUE COCTABIISIIONINE:
OCO3HaHUE 00YYaIOIUMHUCS POCCUMCKOMN IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOTIPEICIICHUIO, Haluuue Momusayuy K 00y4eHuto OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSXKICHUN
JUYHOCTU HA OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIUILIMI Pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUSI, 20MOBHOCHb U
cnocodonocms  O0YYalOIIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATENIBHOCTH LIEHHOCTHO-CMBICIOBBIMH  yYCTaHOBKaMHU,
MPUCYIIUMU CUCTEME OHOJOTMYECKOrOo OOpa3OBaAHMS, HAlUYUe NPABOCO3HAHUA DKOJIOTUYECKON KYJIbTYpbl, cnOCOOHOCMU
cmaeums UEIIA U CTPOUTD KU3HCHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU COLMOKYIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMHU IMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEUN IMO3ULIHUH JIMYHOCTH, TATPUOTU3MA U YBAXKECHUS K
3aKOHY U TPABOMOPSJIKY, YEJIOBEKY TPyJa M CTApIIEMy IMOKOJEHHUIO0, B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAUIMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepannu, OpupoIe U OKPYKarOLIEH
cpene.

JIngyHOCTHBIE Pe3ynbTaThl OCBOEHHUS YueOHOTo npeaMeTa «bruonorus» OHKHBI OTpakaThb TOTOBHOCTh M CITIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM I[EHHOCTSIM POCCHICKOTO
o0111ecTBa, paCHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIbHOCTH B IPOIECCE Pealn3allMi OCHOBHBIX HAINpaBJICHUI
BOCIIUTATENIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:



1) rpa:kaaHCKOro BOCIUTAHMS

c(OPMUPOBAHHOCTh TPAXKAAHCKON IMO3UIMU OOYYalOIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHUCKOTO
00IIeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW AESATEIBHOCTH TPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENIbHBIX 33/1a4, BHIIOJIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OIPEAENIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOU KU3HU U OOBSICHATD €€;

YMEHHME YYUTBIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTMBHOTO B3aMMOJICUCTBUSL JIOJIEH C Pa3HBIMHU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS] Y4YEOHBIX, T[IO3HABATECIBbHBIX M
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MHpPH OOCYXJIEHUHU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW WMIAECHTUYHOCTH, NMATPUOTHU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU niepesa PoauHOM, ropaocTy 3a CBOM Kpail, cBowo PonunHy, CBOM SI3BbIK U KYJIBTYPY, MPOILLIOE U HACTOSILEE
MHOTOHAIlMOHAaJIbHOTr0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEOUI0O W NaMIATHUKAM MPUPOABI, JOCTHKEHUSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTWH, TIOHMMAHHS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O 00I1IECTBA;

uzeitHas yoexaEHHOCTb, TOTOBHOCTD K CITY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OLIEHMBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAMTENSAM, CO3JaHHIO0 CEMbH Ha OCHOBE OCO3HAHHOTO IPUHATUS IIEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUHU C TPAAULMSIMU HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, TPYAa,
0OIIIECTBEHHBIX OTHOIICHMI;

NOHMMaHUE YMOLMOHAIILHOTO BO3/IEUCTBUS KUBOU MPUPOJIBI U €€ LIECHHOCTH;

TOTOBHOCTb K CAMOBBIPA)XXEHHUIO B Pa3HBIX BUJaX UCKYCCTBA, CTPEMJICHUE MPOSBIATh KAUECTBA TBOPUYECKOM IMYHOCTH;

5) puzuyeckoro BocnutaHusi, GopMHUPOBAHMS KYJIbTYPHI 310POBbSI H SMOLHOHAJIBLHOIO 0JIATONIOJIYYMS:

MMOHMMAaHUE U peau3alus 3J0pOBOro U 0€30MacHOro 00pas3a >kKU3HU (3I0POBOE MUTAHUE, COOTIOJIEHUE TUTHEHUYECKUX
MpaBuJ U HOPM, COANaHCUPOBAHHBIM PpEXUM 3aHITHN M OTAbIXa, peryisipHas (U3MYEcKas aKTHUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/10POBBIO;

NOHMMaHUE LIEHHOCTH TMPAaBUJ HWHAUBUAYAIBHOIO M KOJJIEKTUBHOTO O€30MACHOTO TMOBEACHUS B CUTYyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUE TIOCTIEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBA, TPYIOII00HE;

TOTOBHOCTh K AaKTHUBHOW JI€ATEIbHOCTH TEXHOJOTHYECKOW M  COLMAIBHOM HamNpaBlIE€HHOCTH, CIIOCOOHOCTH
MHULMAPOBATh, INIAHUPOBATH U CAMOCTOATEIBHO BBIMOJIHATH TAKYIO J€ATEIbHOCTH;

UHTEpEC K pa3iudHbIM chepaM npodeccuoHaIbHON NeATEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA TPOTSKEHUH BCEH KU3HU;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKHU LEIecO000pa3HOE OTHOLIEHHE K IIPUPO/IE KAK MCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMUYECKON KYJBTYpbl: IPUOOpPETEHHE ONbITa IIAHUPOBAHMS IMOCTYNKOB M OLEHKU HUX
BO3MOKHBIX ITOCIEACTBUN JJI1 OKPYKAIOIIEW CPEJIbI;

OCO3HaHME TI00aTHFHOTO XapaKTepa SIKOJIOTHISCKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTBh HCIOJIb30BaTh NMPUOOpETAEMbIE MPU WM3YYEHUM OMOJOTMM 3HAHUS M YMEHHUS IPU PEUICHHH NIpodiieMm,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOAONOJIB30BaHUEM (COONIOICHNE MpaBWJl MOBEIACHUS B IPHUPOJE, HAIpPaBICHHBIX Ha
COXpPaHEHHE PABHOBECHUS B 9KOCUCTEMAX, OXPaHy BHJIOB, 3KOCUCTEM, OMOC]EpBI);

AKTUBHOE HENPHUATHE JCUCTBHM, MPHUHOCAIIMX Bpeld OKPYKAIOUIEH NPUPOAHOM Cpele, YMEHWE NPOTHO3HPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJu4yue Pa3BUTOIO0 SKOJIOTUYECKOTO MBIIIJICHUs, JKOJOIMYECKON KYJIbTYPBI, OIBITA IEATEIBHOCTH JKOJIOIHYECKOU
HAIIpAaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS WMH B II03HABATEJIBHONW, KOMMYHUKAaTUBHOW M COLMAJIBHON IIPAKTHUKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN AECATEIBHOCTH HKOJIOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKU U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O HA IMAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YMTATEIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJACHUCTBUA MEXKIY JIOAbMU U IIO3HAHUS
MHpA;

MOHUMaHUE crhelu(puKr OMOJOTUM KaK HayKHh, OCO3HAHMS €€ poiu B (OPMHPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO NPEACTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKa U 00IECTBa,
B MTO3HAHUH NPUPOAHBIX 3aKOHOMEPHOCTEHN U pelIeHuH TPOoOJIeM COXPAHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW NMBHIIM3ALMU: OOECHEYEHHs HOBOTO YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3JaHIe NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMbI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BBIXOJA M3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U oOecnedeHus Mepexojia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIb30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMYECKUX 3HAHWW B LEJISAX MOBBIIIEHHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAIBLHON IPaMOTHOCTH 0Oy4aronuxcs, GopMUpyeMOi IpU U3YUEHUH
OHOJIOTHH,



[NOHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MoJTydyaeMble 3HAHU 7Sl aHAJIM3a U 00BACHEHUS SIBICHUIN OKPY’KAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUE
7enaTh 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS AJIs PELICHUs IPOOJIEM B pealbHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHUE ILCHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IIPOEKTHYIO M MCCIIEIO0BATEIbCKYIO
NEeATEIIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMUIO U CaMOOOpPa30BaHHIO, K aKTUBHOMY MOJYUYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBHUHU C )KMU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS Y4eOHOro npeamera «bruonorus» BKIIOUAKOT: 3HaYUMbIE 1711 (OPMUPOBAHUS
MHUPOBO33pEHUS  OOYYAIOIIMXCS MEKIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAYyYHbIE TIOHATHS, OTPaXaIoIue
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUpA U CTIEU(PHUKY METO/I0B TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, BJICHHE, MPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS, UCCIICIOBAHHE,
HaOJIOJICHUE, W3MEpPEHHe, JKCIEPUMEHT U JpYyrue); yHUBEpCalibHble yueOHble JeHcTBUsSI  (ITO3HABaTEJIbHbIC,
KOMMYHHMKAaTHUBHbIC, PEryJSITUBHBIC), oOecreunBaromme (opMupoBaHue (YHKIIMOHAIBLHOW TPAMOTHOCTH M COLMAJIbHOM
KOMIETEHIIMM  OOYy4YaloluXCsl;  CIIOCOOHOCTh  OOYYalOIIMXCSl  HCIIOJIb30BAaThb  OCBOEHHBIE  MEXKIWCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECCKUE 3HAHUS M YHUBEPCATbHbIC yueOHbIC ICWCTBUS B TO3HABATEIBHOMN M COITMAIBHOM MPaKTHKE.

B pe3ynbrare u3yueHuss OMOJIOTUU HAa YPOBHE CpeAHEro oO1ero oopa3zoBanus y ooyyatomierocst OyayT copMupOBaHbl
MO3HABATENbHbIE YHUBEpPCAJIbHbIE Yy4eOHbIE JEHCTBHsS, KOMMYHHKAaTHUBHBIE YyHHMBEpCajbHble Y4YeOHbIE JEUCTBUS,
PETyJIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS 1€ATEIbHOCTb.

MeTtanpeameTHble pe3yiabTaTbl OCBOSHHUS MPOTPaMMbl CpEeTHEr0 OOIIeTr0 00pa30BaHusl JOKHBI OTPAXKATh:



OBJiaieHue YHUBEPCAJIbLHBIMHU YUeOHBIMY MO3HABATEIbHBIMHU 1€ CTBUAMM:

1) 6a3oBble JIorHYeCKHe AeiicTBHSA:

CaMOCTOSTEIIEHO ()OPMYITHPOBATh U aKTYaJTU3UPOBATH MPOOJIEMyY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPH OCBOCHUW 3HAHUH TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHanmW3a, CHHTE3a, CpPaBHCHMS,
KiaccuuKanuy, 0O0OOIICHMS), PACKPBIBATh CMBICI OHWOJOTHYCCKUX IOHATHH (BBIACIATH WX XapaKTePHBIC IPHU3HAKH,
yCTaHABJIMBATh CBA3H C IPYTUMU TOHSATHSIMHU );

OTIpeNeNATh IEIN JCATEIBHOCTH, 3a7aBas IMapaMeTpPhl M KPUTEPHH HUX JOCTHKEHHUS, COOTHOCHUTH PE3yJIbTAaThI
JIEITEJILHOCTH C ITIOCTaBJIEHHBIMU LIEISIMHU;

HCIIOJIb30BaTh OMOJIOTMYCCKHIE TOHATHUS ISl OOBSICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOHTH JIOTUUECKHE pacCYXIeHUs (MHIYKTUBHBIC, ICAYKTHUBHBIC, 110 AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOBI U 3aKITFOUCHHS;

MIPUMEHATh CXEMHO-MOJCIBHBIE CPEJCTBA IS TPEJCTABICHUS CYIIECTBCHHBIX CBSI3¢ M OTHOIICHWW B HM3ydaeMbBIX
OMOJIOTUYECKUX OOBEKTaX, a TaKKe TMPOTUBOPEUN pPAa3HOTO pOJA, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
MCTOYHHKAX;

pa3pabarpiBaTh IUIAH pPEIICHUS TpoOJeMbl C YYETOM aHalIM3a HMCIOIIUMXCS MaTepHaIbHBIX W HEMaTepUaJIbHBIX
PECYpCOB;

BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISAM, OIICHUBATH PUCKU TMOCIIEICTBHMA
JIeSITeJIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEILCKHE AeHCTBUA:

BJIQJCTh HAaBBIKAMH YYeOHO-HCCIICIOBATECILCKOW M TPOCKTHOW JCATEIHLHOCTH, HAaBBIKAMU pa3peIICHHS IpolieM,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB ITO3HAHHS;

UCIIOJIB30BATh PA3JIMYHBIC BHJIBI JICITEILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAIUU, TIPEO0OPa30BaHUIO
Y TIPUMCHCHHIO B YYEOHBIX CUTYaIUsAX, B TOM YHUCJIC IPU CO3AaHUHU YUYCOHBIX U COIMATILHBIX MPOCKTOB,;



(GbopMHpPOBATH HAYYHBIN TUI MBILUJICHUS, BIa/IETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHA U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4H B 00pa30BaTEIHLHON IEATETLHOCTH M )KU3HEHHBIX CUTYyAITUsX;

BBISIBIIATh NIPUYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh THIOTE3Y €€ peIieHUs, HaXOAUTh
apryMEHTHI JJIs1 JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUHU PEILICHHUS;

aHAJIN3UPOBAaTh TOJYUYCHHbIE B XOJI€ PEHICHUS 3a/ladyd pPe3yJbTaTbl, KPUTUYECKU OIEHUBATH WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH MTPHUOOPETEHHBINA OIIBIT;

OCYIIIECTBJIATH IEJICHAPABICHHBIN TTOMCK TIEPEHOCA CPEICTB M CIIOCOO0B IEHCTBHS B MPOGECCHOHANBHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IIPAKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJICH, TMpeiaraTh OPUTHHAIBHBIE TOAXOAbI W PEIICHHS, CTaBUThL MPOOJEMBI W 3a1adH,
JIOITYCKAFOITNE ATbTEPHATHBHBIC PEIICHMS.

3) pabora ¢ undpopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHUKAX WHPOpMaMK (TEKCTe YYEOHOro TOCOOMS, HAay4YHO-TIOMYJISIPHON
TUTEpaType, OMOJOTUYECKUX CIOBApSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHeTe), aHaIM3upoBaTh
nHQOpPMAITMIO Pa3IMYHBIX BHIOB ©  (GOpM TMPEACTABICHHUS, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMIPOTHBOPEYNBOCTH;

dbopMyIHpOBaTh 3alpPOChl U MPHUMEHATH Pa3IMUHbIE METOABI IPU TOHMCKE W OTOOpe OMOJIOTrHYecKOW HH(pOpMAIUH,
HEOOXOMMOM /ISl BBITIOJTHEHUS yUeOHBIX 33]1a4;

MpuoOpeTaTh OMBIT MCTHOIB30BaHMS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HMCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMaNIbHYIO (hOpMY MpeacTaBiieHuss Ouonorudyeckoil mHdopmanuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOEC);

WCIIOJIb30BaTh HAYYHBIM S3bIK B KA4eCTBE CpeAcCTBa Mpu pabore ¢ Ouonormdeckoil uHpOpmaiuen: MpPUMEHSTH
XUMHUYECKHE, (U3NICCKUE U MaTeMaTHIYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;



BJIa/ICTh HABBIKAMU PACO3HABAHUA U 3aIIUTHI HHGOpMALNK, UHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JI€CTBUSIMU:

1) oOmenne:

OCYIIECTBJISITh KOMMYHHMKAIIUK BO BCeX cpepax >KU3HU, aKTUBHO y4aCTBOBATH B IMAJIOTE WJIM JUCKYCCUH TIO CYIIECTBY
oOcyxmaemMoii Tembl (YMEHHME 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CY>KJEHHS OTHOCUTEIHHO BBIMIOJIHEHUS IMpeasiaracMou
3aJlayy, YYUTHIBATh UHTEPECHI U COTIIACOBAHHOCTD MO3UIIMK JIPYTUX YYACTHUKOB JUAJIOTa WA JTUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHUS, IOHWMATh 3HAYEHHWE COLMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HHKHOBEHUS KOH(PJIUKTHBIX CUTYaIHi, YMETh CMATYATh KOH(QIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJICHCTBUS, MMOHUMATh HAMEPEHHs JIPYTUX JOJIEeH, MPOSBISATH
YBOXKUTEJIBHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopMe GopMyIUPOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIH30BAHUEM S3bIKOBBIX CPEJ/ICTB.

2) cOBMeCTHaA 1eATeJIbHOCTD:

MMOHUMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIWBHIYAIbHOW paOOTHI MPU PEHICHUH OMOJOTHYCCKOMN
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYITOBBIX (DOPM B3aUMOICHCTBUS MPU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUN C y4E€TOM OOIIMX MHTEPECOB M BO3MOKHOCTEW KaXKJIOTO WJICHA
KOJIJIEKTHUBA;

MPUHUMATh 1I€JIM COBMECTHOM NESITEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH JEHUCTBUSI MO €€ JOCTHKEHUIO:
COCTABJISITh TUIAH JIEUCTBU, paclpeiessiTh pOjad C y4€TOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa MW KaXIOrO yYacTHHKA KOMaHIbl B OOIIMH pe3ydbTaT MO pa3paboTaHHBIM
KPUTCPHUSIM;

npeajiaraTh HOBBIC TTPOCKTHI, OIICHUBATh UCH C IMIO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYCCKOW 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEJACHUE B PA3NIMYHBIX CHUTYallUsSX, MPOSIBIATH TBOPYECTBO W
BOOOpakeHHUE, OBITh HHUITUATUBHBIM.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMH JeHCTBUSIMMU:

1) camoopranuzanmus:



UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM 1€J€BbIC M CMBICIOBBIE YCTAHOBKU B CBOMX JCHCTBHSIX M MOCTYIKAX IO
OTHOILIEHMIO K JKMBOM IIPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
coOCTBEHHbIE 33/1a4u B 00pa30BATENbHOMN JESITEIIbHOCTU U )KM3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEIICHUs MPOOJIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEAIIOYTEHUM;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUMH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKOW JPYAUIMU B Pa3HBIX O0JACTSIX 3HAHUM, IOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISIM;

BJIa/IETh HABBIKAMU MTO3HABATEJILHON PEPIIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX IEHCTBUI U MBICIUTENBHBIX MPOLECCOB,
UX PEe3yJIbTaTOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI PEPIIEKCUU JIJIs1 OLEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILECHHUS 10 UX CHUKEHMUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE Ce0S M APYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTrOro YeIoBeKa.

HPEIMETHBIE PE3YJIBTATDBI



[IpeameTHbIe pe3yNbTaThl OCBOEHHUS cojepkaHUs ydyeOHoro mnpeamera «buonorus» Ha yriayOJaEéHHOM ypOBHE
OpUEHTHUPOBaHbI Ha obecreueHre nmpoduibHOro o0ydeHus: oOydaromuxca 6uosorud. OHU BKIIIOYAIOT: CHEUBUYECKUE TS
OMOJIOTHH HayYHbIE 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUI IO OCBOCHHIO, HHTEPIIPETALIMU U TPEOOpa30BAHUIO 3HAHUHN, BUIBI
AESITEIbHOCTH TIO TOJyYEHUIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B PEAbHBIX KU3HECHHBIX
cutyanusx. [IpeameTHsIe pe3ysbTaThl IPEACTABICHBI 0 FO1aM U3YUYEHUS.

[IpenmeTHbIe pe3yapTaThl OCBOECHHUS yueOHOro npenmMera «buonorus» B 10 knacce n0mXKXHbBI OTpaxaTh:

c(hOpMHUPOBAHHOCTb 3HAHUI O MECTE M POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJABI U PEIICHHH MPOOJIEM palMOHAIBHOTO MPUPOJOIOJIB30BAHUSA, O
BKJIaJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTUE OMOJIOTHUU;

BJA/ICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOUAET: OCHOBOIOJATalolue OUOJOTMYECKHE TEPMHUHBI U
HNOHATUS (KU3HB, KJIETKa, OPraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJIALNS, CaMOBOCIIPOU3BEACHNUE, HACIIEICTBEHHOCTD,
M3MEHYHMBOCTb, POCT M pa3BUTHE), Ouonorudeckue teopuu (kiaerounas teopus T. IlIBanna, M. lneitnena, P. Bupxosa,
XpPOMOCOMHAasi Teopusi HacieacTBeHHoctu 1. Moprana), yduenus (H. WM. BaBumoBa — o0 ueHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYpPHBIX PAacTEHUM), 3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB NEPBOT0O MOKOJIEHUS, pacCUIeIICHUs, YUCTOTHI
raMeT, He3aBUCMMOro HaciuenoBanus [. Menzaens, roMoJIOrM4yeckux psgoB B HACIEACTBEHHOM wu3MeHuuBoctu H. H.
BagsuoBa), mpuHITUIIBL (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O MO3HAHUS, MCMOJIb3YEMbIX B OHMOJOTMYECKHX MCCIIEJOBAHUSAX KUBBIX
00BEKTOB (OMHMCaHUe, U3MEpPEHNE, HaOI0ICHHUE, SKCIIEPUMEHT);

YMEHUE BBIICNIATh CYIIECTBEHHBbIE MPU3HAKWA: BHUPYCOB, KIETOK IPOKAPUOT M HYKApPHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HUCJe OakTepuil, TpuOOB, pacTEHUI, KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPraHOB U
CUCTEM OPTaHOB PACTEHMI, )KUBOTHBIX, YEJIOBEKA, MTPOLIECCOB KU3HEAEATEILHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTeHUid,
KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX MPOIIECCOB: OOMEHa BEHIeCTB (MeTabOIM3M), MPEBPAILEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TEeTepOTPO(PHOro THUMOB MNUTAHUA, (POTOCMHTE3a W XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIIBHOTO Pa3BUTHSI, Pa3MHOXKEHUS, WHAMBHUIYaJIbHOTO Pa3BUTHUsS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;



yMEHHUE YCTAaHABIMBATh B3aMMOCBS3U MEX]Yy OpPTraHOMJAMHU KJIETKU U HX (YHKIHUSIMH, CTPOCHHEM KIIETOK pPa3HbIX
TKaHEeH M uX (QPYHKIUSAMH, MKy OPTaHaMH M CHCTEMaMHU OPTaHOB y PACTEHUH, )KHBOTHBIX M YEJIOBEKA M MX (DYHKIIHSIMH,
MEXy CHCTEMaMH OPTraHOB U WX (YHKIMSIMH, MEXTY dTallaMu 0OOMEHa BEIIEeCTB, 3TallaMH KJIETOYHOTO IUKJIA W )KH3HEHHBIX
[IUKJIOB OPraHu3MOB, dTanaMu SMOPUOHAIBLHOTO Pa3BUTHS, T€HOTUIIOM U (EHOTHNOM, (PEHOTHIOM M (haKTOpaMu Cpeibl
OOHUTaHUS;

YMEHUE BBISBISTH OTJIMYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHMYECKYI0 TEPMHUHOJOTHIO W CHMBOJHKY JJIS
JI0KA3aTeNIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIIIT,

yMEHHUE pellaTh OHOJIOTMYECKHE 3a7aud, BBIABIATh NPUIYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIeNyeMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, JI€JIaTh BHIBOJIBI U MIPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKUME padoOThl, COONIOAATH IpaBWiIa HpU paboTe € y4yeOHBIM M
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATh WX IKCICPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYTUPYS IETb HCCICIOBAHUS,
aHAJIM3UPOBATh TOJYUYCHHBIE PE3YJIbTAThI U JIETIATh BHIBOJIBI;

yYMEHHE Y4aCTBOBATh B yUeOHO-HCCIISIOBATEILCKOM paboTe Mo OMOJI0THH, SKOJIOTHH U MEIUITMHE, TIPOBOAMMO Ha 0ase
IITKOJTPHBIX HAYYHBIX OOIIECTB, U MMyOJMYHO MPECTABIIAThH MOJYICHHBIC PE3YIbTaThl HA YYEHUYECKUX KOH(EPEHITNAX;

YMEHUE OIICHUBATh JTHUYECKHE AacCHeKThl COBPEMEHHBIX WCCICIOBAaHUNA B 00JIaCTH OHOJIOTMM W MEIUITAHBI
(KJTOHMpOBaHWE, WCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpPaBICHHOEC W3MEHEHHE TE€HOMa | CO3JaHUE TPaHCTEHHBIX
OpraHu3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayrieil npodeCcCHOHANBHONW MNESITeIbHOCTH B 00jacTh OWOJIOTHH,
MEUITNHBI, ONOTEXHOJIOTHUH, BETEPHUHAPHUH, CEITBLCKOTO X031 CTBA, MUIIEBOH MTPOMBIIINICHHOCTH, YIIIYOJISITh TTO3HABATCIBHBIH
WHTEpPEC, HaIpaBJICHHBIA HA OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH MPOPECCHU M TPOIOJDKEHHUE OMOJIOTHYSCKOTO
o0pa3oBaHMsI B OPraHU3AIMAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS yueOHOTO TpeamMeTa «buonorus» B 11 Kiacce nOMKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTb 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJILI U PEIICHUU SKOJIOTUYECKHUX MPOOJIeM YeIoBeuecTBa, a



TaKK€ B PEIICHUU BOMPOCOB PAlMOHAIBHOTO MPHUPOAOINOIb30BaHUS, U B (HOPMUPOBAHUHU LIEHHOCTHOTO OTHOIICHUS K
MIPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAJC POCCUNUCKHX U 3apyOeKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHUCTEMON OMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYACT OMNPEACIICHUS W IMOHUMaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIMIKUX OMOJIOTUYECKUX TEPMHUHOB M TOHATHM (BUA, 3KocHcTeMma, Ouocdepa), OHOJIOTUYECKUE TEOPHUH
(aBomoniionHas teopusi Y. JlapBuHa, cuHTeTHYeckass Teopus sBojtonnu), yuyenus (A. H. CeeproBa — o myTax u
HarpaBieHusix 3Boonuu, B.M. BepHanckoro — o OGuocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus Jk. Xapaum u B.
Baiin6epra, 3apozsimeBoro cxojactsa K. M. bapa), npasuna (Munumyma FO. JInbOuxa, 3K0710ruuecKoi NupaMuabl IHEPTUH ),
runotesbl (runore3a «mupa PHK» V. I'unbepTta);

yMEHHUE BIAJETh OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHUS, UCIOJIb3yEeMbIMH B OMOJOTUYECKHX HCCIEIOBAHUIX
KUBBIX OOBEKTOB M DKOCHCTEM (OMHCaHUE, W3MEPEHHE, HAONIOJCHHUE, HKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHUS M OIEHKH
AHTPOTOTCHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICISITh CYIIECTBEHHBIE MPU3HAKU: BUAOB, OMOTEOIIEHO30B, AKOCUCTEM M OHOC(Ephl, CTAOUIU3UPYIOIIETO,
JBIDKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOI'0 0TOOpA, ajIONaTPUUECKOTO U CUMITATPUUYECKOTO BUI000pa30BaHUs, BIUSHUS
JBYDKYIIUX CHJI DBOJIIOIIMM HA T€HO(OH] MOIMYJISIUHU, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, YepeIOBaHUS
HaIpaBJICHUI 3BOJIIOLUN, KPYTOBOPOTA BEIIECTB U MMOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHME YCTAHABJIMBATh B3aMMOCBSA3M MEXKIy MPOILECCAaMU JBOJIOLNM, JBIKYIIMMH CHJIAMH aHTPOIIOreHe3a,
KOMIIOHEHTAMHU Pa3JIMYHbIX IKOCUCTEM U MPUCTIOCOOJIECHUSIMU K HUM OPTraHU3MOB;

YMEHHUE BBISBISATh OTIUYUTENbHBIC TPU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOJICHHOCTh BUJIOB K cpele oOuTaHwus,
a0MOTHYECKNX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBSI3€H OpPTaHU3MOB B COOOIIECTBAX, aHTPOMOTECHHBIX
W3MEHEHHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHIO W CHUMBOJIUKY IS
JI0OKa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYIIN, B3aMMOCBS3M OPraHU3MOB M CpPEIbl OOWTaHUS,
€AMHCTBA YEJIIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHUsS MHOTO0Opa3usi BUIOB M OKOCHCTEM KakK YCIIOBHUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHUE peliaTh OWOJIOTMYECKUE 3aJadyH, BBISBISITE MPUUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HCCIEAYEMbIMU
OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSIMU, J€J1aTh BHIBOJIbI U MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBINOJHATH JIA0OpAaTOpPHBIE U MpakTUdeckue paldoThl, cOOMOAaTh NpaBHia MpU paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBLIBUTaTh THUIIOTE3bI, MPOBEPATH MX IKCIEPUMEHTATBHBIMU CpEACTBaAMH, (GOPMYIUPYs IENb UCCIECIOBAHMUS,
aHAJIM3UPOBATh MOIYUYECHHBIE PE3YJbTAThl U JIENATh BHIBOJIBI,

YMEHHE y4acTBOBATh B yU€OHO-UCCIIEI0BATENBCKON paboTe M0 OMOJIOTUH, SKOJIOTUU U METUIIMHE, IPOBOIUMON Ha Oaze
IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh OTYUEHHbIE PE3YIbTAThl HA YYEHUUYECKUX KOH(DEPEHITHSIX;

YMEHHUE OLICHUBATh THUIOTE3bl U TEOPUU O MPOUCXOKJIECHUU >KU3HU, YEJIOBEKAa M YEJIOBEUECKMX pac, O MpPHUYMHAX,
MOCJIEJICTBUSIX U CIIOCO0AaX MPEJOTBPAILEHU 100aIbHBIX U3MEHEHHI B Onocgepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymieil NpodecCHOHAIbHOW NEATENbHOCTH B 00sacTu OMOJIOruw,
HKOJIOTUHU, IPUPOOIIOIB30BAHNS, MEIULIMHBI, OUOTEXHOJIOTUHU, ICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO X03HMCTBA, MUIIEBON
MPOMBIIUIEHHOCTH, YIUIYOJIATh I10O3HABATEJIbHBIA WHTEPEC, HAMpaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccur U MpOAOKEHUE OMOJIOTMYECKOro 0Opa30BaHUS B OPraHU3ALMAX CPEIHEro MPO(EeCCHOHATBHOTO M BBICIIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U
n/n TeM MPOrpamMMbl KosudecTBO 4yacoB
Konrpoasusie IIpakTuyeckue
Bceero
padoThI padoThbI
buonorus kak Hayka 1
JKuBbIle cUCTEMBI U UX )
W3Y4YECHUE
buonorus xkieTku 2
XUMHUYECKAsT OpraHU3as 10
KJIETKH
Crpoenue u pyHKIIUU g
KJIETKH
OOMeH BemiecTB U
IIPEBpALLCHUE SJHEPTUU B 9
KJIETKE
HacnencrBennas
uH(pOopMaIus U peanu3aius 9

€€ B KJIETKE

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTeJIbHbIE

pecypcsbl

Htths://m.edsoo.ru/7f41cc74
Htths://m.edsoo.ru/7f41cc74

Htths://m.edsoo.ru/7f41cc74
Htths://m.edsoo.ru/7f41cc74

Htths://m.edsoo.ru/7f41cc74

Htths://m.edsoo.ru/7f41cc74

Htths://m.edsoo.ru/7f41cc74



10

11

12

13

14
15

16

17

JKW3HEHHBIN MK KIIETKA

Crtpoenue u pyHKIUU
OpraHH3MOB

Pa3zMmHOkeHHEe U pa3BUTHE
OpraHUu3MOB

['eneTuka — HayKa O
HaCJICACTBCHHOCTH U
HN3MCHYUBOCTH OpPraHn3MOB

3aKOHOMEpPHOCTH
HACJIEICTBEHHOCTU

3aKOHOMEPHOCTH
U3MEHYHUBOCTU

I'eneTuka uesoBeka
Cenexkuusi OpraHu3MOB

buorexuonorusa u
CUHTETHYECKAsA OMOIIOTUSA

Pe3epBHOE Bpems

OO0111e€e KOJIMYECTBO YaCOB 10

nporpamme

17

10

102

26
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11 KJIIACC

Ne HaumeHnoBaHue pa3ienoB U TeM
n/n IPOrpamMMBl

Bcero

paboThI padboThI

3apoKIeHHUe U Pa3BUTHE
ABOJIIOLIMOHHBIX TIPEACTaBICHUM
B OMOJIOTHUH

MuxkposBoJronus u eé
pe3yJIbTaThl

MakpoaBosronus u eé
pe3yJIbTaThl

[IpoucxoxaeHue u pa3BUTHE
JKU3HU Ha 3eMJie

[TIpoucxoxaeHue 4eIoBeKa —
AHTPOIIOTECHE3

DKoNorus — Hayka o
B3aMMOOTHOIIEHUSAX
OpTraHU3MOB U
HaJIOPraHU3MEHHBIX CUCTEM C

KonnuecTBO Yacos

Kontponshbie I[IpakTtuueckue

14

15

10

DIIEKTPOHHBIE
(mudpoBbIe)
00pa3oBaTebHbBIC
pecypcbl

1 4
1 3
1 2
1 1
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10

11
12

OO6111€€ KOTMYECTBO YACOB TI0 MPOrpaMMme

OKPYKAIOIIEH Cpeaomn
OpraHu3msl U cpea OOUTaHUs
OKOJIOTHSI BUAOB U MONYJILANA

DKOJIOTHUSA COOOIECTB.
DJKOJIOTHYECKHUE CUCTEMBI

buocdepa — rnmodanpHas
IKOCUCTEMA

YenoBek 1 OKpyKarolas cpeaa

PesepBHOE Bpems

102

14
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No

/o

Bcero

Tema ypoka

paboThI paboThI

buonorus kak KOMILJIEKCHasI
HayKa U KaK 9aCTb
COBPCMCHHOTI'O O6HICCTBa

JKuBbIE CUCTEMBI U UX
CBOWCTBA

YpoBHEBas Opranu3anys
KUBBIX CUCTEM

HcTopust OTKPBITHS U U3yUECHUS
KieTku. Kierounas teopus

MeTtobl MOJIEKYJISIPHOM U
KJIETOYHOW OMOJIOTHUH.
[TpakTrueckas paborta
«M3yyenne meTo10B
KJICTOYHOM OMOJIOTHH
(xpomatorpadus,
anexTpodopes,

I[TOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KomuyecTBO Yacos

Koutponbsubie IIpaktuyeckue

DJeKTpOoHHbIE TU(DPOBBIE
o0Opa3oBaTellbHbIE PECYPCHI
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10

11

12

nuddepenranbHoe
nentpudyrupoanue, [1L[P)»
XUMHYECKHUM COCTaB KIIETKU

MuHepanbHbIC BEIIeCTBA
KJICTKH, MX OMOJIOTHYeCKast
pOIb

Opranuyeckue BeliecTBa
KJIETKH — OEJIKH.
JlaGoparopHas paboTa
«ObHapyxeHue O€JIKOB ¢
MTOMOIIBI0 KAYECTBEHHBIX
pEaKLIHIN»

CBoiicTBa, KIaccU(pUKALUS U
byHKIIUU OEIKOB

OpraHuueckue BellecTBa
KJIETKH — YTJICBO/IbI

OpraHnueckue BeIIeCTBA
KJIETKU — JIMIIUbI

Hyxnennossie kucnotsl. JJHK
u PHK. Jlaboparopnas pabota
«HccnenoBanne HYKJIEMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IN4YHbIX
OpTraHU3MOB»
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13

14

15

16

17

18

19

20

Crpoenuie u pynkiuu ATO.
Apyrue
nHykieosuaTpudocdarsr (HTD)
CexBenupoBanue JIHK.
MeTo1bl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMUKH

Mertonsl CTpyKTypHOR
Ouooruu

THIIBI KIIETOK.
[IpokaproTnyeckas KieTka

CrpoeHne 3yKapuOTHIECKOU
kietku. [IpakTnueckas padota
«/3yueHue CBOMCTB KJIETOYHOU
MeMOpaHbD»

[ToBepXHOCTHBIN anmapar
KJIETKU

OmHoMeMOpaHHbBIE OPTaHOMU/IbI
kietku. [Ipakrudeckas padora
«3yuenune qBrKEHUs
IIUTOILJIA3MbI B PACTHTEIIBHBIX
KJIETKAX»

[TomyaBTOHOMHBIE OPTaHOUBI
KJIETKU: MUTOXOH/IPUH,
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21

22

23

24

25

riactuabl. Jlaboparopnast
pabora «HMccnenoBanue
M1a3MOJIK3a U JIETIa3MOoJIn3a B
PACTUTENbHBIX KJIETKaX»

HememOpaHHbie OpraHouibl
KJIETKH

Crpoenue u pyHKIUU SApa

CpaBHuUTENBHAS
XapaKTEPUCTHKA KIIETOK
sykapuoT. JlabopaTopHas
pabota «/3ydyeHue cTpoeHus
KJICTOK Pa3TUIHBIX
OpraHU3MOB

AccuMuIsIIus U
JTUCCUMUJISIINS — JIBE
CTOPOHBI MeTabon3Ma. Turbl
oOMeHa BEIECTB.
JlabopaTtopHas pabota
«M3yyeHne KaTaauTU4eCKou
aKTUBHOCTU (hepMEHTOB (Ha
pUMeEpe aMHJIa3hbl WU
KaTayasbl)»

DepMEHTATUBHBIN XapaKTEP
pEAKIUK KJIIETOYHOTO
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26

27

28

29

30

31

32

MeTtabonusma. JlabopaTopHas
pabota «3yuenue
(bepMEHTaTUBHOTO
pacierieHus MepoKcuIa
BOJIOPOJIa B PACTUTEIHHBIX U
YKUBOTHBIX KJIETKAX)

benku-akTuBaTtopbl U OENKU-
UHTUOUTOPBI

ABTOTpOQHBII TUIT 0OMEHA
BELIECTB

doTocunTE3

XeMmocuHnres. JlaboparopHas
pabota «CpaBHEHHUE NPOLIECCOB
(GOTOCHHTE3a U XEMOCUHTE3»

AHa’poOHbIE OPTaHU3MBI.
Bunbr 6poskenus.
JlabopaTtopHas pabora
«CpaBHEHHE ITPOLIECCOB
OpO’KCHMS M IBIXAHHS
AdpoOHbIE OPraHU3MBbI. DTaIbl
DHEPIreTUICCKOr0 OOMEHa

DHeprusi MEMOPaHHOTO
rpaaueHTa npotoHoB. CUHTE3
AT®: paboTta mpoOTOHHOM
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33

34

35

36

37

38

39

40

41

42
43

AT®-cunTa3bl

Peakunn MaTpu4HOro CUHTE3a
TpaHckpunimsa — MaTpUIHBIN
cunre3 PHK

Tpaucisinua u €€ sTarbl

KonnpoBanre aMUHOKHUCIIOT.
Ponb pubocom B OnocuHTE3E
Oenka

Opranuzanust reHoma y
MPOKAPUOT U IYKAPUOT
MonekynsipHblE MEXaHU3MBI
HKCHPECCUU TEHOB Y 3YKAPHUOT
Bupycbl — BHEKIIETOUHBIE
(GhOpMBI )KU3HU U O0IUTaTHBIC
napasutsl. [IpakTrueckas
pabota «Co3anue MoJienu
BHUpYyCa»

BupycHsie 3a00eBaHus
YEJIOBEKa, )KUBOTHBIX,
pacTeHun

HanorexHonoruu B OMOJIOTUH U
MEIUILITHE
JKy3HeHHBIN UK KIIETKU

Marpuunsiii cuares JJHK
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44

45

46

47

48

49

50

51

Xpomocomsl. JTabopaTopHas
pabora «M3yyeHue xpomocom
Ha FOTOBBIX
MHKpOITpenapaTax»

I[CJIGHI/IC KIICTKH — MHUTO3

Tunsl knerok. Kapuokunes u
uutokuHes. JlaboparopHas
pabota «HabmroneHue MuTo3a
B KJIETKaX KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

PGFYJ'ISII_II/IH ZKHN3HCHHOI'O IUKJIa
KJICTOK

Opranusm Kak eJuHOE 1IEN0E
TkaHU pacTeHUN.

JlabopaTtopHas pabota
«/3yueHue TKaHeu pacTEHUIN»

TKaHM KUBOTHBIX U YEJIOBEKA.
JlabopaTtopHas pabora
«M3yyenne TKaHen )KUBOTHBIX»

Opransl. CucTeMBbI OPTraHoB.
JlabopaTtopHas pabora
«M3yyenue oprasos
LIBETKOBOI'O PACTCHUS»
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52
53
54

55

56

57

58

59

60
61
62

63

64

65

Omnopa Tena OpraHu3sMoB
JIBr>KeHME OpraHn3MOB
[InTaHne opraHu3MoB

IIuTanue Mo3BOHOYHKIX
JKUBOTHBIX. [IniieBapurenbHas
CHUCTEMA YEJIOBEKA

JIpIxaHue opraHn3MoB

I[I)IX&HI/IC ITIO3BOHOYHBIX
ZKHUBOTHBIX M YCJIOBCKA

TpaHcrOpT BEIECTB y
OpraHU3MOB

KpoBeHnocnas cucrema
ITO3BOHOYHBIX )KMBOTHBIX U
YeJI0BeKa

Brinenenue y opranusmMoB
3ammTa y OpraHu3MoB
NMmyHHas cuctema 4esioBeka

PaznpaxxumocTp U perynsuus y
OpPraHU3MOB

['ymopanbHas perynsamnus u
SHJIOKpPUHHAS CUCTEMA
JKMBOTHBIX M YEJIOBEKA

DopMbI pa3MHOKEHHUS
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66
67

68

69

70

71

72

73

OpraHU3MOB
[TomoBoO€ pa3sMHOKEHUE
Meiio3

["ameTorenes. O6pa3oBanue U
Pa3BUTHE MOJOBBIX KIETOK.
JlabopaTtopHas pabora
«M3yueHne cTpoeHHS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

I/IHI[I/IBHI[yaJIBHOG Pa3BUTHUC
OpraHu3MOB — OHTOI'CHC3

3aKajKa OpraHoB U TKAHEW U3
3apOABILIEBBIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
JlaGoparopHas paboTa
«BpIsIBIEHME TPU3HAKOB
CXOJICTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoOkeHue U pa3BuTHE
pacteHuii. JlaboparopHas
pabota «CTpoeHHE OpraHOB
Pa3MHOXKEHUS BBICIIIHX
pacTeHui»

Hcropust cTtaHoBIIeHUA U
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74

75

76

77

78

Pa3BUTHA TCHCTUKU KaK HAYKHU

OCHOBHBIC TTOHATHS U CHMBOJIBI
reHetuku. JlaboparopHas
pabota «JIpo3zodmra kak
OOBEKT TeHETUIECKIX
UCCIICTOBAHMID)

3aKOHOMEPHOCTH
HACJIEI0BAHMSI PU3HAKOB.
MonorubpuiHoe
ckpemrBanue. [IpakTuueckas
pabora "M3yuenue
PEe3yJabTaTOB MOHOTUOPHUIHOTO
CKpelIMBaHus y 1po30¢pus"

[luTonornueckne OCHOBBI
MOHOTUOPUTHOTO
CKpEILUBaHUS

Ananuzupyroliee
ckpemuBanue. Henonnoe
JTOMHUHUPOBaHUE

JuruOpuHoe CKpelMBaHue.
[IpakTrueckas paborta
«M3yyenue pe3ynbTaToB
JUTUOPUTHOTO CKPEUIUBAHUS Y
JPO30(HITBI
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79

80

81

82

83

84

85

86

87

[{uToIornuecKue OCHOBEI
JTUTHOPHUIHOTO CKpEITMBaHUs

CreruieHHO€E HACIeJOBAHUE
IIPU3HAKOB

XpoMOCOMHas TEOpUs
HaCJIECTBEHHOCTH

['eneTuka nmona

I'eroTun xaxk neiocTHas
cucTeMa

['eHETHYECKUIT KOHTPOJIb
Pa3BUTHS PACTEHUH, JKUBOTHBIX
U 4EJIOBEKa

N3MeHYMBOCTH ITPU3HAKOB.
Buasl 13MeHUYNBOCTH

MonaudukanrnoHHas
U3MEHYHUBOCTD
BapuanumoHnHsIil psia u
BapUaIlMOHHAsI KpUBas.
JlabopaTtopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN

MO U (DUKAITHOHHOM
M3MEHYUBOCTH. [locTpoeHne
BapUAIIMOHHOTO Psijia U
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88

89

90

91

92

93

94

BapUALMOHHON KPUBOW

['enoTnnnueckasa
NU3MEHYUBOCTD.
KoMmOuHaTUBHAS U3MEHUYUBOCTD

MyTanmuoHHast U3MEHUYUBOCTb.
[Ipaktnueckas padora
«MyTtanuu y npo3oduisl (Ha
TOTOBBIX MUKpPOIIpernapaTax)»
3aKOHOMEpPHOCTH
MYTaI[IOHHOTO IIpoIiecca.
DONUTeHeTHKa U SITUTeHOMHKA

['eHeTrKa 4enoBeKa.
[Ipaktruueckas pabora
«CocTaBieHUE U aHAIN3
POAOCIOBHOM

MeToabl MEITUITTHCKON
T€HETUKU

3HaueHne MeIUIIMHCKOM
T€HETHUKH B MPEIOTBPAIICHUH U
JICYEHUN T€HETUUECKUX
3a00JIEBAHUI YeIOBEKA

OCHOBHBIE MOHSATHUS CEJIEKIIHH.
JlabopaTtopHas pabora
«3yuenue copros
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95

96

97

98

99

100

101

KyJbTYPHBIX PACTEHUH U MOPOJI
JIOMAIITHUX KUBOTHBIX)

MeTtonbl CeNeKIMOHHON
paboTsl. JlabopatopHas pabota
«M3ydeHne METOJI0B CEeJIeKITUU
pacTeHu»

JloCTHXKEeHUSI CeIEKIIUU
PacCTEeHUN U )KUBOTHBIX.
[Ipaktuueckas pabota

«IIpuBuBKa pacTeHuD»

CoxpaHeHue, U3y4yeHHe U
UCITOJIb30BAaHUE T€HETHYECKUX

pecypcoB

brorexHomorus Kak Hayka u
OTpaciib TPOU3BOJICTBA.
[Ipaktuueckas pabora
«M3yueHne 0ObEKTOB
OMOTEXHOJIOTUM»

OCHOBHBIE HaIPaBJICHUS
CUHTETUYECKOU OUOJIOTUHA

XpoMOCOMHAasi 1 TE€HHas
WHXXEHEpUsI

MGI[I/IHI/IHCKI/IC OMOTEXHOJIOTHHI

htths://m.edsoo.ru/7{41cc74

htths://m.edsoo.ru/7f41cc74

htths://m.edsoo.ru/7f41cc74

htths://m.edsoo.ru/7f41cc74

htths://m.edsoo.ru/7f41cc74

htths://m.edsoo.ru/7{41cc74

htths://m.edsoo.ru/7{f41cc74
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11 KIIACC

Ne

i Tema ypoka

Koaun4yecTBO 4acoB

Konrtposbnbie IIpakTuueckue

B
cero padoThI padoThbI

OBoronMoHHasA Teopus Y.
JapBuHa

JIBMKYIIIME CHJIBI SBOJIIOIUA
Bu0B 110 Y. /{apBuny
Bboprba 3a cyiiecTBoBaHue,
€CTECTBEHHBIN U 1
HCKYCCTBEHHBIN OTOOD

dopMupoBaHue

CUHTETHUYECKON TEOPUH 1
ABOJTIOIUH

DTarnbl 3BOJIIOIMOHHOTO

MpoIrecca: MUKPO3BOIIOIUS 1
Y MAKpPOABOJIOIUA
[Monmymsanusa —
3JeMEeHTapHas €AUHULIA

JJIeKTPOHHbIE
uupposbIe
o0pa3oBaTeJIbHbIE

pecypcsbl



10

11

12

13

9BOJIIOIIUH

3aKOH r€HETUYECKOT O
paBHoBecus [x. Xapau, B.
Baitn6epra. JlaGopatopHas
pabota «BrIsiBrieHne
U3MEHUYUBOCTU y 0CO0ei
OJIHOT'O BHUJIa»

DneMeHTapHble (PaKTOPbI
IBOJIFOLIUHU

OddexT ocHOBaTEI .
D¢ dexT OyTHIIIOUHOTO
TOPJIBIIITKA

Murpanuu. N3onsuun
TTOITYJISILIIA:
reorpaguyeckas,
Onoyiornyeckas

EcrectBenHsbIit 0TOOp —
HamnpaBJISIIOIIUNA (pakTop
DBOJTFOITUHT

ITonoBoit oT6op
[Ipucnoco01eHHOCTh
OpraHU3MOB KaK pe3yJbTatT
MUKPOIBOJTIOIUH.
Jlabopatopnas pabota



14

15

16

17

18

«3ydyenue apomop$o30B 1
UIMOAQJAITAllMM Y PACTEHUMN
U YKUBOTHBIX)

[Tpumeps! ipucnocoOIeHUi
y OPraHU3MOB:
Mopdoaoruyeckue,
dbusnonorunyeckue,
OMOXUMUYECKHE,
IOBEJICHYECKHUE. 1
JlaGoparopnas pabota
«IIpucnocobnenus
OpraHu3MOB U UX
OTHOCHUTEJIbHAs
11e71eC000Pa3HOCTh

Bupn, ero xpurepuu n

cTpykrypa. Jlaboparopnas

pabota «CpaBHEHHE BUIOB 1
110 MOP(OJIOTHIECKOMY

KPUTEPUIO»
CrpykTypa BHIa 1
Bunoo6pazoBanue kak i
pe3ynbTaT MUKPOIBOJIOLMH

CBsi13p MUKPO3BOJIIOIUU U |

SMIUACMHUOJIOTI NN



19

20

21

22

23

24

25

Maxkpo3BOJTIOLIHS.
ITanmeoHTOJIOTHUECKHE
METO/Ibl U3yUYECHUS
ABOJIIOIUH

buoreorpaduyeckue
METO/Ibl U3YUECHUS
ABOJIIOLINU

OMOpUOTIOTUYECKHUE U
CpPaBHUTEIBHO-
MOP(OTOTUYECKHE METOBI
U3YYECHUS IBOJIIOINH

MonekynspHo-
FeHETUUECKHE,
OMOXHUMHYECKUE U
MaTeMaTHYECKHUE METOIbI
M3YUYCHUS DBOJTFOITUU

OO61re 3aKOHOMEPHOCTH
3BOJIFOLIUU

AnanTuBHasA paauanus.
HepaBHOMEPHOCTEH TEMITOB
3BOJIFOLIAN

Hayunble runoressl
MPOUCXOKIACHUS )KU3HU Ha
3emie



26

27

28

29

30

31

32

33

34

]_IOHay‘-IHBIC MMpCaACTAaBICHUA
0 3apOXKICHNUU KU3HU

OCHOBHBIE dTaIlbl
HEOPTraHUYCCKOM SBOJTIOIHH

['urnioressl 3apoxaeHUs
JKU3HU

Hcropust 3eMiau 1 METOIBI
e€ uzyuenus. JlaboparopHas
pabora «3ydenue u
ONMCAaHHUE UCKOITAEMBbIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOB)

HauvanbHbie sTamns
OPTraHUYECKOM HBOJIIOIUN
DBOJIIOIUS 3YKAPHUOT
OCHOBHBIC 3TaITbI BOJTIOIAH
PaCTUTEIHHOTO MHPA.
[IpakTuueckas pabora
«M3yuenune ocodbeHHOCTEN
CTPOEHHUS PAaCTEHUMN Pa3HBIX
OTJICTIOBY

OCHOBHBIC ATaIbI 9BOJIIOIIUHA
JKUBOTHOI'O MHpa

DBOIIONUS JKUBOTHEIX.



35

36

37

38

39

40

41

42

[IpakTuueckas pabora
«3yuenue ocobeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
KABOTHBIX»

Pa3ButHe xu3Hu Ha 3eMiie
I10 2paM U IICpruogamM

MaccoBbi€ BBIMUPAHUS —
3KOJIOTUYECKUE KPU3UCHI
MPOIILIOTO

CoBpeMeHHBIN
AKOJIOTUYECKAN KPU3HUC, €TO
0COOCHHOCTH

CoBpeMeHHas cucrema
OpraHU4eCcKOro MPOULIOro

OcHOBHBIC
CHCTEMATHUYECKHUE TPYIIIBI
OpTraHU3MOB
AHTpOMOJNIOTUA — HayKa O
YeJIOBEKE

Pa3Butume npeacrasieHuu o
IIPOUCXOXKIECHUU YeJIOBEKa
MecTo 4eioBeKa B CUCTEME
OpraHUYeCKOTO MUPA.
JlabopartopHas pabota



43

44

45

46

47

48

49

50

«3yuenue ocobeHHOCTEH
CTPOCHMS CKEJIETA YETIOBEKa,
CBSI3aHHBIX C
MPAMOXOKICHUEM

JIBMKyIIME CUIIBI
AHTPOIIOTeHE3a

CootHomieHue
OHMOJIOTMYECKUX U
COITMAILHBIX (PaKTOPOB B
AHTPOTIOTCHE3e

OCHOBHEBIE CTaIUN
aHTPOIOTeHE3a

Ilaneoreneruka u
aJI€Or€HOMHUKA

DBOJIIOIUS COBPEMEHHOTO
4eJI0BeKa

UYenoseyeckue pacsl.
[IpakTruueckas pabora
«M3y4yeHne 3KOJI0rn4ecKux
ajzarnTaiy 4eJI0BEeKay

MexaucuurInHapHbIe
METOJIbI aHTPOTIOJIOTUH
3apoK/I€HUE U PA3BUTHE
DKOJIOTHH



51

52

53

54

55

56

MeTO b1 SKOJIOTHH.

JlaGoparopHas pabota

«M3yueHune MeTo10B 1
AKOJIOTUICCKUX

WCCJIEIOBAHUIN

3Ha4YeHHE PKOJOTHUECKUX
3HAHUM JJIAA 4CJIOBCKA

DKoJIOTHYECKHE (PaKTOPbI 1

AluoTtrueckue HaKTopsl.

CBeT KaK 5KOJIOrMYECKU I

dakTop. JlaboparopHas

pabota «BrIsiBiieHHE 1
IPUCIIOCOOJICHU I

OpPraHU3MOB K BIIMSIHHIO

CBETa»

AOuoTtnueckue (HaKTopshl.
Temneparypa kak
AKOJIOTHYECKUH (hakTop.
JlabopatopHas pabota
«BbIsIBIICHHE
PUCIIOCOOJICHU I
OpPraHu3MOB K BIUSHUIO
TEMIIEPATYPhI»

AbGuotnueckue GakTophl. 1



57

58

59

60

61

62

63

64

BnaxHocTts Kak
AKOJIOTUYECKUH (hakTop.
JlaGoparopHas pabota
«AHaTomMuyecKue
OCOOEHHOCTH pacTEHUH U3
pPa3HBIX MECT OOUTAHUS

Cpenpl obutanus
OpraHU3MOB

buonornueckue puTmsl 1

XKuszHenusie popmel
OpraHu3MOB

buotnueckue gakTopbl 1

3HaueHne OMOTHUECKHUX
B3aMMOJECUCTBUHN IS
CYIIECTBOBAHUSI OPraHW3MOB
B cpejie oOuTaHus

DKOJOTHYECKHUE
XapaKTEPUCTUKU MOMYJISIITAN

OcHOBHBIE TOKA3aTEIIN
MOMYJISILNU: YACICHHOCTb,
MJIOTHOCTh, BO3pACTHAS U
[10JIOBAs CTPYKTYpa

OCHOBHBIE ITOKa3aTeIn
MOMYJISIIUU: POKIAEMOCTD,



65

66

67

68

69

70

71

72

73

IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALINH
DKoyioruyeckasl CTpykTypa
HNOMYJIALAN

JInHaMMKa MOyJISINUU U €€
peryJsanus

Kpussle pocTa YnCIeHHOCTH
nomynsuuu. Kpusbie
BBIKUBaHUS

DKoJIOrnyecKas Hulla BU/a.
JlabopatopHas pabota
«IIpucnocobnenus ceMsH
pacTEHU K PACCEIICHUIO
Bug xak cucrema
TTOITYJISIITAMN
3aKOHOMEPHOCTH
MOBEACHUS U MUTPALIUI
KUBOTHBIX

Coo0111ecTBO OpraHUu3MOB —
OuoIIeHO3

DKOCUCTEMA KaK OTKPBITas
cucrema

Kpyrosoport Bemiects u
MMOTOK SHEPIrUU B



74

75

76

77

78

79

80

81

82

OKOCHUCTCMC

OCHOBHBIE TOKA3aTEIH
3KOCHUCTEMBI

DKOJIOTHYECKHUE IMUpaMHu bl

N3menenus cooOmecTB —
CYKLIECCUU

[IpupoiHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOPEN U
OKEaHOB

[IprponHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYHAP, JIECOB,
CTEIE!, IyCThIHb

AHTpOIIOT€HHBIE
AKOCHUCTEMBI

YpO03KOCUCTEMBL.
[IpakTruueckas pabora
«/3yuenue u onurcaHue
ypOOIKOCUCTEMBI»
3aKOHOMEpPHOCTHU
(hopMuUpOBaHNS OCHOBHBIX
B3aMMOJECHUCTBUN
OpraHU3MOB B SKOCHCTEMax

MexaHu3MbI BO31EUCTBUS



83

84

85

86

87

88

89

90

91

3arpsi3HEHUN pa3HbIX TUIIOB
Ha CyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIIUOHHOM H
HKOCHCTEMHOM YPOBHSIX
buocdepa —
oO1ernaHeTapHast
o0osouka 3emiu

Yuenue B. 1. Bepraackoro
o buocdepe
3aKOHOMEPHOCTH
CyILIECTBOBAaHMS OHOChepsI
KpyroBopoTs! BeiecTs u
OMOTCOXUMHUYECKHE ITHKITBI
30HaTBEHOCTH OUOChEpPHI.
OcHoBHBIE OMOMBI CYIITH
YcroitunBocTh Ouochepsl
DKOJIOTUYECKUE KPUBHUCHI U
WX PUINHBI

Bo3sneiicTBre yenoBeka Ha

ouochepy

AHTpOIIOTEHHOE
BO3JEMICTBHE HA
PaCTUTENBHBIA U )KUBOTHBIN



92

93

94

95

96

97

98

99

MHP
OxpaHa npuposl
OCHOBHBIE TIPUHIIHIIBI

YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA U TPUPOIBI

PanmonansHoe
IPUPOJIOIIOIH30BaAHUE U
COXpaHEHHUE
OHMOJIOTHYECKOTO
pazHooOpa3us 3emiu

O06o0011eHue o TeMe
«MukposBomtonus u e€
pe3yabTaThI»

O0600611eHre 0 TeMe
«Makpo3Bomtonus u eé
pe3yabTaThI»

O06o01IeHNE TTO TEME
«IIpoucxoxnaeHue u
pa3BUTHE KU3HU Ha 3eMIIe»
O0o0011IEHME 10 TEME
«IIponcxoxaeHue yemoBeka
— QHTPOIIOTEHE3)

O0o0011IEHE 10 TEME
«IKOJIOTHUS — HAyKa O



100

101

102

B3aMMOOTHOIMICHUAX
OpPraHu3MoB»

O06001IeHNE TIO TEME
«Opranu3msl U cpena 1
oOUTaHUS»

O0o006mIeHHE IO TEME

«DKOJIOTHUS BUJOB U 1
MTOITYJISILU

O0600meHnue Mo Teme

«buocdepa — rnobanbHas 1
SKOCHUCTEMA»

OO6111€€ KOTUYECTBO YACOB TIO MPOTpaMMe 102
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YYEBHO-METOAMYECKOE OBECIIEHEHHWE OBPA30BATEJIbHOI' O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHNKA

Yuebuuku u merogudeckue nocodus YMK «JIunus xu3Hn» aBropo Ilaceunuka B.B.
. Kamenckoro A.A. N3natensctBO «lIpocBemienue”

METOAUYECKHUE MATEPUAJIBI IS YUUTEJLA

Metoauueckue nocodust YMK «JIunus xxu3un» aBropoB Ilaceunuka B.B.,
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

butmoreka [{OK https://m.edsoo.ru/863e600a



https://m.edsoo.ru/863e600a




