PABOYASA ITPOT'PAMMA

yueOHoro npeamera «buosiorust. Yriy01eHHbIH YPOBEHb)

s ooygarommxest 10 —11 kimaccos



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konueniuu mnpenogaBanus yaeOHoro npeamera «buonorus» u oc-
HOBHBIX MOJIOKEHUI (heepanbHoii pabouel mporpaMMbl BOCITUTaHHUSL.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpenmMeTb». CoriacHo nosnoxkeHusm OI'OC COO mnpoduibHbie yueo-
HbIE TPEIMETHI, U3y4aeMble Ha YriIyOJIEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM Ju (-
¢depennnanuu 00y4eHHUs Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs M MpPU3BAHbBI
00ecCIeunTh MPEEMCTBEHHOCTh MEXTy OCHOBHBIM OOIIUM, CPEIHUM OOIIHUM, CPE.I-
HUM NPOGECCHOHAIBHBIM U BBICIIUM 00Opa3oBaHuEM. B TO ke BpeMsi KaXKIblil U3
ATUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE peIlie-
HUE 00pa30BaTENIbHBIX, BOCIUTATENIBHBIX W PA3BUBAIOIIMUX 3a/iad, CBS3aHHBIX C
npodopreHTAIMEe 00YyUYaIOIIUXCs U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOMU
00JIaCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus" na€rt npencraBieHue o 1ie-
JM W 3aja4ax u3ydeHus ydyeOHoro mnpeamera «buosiorus» Ha yriyO0iaEéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHUpPOBAHHUE MO pa3zieslaM U TEMaM, paclpeiesieHue Mo KiiaccaM, peKOMEH-
JyeT TOCIE0BATEIbHOCTh M3YyUYCHHsI y4eOHOTO Marepuana ¢ yu4éToM MEXKIIpe-
METHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4€OHOTO MPOIECcca, BO3PACTHBIX
ocoOeHHOCTeN oOywaromuxcs. B mporpamMmMe mo OMOJIOTHU peaTu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C M3yUYE€HHEM OMOJIOTUM Ha YPOBHE OCHOBHOI'O 00IIIeT0 00pa3o-
BaHUs, Oyarojaps d4emy MPOCMATPUBACTCS HAMPABICHHOCTh HA MOCIENYIOIee
pa3BUTHE OWOJIOTMYECKUX 3HAHUM, OPUEHTHUPOBAHHBIX HAa (OpMUpOBaHHE ecTe-
CTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, SKOJOTMYECKOTO MBIIIJICHUS, MPEICTaBICHUN
0 3I0pOBOM 00pa3e >KM3HU, Ha BOCIHTAHHE OEPEKHOTO OTHOILUEHHUS K OKPYXaro-
el npupoaHoM cpene. B mporpamme mo OMOJIOrMM TaKKe MOKa3aHbl BO3MOKHO-
ctu ydueOHoro npenmera «buomorus» B peanuzanuu tpedoBanuit ®I'OC COO
MJIAHUPYEMBIM JTMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3ybTaTaM 00Yy-
YeHUs U B (POPMUPOBAHUHM OCHOBHBIX BUJIOB yU€OHO-TIO3HABATEIHLHOM JIEATEIHHO-
CTU OOY4YarolUXCs MO OCBOCHHIO COJIEp)KaHMsI OMOJOTUYECKOTO OoOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Imero oopasoBaHUs
3aBepIaeT OMOJIOTHYECKOe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA paclIupe-
HUE U YIIIyOJIeHHe 3HaHUM OOydaromuxcs O >KMBOM MPHUPOJE, OCHOBAX MOJIEKY-



JSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOIOTHHA U OMOJIOTUU PAa3BUTHS, T€HETHKH,
CEJIEKIIMH, OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Nzydenne yueOHoro npeameta «buonorus» Ha yriyoJeHHOM YPOBHE OpHEH-
TUPOBAHO Ha MOATOTOBKY OO0YYAIOIIMXCS K MOCIEAYIONIEMY MOTYYEHUI0 OMOJIOTH-
YecKOro o0Opa3oBaHHs B By3aX M OpraHM3alUsix CpeaHero npodeccruoHaIbHOTro
oOpazoBanusi. OCHOBY €ro COJIEpP>KaHUS COCTaBISET CUCTEMa OMOJIOTHYECKUX 3HA-
HU, TOMyYEHHBIX NMPU U3YYECHUU 00YUAIOIIUMHUCA COOTBETCTBYIOIINX CUCTEMATH-
YECKUX pa3JieJIoB OMOJIOTMH HA YPOBHE OCHOBHOTO 001iero oopazoBanus, B 10—11
KJIaccax 3THU 3HAHUS MOJIYYaroT pa3BuUTHE. Tak, pacilivpeHsl U yriayOiaeHbl Ouoio-
IrMYECKUE 3HAHUS O PACTCHUSIX, )KUBOTHBIX, IprOax, OAKTEpUsIX, OpraHU3Me Yesio-
BEKa, OOIIMX 3aKOHOMEPHOCTSX >KMU3HHU, JOMOJIHUTENBHO BKIIOYEHBI OMOJOTHYE-
CKH€ CBEJICHUS MPUKIATHOTO U MMOMCKOBOIO XapaKTepa, KOTOPhIE MOYKHO HMCIIOJIb-
30BaTh KaK OPUEHTHUPHI I MTOCIIEAYIONIEro Beioopa npodeccun. BozmokHa Takxke
UHTETpanus OMOJIOrMYECKUX 3HAHUNA C COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOIYYEH-
HBIMU 00YYaIOIIUMUCS MPU U3YYeHUHU (PU3UKHU, XUMUH, Teorpadu U MaTEMATUKH.

CrtpykTypa nporpaMMmbl o ydeOHOMY mpeamety "buosorus" oTpaxaeT cu-
CTEMHO-YPOBHEBBIM M 3BOJIIOLIMOHHBIN MOIXO0/bI K M3yyeHuto ouonoruu. Cornac-
HO MM, U3Y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CUCTEM
Pa3HOro ypOBHS OpraHU3allMH, 3BOJIIOIIMM OPTaHUYECKOI0 MUpa Ha 3emiie, coxpa-
HEHUs1 OMOJIOTMYECKOr0 pazHooOpa3us iaHeTsl. Tak, B 10 kimacce u3ydaroTcs oc-
HOBBI MOJIEKYJISIDHOM M KJIETOYHOW OMOJIOTMH, SMOPHOJIOTUU U OMOJIOTUU pa3BH-
TUS, TEHETUKU U CEJIEKIIMHM, OMOTEXHOJIOTUU U CUHTETHUYECKON OMOJIOTHH, aKTya-
JU3UPYIOTCS 3HAHUSI 00YyUarOIIMXCs 110 00TaHUKE, 300JI0TUH, aHATOMUH, (PU3HO0JI0-
ruu yesioBeka. B 11 knacce n3yyarorcs 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI SKOJIOTUU
U ydyeHue o ouocdepe.

VYueOubiit npeamet «buosiorus» mpu3BaH 00eceUnTh OCBOCHUE O0yJaroIu-
MUCS OUOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, TPUHIIUIIOB U MIPABUJI, JISKAITUX B
OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHBI MUpPA, 3HAHUN O CTPOECHUH,
MHOT000pa3uu U OCOOEHHOCTAX KJIETKH, OPraHu3Ma, MONyJsuH, OUOLEH03a, IKO-
CUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX MCCIIEOBAHUSAX
B OMOJIOTMM, MPUKIAAHBIX acHeKTax OMOJOTMYEeCKHX 3HaHuU. JlJid pa3BUTHS U
NoJIepKaHUsl MHTepeca OOydaroIuXxcsi K OWMOJIOTUH HapsAay €O 3HAUYUTEIbHBIM
00BEMOM TEOPETUUYECKOTO MaTepualia B COACPKAHUHM MPOrpaMMbl MO OMOJIOTUH
MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEUN CTAHOBJICHUS U PA3BUTHUSA TOW WM MHOMN
00JacTu OMOJIOTMH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyO€KHBIX YUYEHBIX B PEIICHHE
BOKHEHIIMX OMOJIOTHYSCKUX M SKOJOTHUSCKHUX IMPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBJIaJICHE OOYYaIONMMUCA 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU-
3allMM KUBBIX CUCTEM PAa3HOr0 paHra W MpUOOpEeTeHHEe YMEHUN HCMHOIb30BaATh 3TH



3HaHUA B (POPMUPOBAHUU MHTEpECA K OMpPeaeTIEHHOI 001acTh MpoQecCHOHATbHON
JeSITEIbHOCTH, CBSA3aHHOW C OMOJOTHEH, Wil K BbIOOpY Y4eOHOro 3aBeleHus AJis
IPOAOHKEHUS OMOJIOTHYECKOT0 00pa30BaHUsl.

JlocTikeHue 1eu u3ydeHusi yueOHoro npeamera «buonorus» Ha yriyonén-
HOM YPOBHE 00€CIeYMBaETCA PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOEHHUE OOYYAIOIIUMHUCA CHCTEMbI OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOTO00Opa3uu U 0OCOOCHHOCTSAX OMOJIOTMUECKUX CHCTEM (KJIETKa, opra-
HU3M, TOMYJISLKS, BUJ, OuoreorneHo3, ouocdepa); 0 BHIJAIOMIUXCA OTKPBITUSIX U
COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHY;

O3HAKOMJIEHUE OOYYArOIIMXCS ¢ METOJaMH IMO3HAHUS JKUBOM MPHUPOJBI: HC-
CJIEIOBATEILCKUMH METOJIaMH OMOJIOTUYECKUX HAYK (MOJIEKYJISIPHON U KICTOYHOM
Ouonoruu, SMOpPUOJIOTHH U OUOJOTUU PA3BUTHUS, TEHETUKU U CEJICKIUU, OUOTEX-
HOJIOTUW M CHHTETHUYECKOW OMOJIOTHH, AJICOHTOJIOTHH, SKOJIOTHH); METOJaMH Cca-
MOCTOSITEIBHOTO TIPOBEJCHUS OMOJIOTHYECKUX MCCIIEOBAHUN B TaOOPaTOpPHH H B
npupojie (HaOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE);

OBJIaJIcHHE OOYYAIONIUMUCS YMEHHUSIMU: CaMOCTOSITEIbHO HaXOAUTh, aHAIU-
3UpOBaTh U HCIOJIb30BaTh OMOJOTMYECKYIO MH(OPMALNIO; MOJIB30BAThCsl OMOJIO-
TUYECKOH TEPMUHOJIOTHEH M CHMBOJIMKOW; yCTaHABIMBAThH CBSI3b MEXKIY Pa3BUTH-
eM OHOJIOTUM M COIMAIBHO-DKOHOMHUYECKUMH U HKOJIOTMYECKUMHU TpodiIeMaMu
YeJI0BEYECTBA; OLEHUBAThH IOCIEIACTBUS CBOEH AEATEIBHOCTU IO OTHOIICHUIO K
OKpY>Karolllel MpUpOIHOH cpesie, COOCTBEHHOMY 3/I0pPOBBIO U 3/10POBBIO OKpYKa-
IOIUX JIIOJICH; 000CHOBBIBATH U COOIIOAATh MEPhI MPOMUIAKTUKY UH(PEKITMOHHBIX
3a00JIeBaHUM, MpaBujia MOBEACHUS B MPUPOJIC U oOecreueHrs 0e30MmacHOCTH CO0-
CTBEHHOU XKM3HEIEATEILHOCTH B YPE3BBIUAWHBIX CHUTYAIIUSX MTPUPOTHOTO M TEXHO-
TeHHOTO XapaKTepa; XapaKTeprU30BaTh COBPEMEHHBIE HAyYHbIE OTKPBHITHUS B 00Ja-
CTH OMOJIOTHH;

pa3BUTHE Y O0yUaIOIUXCS WHTEIIIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
B IpOILIeCCe 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU HCCIIe-
JIOBAaHUSIMUA B OMOJIOTHH, PEIIaeMbIMU €10 MpoOeMamMu, METOJIOJIOTHEN OHOIOr -
YECKOTO HCCIICIOBAHUS, MPOBEJACHUS IKCIEPUMEHTAIBHBIX WCCIEAOBAHUM, pellie-
HUs OMOJIOTUYECKHX 3aJ71a4, MOJCIUPOBAHUS OMOJIOTUYECKNX OOBEKTOB U TIPOIIeC-
COB;

BOCTIHTAaHNE y 00YYaIOIMINXCs [ICHHOCTHOTO OTHOIIICHUS K KHBOW MPHUPOJIC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TPAMOTHOCTH, OOIIEH KyJIbTyphl TOBEACHUS B MPUPOJIC; WHTErpa-
IIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;



npruoOpeTeHre 00yJaroNMMUCS KOMIIETEHTHOCTH B PAIMOHAIBLHOM TPHUPO-
JIOTIONTE30BAHMHM (COOTIOICHUE TIPABIIT TIOBEICHUS B TIPUPOJIE, OXPAHBI BUIOB, KO-
cucteM, ouochepsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBSI M 37IOPOBbS OKPYKAIO-
X Jroaed (cobnoaeHus Mep npodUIaKTUKU 3a00JIeBaHMM, oOecreueHne 0e3-
OMACHOCTHU KU3HENIEATEILHOCTH B YPE3BbIUAMHBIX CUTYAlUSIX MPUPOTHOTO U TE€X-
HOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIh30BAHUS OMOJIOTUYECKUX 3HAHUA U yMe-
HHUU B ITOBCEJIHEBHOM >KU3HMU;

CO37[aHME YCJOBHUM Il OCO3HAHHOTO BBHIOOpa OOYYAIOUIUMHUCA WHIUBUIY-
abHOU 00pa3oBaTENIbHON TPAEKTOPUHU, CIOCOOCTBYIOUIEH MOCIEAYIONIEMY MPO-
(dbeccuoHaNbHOMY CaMOOIIPEACIICHUIO, B COOTBETCTBUU C WHJIWBUIyAIIbHBIMU WH-
TepecaMu U OTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yU€HHE OMOJOTHH Ha yriIyOJICHHOM
YpOBHE cpeaHero obiero oopazoBaHus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 1aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCSA ¢ YUETOM CHEIU(UKN ero COJASp KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJIKEHNE OUOJOTUYECKOTO 00pa30BaHUsl B OpraHU3alUsIX CpeaHero npodec-
CHOHAJIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX paboT. Taxxke ydactue
OOyYaroIuXcs B BBITOJTHCHUH TMPOSKTHBIX M YY€OHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMpPECISIETCS] YUUTEJIEM Ha OCHOBE MMEIOIINXCS MaTepHallb-
HO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepxaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Oouosiornu. buonornueckue Hayku U U3ydaemble UMU MpoOsieMbl. DyHAaMEHTalb-
HbIE, TPUKJIAHBIE U TOMCKOBBIC HAYYHBIE UCCIEAOBAHUS B OMOJIOTHH.

3HaueHre OMoJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA: MEIHIIMHE, CEJIBbCKOM XO3SMCTBE, MPO-
MBIIIJICHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apseut, I'. Mennens, B. U. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupl u cxeMbl: «CBsI3b OMOJIOTUH C APYTUMH HayKaMmn», «Cucrema OHno-
JIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTeMbl Kak MnpeameT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX CH-
CTEM: €JUHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U LEJOCTHOCTD, CIIOKHOCTh
U YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIUsd, CAMOBOCIIPOU3-
BEJICHUE, Pa3aPaXUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aly >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHE-
BbIi, OPraHU3MEHHBIN, MONMYJIALHMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoneHOTH-
yeckuit), ouocdepusiil. [Iporeccsl, Mpoucxoasiue B >XKMBbIX cucTeMax. OCHOBHbIC
npu3Haku xuBoro. Kusnp kak ¢opma cyiiecTBoBanusi matepun. Hayku, usydaro-
LIM€ )KUBbIE CUCTEMBI HA PA3HBIX YPOBHAX OPraHU3aLINH.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckoi Hayku. HaOmronenwue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3anus, MeraaHanus. [lonaTue o 3aBucumMon n
HE3aBUCUMOUN nepeMeHHoM. [lnanupoBanue skcnepumenTta. IloctaHoBka u mpo-
Bepka rumnote3. Hynesas runoresa. [lonstre BpiOOpKU U €€ A0CTOBEpHOCTH. Pa3-
Opoc B Omosiornueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MOJYYEHHBIX pe3yJibTa-
TOB. [Ipy4unHBI UCKaXEHUS PE3YIbTATOB IKCHIEpUMEHTA. [IOHSITHE CTaTUCTUYECKO-
ro TecTa.

JdemoHcTpanuu

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY, «bromornueckue cucre-
MbI», «CBONCTBa KUBOM MaTepuu», «YPOBHU OPTraHU3ALMH >KUBOM MHPUPOIBD,



«CTpoeHue XMBOTHOU KIETKW», «TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEJO-
BEUYECKOT0 opranuszMay, «buoreornenos», «buochepan, «Metoabl u3yueHus KUBOU
PUPOJIBIY.

O6opynoBanue: abopaTopHoe o0OpydOoBaHUE Ui MPOBEIACHUS HaOIOze-
HUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «licronp30BaHue pasinUYHBIX METOAOB IPU U3y4de-
HUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Krnerka — cTpyKTypHO-(pYHKIIMOHAIbHAS €IMHUIIA KUBOTO. VICTOpUS OTKpBI-
tus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M.
[nefinenH, P. BupxoB). OCHOBHBIE MOJ0KEHNA COBPEMEHHOM KJIETOUYHON TEOPUHU.

MeTonbl MOJNEKYJIAPHON M KIETOYHOW OMOJIOTMH: MUKPOCKOIHUSA, XPOMATO-
rpadusi, sneKkTpodope3, METOJ MEUEHBIX aTOMOB, TuddepeHiranbaoe HeHTpudy-
TUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue (uKcupoBanHvlx Kiemok. DIeK-
TPOHHAsI MUKpockonusi. Kongokanvnas muxkpockonus. Bumanvnoe (npudicusnen-
Hoe) uzyuenue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKON, MHUKPOIMpENnaparbl pacTUTENIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «/3yueHne METOIOB KIECTOYHON OMOJIOTHH (XpoMa-
torpadusi, anexkrpodopes, nuddepennansuoe neHtpudyruposanue, [11P)».

Tema 4. Xumunueckasi Opranu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bopa u e€ posb Kak pacTBOPUTENS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUU KIIET-
KM, TEIUTIOperyisiuud. MuHepaabHble BEUIECTBA KIETKH, UX OMOJIOrHYecKas poJb.
Ponp KaTUOHOB M aHMOHOB B KIIETKE.

Oprannyeckue BelleCTBa KIETKHA. buonornyeckue nonumepsl. benku. Amu-
HOKHCIIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBod MmoJekynbl. [lepBuynas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
cTpykTyphl. Jlenatyparus. CoiictBa 6enkoB. Kiaccudukaiusa 6enkoB. buosoru-
yeckue QyHKIUM O0enKoB. [Ipuonsi.

YraeBoasl. MoHOCaxapuabl, AUCaXapuibl, OJIUTOCAXapUIbl U MOJIUCAXAPUIBI.
OOmumii 1IaH CTPOeHUsI U (PUBUKO-XMMUYECKHE CBOWCTBA yrieBOJ0B. buomornue-
cKkue (DyHKITMH YTJIEBOJIOB.



Jlumunet. I'uapodunsHo-TUapOodhoOHbIE cBOMcTBA. Kitaccudukamus nunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKU, crepouisl. bruonorunueckue GpyHkuuu iu-
nuoB. OOmme cBOMCTBA OMOIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnmun komruiementapuoctu. [IpaBmio Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u Oouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /pyeue nykneosuompugocpamor (HTD). CexBenupoBanue JIHK. Memo-
Obl 2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHEe U OMO(HU3NYECKUe UCCICTOBAHMS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl Ouomoiiekyl. Modenupoganue cmpyk-
mypul U QYHKYull OUOMONEKYN U UX Komniekcos. Komnvromepnulti ouzatin u opea-
HUYeCKUll CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHATO208.

JleMoHCTpanun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEKHWBOW MHPHUPO-
ney, «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOEH.

Tabmuubl u cxembl: «lleproguyeckas TaOIUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moBy, «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTypbl O€IKOBOM MOJIEKYIbl», «CTpOeHHE MOJIEKYJ yT-
J1eBoA0B», «CTpoeHHe MOJIEKyYJ JIMNUI0BY, «HykiienHOBbIE KHUCIIOThDY, «CTpOCHHE
Monekyiasl ATO».

O6opynoBaHue: XUMUYECKasl MOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass padora «lccienoBaHnne HYKICHMHOBBIX KHCJIOT, BBIJICJICH-
HBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHure npokapuoTUIeCcKou kiaeTku. Kierounas creHka OakTepuid 1 apxen.
OcobGeHHoCTH CTpoeHUs TeTepoTpodHOIN U aBTOTPO(GHON MPOKAPUOTHUESCKUX KITe-
TOK. MecTo 1 pojib MPOKapHOT B OUOIIEHO3AaX.

Crtpoenne W (PyHKIIMOHUPOBAHHUE JYKAPUOTHUECKOW KieTku. [lma3zmatudye-
ckas MeMmOpaHna (razmanemMma). CTpykTypa Iuia3MaTu4eckoid MemOpanbl. TpaHc-



MOPT BEIIECTB Yepes3 IIIa3MaTUIECKyI0 MeMOpaHy: naccuBHbIN (qud¢y3us, odmuer-
yéHHast qud¢y3usi), aKTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOIMTO3, Qaronuro3. Jk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOM CTEHKHU PAaCTEHUH, TPUOOB.

[Huronna3zma. [{uro3ons. [utockenet. [IBuxkenune nuromniazMbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(BIIC), anmapart ['onbmku, TU30COMBI, UX cTpoeHUE U GyHKIMHU. B3anMocBs3b 01-
HOMEMOPAHHBIX OpraHOUJIOB KJIEeTKU. CTpoeHHE TpaHyJSIPHOTO peTUKyIyma. Me-
xanusm Hanpaenenus 6enkos ¢ IIIC. Cunre3 pacTBopuMbIx OenkoB. CHHTE3 Kile-
TOYHBIX MeMOpaH. ['magkuii (arpaHyJspHBIN) SHAOIIA3MATHYECKHN PETHKYIIYM.
CekperopHast ¢yHkuusi annapara ['onbmxu. Moougukayusa benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 onvoxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kinetok. Kiterounstii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJIbI KJIETKH: MUTOXOHIPHH, IUIaCTUbL. [Ipouc-
xooicoenue mumoxonopui u niacmuo. Cumbuocenes (K.C. Mepeosckosckuii, Jl.
Mapeynuc). Ctpoenne u (pyHKIIMM MUTOXOHApHUA M 1uiactui. [lepBuuHble, BTO-
PUYHBIE U CJIOXHBIE IIACTUIBI (POTOCHHTE3UPYIOUINX JYKApPHOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JICUKOIUIACTHI BBICIINX PACTEHUN.

HememOpanHubie opranouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOMUJIOB KJIETKHU. PubGocomel. [lpomescymounvie ¢hunamenmor. Muxpoduiia-
MEHTBI. AKmuHosble Mukpoguiamernmsi. MblICUHbIE KIETKU. AKMUHOBblE KOMNO-
HeHmbl Hemblueunblx Kiemox. Mukpotpyoouku. Knetounsiit nuentp. Ctpoenue u
JBUKEHHE J>KTYTUKOB M pecHUYeK. MHUKpOTpyOOukH uUTOIUIa3Mbl. LleHTpuosb.
benku, accoyuuposannvie ¢ mukpoguramenmamu u muxpompyoouxamu. Momop-
Hble OenKu.

Anpo. OGosouka siApa, XpOMAaTHH, KapHoILa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuuu. AnepHsiii 6enKoBbId MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHHUE XPO-
MOCOM B MHTep(ha3HOM siape. Dyxpomamun u cemepoxpomamur. benku xpomaru-
Ha — TUCTOHBL. JJuHamuxa si0eptotl 06010uku 8 mumose. oepuwiii mpancnopm.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabnuubl 1 cxeMbl: «CTpOEHUE FYKApUOTUUECKOU KIIETKH», «CTPOCHUE KHU-
BOTHOU KJIETKW», «CTpOEHUE PACTUTENBHOU KIETKW», «CTpOEHHE MUTOXOHIAPUI,
«Anpo», «CTpoeHne NPOKAPUOTHIECKON KIIETKNY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpOINpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.



JlabopaTtopHasi padora «JI3ydyeHre CTpOEHHUs KIETOK Pa3jJu4HbIX OpraHU3-
MOBY.

IIpakTuyeckas padora «l3ydyeHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuasi paGora «lccnenoBanue minazMonM3a M JIeMJIa3MoJIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnyeckas padora «/3yueHue NBHKEHHS LUTOILIA3Mbl B PACTUTEIb-
HBIX KJIETKaxX).

Tema 6. O0OMeH BelecTB M NPeBpPallleHUE JHEPIUH B KJIETKE

AcCUMHIIALINS U TUCCUMIISIIIUS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrneueHrne KieTku: npespamenue ATD B oOMeH-
HbIX npoueccax. GepMeHTaTUBHBIN XapaKTep peakuuil KIETOYHOTO MeTaboIM3Ma.
depMeHTHI, UX CTPOEHUE, CBOMCTBAa U MexaHu3M aenctBud. Kodepmentsl. Otinu-
4usi (PEPMEHTOB OT HEOPraHMUYECKUX KAaTalu3aTOpPOB. belaku-akTuBaTophl U OENKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKUUN OT pa3IMYHBIX
(bhakTopOoB.

[lepBUYHBINA CUHTE3 OPTAHUYECKHUX BEIIECTB B KileTKe. DoTocuHTEe3. AHOKCU-
2eHHbIU U OKCUceHHbI homocunmes y bakmepuii. Ceemocodbuparowue nuemermol
U nueMeHmvl peakyuonHo20 yenmpa. Poiab XJI0poIuiacToB B npoiecce GOTOCHUHTE-
3a. CeroBas u TemMHOBas pa3bl. Pomoovixanue, Cs., Cy. u CAM-munst homocun-
me3a. 1IpoaykTuBHOCTh (oTOCHHTE3a. BiusHME pa3inyHbIX (PAKTOPOB HA CKO-
pocThb (hoTocuHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUDHUIIUDPY-
Iole OakTepuH, >KeIe300aKTepuu, cepoOaKTEepUH, BOJIOPOIHbIE OakTepuu. 3Ha-
YEHUE XEMOCHUHTE3a.

AHa3poOHbIe opraHu3Mbl. Buabl 6poxenus. [IponykTel OpoxkeHuss U UX HC-
MOJIb30BAHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKThI OMOTEX-
HOJIOTHH W BO30YyIuTENH O0JIE3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl 3HEepreTudeckoro oomena. IloaroroBuTens-
HBIH dTan. ['ukoin3 — 0ECKUCIOPOIHOE PaCIIEIIIICHUE TITFOKO3BI.

buonornyeckoe OKHUCIEHHE, WIH KJIETOYHOE JAbIxaHue. Poiab MUTOXOHIpUl B
nporeccax ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENbHOE
dochopmiupoBanue. Iuepeus membdpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnoti AT®-cunmasel. lpenmyiiecTBa adpoOHOrO MyTH 00-
MEHa BEeILECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JeMmoHcTpanuu

[Toptpetst: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. On-
reasrapar, I1. Mutyemn, I'. A. 3aBap3uH.



Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 00Men», «brocunTes
oenka», «Ctpoenne pepMeHTa», « XEMOCHHTE3Y.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHUE ISl MIPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopuas padora «l3yueHue KaTalMTHUUECKOW aKTUBHOCTH (pepMeH-
TOB (Ha MPUMEPE aMIJIa3bl WM KaTalasbl)y.

JlabopaTtopuasi padora «/3ydeHue (pepMEHTATHUBHOTO pACIICIIIICHUS IIe-
pOKCHIa BOJOPOJA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue npoiieccoB GOTOCUHTE3a U XEMOCHHTE-
3a».

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TLIXAHUSD.

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KiIeTKe

Peakuun mMarpudHoro cunresa. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpunuusa — Marpuunbii cuHte3 PHK. [lpuHnmne! Tpas-
CKPUIIIAN: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co-
3pesanue mampuynvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBust 6uocuntesa 6enka. Kogupopanue amuHokucnot. Pois pubocom B 61o-
CUHTE3€e OelKa.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiius akTUBHOCTHM T'€HOB Yy MNpOKapuoT. I'mmores3a
onepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmovl 3KCnpeccut 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsl 2enog. Perynsaius 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3suThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux supycos, PHK-cooepaicawux supycos, bakmepuogazos. Oo-
pamuas MmpaHcKpunyus, pegepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi 4yenoBeka, KUBOTHBIX, pacteHui. CIIN], COVID-
19, conmanbHbie U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvoie pynxyuu 6eaxos. Cnocobvt 00cmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBanoBCKHA.

Tabmuubl u cxembl: «brocuntes O6enkay, «['eHeTnyeckuit kon», «Bupyco»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».



Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsiii nuki, ero nepuonsl u perynsauusa. Marepdaza u muros. Ocoben-
HOCTHU TPOLIECCOB, poTeKarommx B uHTepdase. [loaroToBka KIeTKU K AEICHUIO.
[IpecunteT4YeCKU (TOCTMUTOTHYECKHI), CHHTETUUECKUH M TTOCTCUHTETUUCCKUI
(IPeMUTOTHUYECKU ) TEPpUOIBI HHTEP(A3HI.

Martpuunbin cunres JIHK — perumkanums. [Ipunnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAIIIEIBHOCTh. Me-
xaHu3M perukanuu JJHK. Xpomocomsl. CTpoenue xpomocom. Ternomepsl U Te-
JoMmepasza. XpOMOCOMHBIN Ha0Op KIETKU — KapuOTUN. [[UNIOUIHBIN U Tariona-
HBIM HA0OPBI XpoMocoM. ['oMonornyHbie XpoMocombl. [10J10BbIE XPOMOCOMBI.

Henenue kinetkd — Muto3. CTaauu MUTO3a U MPOUCXOASIINE B HUX MPOIIEC-
cpl. Tunbl MuTO3a. KaprOKMHE3 ¥ IUTOKMHE3. bHOIOrnYecKoe 3Ha4eHHE MUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemass KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue Mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocomy, «Pemmkanusa JJHK».

OOopynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKA JIYKa».

JlabGopaTopHnasi padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapa-
Tax».

JlaGopaTopnas pabora «HaOmroienre MUTO3a B KJIETKAaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonornyeckoe pasznooOpaszue opranu3zMoB. OTHOKIETOUYHBIE, KOJOHUAJb-
HbIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUSI U >KU3HEAECATENbHOCTU OJHOKJIETOYHBIX OPraHu3-
MoOB. baktepuu, apxeu, 0JTHOKJIETOUYHbIE TPUObI, OAHOKIETOYHbIE BOJAOPOCIH, IPY-
rue npoTucThl. KojloHManbHbIe OpraHn3MBl.

B3anMoCBs3p 4acTe€l MHOTOKJIETOYHOrO OpraHu3Ma. TkaHW, OpraHbl U CH-
cTeMbl opraHoB. OpranusM Kak eauHoe 1esnoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTENbHBIX TKAaHEW: oOpa3oBaTelbHAas, MOKPOB-
Hasl, MPOBOJISIIAS, OCHOBHAsA, MexaHudeckasi. OCOOEHHOCTH CTpoeHUs, QYHKIINN 1
PaCIIOJIOKEHUS TKAHEW B OpraHax pacTECHHM.



TKaHM XKUBOTHBIX U YEJIOBEKA. THIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIIeuHasi, HepBHasi. OCOOEHHOCTH CTPOCHUS, PYHKITUN U pac-
MTOJIOKEHUS TKAHEW B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEPATUBHBIE OpraHbl pacTeHuil. Opransl U cu-
CTEMBI OPTraHOB KUBOTHBIX U YeoBeKa. OyHKIIMU OPraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUM ckener. CTpoeHue U TH-
bl COEIMHEHUS KOCTE.

JIBr>KeHue opraHu3MoB. JIBHKEHHE OJTHOKIIETOUYHBIX OPraHU3MOB: aMEOOUI-
HOE, JKTYTUKOBOE, PECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPOMU3MBI
Y HACTUHU. J[BMKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIICYHAS CHU-
crema. Pednexc. CkeneTHbie MBI U UX paboTa.

[Iutanune opranusmos. [lormomieHre BOABI, YIVIEKUCIOTO ra3a U MUHEPAJIb-
HBIX BELIECTB pacTeHUsIMU. [Iutanue )KkMBOTHBIX. BHYTpPHUIIOJIOCTHOE U BHYTPUKJIE-
TOYHOE nuieBapeHue. [IuTaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENBl MUIIEBAPU-
TEJIbHOTO TpakTa. [IumeBapurensHbie xene3nl. [IunmeBapuTensHas cucteMa 4emno-
BEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixanue. JlpixarenbHasi HOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOCHUA JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXa-
TeJIbHAsl CUCTEMA 4YeJloBeKa. MexXaHn3M BEHTWISALMU JIETKUX Y NTUL U MJIEKOIHU-
Taromux. Perymnsamus apixanus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BemecTB y KMBOTHBIX. KpoBeHOCHast cuctemMa u €€ opranbl. Kpose-
HOCHAsl CUCTE€Ma MO3BOHOYHBIX )KMBOTHBIX M 4yesioBeka. Cepane, KpOBEHOCHBIE CO-
Cyllbl U KpoBb. Kpyru kpoBooOpalieHus. DBOJIOIMOHHBIE YCIOKHEHUSI CTPOCHUS
KPOBEHOCHOM CHCTEMBI TTIO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysius.

Brinenenue y oprann3moB. Beinenenue y pacrenuid. Beigenenue y »KuUBOT-
HbIX. CokpaTuTesbHble Bakyosd. Opranbsl BbljiesieHUs. DUIbTpaIus, CEKpPELUns U
oOpaTHOE BCAChIBaHME KaK MEXaHU3MbI pabOThl OpraHoB BbiAeieHUs. CBsI3b MOJIO-
CTHU TeJla ¢ KPOBEHOCHOW U BBIICIUTEIBLHONW CUCTEMAaMU. BoljiesieHue y no3BoHOY-
HBIX JKUBOTHBIX W uenoBeka. [louku. Ctpoenue u GyHKIMOHUpPOBaHUE HEePpOHA.
OOpa3oBaHue MOYH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJJHOKJIETOUYHBIX OpraHu3MoB. Criopbl Oak-
TEPUN U LUCTHI MPOCTEHIINX. 3allUTa Y MHOTOKJIETOYHBIX pacteHui. Kyrukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3alIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M MX MPOU3BOJHBIE. 3a-
MTa opraHu3ma ot OosesHedl. UMMyHHas cuctema venoBeka. KieTouHbld U ry-



MOpaJIbHBIE UMMYHHUTET. BpoKaEHHBIA U MPUOOPETEHHBIN crienupuueckuii um-
MyHHUTET. TeopHs KIOHAIbHO-CeNeKTUBHOTO uMMyHuTeTa (I1. Opnux, @. M. bep-
HeT, C. Tonerasa). BocnamurenbHble OTBETHl OpPraHu3mMoB. Poib BpOKIEHHOrO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BAHUM.

PazgpaxuMoCTh M peryisiius y OpraHu3moB. Pa3npaXuMoCTh y OJIHOKIIE-
TOYHBIX OPraHu3MoB. Takcuchl. PazmpaxxumMocTs u perynsuus y pacteHuil. Pocto-
BBIC BEILIECTBA U MX 3HAYCHHE.

HepBHas cuctema u pediiekTopHas peryisiust y >KMBOTHbIX. HepBHas cu-
cTeMa U €€ OTHAEJbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y
KUBOTHBIX. OT/ENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Pediekc u pe-
daexropHas nyra. be3ycinoBHbIE U YCTIOBHBIE PE(dIEKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAS CHCTEMA YXMBOTHBIX W YEJIOBEKA.
JKenespl PHAOKPUHHOM CUCTEMBI M MX TOpPMOHBI. [leficTBHe ropMoHOB. B3aumo-
CBSI3b HEPBHOM U YHIOKPUHHOMN cucTteM. [ unoranamo-runogpusapHas cucrema.

JleMoHCTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BO-
nopocnn», «bakrepun», «IIpocreimme», «Opranbsl UBETKOBBIX pacTeHH», «Cu-
CTEMBI OPraHOB IIO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTPOCHUE HACEKOMBIX),
«Tkanu pactenuit», «KopHeBble cuctembn, «Ctpoenue cTedis», «CTpoeHue Ju-
CTOBOM IIACTUHKMW», « TKaHU KUBOTHBIX», «CKeneT venoBekay, «lIumesapurens-
Has cuctema», «KpoBeHOocHas cuctemay, «/lpixarenpHas cucrtema», «HepBHas cu-
creMan, «Koxa», «Mplleynass cucteMmay, «BplaenuTenpHas cucTeMay, «HIO0-
KpUHHasA cucreMa», «CtpoeHne Mpiish, « IMMyHHTET?, « KHIIEUHONIOIOCTHBIEY,
«CxeMa nuTaHus pacTeHui», «K KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKUBOTHBIX),
«Ctpoenue ruape», «CtpoeHne miaHapun», « BHyTpeHHee CTpOEHHE HOKIEBOTO
yepsi», «HepBHas cucrema puio», «HepBHast cucrema nsarymkuny, «HepBHas cu-
cTema MpecMbIKarIuxcsa», «HepBHas cucrema ntuiy, «HepBHas cuctema Mieko-
nuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopyioBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTsbl OJIHOKJIETOYHBIX
OpPraHW3MOB, MUKPOINIPENapaTsl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM Hace-
KOMBIX, UIJIOKOKHX, KUBbIE SK3EMIUIAPhl KOMHATHBIX pacTeHui, repOapuu pacre-
HUN Pa3HBIX OTHEJOB, BIAKHBIE NPENAPAThl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJlOBeKa, 00OpyAOBaHHE s
JEMOHCTPAMA TOYBEHHOTO M BO3AYUIHOTO IWTAHUS PACTEHUM, PaCUIETUICHUS
Kpaxmaia ¥ OeJIKOB 1o JeicTBreM (epMEeHTOB, 000pyaI0BaHUE IJIsl JEMOHCTpa-
LN OIIBITOB 10 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXAaHNU3Ma JbIXaTellb-
HBIX JBUKEHUH, MOJIETIU TOJIOBHOIO MO3ra Pa3Jn4HbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».



JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Busbl 0ecronoro pa3sMHOXKEHHs: TIOYKOBAHUE, CIIOPYIISAIUs, pparMeHTa-
s, KIIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KeTkW, Wiau rametsl. Meiio3. Craauu
Meito3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Meii03a U MOJIOBOro npouecca. Melo3 U ero MecTo B JKU3HEHHOM LIUKJIE OPraHu3-
MOB.

[IpenzaponeieBoe passurue. ['amerorenes y suBOTHBIX. [10510BBIE KEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorere3. CTpoeHue
IIOJIOBBIX KJIETOK.

Om1010TBOpEHNE U SMOPUOHAIIBHOE pPa3BUTHE KMBOTHBIX. CrOCOOBI OILIO-
JOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE Pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgocenos u mooenu mopgoeeneza. Craguum sMOpHUoreHe3a >KUBOT-
HBIX (Ha npumepe Jarymkn). poodnenue. Tunel qpobnienus. [Jemepmunuposannoe
u HedepmunuposarnHoe Opodbnenue. brnacmyna, munvr onacmyn. OcoOEHHOCTH
JIpOOJICeHUsI MJICKOTUTAIONIUX. 3apOJbIIIEBbIC JUCTKUA (TacTpyisuus). 3akiagka
OpraHOB M TKaHEH U3 3apOABILIEBBIX JIMCTKOB. B3auMHOE BIMSHUE YacTe pa3BU-
BAIOIIETOCS 3apojbiiia (AMOpHOHANIbHAS MHAYKIIHS). 3aKiajka IJIaHa CTPOCHUS
JKUBOTHOI'O KaK pe3yJibTaT MEPAPXUUECKUX B3aWMOJECHCTBUM T'€HOB. BinsHue Ha
AMOPHUOHATILHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEbI.

Poct u pa3Butue xuBoTHbIX. [locTamMOproHanbHbd niepuof. [IpsMoe u He-
npsiMoe pa3Butue. Pazsutue ¢ MmeraMop@o3oM y 6€Cri03BOHOUYHBIX M MIO3BOHOYHBIX
YKUBOTHBIX. bHOJIOrMYecKoe 3HAYEHHE MPSIMOTO M HENPSIMOTO pa3BUTHS, UX pac-
pocTpaHeHue B Mpupoje. Tumsl pocTta KUBOTHBIX. PaKTOPHI PETYISIIIUU pOCTa
KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHUOHAIBHOIO PAa3BUTUS Y JKUBOTHBIX U
yenoBeka. [lepuoasl oHTOorenesa uenoeka. CTapeHue U CMEPTh Kak Ouoioruye-
CKHE ITPOLIECCHI.

PasMHoxeHne m pasputue pacteHui. ['amerodur m cmopodur. Meiio3 B
JKU3HEHHOM IIMKJIe pacTeHuid. OOpa3oBaHue Crop B mpoiecce Meiio3a. ['amerore-
He3 y pacTteHnil. OIUIOAOTBOPEHHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MoOB. [[BOil-
HOE OTUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbI peryJisIliMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. lIneman.



Tabmuibl u cxemsl: «BereTaTuBHOE pazMHOXKEeHHE», « THMBI Oecrosoro pas-
MHOXXEHU», «Pa3MHOXeHNEe XIaMUAOMOHAAby, «Pa3MHOXKeHNUe 3BIICHB», «Pa3-
MHOXEHHUE TUIpbD, «Meito3y», «XpoMocoMely, «I'amerorenesy», «CTpoeHue siiiie-
KJIETKU U CIIepMaTo30uia», «OCHOBHBIE CTalud OHTOTeHE3a», «lIpsiMoe u Hemnps-
MO€ pa3BUTHE», «Pa3BUTHE MalICKOT0 XyKay, «Pa3Butue capanum», «Pa3Butue -
TYLIKW», «J[BOMHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHU», « CTpOECHHUE CEMSH
OJTHOJIOJIBHBIX M JIBYJIOJIBHBIX PACTEHUIY, «/KU3HEHHBIN UK MOPCKOM KalyCThD»,
«KM3HEHHBIN UUKI MXa», «KU3HEHHBIN HUKI NATOPOTHUKAY, «KM3HEHHBIN LUK
COCHBD».

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMATO30U10B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BblsIBIEHUE MPU3HAKOB CXOJCTBA 3apOJBIIICH MO-
3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIUX PACTE-
HU.

Tema 11. I'eHeTuka — HayKa 0 HACJEACTBEHHOCTH M M3MEHYMBOCTH OP-
raHU3MOB

HcTtopust cTaHOBNIEHUSI U pa3BUTHUSI TEHETHKU Kak Hayku. Padotel I'. MeHne-
ns, I'. ne @puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B PAa3BUTUH I€HETH-
ku. Paboter H. K. Konbniora, H. . BaBunona, A. H. benozepckoro, I'. JI. Kapme-
yeHko, 10. A. ®dwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, (DEHOTHII.
OCHOBHBIE METOJbI TE€HETUKHU: THUOPHUIOJIOTUYECKUN, ITUTOJIOTUUECKHUM, MOJEKY-
JISIPHO-T€HETUYECKUU.

JleMmoHCTpauumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Ba-
BwiIoB, A. H. benosepcknii, I'. 1. Kapneuenko, 0. A. ®wmnuenko, H. B. Tumo-
beeB-PecoBckui.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEeMBbI CKPEITUBAHUS.

Jlabopatopuasi padora «/[po3oduna kak 00BEKT TeHETHUECKUX UCCIeI0Ba-
HUN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akon MeHens — 3aK0H €TMHO00-
pasusi THOpUIIOB TIepBOro nokojeHus. [IpaBmio momuHupoBaHusi. Bropoii 3akoH



Menaenss — 3aKOH pacIIeIUIeHUus NPU3HAKOB. [luTomornyeckue OCHOBBI MOHOTH-
OpHUIHOTO CKpelMBaHUs. [ MMoTe3a YUCTOTHI TAMET.

AHanuzupytoniee ckpemuBanue. [[poMeKyTOUHbIN XapakTep HacleIOBaHMUS.
Pacuienienrie Npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HaclleJOBaHUsI MPU3HAKOB. LlUTOMIOrMYEeCKre OCHOBBI TUTMOPUAHOTO CKpEIIUBa-
HUSL.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBaHUE T€HOB, HAPYIICHUE CIEIVIEHUS MEXKIYy reHaMu. XpOMOCOMHAs TE€O-
pHs HACJIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS o1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIA IOJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre nNpu3HaKkoB, CLEIUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIN ajuienn3M. B3anMoaeincTBue HeayulenbHbIX TeHOB. KoM-
IJIEMEHTAPHOCTH. DnucTas. [lonmnmepus.

['eHETMYECKUIT KOHTPOJIb Pa3BUTHUSI PACTEHUM, )KUBOTHBIX M YEJIOBEKA, 4 TaK-
*e (U3HOJOTUYECKUX MPOIECCOB, MOBEICHNUS U KOTHUTUBHBIX QyHKUUN. ['eHeTu-
YeCKHe MEXaHU3Mbl CHMOMOTeHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Tapa-
3UT» U «XO35IUH — MUKpOOHOM». ['eHeTHYecKue acreKThl KOHTPOJIS U U3MEHEHUS
HACIIEJICTBEHHOW MH(GOPMAIIMU B IIOKOJICHUSX KJIETOK U OPraHUu3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiit 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3axoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CluermyieHHOe HacjleloBaHuE MPU3HAKOB y Npo3oduiibly, «I'eHeTnka monay, «Ka-
puotun uenoBekay, «Kapuotun apozodunsy, «Kapuorun nruib», «MHOXe-
CTBEHHBIN aJUICIIN3M», «B3anMoaeiicTBre TEHOBY.

O6opynoBaHue: MOJENb JJIsl IEMOHCTPAIMKM 3aKOHOB €IMHOOOpa3usi THOpu-
JIOB MEPBOTO MOKOJEHUS U PACIICIUICHUS MPU3HAKOB, MOAEIb ISl JEMOHCTPAUU
3aKOHA HE3aBUCHUMOTrO HAcCJEJOBAHUS MNPU3HAKOB, MOJEIb ISl JEMOHCTpalUU
CLUEIUICHHOI'O0 HACJEI0BAHUS NMPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKPOIpPENapar:
«JIpozodmmay.

IIpakTnueckass padora «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKpe-
HIMBaHUA Y IPO30DUIBI».

IIpakTuyeckas padora «/3yueHue pe3yibTaToB JUTUOPUIHOTO CKpPEITUBA-
HUS Y APO30PUITBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



BzaumopeiicTBue reHoTuna u cpeasl npu popmupoBanuu ¢pexHorumna. M3men-
YHUBOCTb MPHU3HAKOB. KaueCTBEHHbIE U KOJMYECTBEHHBIC NMPU3HAKA. BUIBI N3MEH-
YHMBOCTH: HEHACIIC/ICTBEHHASI U HACJIEACTBEHHAS.

MonudukanronHas u3MeHUUBOCTh. Posb cpeasl B hopMupoBaHUd MOAUGU-
Kal[MOHHOM n3MeHunBocTH. HopMa peakunu npusHaka. BapuanuoHHbId psn v Ba-
puarmonHas kpusas (B. Moranncen). ColicTBa MOIU(PUKAITMOHHON W3MEHUHUBO-
CTH.

['eHOTMIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KoMOuHaTtuBHasi ©13MEHYHMBOCTh. Melo3 U MOJIOBOM MPOLiecC — OCHOBA KOM-
OMHATUBHOW M3MEHYMBOCTU. POJIb KOMOMHATHUBHON U3MEHUYMBOCTH B CO3JaHUU Te-
HETUYECKOTO pa3HO0Opa3usl B pejenax OJHOTO BUIA.

MyTannoHHass U3MEHYMBOCTb. BUapl MyTanuii: TeHHbIE, XPOMOCOMHBIE, Te-
HOMHbIE. CIIOHTaHHBIE U UHAYLUPOBAHHbIE MyTallUH. SIIE€pHBbIE U LUTOILIA3MATH-
yeckre MyTtauu. CoOMaTUYECKUE U MOJOBbIe MyTaluu. [ [puunHbl BO3SHUKHOBEHUSA
MyTaluuid. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTallMOH-
HOT'O MpOoIecca. 3aKOH TOMOJIOTUYECKHUX PAJIOB B HACJIEACTBEHHON M3MEHUYMBOCTH
(H.W. BaBunog). Buesinepnast ”3BMEHYMBOCTh M HACIIEJICTBEHHOCTD.

Onueenemuxa u dNUSEHOMUKA, POJib INULEHEeMUYeCKUX haKmopos 6 HACIe00-
BAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiel 1 cxembl: «Buasl usmeHuuBocT», «MoauduKamoHHas H3MEHYH-
BOCTh», «KomMOMHaTHBHAS M3MEHUYMBOCTHY, «Meio3y, «OmnomoTBopeHuey, «I e-
HeTUYeCKue 3a00IeBaHUS YEIOBEKa», «BUIbI MyTaIUii».

OOopynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHJIaMU U3MEHYUBOCTH.

JlaGopaTopHasi pabota «lccienoBanue 3akOHOMEpHOCTEH MOAU(DUKAIIMOH-
HOW U3MEHYMBOCTH. [loCcTpoeHrne BaprualimOHHOTO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckas padora «Mytauu y apo30Quibl (Ha TOTOBBIX MHUKpOMpeE-
naparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoeka. MexayHapoaHas IporpamMMa MCCIIEIOBaHUS TE€HOMA
yejioBeka. MeTobl M3yUeHHs] TeHETUKU YeJIOBEKa: MeHeaIOrMuYeCKuid, OJIM3HeI0-
BbIM, [MTOTCHETUYECKUU, IOMYJSIIUOHHO-CTATUCTUUYECKUN,  MOJEKYJISPHO-
reHeTuyeckuii. COBpEMEHHOE ONpPE/ICICHUE T'€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHU-
pOBaHUE, TEHOTUIIUPOBaHUE, B TOM uucie ¢ nomoubto I[I{P-ananusa. Hacnen-
CTBEHHBIE 3a00JieBaHMs 4YelloBeKa. | eHHbIE W XPOMOCOMHBIE OOJIE3HHM YeTOBEKA.
boisie3Hn ¢ HACIEeACTBEHHOM MPEApaACHOIOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKOU



T€HETUKUA B TIPEIOTBPAIICHUH W JICUCHUU TEHETHMYECKHX 3a00JICBaHUI UYeIOBEKa.
Menuko-renetnueckoe KOHCyJbThupoBaHue. CTBOJIOBbIE KieTKU. [loHsiTHE «TeHe-
TUYECKOTO Tpy3a». DTUUYECKUE aCMEKThl UCCIEeNOBAaHUI B 00JacTH pelaKkTUpOBa-
HUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (GaxTOpbl MOBBIIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (pu3u-
YECKOMY M XUMHYECKOMY 3arpsi3HEHMIO OKpy:Karomeu cpenpl. ['eHernueckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JdeMoHCcTpau

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesioBekay, «l eHeTnyeckue 3a00IeBaHUs YEIOBEKa.

IIpakTnyeckas padora «CocTaBiaeHUE U AaHAIA3 POJOCIOBHO.

Tema 15. Cenexkuusi OpraHu3MoB

JomMecTUKanus U CeNEeKUHUs. 3apOXKICHUE CENCKINN U TOMECTHKALNK. Yue-
nue H. U. BaBunoBa o lleHTpax mpoucXOoKIeHUST 1 MHOTOOOpa3usi KyJIbTYPHBIX
pacteHnii. Posb cemekuuy B CO3MaHUM COPTOB PACTEHHM W MOPOJ JKMBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIIECICTBEHHON U3MEH-
yuBoctu H. V. BaBuiioBa, ero 3HaueHue AJid CEJICKIIMOHHON PabOTHI.

MeTonb! cenekiMoHHOM paboThl. MIcKycCTBEHHBII 0TOOP: MACCOBBIN U MH/U-
BUJIyaJIbHBIA. DTalbl KOMOMHAIIMOHHOW cejekuuu. VcrbITaHue mpou3BoauTeneit
1o MoToMcTBY. OTOOp MO TE€HOTHUITY C MOMOUIBI0 OLUEHKH (PEHOTHUIIa TOTOMCTBA U
oTOOp 1O reHoTuIy ¢ momoniso anammsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CelIeKIUMOHHON padoThl. Panuannon-
HBIM ¥ XUMHYECKHI MyTareHe3 Kak NCTOYHUK MYyTalluid y KyJIbTYpPHBIX (popm op-
rauu3MoB. lcnonb30BaHME T€HOMHOTO PEJAaKTUPOBAHUS M METOJO0B PEKOMOM-
HaHTHBIX JIHK 151 momydeHnuns ucxomHoro marepuania st CEJIEKIHH.

[Tonyyenne mnonumaonoB. BryTpuBugoBas rudpuauzauus. bauskopon-
CTBEHHOE CKpCIMBAaHHWE, WM WHOpUIWHT. HepoJcTBeHHOE CKpeluBaHUE, WM
ayTOpuauHr. ['eTepo3uc u ero mpuurHbl. Mcnonbp3oBaHue rerepo3uca B CENEKIUN.
Otnanéunas rudbpuausanus. l[Ipeomonenue Oecrionus MEXBUIOBBIX THOPHUIOB.
JlocTrxkeHns CeNeKINN PACTEHUM U )KUBOTHBIX. «3€1€HAS PEGONIOYUSA).

CoxpaHeHUE U U3YYEHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUAX POJUYEH ISl CO3/IaHUSI HOBBIX COPTOB U THOPUIOB CEIHCKOXO3SICTBEH-
HBIX KYyJIbTYyp. M3yuenue, coxpamnenue u ynpaseieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX 8 YENAX YAYUUleHUs cyuje-
CMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUcCie ¢ NPUMeHe-
HUeM COBDEMEHHbIX MemOoO08 HAYUHBIX UCCIe008aAHUl, Nepedosulx uoel u nep-
CNEKMUBHBIX MEXHON02UU.

JlemoHcTpanuu



[Toptpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapnieuenko, I1. I1. JIyks-
saHeHko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmue! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON W3MEHUYMBOCTN,
«Metonpl cenexkuuny, «OTnanéuHas rudpuauzanus», «MyrareHes».

JlabopaTtopnasi pabora «/3ydyeHre copTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI».

IKekypceusi «OCHOBHBIE METOJIbI M JOCTHKEHUS CEJIEKIIUA PACTCHUN U KH-
BOTHBIX (Ha CEJEKIMOHHYIO CTaHIIHIO, IJIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
Y4acCTOK, B TEIUIMYHOE XO35MCTBO, B JAOOPATOPUIO arpOyYHHUBEPCUTETA WU HAy4-
HOTO LICHTPA)».

Tema 16. buoTrexHo10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, HCTIOJIB3YEMbIE B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKAHEBBIE KYJIb-
Typbl, MUKPOOPTaHU3Mbl, MX XapakTepucTuka. TpagunuoHHass OMOTEXHOJOTHS:
xyie00onevYeHune, Moay4YeHne KUCIOMOJIOYHBIX MTPOIYKTOB, BUHOAENHE. MUKpOOHO-
Jgorudeckuit cuHTe3. OObEKTHl MUKPOOHOIOTHUECKUX TeXHOoJorui. [Ipon3BoacTBo
Oesika, aMUHOKHUCIJIOT M1 BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUYECKUE TYTH.

Knerounas uHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU U
*KUBOTHBIX. Kpnobanku. ComaTudeckas ruOpuau3aims ¥ COMaTUYECKUi SMOPHO-
reHe3. lcrons30BaHuE rariouioB B CEJIEKUHUHM PACTEHUU. [lonyuenue MOHOKINO-
HaNbHLIX anmumen. Mcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHLIX AHMU-
men 6 meouyune. VICKyCCTBEHHOE OIUIOZOTBOpEHUE. PEKOHCTPYKIUS SHIEKIETOK U
KJIOHUPOBAHME >KMBOTHBIX. METON TpaHCIUIAaHTALMU SAEp KIETOK. TexHonocuu
0300p0GNIeHUs, KYIbMUBUPOBAHUS U MUKDOKIOHANbHO2O PA3ZMHONCEHUS CENIbCKOXO-
3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass U IreHHas uHkeHepus. VICKyCCTBEHHBIM CHMHTE3 I'eHa U KOH-
ctpyupoBanue pexkomouHaHTHBIX [IHK. Cozoanue mpanceennvix opeanusmos. Jlo-
CTH>KEHMS M IEPCIIEKTUBBI XPOMOCOMHOM Y T€HHON MHXXEHEPUH. DKOJIOITMYECKUE U
TUYECKUE TPOOIEMbI TEHHOW UHXKEHEPUH.

Menununckue OuorexHonoruu. [loctrenomuas uudposas meaununa. [11P-
JMarHoCcTUKa. MeTaboJIOMHBIM aHaIu3, TCHOLICHTPUUCCKUN aHaIN3 MpOoTeoMa Ye-
JIOBEKA JUIsl OLIEHKU COCTOSIHUS €ro 310pOBbs. VCnonb30BaHUE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OnonHxeHepus st pa3paboTku GyHIaMEHTATbHBIX
OCHOB MEJIMIIMHCKUX TEXHOJIOTMH, CO3/IaHHMSI KOMIUIEKCHBIX TKaHEH COYETaHHEM



TEXHOJOTHM TPEXMEPHOro OMONPHUHTHHTA M cKapoNauHra AJisi pelieHus 3ajgad
NEPCOHATTM3UPOBAHHON MEIHIIVHBI.

Co3znanne BEKTOPHBIX BAKIMH C IEJIbI0 0OecriedeHs] KOMOMHUPOBAHHOM 3a-
muThl oT Bo30yauteneir OPBU, ycTaHOBIEHHE MOJEKYJISPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmuups! 1 cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
Ipou3BOACTBEY, «KileTouHas nHxeHepus», «l 'eHHass HHXXEHEPU».

JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IpakTnuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

JKcKkypeus «buoTexHonoruss — BaKHeHIIash NMPOWU3BOAMTENbHAS CHJIA CO-
BPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOICTBO)».

11 KVIACC

Tema 1. 3apo:xneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpPEACTABJICHHMN B
OnoJIoruu

OsomonnonHas Tteopust Y. /lapeuna. IIpeanocsiku BOSHUKHOBEHUS 1apBU-
Hu3Ma. JKu3Hp u Hay4dHas aesrenbHocTh Y. JlapBrHa.

JIBMoKyI1IME CUIIbl HBOJIIOLMU BUOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
Pa3MHOXKEHUS OPraHU3MOB, HACJIEICTBEHHAs! MN3MEHYMBOCTb, 00phOa 3a CyIecTBO-
BaHME, ECTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopminenue cunteTnueckoit Teopuu sBostoruu (CTI). HelitpansHas Teo-
pust sBosolU. CoBpeMeHHasi 3BOJIOIMOHHAs OMOJIOTHSA. 3HAYEHHUE 3BOJIOLUOH-
HOW Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JleMmoHCcTpauumn

[Toptpetsr: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Krosbe, Y. Hapeun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabnuibl u cxembl: «Cucrema xuBoit ipupos (o K. Jluanero)y, «JlectHu-
1a *kuBbIX cymiectB (o Jlamapky)», «Mexanusam (popMupoBaHusl TpUCIIOCOOIIE-
HUM y pacTeHuil U *)UBOTHBIX (o Jlamapky)», «Kapra-cxema mapuipyra mnyTtelie-
ctBusa Y. apsunay, «Haxogku Y. [lapBunay, «Dopmbl 60psOBI 32 CYIIECTBOBA-
Huey, «llopoapl romy6eit», «MHOrooOpasue KyabTypHBIX GopM KamycTsl», «llo-
POJIBI TOMAIIHUX JKUBOTHBIX», «Cxema oOpazoBaHusi HOBbIX BuAOB (o Y. [lapBu-
HY)», «CxemMa COOTHOIIEHUS ABMKYIIUX CUJ 3BOJIOIUNY, «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJTIOLINI.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJabTaThl



[Tonynsuus Kak 3JIeMEHTapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLIEHKH T€HETUYECKOTO Pa3zHooOpas3us U CTPYKTypbl momyisuuil. 3menenue re-
HO(OHA MOMYJSAIUU KaK 3JI€MEHTapHOE IBOJIOLMOHHOE SIBJICHHE. 3aKOH Te€HEeTH-
yeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHl (IBMKYLIUME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
nporecc. KomOunaTiBHAas M3MEeHYMBOCTD. J[peiid reHoB — ciydyaiiHble HEHAIPaB-
JICHHBIC W3MEHEHHS YacTOT ajuieliell B momysnusx. JhdeKT ocHoBaTems. Igph-
Gexm 6ymuinounoeo eopaviuka. CHUdCeHUe 2eHemu4ecko20 pasHooopasusl. npu-
yunsl u cneocmesust. llposenenue 3gpghexma Opetigha eeno6 6 HOILUIUX U MATIBIX NO-
nyaayusx. Murpauuu. W3onauusa nomynsiiuil: reorpaguyeckast (IpocTpaHCTBEH-
Has), Ononorudeckas (penpoayKTHUBHAS).

EctecTBenHbIil 0T00p — Hampasistomuid (paktop sBoonuu. GopMbl ecTe-
CTBEHHOI'O OTOOpa: ABMXKYIIMH, CTAaOMIN3UPYIOMINN, pa3phlBalOIINNA (IU3PYIITHUB-
Hblii). [lonoBoit oTOOp. BO3HHMKHOBEHHE M 3BONIOIMS COLUAIBHOTO IOBEICHUS
KUBOTHBIX.

[Tpucnoco6IeHHOCTh OPraHU3MOB KaK Pe3yJbTaT MUKPO3BOIIOUNU. BO3HHK-
HOBEHHUE NPHUCIIOCOOIEHUIA y Opranu3mMoB. Apomopdo3sl u uanoagantauu. [pu-
Mepbl MPUCIOCOOJIEHUIN y OpraHu3MOB: Mopdosorndeckue, (HU3N0IOrHUecKUe,
OMoXUMHUYECKUE, MoBeJeHUYecKre. OTHOCUTENBHOCTh MPUCHIOCOOIEHHOCTH Opra-
HU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3zoBaHue Kak pe3yjabTaT MUKPO-
sBoJItoLIMU. M3omsnus — kiroueBod gakrop BupooOpazoBanus. Ilytu u crocoOb
BUI000pa30BaHus: ajulonarpuieckoe (reorpaduyeckoe), CUMIATPUYECKoe (IKO-
JIOTHYECKOE), «KMTHOBEHHOE» (TOMILIONIN3aLus, THOpuan3anus). JaurensHocTb
HBOJIFOLIMOHHBIX TIPOLIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Poinb 3BOMIOLIMOHHON OHMONOTMM B pa3pabOTKe HAayYHBIX METOJIOB COXpaHe-
HUsl Ouopa3HooOpa3usa. MUKPOIBOMIONMS U KOABOJIIOLUS MApa3UTOB U UX XO3SEB.
Mexanu3Mbl (GOpMHPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEW.

JleMmoHCcTpauumn

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmupl 1 cxeMbl: «MyTallOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MnposiBjIeHUs 3akoHa Xapan—BaiinOepray, «/Buxymume
CWJIbl HBOJIIOLUNY, «IDKOJOrMYecKas M30Js1us MONyJIAlUi ceBaHCKOU (openny,
«['eorpaduueckas wu30ALMS JTUCTBEHHUIIBI CUOMPCKOW M JUCTBEHHHIIBI Jayp-
ckoi», «llomyJAMOHHBIE BOJHBI YUCIEHHOCTH XHIIHUKOB M XepTB», «Cxema
JENCTBUS €CTECTBEHHOTO 0TOOpa», «DopmMbl 60pHOBI 3a cyliecTBoBaHuey, «MHIY-
CTpUAJIbHBIN MellaHu3M», «KuBbIe UCKomaeMbiey, «I [OKkpoBUTENbCTBEHHAS OKpac-



Ka JKUBOTHBIX», «lIpenynpexnaromas okpacka >KMBOTHBIX», «DH3HMONIOrH4ecKue
apantanun», «[Ipucrnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTENIBHOCTEY, «Kpu-
Tepuu BUaay, «Bunpl-nBoitHukm», « CTpykTypa Buaa B npupoae», «CrnocoObl BH-
noobpazoBanus», «['eorpaduyeckoe BUI000pa3zoBaHuE TPEX BUIOB JIAHIIBIIICH,
«IKOJ0THYeCKOe BUI000pa30BaHUE BUAOB CUHUI, «[lonuruionasl pacteHuid»,
«KanmycTHO-peieuHblil rTuOpumy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUI[ U
3Bepeil ¢ MpuUMepaMu Pa3IMYHBIX MPHUCIOCOOJICHHUM, Yydena NTUIl U 3Bepei pas-
HBIX BUJIOB, repOapuu pacTeHUN OJIM3KUX BHUJIOB, 0OPA30BABIIMXCS PA3THMUYHBIMU
criocobamu.

JlabGopaTopnasi padora «BbIsiBlieHHE U3MEHUHUBOCTH Y 0COOEH OJHOTO BU-
Ta.

JlaGopaTopnas padora «lIpucrnocoOienuss opraHu3MoOB U MX OTHOCHUTEIb-
Has 11eJIECO00Pa3HOCTHY.

JlabopaTtopnasi padora «CpaBHEHUE BUIOB MO0 MOP(HOJIOTHYECKOMY KpHTE-
PUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

MeTonbl u3ydeHHs Makpo3BoIOUUU. IlaseoHTOIOrMYecKue METOABl U3yde-
Hus 3Bosonuu. [lepexoausie GopMbl U PUIOTEHETHUECKUE PSIIbI OPTaHU3MOB.

buoreorpapuyeckrue MeTopl U3ydeHus 3BoOIUMU. CpaBHEeHHE QIIOpHI U (a-
YHbl MaTE€pUKOB U OCTpoBOB. buoreorpapuueckue obGnactu 3emuu. Bumbi-
DHAEMUKH U PEJIUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
’BONIIOLMU. ['eHeTMUeCKne MEXaHU3MBbl 3BOJIIOLIMM OHTOI€HE3a W MOSIBJIEHUS 3BO-
JIOUMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbie
OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TE€HETUYECKUE, OMOXUMUYECKUE U MAaTEMaTH-
YECKHUE METOJIbI U3yUYEHUs IBOJIIOLMH. ['oMonornynsie reHsl. COBpeMEHHBIE METO-
JIbl TOCTPOCHUS (PUIIOTEHETUUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAILIMH U 3BOJIIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOONUU. [Ipunyun cmensvt QyHKYuUl.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanvs. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3yodbIe smeprl», «Creronedansy, «Puanodurtsy, «CeMeHHbIE TAaOPOTHU-
kn», «buoreorpaduueckue 30HbI 3emuany, «/peiid xKoHTHHEHTOBY, «PENMUKTHY,
«HavanbHble cTagny YMOPHUOHATIBHOTO Pa3BUTHUS MMO3BOHOYHBIX JKUBOTHBIX», «[ 0-
MOJIOTUYHBIE M aHAJIOTUYHBIE OpraHb», «PyIuMEHTH», «ATaBU3MBDY, «XPOMO-



COMHBbIE HAOOpHI YeJOBEKa M IIMMIAaH3e», «[JTaBHbIE HANpaBICHUS SBOJIOIUI,
«OO01111€ 3aKOHOMEPHOCTH 3BOJIIOIIUNY.

O6opynoBaHue: KOJUICKIUHU, TepOapuu, MYJSDKH MCKOITAeMBIX OCTaTKOB Op-
raHU3MOB, MYJSDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE JKU3HU Ha 3emJie

HaydHble rumoTe3bl MPOUCX0XKICHUS KU3HU Ha 3emiie. AOMOreHe3 U NaHC-
nepmusi. JloHayuHble MpeACTaBICHUS O 3apPOXKIACHUU KU3HU (KpealuuoHusm). ['u-
MOTE3a MOCTOSHHOTO CaMO3apOXKICHUS KU3HU U €€ ompoBep:keHUe omnbiTaMu .
Penu, JI. Ciannanuanu, JI. I[Tactrepa. [IpoucxosxaeHne >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tanbl HeOpraHuyeckou sBomouuu. [lmanerapnas (reonormye-
CKas) 3BOJIOLMA. XHUMHUYECKass 3BOJIIOIMS. AOHOTEHHBIM CHHTE3 OpPraHUYECKUX
BemecTB u3 Heoprannyeckux. OnsiT C. Mumiepa u I'. FOpu. O6pazoBanue moiu-
MepoB u3 MoHoMepoB. KoanepsarHas runoreza A. M. Omnapuna, runoresa nep-
BuuHOro OynroHa k. XonjeliHa, renetnueckas runoresa I'. Ménnepa. Pubo3zumsi
(T. Yex) u runoreza «mupa PHK» V. I'mibepra. @opmupoBanue MmeMOpaH U BO3-
HUKHOBEHHE MPOTOKJIETKHU.

Hcropust 3emnn u MeToasl €€ uzydeHus. Vckomaemble OpraHu4ecKue ocTaT-
ku. ['eoxponosnorus u eé Merosibl. OTHOCUTENbHAS U a0COJIOTHAS! FEOXPOHOJIOTHUSI.
["'eoxpoHoOrYecKas mKajia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanpHble dTansl opraandeckon 3posronuu. [losgBnenue n 3Bosonus nep-
BbIX KJIETOK. DBOJIIOLUA MeTa0oin3Ma. Bo3HukHOBeHue nepBbix skocucteM. Co-
BpEMEHHbIE MUKpPOOHBbIE OMOIUIEHKM KaK aHaJor MEepBbIX Ha 3emiie COOOIECTB.
CrpomatonuTtsl. [IpokaprOTHI U 3YKapUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCOB. [IponcxokaeHne MHOTOKIJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHHE OC-
HOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacrenunii. Beixon pacrenuit Ha cymy. 11osiBiieHre ClTOpPOBBIX PACTEHHI U 3aBOEBa-
Hre nMu cymn. CeMeHHbIe pacTeHus. [[poncxoxaeHne NIBETKOBBIX PACTEHUN.

OCHOBHBIE ATarbl 3BOJIOLMH KUBOTHOrO Mupa. OCHOBHBIE apOMOP(O3bI KU-
BOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TH-
noB. IlepBble XOpaOBbIE >KMBOTHBIE. JKH3Hb B BOJE. DBOJIOLHMS IMO3BOHOYHBIX.
[Tpoucxoxnenue ampubuil u pentwmid. [IpoucxoxaeHne MIEKONUTAIOIUX U
ntul. [Ipunuun kimodeBoro apomopgoza. OcBoeHne 6€Crno3BOHOYHBIMHU U MTO3BO-
HOYHBIMU >KMBOTHBIMU CYIIIH.

PazBuTue u3HU Ha 3eMJie TI0 ApaM M MIepUOJIaM: apXeu, MpoTepPO30i, Mmajeo-
301, Me3030M, KaitH030#. O01Iast XapaKTepUCTUKA KIIMMAaTa U Te0JIOTHIECKUX TIPO-



neccoB. [losiBineHre u paciBeT XapaKTepHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro
YCIIOBUS M BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTMYECKUE KPU3UCHI Tpouuioro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6nopa3Ho0Opa3us Ha 3emIie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIbI OPraHU3MOB.

JdeMoHCcTpau

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapumn, [Ix. Xongeln, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombiTa @. Penuy, «Cxema onpita JI. [Tactepa mo
U3YYEHHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTarnbl HEOPraHUYECKOW IBOJIIOIUNY, «I eoXpoHonornyeckas mkana», «Hayanb-
HBbIC JTallbl OPTaHUYECKOW HBOMIOIUNY», «CxeMa 00pa3oBaHMs IYKAPUOT IMYyTEM
cuMbuoreHesa», «Cucrema )XuBor mpupob», «CTpoeHue Bupyca», «Apomopdo-
3bl pacTeHui», «Punnodurs», «OAHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOY-
HbIE Bojopocian», «Mxwu», «IlanopotHukm», «l'onocemeHHble pacTeHus», «Opra-
HBI I[BETKOBBIX pacTeHHi», «CxeMa pa3BUTHUS KUBOTHOTO MHUPay, « ApoMopdo3bl
KUBOTHBIX», «IIpocreimme», «Kumeunononoctueie», «Ilmockue depBu», «Hie-
HUCTOHOTHEY», «PbIOBDY, «3eMHOBOAHBIEY, «lIpecmbikatonuecs», «IITUIBD,
«Munexonmrarone», «PazButue xXu3HM B apXeuckou spey», «Pa3BuTue Kn3HU B
IIPOTEPO30UCKOU 3pe», «Pa3BuTHE )KU3HU B MMAJIEO30MCKOM 3pe», «Pa3BUTHE KU3HU
B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KAWHO30UCKOH 3pe», « COBpeMEHHas CH-
CTEMA OPTAHUYECKOTO MUPAY.

OObopynoBanue: repdbapun pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIIMU Hace-
KOMBIX, BJI&YKHbBIC MpENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUA WT-
JIOKOXUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Uydelia MTHUI] U 3BEPEi, KOJICKIUU
OKaMEHEJIOCTEM, MOJIE3HBIX MCKOIMAEMbIX, MYJIS)KA OPraHUYECKUX OCTaTKOB Opra-
HU3MOB.

BupryanbHas JiadoparopHas padora «MoxennpoBanue onbsIToB Muiie-
pa—tOpu 1o u3ydyeHur0 aOMOT€HHOIO0 CHHTE3a OPraHUYECKUX COCAMHEHUH B mep-
BUYHOU aTMocdepey.

JlabopaTopnasi paGora «/3yueHue M omnucaHuWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «M3yueHue 0ocoOOEHHOCTEN CTPOEHUS PACTEHUI pa3-
HBIX OTJEJIOBY.

IIpakTuueckas padora «/3ydeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOIeHe3



Pasznensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIOJIOTUH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBpPEMEHHBIE HAYUHBIE TEOPHH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpQoJIOTUYECKHE, IMOPHOTOTHYECKHE, (HU3UOTOTO-OMOXUMUYECKHE, TTOBEACHYC-
ckue. OTIMYUS YeloBeKa OT KUBOTHBIX. [IpAMOX0XkKIEHNE U KOMILJIEKC CBA3aHHBIX
C HUM MPU3HAKOB. Pa3zBUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOW CHCTEMBI.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColluaibHbIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHME dYenoBeK0oOOpas3Hbie 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJiei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. YUenoBeK yMelbli, MepBbIe
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMKA U IEPBBIMA BBIXOJ JIFOJACH
3a npegensl Adpuku. YenoBek reiaenboeprckuii — o0l IpeioK HeaH1epTalib-
CKOT'O YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HEaHAEPTANbCKUM KaK BUJ JIFO-
JIel XOJIOOHOTO KiauMmara. YenoBek pasyMHBIM COBPEMEHHOIO THUNA, JEHUCOBCKUN
YeJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a mnpezaenamu Adpuku. [laneorenernka u ma-
JIEOT€HOMHUKA.

OBOJIIOLIMSI COBPEMEHHOTO 4eJioBeKa. EcTecTBeHHBbId OTOOp B MOIYJISIUSAX
yenoBeka. MyTanMoHHbIM Tpouiecc W noauMopdusM. [lomynsioHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(pQPexT ocHOBATENs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckne pacel. IloHstue o pace. bombiime pacbel: €BpoOIeOUIHas
(eBpasmiickasi), aBCTpaJlO-HETPOMIHAs (IKBATOpHAJIbHASI), MOHTOJIOMAHAS (a3uat-
CKO-aMepHKaHcKasi). Bpemst u myTu paccenieHds yeiaoBeka 1o mianere. EAMHCTBO
yenoBedyeckux pac. HayuHas HecocTosTenbHOCTh pacusma. [IpucnocobieHHOCTH
YeJioBeKa K Pa3HbIM YCJIOBHUSIM OKpY’Karolieu cpeanl. BimsHue reorpaduyeckoi
cpeabl U apeiida reHoB Ha MOp(DOTIOTHIO U (PU3HOJIOTHIO YEJIOBEKA.

MexaucUIuIMHApHbIE METO/IbI B (hU3MUECKOU (OMOIOTrNYECKOil) aHTPOIOJIO-
IMy. DBOJIOLMOHHAS aHTPOIIOJIOTHS U MAJICOAHTPONOJIOTUS YENOBEYECKUX IOIMY-
nAuui. buoconumanbHble UCCIEN0BaHUS MPUPOJIBI YesnoBeka. MccienoBanue Ko-
HBOJIIOLIUM OMOJOTHYECKOT0 ¥ COLUATBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpertsr: Y. HapBun, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOIOJOTHIY, «I 0JJOBHOW MO3T YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsIHBI), «CKENIET YeIOBeKa W CKEJIeT IMuMITan3ey, «Py-
JUMEHTBl M aTaBU3MbD», «JIBMXKYIIME CUJIBI aHTPOIOreHEe3a», «IBOJIOLHOHHOE
JIPEBO YEJIOBEKa», «ABCTpalonUTEK», «YelmoBek yMenbiin», «HemoBeK MpsSMOXo-



oammny, «JlenncoBckui yenoBek» «Heannmepranbiup», «KpomanboHub, «llpen-
KU YEJIOBEKay, « ITallbl 3BOJIIOLIMU YETI0OBEKay, «Pachl ueaoBekay.

OOopynoBaHHE: MYJSIKU OKaMEHEJIOCTEH, MPEAMETOB MATEPUAIBHON KyJb-
Typbl TIPEIKOB YeioBeKa, penpoaykiuu (dororpaduu) xapTuH ¢ MudoIoTHYE-
CKUMH M OMOJIEHCKUMU CIO’KETaMU MPOUCXOXK]ICHUS YyelloBeka, portorpaduu Haxo-
JIOK UCKOIIA€MbIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEb Uepera YeJIoBeKa
U Yeperna MMUMIaH3€e, MOJIeb KUCTH YeJIOBEKa M KUCTHU IIMMIIaH3€, MOJEIN Topca
MPEIKOB YEJIOBEKA.

JlabopaTtopnasi pabora «/3yueHue ocoOEHHOCTEM CTPOCHUSI CKeleTa Yeso-
BEKA, CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTnueckas padora «/3ydeHne dKOJIOrM4EeCKUX aJallTallui YeI0BEKay.

Tema 6. Iko0y10rUsl — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M HAJIOP-
TAHU3MEHHBIX CUCTEM C OKpPYKalollen cpeaon

3apoxaeHue u pazButue sxkosoruu B Tpynaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metoasl skosoruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
IpUPOAHBIE U JTabopaTopHbie. MojenupoBaHue B 3KOJOTUA. MOHUTOPUHT OKPY-
YKAIOIEH Cpe/Ibl: JTOKAIbHBIN, pETUOHAIBHBIN U TJI00AIbHBIN.

3HaYeHUE PKOJIOTUYECKUX 3HAHUU JIJIsl YeJIOBEKA. DKOJOTHUUECKOE MHPOBO3-
3pEeHHE KaK OCHOBA CBSI3€M 4enoBedecTBa ¢ mpuponon. opMupoBaHne 3KOJIOTH-
YECKOU KYJIBTYPhI U 3KOJIOTUYECKON TPaAMOTHOCTH HACEIJICHHUS.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, D. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuner n cxemul: «Pas3nensl skomorum», «MeToapl 3Komorum», «Cxema
MOHHUTOPHUHTA OKPY’KAIOIIEN CPEAbD).

JlaGopaTopnass pabdora «l3ydyeHHe METOJOB JKOJIOTHYECKMX HCCIEIOBA-
HU.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DKoJIorHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: aOUOTHUYECKHE, OMOTHUECKHUE, aHTpOIoTeHHbIe. O01ne
3aKOHOMEPHOCTH JCHCTBHUS 3KoJornueckux ¢akrtopos. [IpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE O-
TaHU3MBI.

Aobwnotnueckue (akropel. CBeT Kak 3konorudeckuii pakrop. JleiictBue pas-
HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKUE TPYMIIbI pac-
TEHHUI 1 )KUBOTHBIX IO OTHONIEHUIO K cBeTy. CUrHalibHas poJib cBeTa. DoTonepu-
OJIU3M.



Temnepatypa kak skonoruueckuii gpakrop. [eiicTBie Temmneparypsl Ha opra-
HU3MBIL. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTe-
HOTEPMHBIE OPTaHU3MBI.

BnaxxHocTh kak skosnorudeckuit gpakrop. [IpucnocobneHus: pacteHuid K moj-
Jep:kanuio BogHoro O6anaHca. Knaccudukanus pacTeHuid o OTHOUIEHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHUsSI OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
riiyOMHHAs MOIOYBEHHAs, BHyTpUopraHnusMeHHas. Gusnuko-xumMmudeckue ocooeH-
HOCTH CpeJl 00uTaHusi opraHu3moB. [IpucnocobieHrs opraHnu3MoB K KU3HU B pas3-
HBIX CpeJlax.

buonornueckue put™mbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TO-
JIU4YHble pUTMBL. [IprCrOCOONEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie ¢hopmbl opranu3mMoB. [loHsitue o kuzHeHHou dopme. KuzHeH-
HbIe OPMBI paCTEHUH: I€PEBhs, KyCTAPHUKH, KYCTAPHUUKH, MHOTOJICTHUE TPaBHI,
OJIHOJIETHHE TpaBbl. JKuU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI, TEOOUOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qaxtopbl. Bujsl OMoTHUECKHMX B3aMMOICHCTBUN: KOHKYPEH-
1Us, XUITHUYECTBO, cuMOu03 U ero ¢opmel. [lapazutuszm, koomepaius, MyTya-
JU3M, KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJieOHUYecTBO). HeTpoduueckue B3a-
uMoJieicTBus (Tonmmdeckue, popuueckue, padbpuueckue). 3HaueHUE OMOTUUYECKUX
B3aMMOJICUCTBUI JUIsl CYIIECTBOBaHUSI OPTaHU3MOB B cpeze obutanus. [IpuHiun
KOHKYPEHTHOTO MCKIIFOYEHUS.

JlemoHcTpanuu

Tabnuiel U cxeMbl: «Kojoruueckue GpakTopel», «CBETOBOU CHEKTPY», « KO-
JIOTUYECKUE TPYIIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpOBHBIE KU-
BOTHBIE», «XOJIOMHOKPOBHBIE YKUBOTHBIE», «DU3MOJOTHYECKUE aJanTaluy *KH-
BOTHBIX», «Cpeibl 00MTaHUsI OPraHu3MOBy, «bronorunueckue putMbDy, «Ku3HeH-
Hble (HOpMBI pacTeHui», «Ku3HeHHbIe (HOPMBI KUBOTHBIX», «IKOCUCTEMA IIUPO-
KOJHCTBEHHOI'O JIecay, « IKOCHUCTEMa XBOMHOrO jecay, «llenu nuranusy, «Xuill-
HU4YecTBOY, «llapazutuzmy», «Konkypenuusy, «Cumonosy», «KoMMeHcannzm.

O6opynoBanue: repObapyuu pacTeHUHN 1 )KMBOTHBIX, MMPUCIIOCOOICHHBIX K BIIH-
SHUIO PA3IUYHBIX IKOJIOTHYECKUX (HaKTOPOB, TepOapril CBETOIOOMBBIX, TEHEIIO-
OMBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOUBBIC, TCHEIIOOMBBIC U TEHEBBI-
HOCJIMBbIE KOMHATHBIE PACTCHUS, repOoapuu U KOJUICKIIUU TEIUION0OUBBIX, 3UMO-
CTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dyuena MTUIl U 3Bepei, repOapuu pacTe-
HUM, OTHOCSIIUXCS K TUTpoduTaM, kcepoduram, me3odutram, KOMHATHBIE pacTe-
HUS TaHHBIX TPy, KOJUICKITUN )KUBOTHBIX, OOMTAIONIMX B PAa3HBIX cpeaax, repba-
pUU U KOJUIEKIIMM PACTEHUM U KUBOTHBIX, 00JIQIAIONINX YePTaMU MPUCIIOCOOICH-



HOCTH K CE€30HHBIM M3MEHEHUSIM YCJIIOBHM JKU3HU, TepOapUH M KOJUICKIIMH PacTe-
HUW W KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (DOPM, KOJUICKIIUW >KHBOTHBIX, y4acT-
BYIOIIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBHUSX.

JlabopaTtopHnasi padoTa «BrlsiBiieHHe npucnocoOIeHni OPraHu3MOB K BIIUSI-
HUIO CBETA.

JlaGopaTopHasi paboTa «BbisBiIeHUE IPUCTOCOOIECHUN OPraHU3MOB K BIIMSI-
HUIO TEMIIEPATYPBI».

JlabopaTtopnasi padora «AHaTOMHYECKHME OCOOEHHOCTH PACTEHHM U3 pas-
HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISIIMH

DKOJIOTUYECKHE XapaKTepUCTUKU momyisiuuu. [lomynsamus kak Ouosioruye-
cKas cucteMa. Poib HEOTHOPOAHOCTH Cpefibl, (PU3UIECKUX OaphepOB M OCOOCHHO-
cTeil OMOJIOTUM BUAOB B (DOPMUPOBAHUHM TPOCTPAHCTBEHHON CTPYKTYPHI MOITYJIsI-
uuid. OCHOBHBIE MMOKA3aTENN MOMYJISIUNA: YUCIEHHOCTD, IIJIOTHOCTh, BO3pacTHas U
MIOJIOBAsI CTPYKTYpPA, POKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIHSL.

DKOJIOruYecKass CTpykTypa nonyysinuu. OlieHKa YHCICHHOCTH TOMYJISIINAM.
JlnHaMuKa momysAnuyd U €€ peryanusa. bUOTHUYEeCKHH TMOTEHIMAT TMOIMYJISLHUY.
MopenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbKUBaHMS. Perymsius 4ucaeHHOCTH MOMYJISIIUN: poJib PaKTOPOB, 3aBU-
CSIIIUX U HE 3aBUCAIIUX OT MJIOTHOCTU. DKOJOTMYECKUE cTpaTeruu BUaoB (r- u K-
CTpaTerun).

[Tonsitue 00 sKojOrMYecKoil Huile Buaa. MectooOutanue. MHoromepHas
MoOJiesb 3Konorndyeckor Humu J[x.M. XarunHcoHa. Pa3mepsl 5K0JI0rnyeckon Hu-
. [ToTeHumanbHas U peain30BaHHAS] HUIIH.

Bua kak cucrema nomyssanui. Apeaiibl BUAOB. BUABI M UX )KM3HEHHBIE CTpa-
TErUU. DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJEHUS U MUTPAIlMi )KUBOTHBIX. broslornueckue nHBa-
3UM 4YKEPOJHBIX BHJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

TabnuIpl U CXeMBbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMyJsiiuny, «IIpo-
CTPAaHCTBEHHAs! CTPYKTypa MHOMYJsALMN», «Bo3pacTHble MUpaMubl MOMYJISLIAN,
«CKOpOCTh 3aceyieHUs] OBEPXHOCTH 3€MJIM Pa3IUYHbIMU OpraHuzmMamMmn», «Mo-
Jienp dkosiorndeckor Humm Jx. M. XatauHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIUU YKUBOTHBIX.

JlabopaTtopnasi pa6ora «lIpucnocoOneHusi ceMsH pacTeHUH K paccele-
HUIO».

Tema 9. Jxosorust cood1mecTB. IKOIOrHYeCKHE CHCTEMBI.



CoobmiectBa opranu3moB. bruorienos u ero crpykrypa. CBs3u Mexay opra-
HU3MaMU B OMOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcnu). OyHKIHMOHAIBHbBIC
0JIOKM OpraHU3MOB B DKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHThI, peayleHThl. Tpo-
¢buueckue ypoBHu. Tpoduyeckue nienu u cetu. AOUOTHUECKUE OJIOKH IKOCUCTEM.
[TouBBl M MBI B 9KOcHCcTeMax. KpyroBopoT BemeCTB M MOTOK DHEPTUU B IKOCH-
cTEME.

OcHOBHBIE TOKa3aTean AKOCUCTEMbl. buomacca u mponaykuus. DKoJoruye-
CKH€ MUPaMUJIbl YUCEN, OMOMACChl U YHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. llepBuuyHbie u
BTOPHYHBIE CYKIIECCUU M WX NMPUYUHBI. AHTPONIOTCHHBIE BO3JEHCTBUS Ha CYKIIEC-
cuu. Kimmaxcunoe cooOmiectBo. bropasHooOpasue u mojgHoTa KpyroBOpoTa Be-
IIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKOCUcmemMbl Mopell U
oKkeanog. Ixocucmemvl MYHOp, 1€co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuns
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCUCTEMAaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
bnopa u dayna. CuHaHTponu3aiusi ropoJckoil ¢ayHsl. buonornueckoe u xo3sii-
CTBEHHOE€ 3HAYEHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucTeMax. Poib kackaorno2o 3gpghexma u u008-30UPuKamopos (Kiouesvix Gu-
008) 6 @yuxkyuonuposanuu sxkocucmem. IlepeHOC SHEPIMM M BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmvl 6030elicmeus 3a2pA3HeHUll PA3HbIX MUNO08 HA CYOOPSAHUIMEH-
HOM, OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKOJLO-
2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 8030eticmausi. MeTo10JI0rusi MOHUTO-
pUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX YKOCHCTEM.

JleMoHCTpauumn

[Toptpert: A. JIx. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OuOIeH03a», «IKOCHCTEMa IHUPOKOJIUCT-
BEHHOTO Jieca», «DKOCHUCTEMa XBOMHOTIO jiecay, « DyHKIIMOHAJIbHBIC TPYMIIBI Opra-
HU3MOB B 3KocucTeMe», «KpyroBopot BemecTB B skocucteMe», «llenu nuranus
(mactOuIHAS, AETPUTHAS)», « DKOJIOTHUECKAs TUPaAMUIA YUCeD», « IKOJIOTUYECKasI
nupamMuga 6uomaccel», « IKoJIoTHUECKas nmupaMua sueprun», «OopazoBanue 60-
notay, «llepBudHas cykieccus», «BoccTaHoBIeHHE Jieca ToCTe Mmoxapa», «IKo-



cCUCTEMa 03epay, «ArporeH03», «KpyroBopoT BEIIECTB U MOTOK SHEPTUU B arpo-
1eHo3e», «[IpumMepsr ypOosKocucTem».

O6opynoBanue: repoapun pacTCHUN, KOJUICKIIMA HACEKOMBIX, Uydelia IITHIT 1
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBD».

JlabopaTtopHasi pabora «/3ydyeHne pazHooOpa3us MEJIKUX MOYBEHHBIX 4Jie-
HUCTOHOTHUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «DKCKypCcHUsl B TUIIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusl «IKCKYpCHUsl B arpO’KOCUCTEMY (Ha IMOJI€ WU B TEIUIMYHOE XO-
3SIACTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmennanerapuas o6ojiouka 3eMiu, I CYHIECTBYET WU CY-
IIeCTBOBaNa >kU3Hb. Pa3zBuTue mpejacrtasieHuil o 6uocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEILECTBO OHOCchephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
ri06abHOM PKOCcHCTeMBbI. J(nHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a30Ta). PUTMUYHOCTE sIBIEHUI
B Ouocdepe.

3oHanbHOCTh Onochepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIIU: TYH/I-
pa, XBOWHBIE JIECA, CMEUIAHHBIE U IIMPOKOJIUCTBEHHBIE JIeca, CTENU, CABAHHBI, Y-
CTBIHH, TPOIMYECKHUE JIECA, BBICOKOTOpbs. KilMmar, pacTUTEIbHBIM U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIMAIA U
onocdepHbIX PYHKITUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepranckuii, 3. 3rocc.

Tabnuiel 1 cxemsl: «['eocdhepsl 3emim», «KpyroBopoT azora B MPUPOIEL,
«Kpyrosopot yriiepoaa B npupojie», «Kpyropopot kucnopoaa B npupoje», «Kpy-
TOBOPOT BOJBI B TIpupoae», «OcHOBHBIE OMOMBI cymny, «KnumaTudeckue mosica
3emmm», «Tynnpa», «Taira»y, «Cmemanubiii jec», «llIupokonncTBEeHHBINA Jecy,
«Crenby, «CaBanHay, «IIycTeiHa», « Tponnueckuii Jiecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UCHI W WX MpUUYMHBI. BoszmelcTBue uenoBeka Ha OWO-
chepy. 3arpsizHeHHE BO3AYITHOW cpeapl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM



cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue moussl. OXpaHa MMOYBEHHBIX pe-
cypcoB. I3MeHeHne Kinmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacubie kauru. Ocob6o oxpansiembie npupoanbsie Teppuropun (OOIIT). boranu-
YECKHE CaJbl U 300JI0TUYECKUE MAPKHU.

OCHOBHBIE IPUHLIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA U IPUPOJIbI. Pa-
MOHAJIIBHOE TIPUPOAOIIOIH30BAHNUE U COXPAHEHHE OMOJIOTMYECKOr0 pa3HO0Opa3us
3emun. OO1IKME 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTHUYECKUX Kpu3ucoB. OcobeH-
HOCTU COBPEMEHHOT'O KPU3HUCA U €r0 BEPOATHBIE IMOCIIECTBHUS.

Pa3BuTre METOA0B MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX IPOLIEC-
coB. Cucmemmusie ucciedo8anus nepexooa K pecypcocoepezarowiell U KOHKypeHmo-
cnocobnou suepeemuke. buonocuueckoe pasnoobpazue u oduopecypcel. Hayuo-
HalbHble UHGDOPMAYUOHHbIE CUCMeEMbl, obecnedusaowue 0ocCmyn K uHgopmayuu
1O COCMOSIHUIO OMOENbHbIX 8U008 U dKocucmem. OCcHO8bl IKOpeabUuIumayuy IKo-
cucmem u cnocobos 6opvoLL ¢ OuUonopedtcoeHUAMUY. Pekoncmpykyus MOpCKUx u
HA3EeMHbIX IKOCUCMEM.

JlemoHcTpanuu

Tabnunpl U cxembl: «3arpsizHeHue atMochepsl», «3arps3HeHue ruapocde-
pbD», «3arps3HeHue nouBb», «IlapHukoBbiil 3¢ dexT», «Ocobo oxpaHsieMble pH-
POJIHBIE TEPPUTOPUNY, «MOeNN yIpaBIIEMOTO MUPAY.

ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKHUMU COUHUOKYJBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W MPABOIOPSAIKY, YETOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIINXCsl pYKOBOJCTBOBATHCS
chopMHUPOBAHHONW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIBHOUN ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAaHUS 3HAYC€HHUsS OWOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHMUE JYXOBHBIX LIECHHOCTENW POCCUMCKOT0 HApOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpPAa30BaHMIO HA
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATh HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYMMOCTH OWUOJIOTUM JJII COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOKCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHUsi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYypCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJbTYypbl, €CTECTBEHHO-HAyYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IPU U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXAIOIIET0 MUPa U MPOUCXOAIMINX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB u
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
peteHus mpo0JIeM B peajbHbIX JKU3HCHHBIX CUTYalIUsIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO NESTEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWONOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MMOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEePUMEHT U  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyuaronmxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpPCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITIO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBbIC YHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTD.

MertanpenMeTHbIe PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMU S, Ki1acCupUKaIu, 0000IICHUS ), PACKPbIBATh CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATHUSA ISl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUHN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEaBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONb30BaTh PAa3jMuHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TTPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITH NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENIBHYIO U MPAKTHUYECKYIO OOJACTH
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aJbTEPHATHBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" JIpyroe);

UCIIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAcloO3HaBaHWA W 3allUThl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeéMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HIEHU C TMO3ULUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUJIaH pEIICHHs TOpo0iemMbl €  Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMN U MPEOOpPa30BaHUIO 3HAHUM, BUABI JACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palHroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onosoruu;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONe OHOJIOTHYECKHUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOTOOOpa3usi W TMPOUCXOKICHUS  KYJIbTYpPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOrO TO3HAHUS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0OJIM3M), MPEBPAILLICHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKM M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHE, MEXAY CHUCTEMaMU OPraHoB W MX (QYHKIUSMH, MEXAY STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KMBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBIISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMU IIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJBbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTABIATh  MOJY4YEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccun u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
PUPOOIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATAIOMINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHM (BHJI, dKOCUcCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecus [x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONB3YEMBIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWIM3UPYIOMIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOrO u CUMITIaTPUYECKOTO
BUJI000pA30BaHuUs, BIUSHUS JABMKYITUX CHJI SBOJIOIMU HA T€HO(OH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U IIOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISATH  OTJIMUUTENbHBIE  TPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUSI IPUPOJIBI M YEJIOBCUECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISTH TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOJIOIAThH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUIMHAX, MOCIEACTBHIX W CHOCO0axX MPEeAoTBpAIICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaAIbHON
JESATETLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIbCKOTO XO3AWCTBa, MHUIIEBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKINH KIETKU 8 2
6 OOMeH BelleCcTB U NpeBpallleHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencteennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE ’
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHU B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorusi coo01EeCTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema 6
11 UYenoBek u okpyxaroias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06IJ_ICCTBa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anua )KUBbBIX CUCTCEM

Wcropust OTKpBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo1bl MONIEKYISIPHON U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHIanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKH, UX
Ouosoruueckas POJib

Opranuyeckue BeIecTBa KJIETKH — OEJIKH.

JlaGopaTtopHnas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

0.5

CaoiicTBa, Ki1accuukays 1 QyHKIUN
0enKkoB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

10
YIIIEBOJIbI

1 Opranuueckue BellecTBa KIeTKH —

JUIHA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHuas pabota «lccrnenoBanue 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMOTIOTHH

16 Tuns! kietok. [IpokapuoTrnyeckas kieTka
CrpoeHne 3yKapuOTHUECKON KIIETKH.

17 [TpakTrnyeckas pabora «3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTnyeckas pabora «M3ydenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENIbHBIX
KJIIETKaX»

[TosnyaBTOHOMHBIE OpraHOU/bI KJIETKU:

20 MHUTOXOH/IPHH, TIacTU b1 JIabopaTopHas 0.5
pabota «VccrnenoBanue miaasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHoU/IbI KJIETKH

22 Ctpoenue u GyHKIHMH s11pa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3yueHue cTpoeHHsI KJIETOK Pa3InIHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomm3Ma. Turbl oOMeHa
BemiecTB. JlaboparopHas pabota
«M3y4yeHne KaTaIuTUYECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BELIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbI
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro cCUHTE3a
34 Tpanckpunuus — Matpudnbiid cuate3 PHK
35 Tpancnsauus u e€ srarbl
36 KonupoBanue amunokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3zaiysg reHoMa y mpoKapuor u
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
TE€HOB y SYKapuOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHnue MoJenu BUpyca»
40 BupycHrble 3a00s1eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3y4eHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KJIeTKu — MHUTO3
Tunbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpernapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuii. JJaboparopuas pabora

49 . . 0.5
«M3yueHue TkaHel pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHeh 0.5
KUBOTHBIX)
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabora «3ydeHue opraHoB LIBETKOBOI'O 0.5
pacTeHUsI»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[IumeBapurenbHas cucTeMa 4eaoBeKa

56 JlprxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJloBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxuMocTh U perymsuus y
OpraHU3MOB

64 ['yMopanbHas perymsmus 1 SHIOKpUHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHue CTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

PocTt u pa3ButHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUS BBICILIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KaK HAaYKH

74

75

OCHOBHBIE ITOHSITHUA U CUMBOJIBI T€HETHUKM.
JlaGopaTtophast paborta «Jpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI )Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padora
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemomxnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [TpakTuueckas padora «M3yueHue | 0.5
pe3yJIbTAaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(hUITBI»
79 Luromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1
82 ['eneruka nomna 1
83 'enoTun kak 1es0CTHAs CUCTEMA 1
84 ['eHeTHYeCKUil KOHTPOIb PA3BUTH |
pacTeHui, ’KUBOTHBIX U YETIOBEKA
35 N3MeHUYnBOCTH ITPU3HAKOB. BuIb1 |
U3MEHYUBOCTH
86 MonuduxaonHas U3MEHYUBOCTh 1
BapuarmonHslit pan v BapualimoHHas
kpuBast. JlaboparopHas paboTa
%7 «MccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(UKAITMOHHONW N3MEHYHBOCTH. '
[TocTpoenre BapruaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunm4eckast U3MEHUYUBOCTD. |
KoMOuHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3SMEHYUBOCTb. 1 0.5




90

[TpakTrueckas pabora «MyTaruu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O IIpo1ecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUe U aHAJIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl METUITMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKU B
NpCaAOTBPpAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabora «3ydeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPOJ JOMAIITHUX
YKHUBOTHBIX»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabora «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JloCTHKeHMs CeNeKIIMU PacTeHUN 1
#KUBOTHBIX. [IpakTHueckas padota
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHI)

0.5

99

OCHOBHBIC HANPABICHUS CHHTETUICCKOM
OMOJIOTUH




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1
101 MeunuHcKue OMOTEXHOJIOTHI 1
102 PeszepBHbiii ypok. [ToBTOpeHume, |
0000111eHNEe, CUCTEMATH3AINS 3HAHAN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

13.5




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. Jlapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOAIBOJIIOLMS U MaKPO3BOIIOLHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUa»
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoparens. dpdexr !
OYTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIFOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(}030B 1 UAMOATANTALIAN Y
pacTeHUi U )KUBOTHBIX )

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11eIeCO000Pa3HOCTY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHUOIOrHYecKHe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHUYECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hcropus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3y4ueHue u
OIMCaHHE UCKOMAEMBIX OCTaTKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTHueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOEHHS PACTEHHI Pa3HBIX OTIETIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

18 CoBpeMeHHas cucTemMa OpraHu4eckoro
MIPOLLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O YEJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecro genoBeka B cucTremMe
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenune ocoOeHHOCTEH 0.5
CTPOEHMSI CKEJIETa YEJI0BEKA, CBSI3aHHBIX C
MPSIMOX 0K AEHUEM»

43 JIBrKyIlHe CHJIbl aHTPOIIOTEHE3a

m CooTHolleHrne ONOIOTHYeCKuX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIOTeHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u MajeoOreHOMHUKA

47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTuyeckas

48 pabota «3ydeHune 3KOITOrHIeCKuX 0.5
ajanTaluil 4eJIoBeKa

49 Me:xucuuIniIMHapHble METObI

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst sxkonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOIOrNYESCKUX 3HAHUN I |
4eJioBeKa

53 Dxkonorndeckue GakTopsbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopatopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBIeHHe 1 0.5
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas | 0.5
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IIOITYJIAIH

OcHOBHBIC TOKA3aTeIN NOMMyJIAIUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I0JIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTENIN TOMYJISIIHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAILIAN

65 DKoJjoruyeckasi CTpykTypa nonyJssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparophnas pabora «IIpucrnocobiaeHus 0.5
CEMsIH PAaCTeHHI K pacCEJICHUIO»

69 Bun kak cucrema nonynsnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAI
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BemecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcCHOBHBIE TTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTa 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

2 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BenecTs u
OMOreOXMMHUYECKHUE [IUKIIbI

g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToliunBocTh Ouochepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOJIbI

PannonansHoe npupoa0onb»30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
paszHooOpasus 3eMiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaTh»

96 Ofio6mem1€ 1o Teme «MaKpOdIBOIIOIUS U |
e€ pe3ynbTaTh»

97 O6061mmenue o teme «lIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJIOBEKa — aHTPOITOTCHE3)

99 O60061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061menue o Teme «Opranu3msl U cpeaa !
OOUTaHUS»

101 O606meH1/ie 1o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brochepa — !
ro6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHHH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMAIBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHHH IIECHHOCTHOTO
OTHOIIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruU

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOcHCTEM (ONUCaHWE, HW3MEpEHue, IPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh MX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYeHHBIE PE3YyJIbTATHI U J1€7aTh BBIBOIbI.

BbisiBIIeHHMEe 3aBUCMMOCTH  MEXKJIY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHMOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OMONOIMMEPBI, JUCKPETHOCTh, CaMOpEryJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJICJICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojactsa K. bapa, sBomtonnoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAA TCOPUSA ISBOJIOLUH, TCOpUA




antpororeHe3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOXKIACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa o0 nyrsax u
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyUICHUs CLEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MenunBocty H.M. BaBunoBa; reHermueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapeimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMILJIEMEHTAPHOCTH );

npaBwia (MuHuMmyma lO. JIubuxa, sKojg0rn4eckod nupaMuibl 4UCced,
OMOMAaccChl U SGHEPTUH);

runotesbl (koarepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Yek)

YMeHue peumarb IMOHMCKOBBIC OMOJIOrHYEeCKHUE 3aJda4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HacCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTAaBJIATHL CXEMBI IICPEHOCA

BCHICCTB U DHEPI'MU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OpPraHOB y pACTCHHM, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OpPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUNIOM U (GaKTOpaMu Cpelbl OOUTaHMUS,
IIpoLeccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU DPA3JIMYHBIX AKOCUCTEM M IMPHUCIOCOOJIEHUSAMU K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJTHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIIIX

B OpraHusmax paCTeHI/Iﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTMYECKUX



mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauu U
MIpEeBpaILEeHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JABMKYIIMX CHJI 3BOJIOIHMU HA TeHO(DOHT
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OoOHuTaHus,
YyeperloBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT M JYKapHUOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OLICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meilo3a, OIUIOAOTBOPEHHUS, PAa3BUTUSA U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpefe OOWUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaxX
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUs] YHEPIHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHMSA;, EIWHCTBA YEJIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMs COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILMI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACTIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth ria00aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESATEIIbBHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb
YHOPSII0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3BMEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, SKOCUCTEMHBIN
(buoreoneHoTdeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBaHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaru3anus, Mertaadaim3. IloHsATHEe 0 3aBHCHMMOW M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBEpKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbeIOOpKM UM €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHel HCKaXeHUs pe3yJbTaTOB JKCIEpUMEHTa. lIoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Onojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHAIbHAS €AMHHIIA KUBOTO. MCTOpUS OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPUH.
MeTo1bI MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnranibHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,



TEIUIOperysaiui. MuHepadbHbIe BEIIECTBA KIETKU, WX OMOJIOTHYECKasl pPOJib.
Posip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxos. buonorndeckue GyHKIuu O€nKoB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl U IOJIHCAXAPUIBL.
OO0muit mnaH cTpoeHuss W (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlummuapsl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanus nunumos.
Tpurnuuepunsl, docdhonunuas, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHYECKMX MEMOpPAaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpuniun xomminementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MecToHaxoxaeHue u ouonorudeckue ¢pynkiuu JJTHK.
Bunet PHK. @yukunu PHK B knetke.

Crpoenue wmosiekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX (DYHKIIUU B
kierke. CekBenuposanue JJHK.

CtpykrypHass OHWOJOTHS: OMOXMMHUYECKHE W OHOPU3NICCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHUeckass M Ipokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATIBbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Crpoenre M (PyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iuia3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneryéHHass nud@y3us), aKTUBHBIN (NMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk301uTo3. KierouHas cTeHKa.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. Iluto3oms. Ilutockener. JIBuxkeHwe murTominasmbl. OpraHouabl
kineTkd. OpHoMeMOpaHHbIE OpraHOMAbl KIJIETKU: DJHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHUE U (yHKUIMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJeTKH. CTpoeHue IpaHyJspHOrO0 PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTuKyinyM. CekperopHas QyHKUUS
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M TuacTui. llepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHE U [BHXKEHHE SJKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpukce. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoOMOCOM B HHTEp(]A3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrieueHne KieTtku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DOepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBUSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peakiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BewlecTB B KieTke. PorocuHTted. Poub
XJoporiactoB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, Xene300aKTepuu, cepoOaKTepHuH, BOAOPOAHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuUTenbHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHNUE TIFOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHHE. Poiab MUTOXOHIpHUH B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peakuuu.

OxucnurensHoe dochopunupoanue. [IpenmymecTsa a’poOHOro mytu oOMeHa



BEIIECTB Mepe1 aHapOOHBIM. DPPEKTUBHOCTD IHEPTETUIECKOTr0 0OMeHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmn. ['eneTrnueckuii
KoJI, ero coucrBa. Tpanckpumnuusa — Marpuusblii cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIBHOCTh, ACUMMETPHUYHOCTb.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbix PHK B OuocuHTe3e Oenka.
YcnoBust OumocunTe3a Oenka. KonmumpoBanume amuHOkuCHOT. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounsle (OpPMBI KU3HH U OONMUraTHele mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pacteHuid. CIIMJ], COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsii mwmkn, ero mepuonbl W perymsius. HWarepdaza u  MHUTO3.
OcobeHHOCTH TIpOIeccoB, MpoTekaommx B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHI. JIWIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KapnoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsus mutoTndeckoro nukia kiaeTku. [Iporpammupyemast kierouHas rudesb
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuHosxenue. [lonoBeie kneTku, wim rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. buonornueckuii cmMbica Meo3a
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1 TI0JIOBOTO Ipolecca. Melo3 1 €ro MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiueBoe pazButue. l'ameroreHe3 y »XuUBOTHBIX. lloyioBBIE JKene3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KiIEeTOK. CrnepMaToreHe3 M OOTEHE3.
Crpoenue monoBbIX KiIeTOK. OII0OIOTBOpEHHE U 3IMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisrymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylisiuus). 3akiajaka
OpPraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN T€HOB.
Bnusnue Ha »MOpHOHANBHOE pAa3BUTHE PA3IMYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIil nepuoa. [Ipsimoe u HenpsiMmoe
pazButue. Pa3Butue ¢ meramopdozoM y OECHO3BOHOYHBIX U IO3BOHOUYHBIX
KUBOTHBIX. buoiiornueckoe 3HaueHUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryisuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOTO pa3BUTUSA Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume cIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTENIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHni. OO0pazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHOBHEIE
TCHETHYCCKHE IIOHSATHS U CHMBOJEL. 1 OMOJIOTMYHEIE XPOMOCOMBI, AJIJICIbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, JIOMHHaHTHBIﬁ u pGIIGCCI/IBHI)II\/JI IIpHU3HAK,
roMO3uroTa, rerepo3urora, 4YucCTass JINHUA, FI/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHoBHbBIE MCTOJABbI I'CHCTHUKU! I‘H6pPII[OJ'IOFPI‘ICCKHI>i, HHTOHOFHHGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUM

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aK0H enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIelyieHuss MNpu3HakoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMer.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOUHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOT0



CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOKECTBEHHBI ajuieiu3M. B3auMoAeicTBUE HEAUIEIbHBIX T'E€HOB.

Kommnnemenrapuocts. Onucras. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psijt
n BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTal[HOHHASI.

KomOuHaTtuBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYUBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIYUMPOBAaHHbIE MYyTalWU. S€pHbIE M IUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3y4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETHYECKU . CoBpeMeHHOE onpeereHue TeHOTHIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0oeBaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOI0KEHHOCThI0. 3HAaYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

U JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeroBeka. CTBOJIOBBIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOrooOpas3us KyJIbTYPHBIX PAaCTEHHH.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VCKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIMH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNneil mo noroMcTBy. OTOOp IO TE€HOTUIy C IIOMOIIBI OLIEHKU
(eHoTUna MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMouIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMUYECKMH MyTareHe3 KakK HWCTOYHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnosnp3oBaHME TE€HOMHOIO pPEJAKTUPOBAHHA M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamzanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKHUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJOTHIA.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK W KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTAHTAUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpynpoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTUBHI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIHOCTU OJIHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IpYyTrHe
IIPOTHUCTHI. KononnanpHbie OpTraHU3MBlI. HBI/I}KeHI/Ie OJHOKJICTOYHBIX OPraHU3MOB!
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Y OAHOKJIETOYHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenbHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U pacMoIOKEHUS TKaHEH B OpraHax pacTeHHMA

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbinenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacTteHuid. Kyrukyna. CpencTBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3gpakuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeniecTBa U MX 3HAUCHUE

MHOroKk/IeToYHble  KMBOTHbIE.  B3aMMOCBs3b  4acTe€il  MHOTIOKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl 1 CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX W 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIUTEIUalbHasi, COCIWHUTENbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U paCMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue sxuBoTHBIX. IluTanume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esioBeka. MexaHu3M
BEHTWISIMKM JIETKUX Yy NOTUI W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKkpaTUTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIIEIUTEIbHOW CUCTEMaMM. BblieneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. IIOKpoBBI U uX

MIPOU3BOIHBIC.
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PaznpaxkxuMocCTh U perymisust y opranu3MoB. Pa3apakuMoCcTh y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAYCHUE.

HepBHast cucrema u peduieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTJensl. DBOMIOIMOHHOE YCIO0KHEHUE CTPOSHUS] HEpBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm i 3(PGEKTUBHON (YHKIIMOHAIBLHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

Opransbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3ycioBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHONM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbIe U yCIIOBHBIE pedIeKChI

5.2
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3amuTa opraHuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crenn(uIecKui
umMmyHuTeT. Teopuss  KIOH&JIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jeixanue yenoBeka. Auddysus razoB yepes MoBepxXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4einoBeka. JlpIxaTenbHas TNOBEPXHOCTh. Perynsums  AbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITeJIBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'[BI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITCJ'H)HHe JKCIIC3hI. BHYTpI/IHOHOCTHOe u BHYTPUKIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkmoHupoBanue Heppona. OunbTpanus, cekperus U o0paTHOE BcachbIBaHHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbIeuHas cucreMa. CKeleTHBIS MBIIINObBI 1 HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  Teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. I[apBI/IHa.



JIBroKymie cuibl 3Boiionuu BUIOB 1o Y. JlapBuHY (BBICOKAass MHTEHCHBHOCTD
pa3sMHOXKEHHsT OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopwus
sBomtoru. CoBpeMeHHast HBOJIOIMOHHAS OMOJIOrHs. 3HAYEHUE SBOJIFOLIMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTYpbl HONyJsuuid. M3meHeHue
reHooHAa MOMYJISIIUK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (GaKTOpPHl (ABWKYIIME CHIIBI) OSBOJIONUU. MyTalmoHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpPaBIIEHHbIE HM3MEHEHUS 4YacToT ajiened B momymsuusx. Oddekt
OCHOBATEJIS. Murparuu. W3onsmus TOTYJISLIAMN: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruyeckast (penpoyKTUBHAs).

EctectBennbiii  orOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  0TOOpa:  JBIDKYLIUH, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUi
(mm3pynTuBHEI). [TonoBoit 0TOOP.

[IpucnocoOAeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  TPUCIIOCOOJNIGHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [lpuMepsl npucnocobneHuit y opranu3MoB. OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BunooOpa3oBaHue Kak pe3ysbTar
MUKposBotoru. M3omsamus — kirodeBoil dakrop BumooOpaszoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUUECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansanys). JJnTenbHOCTh 3BOIOIUOHHBIX ITPOLIECCOB.

MexaHu3mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAy4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOMIONMSA U KOIBOJIOIMS TMApa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBoonni. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3ydeHus sBomonun. CpaBHeHue (Gruopsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odnactu 3emin. Buasl-sHneMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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IBOJIIONMU. | €HEeTHYeCKHe MEXaHU3MbI JBOJIOLUMUU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynmumentapupie  opraHbl M aTaBU3MbL.  MOJIEKYJISPHO-TCHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHe  METOJbl  W3YYCHHUS  DBOJOIHH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHHS (PHIOTEHETHYEeCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaIlUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMEepHOCTH (TIpaBWiIa) ABOIMONMH. HeoOpaTHMOCTh HBOJIOIUH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Penu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBoitouuu. [lmanerapHas (reosornyeckas)
IBONIIOLIMSI. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BetlecTB U3 Heopranmueckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. Koanepsarnast runoresa A.M. Omapuna, rumnoresa
nepsuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil 3somtonuu. [losiBieHne M 3BONIONUSA NEPBBIX
KJIETOK. OBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE MPOUCXOXKIECHHE
BUpycoB. IIpoucxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICIIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuil Ha cymry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne MMM cymHd. CeMmeHHble pacTeHus. I[IpoucxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OcHOBHbIE apoMop(O3bI
KHUBOTHBIX. Benyackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe )XkUBOTHBIE. JKU3HB B BOJIE. DBOIIONUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMUX U
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ntun. [lpuamun xmrodeBoro apomopdosza. OcBoeHUE OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmmas XapaKTEepPUCTHKAa KJIMMaTa € TEO0JOTHYECKHUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — DKOJOTHYECKHE KPHU3HUCHI mponuioro. [IpuuuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUH. COBpEMEHHBIH SKOJOTUYECKHH KPHU3HC, €0

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHUCTEMAaTHUYECKOE IOJOKEHUE 4YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHU:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsAMOX0XKIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIbHOU
CHUCTEMBI.

JlBmwxyne cuibl ((akTopsl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHAIBHEIC.
CooTHoteHrne ONOIOTHYECKUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaluM aHTPOIIOTreHEe3a. ABCTPAIIONUTEKU — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBIEHUsA oOpyaud Tpyna. Yenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIepPTAIbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMarTa.
YenoBeKk pa3yMHBIII COBPEMEHHOI'O THIIA, JIEHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 MpenenamMu AQpuku.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHbII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3¢pQGEeKT OCHOBATENS» B MOMYJSALMIX COBPEMEHHOTO
YesioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HecoCTOSATENBHOCTH — pacu3Mma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpY)XKaroIIed Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiia TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCymue MM 3aKOHOMCPHOCTHU
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Pazgensl u 3agaun sxonorun. CBsi3b HKOJIOTUHU C APYTUMHU HAyKaMHu.
Metoner skonorun. lloneBeie HaOmIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTHM HX JeifctBud. Kiaccuduxauus
9KOJIOTUYECKUX  (PAKTOpOB: alOmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJIOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢akTopbl. CBET Kak dKojorndeckuii axrop. JlelcTBue pasHBIX
YYacCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak oskonorumdeckuii dakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuit ¢aktop. [Ipucnocobnmenus pacreHMd K
noJIepKanuto BoxHoro Oamanca. Kimaccudukaiusi pacTeHWid MO OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpE/Iax.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKU3HU.

XKuznennole popmbl opranusmon. [loHsTHe o xu3HeHHON (Qopme. Ku3HEeHHbIE
(bopMBI pacTeHMii: JepeBbs, KyCTApHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XHUITHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koonepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmuueckue, (opuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYIIECTBOBAHHSA OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XapaKTECPUCTHUKU TOITYJIAIHNH. HOHy.]'IfIIII/ISI Kak Ouomorudeckas

cucremMa. Posib HEOHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OuoJoTUM BHIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIU.
OcHOBHbIE TOKa3aTeNu MOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
MOJIOBasg CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa, CMEPTHOCTD,
MHUTpaLUs.

DKoJioruueckasi CTpykrypa mnonyisuud. OIeHKa YHUCICHHOCTH TOMYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisiuus. buoTM4ecKui NOTeHIUaN MOIYJISLUH.
MopaenupoBanre JWMHAMUKW —nonyisinuud.  KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. KpuBble BbDKUBaHUS. Perymnsiuss 4MCICHHOCTH MOMYJISUUNA: pOJb
(akToOpoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOTMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
Mojenb 3kojorudyeckod Humu Jk.M. XatunmHcona. Pa3mepsl 3KOJOTHMYECKOH
Huiy. [loTenuanbpHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHMS W MHUTpPAlMil  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBs3u Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTHI, penyueHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u TpOayKIUsa. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHos. Paznuanst Mex1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas diopa u
¢dayna. CuHaHTponU3alus TOpoAcKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOcHCTEeM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIIUA W OSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3JECHCTBUN

buochepa — oOmemnnanerapHas o0onouyka 3eMiHM, TA€ CYIIECTBYET WU




7.6

cyliecTBoBasia XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rocdepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0aNbHOM  dKOcUCTeMbl.  J[MHamMuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHUYECKME LUKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC Jieca, CMCIIAHHBIE W IIUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOpbA. Kimmar, pacTHTENbHBIA H
KUBOTHBI MUp OMOMOB CYIIIH.

CrtpykTypa U (YHKIHS XHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANa U
onocdepHbIX QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3nelicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kaumara.

AHTpOIOTreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pPacTUTENFHOTO M KHUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIIBI OXPAaHBI TMPUPOIBI.
Kpacubie xaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
BoTrannyeckue caibl U 300JI0THYCCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA U IPHPO/IBL
PammonanbHOe  MPHPOJOIONB30BAaHME W COXPaHEHHWE  OMOJOTHYECKOTO

pazHooOpaszus 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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