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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no yueOHOMYy mpeametry «buonorusi» (manee - OUOJIOTHS) Ha
ypoBHE cpeaHero oOiiero oOpaszoBaHusi pa3paboTaHa Ha ocHOBe denepaibHOIrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deneparumny,
®I'OC COO, Konmenmuu mnpernojaBaHusi ydyeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOXEHUH (enepanbHOi pabouel mporpaMMbl BOCITUTAHUS.

Cornmacao mnonoxkenussim OI'OC COO npodunbHble ydeOHbIE NPEIMETHI,
HU3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS crocobom auddepeHIraimmn
00ydeHuss Ha ypOBHE CpeIHero oOIero oOpa3oBaHHA M MPU3BaHBI 00ECIECYUTH
NPEEeMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CpPEJHUM OOIIMM, CpPEIHUM
npo¢eCCHOHATIBHBIM M BBICIIMM O0pa3oBaHHeM. B TO ke BpeMs Kaxabld U3 DTHX
y4eOHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE peEIICHHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX W Pa3BUBAIOIIMX 337a4, CBA3AHHBIX C
npodopueHTanmeii 00y4Jamuxcss U CTUMYJITUPOBAHUEM HHTEpeca K KOHKPETHOM
00J1aCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEW, MEIUIIMHOW, IKOJOTHEM,
MICUXOJIOTHEH, CHIOPTOM WM BOSHHBIM JICJIOM.

[Iporpamma no yueOHOMY mnpenMery «buosiorusi» naér mpeacraBieHUE O
e U 3a/Jadax u3ydeHus ydeOHoro mnpeamera «buosorus» Ha yrinyOinéHHOM
ypOBHE, omnpenenser o0s3aTenbHoe (MHBAPUAHTHOE) MPEAMETHOE COJEep KaHHe, €ro
CTPYKTYpHpOBaHHE TIO pa3fenam U TeMmaM, pachpeleleHue Mo KiaccaM,
PEKOMEHIYeT TOCIIeIOBATeIbHOCTh HM3y4YEHHs Y4eOHOTO MaTepuaga ¢ Y4EToM
MEXITPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO IIpoliecca,
BO3pACTHBIX OCOOEHHOCTEH oOyuaromuxcs. B mnporpamme mno Ouosoruu
peanu3oBaH MPUHIMUI MNPEEMCTBEHHOCTH C HW3y4Yy€HHUEM OHOJOTMH Ha YPOBHE
OCHOBHOTO  0o0Omiero oOpa3oBaHus, Oysarojmaps 4YeMmMy  MpPOCMaTpPUBACTCA
HANpaBJICHHOCTh Ha  TMOCIENYIOIee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUIA,
OPUCHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIIIJICHUS, TPEACTABICHUA O 3J0pOBOM 0Opa3e >KWU3HU, Ha
BOCIIUTaHWE OEPEKHOTO OTHOIIEHUS K OKpY’KalIlehd mnpupoaHou cperne. B
nporpaMMe Mo OHOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH Y4€OHOTO Mpeamera
«buonoruss» B peanuzaumu TpedboBanuii PIOC COO k 1UIaHHPYEMbIM
JUYHOCTHBIM, METalpeAMETHbIM W MpPEeAMETHbIM pe3yJibTaTaM OOy4YeHus U B
GbopMUpPOBAaHUM  OCHOBHBIX BHUAOB y4eOHO-TMO3HABATEIBHOU  JIEITEIHLHOCTH
oOyyarouuxcs IO OCBOCHHMIO COJIepKaHUs OMOJIOrM4eckoro oOpa3oBaHUs Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHusl.

VYuebnsiii npenmer «buosiorusi» Ha ypoBHE cpeaHero ooOiiero o0pa3zoBaHus
3aBepiiaer Ouoyiornyeckoe oOpa3oBaHME B IIIKOJIE M OPHEHTUPOBAH Ha
paciuperre u yrinyOJieHne 3HaHWi OOyd4aromuxcs O KUBOW MPUPOJAE, OCHOBAX



MOJIEKYJAPHOM W KJIETOYHOM OuOn0THH, SMOpPHUOJIOTHA U OMOJIOTMM Pa3BUTHS,
TeHETUKH, CEJICKIIMH, OMOTEXHOJIOTUH, SBOJTIOIMOHHOTO YUEHHUS U IKOJIOTHUH.

N3yuenne yuebHoro mnpeamera «buonorusi» Ha yriyOJI€HHOM YpOBHE
OPUCHTUPOBAHO HA TIOJTOTOBKY OOYYArOMIMXCS K TMOCICAYIOIIEMY TOJYYEHUIO
Owosormueckoro  oOpa3oBaHMsI B By3aX W OpraHW3aiusx  CPEIHETO
npodeccuonanbHoro oopa3zoBanusi. OCHOBY €ro COJEepXKaHHs COCTaBJIsET CHCTEMa
OMOJIOTMUECKMX  3HAHWWA, TOJIYUYEHHBIX TMPU H3YYCHHH  OOYyYaroONIUMUCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKUX pa3/iesIoB OMOJIOTUM HA YPOBHE OCHOBHOTO
ob6miero oOpazoBanusi, B 10—11 kmaccax 3TW 3HaHUA TOJydYarT pas3BuThe. Tak,
pacIiMpeHbl W yriIyOJieHbl OWOJIOTMUECKHE 3HaHUS O PACTCHHSX, KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3Me 4YeJI0BeKa, OOIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIbHO BKJIIOUEHBI OMOJOTMYECKHE CBEIEHUS MPUKIIAIHOTO U MOUCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOJIb30BaTh KaK OPHUEHTUPHI IJISI TOCIETYIOIIErOo
BbIOOpa mpodeccun. Bo3MokHa Takke WHTErpanusi OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMM OOYYAIOIIUMUCS MPU H3yUYEHHUH
bu3uKy, XuMuM, reorpadud U MaTeMaTHKU.

CtpykTypa mnporpammbl 1o y4yeOHoMy mpenmery "buonorua" oTpaxkaer
CUCTEMHO-YPOBHEBBIi W JBOJIOUMOHHBIA TOAXOJbl K W3yYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJISI KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, SBOJIOIMHA OPraHUYECKOro MHUpa Ha 3emie,
COXpaHeHHs OHOJIOTMYECKOTO pa3HooOpasust maHeTsl. Tak, B 10 xmacce
U3Yy4aloTCsd OCHOBBI MOJICKYJISIPHOM M KIETOYHOW OWOJIOTUH, SMOPHOJIOTHU U
OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJICKIUH, OMOTEXHOJIOTUM M CHUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUSA OOYydJaronmuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusznosoruu denoBeka. B 11 kimacce wu3ydaroTcs 53BOIIOIHMOHHOE
y4€HHE, OCHOBBI 9KOJIOTHH U yUeHue o ouocdepe.

VYuebnsiii  mpeamer  «buonmorws»  mpu3BaH  o0ecreduTh  OCBOCHHE
00ydarmuMucs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJCH, MPUHIIMIIOB U MPaBUI,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3MM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, OIS,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYUYHBIX JTOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIAAHBIX aCleKTaX OMOJOrMYecKuX 3HaHuu. s
pa3BUTUS U TOJJEpXKaHUS HHTEepeca OOydYarolmuxcs K OHOJOTHH Hapsay Co
3HAYUTENBHBIM O00BEMOM TEOPETUYECKOTO MaTepuajia B COJIEpP>KaHUU MPOTPAMMBI
no OMOJIOTHH MPEAYyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEN CTaHOBIEHHUS U PAa3BUTHUSA
TOW WIM HUHOM oO0jlacTh OMOJIOTHM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOe’KHbIX
y4EHBIX B PEIICHUE BAXHEUITUX OMOJOTHUECKUX U IKOJOTHUECKUX MPOOIIEeM.

[{enp m3ydenus yueOHOTO Tpenmeta «bruonorus» Ha yriy0iaéHHOM YpOBHE —
OBJaJeHUEe  OOydYalolMMUCA  3HAHUSAMHU O  CTPYKTYpPHO-(QYHKIHMOHAIBHOMN



OpraHM3alliyd KUBBIX CUCTEM pa3HOIO paHra W MpUOOpEeTeHHe yMEHU
UCMOJIB30BaTh 3TU 3HaHMUS B (POPMHUPOBAHMU HHTEpECAa K ONpelneleHHON oOmactu
npo¢eCCUOHANBHOM IESITEIbHOCTH, CBA3aHHOW C OuoioTHed, WiIu K BBIOOpY
y4eOHOTO 3aBeJIEHUs ISl IPOIOKeHUsI OMOJIOTHYECKOTO 00pa30BaHMS.

HoctmwxkeHnne 1enu wu3ydeHuss yudeOHoro mnpenmera «buosorus» Ha
yIray0JIEHHOM YpOBHE 00€CTIeUnBaeTCs PEIICHUEM CIIEIYyIOIINX 3a/1a4:

OCBOEHHE O0YYAIOIUMUCSH CUCTEMBbI OMOJIOTMUECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSX, KOHLEMIUSAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiaxX, COCTABISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUHM, MHOTO00pa3MM U OCOOCHHOCTSIX OHOJOTUYECKHX cHCTeM (KIIeTKa,
OpraHu3M, MOIYJISIMs, BUI, OMOTeoleH03, 6uocdepa); 0 BHIAAIOMIMXCS OTKPBITHAX
Y COBPEMEHHBIX HCCIEAOBaHHUAX B OMOJIOTHUY;

O3HaKOMJIEHHE OOy4Yarouuxcsd C METOJaMM [O03HaHUS KUBOW NPHUPOABL:
UCCIEOBATEIbCKUMU ~ METOJAaMH  OHMOJOTHYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTUH, HMOPHUOJIOTUM U OHOJIOTMUM PA3BUTHUS, TEHETUKU U
CeJIeKIIUM, OWOTEXHOJOTUM U CHUHTETHMYECKOW OWOJIOTHM, MaJeOHTOJIOTHH,
9KOJIOTUHM);  METOJaMH  CAMOCTOSITEILHOTO  TPOBEAEHUS  OMOJIOTHYECKHX
UCCIeOBaHMM B Jlabopatropur W B npupoje (HaOmIoIeHHe, HU3MEpEHUe,
HKCHEPUMEHT, MOJIETUPOBAHHE);

OBJIQJICHUE  OOYYAIOIMMHUCA YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHANTM3UPOBaTh W HCIOJIB30BaTh OMOJIOTHUECKYI0 HH(OPMAIUIO; MOJIB30BAThCs
OMOJOTUYECKOW TEPMUHOJIOTHEH W CHUMBOJMKOMW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLUMAIBbHO-3KOHOMUYECKMMH M  3KOJOTMYECKUMU
npoOjeMaMu YeJOBEYeCTBA; OLEHMBATH TMOCIEACTBHS CBOCH JEATEIbHOCTH IO
OTHOILEHHIO K OKpY>Karollell NpupoAHON cpene, COOCTBEHHOMY 30pPOBbIO H
3JI0POBBI0  OKpPYJ)KAIOIIMX  JItoJiel; OOOCHOBBIBAaTh W  COOJIIOJaTh  MEpbI
npopuIakTUKA UHPEKIMOHHBIX 3a00J€BaHUM, MpaBuia MOBEACHUS B MPUPOJE U
obecrieueHrs: 6€30MaCHOCTH COOCTBEHHOM >KM3HEIESTENHHOCTH B UYPE3BBIYAMHBIX
CUTyalUUsiX NPHUPOJHOIO U  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOIIUXCS WHTENJIEKTyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IIpPOLECCE 3HAKOMCTBA C BBIIAIOINIUMUCSH OTKPBITHSIMA W COBPEMEHHBIMU
UCCIEOBAaHUSIMU B OHOJIOTHM, pELIaeMbIMH €10 NpoOieMamMu, METOJ0JIOTHEN
OHMOJIOTUYECKOTO UCCIIEIOBaHMS, NpOBEIEHUS HKCHEPUMEHTAIbHBIX
UCCIIEIOBaHMM, perieHus] OUOIOTUYECKHUX 3a7a4, MOJEIUPOBAHUS OHOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE y 00YyYaromMXcsl HEHHOCTHOTO OTHOUIEHHS K >KUBOW MPHUPOJE B
IIEJIOM U K OTJIETbHBIM €€ 00bEKTaM U ABJICHUSAM; (POPMUPOBAHHUE DKOJIOTHYECKOH,



TEeHETUYECKOW TpaMOTHOCTH, OOIEeld KyJIbTypbl TOBEACHHS B HIPUPOJIE;
MHTErpali €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHue  OO0y4YalOMIMMUCS  KOMIIETEHTHOCTH B PallMOHAIbHOM
NPUPOJIONIONAB30BaHUM  (COOJIFOAEHUE TPaBWJI TOBEAEHUS B MPUPOJAE, OXPaHBI
BUJIOB, YKOCUCTEM, OHMOC(hEphl), COXpPAHEHUU COOCTBEHHOTO 3JI0POBBS U 3I0POBbS
OKpYJ)KaroImux  JroAed  (coOmomeHnns Mep npoduiakTUKu — 3a00JIeBaHUM,
obecrieueHrne 0€30MAaCHOCTH KU3HEACSATEILHOCTH B YPE3BBIYANHBIX CHTYaLUsIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM M YMEHHUM B MOBCEHEBHOM >KHU3HU;

CO3JlaHUE  YCIOBMI  JUIi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIUMUCS
VHJUBUY AIbHOU oOpazoBaTebHOMN TPacKTOPHUH, CIOCOOCTBYIOIICH
MOCIIeYIOIeMY TPO(PECCHOHATIBHOMY CaMOOIPEAEICHUI0, B COOTBETCTBUH C
UHAUBUAYAJIbHBIMH UHTEPECAMU U MOTPEOHOCTIMU PETHOHA.

OOuree yKca0 4acoB, OTBEACHHBIX HA M3YU€HHE OMOJOTUU HA YTIyOJICHHOM
ypOBHE cpenHero oomiero odpazoBanus, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B Heneno).

OT6op oOpraHu3aIMOHHBIX (OPM, METOJIOB U CPEIACTB OOyuYeHHUs OMOJOTHH
OCYIIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKUA €ro COACpKaHWS W HAIMPaBIECHHOCTH Ha
OpoJOJKEHHe OHMOJIOTMYecKoro oOpa3oBaHMsl B OpPraHU3alUsAX  CPEIHEro
npo¢eCCUOHATIBHOTO U BBICHIEr0 00pa30BaHUSI.

OO6s3aTenbHBIM yCIIOBHEM NPU 00y4YeHUN OMOJIOTHH Ha YTiIyOJE€HHOM ypOBHE
SBJISICTCS TIPOBEJECHUE JIAOOPAaTOPHBIX W TpakTHUeckux pabor. Takxke ydacTue
00y4armuXcs B BHINOJHEHUU MPOEKTHBIX M y4EOHO-UCCIIEIOBATENbCKUX PadoT,
TEMaTWKa KOTOPBIX  OMNpEAENsieTCs  y4YuTelleM Ha OCHOBE  HMEIOIINXCS
MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEP KAHUE OBYUEHUA
10 KUIACC

ConeprkaHue MpOrpamMMbl, BBIJICICHHOE KYpCUB0OM, HE BXOAUT B MPOBEPKY
rocyaapctBeHHOM utoroBoi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHas OMOnOrHUs — KOMIUIEKCHas Hayka. KpaTkasi uctopus pa3BUTHS
ouonmornu.  buonmornueckue  Haykh M HM3y4YaeMble ~UMHU  [POOJIEMBL
dyHIaMeHTaIbHbIE, TPUKIAIHbBIE M TIOUCKOBBIE HAy4YHbIE WCCICIOBAHUS B
OHMOJIOTHH.

3HadueHne OMOJOTHH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOU
kapTtuHel mupa. I[lpodeccuun, cBa3anubie ¢ Ouosorueil. 3HaueHHMe OUOJIOTUU B
NPaKTUYECKOM JEeATEIbHOCTH 4YEJIOBEKAa: MEIUIMHE, CEJIbCKOM  XO35ICTBE,
IPOMBILIJIEHHOCTH, OXPaHE IPUPOIbI.

JdeMoHcTpauuu

[Toptpersl: Apuctotens, Teodpacrt, K. Jlunnent, XK. b. Jlamapk, Y. [apsun,
VY. TI'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [TaBnos, U. . Meunukos, H.
. BaBunos, H. B. Tumodeen-Pecosckuii, [x. Yorcon, ®. Kpuxk, /. K. benses.

Tabnuubl U cxembl: «CBsI3b OMOJIOTUM C JPYyrMMH Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3yYeHHE

KuBble cuctemMbl Kak mOpeaMer u3ydeHus Ouonorud. CBOWCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOTO COCTaBa, JHCKPETHOCTh U LEIOCTHOCTb,
CIIO)KHOCTh U YHOPSJOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpTaHU3alus,
CaMOBOCIIPOU3BE/ICHUE, PA3IPAKUMOCTh, U3BMEHUUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuzalliu JKUBBIX CHCTEM: MOJICKYJISIPHBIA, KIETOYHBIH,
TKAaHEBbIN, OpTaHU3MEHHBIH, MOMYJISIITUOHHO -BUI0BOH, 9KOCHUCTEMHBIH
(buoreonieHoTHueckmii), Ouochepusii. Ilpomecch, mnpoucxoasnie B KUBBIX
cucremax. OCHOBHbIE Mpu3HaKu KuBOro. JKu3Hb Kak Qopma cCylniecTBOBaHUS
Marepun. Hayku, uzyuaroniue »KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3allUu.

N3ydeHne xuMBBIX cucTeM. Meroasl Ouosormueckoil Hayku. HaOmronenwue,
U3MEPEHUE, HKCIEPUMEHT, CUCTEMaTu3anus, Mertaadanus. [louaTue o 3aBuCUMoOin u
He3aBUCUMOW TmiepemMeHHOU. [lnanmpoBanme dkcriepumenta. IlocraHoBka u
npoBepka runote3. HyneBas runorte3a. [lonaTtue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3zbpoc B Ouonornueckux naaHHbiX. OLEHKa JTOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ysbTaTtoB. IIpWyuMHBI HCKaXEHUS pe3yiabTaToB dSKcrepuMeHta. [lonHsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpaumnu



Tabnuubl U cxeMbl: «OCHOBHbIE TPU3HAKU KU3HW», «buonornyeckue
cucteMb», «CBOWCTBA JKMBOM Marepum», «YPOBHU OpTaHHU3ALUU KHUBOU
npupoas», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB 4eNOBEYECKOTO opranmMayn, «buoreonenos», «buocdepa», «Meroas
V3YUYCHHMSI )KUBOU MPUPOJIBDY.

OOGopynoBanue:  jmaboparopHoe  oOopydoBaHME  JJIsi  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTtuyeckass pabdora «lcnonb30BaHWe pPa3IMYHBIX METOAOB INIPHU
V3YUYEHHH JKUBBIX CHCTEMY.

Tema 3. buoJiorusi KieTkn

Knerka — CTpykTypHO-QYHKIIMOHATIbHAS €aWHUIIA >KUBOro. Kcropws
oTKpbITUA KieTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOW KJIECTOYHOM
TEOPHUHU.

MeTtoasl  MOJEKYJSIpHOW W KIETOYHOM  OHMOJIOTMM:  MUKPOCKOIIHUS,
xpomarorpadusi, 31ekTpodope3, METOJl MEUEHbIX aTroMoB, auddepeHraIbHOe
HeHTpUuyTupoBaHue, KyJbTUBUPOBAHUE KIETOK. M3yuenue ukcuposanuvix
K1emok. DIEeKTpOHHass MUKpockonusi. Kongokanvnas muxpockonus. Bumanvhoe
(npudsicusHenHoe) usydenue Kiemox.

JdemoHncTpaumu

[Toptpersr: P. I'yk, A. Jleenryk, T. IlIBann, M. Illneinen, P. Bupxos, K. M.
bap.

Tabnuibl 1 cxembl: « CBETOBOH MUKPOCKOM, «DIEKTPOHHBIA MHUKPOCKOID,
«Hcropus pa3BUTHS METOJIOB MUKPOCKOTIUNY.

O6opynoBaHWe: CBETOBOM MHMKPOCKOII, MUKpOIpEnaparbl pPacTUTEIbHbIX,
KUBOTHBIX M OaKTEpHUAJIbHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne METONOB KJIETOYHOW OuoI0TUU
(xpomarorpadusi, anekrpodopes, aubdepeHnmanbHoe UEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKU

XUMHYECKU COCTaB KIETKH. Makpo-, MHUKPO- W YJIbTPAMHUKPOIIEMEHTHI.
Boma u e€ ponp Kak pacTBOpPUTENs, PEAreHra, ydacThe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyisaiuu. MuHepaabHble BEIECTBA KJIETKU, MX OHOJIOTHYECKas
poiib. Ponb KaTUOHOB M aHMOHOB B KJIETKE.

Opranvueckre BeNIeCTBAa KIETKA. buonorumdeckue mnoguMepsl. benkwu.
AMUHOKUCIOTHBIN cocTtaB OenkoB. CTpyKTypbl OeiakoBoil Mosekymbl. [lepBuunas
CTpYKTypa Oeyika, TMenTuAHas CBsI3b. BTopuyHas, TpeTHUYHAs, YeTBEPTUYHAS
cTpykrypsl.  Jlenatypauus. CpoiictBa OenkoB. Krnaccudukamus — Oenkos.
buonornueckue pyHkiuu 0enkoB. [Ipuonul.



VYrneBoapl. MoHOCaxapuabl, JUCaxXapybl, OJUTOCAXapUIbl U MOJIUCAXAPUIBL.
OOuuit  mnaH cTpoeHHss U (PU3UKO-XMMHUYECKHE CBOICTBA  yIJIEBOJIOB.
buonornueckue QpyHKIMM yriIeBOAOB.

Jlumuaet. 'unpodunsHo-TUApOdOOHBIE cBOlicTBA. Kitaccudukaiwms Tunuaos.
Tpurnunepunbl, dochomunuasl, BOCKH, CTepOuAbL. buonornueckne QyHKIHH
aunuaoB. OO1ue cBOUCTBA OMOTOTMYECKHX MeMOpaH — TeKy4ecTh, CIOCOOHOCTD K
CaMO3aMbIKaHHIO, MOJYIPOHULIAEMOCTb.

Hyxneunossle kucnotel. JIHK m PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hykneotunsl. [lpunuun kommiuementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JHK — nBoitHast cnmpanb. Mecronaxoxaenue u ouonorndeckue pynxmun JJTHK.
Buaet PHK. ®yukunn PHK B knetke.

Crpoenne mousiekynbl AT®. Makpospruyeckue cBsizu B Mmousekyie ATO.
buonornueckue pynkiun AT®. BoccTaHOBIEHHbIE NMEPEHOCUUKHU, UX (PYHKIUU B
Kierke. Jlpyeue wuykneosuompugpocpamer (HT®P). CexenupoBanue JIHK.
Memoowbl cenomMuxu, mpaHCKpUnNmoMuKy, npomeoMuKu.

CrpykTypHas OHOJOTHS: OMOXMMHYECKHE W OMO(PH3MUECKHE HCCIIECIOBAHUS
coCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYyphl Ouomosekyid. Mooderuposanue
cmpyKmypul U QYHKYUll OUOMONEKY U ux Komniekcos. Komnvromepnwiii ousaiin u
Op2aHUYEeCKUll cCunme3 OUOMOIEKYNl U UX HENPUPOOHbLLX AHANO208.

JdeMoHcTpaumnu

[TopTpertsr: JI. [Tonunr, dx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun,
®. Canrep, C. [Ipy3unep.

Jnarpammbl:  «PacnpeneneHne XUMHYECKMX  JJIIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XUMUYECKUX JIEMEHTOB B JKUBOM MPUPOIEL».

Tabnuupbr u cxembl: «llepuoanueckas TabnuMUa XUMHUYECKHX D3JIEMEHTOBY,
«CtpoeHre MoJeKybl BOIbl», «BemecrBa B coctaBe opraHu3smMoBy», «CtpoeHue
MOJIEKyJbl Oenkay, «CTPYKTypbl OEIKOBOW MOJIEKYJIbD», «CTpOCHHE MOJEKYJ
yriieBoaoB», «CTpoeHue MOJIeKyad JUNUI0BY», «HyKIEenHOBBIE KHUCIOTHD),
«Crpoenne Mosiekynbl ATD».

OGopyaoBaHue: XUMUYECKas MOCcyaa U 000py10BaHHUE.

JlaGopaTopnas padora «OOHapyKeHHe OETKOB ¢ MMOMOIIBIO KA4eCTBEHHBIX
peaKuuin.

JlabopaTopnass  pabGora  «lccrnemoBanue HYKJIEMHOBBIX KUCJIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JTUYHBIX OPTAaHU3MOBY.

Tema 5. CTpoenune u QyHKUMH KJIETKHU

Tumel  KIETOK: JyKapuUOTHYECKas W mpokapuothyeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHIecKon kineTku. Knerounas creHka OakTepuil u apxem.
OcoOeHHOCTH CTPOEHHUsI TeTepOoTpPOPHON U aBTOTPODHONW MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapHUOT B OUOLIEHO3aX.

CrpoeHnue 151 (yHKIIMOHUPOBAHUE AYKapUOTHYECKOU KJICTKH.
[Mnazmaruueckass wMemOpana (ruiazmanemma). CrpykTypa  IUIa3MaTHUeCKOn
MeMOpaHnbl. TpaHCOPT BEIIECTB Yepe3 IIa3MaTUYECKyI0 MeMOpaHy: MacCUBHBIM
(muddy3us, obneru€énnas nuddysus), akTUBHBIA (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopT). [lomynmponurnaemoctb MemOpanbsl. PaboTta HaTpwuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aromuTo3. DK301uTo3. KierouHas
creHka. CTpykrypa u GyHKIHUN KJIETOYHOM CTEHKH pacTeHul, rpuboB.

[uromnasma. Iuto3ons. [{urockener. J[BukeHue nurorsiazmMbl. OpraHou bl
kietkn. OpgHOMeMOpaHHbIE OpraHOMJbI KIETKH: DJHAOIUIa3MaTUYecKas CeThb
(BIIC), ammapar ['oabmxu, TU30COMBI, UX CTpOeHUE M (PYHKIUH. B3auMocBs3b
OJHOMEMOpaAHHBIX OPraHOUAOB KIETKH. CTpOEHHE TPaHYJISPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6enkoe ¢ IIIC. Cunre3 pactBopuMbix OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIM)  DHIOIIIA3MATHYECKHI
perukynym. CekperopHas QpyHkius anmnapata ['onbmxu. Moodugukayusa denxos 6
annapame ['onvoxcu. Copmuposxka 6enkoe 6 annapame Ionvdxcu. TpancnopT
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kinerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOUALI  KIJIETKH:  MUTOXOHIPUH,  IJIACTHUJIBL
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumoduozenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Crpoenne v (QyHKIMM MUTOXOHIApUN u 1nactui. llepBudHble,
BTOPUYHBIE M  CIOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOUMIUX  DYKApHOT.
XJOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICHIUX PACTCHHIA.

HememOpannbie opranounbl kieTku CTtpoeHne u (yHKIIUHM HEMEMOpaHHBIX
OpTraHoOUA0B KJIETKH. PuGocomel. lIpomesrxcymounvle Gunamenmol.
MukpoguiaMeHTsl. AxmuHosvie  Mukpoguiamenmsi. MpllIeUHbIE  KIETKU.
AxmuHosvie KOMNOHenmsl HembluieyHblx Kiemokx. Mukporpy6ouku. Kierounsrii
ueHtp. CrTpoeHwe U JABWKEHUE KIYTUKOB M pecHUYeK. MHUKpOTpyOOUKH
muroruiasmel. Llentpuons. Benku, accoyuuposanuvie ¢ MUKpouiameHmamu u
Muxkpompybouxamu. Momopuwie 6enku.

Anpo. Obonouka sapa, XpOMaTHH, KapuoIulazMa, SIAPBIIKH, UX CTPOCHHE U
byukuuu. SnepHbiii  OeNKOBBIE Marpukc. [IpocTpaHCTBEHHOE pacoNOXKEHHE
XpOMOCOM B HUHTep(Da3HOM siApe. Idyxpomamun u eemepoxpomamun. benku
XpoOMaTHUHa — TUCTOHBL. J{uHamuka s0epHou 0007104KU 6 mumo3se. AHoepmbiil
Mpaxcnopm.

Knerounsle BkItoyeHUsi. CpaBHUTENbHAS XapPAKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, KUBOTHON, TPUOHOM).

JdeMoHcTpaumnu



[Toptpersr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabnuubl U cxeMbl: «CTpoeHHE »HyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KieTkw», «CTpoeHHe  pacTUTenbHOW  KiIeTkw», «CrpoeHue
MUTOXOHJIpUW», «Aapo», «CTpoeHne NpoKapuOTUIECKOU KIETKUY.

OOopyioBaHuE: CBETOBOM MHUKPOCKOI, MHUKPOIpENnaparbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaThl 0aKTepUATbHBIX KIIETOK.

JladbopaTopnasi padora «l3yueHue CTpOEHUS KIETOK pPa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3yyeHre CBOWCTB KIIETOUHON MEMOpaHbD».

Jlabopatopnasi pa6ora «JVccienoBaHue IMa3MoJin3a M JIETJIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpaktuueckas  paGora  «M3ydenwe  [OBWXKEHHMS  IUTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX).

Tema 6. O0OMeH BelIeCTB U NPeBPalllcHUE YHEPIUM B KJIETKe

AcCUMWISIIIUS U AUCCUMWISIIUS — JIBE CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOPHBIA U TeTepoTpOdHBIA. YdacTHe KHUCIOpOoJa B OOMEHHBIX
nporieccax. JHepreTudeckoe obecrneueHue KieTku: npepamieHne ATD B
0OMEHHBIX Tporieccax. DEpPMEHTATHBHBIM XapakTep peakiui KIETOYHOTO
Merabonu3zMa. DepMEHThl, HMX CTPOEHHE, CBOWCTBA M MEXaHU3M JCHCTBUS.
Kodepmentsl. OTnnuus (HepMEHTOB OT HEOPTAHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHL. 3aBUCUMOCTb CKOPOCTH (hepMEHTATHBHBIX
peakimii OT Pa3IuIHBIX (HAaKTOPOB.

[lepBUuHBIA CHHTE3 OPraHUYECKUX BELIECTB B KieTke. {DOTOCHUHTES.
AHoKcueenHvllli U OKcueenHwvlli pomocunmes y oaxkmeputi. Ceemocooduparoujue
nUSMeHmyl U NUSMeHmbl peakyuonHo2o yeumpa. Poib XJIOpOIUIacTOB B MpoOILECcCe
dorocunreza. CBetoBas u TemMHoBas (a3pl. Domoowixanue, Cs., Cy. u CAM-munot
gdomocunmesa. IlponyktuBHOCTh (GOTOCHHTE3a. BnusiHue pa3nudHbiX (HakTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaueHHe (HOTOCHHTE3A.

XEMOCHUHTES. PaznooGpaszue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIMpYIOIIKE OakTepuu, >Kelne300aKTepuu, cepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

AnadpoOnble opranu3mbl. Bunbl Oposxkenusi. IIpoaykTbl Opo’keHUS U MX
UCMOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YyAUTENU OOJIE3HEH.

AnpoOHbIE OpPTaHU3MBI. Oranbl SHEPIeTUYECKOTO oOMeHa.
[ToaroroButenbHbIA dTam. [ TUKOINU3 — OECKUCTOPOIHOE PACHICIIIICHNE TIIFOKO3BI.

buonornueckoe OKuCIICHHE, WIH KIETOYHOE AbIXaHUE. Poib MUTOXOHAPHIA B
nporieccax Omosiornyeckoro oxkucienus. [{uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memopannoz2o 2epaouenma npomoHos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyuiectBa a’3poOHOTO MyTH
oOMeHa BellecTB nepes aHadpoOHbIM. D(PPEKTUBHOCTh SHEPTETUYECKOTO0 0OMEHa.

JdeMoHcTpauuu

[Toptpers: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuibl u cxeMbl: « DOTOCUHTE3», « DHEPreTUYECKUl 00Men», «bruocunTe3
oenka», «CTpoeHue GpepmMeHTay, « XeMOCHHTE3.

OOGopyaoBaHue: CBETOBOM MHUKPOCKOI, 00OpY/IOBaHHE AJISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIpPENaparosB.

JlaGopaTopnas  paGora «l3yueHne  KATAIUTHUYECKOM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WU KaTajlasbl)y.

Jlabopatopnass padora «lM3yuenue (HEepMEHTATUBHOIO paCHICIUICHHUS
NEPOKCHUIA BOJOPOAa B PACTUTENbHBIX U KUBOTHBIX KIETKAX).

Jladbopatopnass pabGora «CpaBHeHue nmpoleccoB  (POTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas pabdora «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacaencrBenHass uHGoOpManus U peaju3anus eé B KJIETKe

Peakuun marpuuHoro cuHtesa. [IpUHLMN KOMIJIEMEHTAPHOCTH B PEAKIUSAX

MaTpUYHOTO CUHTe3a. Peanu3anms HacieACTBEeHHOM mHGoOpMaIluu. ['eHeTudecKkuit
Koz, ero cpoicrBa. Tpanckpumuumsas — marpuysbiii cuHTe3 PHK. IIpuniuns
TPAHCKPUMIMKU: KOMILIEMEHTapHOCTh, aHTUIAPAIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancnsanus u e€ sransl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnoBust Ouocunreza Oenka. KomupoBanume amunokucinor. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmaenenuss o cmpoeHuu 2erog. OpraHuzalys I'eHOMa Y
MPOKAPUOT U BYKapuoT. Perynsiiys akTUBHOCTHM T€HOB Yy NpoOKapuoT. l'umoresa
onepona (®. XKako0, XK. Mano). Monexynsaprvie MexaHuzmbl IKCHPECCUU 2€HOB )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enos. Perynsims oOMEHHbBIX
MIPOLECCOB B KieTke. KieTounblii romeocras.

Bupycel — HekieTouHble (OpMBI )KU3HU U OOJWratHele napasutel. CTpoeHue
NPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepuo(aroB. JKu3zHennviil Yuki
J[HK-cooeporcawux supycos, PHK-codepocawux eupycos, oOaxkmepuoghazos.
Obpamuas mpauckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oiieBaHusl uyenoBeka, KUBOTHBIX, pactenuil. CIINJ, COVID-
19, counanbHble U MEIUIUHCKUE TPOOTIEMBI.

buoungpopmamura: unmespayus u aumanuz dorvuux maccusos («bigdatay)
CMPYKMYPHbIX OUoI02udeckux oanHvlx. Hanomexnonozuu 6 buonoeuu u meouyune.
lIpoepammupyemvie pynkyuu 6enxos. Cnocobvl 0ocmasku 1ekapcma.



JdeMoHcTpaumnu

[Toptpetsl: H. K. Konbuos, /1. 1. UBaHOBCKUI.

Tabmuiel u cxeMbl: «buocuaTe3 Oenka», «I'eHeTnueckuii kom», «Bupyce,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJEIU BUPYCay.

Tema 8. 7ZKu3HeHHBIH MUK KJIETKH

Knerounsli 1mki, ero mepuoabl u peryisius. WHrepdaza u MUTO3.
OcobeHHoCTH TMpoLECCOB, MpoTekaromux B HHTep(dasze. IloaroroBka KiIeTKU K
nenenuto.  Ilpecunrernueckuid  (MOCTMUTOTHYECKHM),  CHHTETHYECKHMM U
MOCTCUHTETUYECKUN (MMPEMUTOTUUECKUIN) TIEPUO bl UHTEP(a3bl.

Marpuunsiii cunre3 JHK — perummkanmsa. IlpuHnuner perummkanmn JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBAaTUBHBIA  CHUHTE3, AHTUIAPAIIEIBHOCTD.
Mexannsm pernkannn JITHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIH Ha0Op KIETKH — KapuwoTWil. JIWriowmHeli u
rarionaHbld  Habopel  XpomocoM. ['omonoruunble XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenve xnetkn — wmuro3. Cragud MHUTO3a U MNPOUCXOJAIIME B HUX
npoueccel. Tunbsl Murosza. Kapuokunes um 1uTokuHe3. buojorumueckoe 3HauY€HHUE
MHTO3a.

Perynsumst mMutrotndeckoro nmkna kierku. [Iporpammupyemast KieTo4yHas
rubelb — arormnTo3.

Knerounoe sapo, XpoMocoMmbl, (PyHKIHMOHaJIbHas T€HOMHKA. MexaHnuzmol
npoaugpepayuu, oug@epenyuposxku, cmapenus u ecuberu rkiemox. «l{ugposas
KlemKkay — ououngopmamudecxkue mooeiu QyHKYuOHUPOBAHUSL KIeMKU.

JdeMoHcTpaumnu

Tabnuibr 1 cxembl: « Ku3HEHHBIH MK KIETKW», «Mwuto3y», «CrpoeHue
xpomocom», «Perukanuma JJTHK».

O6opynoBaHHe: CBETOBOM MUKPOCKOTI, MUKpOTpenapaThl: « MUTO3 B KJIETKax
KOpEIIIKA JIyKay.

JlabopaTopHasi pabdora «H3yuenune XpOMOCOM  Ha TOTOBBIX
MHUKpOTIpenaparax.

JlaGopaTopnas padora «HabnroaeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKPOTIpENapaTax).

Tema 9. CTpoenue u GpyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpasue OPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUST U OJKU3HENEATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepum, apxeu, OJHOKJIETOUHbIE TPHUOBI, OJHOKIETOYHBIC
BOJIOPOCIIH, IpyTue NpOTUCTHL. KOoNOHMaNbHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTeld MHOTOKJIETOYHOTO oOpraHusma. TKaHu, OpraHbl U
cucteMbl opraHoB. Opranusm Kak eguHoe nenoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX  TKaHEW: oOpaszoBaTelbHas,
MOKPOBHAs, TPOBOJSAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(bYHKIMIA 1 pacrooKeHus] TKaHEeH B OpraHax pacTeHUil.

TKaHU >KUBOTHBIX M YEIOBEKA. THIBI >KUBOTHBIX TKAHEW: J3MUTEIHAIbHAS,
COCIMHUTEIbHASA, MbIIeYHas, HepBHasg. (OcoOEHHOCTH CTpOeHUs, (YHKIUNA WU
PAaCIIONIOKEHNS TKAaHEN B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHbIE W TE€HEpATHBHBIE OpraHbl pacreHuil. Opranel u
CHCTEMBbI OPTAHOB KMBOTHBIX U 4eJIOBEKa. DYHKIIUA OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranuzMoB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHblil U BHyTpeHHUH ckener. CTpoeHue u
TUIIBI COETUHEHUS KOCTEM.

JIBmxkeHne  opraHu3sMoOB.  JIBWKeHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOuHOEe, KIYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMI:
TPONM3MBbl W HACTUM. J[BMKEHWE MHOTOKIIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblieuHas cuctema. Peduiexc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranu3moB. llormomenue BOABL,  YIJIEKACIONO Ta3a H
MMHEPAIbHBIX BEIIECTB pacTeHUsAMU. [Inranue KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOYHOE TnuIIeBapeHue. [IuTaHue mNO3BOHOYHBIX JKUBOTHBIX. OTaemnbl
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurensHble kene3bl. [lumieBapurenbHas
CUCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. /[pixanue KuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixaHue. JlpIxarenbHas MOBEPXHOCTD.
XKabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOXHEHUE CTPOEHUS JIETKMX [O3BOHOYHBIX JKUBOTHBIX.
JIpIxarenbHas cucTeEMa 4YejaoBeKa. MeXaHu3M BEHTWISALMHU JETKUX Yy NTUL H
MIeKomuTaromux. Perynsnuus aeixanus. J{prxatenbHbie 00bEMBIL

TpaHcnopT BeWIECTB y OPraHUu3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcnopT BewIeCTB y JKMBOTHBIX. KpoOBeHOCHass cucteMa W €€ OpraHbl
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Ceparle,
KPOBEHOCHBIE cOCylIbl U KpoBb. Kpyru KpoBooOpalmieHus. IBOJIIOLMOHHBIC
YCIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CHUCTEMBI MO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryssanus.

Boinenenne y opramu3sMoB. Beimenenue y pacreHuid. Beigenenue y
*KUBOTHBIX. CoKparutenbHble Bakyonu. Opransl BeieneHus. OuibTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHUE KAaK MEXAHU3MBI Pa0OThl OPTaHOB BBIJEICHHUS.
CBs13b MOJIOCTH TE€Ja C KPOBEHOCHOW U BBIIEIUTENBHON cUcTeMaMu. Beiienenue y



MO3BOHOYHBIX XUBOTHBIX M 4YenoBeka. [louku. CtpoeHue u (yHKIMOHUPOBAHUE
HegpoHa. OOpa3oBaHUE MOYH Yy YEIOBEKA.

3anuTa y OpPraHM3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M IWMCTHI MPOCTEHINMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpencrBa NacCUBHON M XUMUYECKOM 3aIIUThl. DUTOHIIMIBI.

3anuTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HX MNPOU3BOJHBIE.
3amuTa opraHm3dMa oT Oojie3Hed. MIMMyHHas cuctema 4demoBeka. Kietounsli u
TYMOpPaJIbHBIA HMMYHHUTET. BpoXIE€HHBIN W NOpHOOpETEHHBIM crienuduaecKkuit
uMMYHHTET. Teopus KIOHaJIbHO-ceneKkTuBHOTO mMmyHurera (I1. Dpnux, ®@. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. PoJib BpOXKIEHHOTO
UMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxumocts u  peryiaanumss |y  OprauusMoB. PazgpaxuMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxumMocTe ©  peryiadamus y
pactenui. PocToBBIE BelIECTBA U UX 3HAYCHUE.

HepBHas cuctema u peduiekTopHas peryidius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHeNbl. DBOJIOIUOHHOE YCIOXHEHHE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHEnbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pedaexropHas nyra. besycioBHble U yciI0BHBIE pe(IeKCHI.

['ymopanpHas peryjsuuss U SHIOKPUHHAs CUCTEMA >KMBOTHBIX WU YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHCTEMBI M HMX TOPMOHBL JlelicTBME TOPMOHOB.
B3anMocBsI3b HEpBHOM W DSHIOKPUHHOW cHCTeM. [ unortanamo-rurodu3apHas
cUCTEMa.

JdeMoHcTpauuu

[TopTper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OAHOKIETOUHBIE BOJOPOCHN», «MHOTOKIETOYHBIE
Bojopocinm», «bakrepum», «lIpocrenmme», «OpraHbl IBETKOBBIX PacCTECHUID),
«CucremMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHHe CTEOJIs,
«CTtpoeHne JHUCTOBOM IUIACTUHKW», «TKaHM KHUBOTHBIX», «CKEIEeT 4YenoBeKay,
«IIumeBapurenvHass cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMAY, «HepsHas CHUCTEMaY, «Koxay, «MpI1euHas CHUCTEMaY,
«BplnenurenpHas cucreMa», «OHIOKpHUHHAs cucrteMa», «CTpoeHHe MBIIIIBD),
«Ammynurer»,  «KumeyHononoctHeley, «(Cxema  NHUTaHUS ~ PACTEHUIN,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHUE THUIPHD,
«Crpoenue miaHapum», «BHyTpeHHee cTpoeHue n0xKIAeBOro 4epms», «HepBHas
cuctrema  pbio», «HepBHas cucrema ssarymkw», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBHas  cucrema  nrun»,  «HepBHas — cucrema
MieKkonuTaomux», «HepBHas cucrema denoBekay, «Pediekcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpEnaparbl OJHOKIETOYHBIX
OpPTraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBUHBI MOJIIIOCKOB, KOJUICKIUH
HACEKOMBIX, WIJIOKOXXHMX, XUBbIE SK3EMIUISIPbl KOMHATHBIX pacTeHuid, repdbapuu
pacTeHMi  pa3HBIX  OTIENOB, BJAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YelIOBEeKa,
000py1I0BaHME JJIsI IEMOHCTPAIIMU MOYBEHHOTO U BO3/YIIHOTO MUTAHUSI PACTCHUH,
pacierieHus Kpaxmania u 0elKoB noJ JeHcTBUeM (hepMeHTOB, 000pyA0BaHUE AJIS
JEMOHCTPAIMK ONBITOB MO HU3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
NbIXaTEIbHbBIX ABUXEHUI, MOJENIH FOJIOBHOTO MO3ra pa3iudHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TkaHel pacTEHUN.

JlaGopaTopHas padora «/3yueHue TkaHel KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne opraHOB LIBETKOBOTO PACTEHHUS.

Tema 10. Pa3mHokeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHS] OPraHU3MOB: Oecrojioe (BKIKOYas BEreTaTUBHOE) U
nojsioBoe. Buabsl  Oecrnonoro  pa3MHOXKEHHUS:  [OYKOBAHHUE,  CIOPYJISLUSA,
(dparmMeHTanys, KIOHUPOBaHHUE.

[TonoBoe pasmHoxkeHue. IlonmoBele KieTku, uaud ramersl. Meios. Craaumn
Meno3a. [loBenenue xpomocom B Mernose. Kpoccunrosep. buosornuecknii CMbICTT
MEN03a M IIOJIOBOTO Tiporecca. Mero3 W €ro Mecrto B KU3HEHHOM IMKIIE
OPTraHU3MOB.

[IpenzapoaspimieBoe pa3sButrue. ['aMmeToreHe3 y *HUBOTHBIX. [10J10BBIE JKeEIE€3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes3 u oorenes. CTpoeHue
MOJIOBBIX KIIETOK.

OmnogoTBOpeHHe U AMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbsHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). OMOpPHOJIOTHSI — HayKa
0 pa3BUTHU OpraHU3MOB. Mopgozene3 — 00Ha U3 21a6HbIX NPOOIEM IMOPUOLOSUU.
Konyenyuss mopgoecenos u mooenu mopghoeenesa. Cragum >MOpUOTEHE3a
KUBOTHBIX (HAa mnpumepe Jsarymku). JpoOnenwe. Tumbl  gpoOiieHus.
Jemepmunuposannoe u HedepmuHuposanmoe OpodOnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH JpOOJIEHUS MIIEKOMMUTAIOMMX. 3apOJIbIIIEeBbIe JIMCTKU
(racTpynsius). 3akiajka OpraHoB U TKaHEH U3 3apOBIIIEBIX JUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIOIIETOCS 3apojiplimia (dMOpHOHANbHAS WHIYKIIHS).
3aknagka IulaHa CTPOEHUS KMBOTHOTO KAk pe3yJbTaT HEpPapXHUECKHUX
B3aUMOJICUCTBUN TeHOB. BnusHue Ha >MOpPHUOHAIBHOE Pa3BUTHE Pa3TUYHBIX
($akTOpOB OKpY>KaIoIIel CpeIbl.

Poct u pasBurue >xuBOTHBIX. [locTamMOpuonanwsHelii nepuox. Ilpsmoe u
Henpsimoe pa3Butue. PazButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYEecKO€ 3HAaY€HUE MPAMOIO0 M HENPSAMOIO



pa3BUTHSA, UX PACIpPOCTPaHEHHE B Hpupojae. Tumsl pocra XKUBOTHBIX. DaKTOPHI
PEryJISIIIUK POCTa KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPHOHATBLHOTO Pa3BUTHS
y XUBOTHBIX M 4yenoBeka. Ilepnoapl oHToreHesa uenoBeka. CTapeHUE U CMEPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

PasmHoxkeHne u pasButue pacteHuid. ['amerodur u cmopodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. (OOpa3oBaHue Crop B Ipollecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHWE W PAa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOWiHOE OIJIOJOTBOPEHHE y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHMU.

MexaHu3MBbl PErysiui OHTOT€HE3a Yy PACTEHUM U KUBOTHBIX.

JdemoHncTpaumu

[Toptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuuel u cxembl: «BereratmBHoe pa3sMHOKeHHE», «THIBI 0ecroaoro
pa3sMHOXEHUs», «Pa3sMHOXeHue XJIaMuIOMOHAAbD», «Pa3MHOMXEHHE DBIJICHBD,
«Pa3mHox)enne ruape», «Menosz», «XpomocoMbl», «l'amerorenes», «CrpoeHue
SULEKIIETKH U crnepMmaro3ouaa», «OCHOBHBIE CTaauu OHTOreHesza», «llpsimoe u
Hempsimoe paszButuey», «Pa3Butue Mailckoro xkyka», «Pa3BuTue capaHuny,
«Pa3Butne narymkw», «JIBOWMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTECHUW,
«CtpoeHne ceMsH OJTHOJIOJBbHBIX U JIBYAOJIBHBIX pacTeHUi», «KHW3HEHHBIA LHKII
MOpPCKOM  KamyCTbl», <«OKu3HEHHBIM  [HMKIT  Mxa», <«OKU3HEHHBIA UK
HAIIOPOTHUKA», «JKU3HEHHBI LIMKJI COCHBDY.

OOopyioBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpEnaparbl SULEKIETOK U
CIEPMATO30UA0B, MOAENb «LIUKIT pa3BUTHS JISATYIIKWAY.

JlaGopaTopHas padora «/3yueHue CTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIpEnaparaxy.

IIpakTuyeckasi padora «BpIsiBIeHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass pabGora «CrpoeHHEe OpPraHOB pPa3MHOMKEHHS BBICIIHNX
pacTeHun».

Tema 11. I'eHeTMKa — HayKa O HACJIEACTBEHHOCTHM M HM3MEHYHMBOCTH
OpPraHu3sMoB

Hctopusi CTaHOBJIEHMSI M Pa3BUTUS TEHETHKM Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusza, T. Moprana. Pojib 0TE€4ECTBEHHBIX YUEHBIX B PAa3BUTUU
redetuku. Pa6oter H. K. KonsioBa, H. 1. BaBunosa, A. H. bemo3sepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHUECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJVIENbHBIE TEHBI, AJIbTEPHATHBHBICE NPU3HAKW, JOMHUHAHTHBIA U PELECCUBHBIN
NPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAsl JIMHKS, THOPUIIBI, TEHOTHUTI, (PEHOTHIIL.



OcCHOBHbIE ~ METOABl  TEHETHKU:  THOPUIOJIOTUYECKUM,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA.

JdeMoHcTpauuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeB-PecoBckuii.

Tabnuibl U cxembl: « MeToabl TeHEeTUKNY, «CXeMBI CKpPEIIUBAHU.

JlaGopaTopnas pabora «/[po3odmima Kak OOBEKT TI'E€HETHYECKHX
HUCCIIEIOBAHUIN .

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbrii  3akoH MeHnenss — 3aKoH
ennHo00pa3us rudpuIoB nepBoro nokoJyienus. [Ipasuno nomunuposanus. Bropoit
3aKOH MeHzenss — 3aKOH paclleuIeHus NpPU3HAaKoB. LluTonoruueckue OCHOBBI
MOHOTHOPUIHOTO CKpeIuBaHusi. [ MmoTe3a 4uCTOTH raMer.

Ananuzupyoniee ckpemuBanue. [IpoMexyTouHblid XxapakTep HaclIeq0BaHUs.
Pacuieruienne npu3HakoB NP HETIOJHOM JOMHUHHUPOBAHUMU.

Jurubpunnoe ckpeuiuBanue. Tperuil 3akoH MeHensi — 3aKOH HE3aBUCHUMOTO
HaCJIEI0BaHUS IIPU3HAKOB. [uronornyeckue OCHOBBI TUTUOPUITHOTO
CKpEILINBaHUS.

CueruieHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJIE€IOBAHHE TE€HOB, HAPYIICHUWE CLCIUICHUS MEXAY TIeHaMu. XPOMOCOMHas
TEOPHUS HACIIEACTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXAHU3M ONPEAECIEHUS 10J1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBL. ['OMOraMeTHBIM M reTeporaMeTHnlid MoJi. ['eHernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnegoBanne npu3HakoB, CUEIUIEHHBIX C IOJIOM.

I'enoTun kak nenmoctHas cucrema. [lmeroTpornus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXKECTBEHHBIM  anjenu3M. B3anMoJencTBHE  HEaseIbHbIX TI'€HOB.
KommnemenrapHocts. Dnuctas. [lonumepus.

['eHeTHUECKUI KOHTPOJIb PA3BUTUSL PACTEHUM, >KMBOTHBIX W 4YEJIOBEKa, a
TakkKe (PU3NOIOTUYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIHIL.
['eHeTHYECKHME MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SHH
— Mapa3uT» M «XO3IMH — MHKpOOHOM». ['eHeTMdyeckue acheKkThl KOHTPOJIS U
U3MEHEHHUs HACIEJCTBEHHON MH(OpPMAIIUU B MOKOJEHUAX KIETOK U OPTaHU3MOB.

JdeMoucTpauuu

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

Tabnuub! u cxembl: «IlepBbiii 1 BTOpOii 3aKk0HBI Menaens», « TpeTuil 3akoH
Mennensa», «AHanu3upylolee CckpemuBanuey, «HemnomHoe IOMUHUPOBAHUEY,
«CuenyieHHoe HaclieJOBaHME TMPU3HAKOB Yy JApo3odunbn, «['eHetuka mosay,



«Kapuotun uyenoseka», «Kapuotun npozoduiby, «Kapuotum mOTUIBD,
«MHOXECTBEHHBIN allIennu3My, « B3auMo1eiCTBUE T'€HOBY .

OGopynoBanue: MoJedb JUIsi JEMOHCTpalMM 3aKOHOB €AMHOOOpa3us
ruOpUIOB TEPBOTO TMOKOJICHUS] W PaCHICIUICHUS TPU3HAKOB, MOJIENb IS
JEMOHCTpAIlMM 3aKOHA HE3aBUCHUMOIO HACJEIOBaHUS TMPU3HAKOB, MOJIENb JJId
JEMOHCTpAIMM CIETUIEHHOTO HAcJIeI0BaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «JIpozoduiay.

IlpakTnueckass padora «M3yuyeHue pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUs y Ip030(DUITbD).

IIpakTuueckass  pabdora  «M3ydeHwe  pe3yabTaroB  JUTHOPUIHOTO
CKpeIIUBaHUs Y IP030(DHIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopmupoBaHUM (EHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KadueCcTBEHHBIE M KOJHWYECTBEHHBIC INPU3HAKUA. Buasl
VM3MEHYMBOCTH: HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MoaudukainonHass U3MEHUYMBOCTb. Poib  cpenpl B (OpPMHUPOBAHUU
MOau(pUKAIIMOHHONW W3MEeHYMBOCTU. Hopma peakuuu mnpusHaka. BapuaryioHHBIHM
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHOM
U3MEHYUBOCTH.

['eHoTunMuUeckass M3MEHYMBOCTh. CBOMCTBA T€HOTUIIUYECKON M3MEHYUBOCTH.
Bunbl reHOTUNIMYECKONW M3MEHYMBOCTU: KOMOMHATUBHAS, MYTAaIlMOHHAS.

KoMmOuHaTtiBHass W3MEHUYMBOCTh. Melo3 H TIOJIOBOW Tporiecc — OCHOBA
KOMOMHATUBHOW M3MEHYUBOCTH. POJIb KOMOMHATUBHOW M3MEHYUBOCTH B CO3/IaHUU
TEeHETUYECKOT0 pazHooOpas3us B Mpeaenax OJHOro BUAA.

MyTanmoHHass HM3MEHYMBOCTh. Buasl MyTanuii: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE WM MHAYLMPOBAaHHbIE  MyTauuu. fnepHsle u
uuToruiazMaTuyeckue Myrtanud. CoMaTH4YecKue M TMOJIOBble MyTanuu. l[IpuunHb
BO3HUKHOBEHUSI MyTanuid. MyTareHsl W WX BIMSHUE Ha  OPraHU3MBL
3aKOHOMEPHOCTM MYTAIMOHHOTO TNPOLECCAa. 3aKOH TOMOJIOTMYECKHX PAJAOB B
HacnenctBeHHo w3mMenuuBoctu (H.M. BaBunoB). BHesnepnas W3MeHYUBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuka U INUSEHOMUKA, PpONb ONULEHEeMUYecKUx ¢akmopos 8
HACIe008AHUU U USMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS8 Y OP2SAHUSMOS.

JdeMoucTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. U. BaBuios.

Tabmuuet u  cxembl: «Buabl u3MeHUMBOCTHY», «MoauduxkanuoHHas
U3MEHYUBOCTDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Meiio3y,
«OmnongoTBOopeHuey, «I eHeTHUeckue 3a00JIeBaHus YeI0BeKay, « BUIbI My TaIuiiy.



OOGopynoBaHue: XKHUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX pacTEHUl,
pucyHku (poTtorpadun) >KUBOTHBIX C Pa3IUYHBIMU BUIAMHU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOIU(UKAIIMOHHONW  M3MEHYMBOCTH. llocTpoeHHWe BapHallMOHHOTO psija W
BAPHUALIMOHHOW KPUBOW».

I[pakTuueckas padora «Myrtauun y J1po3odmisl (Ha TOTOBBIX
MHKpPOTIIpEnaparax)».

Tema 14. I'eneTnka yes0BeKka

Kapuotun uyenoseka. MexayHapoaHasi mporpaMma HUCCIEAOBAaHMUS TE€HOMa
yenoBeka.  MeToabl  M3y4YEHUsT  TEHETMKM  YEJIOBEKAa:  IeHEaJlOTHMYeCKui,
OJIM3HEIIOBBIH, UTOTE€HETUYECKHUH, MOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHoe ONIPEAEIECHUE TeHOTHIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, F€HOTUIUPOBAHHWE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananm3a. HacnencTBeHHbIe 3a001eBaHus YellOBeKa. | eHHbIE U XPOMOCOMHBIE
OoJie3HM uyenoBeKa. boJie3HM ¢  HAciEeACTBEHHOM MpeapacnoiOoKEHHOCTBIO.
3HaYeHUE MEAUIMHCKOW T€HETHKU B MPEJOTBPAIICHUU U JICYEHUM T'€HETUYECKUX
3a001eBaHUN 4elloBeKa. MennKo-TeHeTUYecKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KIeTKU. [loHsATHE «TeHEeTHYEeCKOTO Tpy3a». DTUYECKHE ACHEKThl HCCIEIOBAaHUN B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (pakTopbl TOBBIILIEHHONW YYBCTBUTEIBHOCTH UEIOBEKa K
bu3MUeCKOMY M XUMHUYECKOMY 3arpsi3HCHHUIO OKpYyXKarolieh cpeinl. | 'eHeTuueckas
PEeAPacoI0KEHHOCTh YEI0BEKa K MAaTOJOTHSIM.

JdeMoHcTpauuu

Tabnumbl 1 cxembl: «Kapuotumn demoBekay, «MeTonbl U3ydeHUS] TEHETUKH
yenoBekay, «['eHeTnyeckue 3a00JIeBaHMs YETOBEKA.

IIpakTuyeckasi padora «CocTaBi€HHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexuusi Opranu3mMosn

JoMecTukanps U celekuusa. 3apOKACHUE CEIEKUMA W JOMECTHKALHWU.
VYuyenne H. WM. BaBunoBa o IleHTpax mNpOUCXOXKIEHUS U MHOTO00Opasus
KYJIbTYPHBIX pacTeHud. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHUU U IOPOJ
*uBOTHBIX. CopT, moOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAO0B B
HacjeJacTBeHHoW wm3menumBoctd H. . BaBuimoBa, ero 3HadyeHue I
CEJICKIIMOHHOU paboThI.

Metoapl cenekuMoHHOM paboThl. MCKyccTBEHHBIH OTOOp: MAacCOBBIA U
VHIUBUY AJTbHBIH. Ortansl KOMOWHAIIMOHHON CEJICKIINH. Wcnerranne
npou3BoauTeNel Mo moToMcTBY. OTOOp MO TEHOTUIY C MOMOIIbIO OLEHKU
¢deHoTHna mMOToMCcTBa M OTOOP MO reHOTUIY ¢ noMolIso aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ ~ CENEKIMOHHOW  palboThI
PagyannonHblii 1 XUMUYECKUM MYTareHe3 Kak UICTOYHUK MYTAalUi Y KyJbTYPHBIX



dbopm opranusmoB. Hcnonb30BaHME T'€HOMHOIO PEIAKTUPOBAHUS U METOJOB
pekomOuHanTHeix JHK mis nonydenus ucxoqHoro Marepuana Jjisi CeJleKIuu.

[Tomyuenne MOJIUIUIOUIOB. BuyTtpuBugosas rUOpUIU3ALINS.
bnu3kopo/icTBEHHOE ~ CKpelIMBaHUE, win  uHOpuauHr.  HepojacTBenHoe
CKpeluBaHue, Win ayTOpuauHr. ['erepo3nc W ero mnpuyuHbl Vcnosib3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rubpunuzanus. [Ipeomonenue Oecruionus
MEXBHJIOBBIX THOPUAOB. JIOCTMIKEHUS CENEKIMU PACTEHUH U KUBOTHBIX. «3enénast
DeBONIOYULY.

CoxpaHeHHE M W3yUYEHHE T€HETUUECKHUX PECYPCOB KYJbTYPHBIX PACTCHHU U
UX JUKAX ~ pOAWYEeH ISl CO3JaHMsl  HOBBIX COPTOB HM  THOpPUIOB
CEIbCKOXO3SIUCTBEHHBIX  KYJNbTYp. M3yuenue, coxpameHue u  ynpaeieHue
2eHEMUUECKUMU PEeCypPCamul CeNbCKOXO3AUCMBEHHBIX U NPOMbBLCAO0BIX HCUBOMHBIX
8 Yenax YIyUueHus: Cyuecmseyromux u co30anusl Ho8blx NOpoo, TUHUN U KPOCCO8, 8
MOM HYucie ¢ NpUMEHEeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosulx uoel U nepcneKmuHblX mexHoNA02UlI.

JdeMoHcTpauuu

IToptpers:: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuip! 1 cxeMbl: « L{eHTpBI TPOUCXOKIEHUSI 1 MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHONM H3MEHUYHMBOCTW,
«Metoasl cenexkuuny, «OTnanénnas rudpuauzamnus», «MyTareses».

JlaGopaTopHas padora «3yueHue COpToB KyJIbTYPHBIX pacT€HUI U IOPOJ
JOMAIITHUX KUBOTHBIX).

JlabopaTopHasi padora «/3yueHre METOJ0B CEJICKIIMN PACTCHUI.

IIpakTuuyeckass padora «IIpuBuBKa pacTeHUID.

Jkckypeuss «OCHOBHBIE METOJIBI M JOCTH)KEHUSI CEJIEKIMU PACTCHUN |
YKUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHIUIO, TJIEMEHHY IO bepmy,
COPTOUCIILITATENIbHBI  Yy4acTOK, B TEIUIMYHOE XO3SIUCTBO, B J1abOpaTOpHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEXHOJI0TMS M CHHTETHYECKAasE OHOJIOTUA

OOBEKThI, HUCHOJB3yEeMble B OUOTEXHOJOTUM, — KJIETOYHbIE U TKAHEBBIC
KYJIBTYDBI, MHKPOOPTaHU3MBI, 1754 XapaKTEpHUCTHKA. TpaguumoHHas
OMOTEXHOJIOTHSA:  XJeOOMNeueHrue, TMOJYyYEeHHUE KHUCIOMOJIOUYHBIX MPOJYKTOB,
BuHOJENMe. Mukpobuonmoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKHX
TexHoJsioruil. [Ipon3BoACcTBO Oelka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue TEXHOJIOTUA W HWHCTPYMEHTOB ILEJICHANPABICHHOIO W3MEHEHUS U
KOHCTPYHMPOBAHUSI TEHOMOB C LIETbIO MOJYYEHUS OPTaHW3MOB U MX KOMIIOHEHTOB,
cojiep KalluX HE BCTPEYarolnecs: B MPUPOJie OMOCUHTETUUECKUE Ty TH.



Knerounass wmxeHepus. MeTtonbl KyJdbTypbl KJIETOK M TKaHEH pacTEeHUN M
#*uBOTHBIX. Kpuobanku. Comaruyeckas ruOpuaM3alid ©W  COMATHUYECKHIA
amOpuorene3. lcnonap30BaHWE TalIOWIOB B CENEKUMM pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJAUKTIOHAIbHBLX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
ANLEKIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300p086IeHUs, KYIbMUBUPOBAHUS. U MUKPOKIOHANLHO20
DA3MHONACEHUST CENbCKOXO03AUCMBEHHbIX KYIbMYD .

XpOoMOCOMHasi MW TeHHas WHXEHepusi. VICKyCCTBEHHbIM CHHTE3 TI€HAa U
koHcTpyupoBanue pexomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTW>KeHHsT W MEpCIEeKTHBBI  XPOMOCOMHOM M T€HHOM  MH)KEHEpUHU.
DKOJOTUYECKUE U ITUUECKHE MPOOJIEMbI TEHHON MHKEHEPUU.

Meaununckue 6uotexnonoruu. [locrrenomuas mudposas meaununa. [11[P-
JTUarHoCcTUKa. MeTaboJIOMHBIM aHainu3, TEHOLICHTPUUYECKUH aHalU3 MpoTeoMa
YyeloBeKa [JIs OIIEHKHM COCTOSIHUSI €ro 340poBbs. lcmosb30BaHHE CTBOJIOBBIX
kierok. TaprerHas Tepanust paka. 3D-OuoumxeHepust st pa3paboOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHM, CO3/1aHusl KOMILIEKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHM TpEXMEPHOTO OMONMPHUHTHHTa W ckaddoauHra
JUIs pELICHUS 3a/1a4 ePCOHATU3NPOBAHHON MEIHIIMHBI.

Co3naHne BEKTOPHBIX BakKIMH C LENbI0 oOecrieyeHus: KOMOWHUPOBAHHOMN
3amuThl OT Bo30yaureneit OPBU, ycraHoBieHHE MOJEKYJSIPHBIX MEXaHHU3MOB
dynximonupoBanus PHK-coaepikamux BHUPYCOB, BBI3BIBAIOIIMX OCO0OO OTACHBIC
3a00J1eBaHMs YeJIOBEKa U )KMBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxeMbl: «/crnoap30BaHne MUKPOOPTAaHU3MOB B IPOMBILIJIEHHOM
npou3BOJCTBEY, «KierouHas unxenepus», «['eHHas nHXeHepUs».

JladopaTtopnas pabora «/3yuenue 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llonyuyeHrne MOITOYHOKHUCIIBIX IPOLYKTOB.

Jkekypenss  «buorexHomoruss — BaxkHeWIIas NPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJJACC

Tema 1. 3apo:kaeHue W pa3sBUTHE JBOJIIOLHUOHHBIX NPEACTABJICHUN B
OunoJiornu

OpomounoHHas teopusa Y. [lapBuna. llpennocbuikn BO3HHKHOBEHHSA
napBuHu3Ma. JKu3Hp 1 Hay4Has AearenbHoCcTh Y. JlapBuHa.

JIBrKyniue cuiibl 3BoJIFoUH BUI0B 110 Y. JlapBHHY (BBICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHS  OPTaHU3MOB, HACJEACTBEHHAss W3MEHYMBOCTh, Oopbba 3a
CYyIlIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN O0TOOD).



Odopmnenne cunrernyeckoi Teopun sBomommu (CTD). Heirpanbhas
teopusi  3Bodtouud. CoBpeMeHHas  SBOJIIOIMOHHAs  OWOJIOTUS.  3Ha4YeHUE
HBOJIIOLIMOHHON TeopuH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa.

JdemoncTpaumu

[Toptpersl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. Jlapsun, C. C. YerBepukos, 1. U. [lImansraysen, k. Xonaern, /1. K.
benses.

Tabmuubr u  cxeMbl: «Cuctema xuBod mnpupoasl (mo K. Jlunuerw)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMUPOBaHUS
npucrocoOieHnit y pacTteHMd M KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nytemectsust U. lapsunay, «Haxonku Y. JlapBuna», « DopMbl 60pbObI
3a cyuiectBoBanue», «llopoawsl romy6ei», «MHoroobpasue KyJIbTypHbBIX (hopM
KarycThl», «[lopoasl qoMalHuX XKHUBOTHBIX», «CxeMa 00pa3oBaHusi HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIIEHUS JBHXYIIUX CHJI DSBOJIIOLUNY,
«OCHOBHBIE MOJIOKEHHSI CHHTETUYECKON TEOPUU IBOIIOLIUN.

Tema 2. MuUKpO3BOJIIOIUSA U €é pe3yJibTaThl

[Tomynsinusi Kak 3jeMEHTapHas eAuHua 3BOJOIUMU. COBpPEMEHHBIE METO/IbI
OIICHKM TEHETHUYECKOTO pa3HooOpasus W CTPYKTyphl nomymsiuil. M3meHeHue
reHo(poH/Ia TOMYJISIMUM KaK »JJIEMEHTapHOE HSBOJIIOLMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (aKTOPhl (IBIKYIIUE CHJIBI) SBOJIIOIUH. MyTarmoHHBIN
npouecc. KomOunatuBHas u3MeH4YuBOCTH. Jlpeld reHoB — ciyuvaiiHble
HEHANpAaBJICHHbIE M3MEHEHWs 4YacToT ajjeied B momylsamusx. Oddekt
ocHoBartens. JIppexm oOymviiounoco eopaviuika. CHUdICEHUEe 2eHeMUYeCK020
pasnoobpasus: npudunsl u cireocmeus. llpossnenue sghghexkma Opeiipa eenos 6
bonvuwux u  manelx  nonyrayusax.  Murpamun. M3omdmus  mOmMyJISIIAKR:
reorpadudeckasi (MPOCTPAHCTBEHHAs ), OUoI0oTUYECKast (PEnpoIyKTUBHAS).

EcrecTtBennblii oTOOp — HampaBistomuil ¢akrop sBosronuu. Dopmbl
€CTECTBEHHOr0  OoTOOpa:  JBIKYIUMH, CTAaOWIM3UPYIOUIUH,  pa3pblBalOIIUN
(nm3pyntuBHbIN). [lonoBoit oTOop. Bo3HMKHOBEHHE M HBOJIIOLUSA COIMATIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocoONIeHHOCT,  OpraHU3MOB  KaK  pe3yjdabTaT  MHUKPOIBOJIOLIUU.
Bo3nuknoBenne — mpucnocoOieHuit y  opraHusmMoB.  Apomopdo3bl U
uanoananranuu. [Ipumepsl mpucnocoOaeHuil y opraHu3MoB: MOpP(HOIOTHYECKHeE,
bu3znoIOrNYECKHE, OMOXHMMHUYECKHE, MOBEJCHUYECKHE. OTHOCUTENBHOCTD
NPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u crpykrypa. BumooOpaszoBaHuwe Kkak pe3yibTar
MUKpOdIBOJIFOIMH. M3omsiiust — kimtoueBor (aktop BumooOpaszoBaHws. [lytu u
CIIOCOOBI BH1000pa30BaHMS: AJJIOMATPUYECKOE (reorpacduueckoe),



CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE» (monummonau3anus,
ruOpuau3anus). JauTenbHOCTh HBOTIONUOHHBIX MPOIECCOB.

Mexanusmbl GopMUPOBaHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BodtolMOHHON Ouojorud B pa3pabOTKe HAyYHBIX METOJIOB
coxXpaHeHus: 6mopazHooOpaszusi. MUKpPOIBOJIOIMS U KOABOJIONUS MApPa3uTOB M MX
x035eB. MexaHu3mbl (OpMUPOBAHUS YCTOMUMBOCTH K AHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEM.

JdeMoHcTpauuu

[Toptpersl: C. C. YerBepukos, J. Maiip.

Tabnuubl u cxeMmbl: «MyTallMOHHasE W3MEHYUBOCTHY, «llomynsuuonHas
CTPpYKTypa Buaa», «Cxema MposiBIIeHUs 3akoHa Xapau—BaitHOepra», «JlBuwxyriue
CWJIBl 3BOJIIOIUNY, «DKOJIOTUYECKAs W3OJAIMS MOMyJSIUi ceBaHCKOU (openny,
«l'eorpaduueckast  M30JSLUMS  JIUCTBEHHUIBI CHOMPCKOM U JIUCTBEHHUIIBI
naypckoiy, «IlomyasiMoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO OTOOpa», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«npycrpuanbupiii Menanusmy», <«JKuBble uckomaembie», «IlokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Du3nosniorndyeckue amantaiun», «lIpucrnocoOIeHHOCT, OpraHu3MoB U e
OoTHOcHUTENbHOCThY, «Kpurepuu Buma», «Bunbl-aoiinukn», « CTpyKkTypa BuIa B
npupojsie», «Crnocodsl BuaooOpazoBaHus», «l'eorpadguueckoe BHI000pa3zoBaHUE
TpEX BUAOB JIAHABIIEH», «IKOJOTHUYECKOE BHUI000pPAa30BAHME BHUJIOB CHUHUID,
«ITonumnouns! pactenuity, «KamycrHo-peaeunbiit THOPUIY.

OOGopynoBanue: repOapun pacTCHUM, KOJUIEKIIMA HACEKOMBIX, Yydea MTHIl U
3BEpeil ¢ MpuMepaMu pa3IUYHbIX MPUCHOCOOJIEHUM, uyyena NTHUIl U 3Bepe
pa3HBIX BHUAOB, TepOapuu pacTeHUM ONM3KUX BUJOB, OO0pPa30BaBIIMXCS
Pa3TUYHBIMU CIIOCOOAMU.

JlabopaTtopnasi paGora «BbigBIEHHME HU3MEHUMBOCTH Y OCOO€H OJHOTO
BUJIA».

Jladbopatopnass  padora  «lIpucmocoOneHuss  opraHus3MoB U HX
OTHOCHUTEJIbHAS 1IE1E€CO00Pa3HOCThY.

JladopaTopnasi padora «CpaBHeHHE BHUIOB IO MOP(OJIOTHIECCKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMSA U €€ Pe3yJIbTATHI

Metoasl  u3ydeHHs  MakpodsBoJOIMU. [laneoHTOmOrMUeckre  MeETOJbl
uzyyeHus oHBoirouud. Ilepexonnble QGopmMbl U QUIOTEHETHYECKHE  PSIIBI
OpPTaHU3MOB.

buoreorpadguueckue Meronabl uszydeHus spoJironuu. CpaBHeHue QIIOpH U
dbayHbl MaTepuKOB M OCTpPOBOB. buoreorpaduueckue obOmactu 3emiu. Bunbi-
OHAEMUKU U PEJIUKTHL



OMOpHOIOTUYECKHE U CPABHUTEIbHO-MOP(OIOTrHYECKHE METObl M3yYEeHUS
ABOJIIOLMU. ['€HETHUECKME MEXAHU3MBbl HBOJIONUU OHTOTEHE3a U TIOSBICHUA
HBOJIIOUMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJIOTWYHBIE  OPIaHBL
PynumenTtapHsbie OpTaHbl u aTaBU3MBI. MoseKkysipHO-TeHEeTUYECKUE,
OMOXMMHYECKME M  MaTeMaTHYeCKHEe  METOJbl  W3YUYCHHS  DBOJIOIWH.
I'omosiornunbie TeHbl. COBpeMEHHBbIE METOAbl MOCTPOCHUS (PUIOTEHETHUECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMX U 3BOJIIOLUS TEHOMOB.

OOuue 3aKOHOMEPHOCTH (TMpaBWiia) 3BOMIOUUU. [Ipunyun cmenvl (ByHKyul.
HeoGpatumocTs 3BotONMU. AnantuBHas paauamnus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIIOLIHH.

JdeMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, J. ['ekkens.

Tabnumbl 1 cxembl: «DUIOTCHETHUECKHIA P JIOMIAIN», «APXESONTEPHUKCY,
«3Bepo3yoOnie  smepb»,  «Creronedansy,  «Punmodputer»y,  «CemeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HbI 3emin», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HavanbHble cTaguu HSMOPHOHATBHOTO Pa3BUTHSI IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHe, «PyIUMEHTBbD,
«ATaBU3MBD), «XpOMOCOMHBIE HAOOpHI YENOBEKAa M IMIUMIaH3e», «[aBHbIE
HaMpaBJICHUS 3BOTIOUUNY, «OOIIMEe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OOGopynoBaHue: KOJUJIEKIMU, TrepOapuu, MYJSDKM HCKOMAEeMBIX OCTaTKOB
OPTraHU3MOB, MYJISI’)KHU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxo:kaenue U pa3BuTHe *KU3HU Ha 3emJie

Hayunple THUMOTE3bI MPOUCXOXKICHUS >KU3HU Ha 3emiie. AOUOreHe3 U
naHcnepmusi. [loHayuHble MpEACTaBIEHUS O 3apPOXKICHUU KU3HU (KPEAUOHHU3M).
l'unoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HU U €€ ONpoBepKeHue onbiraMu .
Penu, JI. Cnannanmanu, JI. [Tactepa. [IpoucxoxkaeHne XuU3HU U aCTPOOUOJIOTHSI.

OCHOBHBIE JTaIlbl HEOPraHUYECKOU SBOJIIOLINH. [InanerapHas
(reosormyeckas) dBOJIIOLMA. XHUMHYECKas »JBOJIIONWA. AOWOTCHHBIA CHHTE3
OopraHu4eckux BemlecTB u3 Heoprannyeckux. Ombsir C. Mwmmiepa u I'. HOpmn.
OOpazoBanne monuMepoB u3 MoHoMepoB. KoanepBathas rumoresa A. U.
Omnapuna, runore3a nepBudHOro OynboHa k. XomnaeitHa, reHeTHUecKasl TUIIOTe3a
I Ménnepa. Pubosumbr (T. Yek) u rumoresa «vupa PHK» V. T'mnbepra.
dopmupoBaHre MeMOpaH U BO3HUKHOBEHUE MPOTOKIETKH.

Uctopuss 3emnum u Meronabl €€ wu3ydeHusa. lIckomaemble OpraHnyecKue
octatrku. ['eoxponosioruss u e€ wMeronsl. OTHOCHTENbHAas © a0COIIOTHAs
reoXpOHOJIOTHsA. ['e0XpOoHOIOTHYECKas 1IKala: S0HbI, 3Pbl, IEPUOIbI, STIOXH.



HavanbHble sTanel opranmueckou osBojrounu. [logBiieHne W 3BOIONUSA
NEPBBIX KJIETOK. DBOJIIONUS MeTaboiu3Ma. BO3HUKHOBEHHE MEPBBIX JKOCHUCTEM.
CoBpemeHHblE MUKPOOHBIE OMOTUIEHKM KaK aHajIoT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaTtonutsl. [IpokapuoThl U 3yKapUOTHI.

[Tpoucxoxaenne sykapuoT (cuMOUOTEHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpPYCOB. [IpouCX0XJAEHME MHOTOKJIETOUYHBIX OpPTraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHbIE 3Talbl 3BOJIIONUM BBICHIMX pacTeHH. OCHOBHbIE apoMOp(O3bI
pactenuid. Bbixonm pactenwit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHH |
3aBoeBaHre UMM cymd. CeMeHHble pacTeHus. I[IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcCHOBHbIE 3Talbl 3BOJIONUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBble XOp10BbIE )XKUBOTHBIE. JKM3Hb B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuouit u pentwiuil. [IpoucxoxacHue MIICKOMUTAIOIMINX |
ntull. [Ipunnun kmoudeBoro apomopdosza. OcBoeHHe OeCrnO3BOHOYHBIMU U
MO3BOHOYHBIMU >KMBOTHBIMU CYIIH.

Pasutne »xu3HM Ha 3emiie IO 3paM M NEpPUOAAM: apXei, MpOTepO30i,
najeo3oil, Me3030i, KaiHO30M. OOmas  xapakTepuUCTHKa  KJIUMata W
reoJIOTHYECKUX IMpoueccoB. [losiBlieHHME M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yCIOBHS U BIUSHAC HA ra30BBI cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaAHUSI — KOJOTHMUECKHE KPU3HUCHI mpouuioro. [Ipuuunel u
CIEACTBHUSI MAacCOBbIX BbIMUpaHUl. COBPEMEHHBI 3KOJOTMYECKUNA KpPHU3UC, €0
ocobennoctu. [IpobGaema coxpanenust 6uopasHooOpasus Ha 3emIie.

CoBpeMeHHass cuctemMa opranuyeckoro mupa. [lpuHuumnel kiaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIbl OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsr: ®@. Penn, JI. Cnayunanuanu, JI. ITacrep, U. 1. Meunukos, A. W.
Omnapun, Ix. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumel u cxemsl: «Cxema ombita @. Penny», «Cxema onsita JI. [lacTepa mo
U3YUCHHUIO caMo3apoxkieHus xu3Hm», «Cxema ombita C. Mwuiepa, I'. FOpuy,
«JTtanbl  HEOPraHWYEeCKOW  3Bomouuw», «l'eoxpoHosormyeckas — mKaia,
«HauanpHple 3Tanbl OpraHuYecKor 3BOJIIOIMNY», «CXxema oOpa3oBaHUS JSYKapUOT
nyTéM cuMmOuorenesa», «Cucrema XKuBOW mnpupoas», «CTpoeHue BUpPYCA,
«Apomopdo3sl  pactenuity, «PuHHMOPUTE, «OMHOKIETOYHBIE BOJOPOCIN,
«MHuorokiieTounsie Bogopocnmw», «Mxwm», «llanoporHukm», «l'omoceMeHHbIe
pacteHus», «OpraHbl LIBETKOBBIX pacTeHui», «(CxeMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHbIX», «lIpocreiimme», «KuleyHONOIOCTHBIEY,
«Ilmockue 4EpBU», «YneHucroHoruey, «PBIOBIY, «3EMHOBOJHBIEY,



«IIpecmbikaromuecs», «lltunpyy, «Miekonurarommuey, «Pa3Burhe KU3HU B
apxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKOUN 3pe», «Pa3Burue Xu3HU B
IIaJIE030MCKOM 3pey», «Pa3BUTHE KU3HU B ME3030MCKOU 3pey», «Pa3BuTue )XKU3HU B
KaiHO30MCKOM 3pe», « CoBpeMeHHasi CUCTEMA OPTAaHUYECKOTO MUPay.

OGopynoBanue: repbapuyd pacTEHWA Pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHBIC IpenapaThl >KUBOTHBIX, PAKOBHUHBI MOJLIKOCKOB, KOJIJIEKIIMH
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, Yyuelna MNTUL] W 3BEpEil,
KOJUIEKIMM OKaMEHEJIOCTEeW, IOJIE3HBIX MCKONAEMBIX, MYJISKM OPTaHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryanbHas gabopatopHas padora «MojaenupoBaHHE  OIBITOB
Muiepa—tOpu no u3ydeHno aOMOTeHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHHUH B
NepBUYHOM aTMocheper.

JlaGopaTtopHass padora «l3yueHME M ONMCAaHUE HCKOMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «V3yueHue 0OCOOEHHOCTEH CTPOCHHUS pacTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «M3ydeHne ocoOOCHHOCTEH CTPOEHUS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue yeaoBeka — aHTPOINOTeHe3

Paznenel u 3aaun aHTPONOIOTUU. METO1bl AHTPOTIOJIOTHH.

CraHoBJIEHHE TMPEJCTABICHUN O MPOUCXOXKJACHUM YeOoBeKa. PenuruosHeie
BO33peHUs. COBpEMEHHbIE HayUYHbIE TEOPUH.

CX0JCTBO 4YeOBEKa C )KMBOTHBIMU. CHUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA  C  JKMBOTHBIMHU:  CPaBHUTEIBHO-
MOpQOTOTHUECKHE, AMOPHOJIOTUYECKHE, ($hU3M0I0T0-0MOX UMUYECKHUE,
noseeHueckre. OTIM4us 4eNoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra W BTOPOM CUTHAIbHOU
CUCTEMBI.

JBwxyuiue cuibl ((hakTopbl) aHTPOIOTEHE3a: OMOJIOTHYECKUE, COLMAIbHBIE.
CooTHolieHHe OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE cTaauu aHTpomoreHe3a. PanHue uenoBexkooOpa3Hbie 00€3bsHbI
(IPOKOHCYJIBI) U paHHUE MOHTUABI — OOIIHME TIPEAKH YET0BEKOOOPa3HbIX 00€3bsH U
T0e. ABCTPAIIONUTEKN — JIBYHOTHE MPEIKHU JtoJeid. YemoBeK yMenblil, epBbie
V3TOTOBJICHUS OPYyIHMM Tpynaa. UenoBek NMpAMOXOASIIMA U NEPBBIA BBIXOJ JIOAEH
3a mpenenbl  Adpuku. YemoBek reimenbOeprckuii  —  oOmmMi  Ipenok
HEaHJEPTATBCKOTO YEIOBEKAa M YENOBEKa pa3yMHOTo. YUelnoBeK HeaHAepTaIbCKHUIl
KaK BHJI JIIOAEH XOJOAHOTO KiuMmara. YenoBek pa3yMHbII COBPEMEHHOTO THIA,
JICHUCOBCKUM YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a mnpeaenamu  Adpukmu.
[TasieoreHeTka U NAJIEOT€HOMHUKA.



OBOJIONMST COBPEMEHHOIO 4esoBeka. EcTecTBeHHBbI OTOOp B MOMYyISLIUAX
yenoBeka. MyTalMoOHHbBIN mpouecc ¥ noauMopdusMm. [lomynsiMoHHbIE BOJIHBI,
npeid reHoB, Murpamus U «3Q@PEKT OCHOBATENIS» B MOMYJISIUSAX COBPEMEHHOTO
YyenoBeKa.

Yenoseueckue pacel. Ilonstue o pace. bonpmme pacel: €BpoIeouHas
(eBpazwmiickas), aBCTpajio-HerpouaHas  (PKBaTOpHalbHAs),  MOHIOJOHWIHAS
(a3uaTcKo-aMepuKaHCKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IUIaHEeTe.
EnuncTBO  yenoBeueckux — pac. HaydyHas  HECOCTOSITENBHOCTH — pacu3Mma.
[IprcnocoOMeHHOCTh 4YeNoBEKa K pa3HbIM YCIOBHUSIM OKPY’KAIOIIEH Cpeisbl.
Bnusiuue reorpaduueckoil cpeapl U apeiipa reHOB Ha MOpPGOIOTHIO U
¢u3noIoruIo YyesoBeka.

MexaucuuisinHapHple  MeToasl B (usuueckodl  (OMOIOTHYECKOM)
AQHTPONOJIOTHH.  OBOJIIOUMOHHAS  AHTPONOJIOTHS U NAJICOAHTPOIOJIOTHS
YEJIOBEUYECKUX MNOMyJIsIUMUA. broconuanbHble HUCCIENOBAaHUS IIPUPOABI YEIOBEKA.
HccnegoBanue KOABOIOLUUA OMOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckui, M. M. I'epacumos.

Tabmunel 1 cxembl: « MeTobl aHTPOTOJIOTHIY, «['0JIOBHOM MO3T YeoBEKay,
«YenoBekooOpa3zHble 00e3bsiHbDY, «CKENeT YenoBeKa M CKEJeT IIHUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbD), «/[BMXKYIIIME CHIIBI aHTPOIIOTEHE3a», « DBOIIOLMOHHOE
IPEBO  YEIIOBEKa», «ABcTpamomurek», «YemoBek  ymenbid», «YenoBek
NpAMOXOAAIHNY, «JleHncoBckuil yenoBek» «Heannepranbipy, « KpoMaHbOHIIBD),
«ITpenku yenoBeka», « ITanbl IBOJIOLUN YEIT0BEKa», «Packl yenoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHEJNOCTEH, MpPEeIMETOB MaTepUalbHOMN
KyJbTyphl TIPEAKOB 4YeloBeka, penpoaykiuu (dororpaduu) KapTHH C
MUQPOTOTUUECKUMU U  OUOJCMCKUMU CIOKETaMU TPOUCXOXKACHUS YEIOBEKa,
doTorpaduu HaXOJOK UCKOTIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIb
yepena 4YeloBEKa W 4Yepena IIMMIIAH3€, MOJIeNb KHUCTU 4YeJIOBEKa U KHUCTH
HIMMIIAH3€, MOJIENIN TOPCA MPEIKOB YEIOBEKA.

JlaGopaTopnas pa6Gora «lI3ydyeHne ocoOEHHOCTEH CTPOCHHS CKejeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTuyeckasi padora «l/3y4yeHne 3KOJTOTUYECKUX aanTaluid YeIIOBEKay.

Tema 6. Jkojiorusi — Hayka O B3aUMOOTHOLIEHHMSIX OPraHM3MOB H
HAJOPraHM3MEHHBIX CHCTEM C OKPY:KaKoUIeH cpeaoi

3apoxaeHrue U pa3BUTHE dKoJoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3agauu
sKoJioruu. CBs3b 3KOJIOTUH C APYTHUMHU HAyKaMHU.



Metonbl skonoruu. [loneBbie HaOMIOAEHUS. ODKCIEPUMEHTHI B DKOJIOTHU:
OpupoJiHbie U J1abopaTopHble. MojenupoBaHre B 3KOJOTUUM. MOHHUTOPUHT
OKPY’KarOIIeH Cpebl: TOKATbHBIN, PETHOHATBHBIN U TJ100aJ1bHBIH.

3HayeHWe  DKOJOTMYECKMX  3HAHWM IS YEJOoBEKa. DKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBsi3eil uenoBedecTBa C mnpupogoi. dopmupoBanue
AKOJIOTUYECKOUN KYJIbTYPbI U 3KOJIOTHYECKON TPaMOTHOCTU HACEJICHUS.

JdeMoHcTpauuu

[Toptpetsi: A. I'ymOonbar, K. @. Pynse, H. A. CeBepuos, 3. 'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl U cxeMmbl: «Pa3nensl skomorum», «MeToabsl dKoJIoTHHY, «Cxema
MOHHUTOPHHTA OKPY>KAIOMIEH CpEeabD».

JlabopaTopHas padora «3yuenne METOJI0B DKOJIOTHUYECKUX
VICCIIEIOBAHUI .

Tema 7. Opranusmsl U cpeaa 00MTAHUS

Dxonornueckue (HakTophl U 3aKOHOMEPHOCTH uX JencTBus. Knaccudukamms
AKOJIOTHYECKUX (haKTOpOB: abMoTHYECKHe, OMOTUYECKHUe, aHTporoTreHHble. O01IMe
3aKOHOMEPHOCTU JeHCTBUSI dKoJormueckux (axropon. IlpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHbIE U CTEHOOMOHTHBIE
OPTaHHU3MBI.

Aobuotnyeckue (aktopsl. CBer kak »3kojoruyeckuii (daktop. JleicTBue
pPa3HBIX Y4YaCTKOB COJIHEYHOIO CIEKTpPa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIbI
pacTeHMid W S>KUBOTHBIX IO OTHOILIECHHIO K cBeTy. CuUrHajgbHas poJib CBETA.
doTONEepUOAU3M.

TemmnepaTypa Kak »skoJioruueckuii Qakrop. JleiictBue TeMmmeparyphl Ha
opranu3mbl. [[OMKWJIOTEPMHBIE U TOMOWOTEPMHBIE OPraHW3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skojormueckuit Qaxrtop. IlpucnocoOneHus pacteHuil K
nojiiep>kanuio BogHoro Oananca. Kiaccudukammsi pacTeHH NMO OTHOIICHHUIO K
BoJie. [IprcnocoOenus >KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHusi OpraHU3MOB: BOJHAasl, Ha3€MHO-BO3IyIIHAas, MOYBEHHas,
r1yOuHHAasT ~ TOAMNOYBEHHAs,  BHYTpUOpPraHU3MEHHas.  DU3HKO-XUMUYECKHE
0COOEHHOCTH cpen obOuTaHusi opraHuzmoB. IIpucnocoOsieHUsT OpraHU3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue W BHYTpeHHHME pUTMbL. CyTOYHBIE U
roJinyHble pUTMBL. [IpUCNOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUM KU3HU.

Kuznennoie ¢opmbel  opranusmoB. [loHsTne o0 IKu3HEHHOU Qopme.
JKuznennbie GOPMBI paCTEHHIA: IEPEBbs, KyCTAPHUKHU, KYCTAPHUIKUA, MHOTOJICTHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THUIAPOOHOHTHI,
reoOMOHTHI, a3p0oOHOHTEL. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (bakTophl. Bunet OMOTHYECKHX B3aMMO/JCUCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOKMo3 u ero ¢opmel. [lapasutusm, koomeparmus,
MyTyaTu3M, KOMMeHCcaIn3M (KBapTHPAHTCTBO, HaxyiecOHM4YecTBO). Herpoduueckue
B3auMojieiicTBusl  (Tomuueckue,  (dopuyeckue,  ¢adbpuueckue).  3HaUCHHE
OMOTUYECKUX B3aUMOJICUCTBUI IS CYIECTBOBAHMSI OpPraHU3MOB B Cpelie
obutanud. [IpyuHIMI KOHKYPEHTHOTO MCKIIFOUEHHUS.

JdeMoHcTpauuu

Tabnuibl 1 cxembl: «OKkojmorumueckne ¢GakTopb, «CBETOBOW CHEKTPY,
«DKOJOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeMIOKpOBHBIC
KUBOTHBIE», «XOJIONHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl OOWUTaHUS OPTaHU3MOBY», «DBHUOJOTUYECKUE PUTMBDY,
«XusHennele  Gopmbl  pacTeHHit», <« Ku3HeHHBIE  (DOPMBI  KUBOTHBIXY,
«IKOCUCTEMA IIUPOKOJIHUCTBEHHOTO JIECa», « DKOCHCTEMAa XBOMHOTO jecay, «Llenn
nuTaHus», «XunaudaectBoy, «llapazutusm», «Koukypenuus», «CumoOmo3»,
«KomMmeHcanuzmy.

O6opynoBaHue: TepOapuM pacTEHU M JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX 3KOJIOTUYECKUX (DAKTOpOB, TepOapuu CBETOJIIOOUBBIX,
TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIC PACTEHUS, TepOapuu M KOJUICKIIUH TEIIOTIOOUBHIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHH, dydesia NTHULl U 3BEpei, repOapuu
pacTeHuii, oTHOCAIUXCSA K rurpoduram, kcepodurtam, me3oduraMm, KOMHATHBIC
pacTeHus: JaHHBIX TPYII, KOJUIEKIMU >KUBOTHBIX, OOMTAIOIIMX B pPa3HbIX cpefax,
repOapuu M KOJUIGKUMM PACTEeHMd M JKMBOTHBIX, OOJagaloluX YepTamu
NPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBMWA KU3HH, TepOapuu U
KOJUUIEKIIUM DPACTCHU W KUBOTHBIX Pa3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIHH
YKUBOTHBIX, YUACTBYIOIINX B PA3TUYHBIX OUOTUUECKUX B3aUMOJICHCTBUSX.

JlaGopaTopnas pabora «BpIsiBIECHHE TPUCTOCOOJIECHUI OPTaHU3MOB K
BIIMSIHUIO CBETAY.

JladopaTopnasi padora «BbIsABIEHHE MNPUCTIOCOOJICHUNA OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JladbopaTopnasi padora «AHATOMUYECKHE OCOOEHHOCTH pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUN.

Tema 8. Jkos10rust BUAOB M NOMMY JISALUM

DKOJIOTHUYECKUE XapaKTePUCTUKU MOy JISILIAH. [Homynsiuus KaK
Oouonoruueckas cucreMa. Poiib HEOJTHOPOAHOCTH Cpelbl, GU3NIECKUX OaphepoB U
0coOeHHOCTEH OMOJIOTHH BUIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuidi. OCHOBHBIE MOKAa3aTeM IMOMYJSALMU: YHUCIEHHOCTb, IUIOTHOCT,



BO3pacTHasi M TMOJIOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKoJioThyecKass CTpyKTypa nomyJisinud. OIEHKa YHCICHHOCTU TMOITYJISLIUM.
JlvHaMuka momynsAuMu U €€ peryisnus. buoTmdyeckuii moTEeHUMan MOIYJISILUY.
MopenupoBanue TUHAMUKH MOMyJsiiuu. KpuBbie pocTa YMCIEHHOCTH MOMYJISIINU.
KpuBbie BbpKkHMBaHMSI. Perynsius 4YUCIEHHOCTH TMOMyISLUNA: pPojb (aKTOpOB,
3aBUCSIINX W HE 3aBUCAIINX OT IIOTHOCTH. DKOJOTHUECKUE CTpATeruu BUAOB (T- U
K-cTparerun).

[TonsitTue 00 »KoJOrMYecKOM Huile Bujaa. Mectoobutanue. MHoromepHas
Mozaenb skojiorndeckod HumM Jx.M. XatumHcoHa. PasMepnl 3KOJIOTMYECKOU
Hum. [loTeHmanbHas U pealtn3oBaHHas HULIU.

Bun kak cucrema nomyisiuuid. Apeanbl BHUIOB. BHIBI M UX KU3HEHHBIE
CTpaTernuu. JKOJOTUYECKUE SKBUBAIECHTHIL

3aKOHOMEPHOCTM TIOBEJICHHS W MUTIPALMA KUBOTHBIX. buonornueckue
VWHBA3UU 4Yy>KEPOJHBIX BUIOB.

JdeMoHcTpauuu

IToptper: k. . XaruuHCOH.

Tabnuubl U cxeMbl: «DKOJOTHUYECKHE XAPAKTEPUCTUKHU OIS,
«IIpocTpancTBeHHass  CTpykTypa  nomyisuuw», «Bo3pactHele  mupamwuibl
nonynsauum»y, «CKOpOCTh  3aCENeHHsl TOBEPXHOCTH  3E€MJIM  PA3IUYHBIMU
opranuzmamm», «Mogenb skosnorndaeckor Humu k. M. XaTunHcoHay.

OGopynoBanue: repOapun pacTeHUM, KOJJIEKIIMHA KUBOTHBIX.

JladbopaTtopnass  paGora  «lIpucmocoOneHuss ceMsiH  pacTeHMd K
pacCeneHnIoy.

Tema 9. JkoJ10rusi CO001IECTB. IKOJIOTHYECKHUE CHCTEMBI.

CoobmiectBa opraHu3mMoB. buoreHo3 u ero crpykrypa. CBsi3M MEXIy
opraHu3Mamu B OHOLIEHO3€.

DxocucteMa kak oTkpwitas cucrema (A. [Ix. Tencnun). @yHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOJIYUEHTbl, KOHCYMEHTBI, PEIyLIECHTHL
Tpoduueckue ypoBHH. Tpoduueckue 1enmu U ceTh. AOHOTHUECKHE OJOKHU
skocucTteM. [TouBbl U Wbl B AKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TOKa3aTelNM  JKOCHUCTEMbL. ~ buomacca U NPOIYyKIUS.
DKOJIOTUYECKUE MUPAMUIBI YHUCed, OMOMACCHI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Paykmyayuu.
HarmpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccud. llepBuuHble U
BTOPUYHBIE CYKIIECCMM M WX TMPUYUHBL. AHTPOINOTEHHbIE BO3JICUCTBUS Ha
cykueccun. KnumakcHoe coobrmiectBo. buopaznoobpasue u mojHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.



[IpupoIHBIE 3KOCUCTEMBL. JKOocucmemvl 03€p U pek. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€cO8, Cmenel, nycmbib.

AHTpPONIOTE€HHBIE 3KOCUCTEMBL. Arposkocucrema. ArpoueHos. Pazmuuus
MEXK]ly aHTPOTIOTEHHBIMU U MPUPOIHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opozckas
¢nopa u Payna. CuHanTpomnmzauusi Tropojckoil ¢ayHsl. buomnormueckoe u
X03iCTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (hOPMHUPOBAHMS OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B
sKkocucTeMax. Ponv xackaounozo agpgexma u 6u008-30upuramopos (Kuoyeswvlx
8U008) 6 QyHKYyuoHupoganuu dxkocucmem. llepeHOC SHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMU. Y CTOMYMBOCTh OPTAHU3MOB, MOMYJAIUI U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3ACHCTBU.

Mexanuzmoi 8030eticmeus 3Q2pA3HEHUU  PA3HbLIX Mmunoe Ha
CYOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOB8bL  IKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo10710THsI MOHUTOPHUHIA €CTECTBEHHBIX M @aHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpaumu
[Toptpert: A. Ix. Tencnu.
Tabnuubl ¥ CXEMBL «Crpyktypa  OHOLIEHO3a», «JKocucrema

IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOIO Jieca», « OyHKIHMOHAIbHBIC
TPYIIBI OPTAHU3MOB B JKOCUCTeMe», «KpyroBopoT BeIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAs, NETPUTHAS)», « DKOJOTUYECKAs MUpAMUIA YUCEID,
«JKoJoruueckas nupamuga OuoMacch», «IKOJOTHYECKAs MUPaAMUJIa DHEPTHID,
«O6pazoBanue 0onotayn, «IlepBuunas cykueccusi», «BoccranoBienue jieca nocie
noxkapa», «JKocHcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BellecTB U MOTOK
SHEpPruu B arpoueHo3e», «IIpumepsl ypOo3KoCHCTEM .

O6opynoBanue: repbapun pacTeHH, KOJJICKIIMA HACEKOMBIX, Uyuesa MTUIl |
3Bepeid, repOapum KyJbTYPHBIX U JIUKOPACTYIIUX PACTECHHUM, aKBapUyM KakK MOJIEIb
HKOCUCTEMBI.

IIpakTuueckas padora «3yueHue u onucaHre ypOOIKOCUCTEMBD.

Jladbopatopnasi pabora «V3yueHue pazHOOOpa3us MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTMX B Pa3HBIX IKOCHUCTEMAX).

IKeKypeust «IDKCKypCUsi B TUMUYHBIA OuoreoreHo3 (B ayOpaBy, Oepes3HsiK,
CILHUK, Ha CYyXOJ0JIbHBINA WX MMOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

JKeKypeust «IKCKypCUsi B arpodKOCHCTEMY (Ha TMOJIe WIM B TEIUIMYHOE
XO3SHCTBO)».

Tema 10. buocdepa — rinodaabHasi IKOCHUCTEMA

buochepa — oOmieruranerapnas o6osiouka 3eMiud, TA€ CYIIECTBYET WU
cylllecTBoBaia >ku3Hb. Pa3Burue mpencraBieHuii o 6uocdepe B Tpyaax . 3rocca.



VYuenune B. U. Bepuaackoro o 6uocepe. Ob6mactu 6uocdepsl u e€ cocras. KuBoe
BelIeCTBO Onocdepsl u ero PyHKIuM.

3aKOHOMEpPHOCTH cylecTBoBaHus Ouocdeprl. OcobeHHoctu Ouochepsl Kak
ro0abHOM 3KocucTeMBl. JI[nHamuueckoe paBHOBecue B O6unochepe. KpyroBopoTsr
BELIECTB U OMOT€OXMMHUYECKUE IMKIBI (YIiiepoaa, a3oTa). PUTMUUHOCT SIBIIEHUI
B Onocdepe.

3oHanbHOCTh Omocdepnl. Ilonstue o Oumome. OCHOBHBIE OHMOMBI CYIIIH:
TyHZApa, XBOWHBIE Jieca, CMEIIaHHbIE U MIUPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MYCTBIHU, TPOIIMYECKHUE Jieca, BHICOKOTOPbs. KiiMMmar, pacTUTENbHbIM U dKUBOTHBIN
MUp OMOMOB CyIIH.

Crpykrypa u (PYHKIMS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTCHIMANA U
onocdepHbIX (QyHKIIHIA.

JdeMoHcTpauuu

[Toptpetsl: B. Y. Bepnanckuit, 3. 31occ.

Tabnuupl u cxemsl: «['eocdepst 3emnn», «KpyroBopoT azota B mpupome»,
«Kpyrosopor yrmepona B mnpupoae», «KpyroBopor Kuciopoia B HPHUPOIE»,
«KpyroBopot Bonbl B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kinumarnueckue
nosica 3emnm», «TyHapa», «Taitray, «Cmemanssiil aecy, «I1IMpOKOINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycThiHs», « Tponudeckuil gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YestoBek M OKpyKawas cpeaa

DKOJIOTUYECKUE KPU3UChl U UX MNOpuuuHbl. Bo3zgeiictBue uenoBeka Ha
ouochepy. 3arpssHeHue Bo3aymiHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BogHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kiumara.

AHTpOINOT€HHOE BO3/ICVCTBUE HA PACTUTEIILHBIA W KMBOTHBIA Mup. OxXxpaHa
PaCTUTENHLHOTO M >KMBOTHOTO MHpa. OCHOBHBIE NPHHIIUILI OXPaHbl MPUPOJIBL.
Kpacubie kauru. Ocob6o oxpansieMble mnpupognbsie Ttepputopun (OOIIT).
boranuueckue cajbl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbIE TPUHIMIIBI yYCTOMYMBOTO pPAa3BUTHUS YEIOBEUECTBA U MPUPOJBL.
PanmonanbHOe  TMPUPOMAOINONB30BAHME M COXpPaHEHHE  OHOJIOTHYECKOIO
pasHooOpasus 3emau. OOIIME 3aKOHOMEPHOCTH TIOOAIBHBIX 3KOJIOTHUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSTHBIE MMOCIEICTBU.

Pa3Bute METOMOB MOHUTOPHMHra pPa3BUTHUS  OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uccre0o8anusi nepexooa K pecypcocbepezaioueii u
KOHKYpeHmocnocooHot snepeemuke. buonozuueckoe paznoobpasue u buopecypcsi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusarowue 00CmMyn K
uHgopmayuu no COCMOAHUIO OMOEIbHbLIX U008 U 9IKkocucmem. OcCHOGbI



sKopeadbunumayuu dKocucmem u cnocob6os 00pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX SKOCUCTEM.

JdeMoHcTpauuu

Tabmumbr w  cxembl:  «3arpsisHeHHe  atMocdepb»,  «3arpsi3HeHUE
ruapocdepb», «3arps3Henue TouBb, «llapHuKoOBBI  AdpdexT», «Ocobo
OXpaHsieMbIe IPUPOJIHBIE TEPPUTOPUNY, «MOJIeTN YIPABIIEMOTO MUPAY.
OGopynoBanue: ¢dortorpadhud OXpaHIEMBIX pPACTEHHUH M KMBOTHBIX KpacHoi
kauru Poccuiickoin denepannu, KpacHoil KHUTM peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUSA
0o0ydJamIUMUCS TporpaMM  CpeaHero ooOmero o0pa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U ITPEAMETHBIE.

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOTPaMMBbI MO OMOJOTHU
BBIJICJICHBI CIICIYIONIUE COCTABIISIONINE: OCO3HAHUE O0YYarONIUMUCS POCCHUCKOM
IrPa)XJaHCKOW MUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPEACIICHUI0, Haiuuyue momusayuu K OOydeHHIO  OHOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEXIEHUN JUYHOCTH HAa OCHOBE
KJIIOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUIUN PpPa3BUTUS OHUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIbHOCTA LEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIUMH CHUCTEME
Oouonoruueckoro  oOpa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHUECKOU
KYJBTYPBI, CHOCOOHOCMU CIMABUMb TIETTN U CTPOUTD KU3HEHHBIE TUIAHBIL.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBbI MO OMOJIOTUH JOCTUTAIOTCA
B €IMHCTBE Y4YeOHOW M BOCHHUTATEIbHOW NESITEIIbHOCTH B COOTBETCTBUHU C
TPAIULMOHHBIMUA POCCUMUCKUMH COLMOKYJIbTYPHBIMU, UICTOPUUECKUMU U AYyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, TMPUHSATBHIMH B OOIIECTBE MpaBWIAMHU M HOPMaMU
MOBEJEHUSI U CIOCOOCTBYIOT TpolleccaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHSI, PA3BUTHS BHYTPEHHEH TMO3ULIUU JIMYHOCTH, NATPUOTU3MA H
YBOKEHUS K 3aKOHY W IIPABONOPSAKY, YEIOBEKY TPyJa U CTApPLIEMY IOKOJIEHUIO,
B3aMMHOTO YB&)KECHUS, OEPEKHOIO OTHOLICHUS K KyJbTYpPHOMY HACIEAUI0 U
TpaauLUsAM MHOTIOHAIMOHAIBHOIO Hapoaa Poccuiickon denepaumu, npupoae u
OKpY>Karollen cpee.

JInuHOCTHBIE pe3yJibTaThl OCBOEHUS yueOHOro mnpeaMera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX  BHYTPEHHHUX  YOEKIEHUH,  COOTBETCTBYIOIINX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOLECCE peaTu3allii OCHOBHBIX HAIpPaBJICHUI
BOCIIUTATEIIbHON JESITEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kA1aHCKOr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOU MO3UIIMUA O0YYArOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBa;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHa YW MPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYE€OHBIX M TMO3HABATEIbHBIX 3aJ/1ay, BBHINOJIHECHUU
OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPEACNISITh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIICHHIO K
SBJICHUSAM COBPEMEHHOM JKU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JEHUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3sHBIMU YOEKICHUSIMHU, KyJIbTyPHBIMH IIEHHOCTAMU U
COLMATIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBIIOJHECHHUS
y4eOHBIX, T[IO3HABATENbHBIX W HCCIEAOBATENbCKUX 3a7a4, YBAXKHUTEIbHOTO
OTHOIIICHHUS K MHEHHIO ONIMOHEHTOB TpH OOCYXXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPIKaHMUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCUICKOM rpakJaHCKOM WJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSI K CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTHU IEPE]
Ponunoii, roppoctu 3a cBOM Kpail, cBOX PoauHy, CBOW f3BIK U KYyJIbTYpY,
IIPOLLIOE M HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccunu;

LIEHHOCTHOE OTHOILIECHHWE K NMPUPOJHOMY HACIEAUIO U MaMSTHUKAM MPUPOBI,
JNOCTXEHUAM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BUTHE OHWOJIOTUM, TOHUMAaHUS 3HAYEHUS OWOJOTMM B TMO3HAHUM 3aKOHOB
OPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K clyxeHuto u 3amure OTedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHME JYyXOBHBIX LICHHOCTEW POCCHUIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO TOBECHUS;

CHOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHUE yCTOMUMUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOULIEHUE K CBOMM POJUTENSAM, CO3LaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaauuusamMu HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs ACTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHKUE dMOILMOHAIBHOTO BO3ICHCTBHUS KUBOUM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE
NPOSIBIATH Ka4e€CTBA TBOPUYECKOU TUYHOCTH;

5) ¢pusuyeckoro BocnuTAHUS, (POPMHUPOBAHUA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIATOMOJIYYHS:

MOHMMAHWE U peau3alus 37J0pOBOr0 W 0Oe30MacHoro ooOpasza >KU3HU
(3mopoBoe  muTaHWe, COOJIOJEHHE  TUTUEHUYECKUX  TpaBWil U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peryisipHas Qunueckas
AKTUBHOCTH), OEpeXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 30POBBIO;

NOHUMaHWEe 1EHHOCTU TMPaBWJI HWHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30TaCHOTO MOBEJICHUSI B CUTYaIUAX, YTPOXKAIOIINX 30POBBIO M KU3HHU JIIOJIEH;

OCO3HAHUE TOCTEJACTBUN W HEMPUATHS BPEIHBIX NPHUBBIUEK (yHOTpeOIeHuUs
QJIKOTOJIs1, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/lY, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJIOTUYECKON U COIMATIbHOM
HANPAaBJICHHOCTH, CIMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJIHATH TaKYIO JCSATEIbHOCTH;

UHTEpEC K pas3audyHbiM cdepaM NpodecCHOHATbHOU NIeATeIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIM BbIOOp Oyaymied mpodeccud U pearu30BbIBATH
COOCTBEHHBIE JKU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa3OBaHHMIO Ha
MPOTSKEHUN BCEU JKU3HMU;

7) IK0JIOTHYECKOT0 BOCIHUTAHUS:

HKOJIOTHUYECKH LEeIeco00pa3HOe OTHOIIEHHE K NPHUPOJEe KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlleCTBOBAHUS;

MOBBIIICHHE YPOBHS OJKOJIOTUYECKOW KyJIbTYphl: TPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNIKOB W OIEHKA MX BO3MOXHBIX TIOCIEICTBHMA IS
OKPYKAIOIIEH CPEJIbL;

OCO3HaHUE TJI00ATBLHOIO XapakTepa HKOJOTMYECKHX MpoOJeM U MyTel Hx
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TIPU U3YUYCHUH OUOJIOTUU
3HAHUA M YMEHUSA TMPU PEIICHHH MpoOJieM, CBS3aHHBIX C PalUOHAIBHBIM
OPUPOJIONIONB30BaHUEM  (COONIOJIEHUE  TMpaBWJI  TMOBEAEHUS B MPUPOJE,
HApaBJICHHBIX HA COXPAHEHHE pABHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHochepsl);

aKTUBHOE  HENpUATHE  JEHUCTBUH, TNPHUHOCAIIUX BpEN  OKpYKaromiei
NPUPOJIHON cpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUSITHBIE DKOJOTHYECKHE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX JEHCTBUN U MPEAOTBpAIIATh UX;



HaJIM4YUE PA3BUTOrO 3KOJOTMYECKOTO MBIIIICHHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBITA JEATEIIbHOCTU 3KOJIOTUYECKOU HaITPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA HMMHU B II0O3HABATEIBHOM, KOMMYHUKATUBHOM U COLMUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYacCTHUIO B MPAKTUUYECKOW JEATEIILHOCTHA SKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'O MO3HAHUS:

c()OpPMHUPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAayKW M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHUE $I3BIKOBOM W YWUTATENbCKOW KyJIbTYphl Kak CpelCTBa
B3aUMO/JICUCTBUSI MEXAY JIIOJIbMU U MMO3HAHUSI MUPA;

NOHUMaHWe CcHenuPuKd OUOJIOTUM KaK HayKH, OCO3HaHUs €€ poJ B
GbopMUPOBAHMU PALMOHAIILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM 1IEIOCTHOTO
NpeacTaBlieHus 00 OKpY’KalllleM MHUpPE Kak O €IMHCTBE MPUPOJbI, YEOBEKa U
oO1iecTBa, B TMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuu MNpodiIeM
COXPaHEHUsI IPUPOJHOTO PABHOBECHSI;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTUH JUIsi COBPEMEHHOUW IMBUIU3AIINU:
obOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pemarb pecypcHble  MpoOJIeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTe BbIXOJA M3 MIOOATbHBIX PKOJIOTUYECKUX MpOoOeM U
obecrieueHuss  mepexoja K YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATLHOMY
WCTIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (HOPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HY,

3aUHTEPECOBAHHOCTh B TIOJIYyYEHHH OUOJOTUYECKUX 3HAHUM B IEIISIX
NOBBIIICHUSI OOWIEH KYyJbTYyphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KakK
COCTaBHOM 4acTu (PyHKIIMOHAJIBHON IpaMOTHOCTU OOyyaromuxcs, GopmupyeMoit
pY U3yYeHUHU OMOJIOTHHY;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMSI, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHalu3a W
OOBSICHEHUSI SIBJICHUIN OKPY’KAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIFOYCHHsSI Ha OCHOBE HAy4HBIX (DaKTOB W
MMEIOIIUXCS JAHHBIX C LIEJbIO MMOJYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEILHO HCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
petieHust npo6seM B peaabHbIX )KHU3HEHHBIX CUTYaIUsX;

OCO3HAHME IEHHOCTUM HAYYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
MIPOEKTHYIO U HCCIIEIOBATENBCKYIO IEATENbHOCTh HUHANBUYAJIbHO U B IPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUU 1O OWOJIOTUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIJMETHBIE PE3YJIBTATBI

MetanpenMeTHble pe3yiabTaThl OCBOEHHUS ydeOHOro mpemmera «buomorwsy»
BKJIFOYAIOT: 3HAYMMbIe JUIsi (OPMHPOBAHHMS MHUPOBO33PCHHUS OOyYarOMIUXCS
MEXIUCIUILUTMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAay4YHOM KapTHHBI MuUpa U choenuduKy METOJOB IO3HAHMUS,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (BEIECTBO, dHEPIHs, SIBIIEHUE, NpOIIecc,
CUCTeMa, HAy4YHbIM (PaKT, MPHUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHKe,  HAOJIOJICHWE,  HM3MEpPEHUE,  OKCIepUMEHT U  JIPYTHue);
YHUBEpPCAIbHbIE y4eOHBIE JeWCcTBUS  (TIO3HABaTelIbHbIE, KOMMYHHKATHUBHBIC,
PEryJIATUBHBIE), obecreurBaronme (dbopMupoBaHue (GyHKIMOHAIBHOM
rPAMOTHOCTH U  COLMAJIbHOM KOMIIETEHIIMH OOYYalollUxcs; CIOCOOHOCTh
00yJarommxcs WCIIO0JIH30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIC,
MHUPOBO33pDEHUYECKUE 3HAHUSI M  YHUBEpCaJbHble y4yeOHblE JCHCTBUS B
ITI03HABATENBHON U COLMAIBHOW MTPAKTHUKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CPEAHEro OOIIero
oOpazoBanusi 'y oOyuawimierocss OyayT cQOpMUPOBaHBI TMO3HABATEIbHBIC
YHUBEpCaIbHbIE y4eOHbIE NEHUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUeOHBIE
NEUCTBUSI, PETYJISITUBHbIE YHHUBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, COBMECTHas
e TeTbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOEHHS TPOTpaMMBl CPEIHEro 0OIIero
00pa30BaHusl TOJIKHBI OTPAXKATH:

OBnanenue YHHMBeEPCAJIbHBIMHU yueOHbIMH NM03HABATEJIbHbIMHI
AefiCTBUAMMU:

1) 0a30BbIe JTOrHYeCKHe EHCTBUS:

caMOCTOsITeTbHO  (opMynHpoBaTh W aKTyalIu3upoBaTh  MpoblieMy,
paccMarpuBarh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHWU 3HAHUA NPHUEMBI JIOTHUECKOTO MBbIILICHHS
(aHanuza, cUHTE3a, CpPaBHEHUS, KilacCU(pUKalMU, 0000IIEHHS), pACKPBIBATH CMBICI
OMOJIOTMUECKUX TOHITUH (BBUICISITh MX XapaKTepHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3U C IPYTHUMH MOHATHSIMU);

ONpEeNeNaTh LEeIu JeATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C TIOCTABIICHHBIMU LIEISMU;

UCMOJIb30BaTh OMOJIOTUYECKUE MOHATUS ISl OOBICHEHUS (DAKTOB U SBJICHUIM
KUBOW TIPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIAYKTUBHBIC, JI€IyKTUBHbBIE, IIO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M TPOTHBOPEUUS B paccMaTPHUBAEMBIX
SIBJICHUSIX, DOPMYJIUPOBATH BBIBOJIBI M 3aKTIOUCHUS,

NPUMEHSTh CXEMHO-MOJIENIbHBIC cpelcTBa JU1st MPEICTABICHHUS
CYIIECTBEHHBIX CBSI3¢ M OTHOUIIEHUHM B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTax, a



TaKkKe€  MPOTUBOPEUYUH  pa3HOrO  poOJia,  BBISIBIEHHBIX B Pa3jWYHBIX
MHGOPMALMOHHBIX UCTOYHHUKAX;

pa3palatbiBaTh IUIaH penieHUs] MpoOJieMbl C YU4ETOM aHalln3a MUMEIOUIUXCS
MaTepUaATbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBHI B JICSITEIILHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN NESITEIHHOCTH,

KOOPDJAUMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJTbHOTO U KOMOMHHPOBAHHOTO B3aWMOJCHCTBHS,

pa3BHUBAaTh KPEATHUBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIeN0BaTEIbLCKIE AeliCTBHS:

BJIaJIETh HABBIKAMH Y4EOHO-UCCIIEIOBATENILCKON M MPOCKTHON JeATeTbHOCTH,
HaBbIKAMU  pa3pelieHuss npoljeM, CIOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITETLHOMY MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IMO3HAHMUS;

UCTIOJIB30BaTh Pa3UYHBbIE BHUIBI JIEATETBHOCTH TIO TMOJYYEHHUIO HOBOTO
3HaHUS, €ro WHTEPIpEeTaluy, NpeoOpa30BaHUI0O W TPUMEHEHUI0 B Yy4EOHBIX
CUTYaIUSX, B TOM YUCJIE TIPU CO3aHUU YUEOHBIX U COIMAIbHBIX MPOEKTOB,;

(dbopMHUpOBaTh HAYYHBIA THI MBIIICHUS, BIaJeTh HAYyYHONW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMH MOHITUSIMH U METO1aMU;

CTaBUTh M (QOpMyIHpOBaThL COOCTBEHHbIE 3a7auM B 0Opa30BaTEIbHOMN
NEeSTeTbHOCTH U KU3HEHHBIX CUTYAIIUsX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIC CBS3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIBUTATh TUIIOTE3y €€ pEeIlIeHUs, HaXOJWTh apTyMEHTHI IJis J10Ka3aTelnbCTBa
CBOUX yTBEPKICHHI, 3a]]aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3WPOBATh TMOJYYEHHBIE B XOJE€ pEIIeHHA 3aJaddl  pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3HPOBATH M3MEHEHNHE B HOBBIX
YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBIA TOUCK MEpEeHOca CPEACTB U CHOCO0O0B
JEUCTBUSL B IPO(PECCUOHATIBHYIO CPENY;

yMETb MEPEHOCUTh 3HAHUSA B MO3HABATEIbHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEU, MpeAsiaraTh OPUTHHAIbHBIC MOJXOJbI U PEIICHUs,
CTaBUTH MPOOJIEMBI U 33J]a4H, JOITYCKAIOIIUE aTbTePHATUBHEIC PEIICHNUS.

3) pabora ¢ uHpopMaLHei:

OPHUEHTUPOBATHCS B PA3TUYHBIX UCTOYHMKAX MH(pOpManuu (TeKcTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW  JUTEpaType, OHOJIOTHYECKUX CIIOBApsIX W
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B VHTepHeTe), aHaIU3HpOBATh



UHGOPMALIMIO Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUUECKH OLICHUBATDH
e€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;

dbopMyaupoBaTh 3aMpoChl U NPUMEHATh Pa3IudYHbIE METOIbI MPU MOUCKE U
oTOOpe Ouosornueckoil mHboOpMaIK, HEOOXOTUMON ISl BBIIOJHEHHUS YYEOHBIX
3ajad;

npuoOperaTh OMbBIT HKCIMOJIB30BaHUS UHGPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHMS Pa3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTUMaJbHYIO  (QOpMy  MpEACTABICHHUS
ouonornueckol nHGopmarmu (cxeMbl, rpaduKH, TUATPAMMBI, TAOJIHUIIbI, PUCYHKU
¥ Jipyroe);

UCMOJIb30BaTh HAYYHBIM #A3bIK B KayecTBE CpeACTBa Mmpu padoTe C
ouonornuecko uHbOpMalMend: TPUMEHATh XUMHUYECKHe, (U3HUECKHEe U
MaTeMaTU4ecKue 3HaKW U CHUMBOJBI, (GopMmyibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHME  CPEACTBA
HAarJIs1IHOCTH;

BIIaJIeTh ~ HABBIKAMU  pacrlo3HaBaHUS W 3alUThl  WHGOpMAIIUH,
UHPOPMAIMOHHON O€30MACHOCTH JTUYHOCTH.

OBiajeHue YyHUBEPCAJTbHBIMU KOMMYHHUKATHBHBIMHU J1€ICTBUSIMH:

1) oO01enue:

OCYIIIECTBIISITh KOMMYHHUKAIIUK BO BceX cepax KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOTe WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHUTEIHLHO BBINOJHEHUS TMpeJjiaraeMoiu
3a/layd, y4YUTHIBaTh MHTEPECHI U COTNIACOBAHHOCTH MO3UIUN JIPYTUX YYACTHUKOB
JMagora Win JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUSA, NOHUMAaTh 3HAYECHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYAIIH,
yMETh CMSITYaTh KOH(MIUKTH U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CIIOCOOAMU OOIIEHHUS M B3aUMOJIEUCTBUSA, TMOHUMATH
HaMEpEeHUs APYTUX JIOJEH, IPOSIBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOppEKTHOU Gopme HopMyTUpPOBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOKO TOYKY 3PEHUS C HUCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eATeJIbHOCTD:

NOHUMAaTh M HUCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW M HHIWBHIYaIbHOU
paboThI pH pelIeHnd OMOTOTHYECKO MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NpPUMEHEHHs TPYTIOBBIX (hOPM B3aUMOJIECHCTBUS TIPU PEIICHUU YUeOHOM 3a1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JECUCTBHMA C y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH KaXK0TO YjieHa KOJJICKTUBA;



IIPUHUMATh  LEIM  COBMECTHOM  JEATENIBHOCTH, OpPraHU30BBIBAaTH U
KOOPJIMHUPOBATh JICUCTBUS MO €€ NOCTHXKEHHUIO: COCTABJISATH IUIAH JIEUCTBUH,
pacmpeiensaTh poiu ¢ Yy4€TOM MHEHUM YYAaCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOThI;

OIIEHMBATh KAaue€CTBO CBOETO0 BKJIaJa M KaXKJOr0 y4YaCTHHKAa KOMaHJbl B
001IMii pe3yNbTar 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKThI, OLEHUBATh MWJIEHM C TMO3ULIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, NIPAKTHYECKON 3HAYMMOCTH;

OCYUIECTBIISITh IO3UTHBHOE CTPATETMUYECKOE TOBEICHHE B Pa3IWYHBIX
CUTYaIUSIX, IPOSIBISTH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIUATUBHBIM.

OBjaieHne YHMBEPCAJbHBIMY PeryJsiTUBHBIMHU J1eHCTBUAMMU:

1) camoopranuszanus:

UCMOJIb30BaTh OHMOJOTMYECKHE 3HAHWS [JIsI BBISIBJICHUS MpoOJieM M uX
peuieHus B )KU3HEHHBIX U YUEOHBIX CUTYalUAX;

BBHIOMpATh HA OCHOBE OWOJOTUYECKUX 3HAHWM 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSIX M MOCTYIKAX MO OTHOLICHHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO0 OKPYKAIOIIUX;

CaMOCTOSITENPHO OCYILIECTBISATh NO3HABATEIBHYIO JACSATEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33Ja4u B 00pa3zoBaTeIbHOU
JEATEIIbHOCTU U )KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITeTLHO  COCTABJISITh IJIaH PEIICHUS TMPOOJEMbI C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W MPEANOYTCHHUI;

JlaBaTh OLICHKY HOBBIM CHUTYalIUsM;

pacuupsaTh paMKu Y4eOHOTO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JenaTh OCO3HAHHBIA BBIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO IIHUPOKOW SPYIAUIMH B
pa3HbIX 00JIaCTSIX 3HAHUM, TOCTOSIHHO TMOBBIIIATH CBOM OOpa30BATENBHBIA U
KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LEISM;

BIIaJIeTh  HABbIKAMU  TIO3HABaTEIbHONW  pedieKCHH  Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEUCTBUH W MBICIUTENBHBIX MPOILIECCOB, WX PE3YyJIbTaTOB U
OCHOBAHM, HUCHOJIb30BaTh MPUEMBI pedieKCUu AJisl OLEHKU CHUTyalluu, BblOOpa
BEPHOTO PELICHUS;

YMETh OLICHMBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHIEHUS MO0 HX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M apryMEHThl JPYIMX 0pPU aHaJIHU3€ pPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYIrUX:

NpUHUMATh ce0s, MOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M apPryMEHThl JPYIUX TpU aHalu3e pPe3yJbTaToOB
JEATEIIbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C IO3ULUHU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMerHble pe3ynbTaThl OCBOCHUSA COJAEpP)KAHUA Y4yeOHOTO Mpeamera
«buonorus» Ha yrayOJEHHOM YpPOBHE OpHUEHTHPOBaHbI Ha oOecredyeHue
npopmwibHOro  oOyuyeHuss  oOywaromuxcsi  Ouosiorun. OHM  BKJIIOYAIOT:
cnenupuyecKkue s OMOJIOTHH Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM 110
OCBOEHUIO, MHTEpIpETAluu U NMPeoOpa3oBaHUIO 3HAHUM, BUIbI JEATEIbHOCTU IO
MOJIYUYECHHIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX, a TAaKXKe B
peaNbHBIX JKU3HEHHBIX cuTyarusax. [IpenMeTHble pe3ysibTaThl MPEACTABJICHBI IO
rojlaM M3y4eHHUs.

[IpenmerHble pe3ynbTaThl OCBOEHHs yuyeOHOro mpeamera «buonorus» B 10
KJacce ONKHbBI OTPaXath:

cOPMHUPOBAHHOCTh 3HAHUK O MECT€ H POJIM OWOJOTHH B CHCTEME
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHHUU E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHUM  3aKOHOB  MPUPOJABI M  pEHIEHMH MNpoOJieM  palloOHaIbHOIO
NPUPOJIONIONB30BaHUs, O BKJIAJAE POCCUICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BIIaJICHUE CHUCTEeMON  OHWOJIOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralONIMe OHOJIOTUYECKUE TEPMUHBI U TOHATHS (OKH3HB, KIIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJysilus, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTh, W3MEHYUBOCTb, POCT U pPa3BUTHE), OUOJIOTUYECKHUE TEOPHUHU
(xnerounas teopus T. IlIBanna, M. Illnelinena, P. BupxoBa, xpoMocoMHas Teopus
HacieAacTBeHHocT T. Moprana), yuenus (H. M. BaBumoBa — o0 1eHTpax
MHOTOOOpa3uss ¥ TPOUCXOXKIEHUS  KYJIbTYpHBIX  PAcTeHMii),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB MEPBOTO TMOKOJICHHSI, PACIICIUICHUsI, YUCTOTHI TaMerT,
He3aBucUMOro  HacinenoBanuss [.  MeHnens, TroMoOJOTHYECKUX PSJOB B
HACJIEICTBEHHOU N3MEHYNBOCTH H. n. Basunosa), TP AHLIUIIBI
(KOMIUIEMEHTApHOCTH);

BIIaJICHUE OCHOBHBIMH METOJaMU HAYyYHOTO TIO3HAHMsSI, HCIOJb3YEMBbIX B
OMOJIOTMUECKUX HCCIEAOBAaHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, HU3MEPEHUE,
Ha0JII0ICHUE, SKCIIEPUMEHT);



yMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX OpPTaHW3MOB, B TOM YHCIIE
Oaktepuii, rpuOOB, PACTCHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUS OPTAaHOB M CUCTEM
OpraHOB pACTCHUH, JKUBOTHBIX, 4YEJIOBECKA, IPOIECCOB IKM3HEIACATEIILHOCTH,
NPOTEKAIONIMX B OpPraHM3Max PacTCHWH, KMBOTHBIX M YEJIOBEKA, OMOJIOTHUECCKHX
poIleccOB: oOMeHa BemiecTB (MeTadoJu3M), TPEBpAICHUS SHEPTUHU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(PHOrO TUIIOB MHUTAHUs, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHe3a, dMOPHUOTeHe3a, MOCTIMOPHUOHATIBHOTO Pa3BHUTHS,
pPa3MHOXEHHS,  WHIWBUAYaJbHOTO  Pa3BUTHUS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBHSI TEHOB, T€TEPO3UCA, UCKYCCTBEHHOTO OTOOPA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEKIY OPTaHOWJAAMH KIETKH U HX
GYHKIMSIMU, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX (DYHKIUAMH, MEXITY
OpraHaMM W CHCTEMaM{ OPTaHOB y pPACTCHWH, KMBOTHBIX M YEJIOBEKa M WX
GYHKIMSIMU, MEXAY CHCTEMaMd OPTaHOB W WX (QYHKIHUSIMHU, MEXKIY d3TaramMu
oOMeHa BEeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W KM3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTanmaMu 3MOPUOHAIBHOTO PAa3BUTHS, TCHOTHIIOM M (EHOTUTIOM, (EHOTHIIOM H
dakTopamMu Cpeibl OOUTAHNS;

yMEHHUE BBISABIATh OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UHCIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JUISl JOKAa3aTeIbCTBA POJCTBAa OPTaHM3MOB Pa3HBIX
CHUCTEMAaTHYCCKUX TPYIIIT;

yMEHHUE peliaTh OMOJOTHYECKUE 3a/1a4H, BBIABIISITH IPHYUHHO-CIICCTBEHHBIC
CBSI3M MEXKy HUCCIICITYEMBIMH OMOJOTHIECKUMU MPOIIECCAMU U SIBJICHUSIMHU, JEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJYYCHHBIX PE3yJIHTATOB;

YMEHHUE BBINIOJHATH JIaDOpATOpHBIE M MpPAKTUYECKHEe padoThl, COOII0IATH
npaBwuia Mpu pabote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYT0BaAHUEM;

YMEHHE BBUIBUTaTh THUIOTE3bl, MPOBEPATh WX OKCICPUMCHTATbHBIMU
cpencrtBamu, GOpMYIHPYS T€Nb HCCIECNOBAaHUS, AaHAIU3UPOBATh TOJTyYCHHBIC
pe3yIbTaThl U JENIaTh BHIBOJIBL;

YMEHHE y4YacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOW paboTe Mo OHUOIOTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOJUMON Ha 0a3ze MIKOJbHBIX HAyYHBIX OOINECTB, U
nyOJUYHO  TPEACTABJIATh  TMOJIYYEHHBIE  pE3yJbTaThl HAa  YYCHUYCCKUX
KOH(DEpeHIusIX;

yMEHHE OIICHMBATh JSTHUYECKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBAHUN B
obsactu ouosoru  # MEIUUUHBl  (KJIOHUPOBAHHE,  HCKYCCTBEHHOE
OTUTOJJOTBOPCHUE, HANpaBJICHHOEC W3MCHECHHE T'€HOMAa W CO3JIaHUC TPAHCTCHHBIX
OpPTraHu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAaHHBIA BbIOOp Oyaymiedl mpodeccuoHanbHOU
NEeSATeIbHOCTH B 007acTH OMOJOTHU, MEIULMHBI, OMOTEXHOJIOTUHU, BETEpUHAPUH,
CEJILCKOTO XO34MCTBa, MUIIEBON MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAINPABJICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
NpOJOJDKEHHE  OMOJOTMYecKoro oOpa3oBaHWsI B OpTaHU3AlMSAX  CPEIHEro
npo¢eCCUOHANIBHOTO U BBICIIEr0 00pa30BaHUsI.

[IpenmerHbie pe3ynbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus» B 11
Kaacce OJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUH O MECT€ U PpOJU OHOJOTHMM B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHPOBAHMH COBPEMEHHOW €CTEeCTBEHHO-HAyYHOMU
KapTUHBI MHUpPa, B TIO3HAHUM 3aKOHOB TMPUPOJBl W PEHICHHH SKOJOTHYECKUX
npoOJieM 4YelOBEYECTBA, a TAaKKEe B PEIICHUU BOMPOCOB PAIMOHATHLHOTO
OPUPOJIONIOIB30BaHUA, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
00111eCTBY, UETIOBEKY, O BKJIAJ€ POCCUHCKUX W 3apyOECKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BJIQJIETh CUCTEMOW OHOJOTUYECKUX 3HAHW, KOTOpas BKJIIOYAET
OTNpENIeNICHUs] W TIOHMMaHUE CYUIHOCTH OCHOBOIOJATAIMNX OHOJIOTHYECKHUX
TEPMHUHOB W TIOHATHM (B, 3KOocHcTema, Ouocdepa), OHOJOTHYECKHE TEOPHUHU
(aBostonmonHast Teopust Y. JlapBuHa, CHHTETHUYECKAs] TEOPUSI 3BOJIIOLUU), YUCHUS
(A. H. CeBepuoBa — 0 myTsix u HampasiieHusx 3BoJitonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHerndeckoro paBHoBecus J[x. Xapaum u B. BaiinOepra,
3apoasiieBoro cxoxacrea K. M. bapa), mpaBuna (munumyma FO. JIubOuxa,
SKOJIOTMUECKOM MUpaMuIbl SHEpPruu), Tunorte3sl (rumote3a «mupa PHK» V.
l'unGepra);

YyMEHHE  BJAJETh  OCHOBHBIMM  METOJAaMHU  HAYYHOTO  IO3HAHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX HUCCIEA0BAHUAX JKUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIOJCHHE, DKCIEPUMEHT), CIOCO0aMM BBISBICHHUS U
OIICHKU aHTPOIIOTEHHBIX MU3MEHEHHUI B MPUPO/IC;

YMEHUE BBIICNATh CYLIECTBEHHBbIE MPU3HAKU: BHJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Ouocdepbl, CTaOMIU3UPYIOMIETO, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JJIOTIATPUIECKOTO u CUMIIATPUYECKOTO
BUJ000pa30BaHusl, BIAUSHUS JIBIXKYILHUX CHJI 3BOJIIOIMU Ha TeHO(POH MOMYJISLHNH,
NPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpejie OOUTaHus, YepeaOBaHUs HapaBJICHUMA
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBATh B3aUMOCBA3M MEXAYy MpOLECCaMU HBOJIOLHUH,
JNBIDKYIIUMU CHJIAMHU aHTPOIOT€HE3a, KOMIIOHEHTAMM PAa3JIMYHBIX HKOCUCTEM H
MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBUIBIATH  OTJIUYUTENbHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
MIPUCTIOCOOIEHHOCTh BHUIOB K Cpele OOWTaHWs, a0MOTHUYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSA3€Hd  OpPraHM3MOB B  COOOIlECTBaX,
AHTPOINOTEHHBIX U3MEHEHUM B DKOCHUCTEMAX CBOEU MECTHOCTH;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIONIME apPTryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY JJIS JIOKa3aTelIhCTBA POJCTBA OPTaHW3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB U CPEIbl OOUTAHUS, CIIMHCTBA
YEeJIOBEYECKUX pac, HEOOXOJMMOCTH COXPaHEHHsT MHOTO00pa3usi BHIOB W
AKOCHUCTEM KaK yCJIOBUSI COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

YMEHHUE pelaTh OUOJIOTUYECKUE 33/1aui, BBIIBIATH MPUYHHHO-CIIEICTBEHHbIE
CBSA3U MEXKIY UCCIEAYyEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SIBJICHUSIMHU, JENaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH MMOJYYEHHBIX PE3yTbTATOB;

YMEHHE BBIIOJHATh JIAOOpAaTOpPHBIE M TMPaKTHYECKHe pPadOThl, COOJIOAATH
npaBuia mpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIIBUTATh TUMNOTE3bl, MPOBEPATh HUX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GOpMyIUpYys UeENb UCCIEIOBaHMS, AaHAJIU3UPOBATH TOJYUYEHHBIC
pe3yJbTaThl U J€1aTh BHIBOJIbI,

YMEHHE y4YacTBOBaTh B y4eOHO-HUCCIEN0BATEILCKOM paboTe mo OuoJioruwu,
OKOJIOTMM U MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISITh  TMOJYyYEHHBIE  PEe3yJabTaTbl HAa  YYCHHUYECKHX
KOH(epeHIusX;

YMEHHE OLIEHMBATh TMIIOTE3bl U TEOPHUH O MPOUCXOKICHUU KU3HU, YeIOBEeKa
U YEeJIOBEYECKUX pac, O NMPHUYHMHAX, MOCIEICTBUIX M CIIOCO0axX MpenoTBpAIICHUS
ro0aabHBIX H3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BbIOOp Oyaymiedl mpodeccruoHanbHOU
NesSTeIbHOCTU B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIONOIb30BaAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPHUM, CEIbCKOTO XO3SMCTBA, MNUIIEBON
NPOMBIIIJIEHHOCTH, YIIYyOJsATh TMO3HABATENbHBIM HMHTEPEC, HaAIPaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTByIOLIEH  mpodeccun W TOPOJOTKEHHUE
OMOJIOrMuecKoro 00pa3oBaHMs B OpPraHM3AIMSIX CPEIHEro Mpo(ecCHOHATBLHOTO U
BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUME

10 KJIACC
KosmnuyecTBo yacos JJIeKTPOHHbBIE
HaumenoBaHue pa3aesioB U TeM (uudposbie)
Ne i/nn Kontpoabnbie| IIpakTHyeckue
NporpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypen
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHHUE
3 buonorus kierku 2 0.5
4 XrUMHUYeCKasi OpraHu3anus KJIeTKU 10
5 Crpoenne u QyHKINU KIETKA 8 2
6 OOMeH BelIecTB U MpeBpalleHue SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKU3HEHHDBII UK KIETKU 6 1
9 Crpoenue u PyHKIIMM OPTaHU3MOB 17 1.5
10 PazmHoXkeHMe 1 pa3BUTHE OPTAaHU3MOB 8 1.5
1 ['eneTuka — Hayka 0 HacJI€ICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekus OpraHu3MoB 4 1
16 BuorexHoorus 1 CHHTETUYECKAst OMOIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KoJsmuyecTBo yacos JJIeKTPOHHbIE
HauMeHnoBaHue pa3iejioB U TeM (uudgpossie)
Ne i/m Konrpoabubie | IIpakTuueckue
NnporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 3apoxaeHUE U pa3BUTHE IBOJIOIIMOHHBIX 4
npeACTaBICHUN B OMOJIOTHHI
2 Muxkpo3BoIIOLUSA U €€ pe3yJIbTaThl 14 2
MaxposBomtonus u €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE )KU3HU HA
4 15 1.5
3emie
5 [IpoucxoxaeHne 4enoBeKa — aHTPOIOTECHES 10 1
DKOJIOTHS — HayKa O B3aMMOOTHOIICHHSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karouen cperon
7 Opranu3Mbl U cpea OOUTaHUs 1.5
DKOJ0TUs BUAOB U MOMYJISILUI 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE
9 12 0.5
CUCTEMBI
10 Bbuocdepa — rmobanpHas 3xocucTeMa
11 YenoBek u okpyxarouas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHUE
10 KJJACC

Ne
n/n

Tema ypoka

KoandecTrBo yacoB

Bcero

KontpoabHnbie
padoTsbI

IIpakTH4Yeckue
padoThI

JlaTa
U3yYeHUs

JJIEKTPOHHBIE
nu@poBbIe
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMIJIEKCHAs HayKa U Kak
4acTh COBPEMEHHOTO 00IIeCTBa

JKuBEIEe cUCTEMBI I X CBOMCTBA

YPOBHeBaH OopraHu3anus )KUBbIX CUCTEM

HcTopust OTKpBITHS U U3YYEHUS KIIETKH.
Knerounas teopus

MeToabl MOJIEKYJIIPHOM M KJIIETOYHOMN
ouosoruu. [IpakTrueckas padora
«M3yuenune MeTo10B KJIIE€TOUHOM OHOJIOTUU
(xpomarorpadusi, rnexTpodopes,
muddepeHimanpHoe HeHTPUGYyTUPOBaHUE,
[TLIP)»

0.5

XUMHUYECKUU COCTaB KIIETKHA

MI/IHepaJ'II)HI)Ie BCIICCTBA KJIETKU, UX
Ouosornveckast pojib

OpFaHI/I‘leCKI/Ie BC€IICCTBA KIJIICTKHU — OCIIKH.

JlaGoparopnas padota «O0Hapyx)eHUe
O€JIKOB C MOMOIIBIO KAYECTBEHHBIX
peaKuin»

0.5

CaoiicTBa, Kaccuukanus u GyHKIuu
0eJKoB




OpFaHI/I‘IGCKI/IC B€HIICCTBA KJICTKH —

10
yTJIE€BOBI

1 Oprannyeckue BeeCTBa KJIETKH —

JIMIIHIBI
Hyxnennossle kucnorsl. JIHK u PHK.

12 JlabGoparopnas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIICJIEHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB)

) Crpoenue u pyakiuu AT®. [lpyrue

3 nykaeosuarpudocoatel (HTD)
CexBenupoanue JHK. Metobl

14 T€HOMHUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH

15 MeTozpl CTPYKTYpHOI OHOJIOTHI

16 Tuns! knerok. [Ipokapuornyeckas KieTka
CrpoeHue 3yKapuoTHIECKON KIIETKH.

17 [IpakTuyeckas pabora «/3yueHue cBOHCTB 0.5
KJIETOYHON MeMOpaHbD)

18 I1oBEpXHOCTHBIN amnmapar KIeTKH
OnHOMEeMOpaHHbIE OPraHOMUIbI KJIETKH.

[IpakTuyeckas pabota «3yuenue

19 JBMO)KEHUS IUTOIUIa3Mbl B PACTUTENbHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OpPTaHOU/IbI KJIETKH:

20 MUTOXOHJpUH, IIacTU bl JlabopaTopHas 0.5
pabota «/ccnenoBanue mia3Monusa u ’
JETIIIa3MO0JIN3a B PACTUTENIBHBIX KIETKaX»

21 HememOpaHHbBIE OpraHOUABI KIIETKH

22 Crpoenue u GyHKUIMH siipa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas pabora
«M3ydenune cTpoeHUs KJIETOK pa3IHuHbIX
OPTaHU3MOB»

0.5

24

ACCUMUITAIUS ¥ AUCCUMUIISIIIAS — JIBE
cTopoHbI MeTabonu3ma. Tumbl oOMeHa
BemiecTB. JlaboparopHas pabora
«MByueHune KaTaIUTUUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMeEpe aMuIa3bl WK
KaTanasbl)»

25

DepMEHTATUBHBIN XapaKTep peaKiui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabota «M3ydyeHune pepMEeHTaATHBHOTO
pacIenaeHus: NIepOKCHa BOJA0POa B
PaCTUTENBHBIX U KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaToOpsl U OEIKU-UHTUOUTOPBI

27

ABTOTpO(HBINA TUTT OOMEHA BEIIECTB

28

dorocunrtes

29

XemocunTtes. JlaboparopHas paborta
«CpaBHeHHe Mpo1eccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHas’poOHBIe OpraHu3Mbl. Bujpl OpoxeHus.
JlabopaTtopHas pabota «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U JIBIXAHHS)

31

AnpoOHBIE OpraHU3MBbL. JTaIbI
YHEPreTUYECKOro OOMeHa

32

DHeprus MeMOpPaHHOTO rpaueHTa
npotoHoB. CuaTe3 AT®D: pabora




npoTOHHOU AT®-cHHTa3BI

33 Peakuuyu MaTpu4HOro CUHTE3a
34 Tpanckpunius — matpuussii cuHTe3 PHK
35 Tpaucnsnus u e€ Tarnbl
16 Koauposanue amuHokuciot. Poib
pubocom B OMocuHTEe3€e Oenka
37 OpraHu3anus reHoMa y NpoKapuoT U
3YKapUOT
13 MonexkynsipHbIE MEXaHU3MBI SKCIIPECCUHU
T€HOB Y DYKApUOT
Bupycbl — HekieTouHble GOPMBI )KU3HU U
39 obOnuraTHbIe mapa3uThl. [IpakTudeckas 0.5
pabota «Co3anue MOJETH BUPYCay
Bupycuble 3a0051eBaHUs YeTOBEKa,
40 KUBOTHBIX, PACTEHUN
41 HanorexHoorny B OMOIOrN U MEIUIINHE
42 JKu3HeHHBIH UK KIETKHA
43 Matpuunsnii cuates JJHK
Xpomocomsl. JTaboparopHas pabota
44 «M3ydeHne XxpoMOCOM Ha rOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KIeTKH — MHUTO3
Tune! kneTok. KapnoknHes U HIUTOKHUHES.
46 Jlaboparopnas pabora «Habmonenne 0.5
MHTO3a B KJIETKaX KOHUMKa KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOINpENapaTax)»
47 Perynsuus )kM3HEHHOTO IIUKJIA KIETOK




48

OpranusMm Kak eIMHOE 11eJI0e

Txanu pactenuii. JlJaboparopHas pabota

49 . . 0.5
«M3yueHue TkaHel pacTeHUIN»
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlabGopatopnas pabota «3yuenue Tkanen 0.5
KUBOTHBIX»
Opransl. Cuctemsl opranos. JlaboparopHast

51 pabota «/3yueHrne opraHoB [IBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBHKEeHHE OpraHM3MOB

54 [Intanue opraHu3mMoB

55 ITuTaHue MO3BOHOYHBIX JKUBOTHBIX.
[TuimeBapuTenbHas cucTeMa yejloBeka

56 JpIxaHue opraHu3MoB

57 JIpIxaHK€ MO3BOHOYHBIX dKUBOTHBIX U
4eJI0BEKA

58 TpaHcHIOPT BELIECTB Y OPraHU3MOB
KpoBeHocHas cuctema o3BOHOYHBIX

59 KMBOTHBIX U YEJIOBEKa

60 Beienenue y opranu3mMosB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucrteMa 4esioBeka

63 Paznapaxumocts 1 perynsanus y
OpPraHM3MOB

64 I'ymopanbHas peryssius 1 S9HI0OKpUHHAas

CHUCTEMA )XKMBOTHBIX U YCIIOBCKA




65

DopMbI pa3MHOKEHUSI OPTaHU3MOB

66

IlonoBoe PAa3SMHOXKCHHUC

67

Meiios

68

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJaboparopHas pabora
«VI3yyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITpEapaTaxy

0.5

69

I/IHI[I/IBI/II[yaJ'ILHOe Pa3sBUTUC OPTAaHU3MOB —
OHTOI'CHEC3

70

3akJagka OpraHoB U TKaHEH U3
3apOJIBIIICBBIX JIUCTKOB

71

Poct Pa3sBUTUC )KUBOTHBIX.
JlaGopatopnas paboTa «BeIisiBIeHUE
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
ITIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOMXkeHME U pa3BUTHE PACTECHUM.
JlabopaTtopHas padora «CTpoeHHe OpraHoB
Pa3MHOXKEHUS BBICIIIUX PACTEHUI

0.5

73

HcTopusi cTaHOBIEHUS U Pa3BUTHS
TeHETUKHU KaK HayKu

74

OCHOBHBIE ITOHSATHS ¥ CAMBOJIBI TCHETHKH.
JlaGoparopnas padora «J{po3odrra kak
00BEKT T€HETHYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJIEIOBAHUS
pu3HaKoB. MoHOTHOpHIHOE
ckpemBanue. [Ipaktuyeckas pabora
"H3yueHue pe3yabTaToB MOHOTHOPUHOTO
CKpeIIMBaHus y 1po30¢husr"

0.5




[{uTonoruyeckre OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpEILUBaHU
Ananuzupyrouee ckpemuBanue. Henonnoe 1
77 JOMHUHUPOBaHUE
JuruOpuaHoe ckpeuBaHue.
73 IIpakTnueckas padora «M3yuenue 1 0.5
Pe3yIbTaTOB JUTHOPUIHOTO CKPEIBAHUS '
y IpO30(QHIIBD
[{uTomornyeckre OCHOBBI TUTHOPHUIHOTO
7 CKpCIIMBaHUS !
80 CuenneHHoe HaclaeJOoBaHUE TPU3HAKOB 1
81 XpomocoMHasi TEOpHs HACIEACTBEHHOCTH 1
82 ['eneruka nmona 1
83 I'enoTum Kak neaocTHasg CUCTEMA 1
’4 ['eneTnueckuii KOHTPOJIb PA3BUTHS 1
pacTeHuil, )KMBOTHBIX U YEJIOBEKA
25 N3MeHunBOCTh IpU3HAKOB. Buibl 1
M3MEHUYHUBOCTH
86 MoaudukannnoHHas U3MEHUYUBOCTh 1
BapranuunonHslii psa M BapualnMoHHas
kpuBasi. JlaboparopHas pabora
’7 «HMccnenoBanue 3aKOHOMEpPHOCTEN 1 0.5
MOAU(PHUKAIIMOHHON U3MEHUNBOCTH.
[locTpoeHne BapualMOHHOTO Psiia U
BapUaLlMOHHOW KPUBOW»
['eHoTHMIIMYECKAs N3MEHUNUBOCTb.
88 KomOnHaTHBHAS N3MEHUNBOCTH 1
89 MyTanoHHast U3MEHYUBOCTb. 1 0.5




[pakTuueckas pabora «Myrtanuu y
Apo30(huisl (Ha TOTOBBIX
MUKpoOIIpenapaTax)»

90

3aKOHOMEPHOCTH MYTAIMOHHOTO IpoIiecca.

ONHUTeHeTUKA U SIIUT€HOMHKA

91

I'eneruka yenoeka. [IpakTuyeckas paborta
«CocTaBneHue 1 aHaIU3 POJIOCTIOBHO»

0.5

92

MeTtoabl MEAUITMHCKON Te€HETUKH

93

3HadYeHEe MEIULINHCKON T€HETUKA B
MIPEIOTBPAMICHUY U JICUCHUH TCHETUICCKUX
3a00/1€eBaHUI YeJIOBEKa

94

OcCHOBHBIE TTIOHSATHSI CCIICKIIUMH.
JlaGoparopnas pabota «M3ydeHne copToB
KYJbTYPHBIX PACTCHHI U OPOJI JOMAIITHUX
KUBOTHBIX)»

0.5

95

MeTop1 CeNneKITMOHHON PabOTHI.
JlaGoparopnas padota «3y4yeHue MeTo10B
CEJICKIIUM PACTCHUI

0.5

96

JIOCTHKEHUS CEJEKIINU PACTCHUH U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHUN»

97

CoxpaHeHue, U3y4eHHUe U UCII0JIb30BaHUE
TeHETHYECKUX PECYPCOB

98

buorexnoiorus kKak HayKa U O0TpacCiib

npousBoAacTBa. [IpakTndeckas pabora
«M3yuenne 00beKTOB OMOTEXHOIOTHI

0.5

99

OCHOBHBIE HAITPABJICHUS CHHTETHYCCKOM
ononoruu




100 XpoMocoMHasi U TeHHasl NHKEHEPUs

101 Menuuuackue OMOTEXHOJIOTUN

Pesepsheiii ypok. IloBropenue,

102 .
000011IeHNE, CUCTEMATHU3aI1s 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

13.5




11 KJIACC

KoJum4yecTBo yacos DJIEeKTPOHHBbIE
Ne ara u¢posbie
. Tema ypoka Beero Kontpoabubie | IlpakTuueckue falsyqennﬂ :)lﬁl;l;l;OBaTeJIbHLIe
padoThbI padoThbI pecypebi
1 OposonionHast Teopust Y. JlapBuHa 1
) JIBH>KyIIE€ CHIIBI 3BOJIFOLIUM BUAOB 1O Y. |
JapBuny
3 Bbopr0a 3a cymecTBoBaHUE, €CTECTBEHHBIN )
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKONU TEOPUHU 1
3BOJIIOLIMHT
5 DTanbl 3BOJIIOIIMOHHOTO Ipolecca: |
MHUKPOIBOJIIOLIMS U MAKPOIBOJIIOLUS
6 [omynsius — 31eMeHTapHas €IuHULA )
9BOJIIOLINHT
3aKOH reHeTHYECKOoro paBHoBecus JIx.
Xapnu, B. Baiinbepra. JlabopaTopHas
7 pabota «BbIsiBIeHUE H3MEHYUBOCTH Y ! 0-5
ocobeil 0AHOTO BUAA»
8 DOneMeHTapHbIe (DaKTOPHI IBOJIIOIUN 1
Db dexT ocHoBarens. DPpdext
7 OyTBUIOUHOTO TOPJIBIIIKA !
1 Murpanuu. M305smuy nomyssanuin: |
0 reorpaduyeckas, Onogornyeckas
EcTtecTBeHHBIN 0TOOP — HAIIPABIISIFOIIH I
t (bakTop 3BOITIOLMH 1




12

[TonoBoii oTOop

13

[TprcnocoOIeHHOCTH OPTraHU3MOB KaK
pe3ysbTaT MUKPOIBOJIFOIIHH.
JlabGopatopnas pabota «3yuenue
apoMop(}030B U uAKOATANITAIIUN Y
pacTeHH U YKUBOTHBIX)»

0.5

14

[Tpumeps! mprcnocoOIeHNH y OpraHu3MOB:
Mop¢osornueckue, Gpu3noI0rnIecKue,
OMOXHMMHUYECKUE, TOBEICHYECKHE.
JlabopatopHas padora «IIpucnocobnenus
OpPTaHU3MOB U UX OTHOCUTEIIbHAS
1[e7IECO00PA3HOCTH

0.5

15

Bup, ero kpurepun u CTpyKTypa.
Jlabopatopnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTUYECKOMY KPUTEPUIO)

0.5

16

CrpykTypa Buga

17

BunooOpa3oBanue Kak pe3yabTar
MHUKPO3BOJIIOLIAU

18

CBa3b MUKPOSBOJIOOWHA U SITUACMHUOJIOTUH

19

MaKpOBBOHIOI_II/IH. ITaneoHTOIOTHYECKHE
MCTOJbI U3YUYCHUS DBOJIIOLIUN

20

buoreorpadudeckue MeToabI U3YUCHUS
3BOJIIOIUHU

21

OMOPHOJIOTHYECKHE U CPABHUTEIIBHO-
MOP(OJOrHUECKUE METO/IbI U3yUEHUS
SBOJIFOLIUH

22

MOHCKyanpHO-FeHeTI/IquKI/Ie,
OMOXMMHYECKHE U MATEMAaTHUUYECKHE




MCTO/JIbI U3YUCHUS 3BOJTIOTUHA

23 OO1me 3aKOHOMEPHOCTHU HBOJIIOIIUU

24 AnantuBHas paguanus. HepaBHOMEpHOCTB
TEMIIOB 3BOJIIOLIUN

)5 Hay4nple TuIIoTe3s! MPOUCX0XKICHUS
KU3HU Ha 3emiie

%6 JloHaydHBbIE IPEICTABICHUS O 3aPOXKICHUN
KU3ZHU

7 OcCHOBHBIE HTaNbl HEOPraHUIECKON
HBOJIIOIIUU

28 I'unotessl 3aposkIeHUS KUZHU
Hcropus 3emMiu 1 METO/IbI €€ U3yUeHHUSL.

29 Jlabopatopnas pabora «/3yueHnue u 0.5
OTHCaHUE NUCKOMAEMBIX OCTATKOB APEBHHUX '
OpPTaHU3MOBY
HavanbHble 3Tanbsl opraHn4ecKon

30 HBOJIIOLIUU

31 DBOJIIOLIMS 3YKapUOT
OcHOBHBIE 3Tallbl HBOJIIOLUU

1 pacturenabHOro Mupa. [IpakTudeckas
pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHHUSI PACTEHUN Pa3HBIX OTJIEJIOBY

1 OCHOBHBIE HTaIbl HBOIOLUHU KHUBOTHOTO
Mupa
DBOJIOUS KUBOTHBIX. [IpakTHueckas

34 pabota «3ydyenne ocobeHHOCTEH 0.5
CTPOEHHUS MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3BuTtHe xu3HM Ha 3emiie IO 3paM U




nepuoaaM

MaccoBbie BbIMHUPAHUSA — 3KOJIOTHUCCKUC

36 KPHU3HCBHI IPOILIOTO
CoBpeMeHHBIN HKOJIOTHYECKU KPU3HC, €TO

37 0COOCHHOCTHU

13 CoBpeMeHHast CUCTEMA OPraHUYECKOTO
MHpa

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpraHH3MOB

40 AHTpONOJIOTHS] — HayKa O YEJIOBEKE

41 PasButne npeacrasieHui o
IIPOUCXOKJICHUU YEJIOBEKA
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. Jlaboparopnas

42 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBHKyIe CUIIbl aHTPOIIOTEHE3a

44 CooTHolIeHEe OMOJTOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMM AaHTPOITOTEHE3a

46 [laneoreneruka u najaeoreHOMUKa

47 DBOJIIOLIMS COBPEMEHHOTO U€JI0BEKa
UYenoseueckue pacel. [Ipaktuyeckas

48 paborta «M3yueHre SKOJIOTHIECKUX 0.5
aJanTanuy 4eJIoBeKay

49 MexucuuIInHapHbIe METOIbI

AHTPOTIOJIOTUH




50

3apoXaeHNEe U Pa3BUTHE DKOJIOTHHI

Mertozp! axonoruu. JlaboparopHas pabota

51 «M3ydeHne MeToI0B IKOJIOTHYECKUX 1 0.5
HUCCIIEIOBAHUI

59 3HayeHHe HKOJIOTUIECKUX 3HAHUH 17151
YeJIoBeKa :

53 Okonorndeckue GakTopsl 1
Abuotnueckue aktopsl. CBeT Kak

54 sKoJoruueckuit paxrop. JlJaboparopHas 1 0.5
pabota «BrisiBIeHHE TPUCTIOCOOICHH '
OPTraHU3MOB K BIIUSHUIO CBETA»
Aobuotnueckue paxtopsl. Temneparypa
KaK 3KOJIOTHUECKUH (haKTop.

55 JlabGopatopHas pabora «BeisiBieHUE 1 0.5
MPHUCTIOCOOJICHUH OPTraHU3MOB K BIHSIHUIO
TeMIIepaTypbD»
AbuoTnueckue GpakTopsl. BiaxxHoCTh Kak

56 sKkonorndeckuii gpaxrop. JlabopaTopHas 1 0.5
paboTa « AHATOMHYECKHE OCOOEHHOCTH ’
pacTeHUi U3 pa3HbIX MECT OOMTAHUSDY

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonornyeckue puTMbl 1

59 XKuznennsie GpopMbl OPraHU3MOB 1

60 buornueckue pakTopsl 1
3HaueHre OMOTHYECKUX B3aUMOICHCTBUI

61 JUIsl CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJOTrMYECKUE XapaKTEPUCTUKU 1




momyJsanuu

OcHOBHBIC TOKa3aTeIIN oMy JIsIuu

63 YHCIICHHOCTb, IJIOTHOCTh, BO3pacTHAs U
M0JIOBasi CTPYKTYypa
OcHOBHBIE MMOKA3aTEeH MOMYJISIHNH:

64 POX1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJoru4ecKasi CTpyKTypa MOMyJISIHH

66 JluHaMuKa NOMYJISAIUY U €€ peryssaus
KpuBble pocTa YUCIICHHOCTH TIOIYJISIIIHH.

67 KpuBsie BbDKMBaHUS
DKOJIOTHYECKAas HUIIIA BUA.

68 JlaGoparopnas padota «IIpucnocobneHus 0.5
CEMSIH PACTEHHI K pacCeIeHUIO»

69 Bun xak cuctema nomysasiuit

70 3aKOHOMEPHOCTH ITOBEACHUS U MHUTPAIUit
JKUBOTHBIX

71 Coo0mIecTBo OpraHu3MOB — OHOIEHO3

72 DKOCHUCTEMA KaK OTKPBITAasi CUCTEMA

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHBIE MOKA3aTEIH YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPAMUIbI

76 N3menenns cooOmecTB — CYKIIECCHH

77 [IpupoaHbie 5KOCHUCTEMBI. DKOCUCTEMBI
03€ep U PeK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [TpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, ITyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

20 Ypboskocuctemsl. [IpakTuueckas pabora 0
«W3yuenue u onucanue ypOooIKOCUCTEMBD) o
3aKOHOMEPHOCTH (POPMUPOBAHHS

81 OCHOBHBIX B3aUMOJECHCTBUI OPraHU3MOB B
HKOCHCTEMAaxX
MexaHnu3MBI BO3JICHCTBHS 3arpA3HEHUN

2 pa3HBIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, NOMYJISALIMOHHOM U
HSKOCHUCTEMHOM YPOBHSAX
buocdepa — obmrenmanerapras 0060104ka

83 3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocgepsl

26 KpyroBopoTs! BemiecTs u
OMOTeOXUMHUYECKHE IIUKITBI

%7 3oHaNIBHOCTH OMOChepsl. OCHOBHBIE
OMOMBI CYyIIIN

88 YcroitunBocTh Onochepsr

89 DKOJOrM4ecKue KpU3UChl U UX NPUUUHBI

90 BosnaeiicTBue yenoBeka Ha 6uochepy

91 AHTPOIIOT€HHOE BO3/ICHCTBUE HA
pacTUTENbHBIA U )KUBOTHBIN MU

92 OxpaHa npupoibl

93 OCHOBHBIE PUHILIUIBI YCTONYHUBOTO




Pa3BUTHUA UCJIIOBEUCCTBA U IPUPOIbL

PanuonansHOE MpUPOAOITIOJIB30BAHUC U

94 COXpaHeHHE OMOJOTHYECKOTO 1
pa3zHooOpa3us 3emin

95 O?o6mem1e 1o TeMe «MUKPOIBOIIOIHUS U i
e€ pe3yIbTaTh»

96 0..606H1€HI/IG 1o reme « MaKpOodIBOJIOIUS U !
e€ pe3yIbTaTh»

97 O06o6mmenue o reme «IIporcxoxaenue u !
pa3BUTHE KU3HU Ha 3eMiie»

98 O606mienue o reme «IIporucxoxaenmne !
YeJI0BeKa — aHTPOITOTEHES)

99 O06o006meHNe 0 TeMe «DKOJIOTHS — HayKa O !
B3aHMOOTHOIICHHSIX OPTaHHU3MOBY»

100 Oo6o006menue o reme «OpraHu3MbI ¥ cpeia I
oOuTaHus»

101 0606H_IGHI/£G 0 TeMe «DKOJIOTHUS BUIOB U |
TOTTYJISIIHAI

102 O6o06menue mo Teme «brochepa — 1
rio0alibHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB T10 102 75

[NPOI'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUA K NPeIMETHBIM Pe3yJibTATaM OCBOCHU S
OCHOBHOI 00pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero o0uero
oOpa3oBaHus

CdhopMupoBaHHOCTh 3HAHWH O MECTE W PO OHOJOTHUU B CHUCTEME
€CTECTBECHHBIX HayK, B dhopMHUpOBAHIHT COBpPEMEHHOM
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B TIO3HAHUW 3aKOHOB IIPHPOJIBI U
pEIICHUH )KU3HEHHO BOXKHBIX COIIMAIBHO-ITHYECKHUX, IKOHOMHICCKUX,
HKOJIOTUYECKUX MPOOIIEM YeIIOBEUECTBA, a TAK)KE B PEIIEHUU BOIIPOCOB
PaIMOHAIBHOTO TPHPOJIONIONIE30BaHNS, B (JOPMUPOBAHHUH IIEHHOCTHOTO
OTHOILEHHS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/Ie POCCUHCKHUX U

3apyOe)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenme cucremoil 3HaHM 00 OCHOBHBIX METO/JAX Hay4yHOTO
MO3HAHMS, UCIOJIB3YEMbIX B OMOJIOTMYECKUX HCCIIEOBAHUAX KUBBIX
O0BEKTOB M HKOCHCTEM (ONHMCAHHE, HU3MEpPEHHE, IPOBEICHUE
HAOMIOZCHNI); crnocoO0aMu BBISBICHUS M OLEHKH aHTPONOTCHHBIX
W3MEHEHUH B PUPO/IE.

YMeHMue BBIIBATaTh TUITOTE3bI, IPOBEPATh MX HKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (GopMynupys Lenb HCCIEIOBaHUS, AaHAIU3UPOBATh
IIOJIy4ECHHBIC PE3yJIbTAThI U 1E1AaTh BEIBOBL.

BrusiBieHne 3aBUCMMOCTH  MEXIY HCCIEAYEMBIMM BEJIMYMHAMH,
00BsACHEHUE MOITYYEHHBIX Pe3yJIbTaTOB U (POPMYIMPOBAHUE BBIBOJIOB C

HCIIOJIb30BAHUECM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BnageTh CUCTEMON OMOJOTMYECKHMX 3HAHMUM, KoOTOpas
BKJIIOUAET: OCHOBOIOJATA0Ne OMOIIOTUYECKUE TEPMHUHBI U TTOHSITHS
(’KM3HB, KJI€TKA, TKaHb, OpTaH, OPraHU3M, BU, HOMYJISALIHS, SKOCUCTEMA,
ouoreHo3, buochepa; MeTaboIN3M, TOMEOCTa3, KIETOUYHBI UMMYHHUTET,
OnocuHTe3 Oenka, OWOMONMMMEpPHI, AUCKPETHOCTh, CaMOPETYJISIIUs,
CaMOBOCIIPOU3BEICHHUE, HAaCIIEICTBEHHOCTb, WU3MEHYMBOCTb,
HHEPro3aBUCHUMOCTD, POCT U Pa3BUTHUE);

Onosornueckue Teopuu: kietouHas teopus 1. IllBanna, M.
[lnetinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOrO UMmyHurtera IL
Opnux, N.M. MeunnkoBa, XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojpliieBoro cxojacrBa K. bapa, sBomormoHHas

TeOopuUus 4. Z[apBI/IHa, CUHTCTHUYCCKAd TCOPUA OSBOJOOHUH, TCOPHUA




aaTpornorene3a Y. Jlapeuna; teopus Ouoreorneno3a B.H. Cykauéna,
yuenne H.W. BaBunoBa o neHTpax MHOroodpasusi U MpOUCXOXKICHUS
KyJIbTYpHBIX pacTeHuid, ydenue A.H. CesepuoBa o0 nytax u
HampaBlIeHHUIX dBoonny, yuenue B.M. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3usi HOTOMKOB MEPBOTO MOKOJICHHUS], PaCILEIICHHUS
IIPU3HAKOB, HE3aBHUCHUMOIO HaclelOBaHUs Npu3HakoB ['. Mennens;
CLEIUICHHOTO HACJICNOBaHUS IPU3HAKOB W HApyLICHHs CLEIUICHUS
reHoB T. MopraHa; roMoJIOTM4ECKHX PSJOB B HACIEICTBEHHOU
n3MeHunBoctn H.M. BaBuioBa; reHetuuyeckoro pasHoBecus JK.
Xapmu wu B. Baiiabepra; 3apoapimmeBoro cxoxactBa K. Bapa;
Oonorenerndeckuii 3akoH 2. ['ekkens, @. Mromepa);

MPUHIUIIBI (YUCTOTHI FaMeT, KOMIIJIEMEHTApHOCTH );

npaBwia (MuHuMmyMa FO. JInbuxa, SKOJOTHYECKOM MUpaMUJIbl YKCET,
O6roMacchl U SHEPIUN);

runoTe3bl (koamepsatHoi AWM. Omapuna, mepBuyHOTO OynboHa J[k.

Xonneiina, mukpocdep C. Dokca, pudozuma T. Uek)

YMeHue pemaTh IOUCKOBbIE OHOJIOTMYECKHE 3aJaud; BBIIBISATH
MPUYUHHO-CJIEJICTBEHHBIE CBSI3H MEXTy HCCIIETyeMbIMU
OMOJOTHYEeCKUMU OOBEKTaMU, MPOIECCAaMU M  SBICHUSIMH; JeNaTh
BBIBOJIbI U POTHO3bI HA OCHOBAHUHU TIOMYUYEHHBIX PE3YIbTATOB;
COCTaBJISITh TEHOTUITMYECKHUE CXEMBbI CKPEIIMBAHUS ISl PA3HBIX THUIIOB
HacJIeIOBaHUS NMPU3HAKOB Y OPTraHU3MOB, COCTABIIATh CXEMBI IIEPEHOCA

BCIIECTB 1 S9HCPIrUr B OKOCUCTEMAX (HGHI/I nUTaHus, IUIICBBIC CCTI/I)

VYMeHne ycTaHaBIMBATH B3aWMOCBA3M MEXIY CTPOSGHHEM U
(GYHKIMSAMH: OpPraHOMJIOB, KIETOK pa3HBIX TKaHEH, OpraHamMu u
CHCTEMaMH OpPTaHOB y PACTCHHH, JKUBOTHBIX M UYEIOBEKA; MEXIY
sTarnaMu 0OMeHa BEIIECTB; TallaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX
LIUKJIOB OPraHNW3MOB; 3TallaMi YMOPHOHAIBHOTO Pa3BUTHUS; TEHOTUIIOM
u  (QeHoTunoM, QeHoTHnoM U (akTOpamMH cpeabl OOUTaHUS;
IpoleccaMd  3BOJIIOLMM;  JBIKYIIMMH CUJaMH  AHTPOIOIeHE3a,
KOMIIOHEHTAMU PA3JIMYHBbIX SKOCHUCTEM M HMPUCIIOCOOJECHUSMH K HUM

OpPTraHU3MOB

YMeHue BbIIENITh CYIIeCTBEHHBIE PU3HAKHU:

CTPOEHUS BUPYCOB, KJIIETOK IIPOKAPUOT U SYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BHJIOB, OMOT€OI€HO30B, YIKOCUCTEM H
Oouoctepsl; CTpOCHHS OpPraHOB W CHCTEM OpPraHOB pPACTECHHI,
KUBOTHBIX, YEJIOBEKA; MPOLIECCOB )KU3HEAEATEIIbHOCTH, MTPOTEKAOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTUYECKUX




mporeccoB: obMeHa BemecTB (Merabonm3M), HHQOpPMALIHH U
MIpEeBpALCHUS] YHEPTUH, OPOKEHHUs, aBTOTPOPHOr0 U reTepoTpodhHOro
TUTIOB TIUTaHUsA, (POTOCHHTE3a W XEMOCHHTE3a, MHTO03a, MeEio03a,
ramMeToresesa, HMOpHOTeHe3a, IMOCTAIMOPHOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXEHUS, MHIAWBHIYATBHOTO Pa3BUTHS OpraHW3Ma (OHTOTeHE3a),
B3aMMOJICMICTBUSI TE€HOB, TE€TEpO3Uca; JECUCTBUM HCKYCCTBEHHOTO
orbopa, CTaOMIM3UPYIOMIETO, JBMIKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; auIonmaTpUYecKOoro ¥ CHUMIATPUIECKOTO
BUJI000pa30BaHUS; BIMSIHUS JBIDKYIIMX CHJI 3BOJIONUU Ha TeHO(DOHJT
MOMYJISIIIUN; TIPUCIIOCOOJICHHOCTH OPraHM3MOB K Cpelie OOWTaHwuS,
9Yepe/IOBaHMsI HAMPABICHUN HBOJIIOIMH; KpPYroBOPOTa BEIISCTB U

IIOTOKA SHEPIur B SKOCUCTEMAX

ChopMHUPOBAaHHOCTh YMEHHS BBIICIATh CYIICCTBEHHBIC IPU3HAKU
BHPYCOB, KJETOK MPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOUHBIX OPTraHU3MOB, BHJIOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCUHTE3a, IUIACTHYECKOTO M JHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHS U
Pa3sMHOKEHUS, HHANBUIYaTbHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a),
O0pBOBI 32 CYIIECTBOBAHUE, ECTECTBCHHOTO 0TOOPa, BUI000pa30BaHus,
MPHUCIIOCOOIEHHOCTH OPraHMU3MOB K Cpele OOWTaHWs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOT€HHBIX U3MEHEHU B 9KOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BELIECTB M MPEBPAIICHUS YHEPTUU B
ouochepe

Ymenue UCIIOJIb30BATh COOTBETCTBYIOIIHE apryMeHTBHI,
OMOJIOTMYECKYI0 TEPMHHOJIOTHI0O M CHMBOJIMKY Ui JOKa3aTelIbCTBa
pPOJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATHYECKHX TPYII; B3aUMOCBSI3U
OpPraHU3MOB U cpelbl OOWTaHUs; EIUHCTBA YEJIOBEYECKHX pac;
HE00X0AMMOCTH 37I0pOBOrO 00pa3a *HU3HU, COXpaHEHHs pa3HOo0Opa3us
BUJOB U DKOCHUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS IPUPOIBI U

YCI0BCUYCCTBa

YMeHne KpUTHYECKH OICHWBaTh HWH(OpManuio OHOJIOTHYECKOTO
COJIepKaHUsI; WHTEPIPETHUPOBATh ATUUYECKUE ACIEKThl COBPEMEHHBIX
HCCICAOBAaHUM B OHOJIOTHH, MEIUIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0abHbIC 9KOJIOTHUYECKHE poOIEeMBbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO

IMO3HUIIUIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
ITO BUOJIOI'NA

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

buonorus xak HayKa. JKuBble cuCTEMEBI U UX HN3YYCHHC

1.1

CoBpemeHnHasi OHOJOTHSI — KOMIUJIEKCHas Hayka. buojormueckue HayKud U
u3ydaemble UMHU TpoOieMbl. DyHIaMeHTaldbHbIC, MPUKIAIHbIE U TOUCKOBBIC
Hay4YHbIEC UCCIIEOBAHUS B OUOJIOTHH.

3HaueHue Ouonoruu B (POPMUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-HAY4YHOM
kaptuHbl Mupa. [Ipodeccun, cBsizannble ¢ Ouonorueit. 3HadyeHue OUOIOTHH B
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKAa: MEIUIIMHE, CeIbCKOM XO35HCTBE,

IMPOMBIINIIICHHOCTH, OXpAaHEC ITPUPOABI

1.2

JKuBble cucteMbl Kak npeaMmeT u3ydeHusi Ouosnornuu. CBONCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTH, CIOKHOCThH H
YIOPSIIOYCHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpTraHu3aIus,
CaMOBOCITPOM3BEICHHE, Pa3IPaXUMOCTh, U3MEHUUBOCTD, POCT M Pa3BUTHE.

YPOBHHM OpraHHM3alMH >KUBBIX CHCTEM: MOJCKYJISPHBINA, KJICTOYHBINA, TKAaHEBBIH,
OpraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, YKOCHCTEMHBII
(buoreoneHotnueckuit), Ouocdepnsiii. I[Iporecchl, MpPOUCXOAAIIHE B KUBBIX
cucteMax. OCHOBHBIE TpU3HAKHU KUBOro. JKU3Hb Kak (opMa CyIIEeCTBOBAHHS

MaTCpuu

1.3

Metoasl Ouosiormueckoit Hayku. HaOmromenwe, u3MepeHue, SKCIEPUMEHT,
cucTeMaTu3alus, MeTaaHanu3. lloHsATHE O 3aBUCHMOM W HE3aBHCHUMOM
nepeMenHo. [lnanupoBanue sxcnepumenta. [loctaHoBKka U poBepKa rUIIOTES.
HyneBas rumnoresa. [lonsitue BBIOOpKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Ouonornueckux MaHHBIX. OlEHKa JOCTOBEPHOCTH MOJNYUYEHHBIX PE3YJIbTATOB.
[IpyurHBl MCKaXEHUsI pe3yJbTAaTOB SKCIepuMeHTa. [IoHsTHE CTaTUCTUYECKOro

TECTa

KiteTka xak Omoornueckas cucremMa

2.1

Knerka — cTpyKTypHO-(QYHKIMOHANbHAS €IUHUIA KUBOTro. VcTOpus OTKPBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[neinen, P. Bupxos). OCHOBHBIE [10JIOKEHUSI COBPEMEHHOM KJIIETOYHON TEOPUH.
MeToapI MOJEKYJISPHOM U KIETOYHOM OMOJIOTUN: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, maddepeHuanbHoe

HeHTpUyTupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKHUH COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMHUKpPO3JIEMEHTHL. Bona n

e€ poJib KaK pacTBOPUTENS, pEareHTa, yyacTUe B CTPYKTYPHUPOBAaHHUU KIIETKH,




TEIJIOperysiiui. MUHepanpHble BELIECTBA KJIETKHU, UX OMOJOrHYecKas poJib.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHCIOTHBIA cOCTaB  OEIKOB.
CrpykTypsl OenkoBoi Mojekynbl. llepBuunas cTpykTypa Oenka, HenTUAHAs
CBA3b. BropuuHas, TpeTHuYHas, 4YeTBEPTHUYHAsl CTPYKTYyphl. JleHaryparus.
CaotictBa 6enkoB. Knmaccudukamus 6enkoB. buonorndyeckne GyHKIINN OCIKOB.
VYrneBoael. MoHOcaxapuipl, AUCaXapHbl, OJIUIOCaxapuabl M MOJUCAXAPUIBL
OOumii mnaH cTpoeHHss ¥ (UBUKO-XMMHUYECKHE CBOWCTBA  YIJICBOJIOB.
buonornyeckue GyHKIMH yTIEBOIOB.

Jlumuaetl.  T'mapoduisHo-TuApodoOHBIe CcBOMcTBa. Kitaccupukanus IUIHIOB.
Tpurnuuepuasl, dochomunuasl, BOCKH, cTepouasl. buonormyeckue QyHKIuM
nunuoB. O0IMe CBOMCTBa OMOJOTUUECKUX MEMOpPaH — TEKY4eCTh, CHIOCOOHOCTh
K CaMO3aMbIKaHHIO, MTOJTYITPOHHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JIHK u PHK. Crpoenune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun xommmeMmenTtaproctu. [IpaBuno Yapradda. Crpykrypa
JAHK — npoitnas ciupanb. MecTtoHaxoxaeHue u ononornueckue Gpynknun JJTHK.
Buasl PHK. ®ynkiuu PHK B kiietke.

Crpoenue wmosekynbl AT®. Makposprudyeckue cBsizu B Moisiekyjae ATO.
buonornyeckue pynkunn ATD. BoccTaHOBICHHBIE IEPEHOCUYNKHU, UX QYHKIIUU B
kietke. CekBenuposanue JITHK.

CrpykTypHast Ouonorusi: Ouoxumudeckue M OHO(DU3MUECKUE HCCIIEIOBaHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYII
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Tunel KJIETOK: JyKapuoTHyeckas M  Ipokapuoruyeckas. CTpyKTypHO-
GbyHKUIHOHATBHBIE 00pa30BaHUSI KIETKH.

CrtpoeHue mpokapuoTHYECKOW KieTKW. KilerouHast cTeHka OakTepuii W apXei.
Oco0OeHHOCTH CTpPOEHHS TeTepoTpodHON M aBTOTPOGHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U pOJib MPOKAPHOT B OMOIIEHO3aX.

CrpoeHue u (GyHKIHOHUPOBAHUE DYKApHOTHUYECKOW KieTku. [lmazmatnueckas
MeMOpana (Tuazmanemma). CTpykTypa miazMarudeckoid MmemOpansl. Tpancmopt
BEIIECTB 4epe3 IJIa3MaTUYecKylo MeMOpaHy: maccuBHBIM  (muddysus,
obneruénnas nud@ysus), akTUBHBINA (NIEPBUYHBIA M BTOPUYHBIA AKTHUBHBIN
tpancniopt). [lomymponunaemocts MemOpanbl. PabGota HaTpHii-KaqIueBOro
Hacoca. DHAOUMTO3: MUHOUMTO3, (parorurtos. Dx3ouuTo3. Kierounas creHka.
CrpykTypa ¥ GyHKIIMU KJIETOUHON CTEHKU pacTeHUH, rpruooB.

Huromma3zma. Iluto3ons. IluTockener. JIBuxkeHue muTomiazMbl. OpraHoubl
kieTku. OnHoMeMOpaHHBIE OpPraHOUJBI KJIETKU: SHJOMIIa3MaTHYecKas CeTh
(BIIC), anmmapat ['onpmku, TU30COMBI, UX CTpOeHHE W (QYHKIHHU. B3anMocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KiIeTKU. CTpoeHHE TPaHyISIPHOTO PETUKYIyMa.

Cunrte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [ namkumii




(arpanHyIsipHBIA) SHAOIUIA3MATHYECKUN peTukyinyM. CekperopHas (QYyHKIUS
annapata ['onpmku. TpaHCmOpT BelecTB B KIIETKE. Bakyonw pacTUTEIbHBIX
kieTok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUbI KIIETKA: MUTOXOHIPUU, TIJIACTH/IBI.

Crpoenue u GYyHKUMM MUTOXOHJApPUN W TutacTull. [lepBUuYHbIE, BTOpUYHBIE U
CIIOKHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOUMX  3YKApUOT.  XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICMKOMIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouabl kietku CrpoeHne W (QyHKIMH HEMEeMOpaHHBIX
OpPraHOMJIOB KJETKH. PubocoMbl. MuxpopunaMeHTbl. MBIIIEYHbIE KIETKH.
Muxkpotpy6ouku. Krnetounelii neHtp. CTpoeHHE U [BUKEHUE XIYTUKOB H
pecHuyek. Mukpotrpy0Oouku 1uTomiasmsl. LleHTpuoisb.

Anpo. OOosouka siapa, XpoMaTHH, KapuoIlIa3Mma, SZIPBIIIKH, UX CTPOCHUE U
byukuuu. SAnepHbiii GenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacmoJOKeHHe
XpOMOCOM B MHTepda3zHoM siape. benku XxpoMaTuHa — THCTOHBL

Knerounsle BkitoueHus. CpaBHUTENbHAsE XapaKTEPUCTHKA KIETOK JYKapuOT

(pacTUTENBHOM, )KUBOTHOM, TPHOHOMN )
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AcCCUMUIISATIUSA U TUCCUMUIISIUSA — JBE CTOPOHBI Metabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIA U TeTepoTpodHBINA. YuacTue KHCIOpoAa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe obOecrmeueHue KiaeTku: mpespamieane ATD B
oOMeHHBIX Tporeccax. {DepMEHTATUBHBIA XapakTep peakiuid KIECTOYHOTO
Metabonmu3zma. DepMeHTH, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBUSL.
KodbepmenTsr. Otnnuns ¢GepMEHTOB OT HEOPTaHMYECKUX KaTaan3aTopoB. bemku-
AKTUBATOPbl U OEJIKM-UHTHOUTOPHI. 3aBUCUMOCTbh CKOPOCTU (epMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuuHbBIA CHHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DorocuHTe3. Posb
XJIOporiacToB B mporecce ¢oTtocuHte3a. CBeToBas M TeMmHOBas (passbl
[MpoaykTtuBHOCTL (poTOCHMHTE3a. BnusHue paznuyHbiX (PaKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHne POTOCHUHTE3A.

XemocunTes. PazHooOpa3re opraHn3MOB-XeMOCHHTETUKOB: HUTPUDULIUPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepruu, BOJAOPOAHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3a.

AHaspoOHBIe oOpraHu3Mbl. Bunbl Opoxenus. IIpoaykTel OpoKeHHS W UX
UCIIOJIb30BAHUE YENIOBEKOM. AHA’pOOHBIE MHMKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYIUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3MblL. JTambl dHepreTudeckoro oomena. IloaroroBuTeIbHBIN
sTan. [ mukonn3 — 0ECKUCIOPOAHOE PACIIETIICHHE TIIFOKO3bI.

buonorndeckoe OKHCIEHHE, WU KIETOYHOE JbIxaHuE. Ponb MUTOXOHIpHIl B
npoiieccax OHOJIOTHYECKOTO OKHCJICHHUSL. Huknuueckue peaKkuuu.

OxucnurensHoe (ocopunuposanue. [Ipeumymecrsa a3poOHOro myTu oOMeHa




BEILIECTB Iepe aHa3poOHBIM. DPPEKTUBHOCTD YHEPTETHUECKOTO OOMEHa

2.5

Peakuuun MatpuyHoro cunrtes3a. [IpMHIUI KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanu3zanus HacnencTBeHHOM nHGopManuu. ['eHeTnyeckuit
Ko, ero cmoWcTtBa. TpaHckpunuus — matpuuHbli cuHTe3 PHK. IlpuHiuumnsr
TPAHCKPUIILIUU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsimus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese Genka.
VYcnousi 6mocuHTeza Oenka. Komupoanme amunHOkuciaor. Poms pubocom B
OouocuHTe3e Oenka.

Opranuzanysi TeHOMa y POKapuoT U dyKapHoT. Peryisnns akTHUBHOCTH F'€HOB y
npokapuoT. ['unoreza omepona (®. XKako0O, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KiieTouHblil romeocTas.

Bupycbl — HekineTouHble (OpMBbI KU3HU U OOiuraTHele napasuThl. CTpoeHue
IPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

Bupycubie 3a0oneBanus udenoBeka, >kMBOTHBIX, pacteHuid. CIINJ], COVID-19,

COIMAJIbHBIC U MEIUITMHCKHUE TTPOOIEMBI

2.6

Knerounsnii muki, ero mepuoarl u peryimsuums. HHtepdasza w  murtos.
Oco0eHHOCTH TPOIECCOB, MpoTekarmmx B uHtepdasze. [loaroroBka KiIeTKH K
neneHuto. IlpecuHTeTrdeckuid  (MMOCTMHTOTHYECKUM), CHHTETHYCCKHH W
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI ) Tepruoabl UHTEp(ha3hl.

Marpuunsiii cunre3 JHK — pemnmukanus. [Ipunnuner perumkanun JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAJIEIbHOCTb.
Mexanusm pemmkainuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl U
TemomMepaza. XpPOMOCOMHBIM Ha0Op KJIETKH — KapuoTun. JlUrioujgHeii u
rariouaHbll  HAabopel  XpomMocoM. ['omonornynsie Xpomocombl. [losoBbie
XPOMOCOMBI.

Henenue kierkn — MuTo3. CTaguu MUTO3a M IMPOUCXOASIINE B HUX MPOLECCHI.
Tuner Mmuto3a. KapnoknHe3 u 1UTOKMHE3. buosorndeckoe 3Ha4eHUE MHTO3A.
Perymsmus MuToTHYeCKOTO IUKIIA KiIeTKH. [Iporpammupyemas kieTodHasi ruoens
— aronTo3.

(DYHKI_II/IOHB.JIBHaH TCHOMHUKA

Opranu3m Kak OMoJIorHYecKas CucTemMa

3.1

OnHOKJIETOYHEBIE, KOJIOHHAJTLHEIC, MHOTOKJICTOUYHBIC OpraHu3Mbl u
MHOT'OTKaHEBbIE OPIaHU3MBL.

@DopMBI pa3MHOKEHHSI OpPraHM3MOB: Oecrmoyioe (BKIIOYasi BETETATHBHOE) W
moJioBoe. Buabl  0ecrmonoro pa3sMHOXKEHHWS: IOYKOBAHHE, CIOPYJISAIUS,
¢parMeHTalusl, KIOHUPOBAHUE.

IlonoBoe pazmuoxeHue. IlonoBsie kieTku, nuau rametsl. Meios. Craauun meiiosa.

IToBenenue xpomocom B Meiio3e. Kpoccnnrosep. buonornueckuii cMbici Meiio3a




Y TOJIOBOTO Mporecca. Meio3 v ero MecTo B AKU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiueBoe pasButne. ['ameroreHes y KMBOTHBIX. [10JI0BBIE kKene3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KJIETOK. CrepMaTOreHe3 U OOTeHE3.
CrpoeHne mMonoBbIX KiIeTOK. OMJI0OJ0TBOpEHHE M SMOPHOHAIBHOE pa3BUTHE
®KUBOTHBIX. CITIOCOOBI OTUIOOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Craawum sMOpHoreHesa
KUBOTHBIX (Ha mpumepe Jsrymkn). JIpoonerue. Tunsl npodnerus. OcobeHHOCTH
IpoOsieHNs MIIEKOMUTAIONIMX. 3apO/bIIIeBble JIMCTKU (TacTpyJisiuus). 3aKiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIECBbIX JHUCTKOB. B3anMHOE BIIHMSHHUE 4YacTeu
pa3BUBaOIIEToCs 3apoiblmia (dMOpuOHaATbHAsS WMHAYKIMA). 3akiagka IlaHa
CTPOCHUS )KMBOTHOTO KaK pe3yJbTaT MEPAPXUUECKUX B3aUMOJICHCTBUN TE€HOB.
Bnusaue Ha »MOpHOHANBHOE pa3BUTHUE PA3IMYHBIX (PAKTOPOB OKpYykKaromen
CpeJiblL.

Poct u pazsutue xxuBoTHBIX. [locTamOpuonansHblil nepuoa. [Ipsmoe u HenpsiMoe
pa3zButue. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. buonornueckoe 3HadeHHE MPSIMOrO M HENPSMOIO Pa3BUTHS, UX
pacnpocTpaHeHHe B MpHUpoAe. TUMbl pocTa >KUBOTHBIX. DaKTOPBI peryssiuu
pocTa JKMBOTHBIX M uejoBeka. CTaguu MOCTAIMOPHUOHANBHOTO pa3BUTHS Y
JKUBOTHBIX U 4yesioBeka. [leproabl oHTOreHe3a uenoBeka.

PasmuoxxeHne w pasBuTue pacreHuid. [ametodur um crmopodur. Meiio3 B
J)KU3HEHHOM Iukie pacteHuid. OOpa3zoBaHHMe CHop B TMpoIecce Meio3sa.
['ameTtorenes y pacteHuil. OIUIOJOTBOPEHHE U PaA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOifHOE OIJIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuii. O0pa3oBaHue u

Pa3sBUTHEC CEMCHU. MexaHu3MBbI peryjsiiu OHTOI'CHE3a Y paCTeHHfI M JKUBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHHUA W  pa3BUTHA TCHCTHUKH KaK HAaYKH. OCHOBHEBIE
TeHETUYECKHE ITOHATHS M CHUMBOJIBL. | OMOJIOTHYHBIC XPOMOCOMBI, aJIJICIIbHBIC
T'CHbI, AJbTCPHATHBHBIC IIPU3HAKH, ,I[OMI/IHaHTHHﬁ u peI_ICCCI/IBHHﬁ IIpU3HAK,
roMo3urora, TreTepo3urora, 4YuUcCTas JIMHUA, I‘I/I6pI/I)1]E>I, I'CHOTHUII, (I)GHOTI/IH.
OcCHOBHEBIE MCTOAbI TI'CHCTHUKHU: I‘H6pPII[OJ'IOl"H‘ICCKHfI, L[I/ITOJ'IOFI/I‘ICCKI/II‘/JI,
MOJ'ICKy.TIS[pHO-FCHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpemuBanue. [lepsbliit 3akoH MeHens — 3aK0H eIMHO000pas3us
ruopuioB TepBoro mokojeHus. [IpaBuno nomuHHpoBaHms. Bropoil 3akoH
MeHnenss — 3aKOH paculeIuieHuss NpU3HaKoB. lluTosiornyeckne OCHOBBI
MOHOTHOPUHOTO CKpeluBaHus. [ umoTe3a YuCTOThI ramMeT.

AHanu3upymoniee ckpemuBaHue. lIpoMexyTOuHbI XapakTep HaciaeJOBAHUS.
Pacuiennenve npru3HakoB MpU HEMOJIHOM JOMUHHUPOBAHUH.

Jurnbpuanoe ckpemmBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO

HacCJICAOBaHUA IMPpHU3HAKOB. ]_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOl"O




CKpeLIMBaHUS.
Cuennennoe HacnenoBanue mpu3zHakoB. Paborer T. Moprana. CuemnneHHoe
HAacJIeJOBAHUE T€HOB, HApyLICHHE CLEIUICHHUS MEXIy T€HamMu. XpOMOCOMHas
TEOPHS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXAHU3M OIpEIEIeHUs NoJa. AyTOCOMBI H
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBI U TeTeporaMeTHbIM MoJ. [ eHeTnueckas
CTPYKTypa MOJIOBBIX XpomMocoMm. HacienoBaHne NpHU3HAKOB, CLENJIEHHBIX C
MTOJIOM.

I'enorun kak uenoctHas cucreMa. [lmeroTponus — MHOXKECTBEHHOE ACHCTBHUE
reHa. MHOXECTBEHHbIM ajuleu3M. B3auMonencTBHe HEaJIEIbHBIX TE€HOB.

Kommnementaprnocts. Onucras. [lonumepus
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B3aumoneiictBue renotuma u cpeipl ipu popMupoBanuu penotumna. MismeHuuBocTsb
pu3HaKoB. KauecTBEHHBIE U KOJUYECTBEHHbBIC IPU3HAKH. BUIbI N3MEHUYNBOCTH:
HEHACJIEICTBEHHAsl U HACJICICTBEHHAs!.

Monudukanuonnas  u3MeH4YMBOCTh. Pomb  cpeasl B (OpMUPOBaHUU
Mo (UKAIMOHHON U3MeHUNBOCTH. Hopma peakiinu nmpu3Haka. BapuanmoHHbBIN psifT
u BapuanuonHas kpuBas (B. Woranucen). CpoiicTBa Moau(pUKaIMOHHON
M3MEHUYUBOCTH.

['enoTunHUueckas n3MeHYUBOCTh. CBOMCTBA r€HOTUIIMYECKOW U3MEHYMBOCTH. Buapl
TeHOTUMHYECKOW U3MEHYMBOCTH: KOMOWHATUBHAS, MyTaIl[MOHHASI.
KoMOuHatnBHAass HW3MEHYHBOCTh. MeH03 © TIOJOBOM TMpOIecC — OCHOBA
KOMOMHATHUBHONU N3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHYUBOCTHU B CO3/IaHUU
FeHEeTUYECKOro pa3Ho00pasus B IIpeiesiaXx OJTHOTO BUA.

MyTanuoHHas U3MEHYMBOCTb. BUJIbl MyTallMil: FeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE M MHIYLUPOBAHHBIE MyTaluu. SepHble U LUTOIIA3MaTUYECKUE
MyTauuu. CoMaTuyeckye u noJIoBble MyTaluH. [ [pyurHbI BO3HUKHOBEHUSI My TaLUi.
MyTareHsl M WX BIWSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO
mpolecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaceACTBeHHOM n3menunBoctu (H..

BaBI/IJ'IOB). BHCHI[epHaSI NU3MCHYHMBOCTh U HACJICACTBCHHOCTD

3.5

Kapuotun wyenoBeka. MexayHapogHas MporpaMMa HMCCIEIOBaHUS TIE€HOMa
YyenoBeKa. MeToapl  HM3y4YeHHMS] TEHETHKH YEJIOBEKa: TE€HEaJOTMYEeCKHH,
OJIM3HEL[OBBIH, UTOTCHETHYCCKIUM, MOMYJIAIIMOHHO-CTATUCTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKU . CoBpemMeHHOe onpeneaeHue TCHOTHIIA:
MOJHOT€HOMHOE CEKBEHHPOBaHWE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C TOMOUIBIO
[TI[IP-ananu3a. HacnenacTBeHHble  3a00j¢BaHUS  4elloBeKa. I CHHbIE U
XPOMOCOMHBIE 0oJ1e3HU YyeJIOBEKa. bomne3nn c HacJI€CTBEHHOMN
MPEAPACTIONOKEHHOCTBIO. 3HAUYEHNE METUIIMHCKON TeHETUKU B MIPEJOTBPALLEHUN

1 JICUCHUH TCHETHYCCKUX 3a00JIeBaHMi ueltoBeKa. CTBOJIOBBIC KIIETKH




3.6

JomecTukanms u ceneKIms. 3apoKaeHUe CeNeKINU U JoMecTukamu. Yuenue H.U.
BapmiioBa o 1meHTpax MpOUCXOKIECHUSI 1 MHOTO0Opa3usi KyJbTyPHBIX PaCTCHUH.
Ponpb cenexnum B CO31aHNU COPTOB PACTEHUM M TTOPO/T )KMBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOW M3MeHunBocTH H.H.
BapwiioBa, ero 3HaueHue AJ1s CENEKITMOHHON PabOTHI.

Metoapl ceneKIMOHHONW palboThl. MCKYyCCTBEHHBI OTOOp: MAacCCOBBIA W
VHUBUTyaJIbHbIN. Oramnsl  KOMOWHAITMOHHOMN ceneknuu.  Hcnbeltanue
MPOU3BOIUTENECH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIBIO OIEHKH
¢eHoTunma MOTOMCTBA U OTOOP MO TEHOTHUILY ¢ moMotIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CEJICKIIMOHHOM paboThl. PaguannoHHbii u
XUMHYECKUA MyTareHe3 KaK HWCTOYHUK MYyTallud y KyJIbTYpHBIX (HopM
Oopranu3moB. Mcronp30BaHHE TE€HOMHOIO pPEAAKTUPOBAHUS W METOJIOB
pexkomObunanTHBIX JIHK m1st momydenus ucxomnoro Mmarepurana yist CeNeKITIHU.
[Tonmyyenue monumiuonaoB. BayrpuBuaosas rubpuauzamnus. banskopoacTBeHHOe
CKpelMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpelBaHuE, MM ayTOPUIHHT.
I'ereposuc u ero npuunHskl. Micrionp3oBaHue rereposrca B cenekuuu. Otnanénnas
rubpuauzanus. [Ipeononenne Oecrnonus MeXBUIOBBIX THOpUIOB. JlocTHKEeHUS

CCIICKIINHN paCTeHI/Iﬁ 1 KMBOTHBIX

3.7

OOBEKTHI, UCTIONB3YEeMbIE B OMOTEXHOJIOTUH, — KJIIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTHKa. TpaaunuoHHas OUOTEXHOJIOTHS:
xjeboneueHrne,  IMOJYyYCHHE  KHCJIOMOJIOYHBIX  TMPOAYKTOB,  BHHOJECIIHE.
Mukpobuonorndeckuii cuHTe3. OOBEKTHI MUKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[IpousBoacTBo  Oenka, AaMUHOKUCIOT W  BUTaMHUHOB. MckyccTBeHHOE
OIIOI0OTBOpeHUE. PEeKOHCTpYKIUS SIMIIEKICTOK W KJIOHUPOBAHHE >KUBOTHBIX.
MeTton TpaHCIIaHTALUU AJEP KIETOK.

XpoMocomMHasi W TeHHas WHXeHepus. VcKycCTBeHHBI CHHTE3 Te€Ha U
KOHCTpyupoBaHue pekomOmHaHTHBRIX JIHK. JlocTmkeHUs W TepCHEeKTUBBI
XpOMOCOMHON Y TeHHOM WHXeHepuH. MeaunuHckue OUOTEXHOJIOTUH.

HMcnonp30BaHuE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpa3ue opraHu4eckoro Mupa

4.1

buonornyeckoe  paszHooOpasume  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmupa. I[lpuHumMnIbl kiaccupukanuu opraHu3mMoB. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPyl OPraHU3MOB.

OCOOCHHOCTH CTPOEHUSI U JKU3HEICSITEIHbHOCTH OJHOKJIETOYHBIX OpPTaHHU3MOB.
bakTepuu, apxeu, OHOKJIETOUYHBIC TPUOBI, OJHOKIECTOYHBIE BOJAOPOCIH, IPyTrUe
nporucthl. KosoHnanbHbIe Oprauu3Msl. J|BUKEHHE OAHOKIETOUHBIX OPraHU3MOB:
amMEOoMIHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJTHOKJIETOYHBIX OPraHU3MOB.

Pa3,I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel




4.2

MHorokneTouHbie pacTeHus. B3anMoCBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl ¥ CUCTEMBbI OPTaHOB MHOTOKJIETOYHOTO Opranu3ma. OpraHusm
Kak eauHoe uenoe. TkaHWM pacTeHuid. THUIbl pACTUTENBHBIX TKAHEW:
oOpa3zoBarenbHasi, TOKPOBHAs, MPOBOJSINAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpOoeHU S, QYHKIIMH U PaCIOIOKEHUs TKAaHEH B opraHax pacTeHUH

4.3

BereratuBHbIe ¥ reHEpAaTHBHBIE OpraHbl pacTeHUN. OYHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BrukeHre MHOTOKJIETOUYHBIX PACTEHUIN: TPOMTU3MBI U
Hactuu. [loryomeHnne BOABI, YIJIEKUCIOTO Ta3a W MMHEDPAIbHBIX BELIECTB
pactenusMmu. Jlpixanue pacteHuil. Auddysus razoB uepe3 MOBEPXHOCTb KIETKH.
TpaHcnopTHBIE cHCTEMBl pacTeHUH. Bbinenenue y pacTeHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpenctBa macCUBHOW UM XMMHUYECKON
3amuThl. OUTOHIUBL

PazgpaxxumocTs U peryisnus y OpraHu3moB. Pa3ipaXuMoCTb U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEIe BelliecTBa 1 UX 3HAUCHHE

4.5

MHOrOKJIETOYHBIE  JKMBOTHBIE. B3aMMOCBA3b dacTell  MHOTOKJIECTOYHOTO
opranu3Mma. TkaHH, OpraHbl U CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpPTaHH3Ma.
Opranm3Mm kak eauHoe 1ienoe. ['omeocTas. TkaHU )KMBOTHBIX W YesIOBeKa. THITBI
JKUBOTHBIX TKaHEW: SMUTEIWaIbHAs, COCIUHUTEIIbHAS, MBIIICUHAs, HEPBHAs.
OcoOeHHOCTH CcTpoeHMs, (PYHKIUH U pacloNoKeHUs TKaHeW B opraHax

JKHUBOTHBIX U 4YCJIOBCKA

4.6

OpraHsl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPraHOB.
Onopa Tena opraHu3MoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHUl ckeneT. CTpO€HHE U TUIBI COEAUHEHUS
KOCTEH.

JIBuKeHHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue xuBoTHBIX. IlluTanue
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue *kuBOTHBIX. KoxkHOe npixanue. XKabepHoe u
JETOYHOE JIbIXaHUE.

JlpIxaHue I03BOHOYHBIX JXHUBOTHBIX. OBOJIOLHUOHHOE YCIOKHEHHE CTPOECHUS
JNETKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHas cucTeMa 4ejaoBeka. MexaHn3m
BEHTWIALIMU JIETKUX Yy NTHLl U MIEKONMUTAKOMUX. TpaHCnopT BEWIECTB Y
OpraHu3MoB. TpaHCIIOPT BELIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u eé
oprabl.  KpoBeHocHass ~ cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIIeHusl. DBOJIOIMOHHBIE YCIOXXHEHUS CTPOCHUS KPOBEHOCHOMU
CHUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Bblnenenue y opraHu3moB. Beinenenue y
*KUBOTHBIX. CokpaTtuTesbHble Bakyosau. Opransl BeieneHus. CBa3b I0JI0CTH Tela
C KPOBEHOCHOM M BBIIEIMTEIBHON cHCTeMaMu. BblieneHne y IO3BOHOYHBIX
JKUBOTHBIX. 3allluTa Yy MHOTOKJIETOUYHBIX JKMBOTHBIX. [IOKpoBBI M uX

IMPpOU3BOJAHBIC.




Pa3npaxumMocTh U perynsnus y opranu3MoB. PazapakuMocTh y OJJHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3ipa)kuMoCTh W peryisiuss y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHHUE.

HepBHas cuctema U pedIieKTOpHas PETyJISAIUS Y MHOTOKJIETOUYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTesbl. DBOIONMOHHOE YCIOKHEHHE CTPOSHHS HEPBHON
CHUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTtka amroputMoB u mporpamm Uit 3¢G(GEKTUBHON (PYyHKIMOHAIBHOM
QHHOTAllMM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTab0JIOMOB

MHKPOOPIaHU3MOB, PACTEHUM, JKUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBCKA 1 €ro 310pOBbE

5.1

Oprasbl ¥ CUCTEMBI OpraHoB yeaoBeKka. OT/Iebl TOJIOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduekc u pedrnekropHas mgyra. be3yclnoBHblE W  YCJIOBHBIC
pednekcel. 'yMopanpHas peryssiiiuss W DHIOKPUHHAS CHCTEMa XWBOTHBIX M
yenoBeka. JKenesbl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J[eficTBME TOPMOHOB.
B3auMocBsi3b HEpPBHOW M SHIOKPUHHOW cucteM. [unoramamo-runoduszapHas

cucrema. Pediexc u pedpiekropnas ayra. besycinoBHble 1 ycioBHBIE pedIIeKChI
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3ammuTa opranu3ma oT Oone3Heil. iMmmyHHas cuctema uenoBeka. KieTouHslii u
TYMOpPaNbHBIE UMMYHUTET. Bpoxka€HHBIN, NpuoOpeTEéHHBI crenuduuecKkuit
UMMYHUTET. Teopus KJOHaIbHO-celeKTUBHOro umMyHutera (IL.Dpmux,
®.M.bepuer, C.Toneraa). BocmamuTenbHble OTBETHI OpraHU3MOB. Poub

BpO)K,Z[éHHOl"O HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUH
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KposenocHas cucrema u eé€ opransl. Cepjie, KpPOBEHOCHBIE COCYAbI U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepaua u e€ perymisuus

5.4

Heixanue yenoseka. Juddy3us ra3oB uepe3 MOBEPXHOCTh KICTKU. JlpIxaTebHas
caucTeMa yenoBeKa. JlpIxarenbHas MOBEPXHOCTh. Perynsuus  JbIXaHUs.

JlprxaTenbHble 00BEMBI

5.5

HI/IH_ICBapI/ITeHBHaH CHUCTCMaA 4YCJIOBCKA. OTI[CJ'IBI IMUIICBAPUTECIIBHOI'O TpaKTa.

[MumeBapuTenbHbie  XKene3bl.  BHYTpUMONOCTHOE W BHYTPHUKIECTOYHOE
MTUIIEBAPEHUE

5.6

[TokpoBbl u ux mnpousBoaHble. Opranbl BbyieneHus. llouku. CrpoeHue u
¢dyHKIIMOHUpOBaHUE HeppoHa. PUIbTpanus, CeKpelus 1 00paTHOE BCACHIBAHUE

KaK MeXaHU3MbI pab0ThI OpraHoB BbleneHus. OOpa3oBaHHe MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MEIeyHas cucrtema. CKeJIeTHEIC MBIIIIBI U HUX pa60Ta.

CrpoeHue 1 TUIBI COEIMHEHUS KOCTEe!

Teopus 3Bomtonnu. Pa3Butue xu3Hu Ha 3emiie

6.1

OpomonimonHass  teopust Y.  JlapsunHa. IlpennochbulkM  BO3HMKHOBEHUS

JnapBuHu3Ma. JKu3Hb 1 HayuyHas aesrenbHocTh Y. [lapBuHa.




JBuxyume cunbl 3Boaonuu BUOB o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTh
Pa3MHOXKEHHUsT OpraHM3MOB, HACJEJCTBEHHass M3MEHUYUBOCTb, OoOpnba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternyeckoi teopuu 3Bomouuu (CTDI). HelttpanbHas teopus
sBotoIMU. COBpEMEHHas HBOJIOIMOHHAsA OMOJIOTUs. 3HaYEHHE HBOJIOLMOHHOM

Teopuu B (GOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUpa

6.2

[Tonynsiuus kak 3JIeMEHTapHas €AuHMIA 3BOMIONUU. COBPEMEHHBIE METO/bI
OLICHKA TEHETHYECKOTO pPa3HOOOpas3us M CTPYKTYphl momynsuuil. M3MeHnenue
reHopoHIa TOMYJSIUU KaK 3JIEMEHTApHOE HBOJIOLMOHHOE SIBICHHE. 3aKOH
reHeruueckoro pasHosecus J[xx. Xapau, B. BaitnGepra.

OneMeHTapHble  (aKTOpbl (JABMXKYIIUE CHJIBI) HBONIONUAHM. MyTallMOHHBINA
npouecc. KomOunatuBHass u3MeHUHMBOCTh. J[lpelid reHoB — ciydaiiHble
HEHAIIpaBJIICHHbIE W3MEHEHUS 4YacTOT ajuleJied B MONyIsauusx. OQdext
OCHOBATEJISI. Murpanuu. Mzosnsius MOMYJISALINI: reorpaduyeckas
(mpocTpaHCcTBeHHAs), OrosToTHYecKas (PenpoyKTUBHAS).

EcrecTtBenHblii oTOOp — Hampapisoomuid  (HakTop ABOMOIUHA.  DOpMBI
€CTECTBEHHOTO OTOOpa: JABIXKYIIMNA, CTAOMIM3UPYIOUIMM, pa3phIBAIOLINI
(mu3pynTuBHBIA). [TonoBoi oTOOP.

[IpucniocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylabTaT  MHUKPOIBOJIOIMH.
Bo3HukHOBeHHE  mpucnocoOneHuit y  opraHu3moB.  ApomMopdo3bl U
uanoanantanuu. [Ipumeps! npucnocodaeHuit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTaT
MUKpO3BoJtonnK. M3omsanus — kitoueBoil (aktop BumooOpazoBanus. Ilytu u
CITOCOOBI BUI000pa30BaHUS: aJUIONaTPUUIECKOe (reorpaduueckoe),
CUMIIAaTPUYECKOE  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (IMOJUILIONAN3AIINS,
rubpuan3zanus). JmuTeasHOCTh SBOIIOIIMOHHBIX MTPOIIECCOB.

MexaHu3mbl GOpMUPOBAHUS OMOJIOTMUECKOr0 pa3HO00pas3usl.

Ponp 3BOMIONIMOHHON OHONOTHH B pa3pabOTKE HAYyYHBIX METOJIOB COXPAaHEHHS
O6uopazHooOpasusi. MUKpPOIBOMIONUS M KOIBOJIOIUS TMApPa3UTOB U HUX XO3SCB.
Mexanu3Mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

C HEU

6.3

MeTtonpl u3ydeHus: Makpo3Boironuu. [laneoHTonornyeckue MeToabl U3yYEHHS
spomonnu. [lepexoanbie Gopmbl U (HUTOTEHETUUECKUE PSIIBI OPTaHHU3MOB.
buoreorpaduueckue Meroab! uzydenus spontonnu. CpaBHeHue (Gropsl U GpayHbI
MaTepHKOB U OCTPOBOB. buoreorpaduueckue odnactu 3eminu. Buasl-snneMuku u
PETUKTBHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OJIOTHUECKUE METOAbl HU3YUYECHHS




SBONMIONUU. ['eHeTHYeCKHe MEXaHU3Mbl HBOJIIOIMA OHTOTCHE3a W TOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTWUYHBIE W  aQHAJIOTUYHBIE  OPTaHbL
Pyaumentapuple  opranbl W aTaBU3MbL. ~ MOJIEKYJISIpHO-TEHETHYECKHUE,
OMOXMMHUYECKHE ¥  MaTeMaTHYECKHE  METOABl  M3YYEHUS  DBOJIOIHH.
['omomornunbpie reHbl. COBpeMEHHBIE METOABI MOCTPOCHUS (DUIOTCHETHUYECKUX
JIEPEBbHEB.

XpOMOCOMHBIE MYTAIMU U 3BOJIOLHSI TEHOMOB.

OObumwe 3akoHOMepHOCTH (MpaBuiia) sBononMH. HeoOpaTUMoOCTh 3BOIOLIMH.

AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIIUU

6.4

Hayunple rumore3pl MNpPOMCXOXKAEHUS IKU3HUM Ha 3emie. AOuoreHes u
naHcrepmus. JlonayuHble peACTaBIEHUS O 3apOKICHUN KU3HU (KPEALIMOHU3M).
['MnoTre3a MOCTOSHHOTO CaMO3apOXKJICHUS KU3HU U €€ ONPOBEPKEHUE ONBbITAMU
®. Pemu, JI. Cpnamnanumanu, JI. Ilacrepa. IlpoucxoxaeHuwe KuU3HU U
acTpoOUOJIOTH .

OcHOBHBIE dTanbl HEOpraHWYeckor sBostonuu. [lmanerapHas (reosoruueckas)
9BOTIONMSA. XUMHUYECKass dBOJIONHSA. AOWOTCHHBIM CHHTE3 OPraHUYECKHX
BeniecTB U3 Heopranuwdeckux. Onmbir C. Munepa u I'. IOpu. OOGpa3zoBanue
nonumepoB U3 MoHoMmepoB. Koanepsatnas runore3za AWM. Onapuna, rumnoresa
nepBuuHoro OynmpoHa JIxk. XomngeitHa, reHeTudeckas rumoTesa I'. Meémnepa.
Pu6o3umsel (T. Yek) u runoreza «vupa PHK» VY. I'mnGepra. ®opmupoBanue
MeMOpaH U BOBHUKHOBEHUE MPOTOKIETKHU.

Uctopus 3emiin u metoasl €€ uzydeHus. VMckonaemple OpraHM4ecKue OCTATKH.
['eoxponosorus u e€ metonpl. OTHOCUTENbHASE U a0COIOTHASI T€OXPOHOJIOTHSI.
['eoxpoHosOrnuecKas mKaia: 30Hbl, pPbl, HEPUOJBI, STIOXU.

Havanbnble 3Tanel opraHnyeckoi 3Boitouuu. [losiBieHue u 3BOIIOLMS MEPBBIX
KJIETOK. OBoNouus MeTabonu3Mma. BO3HMKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKU KaK aHAJIOT MEePBBIX Ha 3eMJie COOOIIEeCTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapuOTHI.

[Tpoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJNIOIHMOHHOE MPOUCXOKIACHHE
BUpYycoB. IIponcxoxaeHne MHOTOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTraHNU3MOB.

OcHOBHBIC DJTambl HYBOJIONUU BBICIIUX pacTeHUH. OCHOBHBIE apoMOpdO3bI
pactenuil. Beixon pactenuid Ha cymry. [losBieHue CHOpPOBBIX pacTEeHUH U
3aBoeBaHue UMM cymm. CemeHHble pacTeHus. [IponcxoxaeHue LIBETKOBBIX
pacTeHui.

OcHOBHBIE D3Tambl HBOJIOLMH KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
Tunos. [lepBblie X0Opa0BbIe )KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLMS I03BOHOYHBIX.

[Mpoucxoxnaenue ampubuit u pentunuii. [IporcxoxxaeHne MICKONUTAIOMUX U




ntul. [lpuHnun xnrodyeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU U
IMO3BOHOYHBIMHU KMBOTHBIMU CYIIH.

Pa3Butue xu3HHU Ha 3emiie 10 3paM U Mepuoaam: apxel, IpoTepo30il, naaeo3oi,
Me3030#, KaiHOo30M. OOmas XapakTepUCTUKA KIMMaTa H TEOJOTHYECKHUX
nporueccoB. [losBneHne u paciBeT XapaKTepHbIX OPTaHU3MOB. YTlieoOpa3oBaHUeE:
€ro yCJIOBHsI U BIMSHUE Ha ra30Bblii cOCTaB aTMOC(EPBHI.

MaccoBble BbIMUPAaHMsI — HKOJOTMYeCKHEe Kpusuchkl mnpouutoro. Ilpuumnsl u
CJIEICTBUS MacCOBbIX BbIMUpaHUN. COBPEMEHHBIM HKOJIOTMYECKHI KpU3HC, €ro

0COOEHHOCTH

6.5

Paznenst w 3amaum anTtpomosioruu. Metonsl anTpomnosiorur. CTaHOBIICHHE
MpEeACTaBICHUN O TPOUCXOKACHUH YesoBeka. COBpeMEHHbBIE HAy9YHBIE TEOPUH.
CxoncTBO uesnoBeKka C KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YeJIOBEeKa.
CBuneTenbcTBa  CXOJACTBA  YEJOBEKA C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOPGOJIOTHIECKHUE, AMOPHOJIOTHYECKHE, (hbU3M0I0r0-0MOXUMHYECKHE,
noBeneHyeckne. OTIuYMs yeaoBeKa OT KUBOTHBIX. [IpAMOX0xkaeHE U KOMIUIEKC
CBA3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CUCTEMBI.

JBuxyime cuibl ((akTopsl) aHTPOINOreHe3a: OWOJIOTHUYECKHE, COIHaIbHBIC.
CooTHoIIeHre OMOIOTUYECKUX U COIUATBLHBIX (PAKTOPOB B AaHTPOTIOTEHESE.
OcHOBHBIE CTaJNH AaHTPONOTeHEe3a. ABCTPATIONUTEKN — ABYHOTHE MIPEAKH JIIOICH.
YenoBek  ymenblid, MEpBbIE HW3TOTOBICHMS Opyauid  Tpyaa. YenoBek
NPSMOXOJISAIIMI W TIEPBBIM BBIXOJ Jrofed 3a mpenensl Adpuku. YenoBek
reuaenbO0eprckuii — oOmMMi MPEeIOK HEeaHAePTATbCKOTO YEJIOBEKa M YesIOBEKa
pazymMHOro. YesjaoBek HEaHIEPTAIbCKHI Kak BUJ JIIOJCH XOJOIHOTO KIMMATA.
YenoBek pa3yMHBIA COBPEMEHHOIO THIA, JACHHCOBCKHII YeJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpuku.

OBOJIIOIHUST COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIM OTOOp B MOIMYJSAIUSIX
yenoBeka. MyTalMoHHBIN mporecc U nonuMopdusm. IlomynsinoHHbIE BOIHBI,
npeiid reHoB, Murpamnus U «3(pQPexT ocHOBaTEN» B MOIMYJISIIHIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. [lonarme o pace. bosbmme pacel:  eBponeonaHas
(eBpasmiickas), aBCTpaJIO-HETpoWaHAs  (PKBaTOpUAJIbHAS), MOHTOJOHIHAS
(a3uarcko-aMepuKkaHcKas). Bpems u myTu pacceiieHUs YelOBeKa IO IJIaHETe.
EnunctBo  uyenoBeueckux pac. HayyHas HecocTOATEIBHOCTH — pacusMma.
[TpucniocoOaeHHOCTh YeNOoBeKa K pPa3HbIM YCIOBUSM OKPYXKAIOIIEH cpepl.
BnusHue reorpadguueckoit cpensl u Apedida reHoB Ha MopdoNOTHIO U

(1)I/I3I/IOJ'IOFI/IIO YCIO0BCKa

DKOCUCTEMBI U MNpUCYIIHNE UM 3aKOHOMCPHOCTHU




7.1

Pasnensl u 3anaun sxonoruu. CBs3b 3KOJOTUU C APYTUMHU HAyKaMH.
Metonel skonoruu. IloneBble HaOMOAEHUS. ODKCHEPUMEHTHI B 3KOJOTMH:
NpUPOJHBIE W JlabopaTopHble. MojaenupoBaHue B JKOJIOTUHA. MOHUTOPUHT

OKPY’KaroIIeH Cpe/Ibl: TIOKATbHBIN, PETHOHATBHBIN U TJI00ATHHBINA

7.2

Okonoruyeckue (pakTopbl MU 3aKOHOMEpHOCTH uX JaeiicTBus. Krnaccudukamms
JKOJIOTHYECKUX (HaKTOpOB: abMOTHYECKHEe, OWOTHYECKHE, aHTPOIOTCHHBIE.
OO0muye 3aKOHOMEPHOCTH JEHCTBHUS HKoJorTHueckux ¢aktopoB. [IpaBuio
muaumyMma (K. [npenrens, FO. JIubux). TonepaHTHOCTh. DBPHOMOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue ¢aktopsl. CBET Kak 3Kosornueckuil gpakrop. JleiicTBue pasHbix
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3MbL. JKOJOTUYECKHE TPYIIIEI
pacTeHHWii W JKMBOTHBIX II0 OTHOIICHHWIO K cBeTy. CHrHambHas poiib CBeTa.
DoTONEepUOIU3M.

Temneparypa kak »dkojorudeckuii dakrtop. JleiicTBue TemmepaTtypsl Ha
opranu3mel. [[oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBIL.

Bnaxnocte kak akojormueckuid ¢aktop. IlpucmocobneHuss pacTeHUH K
nojajepKaHuo BogHOro Oananca. Kiaccudukanus pacTeHUH MO OTHOUICHHUIO K
BoJie. [IpucnocoGnenust )KUBOTHBIX K M3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl o0OHWTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBCHHA,
rIyOMHHAs  TOANOYBEHHAs, BHYTpPHOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE
OCOOGHHOCTH cpeJ OOWTaHWsl OpraHu3MoB. l[IpucmocoOyeHuss OpraHu3MOB K
’KU3HU B Pa3HbIX cpelax.

buonoruyeckue purmbl. Buemnue u BHyTpenHue putMbl. CyTOUHBIE U TOJIUYHBIE
putMbl. [Ipucrnoco0neHHOCTh OPraHu3MOB K CE30HHBIM HU3MEHEHUSIM YCIIOBUI
KU3HHU.

Kuznenusie ¢opmbl opranu3MoB. [lonstue o xuzHeHHOU dopme. KU3HEHHBIE
dbopMBI pacTeHMil: AepeBbsi, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHUE TPAaBBI,
oHOJIeTHUE TpaBbl. JKM3HEHHBIE (DOPMBI KUBOTHBIX: THAPOOHUOHTHI, T€OOHOHTHI,
a’poOnoHTHl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢aktopsl. Buasl OMOTHYECKUX B3aMMOJEHCTBUN: KOHKYpPEHIIUS,
XUIIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJCOHUYECTBO). Herpoduueckue
B3auMoOeiicTBUs  (Tomuueckue, ¢opudeckue, (abpuueckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICHCTBUU [UIsI CYIIECTBOBaHUS OpPraHM3MOB B Cpelie

oOurtanus. [I[pyHIUIT KOHKYPEHTHOIO UCKIIFOUEHUS

7.3

DKOJIOTUYECKHUE XApPaKTCPUCTHUKHU TTOMYJISAIHUH. HOHYJ'I}II_[I/IH Kak OHOJIOrHYecKas

cuctema. Poib HEOJHOPOAHOCTH Cpefibl, GU3NUYECKUX OaphepoB U 0COOEHHOCTEN




O01OJ0rMu BUJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI MOIYJISILIHIA.
OcHoOBHbIE TOKa3aTeNIM MOIMYJSLUN: YUCICHHOCTb, IJIOTHOCTh, BO3PACTHAsl U
IIOJIOBAsl  CTPYKTypa, pOXKAAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCT,
MHUTpaLusl.

OKkosiorndeckass CTpykTypa nonyisinuu. OIleHKa YHCIEHHOCTH MOIMYJISLHM.
JlnHaMuKa monmyysinuy U €€ peryssanud. buoTnyecknii MOTEHIHAN MOILYJISLUH.
MognenupoBanue JAMHAMUKH —rnonyysanud.  KpuBele pocTa  4HMCIEHHOCTH
nonyysinuu. Kpusble BbDKMBaHUA. Peryisius 4HUCICEHHOCTH IOMYJIALMU: pOJIb
(GakTOpOB, 3aBHCANIMX W HE 3aBUCAIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BuoB (r- u K-ctparerun).

[lonsitue 00 »skomormueckoil Humie Buga. Mectoobutanue. MHoOroMepHas
Mozenb 3Kojormyeckor Humm JIx.M. XartumHcoHa. Pa3mepsl 3KoI0rnyeckou
Hunm. [loreHnmaneHas u peaanu3oBaHHAs HULIN.

Bun kak cucrema mnonyssiui. Apeansl BUIAOB. BuIbl M MX JKH3HECHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJACHMS WM MWIPAlUMd  JKMBOTHBIX.

bunonorndeckne nHBa3HU YYXKEPOAHBIX BUI0B

7.4

CoobOmecTtBa opraHu3moB. buomeHo3 u ero crpykrypa. CBsi3m Mexay
opraHu3MamMM B OHolLleHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). PyHKIMOHATIbHBIE OJOKM OPraHU3MOB B HKOCHCTEME: MPOAYLCHTHI,
KOHCYMEHTBI, penyueHTsl. Tpopudeckue ypoBHU. Tpodudeckue menu U ceTu.
Abuornueckue Onoku skocucteM. IlouBsl u uiabl B 3kocucremax. Kpyrosopor
BEILECTB U MIOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeau SKOCUCTEMBI. buomacca u mpoaykuus. DKOJIOTMYECKHE
HUPAMHU/JIBI YU Cell, OMOMAacChl U YHEPIUH.

HanpasieHHble 3aKOHOMEPHbBIE CMEHBI COOOLIECTB — CyKlleccuu. [lepBuuHble U
BTOPHYHBIE CYKIECCMM U UX INPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBHUS Ha
cykueccuu. KnumakcHoe coobuiectBo. buopasnooOpasue 1 moJHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

[TpupoaHble 3KOCUCTEMBI. AHTPONOI€HHbIE HKOCHUCTEMBL. ATPO’KOCHCTEMA.
Arpoueno3s. Pa3znnuus Mmexay aHTpOIOT€HHBIMH U IPUPOJHBIMUA SKOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypboskocucteM. ['opoackas diaopa u
¢dayna. CuraHTponH3anus ropoJckon paynsl. buonorndeckoe u X03sHCTBEHHOE
3HaYeHHE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHM3MOB B 9KOCHUCTEMAX.

[lepeHoc sHEPrUM 1 BEIIECTB MEXAY CMEKHBIMU HKOCHUCTEMaMHU. Y CTOIMYNBOCTD
OpPraHW3MOB, MOMYJSIUMH M HKOCHUCTEM B YCJIOBHSAX €CTECTBEHHBIX U

AHTPOIIOTEHHBIX BO3JACHCTBUI

7.5

buochepa — oOmennanerapHas o6Oojouka 3emiH, TAe CYIIECTBYET WIHU




cymiectBoBana >Ku3Hb. Yuenue B.W. Bepuaackoro o Owuocdepe. OOmactu
6uocdepsl u e€ cocran. JKuBoe BeniecTBo 6uochepsl U €ro PyHKIUU.
3aKOHOMEpPHOCTH CyliecTBoBaHUS Ouocdepsl. OcoOeHHOCTH Ouochepsbl Kak
mIo0anbHOM  JKOocucTeMbl.  JluHamm4eckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE MNHKIBI (yraepoja, as3oTa).
PurmuyHOCTS siBNIeHUH B Onocdepe.

3onanbHOCTh OMochepsnl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIC Jieca, CMCHIAHHBIC W MHUPOKOJIMCTBCHHBIC JICCa, CTCIH, CABAHHBI,
MYCTBIHHM, TPOIMHUYCCKHUEC JI€CA, BBICOKOI'OPbA. KJH/IMaT, paCTI/ITeJ'IBHbe/’I )48
YKUBOTHBI MUDP OMOMOB CYIIIH.

Crpyktypa ¥ (yHKIUS KUBBIX CHCTEM, OIEHKAa MX PECypCHOr0 MOTEHIHAIA U

O6uochepHbIX QyHKINH

7.6

DKOJIOTHYECKHUE KPU3KMCHI U UX NMPpUUYUHBL. BoznelicTBue uenoBeka Ha Ouochepy.
3arpsi3HeHHE BO3AYIIHOW cpeipl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHOM Cpebl.
Oxpana BogHbIX pecypcoB. Pa3zpymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3Mmenenne knumara.

AHTpPONOreHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI MPUPOIBL
Kpacuble kHuru. Oco0o oxpaHsemble mnpupoanbsie Ttepputopuu (OOIIT).
boranuueckue cajpl ¥ 300J0TUYECKHE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA W TMPUPOJIBL.
PanyonanbHOE€  NMPUPOJONONB30BAHME UM COXpPAHEHHE  OMOJIOTHUYECKOIO

pazHo00pa3us 3eMiu
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