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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueGHOMy mnpenmery «buonorus» (nmamee - OUONOTHSA) HAa YpPOBHE
cpenHero obuiero oOpa3oBaHusd pa3paboTaHa Ha OcHOBe DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuun B Poccuiickoit ®Penepauun», OI'OC COO,
Konuenuuu npenomaBaHusi ydyeOHOro mnpeamera «bHOJOrus» M OCHOBHBIX MOJIOKEHHIM
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTAHUS.

Cornacno nonoxenusim @I'OC COO npoduiibHbIE yueOHbIE TPEIMETHI, U3y4aeMble Ha
yriayOn€HHOM ypOBHE, SBISIOTCA crocoOoM nuddepeHnuanuy oO0ydeHuss Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs W MPU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM  OOIIMM, CpEAHUM OOIIMM, CpEeIHUM NpPO(EeCCHOHATbHBIM U  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMsl KaXIbld M3 3TUX YYEOHBIX MPEAMETOB JIOJKEH OBITh
OPUEHTUPOBAH Ha MPHUOPUTETHOE pelIeHWEe O00pa30BaTENbHBIX, BOCIHUTATENbHBIX H
pa3BHUBAIOLIUX 33Ja4, CBSI3aHHBIX C MpodopueHTauel 00yJyaronmxcs U CTUMYIMPOBAHUEM
MHTEepeca K KOHKPETHON 00J1acTH HAy4YHOT'O 3HAHMSI, CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOM,
HKOJIOTHEH, IICUXOJIOTHEH, CIIOPTOM MM BOEHHBIM JI€TIOM.

[Iporpamma mo ywyebHoMy mnpenmery «buosnorus» naér mnpeacraBieHUE O eI U
3a/layax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOiaEHHOM YpPOBHE, ONpPEIEsieT
oOs3aTenbHOE (MHBApUAHTHOE) MPEJAMETHOE COJAEpKAHUE, €ro CTPYKTYPHUPOBAaHHE I10
paszzmenaM M TemaMm, pachlpeleleHHe M0 KiaccaM, PEKOMEHIYET IMOCIeA0BaTeIbHOCTh
U3y4eHHs] y4eOHOTro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKHM Y4eOHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEHN oOyuatomuxcs. B mporpamme 1o
OMOJIOTUN peaTu30BaH NPHUHIMI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, Ojarojgaps 4emy IMpOCMaTpUBAETCS HAIMPaBICHHOCTh Ha
NOCIIEyIolIee pa3BUTHE OMOJIOTMUECKUX 3HAHWUN, OPUEHTUPOBAHHBIX HAa (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHHMS, HKOJIOTMYECKOTrO MBIIUICHUS, MPEACTABICHUN O
3I0pOBOM 00pa3e >KM3HH, Ha BOCHUTAHHE OEpPEKHOTO0 OTHOIICHHUS K OKpyKarouen
npupoaHor cpene. B mporpamme mo Guoniornu Takke MOKa3aHbl BOZMOXKHOCTH Y4EOHOTO
npenmera «buonorusi» B peanmzanuu TpedoBanuit PIOC COO kK MIIaHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MIPEJAMETHBIM pe3yibTaTaM oOy4eHUs U B (DOPMUPOBAHUH
OCHOBHBIX BHJOB Y4€OHO-IIO3HABAaTEJIbHON JEATEIbHOCTH OOYYaIOIIMUXCA IO OCBOEHHUIO
coJiep>KaHusl OMOJIOrMYECKOTro 00pa30BaHUs Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus.

VY4eOnbiii npeameT «brosorus» Ha ypOBHE CpEeIHETo Oo0IIero o0pa3oBaHus 3aBepIIacT
Ouonornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTHPOBAH Ha PACIIUPEHHUE U YIIIyOJieHUE
3HaHUN OOyYaroUMXCs O KUBOW MPUPOJIE, OCHOBAX MOJEKYISIPHON U KIETOYHON OMOJIOTHH,
SMOpuoIOrMM U OWOJNOTMM  pa3BUTHUSA, TEHETHUKH, CEJEKIUH, OMOTEeXHOJIOTHUH,
HBOJIFOLIMOHHOIO YYEHUS U 3KOJIOTHH.

N3yuenue yueOHOro npeamera «buonorus» Ha yriiy0JIeHHOM ypOBHE OPUEHTHPOBAHO
Ha MOJTOTOBKY 00YYarOIIUXCS K MMOCJIEYIOEMY MOTYyYEHUIO ONOIOrHYeCKOro o0pa3oBaHus
B By3aX W OpraHu3alusx cpeaHero mnpodeccruoHanbHoro ooOpa3zoBaHus. OCHOBY €ro
COJIEpKaHMUsI COCTAaBJISIET CUCTEMa OMOJOTMYECKHUX 3HAHWM, MOJYYEHHBIX NPU H3YHYECHHUH
0Oy4YaromMMHCS COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/ieJOB OHOJIOrMM Ha YpOBHE
OCHOBHOTr0 o0uiero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUS MOJy4arOT pa3ButTHe. Tak,



pacuiupeHbl W yriIyOJeHbl OMOJOTUYECKHME 3HAHUS O PACTCHUSX, >KUBOTHBIX, TpuOax,
O0akTepusax, OpraHU3MeE YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSAX IKU3HU, JOMOJHUTEIHHO
BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUSI TMPUKIAJHOTO U TOUCKOBOTO XapakTepa, KOTOpPbIC
MOHO MCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl TIOCHIenyIoero Beioopa npodeccun. Bo3mokHa
TAKK€  HMHTErpanus OHOJIOTHYECKMX 3HAHUW C  COOTBETCTBYIOIIMMH  3HAHUSIMH,
MOJTYYEHHBIMH O0yYarOIIUMUCS TPU U3Y4eHUU (DU3UKHU, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Crpyktypa mporpamMmbl mo ydeOHOMY mpeamery "buonorus" orpaxaeT CHCTEMHO-
YPOBHEBBIN W ABOJIOIMOHHBIN MOAXOAbI K U3yueHHUI0 Ouonoruu. CorjlacHO UM, U3y4aroTcs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHbIE [JIsl J>KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alliy, SBOJIOIUMU OPTaHUYECKOro MHpa Ha 3emiie, COXpaHEHUsS OMOJOTHYECKOro
pazHooOpa3zus mianetsl. Tak, B 10 Ki1acce U3y4aroTCs OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM
OumoJsioruu, SMOPUOIOTUY U OUOJIOTUU PA3BUTHS, TEHETUKU M CENEKIIUU, OMOTEXHOJIOTHU U
CUHTETUYECKOM OWOJIOTHH, AaKTyaJu3UpPYIOTCS 3HAaHUS OOydaroIuxcs Mo OOTaHHKE,
300JI0TMH, aHaToMuu, (pusznonmoruu yenoBeka. B 11 kiacce u3ydarOTCs HSBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 Ouocdepe.

VYyeOnbiii npenmer «buonorusi» mpu3BaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WJICH, NMPUHIIMIIOB W TPaBWJ, JIGKAIIUX B OCHOBE
COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPa, 3HAHUH O CTPOCHUH, MHOT000pa3uu U
OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IMOMYJISIIIUU, OMOIIEH03a, YKOCUCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, TPUKIAJAHBIX ACTIEKTaX
Ouonornyeckux 3HaHWi. i pa3BuTHS U TOIJEpKaHUS HWHTEpeca OOydaroImuxcs K
OMOJIOTUN HAPAIlY CO 3HAUUTEIBHBIM OO0BEMOM TEOPETHUECKOr0 MaTepHalia B COAECp>KaHUH
OporpaMMbl IO OHOJOTUM TMPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJICHUS H
pa3BUTHS TOW MM MHOW OOJACTH OMOJIOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B pEIICHUE BAKHEHIINX OMOIOTMYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Heny wusydenuss yueOHOoro mpenmera «buonorus» Ha yriayOJaEéHHOM YpOBHE —
OBJIaJICHUE OOYyYalOIMMUCS 3HAHUAMH O CTPYKTYpPHO-(DYHKIIMOHANBHOW OpraHu3aluu
KUBBIX CHUCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHUW HCIOJIb30BaTh 3TU 3HAHMS B
dbopMupoBaHUM HWHTEpeca K OMNpeAeNIEHHOW 00yacTH NMpodheCCHOHAIBHOW JeSTEeIbHOCTH,
CBSA3aHHOW C OWOJOTHEW, WM K BBIOOPY Yy4eOHOTO 3aBEACHHUS JUIsl TPOJOJDKEHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

JlocTkenue 1end u3ydeHus ydeOHoro mpeamera «buonorus» Ha YrIIyOJIEHHOM
YpOBHE 00ecTieunBaeTCs PEIICHUEM CIISAYIONUX 3aa4:

OCBOCHHE OOYYAOIIUMHUCS CHCTEMBI OHMOJOTHMYECKHMX 3HAHWHW: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBujax,
COCTaBJISIIOIIMX COBPEMEHHYI) €CTECTBEHHO-HAYYHYI0 KApTUHY MHpaA; O CTPOCHHH,
MHOT000pa3uu U OCOOCHHOCTSX OMOJIOTMYECKHX CUCTeM (KJIETKa, OPTaHW3M, IOIYJISIIHS,
BUJI, OMOTEO0I1IeH03, Onocdepa); 0 BBIIAIOMIUXCS OTKPHITHSIX M COBPEMEHHBIX UCCIEIOBAHUSIX
B OMOJIOTHH;

O3HAKOMJICHME  OOydYaromIuxcsi C  METoJlaMH  T[O3HaHUs  KMBOM  MIPUPOIBI:
HCCIIEIOBATEILCKUMU METOJJaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSPHOM H KJIETOYHOMU
OunoJsioruu, SMOpPUONIOTUY U OUOJIOTUU PA3BUTHS, TEHETUKU U CENEKIMU, OMOTEXHOJOTHUU U



CUHTETUYECKOM OHOJIOTHH, NaJICOHTOJOTHH, 3KOJIOTHUHU); METOJaMH CaMOCTOSITEILHOTO
MPOBEJICHUS OMOJIOTHYECKUX HCCIENOBaHUN B JlabopaTopuu W B mpupoje (HaOiroJeHue,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIQJICHUE OOYYAIOIIMMUCI YMEHHUSIMU: CAMOCTOSITEIbHO HAaXOAUTh, aHATTU3UPOBATH U
HCIIO0Ib30BaTh OMOJIOTMYECKYIO uH(opMaiuio; MOJIb30BaThCS OMOJIOTUYECKOM
TEPMUHOJIOTHEH M CUMBOJIMKOW, YCTaHABIWBAaTh CBA3b MEXIY pa3BUTHEM OWUOJOTUU H
COIMATIbHO-2KOHOMUYECKUMHU U JKOJIOTHYECKUMHU MpoOJIeMaMH 4YeJOBEUYECTBa; OLICHUBATH
MOCJICACTBUSL CBOEU JEATENbHOCTU IO OTHOUIEHHWIO K OKpYXKAroIIeH NPUPOTHON cpere,
COOCTBEHHOMY 3/I0POBBIO U 3JIOPOBBIO OKPYKAIOIIUX JII0/IeH; 0OOCHOBBIBATH M COOIIOATH
Mephl NMPOGUIAKTUKH HWHQPEKIIMOHHBIX 3a00J€BaHUM, TMpaBWia TMOBEJACHUS B MPUPOJAC H
obecrnieueHus: 0€30MaCHOCTH COOCTBEHHOMN JKU3HEEATSILHOCTUA B YPE3BbIYAMHBIX CUTYAIUIX
OPUPOJHOTO M TEXHOTEHHOIO XapakTepa; XapaKTepu3oBaTh COBPEMEHHbBIC HAay4YHbIE
OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHE y OOYYaIOIIMXCS WHTEJUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH B
IPOIIeCCe 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITUSIMUA U COBPEMEHHBIMU HCCIICIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBIMHU €10 MPOOJIEeMaMU, METOJ0JIOTHEH OMOJIOTHYECKOTO0 HMCCIIeI0BaAHUA,
IPOBEACHUSI OKCIEPUMEHTAJIbHBIX HCCJICAOBAaHUN, PEIICHUS OWOJOTMYECKUX 3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHHE y O0YYAIOIIUXCS [ICHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE B IIEJIOM U K
OTIEIbHBIM €€ O00bEeKTaM U SIBICHHSIM; (POPMUPOBAHHE HKOJIOTHYECKOM, T€HETUUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEICHUS B MPUPOJIE; HHTETPAIIMN €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHne 00y4aroIIMMHUCs KOMIIETEHTHOCTH B paIMoHaIbHOM
IPUPOIOIIONIB30BAHUU (COONIOICHUE TMpaBUJl TOBEICHUS B TMPHUPOJIE, OXPaHbl BHUJIOB,
aKocHUcTeM, Ouocdepsl), COXpaHEHUH COOCTBEHHOTO 3J0POBBSI M 3J0POBbS OKPYKAIOIIHX
mone (coOmroeHnss Mep NpodUIAKTUKH 3a00JIeBaHUM, oOecledeHre Oe30MacHOCTH
KU3HEJEATEILHOCTH B YPE3BBIUAMHBIX CUTYAIUSIX MIPUPOJHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCITOJIb30BaHUS OMOJIOTHYECKUX 3HAHUK M YMEHHI B TTIOBCETHEBHOM KU3HH;

CO37aHUE YCIOBUU i OCO3HAHHOTO BBIOOpPAa OOYYAIOMIMMHUCS WHIUBUIYAIbHOU
o0pa3oBaTeIbHOM TPACKTOPHUM, CIIOCOOCTBYIOMIEH TOCHEAyIomeMy MpodeccuoHaaTbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHIWBUIYATbHBIMA WHTEPECAMH M MOTPEOHOCTIMHU
peruoHa.

OO6miee yuciIO 4acoB, OTBEACHHBIX HA M3yUYCHHE OMOJIOTMH Ha YTiyOJIEHHOM YpPOBHE
cpeaHero oomiero obpasoBanusi, coctabisier 204 gaca: B 10 kmacce — 102 yaca (3 4daca B
Henemo), B 11 kmacce — 102 yaca (3 yaca B HEJEIIO).

OT6op oOpraHm3allMOHHBIX (OPM, METOJAOB H CPEJACTB OOydYCHHS OHMOJOTHH
OCYIIECTBIISIETCS. C Y4ETOM CHemu(PUKA €ro COACp)KaHWS W HAMpaBICHHOCTH Ha
MPOIOJKEHUE OMOJIOrMYECKOT0 oOpa3zoBaHUS B OpraHU3alUsIX CpeaHEero
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

O0s13aTeIBbHBIM YCIOBUEM MPU O0OYYEHUU OMOJIOTUU HA YI1yOJIEHHOM YPOBHE SIBISIETCS
MpOBEJICHNE JIaDOPAaTOPHBIX W MpakTUYecKux pabor. Takxke ydactue 0O0ydaromIuxcs B
BBITIOJJTHEHUH TIPOEKTHBIX U Y4eOHO-MCCIIENOBATEIbCKUX padOT, TEeMaTHKa KOTOPHIX



ONPENEIAECTCS YUUTEIEM HAa OCHOBE MMEIOIIMXCS MATEPUAIBHO-TEXHUYECKUX PECYPCOB H
MECTHBIX IPUPOJHBIX YCIOBUU.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mnporpaMmbl, BBIAEICHHOE K)YpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHnHasi Ouosiorusi — KoMIuiekcHas Hayka. Kpatkas uctopus pa3BuTHsI OMOJIOTHUH.
buonornueckre Hayku v u3ydaemble UMU TpoOieMbl. DyHIaMeHTaIbHbIC, MPUKIATHBIE U
MMOMCKOBBIC HAYUYHBIE UCCIIEIOBAHUS B OMOJIOTHHU.

3HadeHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KApTUHBI
mupa. Ilpodeccuun, cBszanHble ¢ Ouosiorueil. 3HayeHUE OHOJIOTUHM B MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa: MEIMIMHE, CEIbCKOM XO3MICTBE, MPOMBIIIIEHHOCTH, OXpaHe
IPUPOJIBI.

JdemoHcTpanuun

[Toptpersl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apgeii,
I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeer-Pecosckuii, [x. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmumpt u  cxembl: «CBsi3b OWOJIOTMM € JPyruMH  Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U MX U3Yy4YeHHE

XKupble cuctemMbl Kak TpeaMeT u3ydeHusi Ouojoruu. CBOWCTBAa KUBBIX CHCTEM:
€IUHCTBO XMMHUYECKOTO COCTaBa, MJUCKPETHOCTb U UEJIOCTHOCTb, CIOXHOCTb U
YHOPAIOYEHHOCTh CTPYKTYpPBlL, OTKPBITOCTh, CaMOOPTraHM3allMs, CaMOBOCIPOHU3BEICHUE,
pa3IpaKuMOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3alMU JKUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKAaHEBbIM,
OpraHW3MEHHBIH,  TOMYJAIMOHHO-BUAOBOH, DKOCHUCTEMHBIH  (OMOreoIneHOTHYECKui),
ouocepnsrrit. Ilpormecchl, mpoucxonsiue B KHUBBIX cucTeMaX. (OCHOBHBIE MPU3HAKH
xuBOro0. JKu3Hb Kak popma cymiectBoBanus matepun. Hayku, nuzydaromniye KiuBble CUCTEMBI
Ha Pa3HbIX YPOBHAX OpPraHU3alHH.

N3ydenne *)uBBIX cUcTeM. MeToabl OMosorndeckoil Hayku. Habmronenue, n3aMepeHue,
JKCIIEPUMEHT, CHUCTEMaTu3auus, MeTaaHanu3. [loHATHE O 3aBUCHMMONM W HE3aBUCHMOU
nepemeHHou. I[lnannpoBanue skcriepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [loHsTtue BbIOOPKM W €€ JOCTOBEpHOCTh. Pa3dpoc B OMONOTHYECKUX TaHHBIX.
OueHka JTOCTOBEPHOCTH IMOJYYEHHBIX pPE3ylbTaToOB. [IpUUMHBI HCKa)K€HHUS PE3yJbTAaTOB
skcniepuMenTa. [IoHsTHE CTaTUCTHYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HWY», «buomoruueckue cucteMbl»,
«CBOICTBa KHBOM MaTepun», «YPOBHU OpPraHU3aAlUU KUBOW NOpUPOAbD), «CTpoeHue
XKUBOTHOM KIIETKW», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOIO OPraHUu3Ma,
«buoreoiienos3y», «buochepar», «MeTo bl U3YyUEHHUS KUBOU TPUPOIBI.



O6GopynoBanue: JnabopatopHoe OO0OpyIOBaHHE Ji MPOBEACHUS HAOIIOJACHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IpakTuueckas padora «lcrnons3oBaHue pa3IuYHBIX METOAOB MPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KiieTku

Kinerka — cTpykTypHO-QyHKI[MOHAJIbHAS €IMHULIA KUBOTO. VICTOpHSI OTKPBITHS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJI0KEHUSI COBPEMEHHOW KJIETOYHOM TEOPHH.

Metonbl MOJNEKYISIPHOM M KIETOYHOM OHMOJIOTMHM: MUKPOCKONMS, Xpomartorpadus,
anekTpodope3, METOJ, MEYEHBIX aroMoB, auddepeHImaibHoe EeHTpUudyrupoBanue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue uxkcuposaHusix kiemok. INEKTPOHHAS MUKPOCKOMHSI.
Konghorkanvnas muxpockonus. BumanvHoe (npustcusnennoe) usyuenue Kiemox.

JdemoHcTpanuun

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

Tabnuuel u cxembl: «CBETOBOM MUKPOCKOM», «IJIEKTPOHHBIN MUKpPOCKO», «VcTopus
Pa3BUTHUSA METOJIOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIpEenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IIpakTnueckas padora «/3ydyeHne METO0B KIETOYHOU Onosoruu (xpomarorpadus,
anektpodopes, nuddeperimansaoe eHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKH

XHWMHUYECKUNA COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHUKPO3JEeMEHThl. Bonma u eé
pOJIb KaK pacTBOPUTEIIS, pEAreHTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYJIISALIMH.
MuHepasibHbIE BElIECTBA KIIETKH, UX Ouoyiornueckas pojib. Pojib KAaTHOHOB M aHMOHOB B
KJIETKE.

Opranuueckue  BellecTBa  KIETKWA.  buosormuyeckue — monuMmepnl.  benkwu.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYphl O€IKOBOM MOJIeKYJIbl. [lepBuuHas cTpykTypa
Oenka, MeNnTUaHAs CBsA3b. BTOpuYHas, TpeTUYHASI, YETBEPTUYUHASA CTPYKTYpHI. JleHaTypanus.
CgoiicTa 6enkoB. Knaccudukanus 6enkoB. buomornueckue GyHkimu 0enkoB. [lpuonsi.

VYrneBoasl. MoHOCaXapuabl, AUCAXAPHUIBI, OJMTOCaXapuasl U moaucaxapubl. OOt
IJIaH CTPOCHUS W (UBHKO-XUMUYECKHE CBOICTBA YIJIEBOJOB. buomorunueckue QyHKIuH
YIJIEBOJIOB.

Jlumunel.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBa. Kiaccubukamuss  ITUMAIOB.
Tpurmunepunsl, Gochomunuasl, BOCKH, CTepouabl. buonormdyeckne GyHKIWH JTUTUIOB.
OO6mme cBolicTBa OMOIOTHMYECKHX MEMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
ITOJTYIIPOHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenune HykiieMHOBBIX KUCIOT. HykneoTHabI.
[Tpuaun kommuiementapaocTh. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoitHas cnimpais.
Mecrtonaxoxnaenue u ouonorundeckue pynkunu JHK. Buast PHK. ®@yukiuu PHK B knetke.

Crpoenne w™osekynsl AT®. Makpospruueckue cBasu B Mojekyie ATO.
buonornueckue pynkinuun AT®. BoccTaHoBIeHHBIE MEPEHOCUMKH, UX (QYHKIIUU B KJIETKE.



lpyeue nyxneosuompugpocghamovr (HT®). CexsenunpoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouosiorusi: OMOXUMHUYECKUE U OMO(HU3NYECKUE UCCIEN0OBaHUs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJEKYH. Modenuposanue cmpykmypvl u @GYHKYUl
ouomonexkyn u ux xomniekcos. Komnviomepuviti Ouzaun U OpeaHUYeCKUlti CuHmes
OUOMOIEKYl U UX HENPUPOOHBIX AHALO208.

JemoHcTpanuun

IToptperst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

HNuarpammel:  «PacrmipefieieHue XUMHUUYECKHUX DJIEMEHTOB B HEXHUBOW MPUPOIE»,
«PacripeienieHue XUMUYECKUX DJIEMEHTOB B dKUBOU MPUPOJIEH.

Tabnuuel u cxembl: «lleproguueckas TabIUIAa XUMUYECKUX 3IEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «BeliectBa B coctaBe opranu3moBy, «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTYpbl O€TKOBOM MONEKYJbI», «CTpOeHUE MOJIEKYJ YIIIeBOAOBY, «CTpoeHHEe MOJIEKYJ
TUTIAI0BY, «HyKenHoBbIe KHUCIOTHIY, «CTpoeHne MoJieKysbl ATD.

O6opynoBaHue: XuMudeckas 1mocyyia u 000py10BaHue.

JlabopaTopHasi paGora «OOHapyxeHHe OCJIKOB ¢ TIOMOINBIO KauyeCTBEHHBIX
peaKumn».

JlabopaTopHasi padora «MccrmemoBaHne HYKJIEWHOBBIX KHCJIOT, BBIJCICHHBIX W3
KJIETOK Pa3JINYHbIX OPTraHU3MOB).

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tumnsl KJIETOK: 3yKapuoTHUecKas U npokapuoruyeckasi. CTpykTypHO-(yHKIIMOHATIbHBIE
o0pa30BaHus KIETKH.

Crtpoenne mpokapuoTudyeckoil kietrku. Kiierounas crTeHka OakTepuili W apXei.
Oco0eHHOCTH CTPOCHUS TeTEePOTPOGHON U aBTOTPODHON NMPOKAPUOTUUECKUX KIETOK. MecTo
U pOJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenre u (GYHKIIMOHUPOBAHHE JyKapUOTHUYECKOW KieTku. I[lmazmatumyeckas
MeMOpaHa (turazmanemma). CTpykTypa Iura3MaTudeckoi MemOpaHbl. TpaHCHOPT BEIIECTB
gyepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (muddys3us, obOneru€énnas muddysus),
aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TpaHcnopT). llomynpoHuniaeMoctb
MeMOpaHnbl. Pabora HaTpuii-KadMeBOTO Hacoca. OJHAOIUTO3: MHUHOIUTO3, (aroruTos.
Ox3omuto3. Kinerounas crenka. CTpykrypa ¥ (GyHKIMM KICTOYHOW CTEHKH PACTCHHIA,
rpudoB.

Hutomnaszma. [utozons. [utockener. JIBuwkeHue mutoruiazmMbl. OpraHou bl KICTKH.
OnHomeMOpaHHbIE OpPraHouJbl KIETKU: »sHAomuazMmaruudeckas cetb (JIIC), ammapar
lompmxu, nM30COMBI, UX CTpoeHHe u (QyHKUMH. B3auMOCBA3b OTHOMEMOpPAHHBIX
opraHou10B KJeTku. CTpOCHHE TPaHyIIPHOTO PETUKYIyMa. Mexanuzm Hanpasienus 6eaKos
6 JIIC. CunHte3 pacTBOpUMBIX OenkoB. CuHTE3 KIETOUYHBIX MeMOpaH. ['nmaakuii
(arpanynsipHbIi) SHOOIUIA3MAaTHUECKUM peTukyiayMm. CekpeTopHas (YyHKIHUS amnmapara
TlNonbmxu. Moouguxayusa benxos 6 annapame I onvoocu. Copmuposka 6enxos 6 annapame
Tonvoorcu. TpancnopT BelIeCTB B KJIETKe. Bakyolsid pacTUTENbHBIX KIETOK. KieTouHbIi COK.

Typrop.



[loryaBTOHOMHBIE OpPraHOWbl KIETKH: MHUTOXOHIPHH, IMIAcTUABL. [Ipoucxoodicoenue
mumoxonopuii u naracmuod. Cumouoeenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHJpUM H TuiacTui. llepBUuHbBIE, BTOPUYHBIE M CJIOXKHBIC ILIACTHUBI
(POTOCUHTE3UPYIOUIUX JYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEHKOIUIACTBI BBICHINX
pacTeHUM.

HememOpannsie opranouasl kinetku CrpoeHne #  (QYHKUMM HEMEMOpaHHBIX
OpraHOUJOB KJETKU. PubGocombl. [lpomescymounvie ¢uramenmol. MukpoduiaMeHThI.
Axmunosvie  muxkpoguramenmsi. MBbIIEUHBIE  KIETKH. AKmMuUHO8ble  KOMNOHEHMbl
Hembluweunvlx kiemok. MuxporpyOouku. Kierounsiii nentp. CTpoeHue U JABHKEHHE
KIYTUKOB W pecHUYeK. Mukporpybouku  uutomiasmbl.  Llentpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. Momopnule benxu.

SAnpo. OOonouka siapa, XpOMaTHH, KapuoIsiazMa, SAPbIIIKY, UX CTPOEHUE U () yHKIHUH.
Snepubiii  OGenkoBbI  MaTpukc. [IpocTpaHCTBEHHOE  PACIONIOKEHHE XpPOMOCOM B
uHTepdazHom sape. dyxpomamun u cemepoxpomamur. bBelKku XpoMaTHHA — THCTOHBI.
Jlunamuka s0epuou 0bonouku 6 mumose. HoepHuiti mparncnopm.

Knerounsie BrimtoueHusi. CpaBHHUTENbHAsE XapaKTEPUCTUKA  KJIETOK  DYKApUOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHON).

JemoHncTpanuun

IToptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupel 1 cxembl: «CTpOe€HHE 3YKapUOTHUECKOW KiIeTKu», «CTpoeHHe >KMBOTHOU
KIeTkn», «CTpOEHHE pacTUTEIbHOM KIETKH», «CTpOe€HHE MUTOXOHIpUN», «Sapo»,
«CTpoeHnE MPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIPENApaThl PAaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0akTepuaIbHBIX KIETOK.

JlabopaTopHasi padora «/3yueHue cTpOEHHUS KIETOK Pa3INYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «l3yueHrne cBOMCTB KJIETOUYHON MeMOpaHbD».

JlaGopaTopuasi padora «VcciegoBaHue IUIa3MoJiM3a W JICIJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IlpakTuueckas padora «l3ydyeHue JBWKEHHMS ULUTOIJIA3Mbl B PAaCTUTEIBbHBIX
KJIETKax».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AccUMUIISATINA U TUCCUMIIIALINS — JIBE CTOPOHBI MeTaboam3Ma. Turibl 0OMeHa BEIIEeCTB:
aBTOTPOGHBIN W TreTepoTpodHBIA. YdYacThe KHUCIOpoJa B OOMEHHBIX MpOIECcCcax.
DHepreTuueckoe oOecrnedyeHre KieTku: mnpeBpaiieHne ATO B 0OOMEHHBIX MpoIeccax.
depMEeHTAaTUBHBIM XapaKTep peakuuid KIeTOYHOro Metabonuzma. @epMeHThI, UX CTPOCHHUE,
cBoiicTBa n Mexanm3M neiictBus. Kodepmentol. Otnnunsi GepMEHTOB OT HEOPTAHHMYECKUX
KaTamu3aTopoB. bBenKku-akTUBaToOpel W OCNKU-MHTHOWUTOPHI. 3aBUCUMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEAKITUN OT PA3TUIHBIX (DaKTOPOB.

[lepBuuHBIN CUHTE3 OpraHUYECKUX BEIECTB B KieTke. DoTtocuHTes. Anokcueennviti u
oxcueennvli pomocunmes y oOaxkmepuu. Ceemocobuparowjue nuemMeHmvl U NUSMeHmbl
peaxyuonnozo yenmpa. Ponp xnopomiactoB B mnpouecce QorocuHteza. CperoBas u
teMHOBast (pa3pl. @omoowvixanue, Cs., Co. u CAM-munvi hpomocunmesa. IIpogyKTUBHOCTH



¢ortocuHTe3a. BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAUYEHHUE
(doTocuHTE3A.

Xemocunte3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHUHTETHMKOB: HUTpUDUIIUPYIOITUE
OakTepuu, Kejae300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE  OakTepuu. 3JHAUYCHUE
XEMOCHHTE3A.

Ana’poOHble  opraHu3Mbl. Buasl Opoxkenus. IlpoaykTsl OpokeHHS UM UX
HCII0JIb30BaHUE YEJIOBEKOM. AHa3pOOHbBIE MUKPOOPTaHU3MbI KaK OOBEKThI OMOTEXHOJIOTHH U
BO30yaAMTENN OOJIE3HEN.

AdpoOHBIE OpraHU3Mbl. JTallbl YHEpreTudeckoro oomena. IloaroroBurenpHbI 3TaIl.
['mukonu3 — 6eCKUCIOPOIHOE PACIIEIIIIEHUE TIIIOKO3BI.

buonoruyeckoe OKHUCIEHHE, WM KIETOYHOE JbIXxaHue. Ponb MuTOXOHApPUN B
npoueccax Ouonormueckoro okucienus. [luknmdeckue peakuuu. OKUCTUTENBHOE
dbochopunupoBanue. Inepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma
npomonHoti AT®-cunmasvl. TlpeumyniecTBa a’dpoOHOr0 MyTH OOMEHA BEIIECTB TMepe
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHa.

JemoHncTpanuun

IToptpetsr: Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxemsl: «DoTocunTe’», «IHepreruueckuii oomen», «bruocunTes Oenkay,
«Ctpoenue hepMeHTa», «XeMOCHUHTESY.

O6opynoBaHue: CBETOBOM  MHUKpPOCKON, OOOpyIOBaHWE JJisi  MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas padora «/3yueHue KaTaaUTHUYECKOW AaKTUBHOCTH (EpMEHTOB (Ha
nIpUMepe aMUJIa3bl WK KaTanasbl)».

Jlabopatopnas pabora «l3ydyeHrne ¢GepMEHTATUBHOTO pACHICIUICHUSI TEPOKCHAA
BOAOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX).

JladopaTopHasi padoTa «CpaBHeHHE MTPOIECCOB (POTOCHHTE3a U XEMOCHHTE3A.

JlabopaTopHasi padoTa «CpaBHEeHHE ITPOIIECCOB OPOKECHHS U ABIXaAHUS.

Tema 7. HacnencrBeHHass HHpOPMAIUS M peajiM3aluda e€é B KJIeTKe

Peakuun wmatpuuHoro cunte3a. I[IpUHIUMI ~KOMIUIEMEHTApPHOCTH B  pEaKIUAX
MaTpPUYHOTO CHHTe3a. Peanmu3anus HacienICTBEHHOUW WHpopManuu. [ eHeTHYeCKUi KOoJI, ero
corictBa. Tpanckpunuuss — wMarpuuneli cuHTe3 PHK. IlpuHuumnel Tpanckpunuuu:
KOMILIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuiHvlx
PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ srambl. Yuactue tpancnopTHeix PHK B 6mocunTese O6enka. YciaoBus
o6uocuntesa 6enka. KogupoBanrne aMmuHOKHCIOT. Posth pubocom B OnocuHTE3e Oenka.

Coepemennvie npeocmagnenus o cmpoeruu 2enog. OpraHusanusi TeHOMa y MPOKapHUoT
1 DyKapuoT. Perynsmus akTuBHOCTH T€HOB Yy mpokapuoT. ['unoresa onepona (. XKakoo, XK.
MaHo). Monekynapnvie mexanuzmvl sKcnpeccuu 2enog y sykapuom. Poab xpomamuna 6
peayiayuu padomuvl 2enos. Peryndauus oOMEHHBIX IpoleccoB B KieTke. Kilerounslil
rOMEOCTa3.



Bupychl — HekneTouHble (hOpMBI )KU3HU U 0OJUraTHble mapa3uTbl. CTpoeHUE MPOCTHIX
U CIIO’KHBIX BUPYCOB, pETPOBHUPYCOB, OakTepuodaros. JKusnennwiii yuxn [{HK-coodeporcawjux
supycos, PHK-codepoicawux eupycos, o6akmepuogazos. QObpamuas mpaucKpunyus,
pesepmasa, unmezpasa.

BupycHbie 3a0oneBaHusi 4enoBeKa, KUBOTHBIX, pactenud. CIIM/, COVID-19,
COIMAIbHBIE U MEIUIIUHCKHUE TTPOOIIEMBL.

buoungopmamura: ummecpayus u aumanuz oOoavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oOauuwvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHncTpanuun

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

Tabmumpet u  cxembl: «buocunTes Oenkay, «['eHeTmdeckuit koa», «Bupycs»,
«bakrepuodaruny.

IIpakTuuyeckas padora «Co3aHue MOJIENIN BUPYCa».

Tema 8. ) KusHeHHbII MUK KJIETKU

Knerounsrii muki, ero nepuoasl u peryisamnusa. Muatepdaza m muto3. OcoOeHHOCTH
IpOIIECCOB,  MpoTeKaronux B  uHTepdasze. IlogroroBka KIETKHU K  JCJICHUIO.
IIpecunternueckuii  (MOCTMUTOTUYECKUI), CHUHTETHUYECKUM UM  TOCTCUHTETUYECKUM
(MpeMUTOTUYECKUI) IEpHOIbI UHTEP(A3HI.

Martpuunbii  cunte3 JHK — pemmkanms. [lpunouner  perumkannu  JITHK:
KOMIUIEMEHTapHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAJUIENbHOCTh. MeXaHu3M
pemukanuu  JJTHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl U TeaoMmepasa.
XpOMOCOMHBIM Ha0Op KJIETKM — KapuOTUIl. JIUIUIOMIHBIA W TaruIOWIHBIA HaOOPHI
xpoMocoM. ['omosornunbie XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kietkn — MUTO3. CTaiuu MUTO3a U MPOUCXOAIINE B HUX MPOLECCHl. THUIIbI
muto3a. Kapuoknnes u uutoknne3. buoiornyeckoe 3HaYeHUE MUTO3A.

Perynsanus MUTOTHUECKOTO IMKIA KJIETKU. [Iporpammupyemasi KieTo4yHas rudenp —
arnonTo3.

Knerounoe  siapo, XpomMocoMbl, (yHKIHMOHAIbHAsE TeHOMHKA.  Mexanusmol
npoaugepayuu, oug@epenyuposxku, cmaperus u 2ubenu xkiemox. «lugposas kremxay —
ououngopmamuuecxkue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuun

Tabmumpr 1 cxembl: «KU3HEHHBIN MUK KICTKH», «MuTo3», «CTpoeHHEe XpOMOCOMY,
«Pernmukanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpoIpenapatsl: «MHUTO3 B KIIETKaX KOpeIKa
JTyKay.

JlabopaTopHas pabdora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas padora «HaGnrogenne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JIyka (Ha
TFOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u pyHKIUM OPraHU3MOB

buonornueckoe pazHooOpaszue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHUAJbHBIE,
MHOTOKJIETOUYHbIE OPTraHU3MBI.



OCOOEHHOCTH CTPOEHUS M KU3ZHENEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrtepun, apxeu, 0JTHOKJIETOUHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCIH, APYTHE MPOTUCTHIL.
KomonunanpHbIE OpraHU3MBI.

B3anMocBs3p 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpPraHbl U CHCTEMBI
opraHoB. Opranusm Kak equHoe 1enoe. ['omeocras.

Tkann pacrenuil. Tumbl pacTUTENbHBIX TKaHE: oOpa3oBaTenbHas, MOKPOBHAs,
NpoBOJALIAsl, OCHOBHas, MexaHuyeckas. OcoOEHHOCTH CTpOeHUs, (QYHKIUH U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu JKMBOTHBIX M 4YEJOBEKAa. THUNbBI KUBOTHBIX TKAHEH: OJNUTEIHAIbHAS,
COEIMHUTENIbHAs, MbIllIeuHast, HepBHasg. OCOOEHHOCTU CTPOCHUS, QYHKUUN U PACTIOIOKEHUS
TKAHEN B OpraHax *XMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M TE€HEpPATUBHBIE OpraHbl pacTeHUi. OpraHbl U CHCTEMBI
OpraHOB KUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacreHnil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKMBOTHBIX. HapykHblii U BHYTpeHHUH ckeyeT. CTpO€HUE U THIIbI
COE€IMHEHUS KOCTEH.

JIBukeHne OpraHu3mMoB. JIBH)KEHHE OJHOKIETOYHBIX OpPraHu3MoB: amMEOOUIHOE,
KI'YTUKOBOE, PECHHUYHOE. /[BM>)KEHHME MHOTOKIIETOYHBIX PACTEHUW: TPOMHU3MBI M HACTHH.
JIBuKEeHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJOBEKa: MbllleuyHas cuctema. Pediekc.
CkeneTHbIE MBIIIIBI U UX paboTa.

[Iutanne opranu3moB. IlornonieHue BOABI, YIIAEKUCIOrO Tra3a W MHUHEPAIbHBIX
BEIIECTB pacTeHHsMU. I[luTaHWe KUBOTHBIX. BHYTPHUIOIOCTHOE W BHYTPUKIETOYHOE
nuuieBapenue. [lutaHne MO3BOHOYHBIX KUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOIO TPAKTA.
[TumeBapuTtenbHbIe Kene3bl. [InmeBapuTeapHas cuCcTEMa YEIOBEKa.

Jlpixanue opraHu3MoB. JlpixaHue pacteHuid. J[pixanue >xuBOTHBIX. Juddy3us razos
gyepe3 MOBEpXHOCTh KieTKU. KoxkHoe npixanwe. JlpixaTenabHas moBepXHOCTh. JKabepHoe u
JNEroyHoe JpIxaHue. J[pIxaHuWE ITO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. DBOJIOLMOHHOE
YCIIO)KHEHHE CTPOEHUS JIETKUX MMO3BOHOYHBIX )KUBOTHBIX. [[pIXaTenbHasi cucTeMa 4eaoBeKa.
MexaHu3M BEHTWJISILUM JIETKUX y NTHALl WM MIIEKONUTAIOWUX. Perynsuus ApIXaHus.
JIpIxaTeabHbIe 00BEMBI.

TpaHcopT BELIECTB Yy OpraHUu3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHU. TpaHcHopT
BeIleCTB y JKUBOTHBIX. KpoBeHocHas cucrema m e€ opranel. KpoBeHocHas cucrema
II0O3BOHOYHBIX >KMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru
KpOBOOOpAIIeHNs. JBOJNIOIMOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Boinenenne y opraHusMoB. Beinenenue y pacreHuid. BeiaeneHune y KUBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbiaeleHus. DuiabTpalusi, CEKpeluss U oO0paTHOe
BCAChIBAaHWE KaK MEXaHW3MbI pPabOThl OpraHoB BhimeNeHUS. CBs3b TOJOCTH Tela C
KPOBEHOCHOW M BBIICIUTEIBHON CUCTEMaMH. BbllielieHue y NO3BOHOYHBIX >KHUBOTHBIX H
yenoBeka. [louku. Crtpoenne u ¢yHKIHOHUpoBaHUE HedpoHa. OOpazoBaHHE MOUYU Y
YEJI0BEKA.



3amura y opraHM3MOB. 3allliTa y OJAHOKIJIETOYHBIX OpraHu3smMoB. Criopbl OakTepuil u
OHUCTHl MPOCTEHMINUX. 3alluTa Yy MHOTOKJIETOYHbIX pactenuil. Kyrtukyma. Cpencrtsa
MNAaCCUBHOMN U XUMHYECKOM 3aIUTHI. DUTOHIIUILI.

3ammTa y MHOTOKIJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX IPOW3BOJHBIC. 3allNTa
opranuzMa oT Oose3Heil. MiMmyHHas cuctema uyenoBeka. KieTouHbIi M TymMOpaiabHBIN
UMMYHUTET. Bpoxn€HHbli M mpuOOpeTEHHBIM cnenupuyeckuiit uUMMyHUTET. Teopus
KJIOHaJbHO-celeKTuBHOTO uMMyHuTeTa (II. Opmnux, @®. M. bepner, C. Tonerana).
BocnanurtenbHble OTBETHI OpraHu3MoB. PoJjib BpOXIEHHOTO HMMYHUTETa B Pa3BUTUHU
CUCTEMHBIX 3a00JIEBaHUI.

PaznpaxxumMocTe M peryisiuust y OpraHu3MoB. PazapakuMoCTh y OJHOKJIETOUYHBIX
opranu3MoB. Takcucel. Pa3apaxuMoCTh U peryssilivs y pacTeHuil. POCTOBBIE BellleCTBAa U UX
3HAYEHUE.

HepBnas cuctema u pediektopHas peryssuus y >KMBOTHbIX. HepBHasi cuctema u eé
OT/IEJIbl. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI y KUBOTHBIX. OTAEHBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX )KMBOTHBIX. Pediiekc u pednexkropHas ayra. beycioBHbie u
YCIIOBHBIC pe(IICKCHI.

['ymopanbHasg perynsiiusa U 3HIOKPUHHAS CHUCTEMA >KMBOTHBIX M uesioBeka. JKene3bl
SHJIIOKPUHHOW CHUCTEMBI W WX TOPMOHBI. JlercTBME TOpPMOHOB. B3anMMOCBSI3b HEPBHOU U
SHJOKPUHHOM cucTeM. [ unoramamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBmnos.

Tabnuupl u cxeMbl: «OHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCITN,
«baktepun», «lIpocreitmme», «Opranbl LIBETKOBBIX pacTeHUil», «CHUCTeMbl OpPraHOB
IIO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cCTpoeHMEe HAaCEeKOMBIX», «TKaHW pacTEHUI»,
«KopueBbie cuctemb», «Ctpoenue credns», «CTpoeHHE JTUCTOBOM IIACTHHKWY, «TKaHU
AKUBOTHBIX», «CKeneT yenoBekay, «llumeBapurensHas cucremay, «KpoBEeHOCHasI cUcTeMay,
«/lpixaTenmpHasgs cuctema», «HepBHas cucrema», «Koxa», «MpllleyHas cHUCTEMay,
«BpigenurenbHas ~ cucteMa»,  «OHIOKPUHHAs  cucTteMa», «CTpOe€HHE MBI,
«AmmyHuter», «KumieuynonosocTHbie», «CxeMa TUTaHUs pacTeHui», «KpoBeHOCHBIE
CUCTEMBbl TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue rulpel», «CTpoeHHE MIaHAPUN,
«BuyTpennee ctpoeHue A0XKIEBOTO 4uepBsi», «HepBHas cucrema prid», «HepBHas cuctema
marymkn», «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruiy, «HepsHas
cucTemMa MiIeKonHuTaronmx», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpOIpEnapaTbl  OJHOKJIETOYHBIX
OPraHu3MOB, MUKpPOINpEnapaTbl TKaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UIJIOKOXKHUX, JKUBBIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, repOapuu pacTeHUl pa3HbIX
OTJAEJIOB, BJAXHbIC IMpenaparbl JKUBOTHBIX, CKEJIETbl IMO3BOHOYHBIX, KOJJIEKIUHU
OECTIO3BOHOYHBIX JKMBOTHBIX, CKEJIET delloBeKa, OOOpyJdoBaHUE Il JIEMOHCTpAIUU
MMOYBEHHOI'O0 M BO3JYIIHOTO MUTAaHUSI PACTEHUM, pacHICIUICHUsI KpaxMajia h O€JIKOB MOJ
nercTerueM (QepMeHTOB, OO0OpYyIOBaHHME [JIs JIEMOHCTPALlMM ONBITOB IO H3MEPEHUIO
KU3HEHHOW €MKOCTH JIETKMX, MEXAHU3Ma JbIXATEJIbHBIX JIBUKECHHH, MOJEIU TOJIOBHOTO
MO3Ta pa3JInYHbIX KUBOTHBIX.



JlaGoparopHasi pabora «/3yueHue TKaHE paCTEHHIN».

JlaGoparopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3yueHue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUS OPraHU3MOB: Oecronoe (BKIJIOYash BEreTaTUBHOE) M IOJOBOE.
Bunpl 6ecronoro pa3MHOXKEHUS: TOYKOBAaHUE, CIIOPYIISIIUs, (PparMeHTaIusl, KIOHHPOBAHHUE.

IlonoBoe pa3muoxeHue. IlomoBele kneTkw, niam rameTel. Meho3. Craguu Meiosa.
IloBenenne xpomocoMm B Mero3e. KpoccuHroep. buosormyeckuii cMmbIci MeWo3a H
II0JIOBOTO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIHUKJIE OPTaHU3MOB.

[IpenzapoaspiiieBoe pa3BuTue. ['ameroreHe3 y JKUBOTHBIX. [loJIOBBIE IKeENe3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpOeHHE MOJOBBIX
KJIETOK.

OrmooTBOpEeHUEe U SMOPHUOHATBLHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OIJIOI0TBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHEe3). DMOPHOJIOTHS — HayKa o
Pa3BUTUU OpraHU3MOB. Mopgozcenes — o0na u3z enagHvlx npodiem smopuonocuu. Konyenyus
mopghoeenos u mooenu mopghoceneza. Cramguu >MOpUOTeHE3a >KUBOTHBIX (Ha MpUMeEpe
narymku). JpoOnenue. Tumbl npoOneHus. /lemepmunuposanunoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvt 6racmyn. OCOOEHHOCTH JAPOOJICHUS MIICKONUTAIOIIUX.
3aponpIlIeBble JUCTKUA (TracTpyisinusi). 3akjajJka OpraHoB M TKAHEH W3 3apOIbIIIEBBIX
JUCTKOB. B3aummHoe BiMsHHE 4YacTeld pa3BHBAIOLIErOCs 3apoisimia (3MOpHOHANbHAS
UHAYKOWS). 3aKiajka IUlaHa CTPOEHUS JKMUBOTHOTO Kak pe3ysbTaT HEPapXUUECKUX
B3aMMOJICHCTBUI TeHOB. BnusHue Ha >MOpHOHAIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB
OKpY’KaroUIEN Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHansHbI mepuoa. Ilpsmoe u HempsiMoe
pasButue. PazButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX.
buonorndeckoe 3HaYeHUE MPSIMOTO M HEMPSMOrO Pa3BUTHS, HMX pacIpOCTPAHEHHE B
npupoge. Tumbl pocTa KUBOTHBIX. DAKTOpPBI PETYJSLIMM POCTA KUBOTHBIX M YEJIOBEKA.
Craguu mocTOMOpHOHAIBHOTO Pa3BUTHUSL Y KUBOTHBIX M yesnoBeka. [lepuonbl oHTOreHe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacteHuid. OOpa3zoBaHue cmop B Tpolecce Meio3a. [lamertorenes y pacTeHHI.
OnnonoTBOpEHUE M Pa3BUTUE PACTUTENIBHBIX OPraHU3MOB. J[BOITHOE OIUIOJIOTBOPEHHE Yy
LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYJISIMU OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

IToptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmuubl u  cxembl: «BeretatuBHoe  pa3MHOXKeHHE», «Tumbl  Oecrnojaoro
pasMHOXEHUsD»,  «Pa3zMHOXkeHHe  XJIaMHUAOMOHAIb»,  «Pa3MHOXEHUWE  HBIJICHBDY,
«PazmHoOxkeHue ruape», «Meno3», «XpomocoMbl», «l'amerorenes», «CtpoeHue
SAMUEKIETKH U crnepMmaro3onaay, «OCHOBHBIE CTaIuM OHTOTreHe3a», «lIpsiMmoe m Hempsimoe
pasBurue», «Pa3zButhe Maickoro xyka», «PasBurme capanum», «Pa3zButhe nArymkmy,



«/IBOMHOE OIJIOAOTBOPEHHUE Yy LIBETKOBBIX pacTeHUi», «CTpPOECHHE CEMSIH OAHOAOJIBHBIX U
JIBYJOJIBHBIX PACTCHUN», «  KU3HEHHBIN LIMKII MOPCKOM KamyCThD», « KU3HEHHBIN LIMKII MXa»,
«OKW3HEHHBIN TUKI NAOPOTHUKAY, «<KU3HEHHBIN UK COCHBI».

O6GopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpoIpemapaTbl  SHIEKIETOK U
CIIEpMAaTO30MI0B, MOJENb « LMK pa3BUTHS JATYLIIKW.

JlaGoparopunass padora «l3ydyeHue CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

IIpakTuyeckas padora «BbIsIBIEHHE NIPU3HAKOB CXOJCTBA 3aPOJBIIIEN TO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHUE OPraHOB PAa3MHOKEHUS BBICIIIMX PACTEHUII».

Tema 11. 'eHeTuka — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHMS] U pa3BUTHUSl T'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oTedyecTBeHHBIX YU€HBIX B pa3BuTHH reHetuku. Padorer H. K.
Konbioa, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uinnyeHko,
H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUUYECKHME TIOHATHS U CHUMBOJBIL. ['OMOJOTMYHBIE XPOMOCOMBI,
aJuleJIbHBIE TEHBI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMHUHAHTHBIA W PEIECCUBHBIA MPU3HAK,
rOMO3UT0Ta, TeTePO3Ur0Ta, YUCTAS JIUHUSA, THOPHUABI, TeHOTHUI, (heHOTUIl. OCHOBHBIC METObI
T€HETUKH: THOPUIOTIOTHYECKHUH, ITUTOJIOTHYECKHM, MOJICKYJIIPHO-TEHETUUECKHUH.

JdeMoHCcTpamuun

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. BaBuios, A. H.
benozepckutii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopatopHas padora «/[po3oduina Kkak 00HEKT TeHETUUYECKUX UCCIIET0OBAHMI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmuBanue. [lepBelii 3akoH MeHaens — 3aKOH €aUHO0Opa3us
rudpu10B niepBoro nokosieHus. [Ipapmio noMmuaupoBanus. Bropoii 3akon MeHens — 3aKkoH
pacuierieHdss npu3HakoB. LluTomorudeckue OCHOBBI MOHOTHOPHIHOTO CKpPEIIUBAHUS.
I'uniores3a 4uCTOTHI raMeT.

AHanm3upyroniee  cKpemuBaHue.  [[poMexyTO4YHBIM  XapakTep  HacJeIOBaHUS.
Pacmiennenne npu3HakoB Py HEMIOJIHOM JOMUHUPOBAHHH.

HuruOpuaHoe ckpemmBaHue. Tpetuii 3akoH MeHAens — 3aKOH HE3aBHUCHUMOTO
HaclieJOBaHUs NpHU3HAKoOB. [{uTonornueckre OCHOBBI IUTHOPUIHOTO CKPEILIUBAHUSI.

Cuemiennoe HaciemoBanue Tnpu3HakoB. PaGoret T. Moprana. CuemnenHoe
HACJICIOBAHUE TE€HOB, HAPYLICHHE CLEIUIEHHUS MEXAYy TIeHaMH. XPOMOCOMHAas TeOpus
HACJIEICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAECICHUs Moa. AYTOCOMBI U MOJOBbIE
XpoMOCOMBI. ['oMoramMeTHslii U rereporaMeTHbli moi. ['eHeTndeckass CTpyKTypa IMOJOBBIX
xpomocom. HaciienoBanne npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucteMa. [InenoTponus — MHOXKECTBEHHOE IEHCTBHE TE€HA.
MHOX€ECTBEHHBIN auienu3M. B3auMoIeicTBUE HEasIeNbHbIX T€HOB. KOMIITIEMEHTApHOCTb.
Onucra3. [lonmumepus.



I'eHeTndyeckuil KOHTPOJIb Pa3BUTHUS PACTCHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3HOIOrMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHBHBIX (yHKIuN. ['eHeTnueckue
MEXaHU3Mbl CUMOHOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — Mapa3uT» U «XO3IUH —
MUKpoOOUOM». ['eHeTHUyeckne acmeKkThl KOHTPOJAS M HM3MEHEHHUS HacleICTBEHHOM
nH(pOopMaINK B TOKOJEHUAX KJIETOK U OPraHU3MOB.

JdemoHncTpanuun

IToprpetsr: I'. Menaens, T. Mopras.

Tabnuuel u cxemsl: «llepBbiii u BTOpoii 3akoHBl Menaens», « Tpetuil 3akon MeHaemns»,
«Ananusupyrouiee  ckpemmBaHue», «Hemonnoe — momuHmMpoBanue», — «CLEIUIEHHOE
HacJleIoBaHUWE MPHU3HAKOB Yy Apo3o¢uisl», «l'eHetuka mnomna», «Kapuotum dyernoBekay,
«Kapuotun  npozodpunsl»y, «Kapuotun  OTHIBDY, «MHOXECTBEHHBIH  alICIIU3M,
«B3anMoIeICTBUE TEHOBY.

O6opynoBanue: MojeNlb g JEMOHCTpAllMM 3aKOHOB €AMHO00pa3usi TuOpHUIoB
NEPBOTO IOKOJEHUS W paACLICIUIEHUs MPU3HAKOB, MOJEIb JUIA JEMOHCTPAllUM 3aKOHa
HE3aBUCHUMOIO HACJIEOBAHUS NPU3HAKOB, MOJEIb JJISI JIEMOHCTPALMHU CIEMJIEHHOTO
HaCJIeI0BaHUs MMPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odunay.

IIpakTnueckas padora «/3yueHue pe3yabTaTOB MOHOTMOPHUIIHOTO CKPEIIUBAHUS Yy
TPO30(UITBI.

IIpakTnueckas paGora «/3ydyeHue pe3yabTaTOB TUTHOPUIHOTO CKpEIIMBAHUSA Y
TIPO30(UITBI.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpensl npu dopmupoBanuu (enoruna. M3MeHUMBOCTH
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHBbIE NPU3HAKA. BuUIbl U3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBCHHASI.

MopaudukanuonHas U3MEHIUBOCTb. Poiib cpenbl B hopMupoBaHur MOIU(PUKAITMOHHON
M3MEeHYMBOCTH. HopMa peakunu npuszHaka. BapuanvoHHBIA PSAJI M BapUallMOHHAsT KpUBas
(B. Horanucen). CBoiicTBa MOAN(PUKAIIMOHHON U3MEHYUBOCTH.

I'enotununueckas M3MeHUYUBOCTH. (CBOICTBAa T'€HOTHUIIMYECKON H3MEHUYMBOCTH. BUIBI
TeHOTUITNYECKON U3MEHUYUBOCTH: KOMOWHATHUBHASI, MyTaIllMOHHASI.

KoMOnHaTnBHas 13MEHYMBOCTh. Meiio3 1 MOJI0BOH MpoIiecc — OCHOBA KOMOMHATUBHOMN
M3MEHYUBOCTU. Ponbp KOMOMHATHBHOM W3MEHYMBOCTH B CO3JaHUM T€HETHYECKOTO
pa3Hoo0Opasus B Ipejaenax 0JHOTO BUJA.

MyTanuoHHass M3MEHYMBOCTh. BHIBI MyTalMii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHIYUUMPOBAHHbIE MyTalUH. SAepHbIE W IUTOIUIA3MATHYECKHUE MYTALIUH.
Comarnueckue U nojioBble MyTauuu. [I[puunHbl BO3HUKHOBEHHUSI MyTalluid. MyTareHsl U ux
BIIMSHUE HA  OpPraHu3Mbl. 3aKOHOMEPHOCTH  MYTAIlMOHHOTO  Mpolecca. 3aKoH
TOMOJIOTHYECKUX PANOB B HaciencTBeHHol u3MenuuBoctu (H.M. BaBunoB). BHesnepnas
W3MEHYHMBOCTh M HACJIEJCTBEHHOCTD.

Onucenemuxa u dNULEHOMUKA, POIb INULEHEMUYECKUX (DaKmopos 6 HACIe008aHuu u
UBMEHYUBOCU (DeHOMUNUUECKUX NPUSHAKOE Y OPSAHUSMOS.

JdemoHcTpanuun

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.



Tabmuupel 1 cxembl: «Buabl M3MeHUUBOCTHY», «MOAM(PUKALMOHHAS HU3MEHUYHBOCTDHY,
«KomOuHaTuBHasT U3MEHUYMBOCTH», «Meho3», «OmnogoTBopeHue», «l'eHeTnueckue
3a00seBaHus YeI0BeKa», «Buabsl MyTaruiiy.

O6opynoBaHue: *UBbIE M repOapHble 3K3EeMIUISIPbl KOMHATHBIX PACTEHHM, PUCYHKU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJIAMU U3MEHYHBOCTH.

JlabopaTopuass pabGora «lcciaegoBanue 3aKOHOMEPHOCTEM MOAUGDUKAIIMOHHOM
n3MeH4YnBOCTHU. [IocTpoeHue BapualluOHHOTO psAa U BAPUALMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka YeJI0BeKa

Kapuorun uvenoBeka. MexxayHapo/iHass mporpaMMa MCCJIEAOBaHUS F'E€HOMA YeJIOBEKa.

MGTOIIBI N3YyUCHHUA I'CHCTHUKH YCJIOBCKaA: FeHeaHOFquCKHﬁ, 6JIH3HCLIOB]'::II>1,
HHTOFeHeTquCKHﬁ, HOHyHHHI/IOHHO-CT&THCTH‘IGCKHﬁ, MOJ'ICKYJ'IHPHO-FCHCTquCKHﬁ.
COBpeMeHHOC OIIPCACIICHUC I'CHOTHUIIA: ITOJTHOT'CHOMHOC CCKBCHHUPOBAHUC,

TEHOTUIUPOBaHUE, B TOM uuciie ¢ nomoinbio [1I[P-ananu3a. HacnencrBennsie 3a00aeBanms
yeynoBeka. ['eHHble W XpPOMOCOMHBIE OOJIe3HM uYeloBeKa. boJe3HH ¢ HacaeIACTBEHHOU
PEAPACIION0KEHHOCTHI0. 3HAUCHUE MEAULIMHCKON T€HETUKU B TIPEIOTBPAILICHUHN U JICUCHUU
FEHETUYECKUX  3a00JICBaHUN  ueloBeka. MeIUKO-TeHETHYECKOE KOHCYJIbTUPOBAHME.
CtBOJIOBBIE KJIETKU. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUECKUE aCTIEKThl UCCIEAOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (pakTOphI MOBHIIIIEHHON YYBCTBUTEILHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMHUYECKOMY 3arps3HCHUIO OKpYXKaloIeld cpeabl. ['eHeTnyeckas mpeapacnoyioKeHHOCTh
YeJI0BeKa K MaTOJIOTUSIM.

JdeMoHCTpamuun

Tabmumpl u cxemsl: «Kapuotun yenoBekay, «MeToabl U3YUEHUS T€HETUKH YeJIOBEKaY,
«"eHeTnueckue 3a00J€BaHMS YCIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukanusa U celeKius. 3apokIACHUE CEJICKIMU U JIoMecTukanuu. Yuenue H. U.
BasunoBa o IleHTpax TpOHWCXOXKIEHUS M MHOTrooOpasus KyJIbTypHBIX pacTeHuil. Poib
CEJICKIIMU B CO3JJaHUM COPTOB PACTCHUMN W MOPOJ] KUBOTHBIX. COPT, mOpoJIa, MITaMM. 3aKOH
FOMOJIOTMYECKHUX PAJOB B HacieAcTBeHHOW m3MeHunBoctu H. M. BaBuioBa, ero 3HaueHue
JUISL CEJICKIIMOHHOM Pa0OTHI.

Metonpl  cenekimoHHOW — paboThl.  McKyccTBeHHBIM ~ OTOOp:  MAacCOBBIM |
WHIUBUYaJbHBIM. JTanbl KOMOWHAIIMOHHOW ceJIeKIMH. VcnblTaHue MPOM3BOAUTENCH IO
moToMcTBY. OTOOp IO T'€HOTHNY C IOMOIIBIO OICHKH (PEHOTHIA MOTOMCTBA M OTOOpP IO
reHOTUIy ¢ momouipto ananuza JTHK.

NckyccTBEeHHBIM MyTareHe3 KakK METOJl CEJICKIIMOHHOW paboThl. PamuarmoHHBIA U
XUMHUYECKHM MyTareHe3 KaK HCTOYHHUK MYyTallMil y KyJbTYpHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHue TE€HOMHOTO pEJAKTHUPOBaHUS W MeTOAoB pexoMOuHaHTHbIX JHK s
MOJIYYEHUSI HICXOAHOIO MaTepralia sl CEJIEKIUH.

[Tonydyenue mnonumionaoB. BHyTpuBumoBas rubpuausamus. biIuM3kopocTBEHHOE
CKpelIMBaHue, WiIM WHOpuauHr. HepoacTBeHHOe CKpenMBaHWe, WM ayTOPHIUHT.



I'etepo3uc m ero npuuumHbel. HMcnonp3oBaHume rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeogonenne Oecrioanss MEKBUIOBBIX THOPUIOB. J[OCTHKEHUS CENEKLUU
PACTEHU U JKUBOTHBIX. «3€1EHASA PesoIIoOYUsL.

CoxpaHeHuEe U U3yYECHHE TEHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUN U UX JTUKHUX
ponuyed ISl CO3[JaHUs HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasieHue 2eHemudecKuMy pecypcamu ceibCKOX03AUCMBEeHHbIX U
NPOMBICIIOBLIX HCUBOMHBIX 8 YENAX YAYUUIEHUS CYUIeCmEVIOWUX U CO30aHUsi HO8bIX NOPOO,
JUHULL U KPOCCO8, 8 MOM Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anul, nepedosulx uoell U NepCneKmueHbIX MexHONA0U.

JdemoHncTpanuun

[Toptpetsl: H. U. BaBuiios, 1. B. Muuypumn, I'. JI. Kapneuenko, I1I. I1. JIykpsinenxko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmumplt u  cxembl: «LleHTpBl TPOUCXOXKIEHUS U MHOTroo0pasusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHONM M3MEHUMBOCTH», «METOIbI
cenekuny, «OTaanéHnas rudpunuszanus», «MyrareHes».

JlabopaTtopHasi pabGora «J3yueHue COpPTOB KyJIbTYPHBIX PACTEHUHW U MOPOJ
JIOMAIIIHUX >KUBOTHBIX).

JlaGoparopHasi pabora «/3ydyeHue METOIOB CEICKIIUU PACTEHUM.

IIpakTnueckas padora «lIpuBuUBKa pacTeHHI.

Jkckypcusi «OCHOBHBIE METOABI U TOCTUKEHUS CEJIEKLIUHA PACTEHUN M )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YYaCTOK, B TEIUIUYHOE
XO035IIICTBO, B J1A0OPAaTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasi O0MOJI0TUsA

OOBEKThI, UCMONb3yeMble B OMOTEXHOJOTHUU, — KIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpajauIIMOHHAas OWOTEXHOJIOTHS: XJeOomedeHue,
MOJIYYCHUE KHCIIOMOJIOYHBIX MPOAYKTOB, BHHOJEHHE. MUKPOOMOIOTUYECKU CHUHTE3.
OOBeKThl MHKPOOHMOJOTHYECKUX TexHoJiorui. Ilpom3BojmcTBo Oenka, aMHUHOKHCIOT U
BUTaMHUHOB.

Co3nanue TEXHOJNOTMA W HMHCTPYMEHTOB LIEJICHANPABICHHOTO HM3MEHEHUS U
KOHCTPYUPOBAaHHSI TE€HOMOB C LEIbI0 IOJYYEHUsS] OPraHU3MOB M HX KOMIIOHEHTOB,
coJieprKaIiX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKUE TYTH.

Knerounas naxxenepus. MeToapl KyJabTypbl KIIETOK U TKAHEW PACTEHUMN U KUBOTHBIX.
Kpunobanku. Comatndeckas THOpuUaM3anms ¥ coMaTudeckuil smopuoreHes. Mcnons3oBanue
ralyiOnIOB B CEJIEKUMU pacTeHUU. [lonyuenue MoHOKIOHANbHLIX anmumen. Hcnonbzoeanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHBLIX — aumumen 6  meduyune.  VICKyCCTBEHHOE
OIUIOIOTBOpEHUE. PEKOHCTpyKIMS SULIEKIETOK W KJIOHUPOBAaHUE KUBOTHBIX. Merton
TPAHCIUIAHTALUU  SIep KIETOK. IexHonocuu  0300po6aeHus,  KYIbMUuUposaHus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasi MHXEHepusa. VICKyCCTBEHHBIM CUHTE€3 T€Ha W
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozdanue mpanceennvix  opeanuzmos.
JIOCTMKEHUST W TEPCIEKTUBBI XPOMOCOMHOM W TE€HHOM HHXKEHEPUU. IJKOJIOTMYECKUE H
ATUYECKHUE MPOOIEMbl TCHHOM UHKEHEPUH.



Menuuunckue OuotexHonoruu. Iloctrenomuas uudposas Menuuuua. [IHP-
IUarHoctTuka. MetaboJoMHBINA aHaIU3, FTEHOLEHTPUUECKUI aHAIM3 MPOTEOMa YesloBeKa s
OLICHKU COCTOSIHMSI €ro 370poBbs. Vcrosib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus
paka. 3D-OuounxkeHepust sl pa3pabOTKU (PyHAAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTUM, CO31aHUs KOMIUIEKCHBIX TKAaHEW COYETAHUEM TEXHOJIOTUM TPEXMEPHOrO
OuornpuHTUHTA U ckaddoaarHra Uil peleHus 3a1a4 NepCoOHATU3UPOBAHHON METUIIUHBI.

Coznanre BEKTOPHBIX BaKLMH C IEJNbI0 00ecreyeHus: KOMOMHUPOBAHHOM 3aIUThl OT
Bo3Oyauteneit OPBU, ycrtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB (PYHKIMOHUPOBAHUS
PHK-conepxaimux BUpPYCOB, BBI3bIBAIOIIMX OCO0O OMNacHble 3a00JieBaHUS YEJIOBEKa U
KUBOTHBIX.

JdemoHncTpanuun

Tabmuust u cxemsl: «Vcnonb3oBaHWEe MHKPOOPraHM3MOB B  MPOMBIIUIEHHOM
npou3BoJIcTBE», «KieTounas unxeHepus», «I eHHas UHKEHEPHUs».

JlabopaTtopHnas padora «3yueHue o0bEKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «lloaydyeHre MOJTOYHOKUCITBIX TIPOIYKTOBY.

Ikckypeusi «bruorexHonorus — BaKHEWIIas MPOU3BOAUTEIbHASL CHUJIa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaenune ¥ pa3BUTHE IBOJTIOIUOHHBIX MPEACTABJICHUH B 0MOJIOTHHI

OpomonuonHas teopusi Y. JlapBuHa. Ilpennocbulki BO3HUKHOBEHHS JTapBUHU3MA.
JKu3Hb 1 HayuyHas nestenbHOCTh Y. JlapBHHA.

JIBrkymue cuibl 3BodOUMM BHAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh
Pa3MHOXEHHUSI OPTraHU3MOB, HACJIEICTBEHHAs W3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHME,
€CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTHueckor Teopun sBomoruu (CTD). HeittpanpHas Teopus
sBomoIMU. CoBpeMEHHas BOJIOINMOHHAS OHOJOTHSA. 3HAYCHHE HBOJIIOIMOHHON TEOpUU B
(bopMHUPOBaAHNY €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdemoHncTpanuun

[Toptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, U. U. llImansraysen, [Ix. Xonneiin, [. K. benses.

Tabmuter u cxemsl: «Cuctema xuBoi npupoasl (o K. Jluanaero)y, «JlecTHula sXUBBIX
cymectB (mo Jlamapky)», «MexaHusm (QOpMHUPOBAHUS NPUCIIOCOOJICHUN y pacTeHUN U
KUBOTHbIX (mo Jlamapky)», «Kapra-cxema wMapmpyra mnyremectsuss Y. JlapBuHay,
«Haxonku Y. JlapBuna», «®Dopmber 60prOBI 3a cymiectBoBanue», «llopoasr romyOeit»,
«MHoroob6pasue KylnbTypHBIX (popMm KamycTei», «Ilopoapl qoMamHuX KUBOTHBIXY, «CxeMa
oOpa3zoBanus HOBBIX BHIOB (mo Y. [lapBuny)», «Cxema COOTHOIIEHUS ABIKYIIUX CHII
3BOMIOLINNY, «OCHOBHBIE MOJOKEHUSI CHHTETHUYECKON TEOPUH IBOJIIOIIUN.

Tema 2. MUKPO3IBOJIIOLHS U €€ pe3yJIbTaThl

[Monynsinust Kak 3neMeHTapHas eAuHUIA 3BOJOIUU. COBpPEMEHHBIE METOJbI OLEHKHU
FEHETUYECKOr0 pa3Ho00pas3usi U CTPYKTYphl nonyisinuil. 3meHnenne reHopoH1a TOMyISIUH



KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBIEHUE. 3aKOH reHeTH4ecKkoro paBHoBecus [x. Xapau,
B. Baiin6epra.

OnemeHTapHble (AKTOPBI (ABMXKYLIUME CHIIBI) HBOJIIOLMU. MyTallMOHHBIN mOpouecc.
KomOunatuBHasi usmMeH4uBOCTh. JIpeii) reHOoB — ciiyuyaliHble HEHAIpaBJICHHbIE W3MEHEHHUS
4acToT ayenedt B monyisiiusax. D(dekT ocHoBatens. Ipgexm OYmMulIOUHO20 20PIbILUKA.
CHudiceHue 2eHemuuecko20 pasHooopasus: npudunsl u cieocmsus. llpossienue s¢ghgpexma
opetiha cenog 6 Ooabwiux u manvlx nonyaayuax. Murpanuu. M3onsuus NOMYJISLINANA:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIoruuecKas (pernpoayKTUBHAS).

EctecTBeHHBI 0TOOp — HampaBisAOMUA (pakTop 3BoJonrH. DOpMBI €CTECTBEHHOTO
oTOopa: ABWKYUIUH, CTAOMIM3UPYIOIINA, pa3pbIBalonii (Iu3pynTuBHbIN). [lonoBoit oTOOD.
Bo3HukHOBEHNE U SBOJIONMS COIUATIBLHOTO MOBEICHUS )KUBOTHBIX.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pPe3yJlbTaT MHUKPO3BOJOLMHK. BO3HUKHOBEHME
npucnocoOjieHnii 'y  opraHu3MoB. Apomopdo3bl U uauoanantanuu. [Ipumepsi
OPUCTIOCOOJIEHUI Yy OpraHu3MOB: Mopdojoruyeckue, QPU3NONIOrHYeckue, OMOXUMUYECKUE,
noBeaeHueckre. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpyktypa. BupoobpasoBanue kak pe3yiabTaT MHUKPOIBOIOLHH.
W3onsmust — wimroyeBoit aktop BumooOpaszoBanus. IlyTu u cnocoObl BHI000pa30BaHMUS:
ajytonatTpuueckoe (reorpauyeckoe), CUMOATpUyYecKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionau3anus, ruopuanu3aims). JaMTenbHOCTh YBOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GpOpMUPOBAHUST OMOJIOTHUUECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OWOJNIOTMM B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHUS
6unopaznooOpasusi. MUKpPOIBOJIIOIMS M KOSBOJIOIUS MApa3uTOB U UX X035€B. MexaHU3MBbI
dbopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI O0OPHOBI C HEM.

JdeMoHCcTpamuun

IToptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabnuuel 1 cxembl: «MyTanmoHHass U3MEHYUBOCTHY, «llomymsimoHHast CTpyKTypa
BUJa», «Cxema TposBleHUs 3akoHa Xapau—BaitnOepra», «/[BHKyIiue CHIIBI SBOJIOIUN,
«IKOJIOTHYECKass M3O0JISIUS TONYJSIUui ceBaHCKoU (popenm», «['eorpadudeckas U30mAIUs
JUCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHUIBI Jaypckon», «llomynsirOHHBIE BOJHBI
YHUCIICHHOCTH XWIIHUKOB M KepTB», «Cxema JCHCTBUS €CTECTBEHHOTO 0TOOpa», «DOpMbI
O0opbOBI 3a cymiecTBOBaHUEY», «VHIYyCTpHambHBIH MeTaHu3My», <OKUBBIE HCKOITAeMBICY,
«ITokpoBUTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpenymnpexnaronias okpacka KUBOTHBIX,
«DuznonornyeckKue ajanTanumny, «IIpucrnocoONeHHOCTh ~ OpPTaHU3MOB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Bugay», «Buasi-nBoitHukn», «CTpyKTypa BHa B IPUPOJIEY,
«Cnocobsr  BUmoOOpazoBanus», «l'eorpaduueckoe BuUmoOOpa3zoBaHWE TPEX  BHUJIOB
JAHJBIIICH», « DKOJIOTHYECKOe BUA000pa30BaHUE BHIOB CHHUIDY, «IlOTHIIIONABI pacTeHUI»,
«KamnycTHO-peieUHbId THOPUIY.

OOGopynoBaHue: repbapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesa NTHUIl U 3BepeH C
MpUMepaMy Pa3JIMYHbIX MPUCIIOCOOJICHUH, Yydelia MTULl U 3BEpPell pa3HbIX BUIIOB, repdapuu
pacTeHui OJM3KUX BUJIOB, 00Pa30BaBIIMXCS PA3TUYHBIMU CIIOCOOAMMU.

JlaGopaTopHasi pabota «BpisiBIeHHE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BUJIAY.



Jlabopatopnas pabora «llpucrocoOneHuss OpraHu3MOB M HUX OTHOCHUTENIbHAS
1e71eCO00pa3ZHOCThY.

JlabopatopHas pabora «CpaBHEHHE BUJIOB 110 MOP(OIOTHYECKOMY KPUTEPHUIOY.

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl u3ydeHus MakpoldBoMOUMH. llaseoHTONOrMYECKME METOIBlI HW3Y4YEHHS
sBosouu. [lepexonnsie Gpopmbl U (hUTOreHETUYECKUE PSIABI OPTaHU3MOB.

buoreorpaguueckue MeToapl u3ydeHus sBodouuu. CpaBHeHue @uopsl U (ayHb
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3eMian. Buabl-SHAEMUKH U PETUKTHI.

OMOpHOJIOTUYECKHE M CPABHUTENbHO-MOP(POJIOrMUYECKUE  METOAbl  HU3y4YEHUs
ABOIOLMH. |'eHETHUECKHE MEXAHU3MBI YBOJIIOLUHA OHTOIE€HE3a U MOSBIEHUS 3BOJIOLIUOHHBIX
HOBILIECTB. [ 'OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. PynMMeHTapHble OpraHbl U aTaBU3MBI.
MounekynsipHO-T€eHETUYECKHE, OHOXMMHYECKME M MAaTeMaTHYeCKHe METOAbl HU3yYeHHUS
sBOMOIMHU. ["'oMonoruyHbie reHbl. COBpEMEHHBIE METOJbI MOCTPOEHUS! (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLHSI TECHOMOB.

OO6mue 3aKOHOMEpPHOCTH (MpaBwia) HBOMOUMH. [Ipunyun cmeHvl  QyHKYUI.
HeoOpaTumocTs 3Bosonuu. AnantuBHas paauanusa. HepaBHOMEPHOCTh TEMITOB IBOJIIOIUH.

JemoHncTpanuun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuupt u  cxeMbl: «DWIOTEHETUYECKUN Pl JIOMIAAW», «APXEONTEPUKC,
«3Bepo3yObie smiepb», «Cteronedansy, «Punnopute», «CeMeHHBbIE MaoOPOTHUKN,
«buoreorpaduueckre 30HbI 3emuny, «/peid koHTHHEHTOBY», «Penukthiy», «HauanpHbie
CTaAuM HSMOPHOHATIBLHOTO PA3BUTUS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHUHBIE W
aHAJIOTUYHbBIE OpraHbl», «PyauMeHTh», «ATaBU3MbI», «XpPOMOCOMHBIE HAOOPHI YeOBEKA U
muMIan3e», «[ TaBHbIe HATTPaBICHHS dBOTIOIUNY, «OO0IIHe 3aKOHOMEPHOCTH IBOTIOLIUN.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MyJIsHKA HMCKOMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIUU
HAaCEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHnble rumoTe3pl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOMOreHe3 M IMaHCIEepMUs.
JloHay4HbIE MIPEACTABICHUS O 3apOKJIECHNUN KU3HU (KpeauuoHu3M). I 'nurore3a mocTosIHHOrO
caMO3apoXIeHUs XKU3HU U e€ omnpoBepxkeHue onbiTamu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IponcxoxaeHue KU3HU U aCTPOOHOIIOTHA.

OcHOBHbIE 3Tambl HeopraHuuecko HsBomtouuu. IlmanerapHas (reojoruyeckas)
ABOJIIOIUSI. XUMUYECKass SBONIONWA. AOWOTCHHBI CHUHTE3 OpPraHWYECKHUX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnnepa u I'. FOpu. O6pa3zoBanue moirumMepoB U3 MOHOMEPOB.
KoanepBatnas runoreza A. WM. Onapuna, runore3a nepBuyHoro OynboHa JIx. Xoinjeiina,
reHeTrueckas rumoteza I'. Ménnepa. Pubosumer (T. Yek) m rumorteza «vmupa PHK» V.
I'un6epra. @opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmn u Metonsl €€ un3ydeHud. Mckomaemble OpPraHMYECKHE OCTATKH.
I'eoxponosiorust u €€ Meroasl. OTHOcUTENbHAasT W aOCOJIIOTHAsE T'€OXPOHOJIOTHS.
I'eoxpoHosiornueckas mKaua: 30Hbl, 3pbl, IEPUOBI, SIOXU.



HauanbHbie 3Tansl opranndeckor 3Botonuu. [[osiBIeHNE U 3BOJIIOLNS MTEPBBIX KIETOK.
Dol Metabonn3Ma. BosHUKHOBEHHE MEPBBIX 3KOocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM KaK aHajor mepBeiX Ha 3emuie coodmecTB. CtpoMaronuThl. [IpokapuoTsl u
JYKAPHUOTBHL.

[IpoucxoxaeHue 3ykapuoT (CuMOUOTreHe3). DBOTIOIMOHHOE TTPOUCXOKICHNUE BUPYCOB.
[IponcxoxaeHrne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HMKHOBEHME OCHOBHBIX TPYIII
MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE Tallbl BOJIIOIMU BBICIIUX pacTeHUU. OCHOBHBIE apoMop(oO3bl pacTeHHUII.
Beixon pacrenut Ha cymy. llosBiieHHME CHOPOBBIX pacTEHUM M 3aBOEBAHUME UMU CYLIU.
Cemennsie pactenus. [IpoucxoxaeHne IBETKOBBIX PACTCHUMN.

OcCHOBHBIE ATaIlbl HBOJIOLUHUH KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benjackas ¢ayna. KemOpulickuii B3pbIB — TMOSIBJICHHE COBPEMEHHBIX THUIIOB. IlepBbie
XOpJ0BbIC )KUBOTHBIC. JKU3HB B BOJIE. DBOJIIOIHUS MO3BOHOYHBIX. [Ipoucxoxaenue ambpuouii
u pentwinii. [Iporcxoxaenne MiekonuTaomux u nruil. [IpuHiun kirodeBoro apomopdosa.
OcBoeHune 6€Cri03BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emiie MO 3paM W MEpUuoAaM: apxeH, MpOTEPO30il, Majaeo30M,
Me3030#, KaitHO30M. OOImas xapakTepuCcTHKa KIUMaTa U Te0JIOTHYECKUX IPOIECCOB.
[TosiBieHHE W paclBET XapaKTEPHBIX OPraHU3MOB. YTjeoOpa3oBaHWE: €r0 YCIOBUS H
BJIMSIHUE HA Ta30BBIM COCTaB aTMOC(]EpHI.

MaccoBble BBIMUPaHHS — SKOJOTMYECKUE KPU3UCHI TPOUIIOro. [IpuuuHbl U cieacTBus
MaccOBBIX BbIMUpaHH. COBpPEeMEHHBIA OSKOJOTUYECKUUA KpPU3UC, €ro OCOOEHHOCTH.
[Tpobnema coxpaHenus Ouopa3zHOOOpa3us Ha 3emiie.

CoBpemeHHasi cuctemMa opraHuueckoro wmupa. [lpunmunsl — kimaccuduxanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . MeunukoB, A. U. Onapus,
JIx. Xongeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumer m cxembl: «Cxema ombiTa @. Pegm», «Cxema ombita JI. Ilactepa mo
U3YUYEHUIO CaMO3apoXKIeHMs Xu3HW», «Cxema ombita C. Mwumiepa, I'. HOpwu», «3Drtamsl
HEOPraHUYECKOM 3BOJIIOLMW», «l'eoxpoHonornueckass wmkanay, «HavanpHple 3Tansl
OpraHu4YecKkoi HBomOIMN», «Cxema oO0pa3oBaHUA OYKApHOT NYTEM CHUMOUOTEHE3a,
«Cuctema xuBod mpuponb», «CTpoeHue BUpyca», «ApoMopdO3bl  paCTECHUI»,
«Punnoute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCTH», «MXWU»,
«ITanopotHukmn», «l'omoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHU», «Cxema
pa3BUTHS ~ KMBOTHOTO  MHpa»,  «Apomopdo3bpl  KUBOTHBIX»,  «lIpocTteitmmey,
«KumeunononoctHeie», «Ilmockue depBu», «UneHucroHorue», «PuiObI», «36MHOBOIHBIC,
«IIpecmbikaromuecs», «lItuupy, «Miaekonutaromuey», «Pa3BUTHE KH3HM B apXEUCKOMN
apen», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B MAICO30MCKOM 3pey,
«Pa3BuTHE KU3HH B ME3030MCKOU 3pe», «Pa3BuThe XU3HM B KaWHO30MCKOM 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.

O6opynoBaHue: repdapul pPacTEHUM Pa3IUYHBIX OTAEJOB, KOJUJICKIIMM HACEKOMBIX,
BJIAJKHBIE IIPEINApaThl )KUBOTHBIX, PAKOBUHBI MOJUIKFOCKOB, KOJUIEKIIMU HUIJIOKOKHUX, CKEJIETHI



MO3BOHOYHBIX XKUBOTHBIX, Uydesia MNTHUL] U 3BEPEH, KOJUIEKIIMM OKAaMEHEJIOCTEM, MOJIE3HBIX
HCKOTMAEMBbIX, MYJISI)KA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas naboparopHasi padora «MonenmnpoBanue onsiToB Muiepa—tOpu no
M3YUYEHUIO A0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUI B IEPBUUHON aTMOchepe».

JlabopaTopnasi padora «M3yueHue W omHMcaHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHu3MOB.

IIpakTnueckas padora «lI3yuenre 0COOEHHOCTEH CTPOECHMSI PACTEHHM pa3HbIX
OTJZIEJIOBY.

IlpakTuueckass padora «M3ydyeHne OCOOCHHOCTEM CTPOEHHS TMO3BOHOYHBIX
KUBOTHBIX.

Tema S. IIpoucxoxaeHue yejioBeka — aHTPOINoOreHes

Pa3znensl u 3agaun aHTpOIonoruu. MeToapl aHTPOIIOIOTHH.

CTaHOBIJIEHUE TIPEACTABICHUN O MPOUCXOKJICHUH YeJIOBEKa. Penrno3Heie BO33peHUs.
CoBpeMEHHbIE HAYYHBIE TEOPUHU.

CxoncTBO 4enmoBeka C KMBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHHE YeJOBEKa.
CBueTeIbCTBA CXOJCTBA 4YEJIOBEKA C J>KMBOTHBIMHU: CPAaBHUTEIHLHO-MOP(OIIOTHIECKHE,
aMOpuosiorudeckue, (Puznoaoro-onoxumMuyeckue, nopegaeHdeckre. OTIMYMS YEIOBEKa OT
KUBOTHBIX. [IpsMOXOXJeHHEe W KOMIUIEKC CBSI3aHHBIX C HUM TMpU3HAKoOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBLHOW CUCTEMBI.

HBuwxymme cuibl  (akTopbl) aHTpomoreHe3a: OHOJOTHYECKHUE, COIUATIbHBIE.
CooTtHorieHre OMOJIOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE  CcTaauM  aHTpororeHe3a. PaHHue  4enoBekooOpa3zHble  00€3bsIHBI
(IPOKOHCYJIBI) U paHHUE TOHTUABI — OOIIUE MPEJIKH YeIOBEKOOOPa3HbIX 00€3bsSH U JIOJEH.
ABCTpaJIONIUTEKN — JBYHOTHE NpeAKu Jrojei. UenoBek yMenblil, IEpBblE U3TOTOBIECHUS
opyauii Tpyma. UemoBek NMPSMOXOISIIMK W TEPBBIA BBIXOJ JIIOJICH 3a mpenesibl AQpuky.
YenoBek reiaenbOeprckuii — o0l TMPeaoK HeaHJIEePTaThCKOI'O0 YeJOBEKa M UeJloBeKa
pazyMHOTO. YesoBEeK HEaHAEPTAIbCKUUA Kak BHJ JIOJCH XOJOJHOTIO Kimmara. YenoBek
pa3yMHBbId COBPEMEHHOTO THIMA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DOBOJIIOIMUSI COBPEMEHHOTO 4YeJioBeKa. ECTeCTBEHHbIM OTOOpP B MOMYJIALMSAX YEJIOBEKA.
MyTtanuonHbiii  mporiecc ¥ nonumopdusMm. [lomynsimoHHBIE BONHBI, Apeid T'eHOB,
mMurpanms u «3GHEKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue packl. [lonsitue o pace. bonbuime pacel: eBponeouHas (€Bpa3uiickas),
aBCTpajo-HerpouaHas (PKBaTOpUaIbHAS), MOHTOJIOMAHAs (a3MaTCKO-aMepUKaHCKasi). Bpems
W TYTH pacceleHusi 4elloBeKa Mo IulaHeTe. EnuHCTBO wyenoBedyeckux pac. Hayunas
HECOCTOATEIBLHOCTh pacu3Ma. [IpucrmocoOseHHOCTh YeloBeKa K Pa3HBIM  yCIOBUAM
OKpYyXaroien cpeasl. Biausiaue reorpaduyueckoit cpeasl U apeiida reHoB Ha MOPQOIJIOTHIO U
(U3HOTIOTHIO YEITOBEKA.

MexaucuMiinHapHbple  MeToAbl B (u3nueckol (OMOIOTHMYECKOi) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOMNOJIOTUS U MAJICOAHTPONOJIOTUSI  YEIOBEYECKHX  IMOMYJISIUM.
buocouuanbuble  ucciaeqoBaHUA ~HpUPOAbl  4yeloBeka. McciienoBaHue — KO3BOJIIOIUU
OMOJIOTMYECKOT0 U COLIUAJIBHOTO B YEJIOBEKE.



JdemoHcTpanuun

IToprpetsr: Y. lapsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuipl u  cxembl: «MeToabl aHTponoioruun», «['0JTOBHOW MO3r UeloBEeKay,
«HenoBekooOpa3Hbie 00€3bIHBIY, «CKEIET YEeIOBEeKa U CKEJIeT MIUMMaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBHXKYyIIME CHJIBI AHTPONOTEHE3a», «IBOJIOIUOHHOE JIPEBO YEIIOBEKA,
«ABcTpanonutek», «YenoBek ymenslid», «YHemoBeK NPAMOXOIAIINI», «JleHUCOBCKUI
yenoBek» «Heanaepransub»y, «KpomanboHIbIY, «lIpeaku yenoBeka», «ITambl 3BOJIIOLUAN
YyeJ0BeKay, «Pachl yemoBeKay.

O6opynoBaHue: MyJSIKUM OKaMEHEJOCTEH, MNpeIMETOB MaTEepPHATIbHON KyJIbTYpPHI
OPEIKOB ueJioBeKa, penpoAykiuu (pororpaduu) KapTuH ¢ MHQPOJIOTHUYECKUMH H
OMOJICCKUMH CIOKETaMHU TPOUCXOXKJICHUST YesioBeka, gotorpaduu HAXOJO0K HCKOMAEMBIX
OCTaTKOB YEJIOBEKA, CKEJIET 4YEJIOBEKA, MOJENb Yeperna 4YeJOBEKa M dYepena MIHMIIaH3e,
MOJIEJIb KUCTH YEJI0BEKA U KUCTH IIMMIIAH3€, MOJIENIN TOpCca MPEIKOB YEIOBEKA.

Jlabopatopnas paGora «M3yueHue OCOOECHHOCTEH CTpOEHHUsI CKelleTa 4YeJOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKIECHUEM.

IIpakTnueckas padora «/3yueHne SKOJOrMYECKUX aJanTaluil YeJ0BEKa.

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MoOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkzieHue W paszButue sKkonoruv B Tpyaax A. ['ymGonbara, K. @. Pymbe, H. A.
CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun 3xonoruu. CBsi3b
AKOJIOTUH C IPYTUMHU HAyKaMHU.

Mertonp! sxonorun. [lonesbie HaOMIOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH: TPUPOIHBIE U
nabopaTopHbie. MoJeaupoBaHue B IKOJOTHMH. MOHHUTOPHHI OKpYKaroIlel Cpenbl:
JIOKaJIbHBIN, PETMOHAJIBHBIA U TJ100aJIbHBIN.

3HaueHUE HKOJOTUYECKUX 3HAHUM JIJIS1 YEIOBEKA. JKOJOTHUECKOE MUPOBO33PEHUE KAK
OCHOBa CBs3€H 4enoBedecTBa ¢ mpuponor. MopmMupoBaHHUE HKOJOTHYECKOW KYJIbTYPHI H
AKOJIOTUYECKOI TPaMOTHOCTH HACEJICHHUS.

JdeMoHCcTpamumn

[Moptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuiel u cxeMbl: «Pa3genbl  skoiormm», «MeToapl skonorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOUIEN CPEIIbD».

JlaGopaTropHasi padora «/3ydeHue METO10B AKOJIOTHYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmsl U cpeaa 00MTaAHUSA

Okonornyeckue (GaKTOppl W 3aKOHOMEpHOCTH uX jaeiictBusa. Kiaccudukarus
HKOJIOTHYECKUX  (DaKTOpPOB: aOMOTHYECKUE, OWOTHUYecKHWe, aHTpomoreHHeie. OO0mme
3aKOHOMEPHOCTH  JIeWCTBUA JKojormdeckux ¢akropoB. IIpaBuno wmmaEMyma (K.
mpenrens, FO. JIubux). TonepaHTHOCTH. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAaHU3MBI.

AbGuotnueckue (Qakropsl. CBeT kak skojorudeckuit ¢daxrop. JlelcTBHEe pa3HBIX
YYaCTKOB COJIHEUHOTO CIIEKTpA Ha OPraHU3Mbl. OJKOJIOTMYECKHE TPYIIIbl PACTEHUU U
YKABOTHBIX 0 OTHOLIEHUIO K cBeTy. CUTrHaJIbHAs PoJib cBeTa. POTONEPUOAU3M.



Temneparypa kak skojoruyeckuil axkrtop. [lelicTBue Temmneparypbl Ha OpraHU3MBI.
[IoMKWIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3MBbl. OBPUTEPMHBIE W CTECHOTEPMHBIE
OpraHU3MBI.

BnaxHocTh kKak akojornyeckuid ¢axrop. [Iprucnocobnenust pacTeHU K MOAIEepKaHUIO
BoAHoro Oananca. Kiaccudukauus pacteHuil mo otHomeHuro Kk Boje. Ilpucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIyOUHHAS
MOJANOYBEHHAs, BHYTpUOpPTraHU3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTU Cpell OOUTaHUS
opranu3MoB. [Ipucnoco6iennst OpraHu3MoB K )KU3HU B PA3HBIX CPEIaXx.

buonornueckue putmbl. BHemHne u BHyTpeHHHE pUTMBI. CyTOUHBIE U TOAUYHBIE
puTMbL. [Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

XKuznennsie popMbl opranu3moB. [lonstue o xxu3HeHHOU dopme. KuzHeHuole GopMel
pAcTEHHUI: J1epeBbs, KYCTApPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPAaBBHI.
Kuznennole QOpMbI KHUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a’3pOOHOHTHL. OCOOEHHOCTH
CTpoeHus U 00paza >KU3HHU.

buotnyeckue ¢akropel. Buasl OMOTHYECKHMX B3aMMOJEWUCTBHI: KOHKYpPEHIIHUS,
XMIHUYECTBO, CcuMOMO3 u ero ¢opmbl. [lapazutuszm, koomepaiusi, MyTyalu3M,
KOMMEHCanu3M (KBapTHUPAHTCTBO, HaxJeOHM4ecTBO). HeTrpoduueckue B3auMoaeicTBus
(Tonmueckue, popuyeckue, padbpuueckue). 3HayeHUE OMOTHUECKUX B3aMMOJEUCTBHUM IS
CYIIIECTBOBAHUS OPTaHU3MOB B cpejie 0OuTaHus. [[puHINIT KOHKYPEHTHOTO UCKITFOUEHHUS.

JdeMoHCTpamuun

Tabmuupt u  cxembl:  «Okosnorudyeckue  (axtopel», «CBETOBOM  CHEKTPY,
«OKOJIOTUYECKUE TPYNNbl JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TeIIoKpOBHbIE
KUBOTHBIEY», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DU3MOIOTMYECKUE ANaNTAlUU KUBOTHBIXY,
«Cpenbl  oOuTaHUs OpraHu3MoB», «buonorudeckue puTMmbly, <«Ku3HEeHHBIE (QOPMBI
pacteHui», «KuzHeHHble (OPMBI )KUBOTHBIX», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO Jiecay,
«3Jkocuctema XxBoWHOro Jecay, «llenn nuTanus», «XuimHUYECTBOY, «llapazuTuzm»,
«Konkypennus», «Cumo6mo3», «KoMMeHncanuzm.

O6opynoBanue: repbapur pacTeHUM W JKHUBOTHBIX, MPHUCTIOCOOJEHHBIX K BIIMSHUIO
Pa3TUYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOMBBIX, TEHEIIOOMBBIX W
TEHEBBIHOCIIMBBIX PACTEHUI, CBETOIIOOUBBIE, TEHEIIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHbIE
pacteHusi, repOapuu U KOJUIEKLIUU TEIUIOIIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOWYUBBIX
pacTeHuil, yydena NTHI[ U 3BEpeil, repbdapuu pacTeHH, OTHOCSIIMUXCSA K TUTpoduUTaM,
Kcepodutam, Me3oduTaM, KOMHATHBIE PACTCHUS MAHHBIX TPYII, KOJUICKIIMH >KUBOTHBIX,
oOWTalOMUX B Pa3HBIX Cpenax, Tepbdapuy W KOJUICKIIMA pPACTeHWH ¥ JKUBOTHBIX,
o0nafalonmx 4YepTaMu MPHUCIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM >KU3HH,
repOapuy ¥ KOJUICKIIMN PACTCHUW W JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJIJICKIIHH
KUBOTHBIX, YIACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHasi pabora «BpIABICHHE MPUCTOCOOJICHUNH OPraHU3MOB K BIIMSHUIO
CBETa.

JlaGopaTopHasi pabora «BbIABICHHE MPUCTOCOOJICHUN OpPraHU3MOB K BIIMSHUIO
TEMIEPATYPbD».



JlabopaTopHasi pa6orta «AHATOMHYECKUE OCOOCHHOCTH PACTEHHI M3 pPa3HBIX MECT
OOHUTaHU.

Tema 8. Dkosi0orust BUA0B U MOMYJISILMH

DKOJIOTMYECKUE XapaKTepUCTUKH mnomysanuu. llomynsuuss kak Ouosiorudyeckas
cucteMa. Posib HEOJTHOPOJHOCTU Cpefibl, PU3HUECKUX OapbhepOB U OCOOCHHOCTENH OMOIOTUU
BUJIOB B (DOPMUPOBAHUM TTPOCTPAHCTBEHHON CTPYKTYpPHI MomyJssiiuii. OCHOBHbBIE MOKa3aTeNH
MOMYJISILIMKU: YUCIEHHOCTh, IJIOTHOCTh, BO3PAcCTHAsl M TMOJIOBAasi CTPYKTYypa, POXKAAEMOCTb,
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.

DKOJIOTUYECKAs CTPYKTypa nomyanuu. OneHka YMCIEHHOCTH NonyJisaiuu. JJnHaMuka
NonyJisiiuk U €€ peryasiuus. buoTtndeckuii moteHuuan nonyisiuuu. MoJeaupoBaHue
OMHAMUKU Tonyyisiuuv. KpuBble pocTa YMCIEHHOCTHM TONyJsiivu. KpuBble BbIKHWBAHUSL.
Perynsinuss 4MCIIEHHOCTH TOMYJISIUNA: poOJib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUJoB (r- u K-ctparerun).

[TonsiTue 00 sKoyiorMYecKod HuUle BUja. Mectoobutanue. MHoroMepHas MOJEb
skonornyeckon  Humm k.M.  XartumHcoHa.  Pa3mepbl  3KOJIOTMYECKOW  HHIIM.
[ToreHmanbHast U peain30BaHHAS HUIIH.

Bua kak cucrema nomyssiuuii. Apeanbsl BUAOB. BUIIbI U MX KU3HEHHBIE CTPATETUH.
DKOJI0rn4YecKrue SKBUBAJICHTEHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUTpalUil KUBOTHBIX. bBHOJIOrMYeckue HWHBA3UU
Yy KEPOIHBIX BUJIOB.

JdeMoHCTpamuun
[Toptper: dx. . XaTuuHCOH.
Tabnuiel " CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYJIALIUN Y,

«IIpocTpaHcTBEHHAss CTPYKTypa monyisiqumn», «Bo3pacTHele mnHUpaMHuabl MNOILYJISLIAN,
«CKOpOCTh 3acelieHus TOBEPXHOCTH 3€MJIM PAa3IUYHBIMU OpraHusMamu», «Mojenb
skojornueckor Humu Jx. M. XaTynuHcoHa.

O6opynoBaHue: repOapun pacTeHUN, KOJIJIEKITUU YKUBOTHBIX.

JladopaTopHasi padota «IIpucrnocobiieHnss CeMsiH paCTeHUI K PaCcCEIICHUION.

Tema 9. Jkos0rusi co0001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3moB. buoreHos u ero ctpykrypa. CBs3u MeXIy OpraHu3MamMu B
ouoreHose.

OkocucteMa kak OTKpbITas cuctema (A. JIkx. Tencnu). DyHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B DKOCUCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckne menm u cern. AOuotmdeckue OIOKu »dKocucteM. [louBBI W Wbl B
sKocucTteMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeNu »HKocUcTeMbl. buomacca M mNpoOAYKIUA. DKOJIOTHYECKHUE
MAPaMHU/JIbl YUCeN, OMOMACChl U SHEPTHUU.

Junamuka  skocucmem.  Kamacmpoguueckue — nepecmpouxu. Dnykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKllecCUU. [lepBUUHbIE U BTOPUYHBIE
CYKLIECCUM M WX NPUYUHBL. AHTPONOTEHHBIE BO3ACHCTBHS Ha cykueccuu. KimmakcHoe
cooO1ectBo. buopasnoobpasue U MoaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKOCUCmeMbl MOpeli U OKeaHOs.
Oxocucmemovl myHOp, 1ecos, cmenet, nyCmbiHb.

AHTpPONIOTEHHBIE DKOCHUCTEMBL. ArposkocucteMa. ArpouneHo3. Pasmnums Mexnay
AHTPOIOTEHHBIMU U MIPUPOAHBIMU IKOCUCTEMAMHU.

VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. lopozackas ¢iopa u
dayna. CunanTponuzaimusi ropojckoil ¢ayHsl. buonoruueckoe u Xo3sMCTBEHHOE 3HAUCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUM OpPraHU3MOB B
skocuctemax. Ponb kackaonozo sgpgexma u 6u008-30upuxamopos (Kiouesvix 6udos8) 8
@yHkyuonuposanuu sxkocucmem. IlepeHOC DSHEPrMM M BEIIECTB MEXKIY CMEXHBIMU
IKOCUCTEMaMU. Y CTOWYMBOCTh OPraHU3MOB, TOMYJSIUHA W DSKOCHUCTEM B  YCIIOBUSX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHUCTBUIA.

Mexanusmol  6030eticmeust  3a2pA3HEHUl PA3HLIX MUN08 HA CYOOpPeaHU3IMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJLOSUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 68030elicmaus. MeTo0I0TUsI MOHUTOPUHIAa €CTECTBEHHBIX
U QaHTPOTIOTEHHBIX IKOCHUCTEM.

JemoHcTpanuun

[optper: A. JIxk. Tencnn.

Tabmuuplr 1 cxembl: «CTpyKTypa OHMOILIEHO32», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOTO Jeca», «DyHKUHOHAIbHBIE TPYIIbl OpPraHU3MOB B
skocucteme», «KpyroBopor BemectB B 3kocuctemey, «llemu nurtanus (mactOuIHas,
JETpUTHAA)», « IKOJOTUYECKAs MUpaMuUa Yucen», «IKoJoruieckas mupaMmuia 0momMaccob,
«JKoyoruyeckas mupamuaa sHeprum», «O0pazoBanue 6oiota», «[lepBuunas cykueccus,
«BoccraHoBneHue Jieca mnocie noxapay, « JKocuctemMa ozepay, «ArpoieHos», «Kpyrosopor
BEIIECTB U TIOTOK SHEPTHUH B arpoiieHose», «lIpumepsl ypooskocuctem.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yy4ena MTHI] U 3Bepei,
repOapuu KyJbTYPHBIX U IUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi  paGora  «M3ydeHme  pa3HOOOpasWsi  MEIKHX  IMOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHsl «IKCKypCHsl B TUIIUYHBIN OMoTreorieHo3 (B n1yOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJTbHBIM UM TIOMMEHHBIN JIYT, 03€pO, OOTIOTO)».

IKCKypcust «IKCKypCHs B arpo3KOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SCTBO)».

Tema 10. buocdepa — riodanbHast IKoCHCTEMA

buocdhepa — obmennanerapHas o0oo4Yka 3eMid, T/I€ CYNMIECTBYET WIH CYIIECTBOBAIA
KW3Hb. PazBurhe mnpencraBieHudi o Owochepe B Tpymax . 3iocca. Yuenme B. M.
Bepnanckoro o 6uochepe. Odmactu 6uochepsl u e€ cocrap. JKupoe BemecTBo 6nochepsl u
ero (QyHKIIUH.

3aKOHOMEpPHOCTH  cyllecTBoBaHUsl  Ouocdeprl. OcobeHHocTH  Ouocdepbl  Kak
ro0aIbHOM dKOCHCTEMBI. JInHaMuueckoe paBHOBecue B Onochepe. KpyroBopoTsl BeliecTs
1 OmoreoxuMuueckue nukKIibl (yriepoaa, a3ota). PuTtMuuHocTs sBieHuit B Ouocdepe.



3oHanbHOCTh Ouocdepnl. Ilonarue o Ouome. OCHOBHbIE OMOMBI CYIIW: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHbIE WM IMIMPOKOJUCTBEHHBIE Jieca, CTENHU, CaBaHHbBI, IyCTHIHH,
TPOMHUYECKHUE JIeca, BHICOKOTOpbsi. KiuMar, pacTUTEIbHBIN U AKUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (YHKIUSA >KUBBIX CHCTEM, OIIEHKAa HUX PECYpPCHOTO IMOTEHIHAIa U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanuun

IToptpetsl: B. . Bepuanckuii, J. 3rocc.

Tabmuupt u  cxembl: «l'eocdepsr 3emau», «KpyroBopoTr azora B HOpUPOILH,
«Kpyrosopot yriepoaa B npupoze», «KpyroBopor kuciaopona B npupoae», «Kpyrosopor
BOJIbI B IpHUpozae», «OcHOBHBIE OMOMBI cylny, «KinnMmarnueckue nosica 3emiiny», « TyHapay,
«Taiira», «CMmemanubii nec», «lllupokonuctBennsii nec», «Crenby, «CaBaHHaY,
«ITycTeiHsay, « Tponuyeckui jecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YestoBek U OKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3UCHI U WX TpuuuHbBL. BosxaeiicTBue denoBeka Ha Ouocdepy.
3arpsizHeHune BO3AYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa TIOYBEHHBIX pecypcoB. H3MmeHeHue
KJIUMaTa.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTCNIBHBIM M JKUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOIO M >KMUBOTHOTO MHpa. OCHOBHBIE NPUHUMUIIBI OXpaHbl NpHpoAbl. KpacHbie
kauru. Ocob6o oxpansiembie mnpupoansie tepputopuu (OOIIT). boranuueckue canasl u
300JI0TUYECKHUE TTAPKH.

OCHOBHbIE TPUHLMIBI YCTOMYMBOIO  Ppa3BUTHS  YEIOBEUECTBA U  IPHUPOJIBIL.
PanronansHOE MpUPOIOIIONIH30BAHUE U COXPAHEHHE OMOJIOTUYECKOT0 pa3HOOOpa3ust 3eMIIu.
OO0mue 3aKOHOMEpPHOCTH  IJIOOANTBHBIX  JIKOJIOTMUECKHX  Kpu3ucoB. (OcobOeHHOCTH
COBPEMEHHOI'0 KPU3HCa U €r0 BEPOSTHHIE MTOCIIEACTBUS.

Pa3Butrie METOAOB MOHUTOPUHIA PAa3BUTUS OINACHBIX TEXHOTE€HHBIX IPOLIECCOB.
CucmemHvle ucciedoganus nepexooa K pecypcocbepezaiowell U KOHKYPEHMOCHOCOOHOU
sHepeemuxe.  buonoeuuecxoe  paszmoobpazue  u  obuopecypcel.  Hayuomanvhuoie
uHgopmayuorHvle cucmemul, obecneuusarwue O0OCMyn K UHGOpMaAyuu no COCMOSHUIO
omoenvHblx 6u008 u dxocucmem. (OCHOB8bI 3KOpeadburumayuyu 3KOCUcmem U cnocoobos
bopbbOBI ¢ buonospescoeHusmu. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanuun

Tabmuiet 1 cxembl: «3arpsizHeHHE aTMOChephl», «3arps3HEHHE TUAPOChHEphD,
«3arpsizHenne mouBbk», «llapHuKoBEIT 3ddekT», «Ocobo oxpaHsEeMble MNPUPOTHBIC
TEppUTOpUNY, «Moien ynpaBiasieMOro Mupa.

Oo6opynoBanue: ¢oTtorpadun OXpaHSIEMbIX PACTCHHA W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHOM KHUTH pErnoHa.



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3ysbTaTaM OCBOCHHUS OOYYarOIUTUMUCS
MpOrpaMM CpeIHETO 00111eT0 00pa30BaHUs: TUYHOCTHBIC, METAIIPEAMETHBIE U TIPEAMETHEIE.

B cTpykType TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS IIPOTPaAaMMBbI 110 OMOJIOTHUU BbIJEICHBI
CIIEIyIOIIME COCTAaBJISIOLIME: OCO3HaHUE OOY4YaIOIMMUCS POCCHUMCKON IpaskJaHCKOMN
UJIGHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CaMOOIIPEIECTIECHUIO,
Hanuyue mMomusayuu K OOYYEHHIO OWOJIOTHM, yereHanpasieHHoe pa3zeumue BHYTPEHHUX
yOeXKJICHU JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPaTULIMMA
pa3BUTHA OHOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb  O0YUYaAIOITUXCS
PYKOBOJICTBOBATbCSI B CBOEH JEATENHOCTU IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH,
OPUCYUIUMU  CUCTEME  OHOJIOTMYECKOro  o0Opa3oBaHUsl,  Haluuue  NpagoCO3IHAMUSL
AKOJIOTUUECKOU KYIbTYphI, CHOCOOHOCMU CMABUMb TISITH U CTPOUTH )KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MPOrPAMMBI 1O OHOJIOTHU JOCTUTAIOTCS B
€MHCTBE y4eOHON W BOCTHMTATEIBHON JEATEIBHOCTH B COOTBETCTBUHM C TPaAUIIMOHHBIMU
POCCUHUCKMMHU  COLIMOKYJIBTYPHBIMH,  HMCTOPUYECKUMU HM  JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSMH, MPUHSATHIMU B OOIIIECTBE MPaBUIAMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT
npoleccaM CaMOIIO3HAHMS, CAaMOBOCIMTAaHHMS M CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEU
NO3ULIMH JIMYHOCTHU, NATPUOTU3MA U YBAXKEHUS K 3aKOHY W MPABOIOPSIKY, YEIOBEKY TPyl
U CTapliieMy IMOKOJICHHIO, B3aMMHOTO YyBa)XCHHs, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY
HACJIEAUIO U TPAJIHULMAM MHOTOHAMOHAIbHOro Hapoaa Poccuiickoit denepaunn, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS YyueOHOro mnpeameTa «bUONOTHS» JOKHBI
OTpa)kKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOITUXCSl PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON
BHYTPEHHEN TMO3WIHUEH JIMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpPHEHTAlUM, IMO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO
00IIeCTBa, PACIIUPEHUE )KU3HEHHOTO OTBITA U OTBITA JACSITEILHOCTH B MIPOIIECCE peaTn3alun
OCHOBHBIX HaIpPaBJICHUN BOCIIUTATEIBHON AEATEILHOCTH, B TOM YKCIIE€ B YACTH:

1) rpakaIaHCKOT0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOYYaIONMIETOCs KakK aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TPaB M OO0S3aHHOCTEH, yBa)KCHHE 3aKOHA W
MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON MACATEIBHOCTH TIPH CO3JIaHUUA YIEOHBIX
MIPOEKTOB, PEUICHUH YYEOHBIX U IO3HABATENbHBIX 3aJlay, BBIOJIHEHUU OHOJIOTHYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONpPEENATh COOCTBEHHYIO TMO3WIMIO I10 OTHOIIECHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBIICHATH €€;



YMEHHUE YYUTHIBAaTb B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJCH C pa3HbIMU YOCXKACHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOIIECCE COBMECTHOIO BBHIMIOJIHEHUS YYEOHBIX,
MO3HABATENBHBIX W MCCIEAOBATENBCKUX 3a7ay, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXIAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHNS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh  POCCUMCKON  TPaXKIAaHCKONW  MJICHTHUYHOCTH, MATPUOTU3MA,
YBAKEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoanHoi, ropaocTu 3a cBOu
Kpaii, cBot0 PoinHy, CBOM S3bIK U KYJBTYPY, NPOILIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapoja Poccuuy;

[EHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACIECAUI0 M TaMSITHUKAM MPUPO/IBI,
TOCTHKEeHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIQJ POCCHUMCKUX YYEHBIX B CTAHOBIICHHUE U Pa3BUTHE
OMOJIOTMHY, TIOHUMAaHMsI 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKH3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTRA;

ujeiHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHO © 3ammure (OreuecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN pOCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE  PEIIEHUSs,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUA LIEHHOCTEW CEMEHWHOW JKM3HU B COOTBETCTBUM C TPAIULIHUSIMU
HapozioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHONICHUH;

IMOHUMAaHUE YMOLMOHAIIBHOTO BO3ICUCTBHS KUBOW MPUPOJIBI U €€ NEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXCHHUIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE INPOSABIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHUA, (GOPMHUPOBAHUA KYJbBTYPbl 3A0POBbS U
AMOIMOHAJIBHOTO 0JIArONMOJIyYHs:

MMOHUMAaHWE M peaNm3anus 3J0pPOBOro M Oe3omacHoro obpasza JKH3HH (30POBOC
MUTaHKue, COOIIO/ICHNE TMTMEHUYECKUX TPAaBWI U HOPM, COAJTaHCUPOBAHHBIN PEXKUM 3aHATUM
U OTAbIXa, peryisipHas (Quinueckas aKTUBHOCTb), OEpPEXKHOIo, OTBETCTBEHHOIO W
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 37]0POBbIO;

MMOHMMAHHE I[IEHHOCTU NpaBUJ HWHAWBHUIYAIBHOTO W KOJUIEKTMBHOTO O€30MacHOr0
MOBEJICHUA B CUTYalUSAX, YTPOKAKOIINX 310POBbIO U )KU3HU JTIOJIEH;



OCO3HAHUE MOCIEICTBUI U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUST aJIKOTOJIS,
HapKOTHKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPY/ly, OCO3HAHUE IIECHHOCTH MacTEPCTBa, TPY10It00uU¢E;

FOTOBHOCTh K aKTUBHOM  JIEATEIbBHOCTH  TEXHOJIOTMYECKOW U  COIMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITETILHO BBITIOTHSTh
TaKyI0 JESTEIbHOCTb;

HMHTEpeC K pa3inuHbIM chepaM mpodeccuoHaIbHON NeaTeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oynyiied mnpodeccuu U peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00OpPa30BaHUIO M CAMOOOPA30BAHUIO HA MPOTSXKEHUU BCEi
KU3HM;

7) 3K0JI0THY€eCKOTr0 BOCIIMTAHUS:

AKOJIOTUYECKHU IIeJIECOO00pa3HOe OTHOIIEHHE K MPHUPOJIC€ KaK HCTOUYHMUKY >KHU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS,

MOBBIIICHUE YPOBHS DKOJIOTHUYECKOW KYJIbTYpPhl: TPUOOPETEHHE ONBITA TIJIAHUPOBAHUS
MOCTYTIKOB 1 OIEHKU WX BO3MOYKHBIX TOCIICICTBUH ISl OKPYIKAIOIICH CPeIbl;

OCO3HAHUE II100aATLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh NpHOOpETaeMble TMPU H3YYCHUH ONOJOTHU 3HAHUS H
YMEHHSI TIPU PEIIeHUU MpoOJeM, CBS3aHHBIX C PaAlMOHAIBHBIM MPUPOIONOIB30BAHHEM
(cobmronenune mpaBuil MOBEACHUS B PUPOJIE, HAMPABIEHHBIX HA COXPAHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OMOChEpPHI);

AKTUBHOE HENPUITHE NEUCTBUN, MPUHOCIIIUX BPEJ OKpPY’KaIOIIEH MPUPOAHON cpene,
yMEHUE MIPOTHO3UPOBATh HEeOJIaronpusTHHIE JKOJIOTUYECKUE NOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUH U MIPEIOTBPALLATH UX;

HaJIM4ME Pa3BUTOIO SKOJOTHMYECKOTO MBIIUICHUS, KOJIOTUYECKOW KYJIbTYpPbl, OMIbITA
NEATEIbHOCTU JKOJOTUYECKOW HAMpaBIC€HHOCTH, YMEHHS pPYKOBOJCTBOBATbCSA HMH B
MTO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B
IPaKTUYECKOUN AESATEIbHOCTH IKOJIOTUUECKON HAITPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHOMW MPAKTHUKWA, OCHOBAHHOTO Ha Juajore KyJiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME  S3BIKOBOM U  YMUTATENIbCKOM  KYJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOABMU U NMO3HAHUS MUDPA;

MOHUMaHUE crenupuKA OMOJOTUM KaK HAayKH, OCO3HaHHS €€ poiau B (hopMupoBaHHUH
pPAIMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUHM IEJTOCTHOTO TPEJCTaBICHUs 00
OKpY)KalolleM MHpe KaK O €IMHCTBE MpPHUPOJbI, 4YelloBeKa M OOIecTBa, B IO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEN U pellIeHUH TPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B  3HAYUMOCTH OHOJIOTUM  JIJIE  COBPEMEHHOM  LIMBUJIM3ALIMM:
oOecriedyeHUs] HOBOTO  YpPOBHSI  Pa3BUTUS  MEAUIUHBI, CO3JaHUE TMEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peHiaTh PECYpCHbIE MNPOOJEeMbl pPa3BUTHUSI YEJIOBEYECTBA,



MOMCKA IyTEH BBIXOJA U3 TNIO0AIBHBIX 3KOJIOIMUYECKUX Mpo0sieM U o0ecreueHus nepexoaa K
YCTOWYMBOMY Ppa3BUTHIO, PALMOHAIBHOMY HCIIONb30BAHUIO MPUPOJIHBIX PECYpCOB U
(OpMHUPOBAHUIO HOBBIX CTaHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUM B LEIAX MOBBILIEHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM  YacTH
(YHKIMOHAIBHON I'PaMOTHOCTH 00y4aromuxcs, GopMUpPyeMOM Mpu 3y4eHUU OMOJIOTHH;

MOHUMaHUE CYIIHOCTH METOJOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCHOJIb30BaTh IMOJyYaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHS SBJICHHM
OKpPYXAIOLIEro MUPA U MPOUCXOIAIIMX B HEM M3MEHEHUH, YMEHHUE JieJaTh 00OCHOBAHHbIE
3aKJIIOYEHUS] HA OCHOBE HAyUYHBIX (PAKTOB U MMEIOIIMXCS JIaHHBIX C II€JIbI0 TOJyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl pelleHus
npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUX;

OCO3HAHHME IIEHHOCTU HAYYHOM AESTENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO
U UCCIIEJIOBATENbCKYIO AESTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEIPEPHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BAHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMI MO OMOJOTMU B COOTBETCTBUU C KU3HEHHBIMH
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS yueOHOTo IpeaMeTa «bromorus» BKIIIOYAIOT:
3HAYMMbIe JJI1  (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMIUXCA MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMEeTHBIE) O0IIeHaAyUYHbIC TTOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTHHBI
MHUpa U crienuGuKy METOI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEprus, SBJIEHHWE, TMPOIECC, CHUCTEMa, Hay4YHblM (akT, TPUHIIUI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIeI0BaHUE, HAOIIOeHNEe, U3MEPEHNE, SKCIIEPUMEHT U
Jpyrue); YHUBEpCAIbHBIC YydeOHBIE JEWCTBUS (IMO3HABAaTEJbHBIC, KOMMYHHUKATHBHBIC,
peryJsTHBHBIE), oOecmeunBamonue G¢opMupoBaHue (YHKIIMOHAIBLHON TI'pPaMOTHOCTH |
COIMAJIFHON KOMIETCHIIMN OOYYaroNIuXcsi; CIOCOOHOCTh OOYyYaoImMUXCs MCIOIb30BATh
OCBOCHHBIE MEKIUCIUTUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE YICOHbBIE
JNEUCTBU B ITI03HABATEIBHOU U COLMAJIbHOMN ITPAKTUKE.

B pesynprate w3ydeHus OWONOTMM Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS Yy
oOydaromierocsi OyayT c(OpMUPOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC Yy4EOHBIC
JEUCTBUSI, KOMMYHUKATHBHBIE YHHBEpPCAJIbHBIC yUeOHBIC JCUCTBUS, PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC TEUCTBHSI, COBMECTHAS JCSITEIIEHOCTD.

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO 001Iero oopa3oBaHus
JIOJIKHBI OTPAXKATh:

OByajieHle YHUBEPCATbHBIMU YU€OHBIMH MO3HABATEIbHBIMU JI€HCTBUSIMM:

1) 6a30BbI€ JJOTHYECKHE JeCTBHS:

CaMOCTOATETHLHO (HOPMYTUPOBATh M AKTYyaIM3UPOBATH MPOOJIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIU3a,
CUHTE3a, CpaBHEHHUsI, Kiaccuukanuu, oOOOIIEHHUS), PACKPHIBATH CMBICT OMOJOTMYECKUX
MOHATUN (BBIACNATh HUX XapaKTEepHbIE TMPU3HAKH, YCTaHABIWBATh CBSA3U C JPYTUMHU
MIOHSATUSIMU );

ONpeaeNsITh LUEeIN ACATENbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUU HX JOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LICIISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHATHS Jisi OOBACHEHUS (PAKTOB U SIBICHHUM >KHBOMU
MIPUPO/IBI;

CTPOUThH JIOTUYECKUE paCCYyXIEeHUA (MHIAYKTHUBHBIE, NEAYKTHUBHBIC, IO AHAJIOTHUH),
BBISIBJIATH ~ 3aKOHOMEPHOCTH U NPOTUBOPEYUS B  pacCMaTPUBAEMBIX  SIBIICHHSX,
(OopMynHpPOBaTH BHIBOJABI U 3AKITIOYCHHUS;

OPUMEHSTh CXEMHO-MOJIEIbHbIE CPEJICTBA JJIsl MPEJCTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOILIEHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TAKKE MPOTUBOPEUUI pPa3HOTO
pO/ia, BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMAIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IIJIaH pEIIEHUs MpoOJeMbl € y4€TOM aHalM3a HMMEIOIIUXCS
MaTepHUAJIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB ILIEIISM,
OLICHUBATh PUCKU TOCIEICTBUMN JAESITEIbHOCTH;

KOOPJMHUPOBATh U BBIMIOJHATH PA0OTy B YCIOBHUSX pEajJbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJa/JIeTh HAaBBIKAMU Y4€OHO-HCCIIENOBATENLCKOW M  TMPOEKTHOM  JESATEIBHOCTH,
HaBbIKAMU pa3pelieHus MpodiieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY
NOMCKY METOJOB pELICHUS MPAKTUYECKUX 3a/ady, NPUMEHEHHUIO pPAa3JIUYHbIX METOJ0B
O3HAHMS;

UCIIOJIB30BATh PA3JIMYHbIE BUJbI JIESITEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIIpETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YYEOHBIX CUTYalUsSIX, B TOM YHCIIE TIPU
CO37aHUM YYEOHBIX U COIMATBHBIX TIPOEKTOB;

dbopMupoBaT, HAay4YHBIM THI MBIIUICHUSA, BIAJ€Th HAYYHOM TEPMHUHOJOTUCH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATh COOCTBEHHBIEC 3a7]a4l B 00PA30BATEIBHON ACATEIHHOCTU U
KU3HEHHBIX CUTYaIIMSIX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3W W aKTyaJu3UpPOBaTh 3ajJiady, BBIIBUTATh
TUNOTE3y €€ pelleHUs], HAXOAUTh apryMEHThl ISl J0Ka3aTelbCTBa CBOUX YTBEPKICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJTM3UPOBATH TOJYYEHHBIE B XOJI€ PEIICHUS 3aJadydl pPe3ysbTaThl, KPUTUUYECKHU
OLICHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYyAallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh LIE€JEHANPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS B
poeCCHOHATIBHYIO CPEly;



yMETh TIEPEHOCUTHb 3HAHUS B TO3HABATEIBHYI0O M MPAKTUYECKYIO 00JacTu
KU3ZHEACATEILHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB,;

BBIJIBUTAaTh HOBBIC WJICH, TpeJiaratb OpPUTHHAJIbBHBIC TOAXOAbl U PEIICHUS, CTaBUTh
npoOJieMbl U 3a7a4M, TOMYCKAIOIIUE aTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ unpopManmeii:

OPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX MH(DOpMaLK (TEKCTe yueOHOro mocoous,
HAay4YHO-TIOMYJISIPHOM  JuTepaType, OHUOJOTMYECKUX  CJIOBapsX U  CIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHamu3upoBaTh UHPOPMAIUIO PAZTUYHBIX
BUJIOB W (QOpM TMpPEJCTaBICHUS, KPUTHUYECKH OIICHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTH;

dbopMynUpoOBaTh 3ampPOCHl M MPUMEHSTH Pa3IMYHbIE METOJbI MPHU TMOHUCKE U OTOOpe
Oouosiornueckor nHpopmaiu, He0OXOAMMOM ISl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCTIOJIH30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJb30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeacTaBieHUs OHOJOTHUUECKOM
uHopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTOEC);

UCIIOJIB30BaTh HAYYHBIM SI3bIK B KAa4eCTBE Cpe/CTBa NpH paboTe ¢ OUOIOTHYECKOM
uH(OpMaIMe: TPUMEHSITh XUMUYECKHUE, (PU3NIECKUE U MaTeMaTHICCKUE 3HAKU U CUMBOJIBI,
dbopmMynbl, abOpeBHATYPY, HOMEHKIATYpYy, HCIOJIb30BaTh M MPEeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPE/ICTBA HATJISITHOCTH;

BJIaJIeTh HABBIKAMHM PACMO3HABAHMS M 3alIUTHl HHpOpManuu, WHHOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OgyajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUSMM:

1) obmeHue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax >KW3HM, AKTUBHO YYacTBOBaTh B
Uanore WiM JUCKYCCHH IO CYIIECTBY OOCYKTaeMoil TeMbl (YMEHHME 3aJaBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJIEHHS OTHOCUTEIHHO BBITIOJIHEHUS TMpesiaracMoil 3aJaud, Y4YUTHIBAThH
MHTEPECHI U COTIIACOBAHHOCTD MO3UIINNA JPYTUX YUYACTHUKOB JUAJOTA WA JUCKYCCUN);

pacno3HaBaTh HEBepOalbHBIE CpPEACTBA OOIIEHUS, TTOHUMATh 3HAYEHUE COLHUATbHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYyalllii, yMeTh CMATYaTh
KOH(MDIIUKTHI U BECTU TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSA, TOHUMATh HAMEPEHUS
IPYTUX JIOACH, MPOSIBISATH YBAXKHUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme popmymupoBaTH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JaraThb CBOIO TOUYKY 3PEHHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MIOHUMATh U HWCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM W WHIWBHAYaJIbHOU pabOThI
IpU pELICHUH OUOJIOTHYECKOW MpoOsemMbl, 0O0OCHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOJEHUCTBUS MIPHU PEIICHUU yUeOHOMU 3a1a4H;



BBIOMpAaTh TEMATHKY U METOJbI COBMECTHBIX JACHCTBUM C yu€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEHN KaXJI0r0 Wi€Ha KOJUICKTHUBA;

MPUHUMATh L€ COBMECTHOW JEATEIBbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPENECIISITh POIU C YUYETOM
MHEHHI Y4aCTHUKOB, 00CYKJ1aTh pe3yJbTaThl COBMECTHOU pabOThI;

OIICHUBAaTh KA4YeCTBO CBOEr0 BKJIaJa M KaXXJOTO Yy4YyaCTHHMKAa KOMAaHAbl B OO
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpearatb HOBbIE MPOEKTHI, OLIEHUBATH MUJIEU C MO3UIMA HOBU3HBI, OPUTUHATBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIUYHBIX CHUTYyaIUsX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

OBJ1aieHNe YHHUBEPCAJbHBIMU PEryJATUBHBIMHY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS IS BBISBICHHUS MPOOJIEeM W WX PEIICHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BLIOMPATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM II€JIEBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICHCTBUSAX M MOCTYNKAaX MO OTHOWICHUIO K >KMBOW MPUPOAE, CBOEMY 370POBBIO U
3I0pPOBBIO OKPY>KAIOIINX;

CaMOCTOSITEILHO OCYIIECTBIISAThH MO3HABATEIBHYIO JICSITEIBHOCTD, BBISBIISITH TTPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOW NEATETbHOCTH H
YKA3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJSTh IUIAH pEIICHUS NpoOJieMbl C YYETOM HUMEIOIIUXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApPryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pELIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO W TPOSABICHUIO IIUPOKON HSPYAUIMH B Pa3HBIX
00J1acTIX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISM;

BIAJCTh HABBIKAMH TI03HABAaTEIBHOW pEQICKCHM KaK OCO3HAHHS COBEPIIACMBIX
JNEUCTBUA M MBICIUTENBHBIX IPOLECCOB, WX PE3YJbTATOB M OCHOBAHUW, HCIIOIb30BATh
puEMBI pedICKCUN TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PEUICHUS 0 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX NPU aHAJIN3€E PE3YJIBTATOB ACATEIbHOCTH;

3) mpuHsATHE Ce0Os M APYTHUX:

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJU3€E PE3YIbTATOB ACATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKHU;



pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTrHble pe3ynbTaThl OCBOCHUS COAEpKaHUs yueOHOro npeaMera «buomorus» Ha
yriyOJIEHHOM ypOBHE OpPHUEHTHUPOBaHbI Ha oOecreueHue NpoPuiIbHOrO 00y4YeHUs
oOydaromuxcsa Ouonoruu. OHU BKIIOYAIOT: cheuuduueckue sl OMOJIOTMM Hay4yHbIE
3HaHUS, YMEHUS U CIOCOOBI JEHCTBUU MO OCBOCHHIO, MHTEPIPETAIMU U MPeoOpa30BaHUIO
3HaHUMW, BUABI JACSATEILHOCTH IO TOJYYCHUIO HOBBIX 3HAHUHW M WX MPUMECHEHUIO B
pa3IUUHBIX YYEOHBIX, a TaKKe B peaJbHBIX JKU3HEHHBIX CHUTyalnusx. lIpenmerHbie
pe3yabTaThl MPEACTaBICHBI M0 rOJaM U3y4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpenmera «buonorusi» B 10 knacce
JTOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK,
B (OPMUPOBAHUN E€CTECTBEHHO-HAYUYHOW KAPTHUHBI MHUpPA, B TO3HAHUHU 3aKOHOB MPHUPOJIBI U
pelieHnd MpoOJeM pallMOHAIBHOTO TMPHUPOJIONOIB30BAHUS, O BKJIAJAE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHHE CUCTEMOM OMOJIOTMUECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOMOJIAratonue
OMOJIOTUYECKUE TEPMUHBI U TOHATHUS (KU3Hb, KJIETKA, OpraHu3M, METa0O0JIU3M, TOMEOCTa3,
CaMOPETYJISIMS, CaMOBOCIIPOM3BEJCHUE, HACIEICTBEHHOCTh, HW3MEHYMBOCTh, POCT U
pasButue), Ouonoruueckue teopuu (kiaerounas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocomHas teopusi HacieacTBeHHocTH T. Moprana), yuenust (H. Y. BaBuiioBa
— 0 IEHTpaX MHOrooOpasussi M TPOUCXOXKIEHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI
(emnHOOOpa3usi TMOTOMKOB TEPBOTO  TOKOJICHHS, PACIICIJICHUS, YHUCTOTHI TaMer,
HE3aBUCHUMOro HacienoBaHus [. MeHnens, roMOJIOTMYECKHX PSAJOB B HACJEICTBEHHOU
n3menunBocty H. 1. BaBuiioBa), npuHIUINBI (KOMILIEMEHTAPHOCTH );

BJIAJCHUE OCHOBHBIMH METOJAMHU HAYYHOTO IIO3HAHUS, UCIIOJIB3YEMBIX B
OMOJIOTMYECKUX HCCIICIOBAHHSAX JKUBBIX OOBEKTOB (ONHCAHHWE, U3MEPEHHUE, HaOJI0JICHHE,
AKCIIEPUMEHT);

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKN: BUPYCOB, KIIETOK IMPOKAPUOT U 3YKapHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCJIE€ OakTepuii, TpuOOB,
pacTEHU, >KMBOTHBIX U YEJIIOBEKa, CTPOEHUS OPraHOB M CHCTEM OPraHOB pACTECHHI,
KUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATECIbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHMil, J>KMBOTHBIX M YEJOBEKAa, OHOJOTHYECKUX TIPOIECCOB: OOMEHa BEIIECTB
(MeTabonm3M), MPEBpaIICHHs YHEPTUU, OPOKEHHUS, aBTOTPOPHOTO U TETePOTPOGHOTO THUIIOB
nutanusi, OTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meio3a, rameToreHesa, 3MOpUOreHesa,
MOCTAMOPUOHAIBHOTO PAa3BUTHSI, PA3MHOMKEHHUS, WHAMBUAYAJIbHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOr€eHe3a), B3aMMOJIEUCTBUS I'€HOB, FETEPO3UCA, UCKYCCTBEHHOI'O 0TOO0PA;

YMEHHUE yCTAHABJIMBATH B3aMMOCBSI3H MEXKTY OPTaHOWIAMH KJICTKH U UX (YHKIHSIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHe U uX (QYHKIUAMH, MEXIYy OpraHaMd M CHCTEMaMu
OpPraHOB y PacTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIMSIMHU, MEXKIY CUCTEMaMu OPraHOB
U UX (QYyHKUMSIMH, MEXKAY dTanaMud OOMEHa BEIECTB, dTalaMU KJIETOYHOrO IHKIAa U



KU3HEHHBIX IMKJIOB OPraHU3MOB, ATanaMu 53MOPHUOHAILHOIO pa3BUTUS, TEHOTUIIOM U
(denorunom, (eHOTUNIOM U (PaKTOpaMH Cpe/ibl OOUTaAHUS;

YMEHUE BBISIBISATh OTIWYUTEIbHBIE MMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTEHUI,
KUBOTHBIX U YEJIOBEKa;

yYMEHHE UCII0JIb30BaTh COOTBETCTBYIOILIHE apryMeHTBHI, OHMOJIOTUYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY Il JIOKa3aTeIbCTBAa POJCTBA OPraHU3MOB pa3HbIX
CUCTEMAaTHYECKHUX TPYIIIL;

yMEHHUE periaTh OUOJIOTMYECKHE 3aJa4yH, BBISBISATH MPUUYMHHO-CIICICTBEHHBIC CBS3U
MEXy HUCCIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU W SIBIICHUSIMHU, JeJaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUHU TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH J1a00paTOpHbIE U MPAKTHUECKUE paboThl, COOJII0IaTh IPAaBUIIa TIPU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJBUTATh THUIOTE3bI, MPOBEPSATh HX OIKCIEPUMEHTAIHHBIMU CpEJICTBAMHU,
dopMynupysl 1ellb HMCCIENOBaHUS, AHAIU3UPOBATH IOJYUYEHHbIE PpE3yJbTaThl W JI€NaTh
BBIBO/IBI;

YMEHHE Yy4acTBOBATh B YUE€OHO-HUCCIEAOBATENILCKOM paboTe Mo OMOJIOTHHU, IKOJIOTHH U
MEJIUIIUHE, TTPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEICTABIATh
MOJIYYEHHBIE PE3YJIbTaThl HA YUEHUUECKUX KOH(DEPCHIIHIX;

YMEHHE OIICHMBATh JITHUYECKHE aCMEKThl COBPEMEHHBIX HCCIEJOBaHUN B 00JIacTu
OMOJIOTUM W MEIUIMHBI (KJIOHUPOBAHHE, UCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAIPaBIECHHOE
M3MEHEHHE TeHOMAa U CO3/IaHKe TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE  OCYHIECTBISATh  OCO3HAHHBIM  BbIOOp  Oynymiei  mpodeccuoHaTbHOM
JESTENBHOCTU B 00J1acTU OMOJIOTHH, MEIMIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEIbCKOTO
XO3SIIICTBA, TUIIEBOM  MPOMBINIJICHHOCTH,  YIIyOJsATh  IMO3HABATENbHBIA  WHTEpEC,
HaIlpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH Npodeccuu U MPOJOIKEHUE
OMOJIOTMYECKOTO 00pa3oBaHUs B OPTaHU3AIMIX CPEIHETO MPO(ECCHOHAIBHOTO U BBICIIETO
o0Opa3zoBaHUsI.

[IpenmeTHble pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonorusi» B 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK,
B () OPMUPOBAHUHN COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB
MPUPOJIbI U PEIICHHH HKOJIOTUYECKUX MPOoOJEeM YEeIOBEYECTBA, a TaKXKE B pEUICHUU
BOIIPOCOB  PAIMOHATBLHOTO TPHUPOJAOIONB30BAHUA, W B (HOPMUPOBAHUU I[IEHHOCTHOTO
OTHONICHHWS K MPHUPOJIE, OOIIECTBY, HYEIOBEKY, O BKJIAJAC POCCHUCKUX U 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJCTh CUCTEMON OMOJIOTHYECKUX 3HAHWM, KOTOpas BKIIFOYAET OINPEACIICHUS
¥ TIOHUMaHWE CYIIHOCTH OCHOBOTOJIATAIONIUX OMOJOTUYECKUX TEPMHUHOB W TOHATUN (BHI,
sKocuctema, oOmocdepa), Omonormdyeckue Teopuu (dBosromronHas Tteopus Y. JlapBuHa,
CUHTETHYEecKasi Teopus sBosonun), yuenus (A. H. CeBeprioBa — 0 myTsSX U HalpaBJICHUSIX
somtonnu, B.M. BepHanackoro — o Guocdepe), 3akoHbl (reHeTudeckoro paBHoBecus JIx.
Xapau u B. Baitn6epra, 3apogsiiieBoro cxoactsa K. M. bapa), mpaBuiia (Munumyma FO.



JInbuxa, SKOJOTMYECKON NUpaMUIbl SHEpPruu), rumore3bl (runoteza «mupa PHK» V.
I'unGepra);

YMEHUE BIAJIeTh OCHOBHBIMHU METOJAMHU HAYYHOIO IO3HAHUS, MCIOJb3yEeMbIMU B
OMOJIOTMYECKUX HCCIIECIOBAHUSIX JKUBBIX OOBEKTOB M IKOCUCTEM (ONHCaHUE, U3MEpPEHUE,
HaOJI0/IEHNE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHHS U OIIEHKH aHTPOIMOT€HHBIX U3MEHEHUM
B MIPUPOJIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOLIEHO30B, PKOCHUCTEM U
ouocdepnl, CTAOMIU3UPYIOMIETO, IBWKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpA,
aJUIONATPUYECKOTO W CUMMIATPUYECKOTO BUI000pA30BaHUs, BIMSHUS JABWXKYIIUX CHII
ABOJTIONMK Ha TeHO(MOH/ MOMYJISAINH, TPUCITOCOOICHHOCTU OPraHU3MOB K Cpelie OOUTaHus,
YyepeJoBaHUsl HAIpaBJICHUM DBOJIOIMHU, KPYroBOPOTAa BEIIECTB W TMOTOKAa DJHEPrUU B
IKOCHUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXIY MPOIECCAMU JBOJIIOIWU, JBUKYIIUMHU
CUJIaMU aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMYHbIX DKOCHUCTEM M MPHUCTOCOOJEHUSIMU K
HUM OpPTaHU3MOB;

YMCHHE BBISBISATH OTJIMYHMTEIBHBIC NMPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOJICHHOCTD
BUJIOB K cpelne oOuTaHus, aOMOTUYECKUX W OHOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€li OPraHU3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX M3MEHEHUN B DKOCHCTEMax
CBOEH MECTHOCTH;

yMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTUIO ¥ CHUMBOJIMKY [l JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB pPa3HbIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS, €IWHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUsI MHOrooOpa3usi BUIOB M SKOCHUCTEM Kak
YCIIOBHUS COCYILIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

yMEHHE pemniaTh OMOJIOTHYECKHE 3a/layi, BBISABISTH MPUUMHHO-CIICICTBEHHBIE CBS3U
MEXIYy HUCCIEeNYEeMbIMU OMOJOTMYECKUMH TMPOIECCAaMU U SBIICHUSAMH, JI€7IaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YJIbTaTOB;

yYMEHHE BBHITIOJIHATE JIAOOpaTOPHBIC U MPAKTUYECKHE PaOOTHI, COOJII0IATh MPaBHIIa TIPU
paboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PY/I0BAHHEM;

YMEHHUE BBIBUTATh THUIIOTE3bI, MPOBEPATh UX IKCICPUMEHTATBHBIMH CPEICTBAMH,
dbopMynupysi el HMCCIENOBAaHUSA, AHAIM3UPOBATH IMOJYYCHHBIC pE3yJIbTaThl U JeNaTh
BBIBO/JIBI;

YMEHHUE YYacCTBOBATh B yUe€OHO-HCCIEIOBATENBCKON paboTe M0 OMOJIOTHH, SKOJIOTHU U
MEIUITMHE, POBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, ¥ MyOJUYHO TIPEICTABIIATH
MOJIYYCHHBIE PE3YNIBTATHl HA YUEHUIECKUX KOH(DEPEHITUSX;

YMEHHUE OIICHWBATHh TUIOTE3Bl U TEOPUU O TMPOUCXOKICHUHM >KU3HU, YEIOBEKa H
YeJIOBEYECKHUX pac, O MPUYMHAX, MOCIEICTBUAX U CIIOCO0aX MPEIOTBPAIICHHS TI00aTbHBIX
M3MEHEeHU B buocdepe;

YMEHHUE  OCYIIECTBISATh OCO3HAHHBIM  BbIOOp  Oyaymeld  mpodeccroHaaIbHOU
JESTENHPHOCTH B OOJACTH OWOJIOTHH, OKOJOTHH, MPUPOIOTOIB30BAHMS, MEIUIINHEI,
OMOTEXHOJIOTUH,  TICUXOJOTUH, BETEPUHAPHH,  CEITBCKOTO  XO3SHCTBA,  IHUIICBOU
MIPOMBITIUICHHOCTH, YITYOJISITh TIO3HABATEIBHBIM MHTEPEC, HAINPABICHHBIA HAa OCO3HAHHBIN



BBIOOp COOTBETCTBYIOIIEH Npodeccud M MpoaoKEeHUE OUOJOTHYECKOro OOpa3oBaHUS B
OpTaHM3AIHAX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 buonorus kinerku 0.5
4 XuMHYecKasi OpraHu3arysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8 2
5 OOMeH BellecTB U MpeBpallleHne YHEPTHU B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
’Ku3HEeHHBII IUKIT KIIETKU 6 1
Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEJACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OUOJIOTHUS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM (uudposbIie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHUE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIHs U €€ pe3yIbTaThl 14 2
Maxpo3BoJTroIus U €€ pe3ynbTaThl 6
[TpoucxoxaeHue U Pa3BUTHE KU3HA Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTHST — HayKa O B3aHMOOTHOIIICHUSIX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY»Karolleu cpenoi
Opranu3Mel ¥ cpeqia OOUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIINI 0.5
DKOJIOTHS COOOIIECTB. DKOJOTUUECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bceero KonTpoararic | IIpakrateckme u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypesI
1 bronorus kak KOMIUIGKCHAsI HAyKa U Kak 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbI€ CUCTEMBI U KX CBOMCTBA
YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUS KIICTKH. 1
Kiterounas teopust
MeToasl MOJEKYISIPHON U KIETOYHON
ounonoruun. [Ipaktrueckas padota «M3yuenune
5 METO/I0B KJIETOYHOU OHOJIOTHHI 1 05
(xpomatorpadus, anexTpodopes, '
muddepennnanbHOe NEHTPUGYTUPOBAHUE,
[T1IP)»
6 XUMUYECKHI COCTaB KIETKU 1
7 MunepasbHble BEUIeCTBa KIETKH, UX 1
Ouosorudeckas poiib
Opranuyeckuie BelecTBa KJIeTKH — OEKU.
8 JlaboparopHas pabota «OOHapyx)eHUE 1 0.5
OETTKOB C IOMOIIIbIO KAY€CTBEHHBIX PEAKIIHID)
9 CoiicTBa, K1accupukanys U GyHKIUH 1
0eNKoB
10 Opranuyeckue BelecTBa KJICTKH — 1
YTJIEBO/IBI
11 Oprannyeckue BEeUecTBa KIETKH — JIUIHUIbI 1




Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopras pabota «HccienoBanue

12 HYKJIEMHOBBIX KHUCJIOT, BbIJIEJICHHBIX U3 05
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenne u pyakun ATD. [Ipyrue
nykneosunrpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUIITOMHKH, TPOTEOMHUKHI

15 MeTo1bl CTPYKTYpHOM OHOJIOTHH

16 Tunel knerok. [IpokapuoTndeckas KieTka
Crpoenne syKapuOoTUYECKOUN KIIETKH.

17 [IpaxTnueckas pabota «/3ydeHue cBOWCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [TpakTueckas padota «3ydeHne IBIKEHHS 0.5
LUTOIIA3MbI B PACTUTENIbHBIX KJIETKaX»

[TomyaBTOHOMHBIE OpTaHOU bl KIETKU:

20 MUTOXOHAPHUH, MacTuasl. Jlabopartopuas 05
paborta «VccnenoBanue mia3Moin3a u '
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbBIE OpraHOW/IBI KJIETKH

22 Crpoenue u GyHKIUU sSapa
CpaBHuTENIbHASA XapaKTEPUCTHUKA KIIETOK

23 sykapuoT. Jlaboparopnas pabota «3yuenue 0.5
CTPOEHHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY
AccUMWISIIAA U AUCCUMMIISLINS — JIBE

24 CTOpOHBI MeTaboau3Ma. Turnbsl oOMeHa

BeniecTB. JlJaboparopHas padora «3yueHue
KaTaJIMTUYECKOI aKTUBHOCTU (PEpMEHTOB (Ha




IIpUMEpPE aMuUIIa3bl WK KaTajaasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabosm3ma. JlabopaTopHast

25 pabota «M3ydyenue GpepMEeHTATHBHOTO 0.5
pacIeryIeHus IIEPOKCHIa BOAOPOIA B
PaCTHTEIBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHI M OEIKH-UHTHOUTOPBI

27 ABTOTpOGHBIN TUII 0OOMEHA BELLIECTB

28 ®doTocuHTE3
XemocuHnres. JlaboparopHas padota

29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5
XEMOCHHTE32)

AnaspoOHbIe opraHu3Mbl. Bunbl 6poskeHus.

30 JlaboparopHas padota «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS
AspoOHBIE OpraHU3Mbl. DTaIbl

31 SHEPreTHYecKOro ooMeHa. JHeprus
MeMOpaHHOTO rpajeHTa NpoToHOB. CHuHTE3
AT®: Pabota nporonHoit AT®-cuHTa3bI
O060011eHre U cucTeEMaTU3aLMs 3HAHUI 11O
Teme "OOMeH BeIeCTB U MPEeBpaIicHue

32 sHepruu B kieTke" / KonTpoasHas pabora mo
Teme "OOMeEH BeIleCTB U MPEBpaIicHUe
SHEPruu B KieTke"

33 Peakiuyn MaTpuyHOro CHHTE3a

34 Tpanckpunuus — matpuussiii cuaTe3 PHK

35 Tpancisuus u e€ 3ranbl

36 KomupoBanue amunokucnot. Pons pubocom
B OMOcHHTe3€e Oenka

37 Opranuzanys reiomMa y IpoKapuoT u




JYKapHOT

MonekynsipHble MEXaHU3MbI 3KCITPECCUU

38 TE€HOB Y SYKapHOT
Bupycbl — HekeTouHbIe (JOPMBI KU3HU U
39 oOnuratHbie napa3uThl. [IpakTuaeckas 0.5
pabota «Co3anre MoJIeNI BUPYCa
40 Bupycusie 3a00s1eBaHus YeIOBEKa,
KUBOTHBIX, PACTCHUI
41 HanortexHosoruu B OMOJIOTHN U MEIUITUHE
42 JKu3HeHHBIN UKIT KIETKHA
43 Martpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»
45 JleneHne KIETKH — MHTO3
Tunsl kieTok. KapruoknHes U MUTOKUHES.
Perynsiuus ;kM3HEHHOTO IIUKJIa KJIETOK.
46 JlaGopaTtopHas pabora «Habmoaenne MuTo3a 0.5
B KJIETKaX KOHUMKA KOpEIIKa JyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»
O00011eHre U cucTeEMaTU3aLMs 3HAHUI 11O
temaM "HacnenctBenHnas nndopmanus u
47 peanuzanus ee B kietke", "Ku3HEeHHbIN UK
kietkn" / KonTponbHas paboTa 1o teme
"Peakiiuu MaTpu4HOro cuHTEe3a"
48 OpranusM Kak eIMHOE LIETI0e
49 Txanu pacrenuil. JlaboparopHas pabota 05
«M3ydeHne TKaHeH pacTCHUIN» '
50 TKaHM )KUBOTHBIX U YEJIOBEKA. 05

JlaGopatopnas pabora «M3yueHue TkaHel




KHUBOTHBIX»

Opransl. Cucremsl opratnos. JlaboparopHas

o1 pabota «M3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPraHU3MOB 1

o4 [Intanue oprann3zMoB 1

55 [TuTaHne O3BOHOYHBIX )KHUBOTHBIX. 1
[MumeBapuTenpHAs CHCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1
YeoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMon 1

61 3ammTa y opraHu3MOB 1

62 NmMmyHHas cucteMa deaoBeka 1

63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1

64 ['ymopanbHas perymsiius 1 SHIOKpUHHAs 1
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHHUS OPTraHU3MOB

66 [TonoBoe pa3zmMHOXKEHHE 1

67 Meiio3
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JJabopaTopHas paborta 1 05
«VM3ydeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpenapaTax»»

69 WNuauBuayaibHOE pa3BUTHE OPraHU3MOB — 1




OHTOI'CHE3

70

3akyazKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIUCTKOB

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pa60Ta «BpIsiBIICHUE NTPU3HAKOB CXOJICTBA
3ap0)11)1mel71 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHU.
JlabopaTtopHas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHUID)

0.5

73

O0600611eHre 1 cucTeMaTu3alus 3HaHu| 1o
teMe "CTtpoeHue u QpyHKIIMN Opranu3moB” /
KonTtponbras padota o teme "CtpoeHue u
¢GbyHKIIMM OpaHU3MOB"

74

I/ICTOpI/ISI CTaHOBJICHUA U PAa3BUTHUA TCHCTUKH
Kak Hayku. OCHOBHbBIE IOHATHS U CUMBOJIBI
reHetuku. Jlabopatopnas pabora
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIEIOBAHUI)

0.5

75

3aKOHOMEPHOCTHU HaclIeZIOBAHUS MTPU3HAKOB.
MonoruOpuaHoe cKpeluBaHue.
[IpakTrnueckas padota "U3yuenue
PE3yIbTaTOB MOHOTUOPUTHOTO CKpEUIUBAHUS
y Ipo3oduisr”

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOFO
CKpCIIUBAHUA

77

AHaJ'II/ISI/IpymIHCC CKPCIHIMBAHHC. Henonnoe
AOMUHHUPOBAHUC

78

JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas
pabota «M3yueHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBI»

0.5

79

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/II‘I/I6pI/IIlHOl"O




CKpCILIMBaHUS

80 CuenieHHOE HacJIeI0BaHNE TPU3HAKOB 1

81 XpOoMOCOMHasi TEOPUSL HACIIEICTBEHHOCTH 1

82 I'enernka mosna 1

83 ['eHoTHIT KaK LIEIIOCTHAS CHCTEMA 1

84 I'eHeT4eCKMI KOHTPOJIb PAa3BUTHSA 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKa

85 N3meHunBOCTh TpU3HAKOB. Buasl 1
M3MEHUYUBOCTH

86 ModukannoHHass H3MEHYNBOCTh 1
BaprannonHsll psia 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota

87 «HccnenoBanre 3aKOHOMEPHOCTEM 1 05
MOAU(PHUKAITIOHHON U3MEHUYHUBOCTH. '
ITocTpoeHue BapuallmOHHOTO psiia U
BapHallMOHHOW KPUBOW»

88 I'eHoTHIINYECKAss N3MEHYHUBOCTb. 1
Kom0OuHaTHBHAs N3MEHYHUBOCTh
MyraunoHHast ©3MeHYMBOCTb. [IpakTnyeckas

89 pabora «Myrtamuu y aApo3oduisl (Ha 1 0.5
TOTOBBIX MUKpOIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoLiecca. 1
OnuUreHeTHKa U AMUreHOMHUKa
O06o0011eHne U cucTeMaTU3alus 110 TeMe

01 "I'eHeTHKa - HAyKa O HaCJeJICTBEHHOCTH U 1 0.5
M3MEHYUBOCTH opranu3moB" / KonTposbHas '
pabota no teme "['eHeTnka"

92 I'enetnka yenoseka. [IpakTuyeckas pabora 1
"CocTraBieHUe U aHAJIU3 POJIOCIOBHOMN"

93 MeTtoapl MEIUIIMHCKON T'€HETUKHU 1




3HaucHUE MC,HPII_[PIHCKOfI T'CHCTUKU B

94 MPEAOTBPAILECHUU U JICYCHUH T€HETUYECKUX 1 0.5
3a00JIeBaHMI YeTI0BEKa
OCHOBHBIC TIOHATHUS CEJICKIIHH.

95 JlaboparopHas padota "M3yueHue copToB 1 05
KYJIBTYPHBIX PACTCHUN U TIOPOJT JJOMAITHIX
KUBOTHBIX"
MeTomp! ceneKIIMOHHON pabOTHI.

96 JIaboparopHas padota "M3yueHue MeTo10B 1
CeJIEKIIMU pacTeHui"
JIOCTHKEHMS CEJIEKIUN PACTEHHI U

97 KUBOTHBIX. [IpakTHueckas pabota 1
"[IpuBuBKa pacTeHnn"

08 CoxpaHeHHe, U3ydeHHE U MCIIOJIb30BaHHE 1 05
TCHETHYECKUX PECYpPCOB
broTexHoI0THS KaKk HayKa U OTPacib

99 npon3BojicTBa. [IpakTnueckas padora 1
"N3yueHne 00bEKTOB OMOTEXHOIOTHH"

100 OCHOBHBIC HANPaBJICHUS! CHHTETHYCCKHH 1
ouosoruu

101 XPpOMOCOMHasI ¥ T€HHAs WH)KEHEPUS 1

102 MenuuuHckre OMOTEXHOJIOTUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprrre | - [paxrireciie H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OpomonnoHHas Teopus Y. Jlapsuna 1
5 JBr>Kyye CHIIbl 3BOJIIOIMY BHIOB 10 Y. 1
JapBuny
3 Bopr6a 3a cyiectBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
ABOJTIOITUHT
5 DTarnbl 3BOJIIOIMOHHOTO TTPOIIECCa: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsitust — sneMeHTapHas eAMHULIA 1
SBOJTIOIH
3aKOH reéHEeTUYEeCKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BblsiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUa»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1
9 Dddext ocnoBatena. IpdexT OyTbUIOYHOTO 1
TOPJIBIIIKA
10 Murpauuu. M305sum nomy isiuii: 1
reorpaduueckas, Ouojaormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIsAIOMIUN 1
(baxTOp 3BOIOLUN
12 [TonoBoit oT6OP
13 ITprucnoco6IeHHOCTh OPraHU3MOB Kak 0.5




pe3yabpTaT MUKpOdBoJtouy. JlaboparopHas
pabora «M3ydenue apoMopQo30B u
MMO0AJANTALUN Y PACTEHUM U )KUBOTHBIX)»

[Ipumepsl npucnocobaeHU Y OpraHu3MOoB:
Mophosiorudeckue, pU3NoIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHUECKHUE.

14 Jlaboparopuas padota «IIpucrnocobneHus 05
OPraHW3MOB M UX OTHOCHUTEIIbHAS
1IeTIECO00Pa3HOCTH
Bupn, ero kpurepuu u CTpyKTypa.

15 JlabopaTtopHas pabota «CpaBHEHHE BUIOB 0.5
110 MOP(OJOTHIECKOMY KPUTEPHIOY

16 CrpykTypa BUaa

17 Bunoo6pa3oBanue kak pe3yabTaT
MUKPOIBOJIOIUH

18 CBs13b MUKPOIBOJIIOITUH M STTHIEMHUOJIOTHT

19 MakposBosmtonus. [laneontonornueckue
METOIbI U3YYCHUS IBOJIOIIH

20 buoreorpaduueckue MeTOIbI H3yYCHUS
IBOJTIOIUH
OMOPHUOJIOTHYECKUE U CPABHUTEIHLHO-

21 MOP(HOJIOTHIECKUE METO/IbI M3YUCHUS
IBOJIIOIUH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MAaTEMAaTHYCCKUE METOIbI
W3YYEHUS SBOIOIUH

23 OO11e 3aKOHOMEPHOCTH BOJTIOIHH

24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMITIOB ABOJIOLUU

25 HayuHble runoTessl IpOUCXOKICHUS )KU3HU




Ha 3eMiie

JloHay4HbIE MPEICTABIEHUS O 3aPOKICHUU

26
KHU3HU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
HBOJIIOIUH
28 ['unore3sl 3apoKICHUS )KU3HU
HcTopust 3eMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast padota «M3y4yeHue u 05
OTIMCAaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpraHu3MOB»
30 HauanpHbIe Tarbl OpraHmdecKon IBOITOIHH
31 DBOJTIOLUS SYKapUOT
OCHOBHBIE ATAITBI YBOJIIOIIIH PACTUTEITHLHOTO
32 mupa. [Ipaktudeckas padora «3ydenne 05
0COOEHHOCTEH CTPOSHHUS PACTEHUHN Pa3HBIX '
OTJICIIOBY
33 OCHOBHBIE ATAITBI YBOJIOIIH KHBOTHOTO
MUpa
DBOJIONNS )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHue ocoOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX»
35 PasButue xu3Hu Ha 3eMJIe 10 paM H
nepuoiam
36 MaccoBbie BBIMUPAHHUST — IKOJIOTUICCKHE
KPHU3HUCHI TIPOIILIOTO
37 CoBpeMeHHBIH 9KOJIOTHYECKUN KPU3HC, €ro
0COOEHHOCTH
CoBpeMeHHas CUCTeMa OPraHNYecKOro
38 mupa. OCHOBHBIE CHCTEMATUYECKHIE TPYIIITBI

OpraHnu3MoB




O06o0011IeHre U cucTeMaTU3aus 3HAaHUN 110
TemaM "MUKpO3BOJIIOLUSA U €€ Pe3yIbTaThl'",

39 " "
Maxpo3BoJIIOIHs U €€ pe3yabTaThl"/
KonTpomasHas padora o teme "DBomrorus"
40 AHTPOIIOJIOTHSI — HayKa O YEJIOBEKE
41 Pa3BuTune npeacraBieHuii 0 TPOUCXOKICHUN
yeaoBeKa
MecTo 4eroBeka B CHCTEME OPraHuIeCKOTro
42 mupa. Jlaboparopnas pabota «3yuenue 05
OCOOCHHOCTEH CTPOCHHUS CKeJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOKICHUECM)
43 JIBUKyIIMe CUiIbl aHTPOIIOreHe3a
44 CooTHoneHNE OUOJIOTHYSCKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOT€HE3E
45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 ITaneoreHeTHKa 1 MajeoreHOMHKA
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuyeckas padora
48 «/3ydeHne 3KOJIOTMYEeCKUX aaanTaui 0.5
YyeJI0BEKay
49 MexaucIUuIIMHAPHBIC METOIbI
AQHTPOTIOJIOTHU
50 3apoXxKICHUE M PA3BUTHE IKOJIOTHH
Mertoapl skojoruu. JlaboparopHas padora
51 «M3yueHne METOJI0B SKOJIOTHUECKUX 0.5
HUCCIIeJOBAHUI
59 3HaueHHE SKOJIOTUYSCKUX 3HAHUHN IS
yeaoBeKa
53 Okonornyeckue pakTopsl
54 Aobuortuueckue pakTopbl. CBEeT Kak 0.5




sKoJioruueckuii paxrop. Jlaboparopuas
paboTa «BrlIsiBIeHHE TPUCTOCOOICHUI
OPraHU3MOB K BIIMSIHUIO CBETa»

AbuoTnueckue akropsl. Temmeparypa Kak
sKoJIorndeckuii paxrop. JlaboparopHas

55 . 1 0.5
paboTa «BpIsiBJICHNE TPUCTIOCOOICHUIA
OPraHU3MOB K BJIIMSIHAIO TEMIIEPATYPhD)
Abunotnueckue pakropsl. BraxHocTh Kak
56 sKoJoruueckuit pakrop. JlabopatopHas 1 05
pabota «AHaTOMUYECKHE 0COOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»
S7 Cpenpl 0OuTaHUs OPraHu3MOB 1
58 Buonornyeckne puTMbI 1
59 XKuznennvle GopMblI OpraHU3MOB 1
60 buotnueckue dakTops 1
3HadeHre OMOTUYECKUX B3aNMOIEUCTBUI
61 JUTsI CYIIIECTBOBAHMS OPTAaHU3MOB B CpEJIC 1
oOuTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKH 1
MOMYJISILIUH
OcHoBHbIE IOKa3aTeNIN MOMYJISALINN:
63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U 1
MOJIOBAsi CTPYKTYpa
OcHoOBHBIE TIOKa3aTeNN MOMYJISALNN:
64 POKIaeMOCTh, IPUPOCT, TEMI POCTAa, 1
CMEPTHOCTh, MUTPALIUU
65 DKoJoru4ecKas CTpyKTypa MOMYJISIIUN 1
66 JlnHaMuKa TOMYISIUU U €€ peryasius
67 KpuBbie pocTa YHUCIEHHOCTH MOMYIIALINH. 1

KpI/IBLIC BbIDKHUBAaHU




Okojnoruyeckast HA1a Buaa. JlaboparopHas

68 pabota «IIpucmocobaeHus CeMsIH pacTCHHIA 0.5
K PacCcesIeHUIO»
69 Bun kak cucrema momymnsiuii
70 3aKOHOMEPHOCTH TIOBEJICHHS I MUTPALIAN
KUBOTHBIX
71 Coo011ecTBO Oprannu3MoB — OHOIICHO3
72 DKocucTemMa Kak OTKpbITas cucTeMa
73 KpyroBopoT BemecTs 1 MOTOK SHEPTHU B
IKOCHUCTEME
74 OcCHOBHBIE TIOKA3aTeNN IKOCHUCTEMBI
75 DKOJIOTHYECKHE MTHPaMUJIbI
76 N3menenus cooOIecTB — CyKIeCCUH
77 [TpupoHBIE SKOCUCTEMBI. IKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEN U OKEAHOB
78 [IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETICH, ITyCTHIHb
79 AHTPOTIOT€HHBIE YKOCUCTEMBI
80 Ypb6oskocucremsl. [IpakTrueckas padoTa 05
«M3ydenue u onucaHue ypo0o3KOCUCTEMBI» '
3aKkOHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX
81 B3aUMOJICHCTBUI OpPraHU3MOB B
IKOCHUCTEMAX
MexaHu3MBbI BO3ACHCTBUS 3arpsi3HCHUN
82 pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYISIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX
83 buocdepa — oOmennanerapHas 060104Ka
3emnn
84 Yuenue B. U. Bepuaackoro o 6uocepe




85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOChepsI 1
86 KpyroBopoTs! BeecTs u 1
OMOTCOXMMHUYECKHUE [TUKITBI
87 3oHanpHOCTH OHochepsl. OCHOBHBIEC OMOMBI 1
CyILIn
88 YcroitunBocTh OGnocheps 1
89 DKOJIOTUIECKHE KPU3HUCHI M KX TIPUYHHBI 1
90 BosneiicTBue yenoBeka Ha 6uochepy
01 AHTpOIIOT€HHOE BO3JICHCTBUE HA 1
PaCTHTENBHBIN U KUBOTHBIA MUP
92 OxpaHa TpupOIBI 1
93 OCHOBHBIE TPUHIHUITBI YCTOMYUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U IPUPO/IBI
PanmonansHO€ IPUPOAOTIOIH30BAHNUE U
94 COoXpaHEHHEe OMOJIOTHYECKOTO pa3HOOOpa3us 1
3emnn
O06001IeHre U cucTeEMaTU3alMs 3HAHUI 110
TemaM "DKOJIOrus - HayKa O
B3aMMOOTHOUIECHUSIX OPraHU3MOB JIPYT C
JIPYroM U HaJIOpraHU3MEHHBIX CHCTEM C
95 okpyxarouen cpenoi”, "Opranusmsl u 1
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyisius”, "IKoI0rus cooOIIECTB.
Okonorudeckue cuctemsl", "buocdepa -
riobanpHas skocucteMa" / KonTposapHas
pabota no Teme "Dkonorus"
96 PesepBHblil ypok 1
97 PesepBHblIil ypok 1
98 PesepBHblIi ypok 1
99 PesepBHblil ypok 1




100 PesepBHblil ypok

101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







INPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHON MIPOT'PAMMBI CPEJHEI'O
OBIIETI'O OBPA3OBAHUA

Kox
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUsI K NMPEAMETHBIM Pe3yJIbTaTAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001IEro 00pa3oBaHMsA

ChopMUpOBaHHOCTH 3HAHUI O MECTE M POJHM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHOHAyYHOW KapTUHBI MHpa, B
MMO3HAHUU 3aKOHOB MPUPOJBI M PEHIEHUHM >KU3HEHHO BAXKHBIX COLMAJIBHO-
ITHUYECKUX, SKOHOMHUYECKHX, SKOJIOIMUYECKUX MPOOJIEM Ye0OBEYECTBA, a TAaKkKe B
pELIEHUH BOMPOCOB PALUOHAIBLHOTO MPUPOJIONOIL30BaHUS, B (POPMUPOBAHUU
LIEHHOCTHOTO OTHOIIEHMSI K IPUPOJE, OOIECTBY, YEIOBEKY; O BKJIa/l€ POCCUMCKUX

1 3apyOEKHBIX YUIEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHUU

Brnanenne cucremoii 3HaHWKW 00 OCHOBHBIX METOJIaX HAyYHOTO IIO3HAHMS,
HCTIONIb3YEMBIX B OMOJIOTUYECKUX HCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, W3MEpeHUE, MPOBEICHUE HAONIOACHHI); CrocOOaMM BBISBICHUS H
OIIEHKH aHTPOTIOTEHHBIX U3MEHEHUH B TIPUPO/IE.

YMeHue BbIABUTATh TUIIOTE3bI, POBEPATH X IKCIIEPUMEHTATILHBIMU CPEJICTBAMH,
dbopMynupys 1ieJib UCCIEAOBAHUS, AHATU3UPOBATH IOJIYYEHHBIE PE3yabTaThl U
JIeNIaTh BBIBOJIBI.

BrisiBneHue 3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEIMYMHAMH, OOBSCHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB M (OPMYIHPOBAHUE BBHIBOJIOB C HCIOIb30BAHHEM

HAaY4YHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BrageTb CHCTEMOH OHOJOTMYECKHX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroliye OUOJIOTHYECKUEe TEPMHUHBI U TOHATHA (KU3Hb, KIIETKA, TKaHb,
OpraH, OpraHusM, BUJ, HOMYJSIHMS, SKOCHCTeMa, OMOIeHO3, Onocdepa; MeTaboIm3M,
rOMeocCTa3, KJIETOUHbIII HMMYHHUTET, OMOCHUHTE3 Oelika, OUOTIOIUMEpPDI, TUCKPETHOCTD,
CaMOpEryJIsiUs,  CaMOBOCIIPOM3BEIEHHE,  HACIEIACTBEHHOCTb,  W3MEHUYMBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosiornueckre Teopuu: kietouHas teopus T. IlIBanmna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro uMmmyHnutera II. Opnux, N.M. MeunukosBa,
XpPOMOCOMHAasl TEOPHUs HAcCJIEeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbILIEBOrO
cxonactBa K. bapa, sBomtonmonnas teopust Y. JlapBuHa, cUHTETHUYECKass TEOPHs
IBOJIIONMH, Teopus aHtpororenesa Y. JlapBuna; Teopusi OuoreorieHoza B.H.
CyxkauéBa; yuenue H.M. BaBunoBa o 1eHTpax MHOT00Opaszusi U MPOUCXOKICHUS
KyIbTYypHbIX pactenuii, ydenne A.H. CeBepuoBa 0 NyTsX M HampaBIICHUSX
sposronny, yueHue B.U. Bepruanackoro — o Guocdepe);

3aKOHBI (€IMHOOOpa3usl MOTOMKOB MEPBOTO TOKOJIECHHUS, PACIICTICHUS TPU3HAKOB,

HC3aBHUCUMOT'O HacJICJO0BaHUA IMPU3HAKOB I. MeH,Z[eJ'IH; CICIIJICHHOT'O




HAacJleI0OBaHUS INPU3HAKOB M HapylleHus cuemieHuss reHoB T. Moprana;
FOMOJIOTHYECKUX PsAIOB B HaciaeACTBEHHOM wusMeHuuBoctu H.M. Basunosa;
reHeTnueckoro paBHoBecus k. Xapau u B. BaitnOepra; 3apoIbIlieBoro cxocTea
K. bapa; 6uorenernueckuii 3akoH . ['exkens, . Mronepa);

MIPUHIMIBI (UUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaswia (MuHumyMma tO. JInbuxa, 3xos10ruuecKo nupamMuibl Yuces, 6uoMaccel 1
SHEpPrun);

runote3bl (koarnepBatHoii AWM. Omnapuna, mepBuuHoro Oymbona Jx. XomjaeiHa,

mukpochep C. Dokca, pubozuma T. Uek)

YMeHue pemarb IMOUCKOBBIE OMOJOTUYECKHE 3aa4yM; BBISBIATh MPUUYUHHO-
CJICICTBEHHBIE CBSI3M MEXIY HCCICAYeMbIMH OHOJIOTHYECKUMH OOBEKTaMH,
MPOLIECCaMU U SIBJICHUSIMU; JIeTIaTh BHIBOJIBI U TIPOTHO3BI HA OCHOBAHUH TIOJYYEHHBIX
PE3YNbTaTOB;

COCTaBJIATH TEHOTUITMUYECKHE CXEMbI CKPEITUBAHMSI /ISl Pa3HBIX TUTIOB HACTICIOBAHUS
MPU3HAKOB y OPraHMW3MOB, COCTaBJISTh CXEMBI TEPEHOCA BEIIECTB M DHEPTUU B

IKOCcHUCTEMaXx (IIEMH MATAHWS, TIUIIEBbIC CETH)

YMeHue yCTaHaBIMBATh B3aHMOCBS3M MEXIY CTPOCHHEM U (QYHKUIUSMU:
OpraHonaoB, KIIETOK PA3HBIX TKaHefI, opranaMM MW CHUCTEMaMH OpraHOB Yy
pacTeHuii, JKUBOTHBIX W YEJIOBEKa; MEXJIy 3TanamMu OOMEHa BEIIECTB; dTalaMu
KJICTOYHOTO IMKJIA U XHU3HCHHBIX [TUKJIOB OPraHU3MOB; dTallaMi AMOPHOHAIILHOTO
Pa3BUTHS;, TCHOTUTIOM M (PEHOTUTIOM, (PEHOTHUIIOM M (paKkTOpaMu cpeibl OOUTaHHUS;
MpoIecCaMu  ABOJIIONMY; JBIDKYIIMMH CHIIAMH QHTPOIIOTEHE3a; KOMIIOHEHTaMHU

PA3INYIHBIX OKOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHu3MoOB

YMeHue BbLICIATh CYIIECTBEHHBIC PU3HAKH:

CTPOCHHUS BHUPYCOB, KICTOK MPOKApPUOT M JYKAPUOT, OIHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB, OHOTEOIIEHO30B, IKOCUCTEM U OHOCchephI;
CTPOCHUS OPraHOB U CUCTEM OPIaHOB PACTCHHUM, )KUBOTHBIX, Y€JIOBEKa; MPOIECCCOB
KU3HEJCATCIILHOCTH, TMPOTCKAIONIMX B OpraHU3Max pPacTEHUH, JXUBOTHBIX U
YeJIOBeKa; OHMOJIOTMYECKHX MPOIECCOB: OOMEHa BemecTB (MeTaboJmu3Mm),
uHOpMAIlMK W HPEBpAICHHS OSHEPrud, OpOKEHHs, AaBTOTPO(PHOrO M
reTepoTpoHOro THUIIOB MUTaHUs, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MekHo3a,
raMeToreHesa, 3MOpPHOTeHe3a, MOCTIMOPHOHAIBLHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO DPa3BUTHUS opraHu3Ma (OHTOTeHe3a), B3aUMOJCHUCTBUS T'EHOB,
reTepo3uca; IeCTBUIl HCKYCCTBEHHOTO 0TOOpa, CTAOMIH3UPYIOIIETO, TBUKYIIETO
U Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOPA; ANIOMATPUIECKOTO U CUMIIATPUUYECKOTO
BU000pa30BaHNS; BIUSHUS JABWKYIIUX CHII SBOJIOIUU HA TeHO(OH T MOMYIISALNN;
IPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOUTaHMsI, YepeIOBaHHs HapaBICHHMA

9BOJIIOIIMH; KPYTOBOPOTA BCIICCTB U IOTOKA SHCPIUH B SKOCUCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYHMICCTBCHHLIC IIPU3HAKU BHUPYCOB,

KJICTOK IMPOKApHUOT U 3YKApHUOT, OJHOKJIICTOYHBIX U MHOTOKJICTOUYHLIX OPraHU3MOB,




BHJIOB, OMOT€OIIEHO30B U DKOCHCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB H
MpeBpallleHUus]  JHEprud B KIETKe, (OTOCHHTE3a,  IJIACTUYECKOTO U
SHEPreTUYEeCKOr0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJA0TBOPCHHUS,
Pa3BUTHUS U Pa3MHOKEHHUSI, MHIUBUIYAJIbHOTO PA3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O60ppOBI 32  CyHIECTBOBAaHME, €CTECTBEHHOIO 0OTOOpa, BHI000pa3oBaHUS,
PHUCIIOCOOJICHHOCTH OPTaHU3MOB K cCpe/lie OOWTAaHWS, BIIMSHUS KOMIIOHEHTOB
3KOCHUCTEM, aHTpOHOFeHHI)IX I/I3MCHCHI/H>’I B DJKOCHCTEMaAX CBOGI7[ MECTHOCTH,

KPYrOBOpPOTa BEIIECTB M IPEBpAILEHUs SHEpTrun B Onocdepe

YMeHue  UCHoJb30BaTh  COOTBETCTBYIOLIME  ApryMEHThl,  OHOJIOTHMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JJIsl JI0Ka3aTeIbCTBA POJICTBA OPIaHU3MOB Pa3HbBIX
CUCTEMAaTUYECKUX TPYIII; B3aUMOCBSI3H OPraHU3MOB U Cpe/ibl OOMTaHUS; €AMHCTBA
YeJIOBEUECKUX pPac; HEOOXOAMMOCTH 3]I0pOBOr0 00pa3a JKWU3HHU, COXPAHEHUS
pa3zHooOpa3usi BUJIOB U SKOCHUCTEM KaK YCJIOBUSI COCYLIECTBOBAHHS MPUPOJBI U

YCI0BCYCCTBA

YMeHue KpUTHUYECKH OLIEHHBaTh HH(OpPMalMI0 OHOJOTHMYECKOTO COJIEpKaHUS;
HMHTEPIPETUPOBATH ITHUECKHE aCIIEKThl COBPEMEHHBIX MCCIIEI0BaHNN B OHOJIOTHH,
MEIUIMHEe, OHOTEXHOJIOTHM;, paccMaTpuBaTh TIJI0OAJbHBIE  HKOJOTUYECKHE
po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

MO3HUIIUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I1O
BHOJIOI'NA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

buomornsa xak HaykKa. JKuBble cCHCTEMBI U X HU3Y4YCHHUC

11

CoBpemMeHHast OMOJIOTHSI — KOMIUIEKCHasi Hayka. bruosornyeckne Haykd W M3ydaeMble UMHU
HpO6JIeMI)I. q)yHIIaMCHTaJIBHBIG, MNPUKIAAHBIC W IMOMCKOBBIC HAYYHBIC HCCICOAOBAHUA B
OMOJIOTUH.

3nayenne OMOJIOTHH B (OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccuu, cBszannpie ¢ OHMoJIOTHEH. 3HaUEHUE OMOJIOTHHM B MPAKTHUYECKOW JESTEIbHOCTH

YeJI0BEKa: METUIMHE, CEIbCKOM X035HCTBE, MPOMBIIIJIEHHOCTH, OXpaHe IPUPO/IbI

1.2

JKuBbie cucteMbl Kak TpeaMeT u3ydeHus: omosioruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTh W IEJIOCTHOCTh, CIIOKHOCTh M YIOPSJIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3aIlMs, CaMOBOCIPOHW3BEICHUE, Pa3IPaKUMOCTh,
W3MEHYUBOCTH, POCT M Pa3BUTHE.

VYpoBHM OpraHu3alid KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH,  MOMYJISIIIMOHHO-BUIOBOM,  AIKOCHCTEMHBIN  (OMOTreoleHOTHYECKUHl),
ounocdepnsiid. [Ipomeccl, MPOUCXOaAIINe B )KUBBIX cucTeMaX. OCHOBHBIC MPU3HAKH JKHBOTO.

Kuznpb kak popMma CyiiecTBOBaHUS MaTEPUH

1.3

Mertoapl 6nonornueckor Hayku. HaOmronenue, naMepenne, SKCepUMEHT, CUCTeMAaTH3allus,
MetaaHanu3. [loHsTe o0 3aBUCMMOM M He3aBUCUMOW mepeMeHHOW. [lmanupoBanue
skcriepuMenTa. [locranoBka u mpoBepka rurnote3. Hynesas runotesa. [lonsrue BeIOOpKH U
e€ gocroBepHOCTh. Paz0poc B Ouosormueckux JaHHBIX. OlEHKa JIOCTOBEPHOCTHU
MOJIyYEHHBIX pe3ynbTarToB. [IpuynHBI HCKakKeHUs pPE3yNbTaToOB 3KcnepuMeHTa. [loHsTHe

CTaTUCTHYCCKOI'O TCCTa

Knerka kax Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IWHUIA >KUBOTO. VICTOpUS OTKPBITUS KIETKH.
PaGotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl  MONEKYASPHOW U KJIETOYHOHW OHOJOTHMH: MHUKPOCKOIHUSA, Xpomartorpadus,
anektpodope3, METOJ MEUYEHBIX aToMoB, guddepeHuanbHOEe LEeHTpUudyrupoBaHue,

KYJIbTUBUPOBAHHUEC KIICTOK

2.2

XHUMHUYECKUN COCTAaB KIETKU. Makpo-, MUKPO- U yIBTPaMUKPOIIEMEHTHI. Boga u e€ poJib kak
pacTBOpUTEINs, pearcHTa, Y4acTMe B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISALUU.
MuHepanbpHble BellecTBa KJIETKH, UX OHoorndyeckas poib. Poib KaTHOHOB M aHHOHOB B
KIIETKE.

buonornyeckue mnonumepsl. benakun. AMUHOKHCIOTHBIH cocTtaB 0OenkoB. CTpyKTyphI
OenkoBoit Monekynbl. IlepBuuHas cTpykTypa Oenka, NenTHAHAsS CBsA3b. BropuuHas,

TpeTUYHas, YeTBepTUYHasi CTPYKTyphl. JleHaryparus. CoiictBa OenkoB. Kiaccuduxanums




0enkoB. buonornueckue QyHKIMH OSIKOB.

VYraeBonel. MoHOCaxapupl, AUCAXapu/Ibl, OJUTOCaXapuabl U noyucaxapuasl. OOmuid mian
CTpOCHUS U (PUBMKO-XMMHUYECKHE CBOMCTBA YIJEBOAOB. buojoruueckue QGyHKIUN
YIJIEBOJIOB.

Jlunuel. IManpodunsHO-rUAPOPOOHBIE CBOICTBA. Knaccudukarus JUTIUIOB.
Tpurmunepunasl, Ghoconmunuapl, BOCKH, CTEpOHIbl. buosorndeckue (QyHKIHH JTHITHIOB.
OO6mue cBO¥CTBa OMOJIOTMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYIPOHUI[AEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenue HykiemHOBBIX KuCIOT. HykineoTupisl.
[Ipunnun kommiementapHoctu. [Ipasuno Yaprapda. Crpykrypa IHK — nBoitHast crimpaiis.
Mectonaxoxaenue u ononorundeckue pynknun JHK. Bunet PHK. ®ynxiun PHK B knetke.
Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B Mosiekyiae AT®. buonorunueckue
¢yakun AT®. BoccTaHOoBIEHHbIE IEPEHOCUNKH, UX (YHKIMH B KieTke. CeKBEHUPOBaHUE
JIHK.

CrpykrypHas Ouojorusi: OHOXUMHUYECKHEe U Ouodu3Mueckue HcciIeoBaHUs COCTaBa U

MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

2.3

Tumbel KIETOK: JyKapuoTHYecKass W mpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHATHHBIC
00pa3oBaHus KIETKH.

Crpoenue npokapuoTuieckoi kinetku. Kierounas crenka Oakrepuii u apxeil. OcobeHHOCTH
CTPOCHHS TeTepoTpOo(HONW U aBTOTPOPHOM MPOKAPUOTHYECKUX KIETOK. MecTo u poJib
MMPOKApUOT B OMOIIEHO3aX.

Crpoenne u (pyHKIMOHMPOBAHUE JYKAPUOTHUECKOW KieTku. [lma3smaTmyeckas memOpaHa
(mazmanemma). CTpykTypa IIa3MaTHYeCKOW MeMOpaHbl. TpaHCHOPT BEHIECTB uepe3
IJIa3MaTHYeCKyl0 MeMOpaHy: nmaccuBHbIA (Auddy3us, odneruénnas quddy3us), akTUBHBINA
(mepBUYHBINA ¥ BTOPUYHBIN aKTUBHBIN TpaHcropT). [Tomynporuiaemocts MeMOpaHnsl. PaboTa
HATPUI-KaJIMEBOr0 Hacoca. DHJOIMTO3: MHUHOIUTO3, ¢aronuros. Dk3ouuTto3. Kierounas
crerka. CTpykTypa ¥ GyHKIHUU KIETOUYHOI CTEHKH pacTeHUi, TpuoOoB.

Hurommazma. [lurososb. I{utockener. [[Buwkenwe muTomiazMbl. OpraHoujbl KIETKH.
OpHoMeMOpaHHbIE OpraHoWJbl KJIETKH: SHjomnazMatudeckas cerb (DOIIC), ammapar
lonpmxu, nu3ocoMbl, HX CTpoeHHe U (GyHKIMH. B3anMocBsI3bp OJHOMEMOpPaHHBIX
opraHouioB kietku. CTpoeHHe rpaHylapHOTO peTukyinyma. CHHTE3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KJIeTOUHBIX MeMOpaH. ['mankuii (arpaHymisipHbIN) SHAOMIA3MATHUYECKUNH PETHKYIYM.
CekperopHass ¢ynkuus anmapara [onbmxku. TpancmopT BemiecTB B KieTke. Bakyonu
pacTuTenbHbIX KieToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJIE€TKW: MUTOXOHJIPUU, TUTACTU/IBI.

Crpoenue u (yHKIHMH MUTOXOHAPWUN M TutacTuA. llepBUuHBIE, BTOPUYHBIE U CIOKHBIE
mIacTubl  (POTOCUHTE3UPYIOMINX JYKAPUOT. XJIOPOIJIACTHI, XPOMOIUIACTBHI, JIEHKOILIACTHI
BBICIIUX PACTEHUN.

HemembOpannbie opranouabl kinetku CrpoeHne W (DyHKIMM HeMEMOpaHHBIX OPraHOW]IOB
kieTku. Pubocombl. MukpodunamenTsl. Mpleunsle kieTku. Mukpotpybouku. Kierounsrii

LCHTD. CTpOeHI/Ie U JOBWXCHUC KI'YTUKOB U PCECHUYCK. MI/IKpOTp}I6O‘-IKI/I OUTOINIa3MBI.




Lentprons.

SAnpo. O6Gonouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SIAPBIIIKH, X CTPOCHHE WU (DYHKIIHH.
Snepupii  OenkoBblii  MaTpukc. I[IpocTpaHCTBEHHOE  PAcCIONIOKEHHE XPOMOCOM B
uHTephaszHoM sape. benku xpoMaTHHA — THCTOHBI.

Knerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3yKapuoT (PacTUTENbHOM,

KUBOTHOM, TpHOHOIN)

24

AccummwianMs U JUCCUMMIISILUS — JBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTPOGHBIH W TeTepoTpodHBIH. YdyacTue KUCIOpoAa B OOMEHHBIX IIpOIeccax.
OHepreruyeckoe obOecriedeHne KieTku: mpeBpamenne ATD B 0OMEHHBIX MpOIECCax.
@depMeHTaTUBHBIN XapakTep peakUui KJIeTOUYHOro meradosn3ma. GepMEeHThI, UX CTPOCHHE,
cBoiicTBa U MexaHu3M jaeicTBud. KopepmenTtrl. OTanuns (epMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB. benku-akTuBaTOppl U OENKU-WUHTHOUTOPBHI. 3aBUCHUMOCTbh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUi OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHbIN CHHTE3 OpraHMYEcKUX BemllecTB B kieTke. doTtocuHTe3. Ponb XmopomnnactoB B
nporecce (orocunTe3a. CetoBas W TeMHOBas ¢aspl. [IpoayKTHBHOCTH (OTOCHHTE3A.
Bnusinue pa3nuyHbx pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHuEe (HOTOCHUHTE3A.
XemocuHre3. PazHooOpas3ue opraHn3MOB-X€MOCHUHTETUKOB: HUTPUPHUIHpPYONIUE OaKTepHH,
xKene300aKkTepuu, cepobakTepuu, BOJIOPOAHbIE OaKTeprH. 3HaUeHNE XEMOCHHTE3A.
AnaspobHble opraHu3mbl. Buabl Opokenus. IIpoaykTel OpoXeHHS M HUX HCIOJIb30BaHHE
YeJIoBEeKOM. AHa3pOOHBIE MUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO3OYAUTENTH
00J1e3HEH.

AspoOHBIE OpraHm3Mbl. OJTambl SHEPreTHUYecKoro ooOmeHa. [loATOTOBUTENBHBIA OTall.
I'mukosn3 — 6eCKUCIOPOHOE PACIIEIUIEHUE [IFOKO3BI.

buosiornyeckoe OKuclieHHE, WM KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHUH B Ipoueccax
ouonornyeckoro okucienus. Luknnueckue peakuuu. OxucnaurenbHoe (GpochopuiupoBaHue.
[IpeumymiecTBa a’poOHOTO TyTH OOMEHA BEIIECTB Mepe] aHadpPOOHBIM. DPHEKTUBHOCTH

OHEPIETHYECKOTI'O obMeHa

2.5

Peakuun marpuyHOro cunresa. IIpMHIMII KOMIUIEMEHTApHOCTH B PEAKLMSIX MATPHUYHOTO
cuHTe3a. Peanuzanus HaciencTBeHHOW uHpopmanuu. ['eHeTMueckuil KoJ, ero CBOWCTBA.
Tpanckpunuuss  —  MaTpPUYHBIN CHUHTE3 PHK. [TpuHUIHTIBL TPAHCKPUIIIIHH:
KOMILJIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb. TpaHCiAnus U €€ 3Talbl.
VYuactue TtpancnoptHeix PHK B Oumocunrese Oenka. VYcinoBusi OuocuHTe3a Oenka.
Koauposanue amuHokucaoT. Posib pubocom B GrocunTe3e Oenka.

Opranuzanys reHoMa y NpoKapuoT U DYKapuoT. Perynsanus akTUBHOCTH T€HOB y TPOKapHOT.
I'unote3a omnepona (®. XKako6, XK. Mano). Perynsamuss oOMeHHBIX MpPOLIECCOB B KIIETKE.
Knerounslii romeocras.

Bupycsl — HekneTrouHble (OpMBI KHU3HH U OOIMraTHbIE Mapa3uTbl. CTpoeHHE MPOCTBIX U
CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTepHo(daros.

Bupychsle 3a005ieBaHus yesoBeka, KUBOTHBIX, pactenuit. CIIN/, COVID-19, couunansHble

U MCOULIMHCKHUE IIPO OJIeMBI




2.6

Knerounsrii mmki, ero mnepuonsl u perymsiuus. Matepdaza m muro3. OcobeHHOCTH
MpOIeCCOB, MpoTeKarommx B HHTepdaze. [loarotoBka KIETKH K  JACJICHHUIO.
[Ipecunretnyeckuii  (IOCTMUTOTUYECKUI),  CHHTETHMUECKUH UM  INOCTCUHTETUYECKHUU
(MIpeMHUTOTHYECKHIT) IepHOIbI HHTEP(A3HI.

Marpuunsii  cunre3  JHK -  permkanma.  IlpuwHnunsr  perumkanmm — JJHK:
KOMIUIEMEHTAPHOCTD, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAJUICIBHOCTb. MexaHusm
perummkanuu  JIHK.  Xpomocombl. Crtpoenue xpomocom. Tenomepbl U  Telomepasa.
XpOMOCOMHBIN HA0OP KJIETKU — KapUOTUI. JIUIUIOMAHBIN U TarIouHbIH HAOOPbl XpPOMOCOM.
I'omonornuneie xpomocomel. [10710BbIE XPOMOCOMBI.

Jenenue kineTku — Muto3. CTaiuu MUTO3a U MIPOUCXOSIINE B HUX MTPoLiecchl. TUIbl MUTO3A.
Kaprnokunes n nurokuHes. buosornyeckoe 3Ha4eHHE MHUTO3a. Perymsmus MHUTOTHYECKOIO
uukia kietku. [Iporpammupyemas kiertouHas rTuOenb — aronros.

CDYHKIII/IOHHJ'IBHafl I'€HOMHKa

Opranusm Kak OMosornyecKkas CucTemMa

3.1

OnHOKJIETOYHbIE, KOJOHHUAJIBHBIE, MHOTOKJIETOYHbIE OpPraHW3Mbl M MHOTOTKaHEBbHIC
OpraHU3MBl.

dopMBbl pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIIIoUYasi BEr€TaTUBHOE) M T0JIOBOE. Buapl
0ecr010ro pa3MHOXKEHUS: IOYKOBaHUE, CIIOPYIIALUS, (pparMeHTalus, KIOHHPOBaHNUE.
[TooBoe pasmuoxkeHue. I[lonoBeie KiIeTkW, Wik rameTsl. Meiio3. Cragum Mmeno3a.
[ToBenenue xpomocom B Meioze. KpoccunroBep. buosiormdyeckuii cMbIci MeHo3a U
II0JIOBOTO Mpouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpieBoe pazsutue. ['ameTorenes y >kuBoTHBIX. [1o0BbIe kKene3bl. OOpazoBaHHE U
pa3BuTHEe IOJIOBBIX KiIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE TNOJIOBBIX KIIETOK.
OmnonoTBopeHre U 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NnmuBunyanpHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Craauu sMOpHoreHe3a >XKMBOTHBIX (Ha
npumepe  Jsarymku).  Jpoonenwe. Tumbr  apoOnenus.  OcobeHHOCTH — ApoOICHHS
MJICKOITUTAIOMINX. 3apOJIbIIIeBbIe JIMCTKU (racTpyisilus). 3akiajgka OpraHoB U TKaHEH u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHME 4YacTeld pa3BUBAIOLIEIOCS  3apojbllia
(oMOpuoHanbHAasT MHAYKLHKSA). 3aKiagka IUlaHa CTPOCHHUS JKMBOTHOTO Kak pe3ysbTar
HepapXu4yecKuX B3aUMOJCHCTBHI reHOB. BrnusHue Ha SMOpHOHATBHOE PAa3BUTHE PA3IUYHBIX
(haKkTOpPOB OKPYKAIOLIEH CpeJIbL.

Poct u pa3zButue xuBoTHBIX. [locTamMOproHanbHbIN nepuo. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopo30M y OeCrIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. bruonornyeckoe
3HAQUYEHHE MPSAMOTO M HENPSIMOTO Pa3BUTHS, UX paclpocTpaHeHue B mpupoie. Tumsl pocra
XKUBOTHBIX.  @akTOpbl  pEryjsilMM  pocTa  KUBOTHbIX W  uenoBeka. Cranuu
MOCTAIMOPHOHATBHOTO PAa3BUTHS Y )KHBOTHBIX U UeJoBeKa. [lepuoibl OHTOreHe3a yenoBeka.
PazmHoxeHue u pa3BuTHe pacteHuid. 'amerodur u cnopodut. Meito3 B )KU3HEHHOM LIHMKIIE
pactenmii. OOpazoBaHue cmop B Tmporecce MeHo3a. [ameToreHes y pacTeHHi.
Omnjo0TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOJIOTBOPEHHE Y

IIBETKOBBIX paCTeHHﬁ. O6pa30BaHI/IC U PA3BUTHC CCMCHHU. MexaHu3MBbI peryiianuu




OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX

3.2

Hcropust cTaHOBIIEHHS U pa3BUTHS T€HETUKU Kak HayKu. OCHOBHbIE T€HETUYECKUE TTOHATHUS
U CHUMBOJIbI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUICIbHBIE T'€HbI, AJIbTCPHATUBHBIC IPU3HAKH,
JOMHUHAHTHBII W PELECCUBHBIA MPU3HAK, TOMO3UIOTa, TIE€TEPO3UTrOTa, YWCTAsl JIMHUA,
rubpuabl, reHotur, ¢GeHoTur. OCHOBHBIE METOJbI TEHETHKH: THOPUIOJIOTHICCKHH,

LATOJIOTUYECKUN, MOJIEKYIIIPHO-TEHETHYECKUI

3.3

MounorubpuaHoe ckpeniuBanue. [lepspiii 3akoH MeHenss — 3aKOH eIMHO00pa3us rTuOpUIoB
nepBoro mnokosieHus. IIpaBuno npomMuHHMpoBaHusa. Bropol 3akoH MeHzpens — 3akoH
pacmierieHusi Tpu3HakoB. LluTojormyeckre OCHOBBI MOHOTHOPHUIHOTO CKPEUIMBAHUS.
['unores3a YMCTOTHI raMeT.

AHanmuzupyrolee ckpemmBanue. [I[pomexxyTounslii Xapakrep HacinenoBaHus. Paciieruienne
MIPU3HAKOB IIPU HETIOJHOM JJOMUHHAPOBAHHUMU.

JurubpuaHoe ckpermuBanue. TpeTuil 3akoH MeHaens — 3aKOH He3aBUCHUMOTO HaCJIeTIOBAaHUS
pu3HaKkoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS.

CuemienHoe HacienoBaHue mpusHakoB. Padoter T. Moprana. CrierieHHOE HaclieJJOBaHUE
T€HOB, HAPYIICHHE CLETUICHHUS MEX 1y TeHaMH. XPOMOCOMHAs TEOPUS HACIIEICTBEHHOCTH.
I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OIPEACIICHUs MOJIa. AyTOCOMBI M IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBII U reTeporaMeTHbIN MoJ. ['eHeTnyeckas CTpyKTypa MOJIOBBIX
xpoMocoM. HacrienoBanne Mpu3HaKoOB, CLETIEHHBIX C ITOJIOM.

l'enotun kak mnenoctHas cucrema. I[lieloTponus — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoOXeCTBEHHBIN ajuienu3M. B3anMoneincTBre HeaeabHbIX MeHOB. KOMIITIEMEHTapHOCTD.

Onucras. [Tonmumepus

3.4

B3anmmopeiictBue reHotuna W cpeapl npu  GopMupoBaHUHM (GeHOTHNA. 3MEHYMBOCTH
npu3HakoB. KadecTBeHHbIE W  KOJMYECTBEHHBbIC TNpPU3HAKU. BuIbl  HM3MEHUMBOCTH:
HEHaCJICACTBEHHAs M HAaCcJIeICTBCHHASL.

MomudukaimonHas HM3MEHYMBOCTh. Ponb  cpemsl B opMupoBaHUM  MOAM(UKAIMOHHOMN
n3MeHunBocTH. Hopma peakiuu npu3Haka. BapuanmoHHBIN psin 1 BapuanmoHHasi kpuBas (B.
Horanucen). ColicTBa MOAM(PUKAITMOHHON N3MEHYMBOCTH.

I'enotnnmueckas  u3MeHYuMBOCTH. CBoOMCTBA TIEHOTMIIMYECKOM  M3MEHYMBOCTH.  Bupl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHASL, MyTallUOHHASL.

KoMOnHaTuBHAsT WM3MEHYMBOCTh. MeEHO3 W TIOJOBOHM IMpOIlECC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. PoJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3JITAHUM T€HETHUECKOTO Pa3HOOOpa3ust
B IIpe/ienax OJTHOTO BUJA.

MytanoHHasT WM3MEHYMBOCTh. Buapl MyTalMil: TEHHbIE, XpPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHBIE W MHIYLIMPOBAHHbIE MYyTalMH. SIepHbIE M LUTOIUIA3MAaTUYECKUE MYTallUH.
Comarnueckre M MOJIOBble MyTauuu. [IpuyrHbI BO3HMKHOBEHHMS MyTanuil. MyrtareHsl U ux
BIIUSTHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IpOolecca. 3aKOH TOMOJIOTUYECKUX
psnoB B HacnenctBeHHoW m3meHunBocTH (H.M. BaBunos). BHesgepHas H3MEHYHBOCTh H

HaCJICACTBECHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KI[yHaPOI[Ha}I nporpamMmma HUCCIICAOBAHUSA T'CHOMaA YCJIIOBCKA.




Metoasl HU3Yy4YECHUS TC€HETUKH YeJI0BEKa: T€HCAIOTHYCCKUH, OJIM3HEIIOBBI,
IIUTOTCHETUUCCKUI, MONYJIALIMOHHO -CTATUCTUYECKU A, MOJIEKYJISIPHO-T€HETHYECKU.
CoBpemeHnHoe OIpEACIICHUE T€HOTHIIA: MOJIHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUITMPOBaHKE, B TOM uuncie ¢ nomoinbio [11[P-ananuza. HacneacrBennbpie 3a00neBaHms
YyeloBeKa. ['eHHble M XpPOMOCOMHBIE OOJIE3HM 4YeloBeKa. bBOJe3HHW ¢ HaclIeACTBEHHOM
MPEAPACIONOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TeHETUKHU B MPEIOTBPAIICHUH U JICUCHUU

reHeTnyeckux 3abosieBanuii uesioBeka. CTBOJIOBBIE KIIETKU

3.6

Jlomectukanust ¥ cenekius. 3apoKIeHue ceeKIu 1 gomectukauuu. Yuenue H.M. BaBuiosa
0 IEHTpaxX NPOWCXOXKJICHHS M MHOT000pa3wsi KyIbTYPHBIX pacTeHuil. Poyib cenexiym B
CO3/IaHUU COPTOB pacTeHuil W mopon KUBOTHBIX. CopT, TMOpoAa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HaCleICTBEHHOM m3MeHunBoctu H.M. BaBusoBa, ero 3HaueHue is
CEJIeKIIMOHHOM paboThI.

Metonpl cenekunOHHONW pa®oThl. McKyccTBEHHBIH OTOOpP: MacCOBBIM M WHIUBUIYaJIbHBIH.
Dranbl KOMOMHAIIMOHHOM cenekuuu. VicnpiTanue npon3BouTeseit mo noromcty. OT60p 1o
TEHOTHITYy C TMOMOIIBI0 OIIEHKH (DEHOTHIIa MOTOMCTBA W OTOOP MO TEHOTHUITY C MOMOIIBIO
ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak MeETOJ CEeJIeKIIMOHHOW paboThl. PaawanuoHHBIA |
XUMUYECKUA MYyTareHe3 Kak HWCTOYHHK MYTallMi y KYJIbTYPHBIX (OpM OpraHuU3MOB.
Hcnonb3oBaHNe TEHOMHOTO pEAaKTUPOBAaHUS M MeToj0B pekoMOumHaHTHbIX JIHK s
MOJTYYEHUS UCXOTHOTO MaTepuaia sl CENeKIUN.

[Tonmy4yenne monumionoB. BHyTprBHIOBasS rnOpumm3anys. biIu3kopoaCcTBEHHOE CKpEIIMBaHHUE,
wii uHOpuaMHT. HepoacTBeHHOE CKpelrBaHue, WM ayTOpUIUHT. ['eTepo3uc U ero NmpHYHHBL
Hcnonp3oBanne rereposuca B cenekimu. OtnanénHas rudpuamsanus. [Ipeogonenne Gecruio st

MEXBUIOBBIX FI/I6pI/II[OB. Z[OCTI/I}KGHI/IH CCIICKLINH paCTeHI/Iﬁ M JKNBOTHBIX

3.7

OOBbeKThl, HCIOJb3yeMble B OWOTEXHOJIOTUH, — KIETOYHbIE U TKaHEBbIE KYJIbTYPHI,
MUKPOOPraHMU3Mbl, HMX XapaKTepUCTHKa. TpaauloHHas OMOTEXHOJOrHs: XjeOornedyeHue,
MOJy4eHHE KHCIOMOJIOUHBIX IPOJIYKTOB, BHUHOJENNE. MUKPOOHOIOTUYECKHI CHUHTE3.
OO0bekTsl MUKpoOHOJOrHueckux TexHosoruil. IIpomsBoacTBo Oenka, aMUHOKUCIOT H
BUTAaMUHOB. VICKycCTBEHHOE OIIIOJOTBOpPEHHE. PEKOHCTpYKIMS SSHIEKIETOK U KJIOHHPOBAHHE
KUBOTHBIX. METO1 TPAHCIJIAHTALUU SIJIEP KIIETOK.

XpOMOCOMHAsl U TeHHas WUHKeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha U KOHCTPYMPOBAHUE
pekomOuHanTHBIX JIHK. JlocTHXKEHUS M IEPCIIEKTUBBI XpPOMOCOMHOM M T€HHOW MHKCHEPHH.

MenuuuHcKue O0uoTexHoJOorny. Mcrnonp30BaHue CTBOJIOBEIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCcKoro Mmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHu3MoB. COBpeMeHHaSI CUCTCMaAa OPraHHUYCCKOTO MHUDpA.
HpI/IHI_[I/IHLI KJIaCCH(bI/IKaI_[HI/I OpPraHnu3MOB. OcHoBHBIE CUCTCMATHUYCCKUC rpyIIIbI
OpraHu3MoOB.

OcoOeHHOCTH CTPOCHUSA M KUSHCACATCIBHOCTU OJHOKJIICTOUYHBIX OPraHU3MOB. BaKTCpI/II/I,
apxcu, OJHOKJICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC  BOAOPOCIIH, ApYruc€ MNpPOTUCTHI.

KonounnanbHeie OpraHHU3MBlI. I[BI/I)KCHI/IC OJITHOKJICTOYHBIX OPraHU3MOB: aMé6OI/I,Z[HOC,




KI'YTUKOBOE, PECHUYHOE. 3alliMTa Yy OJHOKJIETOYHBIX OpraHu3MoB. PazapaxumocTts y

OJHOKJICTOYHBIX OPTraHU3MOB. Takcucer

4.2

MHoOrokneToyHsle pacTeHus. B3auMOCBA3b 4YacTE MHOTOKIETOYHOIO opraHusma. TkaHw,
OpraHbl U CUCTEMBl OPTaHOB MHOTOKJIETOYHOTO opraHusma. OpraHusM Kak €JUHOE LIEJIOE.
Txkanu pacrenuil. TUnbl pacTUTEIBHBIX TKaHEH: 00pa3oBaTeNIbHAs, TOKPOBHASL, IPOBOIAIIAS,
OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpOeHHs, (PYHKIMH M pACIIONOKECHUS TKAaHEH B

OpraHax pacTeHUN

4.3

BereraTtuBHbIE M reHepaTUBHBIE OpraHbl pacTeHuil. DYHKIMHU OPraHOB M CHUCTEM OPraHOB.
Kapkac pacrenmii. JIBMKE€HME MHOTOKIETOYHBIX PpACTEHHUW: TPONM3MBI M HACTHH.
[Tornonienue BOABI, YIJIEKHMCIIOIO ra3a W MUHEPAIBHBIX BEIIECTB pACTCHUAMH. [[pixaHue
pactenuii. {uddysust ra3oB yepe3 MOBEPXHOCTh KIETKH. TpaHCIIOPTHBIE CHCTEMBI PACTEHUH.
Brinenenne y pacrenuid. 3ammTta y MHOTOKJIETOUHBIX pacrenuid. Kyrukyma. Cpenctsa
MAaCCUBHOM M XMMHUYECKOM 3amuThl. OUTOHITNIEI.

PazmpaxkumocTh W perymsinMss 'y OpraHu3MoB. Pa3ipaxuMocTb W perymanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOUHbIE KUBOTHbIE. B3aMMOCBS3b YacTE€ll MHOTOKJIETOYHOTO OpraHu3ma. |KaHH,
OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OopraHuzma. OpraHusM Kak €JIMHOE IIEJIOE.
TI'omeocTta3. Tkanm >KMBOTHBEIX M YeJIOBEKAa. THIIBI JKMBOTHBIX TKAaHEH: JMHUTEIHANILHAs,
COCTMHUTEIIbHAS, MbIIIIeUHas, HepBHas. OCOOCHHOCTH CTPOCHUS, (PYHKIIUA U PACTIOIOKEHUS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KMBOTHBIX. DYHKIIMKM OPTaHOB U cucTeM opraHoB. Omnopa Tena
opranu3mMoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblii u
BHYTpEeHHMU cKeneT. CTpOeHUE U TUIIbI COCTMHEHUS KOCTEN.

JIBuKeHHEe MHOTOKIJIETOYHBIX KHUBOTHBIX. [lutanue >xuBoTHBIX. [luTaHue MO3BOHOYHBIX
KUBOTHBIX. Jlpixanue xuBoTHBIX. KoxkHoe apixanue. JXKabepHoe u 1EroyHoe JbIXaHue.
JlpixaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCIOXXKHEHUE CTPOCHUs JErKUX
MMO3BOHOYHBIX KUBOTHBIX. /[pIxaTenpHas cuctema yenoBeka. MexaHu3M BEHTHIISALUN JETKUX
y OTUI U MJEKONMUTAIOUMX. TpaHCHOPT BEUIECTB y OpraHU3MOB. TpaHCIOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHocHas cucteMa u e€ opranel. KpoBeHOCHas cucTemMa IMO3BOHOYHBIX
KUBOTHBIX. Kpyru xpoBooOpaiieHrs. DBOMIOLUOHHBIE YCI0KHEHUS CTPOCHHSI KPOBEHOCHOM
CUCTEMbI TIO3BOHOYHBIX JKUBOTHBIX. BbIeneHue y opraHu3MoB. BeijeneHue y >KHUBOTHBIX.
CokparurenbHble Bakyosid. Opranbl BbiieneHus. CBs3b IMOJIOCTU Tejla ¢ KPOBEHOCHOW H
BBIJICIUTENIBHOW CUCTEMaMHu. BblieneHue y TMO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X MPOU3BOIHBIE.

Pazgpaxxumocte u  perymsiiuss 'y OpraHu3MoB. Pa3gpakuMocTh y  OJHOKJIETOUYHBIX
opraHu3moB. Takcucel. Pa3zgpakumMocTb W peryiasiius y MHOTOKJIETOYHBIX pPACTEHHII.
PocroBble BemnecTBa U uX 3HaYEHHE.

HepBHas cucrema u pedrexkTopHas perymisius y MHOTOKJIETOYHBIX XKUBOTHBIX. HepBHas
cucteMa U €€ OTAENbl. OJBOJIOLMUOHHOE YCIOXKHEHHE CTPOCHUSI HEPBHOM CHUCTEMBI Y

JKHNBOTHBIX.




PazpaGoTka anroputMoB M mporpamm i 3(PQPEKTUBHON (DYHKIIMOHAIHHON aHHOTAIMH
T€HOMOB, TPAaHCKPHUIITOMOB, MPOTEOMOB, MeTa0OJOMOB MHKPOOPraHHW3MOB, DACTCHHUH,

JKHUBOTHBIX U YCJIIOBCKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBLC

5.1

Opranel ¥ cucTeMbl OpraHoB yenaoBeka. OT/esbl FOJOBHOIO MO3ra IO3BOHOYHBIX KUBOTHBIX.
Pednexc m peduiekropHas nyra. besycioBHbie m ycnoBHBIC pediekcel. ['ymopaibHas
perynsums 1 SHAOKPUHHAS CUCTEMA KUBOTHBIX U ueioBeka. JKenesbl 3HJOKPUHHOM CUCTEMBI
U WX TOPMOHBI. JlelicTBME TOPMOHOB. B3auMOCBS3b HEPBHOW M HSHIAOKPHUHHOW CHUCTEM.
l'umoranamo-runodusapuas cucrema. Pednexc u pedumekropnas ayra. besycnoBHbeie u

YCIIOBHBIE pe(IeKChl

5.2

3ammTa opraHuzMa oT Oonesneil. WMmMmyHHas cucrema uenoBeka. KieTouyHbld U
FyMOpPAJbHBIH UMMYHHUTET. Bpoxa€HHBIN, NMpuoOpPEeTEHHBIN crenupuueckuii UMMYHHTET.
Teopust kinoHanpHO-cenekTuBHOTO uUMMyHHTeTa ([1.Oprmux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHl OpraHu3MoB. Posib BpOXAEHHOTO HMMMYHUTETa B Pa3BUTHH

CHUCTEMHBIX 3a00JIEBAHUI

5.3

KpoBenocnas cucrema u e€ oprasnbl. Cepjie, KpOBEHOCHBIE cOCyIbl U KpoBb. Kpyru

KpoBooOparenus. PaboTa cepana u e€ perynsius

5.4

Jbixanue yenoBeka. Juddysus razoB uepe3 MoBEpPXHOCTh KIETKHU. JlpIxaTenbHas cUCTeMa

YCJI0BCKa. HI)IXaTeJ'II)HaH IMMOBCPXHOCTb. PGFYHSH_II/I?I JbIXaHH. IIBIX&TCJ'II)HI)IC 00BEMEI

5.5

HnmeBapnTeanaﬂ cucrema YCJI0BCKa. OTI[GJ'IBI IMUIICBAPUTEIILHOTO TpaKTa.

[MumeBaputenbHbIe Kene3bl. BHYTpUIIONIOCTHOE U BHYTPUKIETOYHOE MUIIEBApEHUE

5.6

[ToxpoBs! u ux pousBoaHbIe. Opransl BeiaeneHus. [loukn. Ctpoenne u GyHKIIMOHUPOBAHUE
Hedpona. OuibTpalys, cekpelus 1 oOpaTHOE BCaChIBAHUE KaK MEXaHU3Mbl pabOThl OpraHOB

BBIACIICHUA. O6pa3OBaHI/IC MO4YH Yy 4YCJIOBEKaA

5.7

Z[BI/I}KGHI/IC yeJIoBeKa: MbIIedyHas cucrtema. CkelleTHBIC MBbBIIINOBI U UX pa60Ta. CTpOCHI/Ie n

THUIIBI COCANHCHUA KoCTel

Teopus sBoOIMK. Pa3BuTHe XM3HU HA 3emile

6.1

OpomononHas Teopust Y. Jlapsuna. [Ipennocbuiky BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U
Hay4Has JedarenbHocTh Y. JlapBuHa.

JIBukymiue cuiibl 3BoJitonMy BUIOB 1o Y. JlapBuHy (BbICOKAsk HHTEHCUBHOCTD PA3MHOKECHHUS
OpraHU3MOB, HACII€JICTBEHHAs] N3MEHYMBOCTh, OOpHOA 3a CyIeCTBOBAHUE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTndeckoi Teopuu sBomtonuu (CTD). HeirpanbHas TEOpUs SBOIOIHH.
CoBpemMeHHasi ~ DBOJIOLIMOHHAS  OHONOTHS. 3HAUEHHWE  HSBOJIOIMOHHON  TEOpUH B

(I)OpMI/IpOBaHI/II/I CCTeCTBeHHO'HaquOﬁ KapTUHBI MHPa

6.2

[lonmymsiuuss Kak dsneMeHTapHas exuHuna 3Boironud. COBpEeMEHHBIE METObl OLIEHKH
TeHETUYECKOTO pa3Ho00pa3us U CTPYKTYphl monyssiiuuid. Vi3MeHeHne reHooH1a TOMyIsIIuN
KaK 2JIEMEHTAapHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH reHeTndeckoro pasHosecus /Lx. Xapau,

B. BaiinGepra.




OneMenTapHble (aKTOphl (ABWXKYIIME CHIJIBI) 3BOJIONUH. MyTalMOHHBIA TpoIliecc.
KombOunatuBHas u3mMeHUMBOCTh. [lpeiid reHoB — ciaydaliHble HEHAINpaBICHHbIC M3MEHEHUS
yacToT ajuienied B momysinuax. D¢dexT ocHoBarens. Murpauuu. M30ismus MOy
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJorndecKast (PempoOayKTUBHAS).

EctecTBennslit 0T00p — Hanpasisromuil paxTop 3BoonKU. opMbl €CTECTBEHHOTO 0TOOpA:
JBUKYIIMM, CTaOMIN3UPYIOLIUH, pa3pbIBatoiuil (qu3pynTuBHbI). [TosoBoii oTOOD.
[IpucrocoOIeHHOCTh OPraHU3MOB Kak pe3yabTaT MHUKPOAIBOJIONMH. BoO3HMKHOBEHHE
MPUCTIOCOONICHNH Y  OpraHm3MoB. ApomMopdo3sl W Hauoagantanuu. [Ipumeps
MPUCIIOCOONICHUH Yy OpraHn3MoB. OTHOCUTEIBHOCTD MTPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIOLUU.
Mzonsiist — ximrodeBoit daktop BumooOpazoBanus. [yt u crnocoObl BHI000pa30oBaHUS:
ajutonarpudeckoe (reorpaduyeckoe), CUMIATPUYECKOE (PKOJOTUUECKOE), «MTHOBEHHOE)
(momumutonan3anust, rudpuanzanus). JuTeabHOCTh 3BOTIOIMOHHBIX IPOLIECCOB.
Mexann3mbl GopMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp  sBomonMoHHONW OHOJOrMM B pa3pabOTKe HayyHBIX METOJOB COXPAaHEHHUS
6uropazHooOpaszus. MUKpPOIBOIIONMS U KOIBOJIOLUS Mapa3uTOB M UX X03s5ieB. MexaHu3Mbl

(hopmMupOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPBHOBI ¢ HEl

6.3

MGTO)II)I HU3YUYCHHUSA MAKPOISBOJIOIHH. ITaneoHTOIOTHUECKIIE MCTOABI M3YYCHUA 3BOJIIOLMH.
[lepexonnbie Gopmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckue Meroapl nzydenus 3sostonuu. CpaBHeHnue (Giaopsl U ¢payHbl MaTEPUKOB
1 ocTpoBOB. bruoreorpaduueckne o6nactu 3eMiau. BUabl-5HIEMUKH U PETUKTHI.
OMOpHOJIOTUYECKHE U CPABHUTEIHHO-MOP(OIOTHUECKHE METOJbl M3YYEHHsS 3SBOJIOLHH.
I'eneTnueckue MeXaHU3MBbI SBOJIIOIMM OHTOTE€HE3a U MOSBICHUS SBOJIIOIIMOHHBIX HOBLIECTB.
l'oMonornunple W aHAJIOTM4YHBIE Opranbl. PynuMeHTapHble OpraHbl ¥ aTaBU3MBI.
MouiekynspHO-TeHETHUECKHe, OMOXMMHMYECKME M MaTeMaTH4YeCKUe METOJbl H3Yy4eHUs
sBosmonK. ['omoniornynbie reHbl. COBpeMEHHbIE METObl MOCTPOEHUS (DUIOT€HETUYECKUX
JIePEBbEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS TEHOMOB.

OO6mue 3aKoHOMEepHOCTH (IMpaBmiia) 3BONIONHMHU. HeoOpaTUMOCTh 3BOJIONUHU. AJANTHBHAS

paauanus. HepaBHOMCpHOCTB TCMIIOB 3BOJJIIOIIMH

6.4

Hayunple rumnore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOHOreHe3 M MaHCIEepPMHUSL.
JloHayuHble MpeACTaBICHUS O 3apOKACHUU XKU3HH (KpealnoHu3M). ['MmoTe3a mocTossHHOTO
CaMO3apoKJICHUs XU3HU U €€ omnpoBepxkenue omnbiTamu @. Pemnu, JI. Cnamnanuanwm, JI.
[MTactepa. [IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHSL.

OcHoBHBIE 3Tambl HEOPraHUYeCcKoil sBomronuu. [lmaHeTapHas (Teonoruyueckas) SBOJIOLUS.
XuMuyeckasi 3BOJIONUsA. AOMOTEHHBIN CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHMYECKUX.
OmnsiT C. Muinepa u I'. FOpu. O6pa3oBanue nmonumepoB U3 MoHomepoB. KoauepBarHas
runore3a A.W. OmapunHa, rumnoreza nepBu4HOro OympoHa J[xk. XommeitHa, reHeTHuYecKas
runore3a [. Mémnepa. PuGosumsr (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHrue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

I/ICTOpI/IH 3eMiun u METOJBI €€ HU3Y4YCHHUS. Hckonaembie OpraHn4cCkKuc OCTaTKH.




I'eoxponosmoruss u €€ wmeronpl. OrtHocuTenbHass M aOCOJIOTHAs I'€OXPOHOJIOTHS.
I'eoxpoHoIOrnyecKas IKajia: S0HbI, 3Pbl, [IEPUOIbI, SIIOXU.

Hauanbnbie stanbl opranmyeckoil sBosronuu. [losiBieHHe W 3BOJIIOLMS TNEPBBIX KIETOK.
OBomonust Metabonmsma. BozHukHOBeHHE MepBbIX dKocucTeM. COBpeMEHHBIE MUKPOOHBIE
OMOTUIEHKM Kak aHaJor MepBbIX Ha 3emie coobmiectB. CtpomaTonuthl. IlpokapuoTel u
JYKapHOTHI.

[IpoucxoxxaeHue 3yKapuoT (CUMOHOreHe3). OBOJIIOLMOHHOE IPOUCXOKJIEHUE BHUPYCOB.
[IpoucxoxxeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOIOIUH BhICIINX pacTeHHil. OcHOBHbIE apoMop( 03kl pacTeHUI. Beixon
pactenuii Ha cymy. [losiBjieHHe CIOPOBBIX pacTeHHI M 3aBoeBaHME UMM cylid. CeMeHHbIe
pactenus. [IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHbBIE 3Tambl 3BOJIOLUUU KUBOTHOIO MHpa. OCHOBHBbIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pblB — IMOSIBIEHHE COBPEMEHHBIX THIIOB. llepBbie
XOpJOBBIE KUBOTHBIC. JKU3HD B BoJIe. DBOJIONNS TO3BOHOUYHBIX. [Iponcxoxaenue ampuomit
u pentunuii. [IporcxoskaeHne MIIeKOMUTAOMINX U ITHIl. [IpuHImnm kiroueBoro apomopdosa.
OcBoenne 0ecrio3BOHOYHBIMU M IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTure xu3HM Ha 3eMiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, Maae030M, ME3030M,
KaitHO30#. OOIas xapakTepHUCTHKA KJIMMaTa W TEOJOTHYecKux mporeccoB. [losBnenue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHeE: €ro YCIOBUS U BIIMSHUE HA Ta30BbII
coCTaB aTMOCQEPHI.

MaccoBble BBIMUpaHUSI — 3KOJIOTMYECKHE KpHU3HCHI Mpomoro. IlpuuumHbl U cienctBus

MacCOBBIX BRIMUpPaHHil. COBPEMEHHBIN SKOJOTUUECKUNA KPU3UC, €Tr0 0COOSHHOCTH

6.5

Pasnens! u 3amaun anTpononoruu. Meroas! antpononorud. CTaHOBIIEHUE MTPENCTABICHUN O
IIPOUCXOXKICHUH yesloBeKa. COBPEMEHHBIE HAYUHBIE TEOPHH.

CxoncTBo  yenoBeka € JKMBOTHBIMHU.  CHCTEMAaTH4ecKOE  IOJIOKEHUE  4YEIOBEKa.
CBujerenbcTBa CXOJCTBA 4YEJNOBEKAa C JKMBOTHBIMHU: CpPaBHHUTEIbHO-MOP(OIOIUYECKHUE,
sMOpHooruyeckue, (U3NoJIoro-oMoxuMudeckue, nopeaeHdyeckue. OTauuus 4YeraoBeka OT
KUBOTHBIX. [IpAIMOXOXKIEHME M KOMIUIEKC CBA3aHHBIX C HUM IIpU3HAaKoB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPO! CUTHAJIbHOM CHUCTEMBI.

JIBrokyiue cuibl (pakTopbl) aHTPONOreHe3a: OHosorndeckue, couuaibHple. COOTHOIIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOTI'€HEE.

OcHOBHBIE CTaUM AHTPOIIOTeHE3a. ABCTPAIIONNTEKN — JBYHOTME IPEIKH JItonei. YenoBek
YMEIbIU, NIEPBbIE U3TOTOBICHUS OpYIUN Tpyaa. UeloBeK MpAMOXOIAIIUN U NIEPBBIM BBIXO
moxaeit 3a mnpepensl A¢puxku. UYenoBek reipenbOeprckuii  — oOmmi  mpenok
HEaHJIEPTAJIbCKOTO YEJIOBEKA U 4YEJIOBEKA pasyMHOro. YeloBeK HEaHAECPTaIbCKUU KaK BHUJ
JIIOJEH XOJOJHOrO KimMara. YejaoBeK pasyMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKHUI
YeJI0BEeK, OCBOEHHE KOHTMHEHTOB 32 NpeaenaMu AQpUKH.

DOBOMIONUS COBPEMEHHOTO uesoBeKa. EcTecTBeHHBI OTOOpP B MOMYNSALUSAX YellOBEKa.
MyraunoHHbIH Tpoliecc U noaumMopdusM. [lonynsuoHHbIe BOJIHBL, Apei] reHoB, MUrpaus

n «3(1)(1)CKT OCHOBATCJIsD» B IONYJIINHUAX COBPECMCHHOT'O YCJIOBCKA.




Uenoseueckue pacel. llonstue o pace. bombime pacel: eBporeouaHas (eBpasuiickas),
aBCTpajo-HerpouiHas (dKBaTOpUaabHas), MOHTOJIOHIHAS (a3MaTCKO-aMepuKaHcKas). Bpems
U IMYTH pacceleHMsl dYeloBeka Mo IaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENbHOCTh pacu3Ma. IIpucrnocoOneHHOCTh YenoBeKa K pa3HbIM  YCIOBUSM
OKpy»XKarolei cpensl. Biusnue reorpaduyeckoit cpeapl u apeiida reHoB Ha MOPQOIIOTHIO U

(GU3MOIIOTHIO YeIoBEKa

OKOCHUCTEMEI U MMpUCYyHIUC UM 3aKOHOMCPHOCTHU

7.1

Pa3nensl u 3agaun sxosiorun. CBsI3b 3KOJOTHHU C IPYTUMHU HAYKaMU.
Metonpl 3xosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJOTHMHU: IPUPOJHBIE U
nabopaTopHble. MoJenupoBaHUe B  OKOJIOTUM. MOHHUTOPUHI OKpYXKarolled Cpembl:

JIOKaJIbHBIN, pErMOHAJIBHBIN U I100abHBIN

7.2

DKojorudeckre GakTopbl U 3aKOHOMEPHOCTH UX JieicTBuUs. Kinaccudukaius 3K0J10rnyecKux
(akTopoB: abWOTHYECKHE, OWOTHYECKHE, aHTpororeHHeie. OOmMe 3aKOHOMEPHOCTH
nectBus 3kojoruueckux ¢axtopoB. IlpaBuno munumyma (K. Hlnpenrens, 0. JIubux).
TonepanTHOCTh. DBpUOMOHTHBIC U CTEHOOUOHTHBIE OPraHU3MEI.

Abuotnueckue ¢akrtopsl. CBeT Kak 3kojiornyeckuil ¢akrop. [leiicTBHe pa3HBIX Y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHU3MbBl. DKOJOTHYECKHE TPYNIBI PACTCHHH W KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHasiabHas poJib cBera. doTonepuoausm.

Temmepatypa Kkak »dKkojoruueckuii ¢akrtop. JlelicTBue TemmepaTypsl Ha OPraHU3MBI.
[TolikumoTepMHblE W TOMOHOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE M CTEHOTEPMHbBIC
OpraHU3MBI.

Brnaxuocte kak skosiormueckuii (aktop. I[IpucmocobneHusi pacTeHud K MOIEPKaHUIO
BojHOro Oananca. Kiaccudukammsi pacteHuid mo OTHOIIEHHMIO K Boje. IlpucmocobneHus
YKMUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, IIyOWHHas
MOANOYBEHHAsI, BHYTpUOpPraHu3MeHHasi. PU3NKO-XUMUYECKUE OCOOCHHOCTH CpeJl 0OUTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpellax.

buonoruueckue put™mbl. BHemnue u BHyTpeHHHE PUTMBbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Iprcrnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HH.

Kuzuennsie Gopmbl opranuzmMoB. [lonsTtre o >xusHeHHOW Qopme. JXKXuzHeHHbIE (GOPMBI
pacTeHMii: 1epeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBbl, OJHOJETHHE TPABHI.
Kuznennoie (OpMBI KMBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, adpOOHOHTHL. OCOOEHHOCTH
CTpOeHUs 1 00paza KU3HHU.

buotnueckne  ¢dakrtopel.  Bumel  OMOTHYECKMX ~— B3aMMOJEHCTBUIN:  KOHKYPEHIIHUS,
XMIIHUYECTBO, CcUMOMO3 © ero ¢opmel. [lapazutusM, Koomepaius, MYTyalusM,
KOMMeEHCaNu3M (KBapTHPAHTCTBO, HaxJeOHHuecTBO). Herpoduueckue B3anmmoaeicTBus
(Tommmyeckue, opuueckue, pabpuueckue). 3HaueHHE OMOTUYECKUX B3aWMOACUCTBUMA s

CYIICCTBOBAHUA OPraHu3MOB B CpCIC oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOITYJIALUH. HOHYJ'I}II_II/I}I KaKk OHOJIOrHYecKasi CUCTeMa.

Ponb HCOAHOPOJHOCTH CPCIHI, (I)I/ISI/IIICCKI/IX 6apbep013 U 0COOCHHOCTEH OHMOJIOTHH BHUJ0B B




(GbopMUpPOBAaHMM TPOCTPAHCTBEHHOM CTPYKTYphl momynsiiuii. OCHOBHBIE MOKa3aTesH
MOIYJISALIMKA: YHUCIECHHOCTb, IUIOTHOCTb, BO3pACTHAas M IIOJIOBAsl CTPYKTYypa, POKIAAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIU.

OKojorudeckass CTpykrypa mnomyiasnuu. OIleHKa YHCIEHHOCTH MNonyisauuu. JnHamuka
NONyJIAMM M €€ peryiasiuus. buoTthueckuii noTeHMan nomyisuud. MogaenupoBaHue
JUHAMUKU nomyisinuu. KpuBble pocTa 4YMCIEHHOCTH mnomnyisuuu. KpuBele BBDKUBAHHSL.
Perymsmusi 4MCICHHOCTH MOMYNSAUI: Poib (PaKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIMX OT
IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUa0B (r- u K-ctparerun).

[lonsitTue 006 »sKonormyeckoil Hume Buga. MecrooOutanue. MHOTOMEpHass MOJETb
skoJiornyeckoit Humm k.M. Xaruuncona. Pazmepsl skonornyeckoit Humu. [loTeHimanpHas
U peaJn30BaHHAs HUIIN.

Bun xak cucrema nonmyisiuil. Apeanbl BUAOB. BuIbl M MX JKU3HEHHBIE CTpaTEruu.
3aKOHOMEPHOCTU TIOBEJEHUS U MHUIpalMil JKUBOTHBIX. bHojoruueckue HWHBa3UH

Yy)KE€POJHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu MexXay OpraHu3MaMu B
ouoneHo3e. DxocucreMa kak oTkpbiTas cucrema (A.Jlx. Tencnu). @yHkuuoHanbHble 6JI0KK
OpPraHU3MOB B 3KOCHCTEME: MPOAYLIEHThI, KOHCYMEHTBI, PeIyLleHThl. Tpoduyueckue ypoBHH.
Tpoduueckue nenu u cetu. AbrotTnyeckue 6J0Ku 3kocucTeM. [10YBBI U WITBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNN IKOCUCTEMbI. buomacca U mpoayKius. DKOJIOTHYECKHE MUpPaMUJIbI
gyucen, OMOMacChl U SHEPTUH.

HanpaiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuuHble U BTOpUYHBIE
CYKLIECCUM U X MpPUYMHBL. AHTPONOIEeHHbIE BO3JEHCTBUS Ha cykueccud. KimMakcHoe
cooOmecTBo. bropazHooOpazue M MOJIHOTa KPYroBOpOTa BEIECTB — OCHOBA YCTOMYMBOCTU
COOOILIECTB.

IIpupoHble 3KOCHCTEMBI. AHTPOIOI'€HHBIE 3KOCHCTEMBI. ATpPO3KOCUCTEMA. ArpOLEHO3.
Paznuuus Mexay aHTPONOT€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTBI ypOoskocucreM. I'oponckas ¢iopa u ¢dayHa.
CunaHTpomnuzanusi TOpojAcKoil ¢ayHbl. buonornyeckoe U X03siICTBEHHOE 3HAYCHHE
arposKkocucTeM U ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX
B3aMMO/ICHCTBHI OPraHU3MOB B 3KOCUCTEMaX.

IlepeHoc »sHepruM U BEIIECTB MEXAY CMEXHBIMH SKOCHCTEMaMH. YCTOHYHMBOCTb
OpPraHu3MOB, NOMYJSLMA U SKOCHCTEM B YCIOBUSAX ECTECTBEHHBIX M aHTPOIOTIE€HHBIX

BO3JIENCTBUN

7.5

buocdepa — obmernanerapHas oOoyiouka 3emild, Te CYIIECTBYET WIM CYIIECTBOBala
xu3Hb. Yuenue B.M. Bepnanckoro o Ouochepe. Obnactu Ouochepst u e€ cocran. XKusoe
BellecTBO OMochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cCylecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHochepbl Kak I100anbHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTbl BemecTs u
OMOTe0XUMHUYECKUE LIUKIIBI (Yriaepoa, a3oTa). PUTMu4HOCTS siBJIeHUi B Onochepe.

3onanbHOCTh OuOCheprl. [lonatue o 6umome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOWHBIE




jeca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI, ITYCTBIHHM, TPOIIMYECKHE
jeca, BBICOKOTOpbs. KinMar, pacTUTENbHBIN U )KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa U (YHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMAIA U OHMOCHEpPHBIX

byHKIII

7.6

DKOJIOTHYECKHE KPH3UChI W WX NOpuudHbL Bo3jgelictBue uyenoBeka Ha Ouocdepy.
3arpssHeHue BO3AyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HeHUE BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienune mnouBbl. OXxpaHa TNOYBEHHBIX pecypcoB. V3meHeHHe
KJIMMara.

AHTpOTIOT€HHOE BO3/ICHCTBUE HA PACTUTENIbHBINA U )KMBOTHBIA Mup. OXpaHa pacTUTEIHHOTO
U KUBOTHOro Mupa. OCHOBHBbIE NMPHUHLMIIBI OXpaHbl Npupoabl. Kpacuele kuuru. Ocobo
oxpansiemble npupojHbeie Tepputopun (OOIIT). BoraHuueckue canpl U 300J0THUECKHE
MapKu.

OcHOBHbBIE NPUHIUIBI YCTOMYMBOIO pPa3BUTHS YellOBEYECTBA W MPUPOJbL. ParnpoHanbHOE

MIPUPO/IOIIOJIL30BAHNE U COXpAaHEHUE OMOJIOTMYECKOTO pa3HOoOpa3us 3eMiu




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* buonorus. buonornueckue cucremsl U npoueccsl; 10 knace. yrinyoneHHoe o0ydeHue

Tepemor A.B., Iletpocoa P.A. O611ecTBO ¢ orpaHMueHHON 0TBETCTBEHHOCThIO « O]

MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
1. [Toypounsle muianupoBanus k yueonukam A. B. Tepemona u P. A. [letpocoBoit
(«buonorus. buonoruueckue cuctemMsl U nporecchi» st 10 u 11 kmaccoB)

2. COopHHKY 3alaHUM U 33724 11O OWOJIOTHH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET






