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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (maizee - Ouojorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3zpaboTaHa Ha OcHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs u3ydenust (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeaMeTHol obnactu «EcTtecTBeHHO-
HayuyHble mnpeaMerbl». CormacHo mnonoxkeHusMm @OI'OC COO mnpodunbHbie
yueOHbIE MpEeIMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepeHnmanu  O0y4eHUsT Ha YpPOBHE CpenHero oOiiero oOpa3oBaHus U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHUM IpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEAMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE PEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTael 00yJarmMuXcss U CTUMYJIMPOBAHUEM
MHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHHUSA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXOJIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHuE O
HeMM M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT 00s3aTeabH0e (MHBAPUAHTHOE) MPEIMETHOE COIepKAHUE, ETO
CTPYKTYpHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh W3YYEHHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pAaCTHBIX OCOOCHHOCTEH oOydaronuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omaromaps dYeMy [POCMATPUBAETCA
HaIlpaBJICHHOCTh HAa  MOCJHEAYIOIIee pa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e >KHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoit cpeae. B
[IporpaMme Mo OHOJOrMM TaKKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peammzauuu TpedoBanuii PI'OC COO Kk nIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(OopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JIEATEIBHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)KaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YpPOBHE CpeaHero o01ero oopa3oBaHus.
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VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOmiero oopa3zoBaHuUs
3aBeplIaeT OuoJIoTMYecKoe o00pa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha
paclivpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruu, SMOPHOJIOTMM M OUOJIOTMH pPa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHS U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOJIYYEHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3aX W OpraHU3alMSIX  CPEIHETO
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHMsl COCTaBISIET CUCTEMa
OMOJOTUYECKUX  3HAHUM, TOJNYYEHHBIX TPU HU3YYEHUU  OO0y4aIoIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHYECKHUX Pa3fesioB OMOJOTMU Ha YpOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tv 3HaHMS TMOJy4aroT pasButhe. Tak,
pacHIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3Me YeJIoBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTETrpanus OWOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUUMHUCS TPH U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

Crpyktypa mporpamMmbl 1o ydeOHOMYy Tmipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA MMOAXOAbl K H3yYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllK, SBOJIOIMHA OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJIOTMYECKOro paszHooOpasusi 1uranetel. Tak, B 10 xkmacce
U3YYarOTCSi OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH |
OMONOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOrMH, aKTyaJM3UPYIOTCS 3HaHHUS OO0ydJaromuxcs 1o OOTaHUKE, 300JI0THH,
aHatomuu, (usnonoruu uejoBeka. B 11 kmacce wu3ydyaroTCs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI SKOJIOTUH U yUYEeHHE 0 Ouocdepe.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCs OMOJOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHITUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHMH, MHOTO00pa3uM U OCOOCHHOCTSAX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX TOCTHXKEHHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUSX B OMOJIOTHH, TPUKJIAIHBIX aCTIEKTaX OMOJOTHYeCKUX 3HaHUM. J[is
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOIO MaTepuajia B COACP>KaHUHM MPOTrpaMMbl
10 OMOJIOTMH TPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAHOBJIEHUS U Pa3BUTHS
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TOM WIM HMHOM 00JacTH OMOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PELICHUE BaXKHEHUIITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TPOOIEM.

Lenp nzyuenus yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJIcHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3alliyd >KUBBIX CHCTEM pPAa3HOrO paHra U MNpuoOpeTeHUuEe yMEHUM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONMpENeNEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOTr0 3aBeJIeHUs JIJIsl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMs.

Joctwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOomyJsilus, BUA, OUOreoneHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHH;

O3HaKOMJIEHHE OO0YyYaromMxcsi C METOJaMU IIO3HAHWs JKUBOM TNPUPOABI:
UCCIICZIOBATEILCKUMU  METOJAAMHU  OHMOJIOTMYECKUX HayK (MOJIEKYJISIpHOM H
KJIETOYHOM OMOJOrMM, HSMOpPUOJIOTUM U OWMOJOTMM pa3BUTHUS, TEHETHUKU WU
CEeJIEKIIMY, OWOTEXHOJOTMM U CHHTETHYECKOM OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTHH);  METOJAaMHU  CaMOCTOSITEIbHOTO  IPOBEAEHUS  OMOJOrMYECKHUX
UCCIeOBaHUN B JlabopaTopud U B mpupojae (HaOIOAeHUE, H3MEPEHUE,
HKCIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaZIcHHUE OOYyYaIOUIMMHCS  YMEHHSIMHU: CaMOCTOSITEIIbBHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIOJIb30BATh OMOJIOTMYECKYI0 HMH(OpPMAIHIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM;, YCTaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-)KOHOMUYECKUMHU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATEIbHOCTH II0
OTHOLICHUIO K OKpY)Karolllel NPHUPOJHON cpele, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBI0  OKpPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH U  COONIIONATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOMW KM3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallsiX MPUPOAHOTO UM  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y OOy4YaIOIIMUXCSl MHTEIUIEKTYaJbHbIX U TBOPYECKHX CIOCOOHOCTEM
B TMpOIECCe 3HAKOMCTBA C BBLIAIOMIMMUCSA OTKPBITHAMH W COBPEMEHHBIMH
UCCJIEIOBAHUSAMM B OHMOJIOTHMH, PEIIAEMbIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJOrNYECKOTO UCCJIEI0BAHMS, POBEACHUS AKCMEPUMEHTAIBHBIX



Jlenaprament o6pasoBanus AMHHECTpauuHy r. ExatepunGypra
MyHHIHIIATBHOE ABTOHOMHOE 061IC06Pa3OBATEIPHOE YUPEKICHHE CPEHss 001eobpasoBaTebHas mKona Ne 36 um. M.IT. Onuniosa
620078, r. ExatepunGypr, yi1. Manbimesa, 134 tex. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
WCCIICIOBAHM, PEIICHUS] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUSI OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCHUTaHUE Y 00YyJarONIMXCs [ICHHOCTHOTO OTHOIICHUS K YKHUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SIBJICHUAM; (OPMUPOBAHUE IKOIOTHUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOINEH KyJbTYphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYyYalOMMMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
IPHUPOJIOTIONIB30BAHUN (COOIIOCHUE TPABWJI TOBEJACHUS B TPHUPOJAC, OXPaHBI
BUJIOB, SKOCHUCTEM, OMOC(hEphl), COXpAaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NporIakTUKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W TEXHOTEHHOTO XapakKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOTUYCCKUX 3HAHWH U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHMe  YCJIOBHWA  JJII  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIMMHUCS
VHIUBUIYaTbHOU oOpa3zoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
MOCJIeAYIONEMY NPOPECCHOHAIIEHOMY CaMOOTIPEACICHUI0, B COOTBETCTBUU C
UHAVBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee yuCI0 YacoB, OTBEJACHHBIX HAa M3y4YeHHUE OWOJIOTUU Ha Yri1yOJeHHOM
ypOBHE cpeqiHero obmiero oopasoBanusi, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heenmo), B 11 kiacce — 102 gaca (3 gaca B Hezelo).

OT160p opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOyYECHHS OUOJIOTHUH
OCYIIECTBIISIETCSI ¢ YYETOM CIEHU(PUKH €T0 COACp>KaHWsS M HANpPaBICHHOCTH Ha
NPOJOJKEHHE OMOJOTHYECKOr0 O0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
podeCcCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.

O06s13aTeIBPHBIM YCIIOBUEM MPY 00 YYCHUH OMOJIOTHN HA Yri1yOJ€HHOM YPOBHE
ABIIIETCS TPOBEJECHUE JTAa0OpPaTOPHBIX M MpaKTUUECKuX pador. Takke ydacTue
0oOy4JaromuXcs B BBHIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PaboT,
TEMaTUKa KOTOPBIX OMNPEACNACTCS YYUTEIeM Ha OCHOBE  HMMCIOIINXCS
MaTepHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJTHBIX YCIOBUH.
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COIAEPKAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi OMoJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonoruu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHple ¢ Ouosiorueid. 3HaueHHE OWOJIOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHMCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuun

[Toptpersi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgeii, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnmuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cuctemMbl Kak TmpeaMer u3ydeHus Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €JIMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3/IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKaHEBbIN, OpTraHW3MCHHBIM, MOMYJISIIHOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmii), OwocdepHsiii. Ilpomeccel, TpoUCXOAANIUE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x)uBble CUCTEMBI HA PAa3HbIX YPOBHIX OpPraHU3aLUU.

N3yuenue xuBbIX cucteM. MeTtonbl Ouomormueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runoreza. [lonsiTue BbIOOPKHU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornyeckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.
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JdemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTrepun», «YPOBHU OpraHMU3alUHd KHUBOMU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3yYECHUS )KUBOW MPUPOJIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HaAOI0/ICHU, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHASI €OUHMIA >KuBoro. McTtopus
oTkpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKECHHUS COBPEMEHHOM KIIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM WM KJIETOYHOM  OMOJIOTHH:  MHKPOCKOIIHS,
xpoMartorpadus, 37IeKTpodopes, METOoJ MEUYEHBIX aToMOB, auddepeHnnanIbHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @uUKCUPOBAHHbBLX
K1emok. DNeKTpoHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

IToptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«cropust pa3BUTHS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KJIETOK.

IIpakTuueckas padora «M3yueHue METOMOB KJIETOYHOW OHONIOTHU
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IIEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPHTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysinuv. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYECcKast
pousib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnonuMepsl. benkmn.
AMMHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
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cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Krnaccudukauus  Oenkos.
buonorunyeckue pyHkunn 0enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [UCaXapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpOoeHHS W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YIIIE€BOIOB.

Jlununel. 'apodpunsHO-ruapodobHbIe cBoMicTBa. Knaccudukamus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. OOume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiementapHocTtu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ounonorudyeckue ¢pynkiuu JJHK.
Buapet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyine ATO.
buonorunyeckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKH, UX (PYHKIIUU B
knetke. Jpyeue nykneosuompugpocamoer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, nPomeoMuKu.

CrtpykTypHas Ouonorusi: OMoXuMHueckue M OnopU3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3 OUOMOIEKYIL U UX HENPUPOOHBIX AHATLO208.

JdeMoHCTpanuu

[Toptpetsr: JI. [lonmunr, /xx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkinus,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XHMUYECKUX DJIEMEHTOB B HEXHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOJIEY.

Tabmuuer u cxembl: «llepuomnueckass Tabnuila XWUMUUYECKHX SJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BOAbl», «BemecTtsa B cocraBe opraHu3MoB», «CTpoeHue
MOJEKyIbl Oenka», «CTpYKTypbl OEIKOBOM MOJEKYJbl», «CTpOeHHUE MOJEKYJ
yriaeBooB», «CTpoeHue MOJIeKysl JUNnuaoB», «HyKIEHnHOBBIE KUCIOTHDY,
«Ctpoenue monekynbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKiumi».

JlaGoparopHass  pabGora  «JccinemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH
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Tunel KJIETOK: DJyKapuoTHueckass U TmpokapuoTudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHue npokapuoTuYecKou kiaeTku. Kinerounas creHka OakTepuil v apxewu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpodHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue U (GyHKIIMOHUPOBaHUE AYyKapHOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (ruazmanemma). CTpykTypa mJIa3MaTHYeCKOu
MeMOpanbl. TpaHCIOPT BEUIECTB uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), akTUBHBIA (NEPBUUYHBIA U BTOPUYHBIH
akTUBHBIN TpaHcmopT). llomynmponuriaemocts wmemOpanbl. PabGota HaTpuii-
KaJUEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronuTo3. Dk3omuuto3. Kietounas
crenka. CTpykTypa ¥ GyHKIIMH KJIETOYHOU CTEHKU PACTEHUM, TpUOOB.

[utomnaszma. [utozomns. Iutockenet. JIBrkenue muroriasmMbl. OpraHou bl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHUE M (yHKIMH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoMA0B KIeTKH. CTpoeHHE TpaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenusn 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”ymisipHbIN)  SHIOIJIA3MATHYCCKUM
petukynyMm. CekpetopHast pyHkius anmaparta ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoorcoenue mumoxonoputi u nracmuo. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  MJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTACThI, XPOMOILIACTHI, JICMKOIIACTHI BHICIIUX PACTCHUH.

HememOpannbie opranonabl kiaeTku CtpoeHue W (HyHKIMKA HEMEMOpaHHBIX
OpraHOHJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Quramernmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyooukn. KineTouHsrii
neHtp. CTpoeHWe U JBMKEHUE IKIYTUKOB M pEeCHUYEK. MHUKpOTpyOOUKH
nuToruiasmel.  Llentpuons. berku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompybouxamu. Momopuuvle benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B HUHTEp(azHOM sipe. Iyxpomamun u cemepoxpomamur. benaxu
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 00010uKuU 6 Mmumo3ze. Hoephbiil
mpauncnopm.
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Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTuTENBHOM, JKUBOTHOU, TPUOHON ).

JdemoHcTpanumn

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmunpel u cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «S1poy, «CTpoeHrEe MPOKAPUOTUUECKON KIECTKH.

O6GopynoBaHue: CBETOBOW MHUKPOCKOII, MHUKPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTEePUAIbHBIX KIIETOK.

Jlaboparopnass padora «/3yueHHe CTPOCHUS KIJIETOK Pa3IMYHBIX
OpraHU3MOBY.

IpakTuueckas padora «/3yueHue cBOWCTB KIETOYHON MEMOPaHBI».

JlaGopaTtopnas padora «MccrnenoBaHue IuiasMoiid3a M JeIUia3Moiin3a B
PaCTUTETBHBIX KIETKAaX).

IIpakTuueckass padora  «M3ydeHue  JABMXKEHUS  [UTOIIA3MbI B
PACTUTEIBHBIX KIETKaX.

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUH B KJIeTKe

AccuMuUISIMA U TUCCUMUIIALINS — IBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOoTpOodHBINH. YyacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue kieTku: mnpespameHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATHBHBIM XapaKTep peakiMil KIETOYHOIrO
Metabonu3zMa. DepMeHTHl, HUX CTPOCHHME, CBOMCTBA M MEXaHWU3M JICUCTBUA.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IUnyHbIX (PaKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AHoKcuceHHbl U OKCUu2eHHblll gomocunmes y odaxkmepui. Ceemocodbuparowue
nueMeHmul U NUSMeHmMbl peaKkyuoHHo20 yeumpa. Ponb XJIOpPOIIIacTOB B MpoOLEcce
doTocunaTe3a. CreToBas u TemHOBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHBIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJb30BaHUE YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM M BO30OYAUTEIN OOJIC3HEH.
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AnpoOHBIE OpraHu3MBl. Orarnsl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi Tam. ['MUKOIN3 — OECKUCIOPOAHOE PACIIEIIEHUE TITIOKO3HI.

buonorudeckoe okuciaeHue, WM KJIECTOUHOE JIbIXaHue. Pojib MUTOXOHApPHIL B
npoiieccax Ouonoruueckoro okucieHus. [uknudeckue peakiuu. OKUCTUTETBLHOE
dbochopunupoBanue. DHepeuss membpanHozo epaduenma npomoros. Cunmes
AT®D: paboma npomonnot ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTh SJHEPTreTUUECKOr0 OOMEHa.

JdemoHncTpanumn

Iloptpersr: Jx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl oOMeH», «buocuHTe3
6enka», «CtpoeHue pepMeHTay, «XeMOCUHTE3.

O6opynoBaHUE: CBETOBOM MHMKPOCKOI, O0OPYI0BaHHME ISl MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora  «lM3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha TpUMEpPe aMUIIa3bl WM KaTalas3bl)y.

JlaGopaTtopnas pabora «U3yueHue ¢epMEHTATUBHOTO paCHICTUICHUS
NEPOKCUJIA BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  ()OTOCHMHTE3a M
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HacnencrBeHHass uH(poOpMAaN s U peajn3anus e€ B KIeTKe

Peakuun MatpuuHoro cunrtesa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO cHHTe3a. Peanuzarus HaciencTtBeHHON MHpopMarnuu. ['eHeTHYeCKUiA
KOJI, €ro CBOWCTBAa. TpaHckpunuuss — wmarpuusbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stambl. Yuactue Tpancnoptaeix PHK B 6nocunTese Genka.
VcnoBuss Ouocunre3a Oenka. KoaupoBanwe amunHokucior. Ponp pubocom B
OouocuHTe3e Oemka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. ManHo). Monekynaprble MexaHuzmvl IKCNpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomoel 2enos. Perymisiust 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupychl — HekneTouHble (OpPMbI KU3HU U O0IUTaTHBIEC Mapa3uTsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusneHHblll YUK
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JHK-cooeporcawmux eupycos, PHK-codepocawux eupycos, 6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, xKUBOTHbIX, pacteHuil. CITN, COVID-
19, counanbHble 1 MEAUIIMHCKUE TPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusog («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUXx OanHblx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHncTpanumn

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

Tabmuipl u cxembl: «buocunrte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«baktepuodaru.

IIpakTuyeckas padora «Co3aaHue MOJEIN BUPYCAy.

Tema 8. ) KusHeHHbII MUK KJIETKHU

Knerounsrii muki, ero mnepuoisl u peryisuus. Hutepdaza um  MuUTOS3.
OcobeHHOCTH TPOIEeCCOB, MpoTekarmux B uHTepdasze. I[loaroToBka KIETKH K
nenenuto.  IlpecuHTeTHUecKuii  (MOCTMUTOTHUYECKHM), CHUHTCTHUYCCKUU U
MOCTCUHTETUYECKHUM (MTPEMUTOTHUECKHIT) Mepruoabl HHTEpPa3bl.

Martpuunsiii cunte3 JHK — perumukanws. Ilpunmunsr perumakanun JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBAaTUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. CtpoeHue xpomocoMm. Temomepsl u
TejaoMepasa. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIUIUIOUIHBIA U
rariouHbIA ~ HA0Opel XpomMocoM. ['omoJioruyHbie XpoMocoMmbl. IlojoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX
npouecchl. Tunbl MuTo3a. KapuoknHe3 W HUTOKUHE3. BHOJIOTHYECKOE 3HAYECHUE
MHUTO34.

Perynsauus murornueckoro nukina kinetku. [IporpamMmmupyemast kietouHas
ru0esb — anoITo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanuszmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «L{ugpposas
K1emKa» — ououngpopmamuveckue mooeau QyHKYUOHUPOBAHUSL KIEMKU.

JdemoHncTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKa.

JlabopaTopHasi pabora «3yuyeHnne XpPOMOCOM Ha TOTOBBIX
MHKpOIIpEnapaTax».
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JlabopaTopHnas padora «HabOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue n pyHKINH OPraHUu3MOB

buonornueckoe pa3zHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTpPOEHUS U JKU3ZHEACSITENbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, ApyTrue NpoTUCThI. KoJIoHManbHbIE OpraHU3MBbl.

B3anMocBsI3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl u
cucteMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanu pactenuidl. Tumbsl pacTUTEIBHBIX TKaHeil: o0Opa3oBaTesibHAsi,
NOKPOBHAsI, TMPOBOJAIIASA, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIIUH U pacmonoKeHus TKaHeW B OpraHax pacTeHH.

TkaHM KMBOTHBIX M 4e€JOBEKa. TWUMbI KUBOTHBIX TKAHEH: AMUTEIUATbHASA,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OcOOEHHOCTH CTpOeHHs, (PYHKIUN u
PACIIONOKEHHS TKAaHEN B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OpraHbl u
CHUCTEMBI OPraHOB )KUBOTHBIX U 4esioBeKa. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX WBOTHbIX. HapyxHblil U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHHUS KOCTEM.

JIBmokeHue  opraHus3moB.  J[BMIKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHHE MHOTOKIETOYHBIX PACTEHMHIA:
TPONU3Mbl M HACTUHU. J[BM)KEHHME MHOI'OKIETOYHBIX J>XMBOTHBIX M YEJIOBEKa:
MbIleyHas cuctema. Pednexc. CkeneTHbIe MBIIIIIB U MX paboTa.

[Iutanme opranusmoB. [loryomenue BOABI, YIVIEKMCIOrO ra3a |
MHHEPAIBHBIX BELIECTB pacTeHusAMM. IIuTanue XuBOTHBIX. BHyTpumosocTHOE U
BHYTPHUKJIETOYHOE MHIIeBapeHue. IIuTaHue mNO3BOHOUYHBIX MKUBOTHBIX. OTmesnsl
IIMAIIEBAPUTENILHOrO TpakTa. IlumeBapurenbHble xkenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxaTtenbHasi IOBEPXHOCTD.
XKabepnoe u néroynoe npixanue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKa.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeaoBeKa. MexaHu3M BEHTWIALMM JETKUX Yy MNTHL U
MieKonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOoCHas cucremMa M €€ OpraHsbl.



Jlenaprament oGpasoBanus AxMunucTpauu r. Exatepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. Exatepun6ypr, yi. Masimesa, 134 Texn. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaleHus. IBOJIOIUOHHBIE
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepla U €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
#KUBOTHBIX. CokpatutenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OpPraHOB BBIJICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cucTeMamMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenne u (GyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl
OakTepuidi W WUCTHl TPOCTEHINMX. 3allUTa y MHOTOKJIETOYHBIX paCTCHUH.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX TMPOU3BOJIHBIE.
3amura opranu3ma ot Oonesned. MmyHHas cuctema udenoBeka. KieTouHblid u
TYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M npuoOpeTEéHHBIN crennduueckuii
UMMYHUTET. Teopusi KIOHAIbHO-ceNeKTUBHOrO uMmmyHurera (II. Dpnux, @. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocts w©  peryisinuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxumMocts U peryiasuus y
pactennii. PocToBbIC BelleCTBA U UX 3HAYCHHUE.

HepBuast cucrema u pediaekTopHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa M €€ OTIesbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pedekTopHas ayra. be3yciioBHbIC U YCIOBHBIE PedICKCHI.

['ymopasibHasg peryisiius U SHIOKPUHHAs CHCTEMA >KUBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HX TOPMOHBL. JIeWCTBHE TOPMOHOB.
B3aumMocCBs3p HEpBHOW U DHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
CUCTEMA.

JdemoHncTpanumn

[Toptper: W. I1. [1aBnos.

Tabmutet u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHEIE
Bojopociny, «baktepun», «lIpocteimme», «Opranbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOs»,
«CTpoeHHE JIMCTOBOM IUIACTUHKWY», «TKaHU >KUMBOTHBIX», «CKEJIET 4YeOBEKay,
«ITumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
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cucreMa», «HepBuas  cucrema», «Koxa», «MpbllieuHas  cucTemay,
«BpigenutenbHas cucteMay, «IHAOKpUHHAs cuctemay, «CTpOCHHE MBI,
«Ummynurer»,  «KumegynomosoctHeie»y, «Cxema  TNUTaHUS  pPacTEHUI,
«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX IKUBOTHBIX», «CTpPOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMbikaronuxcsi»y,  «HepBHas  cucrema  ntuny, «HepBHas — cucTema
MJeKonuTaronmxy, « HepBHas cucrema uenoBekay, «Pedekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIIpPENapaTbl TKaHEW, PAaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, MTJIOKOXKUX, JKHBBIE JK3EMIUISIPhI KOMHATHBIX pacTEeHUM, repdapuu
pacTeHHW pa3HBIX OTHEJOB, BIAXHbIE Tpenaparbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
0o0opyTI0BaHME JJIsI IEMOHCTPAIIMH TTOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTCHHM,
pacuieryieHus Kpaxmana U OeJIKOB MoJ AelcTBEM (PepMEeHTOB, 000 PYI0BaHHE ISl
JIEMOHCTpPAIIMU OIBITOB MO M3MEPCHHIO KM3HCHHOUW EMKOCTU JIETKUX, MEXaHHU3Ma
IbIXaTEJIbHbBIX JIBUKEHUN, MOJIETIU TOJIOBHOI'O MO3ra pa3jInYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTECHUI».

JlaGopaTropHasi padora «3yueHue TKaHEei sKUBOTHBIX).

JlaGopaTropHasi pabora «/3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecrionoe (BKJIIoYash BEr€TATUBHOE) U
noysioBoe. Buael  Oecrionoro  pa3MHOXKEHHMs:  [OYKOBAHHWE,  CIOPYJISLINS,
dbparMenTaius, KJIOHUPOBAHHE.

ITonoBoe paszmHokeHue. I[lonoBbie KIETKH, Wik rameTsl. Meios. Craauu
Mmeno3za. [loBegenune xpoMocom B meio3e. Kpoccunrosep. buosornyeckuii CMbICI
MeHo3a M IIOJIOBOro mponecca. Melo3 M ero MecTo B KHU3HCHHOM IIMKIIC
OpraHU3MOB.

[IpenszaponsimieBoe pazputue. ['ameToreHes y »KuBOTHbBIX. [10710BbBIE KEE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnonotBopeHre U SMOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrnocoOsbl
OIUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTUsl — HAyKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusa mopgocenos u mooenu mopgocenesa. Craauu >MOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jarymku). JpoOnenwe. Tumbsl  ApoOHeHUS.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munwi
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onacmyn. OcoOCHHOCTH JPOOJICHHUS] MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(racTpynsiuus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIUSHUE YacTeil pa3BUBAIOILIETOCS 3apojbllia (3MOpHOHAJIbHAS MHIYKLIHS).
3aknajgka IUIaHa CTPOEHMS  KMBOTHOIO KAk pPE3ynbTaT HEpapXUUECKUX
B3aMMOJIEUCTBUI TeHOB. BiusHue Ha 5MOpHOHAIIBHOE pPa3BUTHE PA3TMYHBIX
(baKkTOpOB OKpYKAIOIIEH CPeIbl.

Poct u pasBurue xuBOTHBIX. I[locTomMOpuonanbHblii nepuon. llpsamoe wu
Henpsimoe pasBuTHe. PaszButue ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX KMWBOTHBIX. buojorndeckoe 3HAYEHHE MPSIMOTO W HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoje. Tumbel pocta KUBOTHBIX. DAKTOPHI
PEryJslMN POCTa KUBOTHBIX U yenoBeka. CTauu mOCTIMOPUOHAIILHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeKa. [lepuonsl oHTOreHe3a uenoBeka. CtapeHne U CMEPTh Kak
OMOJOTUYECKHE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuil. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM 1MKie pactenumit. OOpa3oBaHue crop B Ipolecce Menosa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BoifHO€ OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHu3Mbl pEeTyJIsILIMM OHTOI'€HE3a Y PACTEHUMN U )KUBOTHBIX.

JdeMoHCcTpamuu

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

Tabmunel 1 cxeMbl: «BererarnBHoe pa3MHOXeHHe», «Tumbel Oecroyioro
pasMHOXEHUD», «Pa3MHOXEHUE XJIaMHUIOMOHaAb», «Pa3zMHOXKEHHE 3BIJICHBDY,
«Pa3MHOXKeHHEe TUAPBDY, «Melo3y, «XpoMocoMbl», «I'ameToreHes», «CtpoeHue
AUIEKIETKH U crepMaro3onsa», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsMoe u
HenpsIMOE  pa3BUTHE», «Pa3BuTHe MaWCKoro »xyka», «Pa3Burue capanumy,
«Pa3Butne nArymkn», «/{BOMHOE OIJIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJHOJOJIbHBIX U JBYAOJIbHBIX pacTeHH», «KM3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM 1UKI  MXxa», <KU3HEHHBIM LUK
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SUIEKICTOK H
CIIEpMAaTO30MI0B, MOJENb «L MK pa3BUTHS JATYIIKI.

JlaGopaTtopHasi padora «l3ydyeHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BbigBICHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHass pabGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUS BBICIINX
PaCTEHHIN.
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Tema 11. I'eHeTuka — HayKa O HaCJEACTBEHHOCTH ¥ HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopus craHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. Paboter I
Menpens, I'. ne @pusa, T. Moprana. Poiib 0Te4eCTBEHHBIX Y4YE€HBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonbiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuleNibHBIE TEHBI, AJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIM W PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAs TUHUS, TUOPUIBI, TEHOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJIBI ~ T'€HETUKH:  TUOPUIOJIOTHYECKUM,  ITUTOJIOTUYECKUM,
MOJIEKYJIAPHO-T€HE THYECKU.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. U.
Basuwios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEITUBaHUS.

JlabopaTtopHass  pabora «J/Ipo3oduna kKak OOBEKT TE€HETHYECKUX
HCCJICTOBAHUN.

Tema 12. 3aK0oHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH
eauHooOpasust rTuOpUA0B MepBoro nokoneHus. [Ipasuno qomuaupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paculeIuieHusi Npu3HakoB. LluTosiormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4YuCTOTH ramMer.

AHanu3upyroniee ckpemuBanue. [IpomMexyTouHbIN XapakTep HaclIedOBaHUS.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JOMHUHUPOBAHUMU.

JlurubpunHoe ckpemmBanue. TpeTnii 3akoH MeHaens — 3aK0H HE3aBUCHMOTO
HacleoBaHus  TNpu3HakoB.  LluTonornmueckue  OCHOBBI ~ JUTHOPUAHOIO
CKpEIIMBAHUS.

Cuemennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CuermieHHOe
HACJIEIOBAaHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXIYy TIeHamu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M OMpPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TE€TEPOraMeTHBIA MOJ. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHEe HEaUIeNbHBIX T'€HOB.
Kommnementapuocts. Onmctas. [lonmumepust.
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I'eHeTndecknii KOHTPOJIb Pa3BUTUSA PACTCHUM, JKUBOTHBIX U YEJIOBEKa, a
Takke (PU3UOJOTMYECKUX TMPOIECCOB, IMOBEACHUS U KOTHUTUBHBIX (YHKIIUH.
I'eneTnueckue MeXaHU3Mbl CUMOMOIeHE3a, MEXaHU3MBl B3aUMOJICHCTBHS «XO3SUH
— TApa3suT» U «XO35IMH — MUKpOOMOM». ['€HeTHYecKHe acCleKThl KOHTPOJS U
M3MEHEHHUsI HacJIeACTBEHHON MH(OpPMAIIUU B MOKOJEHUIX KJIETOK U OPTraHU3MOB.

JdemoHncTpanumn

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuiel u cxemsl: «IlepBwiii U BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mengens», «AHaIM3upylolee CKpenuBanue», «HemnonHoe TOMUHUPOBAHUEY,
«CruerjieHHOe HacjeJ0oBaHUE NPHU3HAKOB Yy jApo3oduisly, «['eHeTnka momay,
«Kapuotun denoBeka», «Kapuorun npozodunb»y, «KapuoTun  OTHIBY,
«MHOKECTBEHHBIN ajiennu3m», «B3auMoeicTBUE TCHOBY.

O6GopynoBaHue: MoOJEIb JUIS JEMOHCTpPAllMd 3aKOHOB €IWHO0Opa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M PACIICIUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJICJOBaHUS TMPU3HAKOB, MOJAEIb s
JEMOHCTpAallMd CLEIUICHHOrO HAcJleJOBaHMUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIipenapar: «JIpo3oduiay.

IIpakTuyeckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTuyeckass  padora  «M3ydeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

Tema 13. 3aKoHOMEepPHOCTH H3MEHYUBOCTH

B3aunmopeiictBue reHoTMma W cpenbl npu  GopMHpoBaHUH (EHOTHIIA.
N3meHnunBoCTh Tipu3HakoB. KaueCTBEHHBIE W KOJIWYECTBEHHBIC MPU3HAKU. BuUibl
M3MEHUYMBOCTH: HEHACJICICTBECHHAs U HACJICACTBCHHAS.

MoaudukanioHHas HU3MEHYMBOCTh. Poib  cpeasl B (GOpPMUPOBAHUU
MOAM(PUKAIMOHHON M3MeHuYnBocTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIHM
psin u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa MOIu(MUKAITMOHHON
W3MEHUYMBOCTH.

I'enoTunuueckass M3MeHUNBOCTh. CBOMCTBA N'€HOTUIINYECKONM N3MEHYHNBOCTH.
Buipl reHOTUITHYECKOM H3MEHUYUBOCTH: KOMOMHATHUBHASI, MyTaIllHOHHAS.

KomOuHaTHBHasT W3MEHYMBOCTh. MeH03 H IOJOBOM TIPOIECC — OCHOBaA
KOMOHMHATHBHOM W3MEHYHUBOCTH. POIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3/IaHUH
T€HEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJHOTro BUIA.

MyTanoHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHomMuble. CrHOHTaHHBIE W  HWHAYUUPOBAHHBIE MyTalMu. SaepHbIE U
nuTOIIa3MaTudeckue myrtanuu. CoMaTH4eCcKue W MOJIOBble MyTauu. [IpuduHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
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3aKOHOMEPHOCTH MYTAIIMOHHOTIO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HaciencTBeHHOW u3MeHuuBocTd (H.M. BaBunoB). BHesaepHas M3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buasl  u3MeH4UMBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTDY, «KoMOuHaTuBHas U3MEHUYUBOCTDY, «Meiio3y,
«OnnopoTBopeHuey, «I enernueckue 3a00aeBaHUs YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XKHBbIE W TepOapHbIE IK3EMIUISIPbl KOMHATHBIX DPACTEHUH,
pucyHnku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJAMH U3MEHUUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAU(MUKAIIMOHHONW W3MEHYMBOCTH. [locTpoeHune BapuallMOHHOTO psjaa U
BApUAIMOHHOW KPUBOI».

IIpakTuueckass padora «Myrtamuu y J1po3oduiabl  (HA TOTOBBIX
MUKpOIIpENapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoeka. MexayHapoaHas IporpammMa HCCIEIOBaHUsS I€HOMa
yejaoBeKa.  Meroapl  M3y4YeHHMs] T€HETMKM  4YeJOBEKa:  I'E€HEAIOTMYECKUH,
OJIM3HEIIOBbIH, LUTOI€HETUYECKUH, MOIYJISIIUOHHO-CTaTUCTUYECKU N,
MOJIEKYJIAPHO-T€HETUYECKU . CoBpeMeHHOE OIIPEAEIICHUE TEeHOTHUIIA:
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHKUE, B TOM YKCIJIE C IOMOIIBIO
[T11P-ananu3a. HacnemcTBeHHbIE 3a001eBaHUs YeI0oBeKa. | eHHbIE 1 XPOMOCOMHBIC
O0one3HM 4YenoBeKka. boOJIe3HM C HACIEACTBEHHON MpenpacroiioKeHHOCTHIO.
3HaueHUE MEIMIMHCKOW F'€HETHKU B MPEAOTBPAIICHUU U JCYCHUU F€HETUYECKUX
3a00J€BaHUIl 4YesloBeKa. MeauKo-reHeTUYeCcKoe KOHCYJIbTHpoBaHuE. CTBOJIOBBIE
KJeTku. [loHsTHE «r€HEeTHYEeCKOro rpy3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00J1aCTH peJTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckre (QakTOpbl TOBBINIEHHON UYYBCTBUTEIBHOCTH YEJOBEKa K
bu3nUeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKPYIKaoIIe cpeabl. | eneTnyeckas
MPEIPACIIONIOAKEHHOCTD YEIOBEKA K MATOJIOTHUSIM.

JdemoncTpanuun

Tabmuter 1 cxembl: «Kapuotun uenoBeka», «MeToabsl U3ydeHUs TEHETUKU
qeroBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBiaeHUE U aHAIN3 POAOCIOBHON.

Tema 15. Cenexiusi OpraHu3MoB
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JloMecTukamuss W CeNeKuus. 3apOoKICHUE CEJIIEKUMM W JOMECTUKAIUU.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpaszus
KYJIbTYPHBIX pacTeHUW. Poip cenexkiuu B CO3JaHUMU COPTOB PACTEHHU W TOPOJ
#KUBOTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJOTHYECKHX pSAOB B
HaclIeJCTBeHHOM wu3MeHunBocth H. . BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHON paboTHI.

Metonbl cenekuMoHHON paboThl. HckyccTBEHHBIM OTOOp: MaccoBbIA U
WHJIUBUYaTbHbIN. Ortanbl  KOMOWHAITMOHHOM  CEJICKIIUHU. UcnbiTanue
npou3BoAUTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIY C TOMOIIBIO OIICHKH
(eHoTHIa MOTOMCTBA ¥ OTOOP MO reHOTUNY ¢ nomoibio ananuza J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJ[  CEJICKIIMOHHOW  paboTHhl.
PannaninoHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTalluil y KyJbTYpPHBIX
dbopm opranuzmoB. Hcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHaHTHBIX JJHK 111 mosmydeHust ncxoaHOro Matepuana s CEeIeKIIUH.

[Tonyuenue MOJIUTIIIOUIOB. BuyTtpuBunoBas ruOpUIU3aIns.
brnuskopoacTBeHHOE  CKpemuBaHue, WM WHOpuauHT.  HeponctBeHHOE
CKpelIMBaHue, Wiu ayropuaunr. ['erepo3uc u ero npuuuHbl. Mcnomp3oBanue
rerepo3uca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeogonenue Oecrutoaus
MEXBUIOBBIX THOPUAOB. JOCTH)KEHMSI CENIEKIINHN PACTEHUN U KUBOTHBIX. «3enéHast
DEeBONIOYUALY.

CoxpaHeHre U U3y4eHHE NeHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JHUKAX  pOIMYEH U1 CO3/aHMsl HOBBIX COPTOB U  TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u ynpaejeHue
2CHeMUYECKUMU Pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIed08aHUl,
nepeoosuvix uoell U NepCneKmuHbLIX MexHoN0U.

JdemoHcTpanuun

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuter u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM HM3MEHYUBOCTU,
«Metopsl cenexkuuny, «OTnanéHHas rTuOpuan3anus», «MyTareaesy.

JlabopaTopHas pa6ora «/3ydeHue cOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIITHUX >KUBOTHBIX).

JlabopaTtopHasi padora «/3yyeHre METO0B CEJICKIIMU PACTCHUI».

IIpakTuyeckas padora «lIpuBrBKa pacTeHU».
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Ikekypeusi «OCHOBHBIE METOABI W JOCTHUKEHHS CEJEKIMU PACTEHUU U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO34MCTBO, B JIaDOpPaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEeKTHI, HCIOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBIE U TKAHEBBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUS:  XJICOOMEUCHUE, TIOJIYUYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOJEIMEe. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKUX
TexHoJsiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHUSI TECHOMOB C LIEJIbIO MOJIYYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJICpIKaIllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUYECKUE Ty TH.

Knerounass unxenepusi. MeToapl KyJabTypbl KJIETOK W TKaHEHW pACTEHUU U
x®uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3alUS U COMATHYECKHI
smOpuorene3. lcnonb30BaHUE TalyiOUA0B B CeleKUUM pacTeHuid. [lonyuenue
MOHOKJIOHAbHBIX anmumen. Mcnonv3o06anue MOHOKIOHANbHLIX U NOJIUKIOHAIbHBIX
anmumen 6 meouyurne. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METO TpaHCIUIAHTAUUU SJI€p KIIETOK.
Texnonozuu 0300p06IeHUsl, KYTbMUBUPOBAHS] U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHasi WHXEHEpHUs. VICKyCCTBEHHBI CHUHTE3 T€HAa W
koHcTpyupoBanue pexkomouHantHbix J{HK. Cozoanue mpanceennwvix opeanuzmos.
JlocT>keHUsT W MEpPCHEKTUBBI  XPOMOCOMHOM M T€HHOW  HMHKEHEPHHU.
DKOJOTUYECKHUE U ITUYECKHE TTPOOIeMbl T€HHOW MH)KEHEPHUH.

MenunuHckue o6morexHonoruu. [locrrenomuas nudposas menunuHa. [TLP-
JTWarHOCTHKAa. MeTaOOJOMHBIA aHajdW3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YeJOBEKa I OLEHKH COCTOSIHHS €ro 310poBbi. VICIonp30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OuounkeHepuss [ pa3pabOTKU
(dyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOTrO OMOMpUHTHHTA U cKaddoiauHra
JUISL pELICHUS 33724 EPCOHAIIN3UPOBAHHON MEAUIIUHBL.

Co3nmanre BEKTOPHBIX BAaKIMH C IEJIbI0 00ecTiedeHns KOMOWHWPOBAHHOU
3amuTel OT BO3Oynuteneid OPBU, ycraHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIMACHEIC
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn
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Tabmuuel u cxemsl: «Mcnonb30BaHWE MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
IMIPOU3BOACTBCY, «Kmerounas HHIKCHCPUA», «I['ennasa HHXCHCPUS.

JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.
IIpakTnuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.
IKCKypcusi «bHOTEXHONOTMA — BaKHEWIIAss IPOU3BOJAMUTENIBHAS CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».
11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX NpPeEICTABJICHUN B
0noJIoruun

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanocbuikv BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayuyHas aearenbHocTh Y. JlapBuHa.

JIBroKyIKe CUiibl 3BOJOIMU BUAOB 110 Y. JlapBuHY (BBICOKasi UHTEHCUBHOCTD
Pa3MHOXKEHHS  OpraHM3MOB, HACJEJICTBCHHAs W3MEHUYMBOCTh, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Tteopun dBomonuu (CTD). HelTpanbHas
Tteopuss HBomonuu. CoBpeMeHHasi 3BOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOPUHU B POPMUPOBAHMH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kroswe, Y. apBun, C. C. UerBepukos, 1. W. HImansraysen, [[x. Xonaein, . K.
benses.

Tabmuuet u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuna xkuBbIX cymecTB (mo Jlamapky)», «MexaHusm GOpMUPOBAHUS
npUCIIOCOOJIEHU y pacTeHn M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa myremectBus Y. Japsunay, «Haxonku Y. JlapBunay, «Dopmbl 60pbs0bI
3a cymecTtBoBaHuey», «llopombl romybeit», «MuorooOpaszue KyIbTypHBIX (hopm
KanycTb», «[lopoJibl TOMalIHUX JKUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU IBOTIOLIUN.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTaThl

[Monynsimus Kak 3ieMeHTapHas equHula 3Boonrud. COBpEMEHHbIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisinuid. 3MeHnenwme
reHopoHa TOMYJSAIMU KaK dSJIEMEHTApHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PakTOpbl (IBHXKYIIME CHJIBI) 3BOJIONUU. MyTalMOHHBIN
nporiecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvailiHble
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HEHAIpaBJICHHbIE W3MEHEHMsS 4YacToT ajiened B nonmyiasuusax. O¢dext
ocHOBatensl. JIgpgpexm oOymuinounozo zopaviuka. CHuUdCEeHUe 2eHemuyecKo2o
pasnooopasusn: npuyunsl u cieocmsus. llposenenue s¢gppexma opetigpa 2enos 6
oonbwiux  u  manvlx — nonyaayusx.  Murpauuu.  M3onsuus  monmyJsimMid:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoJIoTHYecKas (pPernpoyKTUBHAS).

EctecTBeHHbIll 0TOOp — HampaBisomUi Qakrtop sBomonuu. DopMel
€CTECTBEHHOTr0  OTOOpa: ABWXKYIIMWA, CTAOWIM3UPYIOIIUN,  pa3pblBAIOIINM
(nm3pynTuBHbIf). [lomoBoil oTO0Op. BO3HUKHOBEHME U 3BONIOLUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

HpI/ICHOCO6JICHHOCTB OpraHnu3MoB KaK PE3yIabTaT MUKPOI3BOJIIOTTHUH.

Bo3HukHOBeHHME — mpucnocoOneHuit y  opraHuzMoB.  ApoMopdo3bl U
uanoanantanuu. IlpuMepsl npucnocoOiaeHuil y opraHu3MoB: MOP(OJIOTHYECKHeE,
¢usnonoruyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTENBHOCTH

PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpOdBoJtonnu. M3omsuust — xirodeBor (akrop BupooOpazoBanus. Ilytu u
CrIoCcoObI BUI000pa30BaHU: aJUIONIATPHUUYECKOE (reorpaduyeckoe),
CUMITATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (MonuIUIONIN3aIus,
rubpuauzanus). JJJIMTeTsHOCTh BOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons  oaBomronmoHHoW OWosorMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHus: 6ropazHooOpasus. MUKpOIBOIIONHUS U KOIBOJIIOIUS MAPa3uTOB U UX
X0351eB. MexaHnu3mMbl (HOPMUPOBAHUS YCTOMYMBOCTH K aHTHUOMOTHUKAM U CIIOCOOBI
O0OpBOBI C HEH.

JdeMoHCTpanuu

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

Tabmunet u cxembl: «MyTalMoHHAsT W3MEHYHBOCTHY, «llomynsmuonHas
CTpYKTypa Buza», «CxeMa MposBiICHHS 3akoHa Xapau—BaitHOepray, «/IBmwkymime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKAs W3OJSAIUS MOMYJSAINA CeBAaHCKON (openny,
«eorpadmyeckas W3ONAIMS  JTUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JICHUCTBUSL €CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«npycTpruanbHplil MenaHu3mM», «KuBble nckonaemsbie», «lIokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromias OKpacka AKUBOTHBIX,
«Dusmnonornueckne amanrtanun», «llpucmoco0IeHHOCTh OpraHu3mMoB © €€
OTHOCUTENBHOCTHY», «Kputepun Buga», «Buabl-aBoiiHuKN», «CTpyKTypa BHAA B
npupojie», «Crnocodsl BuAoOOpa3zoBaHus», «l'eorpaduueckoe BUA00OOpa30BaHUE
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TpEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUJI000pAa30BAHHE BHJOB CHUHHUID,
«ITomununonasl pacteHu», «KamycTHO-peeuHblid THOPUTY.

O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI U
3Bepell C MpUMepaMH pa3IMYHBIX TMPUCTOCOOJICHUM, dYyyena NTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUAOB, 00pa30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabora «BblsBIeHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucrocobGyieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS 11eJ1I€CO00Pa3ZHOCTDY.

JlabopaTtopHass padora «CpaBHeHHME BHJOB IO MOP(HOIOTUUECKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boaouus U e€ pe3yJibTaThl

MeTonbpl  M3y4Y€HUS  MaKpO3BOJIOUMH. [lal€OHTONOrMYECKuEe  METOJIbl
u3ydeHus opoyiroruu. I[lepexomnsie  ¢Gopmbl U (PUIOreHETUUECKUE  PSIbI
OpPraHu3MOB.

buoreorpaduueckue Meroasl u3ydeHus sBomoiuu. CpaBHeHue GIoOpbl U
(dayHbl MaTEepUKOB W OCTPOBOB. buoreorpaduyeckue obdbnactu 3emund. Bunbl-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOIbl H3yUECHHUS
3BONMIOLMH. ['€HeTHyeckrue MeEXaHW3Mbl 3BOJIIOLMKA OHTOTE€HE3a M IOSBJICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OPTraHBbI.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKME W  MaTeMaTHYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIOIHH.
['omonoruunbie TeHbl. CoBpeMEHHBIE METOABl TOCTPOCHHS (PUIOTCHETHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallM U 3BOJIIOLMS T€HOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBUiia) 3BONOUUH. [IpuHyun cmenvt yHKyui.
HeoOpatumocTs 3Bontonuu. AnantuBHas paguanvs. HepaBHOMEpPHOCTh TEMIIOB
3BOJIFOLIUH.

JdemoHncTpanuun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.

Tabmutel 1 cxeMbl: «DUITOTEHETHUECKUI PSIT JOMIATNY, «APXECOTMTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «PuamobuTH»,  «CeMEHHBIC
nanopoTHUKN», «buoreorpadudeckne 30HB 3emumy», «Jlpelid KOHTHHEHTOBY,
«Penuktb»y, «HavanbHble cTaguu SMOpPUOHATIBLHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJOTMYHbIE ¥ AaHAJOTUYHbIE OpraHb», «PyaIuMeHThI»,
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«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIUMIAH3e», «[J1aBHBIC
HaIpaBJICHUs BOIOIUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJTIOIIUN.

O6GopynoBaHue: KOJUJICKIIMU, TepOapuu, MYJSHKA HUCKOMAEMBIX OCTaTKOB
OPraHu3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

Hayynbie rumore3sl NPOUCXOXKACHHUS KU3HM Ha 3emiie. AOUOTeHe3 U
naHcrepmusi. JJoHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEalluoOHU3M ).
['unore3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEpKeHUE onbiTamMu O.
Penu, JI. Cnannanmanu, JI. [Tactepa. [IpoucxosxieHne sx1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATarbl HEOPraHUYECKOU SBOJIIOIMH. [InanerapHas
(reosoruueckasi) dBOJIONMS. XHUMHUYECKas dBOJIONMS. AOHOTCHHBIM CHHTE3
OpraHn4eckux BemecTB u3 Heopranumueckux. Ombir C. Mumiepa u I'. FOpwu.
OO6pa3zoBanue mnonuMmepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. U.
OmnapuHa, rurnoresa rnepBUYHOro OynboHa JIk. XonjaeitHa, reHeTuYecKasi TUIoTe3a
I'. Ménmnepa. PuGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnu u Metonsl €€ wu3ydeHus. lckomaembple OpraHu4ecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U aAOCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrNYeCcKas 1IKala: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

Havanenble sTambl opraHudeckor 3BoJrOLMU. [losiBlieHME ©  3BOMIOLUA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HUKHOBEHUE TMEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEepPBHIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOThl U 3yKapUOTHI.

[TpoucxoxaeHne 3yKkapuoT (CUMOHMOTeHE3). DBOIOIIMOHHOE TTPOUCXOKICHUE
BupycoB. IIpoucxoxieHrMe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC A3Tambl SBOJIONUU BBICIIMX pacTeHHi. OCHOBHBIE apoMop(do3bI
pacrenuid. Bpixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pacTEeHU W
3aBoeBaHne MU cymu. CemeHHble pacTeHus. I[IpoucxokaeHue [BETKOBBIX
pacTEHUM.

OCHOBHBIC ATalbl 3BOJIONHUHA XKUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie xop/ioBbIe )KUBOTHBIC. JKH3HB B BOJE. DBOIIONMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwmid. [IponcxokneHne MICKOTMUTAIONIUX U
ntul. [lpununun kimodyeBoro apomopdosza. OcBoeHue OECO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.
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Pasgutre xu3HM Ha 3emie IO 3paM U IEpUOAaM: apxei, MPOTEPO30H,
najgeo3oi, Me3030M, KaifHO30iM. OOmas  XapakTepucTuKa KiuMmaTta M
reoJIornueckux mnpoueccoB. [losBiaeHHe W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHUAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUpPaHUSI — SKOJIOTMYECKHE KPU3UCHI mponuioro. [Ipuuunsl u
CJIEACTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KpPU3HUC, €T0
ocobdenHoctu. [Ipobiema coxpanenust OropasHooOpasus Ha 3emIle.

CoBpeMeHHasi cuctemMa opraHuyeckoro mupa. [lpuHnunel kiaccudpukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHncTpanumn

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilacrep, M. . Meunukos, A. .
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipl u cxeMmbl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [lacTepa mo
U3YUCHHUIO camo3apoxacHus ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHMYECKOW  ABOJOIUNW», «l'€oXpoHOJOrHYECKass  IIKajay,
«HayvanpHble dTanbl OpraHUYecKoi HBONIONHNY, «CxeMa o0pa3oBaHUS DYKAPUOT
nytéMm cumOuorenesa», «Cucrema KUBOW mnpupons», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoroksietounsie Boaopocin», «Mxu», «IlanopotHukm», «lonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmue», «KuieuynonoaocTHbIEY,
«IInockue YepBUY, «YneHucronoruey, «PBIOBIY, «3eMHOBOIHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonuraromuey, «Pa3BuTHE KHU3HU B
apXxerucKkou 3pey», «PazBUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTHE KU3HU B
MAJIC030MCKOU 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3Butue Ku3HU B
KailHO30MCcKOM 3pey», «COBpeMEHHasi CUCTEMA OPTraHUYECKOTO0 MUPAY.

O6opynoBanue: TrepOapuu PpaCTEHHM pPa3IUYHBIX OTIEJIOB, KOJUICKIHH
HAaCEKOMBIX, BIJIKHBIEC NPENApPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUN
WUTJIOKOXKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, Yyyeja NTHL WU 3BEpeEu,
KOJUICKIIMH OKAMEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKM OpPraHUYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbhas gaGopatopHasi pabdora «MojaenupoBaHue — OMNBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
MepBUYHON aTMochepe».

JlaGoparopHasi padora «/3yuyeHne M ONMUCAHUE MCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «M3ydeHne 0COOEHHOCTEHl CTPOCHUS PACTEHUI
Pa3HBIX OTIEIIOBY.
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IIpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIXY.

Tema S. IIpoucxoxkaenue yejaoBeKa — aHTPONOreHe3

Pasznensl u 3anaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUNA O IMPOUCXOXKICHUM 4eJIOBEKa. Pennrnosneie
BO33peHUsA. COBPEMEHHBIE HAYYHbIE TEOPUH.

CX0ACTBO YeNnoBeKa € )KUBOTHBIMU. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTUYECKHE, ($u3H0I0r0-0MOXUMUYECKHE,
noBeneH4Yeckre. OTIUUMS YEI0BEKa OT KUBOTHBIX. [IpsIMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOMOTreHe3a: OMOJIOTUYECKHE, COLIMANIbHBIE.
CooTtHorieHre OMOIOTHYECKUX M COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PanHue uvenoBekooOpazHbie 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIKE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH U
mrozie. ABCTPaJONUTEKH — JBYHOTHE MPEAKH JroJei. YeaoBeKk yMelbli, MepBbie
V3TOTOBIICHUSA OPYyAUN TpyAa. UeloBeK MPSMOXOISIIMA U MEPBBIM BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpeoK
HEaHJIepTaIbCKOI0 YEJIOBEKA U YeJOBEKa pa3yMHOro. YenoBek HeaHIEPTAIbCKUM
KaK BHUJ JIIOJIEH XOJOJHOro KiumaTa. YenoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpenenamu AdQpuku.
[TaneoreneTuka v najeoreHOMUKA.

DOBOJIIOIUSL COBPEMEHHOI0 4enoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJISLHUAX
yenoBeka. MyTanMoOHHBIM Tipoliecc W moJuMopdus3M. [lomymnsiinoHHbIE BOJIHEI,
npeiid reHoB, Murpamus U «3OQPEKT OCHOBATENS» B MOMYISIIAIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHdatne o pace. bonpmme pacel: €BponeouagHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpemMs W myTh paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnuHcTBO  uyenoBeweckux  pac.  HayyHasg — HECOCTOSITENIBHOCTH — pacu3Ma.
[Ipucnoco0eHHOCTh 4YelnOoBEKa K pPa3HbIM YCIOBHUSIM OKPYXKAOUIEH CpeJbl.
Bnusaue reorpaduueckoit cpenbl u  apelipa TeHOB HAa MOPQOJIOTHIO W
(U3HOIOTHIO YEITOBEKA.

MexaucCuIUIMHapHbie  MeTOAbl B (u3WYeckoi  (OMOJIOTHYECKOi)
AHTPONOJIOTHHM.  ODBOJIIOLIMOHHAA  QHTPONOJIOTHST M Mal€OAHTPONOJIOTHUSA
YEJIOBCUECKUX MOMyISUUi. bHoconManbHbIe HUCCIEAOBAHUS NPUPOIBI YEIOBEKA.
HccnenoBanyue KO3BOIIOUNUH OMOJIOTMYECKOTO M COLMAIBHOTO B YEJIOBEKE.
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JdemoHcTpanuun

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuit, M. M. I'epacumos.

Tabmuipl U cxembl: «MeTOoIbl aHTPOIOJIOTUMY, «I OJIOBHOM MO3T UeJIOoBEKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/[BUKYIIUE CUIIBI AaHTPOIIOTEHE3a», «DBOITIOLMOHHOE
IpEBO  4eJoBeKa», «ABcTpanonutek», «YemoBek  ymenbli», «YemoBek
NPAMOXOIAIINN Y, «JleHncoBckui yenoBek» «Heanaepranpub», « KpoMaHbOHIIEIY,
«ITpenaku yenoBekay, «ITarnbl IBOJIIOLNHN YETOBEKay», «Pachl UETOBEKay.

O6GopynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPeIMETOB  MaTepUalIbHOU
KyJbTYphl MPEIKOB YEJOBEKa, penpoaykiuu (dpoTorpaguu) KapTUH C
MUDOJIOTUYECKUMU U OUOJEHCKUMHU CIOKETAMU TPOUCXOXKJCHHS UEJIOBEKa,
doTorpaduu HaX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yeperna 4YejgoBE€Ka M uepena IIUMIAH3€, MOJEIb KHUCTH YeJIOBEKa W KHCTH
HIMMIIaH3€, MOJIETM TOpPCa NPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHue ocOOCHHOCTEH CTPOCHHUSI CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM).

IIpakTnueckas padora «l3yueHne SKOJOTrMYECKUX aJanTaluil 4eJI0BEKa.

Tema 6. Jxojormsi — Hayka O B3aMMOOTHOUIECHHUSAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHre W pa3BUTHE JKoJoruu B Tpynax A. I'ymOonpnara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Meronbr sxonoruu. IlonmeBble HabOMOMEHMS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpOAHbIE M JabopaTopHble. MoaenupoBaHue B DKOJIOTUU. MOHHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAJIbHBIN, PErHOHATBHBIN U TJI00ATBHBIH.

3HaueHue DKOJOTMYEeCKMX 3HAHWH I 4YeJIOBEKa. JKOJOTMYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€W YEJIOBEUECTBA C mpupoaor. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JdemoncTpanumn

IToptpetsr: A. I'ym6onpar, K. ®@. Pynbe, H. A. Cesepuio, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorun», «MeTtoasl dKoJiorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEN CPEIIbD».

JlabopaTopHasi padora «3yuyeHne METOJIOB AKOJIOTUYECKHU X
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA

DKkoJyiorunyeckre PakTopbl U 3aKOHOMEPHOCTHU UX JencTBusi. Kiaccudukanus
AKOJIOTUYECKUX (PaKTOpOB: abHOTHUECKUE, OMOTUYECKHUE, aHTpONOTreHHbIe. OO01ue
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3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux ¢akropos. IlpaBuno munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTPAa HAa OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHHI M JKMBOTHBIX II0 OTHOIIEHHMIO K cBeTy. CHrHajbHas pojib CBETA.
doTonepuoau3M.

Temneparypa kak »skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opraHu3msbl. [IoMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrtop. Ilpucnocobnenus pacteHUl K
noJiep>kanuio BogHoro OanaHca. Knmaccudukauus pacTeHHil MO OTHOILIEHHUIO K
Bojie. [Ipucnoco6ieHust >)kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsI OPraHM3MOB: BOJIHAs, HA3€MHO-BO3/YyILHAs, MOYBEHHAs,
ryOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  (DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpell oO0uTaHusi opraHu3moB. [IpucnocoOieHuss OpraHuM3MOB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHME pUTMBL. CyTOYHBIE U
rogu4yHbie pUTMBL. [IprcTOCO6IEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennsle Gopmbel opranusmoB. lloHsTHe o Ku3HEHHOM (dopme.
XKuznennsie GOpMbI paCTEHUII: I€PEBbs, KYCTAPHUKH, KyCTAPHUIKUA, MHOTOJICTHHE
TpaBbl, OJHOJICTHHWE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUAPOOHOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HU.

Bbuornueckue (hakTopHI. Buner OMOTHUYECKUX B3aUMOJIEHCTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaims,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjaeOHn4yecTBO). HeTpoduueckue
B3auUMoJIelicTBUs  (Tomm4ueckue, (Qopuueckue, (Qadbpuyeckue). 3HAYCHUE
OMOTHYECKUX B3aMMOACHCTBUI JJIsl CYLIECTBOBAaHHUS OPraHU3MOB B Cpeie
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabnauupr u cxembl: «Okojoruueckue (axkropb», «CBETOBOM CHEKTpY,
«ODKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
XKUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3MOJIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHuU3MOBY», «DBHUOJIOTHYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHole (HOpPMBI  KUBOTHBIXY,
«DKOCHCTEMa MIHUPOKOIUCTBEHHOIO JIECA», «IKOCUCTEMA XBOMHOTO jecay, «llenu



Jlenaprament o6pasosanus Axvusnctpauun r. Exarepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExarepunGypr, yi. Mansiuesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru
nutanus», «XuiHudectBoy, «llapasutusm», «Koukypenuus», «CumMOuos3y,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHHM W JKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO Pa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBHIC, TCHEIIOOUBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUs, repOoaprul U KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUM, dydesia NTUL U 3Bepel, repOapuu
pacTeHui, OTHOCSAIUXCS K Turpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJJICKI[UU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapur U KOJUICKIIMM PACTCHHH H JKHUBOTHBIX, OOJAJAIOIMMX dYepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHCHHSIM YCJIOBUM JKM3HU, repOapuu u
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JTUYHBIX >XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHass padora «BbIsSBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHasi padora «BbIsSBIEHHE TPUCIIOCOOJICHH OpPraHu3MOB K
BJIMSIHUIO TEMIIEPATYPBD».

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UICCKUX OaphepOB H
0COOCHHOCTEH OMOJIOTHH BUIOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE MOKAa3aTeNW MNOMYJIALMH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKAAEMOCTb, MIPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPAIHSL.

DKoJyioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCJIEHHOCTH MOIYJISLHUU.
JluHaMKKa TONYJSIIUU U €€ peryjsuus. buoTuueckuil MOTEHUHUANT MOMYJISIIUU.
MopenupoBanue JUHAMHKU Monyasiuud. KpuBbie pocta YMCICHHOCTH MOMYJISIUY.
KpuBbie BbDKMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Torsitue 00 sKojOTMYECKOW HuIIe Buma. MectooOutanue. MHoromepHas
Mojzenb skosornyeckon Humm Jk.M. XatumHcona. Pa3smepsl 3konornueckoun
Huiu. [loTeHnnanbHas U peann3oBaHHAs HUILIU.

Bun kak cucrema nomynsiuuid. Apeanbl BHAOB. BUIbl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTH TMOBEACHUS W MUTpAIUil >KUBOTHBIX. buomornueckue
WMHBA3UU YyKEPOHBIX BUIOB.

JdemoHcTpanumn

IToprper: [Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonynsiuu», «CKOPOCTh  3aCeeHUsl MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMaMmn», «Mogenb s3kosornueckor HumM k. M. Xatuunconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopnass  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
pacCeCHUIO.

Tema 9. Dxkosorust cood61ECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobmiecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeEXAy
opraHu3MaMu B OUOIIEHO3E.

DxocucteMa kak OTKpbITas cucteMa (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYICHTHI, KOHCYMEHTHI, PEIYICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucTeM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BeniecTB ¥ MOTOK YHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI.  buomacca W MOPOIYKIMSL.
DKOJIOTUYECKHUE MUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HampapiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPHUYHBIC CYKIIECCMM M UWX MNPUYUHBL. AHTpPOIIOIE€HHBIE BO3JCUCTBUS Ha
cykneccun. KnumakcHoe coobmectBo. bropasHooOpasue u mojHOTa KPyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTR.

[IpupoHbIe SKOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. IKocucmembl Mopel U
0Kearo8. JKocucmemvl MyHOp, J1eco8, cmeneli, nycmvitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEXy aHTPOTIOTEHHBIMU U MPUPOIHBIMU SIKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
baopa m dayna. CunaHTponmm3amms Topojickol (ayHsl. buomormdyeckoe wu
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aMMOJICMCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackaonoco 3pgexkma u 6udo8-30upukamopos (Kiouesvlx
8U008) 6 ¢hynkyuonuposanuu s3xocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMHU. Y CTOMYUBOCTH OPraHU3MOB, MOMYJISIIIHI U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U AaHTPOTIOTCHHBIX BO3IEHCTBUM.
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Mexanuzmol 8030elicmaust 3azps3HeHul PA3HbIX Mmunos Ha
Cy60p261Hu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKOJlo2u4ecKoco HOpMUpOBAHUA AHMPONOCEHHO2O0 6030€eUCMBUSL.

M@TOIIOJ'IOFI/ISI MOHHUTOPHHI'a CCTCCTBCHHLIX U aHTPOIIOI'CHHBIX 9KOCUCTCM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «CTpykTrypa  OuoneHo3a»,  «JKocucTteMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPyl OPTaHU3MOB B JKOCHUCTEeMe», «KpyroBopoT BEIIECTB B DKOCUCTEMEY,
«llernmn nmutanus (MacTOWIHAS, JCTPUTHAS)», «DKOJIOTHUSCKAs THUPAMHJIA THCEID»,
«IKoNoruveckKas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue yeca mnocie
noxkapay, «JKocucTemMa o3epay, «ArpoueHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUU B arpoliieHo3ey, «[Ipumepsl ypOosKocucTem.

OO6opyoBaHue: repdapun pacTEHUH, KOJUICKIIUM HACEKOMBIX, Yydesa MTUI] U
3Bepeid, repObapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBapHYM KaK MOJICITb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydyenne pa3zHoOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IDKCKypcHsi B TUIMYHBIA OHMOTEOIIeHO3 (B 1yOpaBy, OepesHsK,
eIBbHUK, Ha CYXOJO0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

JKCKypcusi «DKCKypcUs B arpo’KocCUCTeMy (Ha MOJ€ WIM B TEIUIMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — obmemnanerapHas 00ojouka 3eMJIHM, T€ CYHIECTBYET WIH
CyIIIeCTBOBaja KU3Hb. PazBuTHE mpeacTaBieHuii o 6uochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u €€ cocras. XKupoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi 6rocheprl. OcobeHHocTn 6Mochepbl Kak
rIo0abHOM 3KocHcTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopots
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriiepoa, a30Ta). PUTMUYHOCTD SIBICHUUN
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonstne o Owmome. OCHOBHBIC OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IMIMPOKOJIIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHE JIECa, BRICOKOTOPHS. Kinumar, pacTUTEIbHBIA U KUBOTHBIH
MHUp OMOMOB CYIIIH.
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CtpykTypa u (YHKIHSI )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTCHITNANIA U
OounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmumer 1 cxembl: «I'eocdepbr 3emmn», «KpyroBopot azora B MPHUPOIE,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopor kuciopoma B TIPHPOJECY,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «Tynapay», «Taitra», «Cmemannbii aecy», «IIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiasy, « Tpornudeckuii nec.

OO6opynoBanue: repObapuu paCTCHUI Pa3HBIX OMOMOB, KOJIJICKITUN )KHBOTHBIX.

Tema 11. YestoBek u OKpy:kaInas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TPUYUHBL. Bo3aciicTBHE 4deloBeka Ha
ouocdepy. 3arpsisHeHHE BO3AyHmIHOW cpeapl. OxpaHa BoO3Ayxa. 3arps3HEHHE
BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mousel. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHne Kiaumara.

AHTpPOITOreHHOE BO3JCHCTBUEC HA PACTUTCIIBHBIA M )KMBOTHBIH Mup. OXxpaHa
PACTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl MPUPOJBI.
Kpacasie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO DPA3BUTHS YEIOBEYECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pazHooOpasust 3emun. OOmMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHIA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowell U
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodopasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusarowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoBbl
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbbbL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbIX 3KOCUCTIEM.

JdemoHcTpanumn

Tabmuet w  cxeMbl:  «3arps3HeHne  atMocepb»,  «3arpsi3HEHHe
ruapocdeps», «3arpsiHeHne mouBbl», «llapHukoBei  3PdexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAEIH YIPABIIEMOTO MUPaY.

Oo6opynoBanue: ¢otorpadguu oxpaHsSEMbIX pacTeHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickoint @enepanuu, KpacHol KHUTH permoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBHIE,
MeTarnpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPAMMBbI MO OUOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETLHOCTH
U CaMOONPEACIICHUIO, Haluuue momusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKMX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TIPHUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI MIPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B CIWHCTBE YYEOHOM M BOCHUTATECIBHOW JEATCIBHOCTM B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIMK JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YCIOBEKY TpyJa M CTaplieMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, Npupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS YyueOHOro mpeamera «buomaorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIUU 00YYaIOIIEeTroCs KaKk aKTUBHOIO U
OTBETCTBEHHOT'0 4JIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4eOHBIX M TMO3HABATEIBHBIX 3ajlay, BHITIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHIO OINIMOHEHTOB IMpPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpaul, CBOK PoauHy, CBOM S3BIK U KYJIbTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOABL,
nocTxeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHH, MOHHUMAHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1ECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>keHHMIO W 3ammre OTteuecTtsa,
OTBETCTBEHHOCTbH 32 €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

OCO3HAHME JYXOBHBIX HEHHOCTEN POCCUMCKOrO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:
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ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAs SCTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3IEUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
3MOLMOHAJIBLHOIO 0JIArONMOJYYHs:

NMOHUMAHWE U peanu3alus 370pOBOro M 0Oe30MacHOro o00pas3a KHU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJCHUWE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIAUBUAYAJBHOTO U  KOJJICKTHBHOTO
0€301acHOT0 MOBEJACHUS B CUTYAIMSIX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUE TOCIEACTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUs );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HAIPABJICEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3NuyHbiM cepaM MpoPecCHOHANBHON ACSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymer mnpodeccnr W PeaTn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIMTAHMS

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS;

NOBBIIIEHUE YPOBHS SKOJOTUYECKOW KYJIbTYpbl: IPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOjieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUST M YMEHUS TMpU pEUICHUH NPOoOJEM, CBSI3aHHBIX C palMOHATbHBIM
MPUPOJIONONIB30BAHUEM  (COOIOJICHHE  MpaBWJ  TOBEACHUS B  IPUPOJE,
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HAMNpaBJICHHBIX HA COXPAHEHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCAIIMX BpEd  OKPYKarOUIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATH HEOIArONpUATHBIC SKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIMYMe Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHHUS, SKOJIOTUUYECKON KYJIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIbHOM, KOMMYHMKATUBHOM M COLIMAIbHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU JEITEIbHOCTA IKOJIOTUUECKON
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpbl KaK CpEJICTBa
B3aMMOJICHCTBUS MEXKAY JIFOAbMU U TTO3HAHUS MUPA;

NOHMMaHWe creuuukn OUONOTMM Kak HayKd, OCO3HaHUs e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
NpelCTaBleHus 00 OKpYXKAIOIIeM MHUpE KaK O €JIMHCTBE MPHUPOIbI, YEJIOBEKa H
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh  PEeCcypcHble  MPOOIEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJAa U3 TI00aTBHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TPUPOTHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBINIEHUSI OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3y4YEHUU OUOJIOTUH;

MMOHHMAHHUE CYIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4aeMble 3HAHWUS [JIs aHauu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM W3MCHECHH,
yMEHUE JejaTh OOOCHOBAaHHBIE 3aKJIOUCHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEILHO HMCHOJIB30BaTh OHMOJIOTHYECKUE 3HAHHS pInIb |
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHUC I CHHOCTHU HaquOﬁ ACATCIIbHOCTU, TOTOBHOCTL OCYIICCTBIIATH
IMPOCKTHYIO U UCCJICAOBATCIbCKYIO ACATCIbHOCTE MHANBHUAYAJIILHO U B I'PYIIIIC,

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW 1O OWOJOTHU B

COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeTaHpeIIMeTHBIC PE3YIbTAaThl OCBOCHUI yqe6H0r0 npeamMeTa «buonorusy»
BKIIFOYAKOT: 3HAYUMBIC JJIA q)OpMI/IPOBaHI/IH MHUPOBO33PCHUA O6yanOH_[I/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpG}IMCTHI)IG) O6HICHay‘1HBIe MMOHATUA, OTPAKAIOIINC
OCJIIOCTHOCTH Hay‘IHOﬁ KapTHHBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIQCTBO, OHCPpTIUA, ABJICHUC, IMPOLCCC,
CHUCTCMaA, HaquLIﬁ q)aKT, IMPUHIHAII, TUIIOTC3d, 3dKOHOMCPHOCTb, 3dKOH, TCOPH:I,
HCCIICI0BAaHUC, Ha6J'I}O,Z[eHI/Ie, HN3MCPCHUC, OKCIICPUMCHT )41 I[pyme);
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HO3HaBaTeJII>HI>IG, KOMMYHHUKAaTHUBHBIC,

PETyJISTUBHBIC), o0ecTeunBaIoIIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COIIMAIIBHOM KOMIIETCHIIMHM OOYYaromuXcs; CIIOCOOHOCTH
oOyJaronuxcs UCTIOTH30BATh OCBOCHHBIC MEKIUCITUTUTMHAPHBIEC,

MHUPOBO33PCHUYECCKHE 3HAHWUS M  yHHBEpCajdbHble ydeOHBIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynmbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT choOpMHUPOBaHBI II03HABATEIbHBIC
YHUBEpCaJbHbIEC YICOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUCOHBIC
NEUCTBUS, PETyJATUBHBIE YHUBEPCAJIbHBIE Yy4eOHBIC JECUCTBUS, COBMECTHas
eI TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOSCHHSI IPOTpaMMBbl CpEIHEro OOIIero
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

Osaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HABATEJIbHBIMH
JeUCTBUSIMMU:

1) 6a30BBI€E JJOrHUYecKue aeicTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUNW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHUS, KiaccuduKaIuu, o000IIEeHHS ), paCKPhIBATh CMBICII
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OMOJIOTMYECKUX TOHITUN (BBIACISITh UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

ONpeNeNsITh UeIN JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS, COOTHOCUTH PE3yJbTaThl I€SITEIbHOCTH C IOCTABIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTMUECKHE pacCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa JUISE Ipe/iCTaBIeHUs
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTax, a
TAaKK€  TMPOTHUBOPEYMM  Pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
UH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEUICHHS] MPOOJEeMbl C Y4ETOM aHaau3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIbHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEISAM, OLIEHUBATh PUCKH MOCIEICTBUMN AEATEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BaTeIbCKHE IeiiCTBUA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON €I TEILHOCTH,
HaBBIKAMHU  paspelnieHus MpoosieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY OMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BAaTh PA3JIMYHbIC BUJIbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAHMSI, €r0 HHTEpPHpeTaluH, MNPEeoOpa30oBaHUI0 W TMPUMEHEHHIO B YYEOHBIX
CUTyalusiX, B TOM YUCJIE IPH CO3AaHUN YUEOHBIX U COI[UATBHBIX POEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BATEIIbLHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATH MPUYUHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIlIeHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHaJM3UPOBAaTh IMOJYYEHHbIE B XOAEC pEUICHUS 3a/laud Ppe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIIOBUSIX;
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JlaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTH II€NIEHANIPABICHHBIA MMOUCK TMEPEHOCa CPEICTB U CIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

YMETh TICPEHOCUTh 3HAHHS B IO3HABATCIBHYIO M INPAKTHYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTb OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
ocoOusl, HAYYHO-TIOMYJSAPHOW JHWTEepaType, OHMOJIOTHYECKUX CJIOBApAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JIaHHBIX, B VIHTEpHETE), aHAIM3UPOBATH
WH(GOPMAIIMIO Pa3IMYHBIX BUAOB U GOPM IPEICTABICHUS, KPUTHICCKU OIICHUBATh
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTD;

(GbopMyIHpOBaTH 3aMPOCHl U NMPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckodt mHbOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHEHHS yU4EeOHBIX
3azay;

NpUOOPEeTaTh OMNBIT MCIOJIB30BAaHUA HH(POPMALUMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
ouosornueckoit nHGopManuu (CXembl, TpaduKU, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH
u Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3BIK B Ka4eCTBE CpeAcTBa Npu paboTe C
Ouosiorudyeckoi mHGOpPMALMEH: TNPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CHMBOJIBI, (OPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CUMBOJWYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIQJIETh ~ HABbIKAMH  pACIO3HABAHUS M 3alIUThl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) oO1enume:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCEX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WU JHUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO BBITIOJHEHUS TMpeiaraeMoin
3a/layd, YYUTHIBATh WHTEPECHI U COTJIIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JIMajora Uil JUCKYCCHH );
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pacrio3HaBaTh HeBepOaJdbHbIE CpEACTBA OOIICHUS, MOHMUMAaTh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(DJIMKTHBIX CHUTYyAIlUi,
YMETh CMATYATh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aUMOJCHUCTBUS, MOHUMATh
HaMEPEHHUS IPYTUX JIIOJeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOUKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHONH M WHJIWBHIYyIBHOU
paboTHI MpHU pelieHu OMOTOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHEHHS TPYNIOBBIX ()OPM B3aUMOJICHCTBUS NIPH PEHICHUN yUeOHOM 3a/1a4u;

BBIOMpPATh TEMAaTHKy M METOJIbI COBMECTHBIX MEHUCTBUH C YYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIUICKTURA,;

NPUHUMATh IICJIM  COBMECTHOM  JCSATEIBbHOCTH, OpPraHU30BHIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHUKEHWIO: COCTaBIATh IUTaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pPEe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

nmpejyiaraTb HOBBIE TIPOEKTBI, OIEHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATErHYECKOe TIOBEJECHHE B PA3TUYHBIX
CUTYAITUSAX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJaieHNe YHHBEPCAJTbLHBIMH PEryJsiTHBHbIMU AeHCTBUSIMH:

1) camoopranusanus:

UCITOJIh30BaTh OWOJIOTHYECKUE 3HAHWUS I BBIABICHUS TIpoOJeM M HX
peleHns B )KU3HCHHBIX U YI€OHBIX CUTYAIHSX;

BBHIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWKM IIeJIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSIX W TOCTYIIKax IO OTHOIIEHHUIO K JKUBOW IMPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JICSITCIBHOCTD, BBISBISATH
MpoOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITEILHO  COCTABJIATh IUTAH  PEIICHUS TpoOJeMBl ¢ y4éToM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuIupsATh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX IMPEANOYTECHHIA,
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JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh
34 pEIICHHE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO MIMPOKOH 3PYIHULIHH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH  Kak  OCO3HAHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHUM, MCIOJb30BaTh MPUEMBI PeIIEKCUU JI OLUEHKH CUTyalluH, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHe ce0si M IPYIrUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHMBBl M AapryMEHTHl JAPYIMX IPU aHAJINU3E pPE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € HO3UIMU JPYTOro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenqmeTHble pe3ydabTaThl OCBOSHHUS COJEpXKAHUA Y4YEOHOTO MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHCHTHPOBAHBI Ha oOecricueHue
npopuabHOro  0o0yueHHs — oOydarommxcs  Oumosorud. OHH  BKITIOYAOT:
crienududeckue I OMOJOTHH HAyYHBIC 3HAHMS, YMEHHUS M CIIOCOOBI IEHCTBHH 110
OCBOCHHIO, HHTEPIIPETAIIMK U MPEOOPa30BAHUIO 3HAHHMM, BUJIBI JACSITCIBHOCTH II0
MOJTYYEHUIO HOBBIX 3HAHUW W WX NMPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX, a TAKXKE B
peaTbHBIX KU3HCHHBIX CUTyalusx. [IpenMeTHBIC pe3ysbTaThl IMPEJACTABICHBI 110
roJiaM U3y4cHHUS.

[IpeaqmeTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mpenmera «buomorus» B 10
Klacce TOKHBI OTPaXkaTh:

chopMHUPOBAaHHOCTh 3HAHUM O MECT€ W POJU OWOJIOTHH B CHCTEME
€CTECTBCHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
IMO3HAHUM  3aKOHOB TNPHUPOJABI W  PCIICHHH IpoOJieM  paIrmOHAIBHOTO
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MIPUPOJIOTIONB30BAHUS, O BKIIAJIE POCCHICKUX U 3apyOeXHBIX yUEHBIX B Pa3BUTHE
OHOJIOTHUH,

BIAJICHUE CHCTEMOW OMOJOTMYECKMX 3HAaHWH, KOTOpas  BKIOYACT:
OCHOBOIIOJIATAIONIMEe OHOJIOTHYECKHE TEPMHHBI W TOHATHS (KU3HbB, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJidlus, CaMOBOCIPOU3BEACHHE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTh, POCT M DPAa3BUTHE), OMOJOTHMUECKHUE TEOpUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacneacTBeHHocTn 1. Moprana), yuyenus (H. W. BaBuioBa — o meHTpax
MHOTOOOpa3usi W TMPOUCXOXKACHHS  KYJIbTYPHBIX  pPAacTCHHH),  3aKOHBI
(emnHOOOpAa3Hsi MOTOMKOB TEPBOTO TOKOJEHUS, PACHICTUICHUS, YUCTOTHI T'aMeT,
He3aBUCUMOTO HacneaoBanus [. MeHnens, TOMOJOTHYECKHX PSJIOB B
HacJICACTBEHHOU U3MCHYUBOCTHU H. n. BaBuiosa), IIPUHLUIIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHHC OCHOBHBIMH METOJIAMHM HAy4YHOTO IIO3HAHUS, HCIIOJB3yeMBIX B
OMOJIOTUYCCKUX HCCICAOBAHUSAX JKHMBBIX OOBEKTOB (OINMCaHWE, W3MEpEHUE,
HaOJI0/IeHNE, SKCIICPUMEHT);

YMEHHE BBIJICTISATh CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKJETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pAacCTEHUM, >KUBOTHBIX, YEJOBEKa, IPOILIECCOB KUZHEEATEIbHOCTH,
NPOTEKAIOMINX B OpPraHM3Max PAacTeHUM, >KUBOTHBIX U 4Ye€JIOBEKa, OUOJIOTMYECKUX
IIPOIIECCOB: OOMEHa BEIIEeCTB (METa0O0JIM3M), IIPEBpaIllCHUs dHEPTUH, OpOKEHUS,
aBTOTPO(HOTO M TeTePOTPOGHOTO THUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, MOpUOTeHe3a, MOCTIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSl  opraHu3Ma  (OHTOTeHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpPraHOMIAMU KJIETKA M HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W WX (QYHKIUSAMH, MEXKIY
opraHaMu M CHCTEeMaMH OpPraHOB Yy pPAaCTCHH, >KUBOTHBIX W 4YEJIOBEKa M WX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY 3TalaMu
oOMeHa BEIIECTB, ATaraMH KJIETOYHOTO IHUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PAa3BHUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpeasl OOUTAHMUS;

YMEHHE BBISABIATh OTIIMUNTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIIOBEKa;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKAa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;
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YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4H, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMH ONOIOTUYECKUMU MPOIIECCAMHU U SIBICHUSMU, AETaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHMH TOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBINIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTATbHBIMU
cpeactBamu, GOpMyIUpYS 1EeNb HCCIEAOBAaHUSA, aHAJIM3UPOBATH MOJYUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

YMEHUE YYacTBOBAaTh B YyueOHO-UCCIE0BATENIbCKON paboTe Mo OHoJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  TMONYYCHHBIC  pe3yNbTaThl Ha  yYCHHUYECKHX
KOH(pEpEeHIUX;

yYMEHHE OIIEHWBAaTh JTUYCCKUE AaCIEKThl COBPEMCHHBIX WCCIICJJOBAHUN B

obnmactu  OWONOTMM W MEIULUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANPABIECHHOE HM3MEHEHHWE I'€HOMa M CO3/laHhe TPAHCTEHHBIX
OpraHu3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHambHOM
JEeSTENBHOCTH B 00JIaCTH OWOJIOTMH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOasTh MO3HABATEIbHBIM
MHTEpEeC, HAIIPABJICHHBIA HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOINIEH Mpodeccuu u
NpOJOJKEHHE OMOJOTMYEeCKOr0 O00pa3oBaHUs B OpraHU3alUSIX CPEIHETO
podeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buomorus» B 11
Klacce NOJKHBI OTPaXKaTh:

chOpMHUPOBAaHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHUU COBPEMEHHOH ECTECTBEHHO-HAYUYHON
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOIOTHYECKUX
mpo0JeM dYenoBeYecTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIaJ€ POCCUMCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OHMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ONpe/ieJIieHUs] M TOHUMAHHE CYLIHOCTH OCHOBOIOJIATAIOIMINX OHOJIOTHUYECKUX
TEPMUHOB W TOHATUN (BUJ, 3KOCHCTeMa, Owmocdepa), OMOIOTHUECKUE TEOPUHU
(aBostonimoHHas teopusa Y. JlapBuHa, CUHTETUYECKAs TEOPHUS SBOJIOLMH), YUECHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Bostonuu, B.1. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnGepra,
3aponpiieBoro cxojacrea K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
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AKOJIOTUYECKON TupaMuIbl 3HEpruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  TO3HAHWI,
HCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIICIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJEHUE, AKCIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU: BHUJOB, OHOrEOIICHO30B,
DKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONIAaTPUYECKOTO u CUMITaTPUYECKOTO
BU1000pa30BaHUs, BIUSHUS JBUKYIIUX CUJI SBOJIOIMU HA TeHOMOH/ MOMYJISIIHH,
MPUCTIOCOOJIEHHOCTU OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAINPaBICHUMA
ABOJTIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YyMEHUE YCTAaHABIWBAaTh B3aWMOCBSI3M MEXKIY IMPOIECCAMH DBOJIOLHH,
JBIDKYIIIUMU CUJIAaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
PUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABIATH  OTJIMUMTENbHBIC  TMPU3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJOB K Cpele OOUTaHMS, a0MOTHYECKHMX M OHMOTHYECKUX
KOMIIOHCHTOB ~ JKOCHCTEM, B3aUMOCBS3€M OpPraHM3MOB B  COOOIIECTBAx,
AHTPOIIOT€HHBIX N3MEHEHUI B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeJIbCTBA POJCTBA OPraHMW3MOB Pa3HbIX
CHUCTEMAaTHYECKUX TPYIIN, B3aUMOCBSI3H OPTaHW3MOB U CPeJIbl OOUTaHUsI, €TUHCTBA
YEeJIOBEUYECKUX pac, HEOOXOJAMMOCTH COXpaHEHHS MHOrooOpasusi BHJIOB U
AKOCHUCTEM KaK YCJIOBHUSI COCYIIIECTBOBAHUSI IPUPOBI U YEJIIOBEUYECTBA;

yMEHHE peliaTh OMOJOTHYECKHE 3a/1a4H, BBIABISITE IPHUUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXK]1Y UCCIIEYEMBIMU OMOJIOTHYSCKHMU TIPOIIECCAMU U SIBJICHUSMH, JICJIaTh
BBIBOJIbl U MPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHE BBHITIONHATH JTAOOpAaTOpHBIC W TpPaKTUYECKUEe pPabOThI, COOIIOIATH
mpaBmiIa mpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh HX OAKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYIHUPYS IENIb HCCISIO0BAaHMs, AHAJIM3UPOBATH ITOJYYCHHBIC
pe3yJbTaThl U J€JaTh BBIBOIBI;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOIOTUH,
DKOJIOTHM W MEJIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
MyOJIMYHO  TPEACTABIATH  IMOJYyYCHHBIC  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(EpEeHIUAX;
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yYMEHHE OIICHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYCCKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MPeIOTBPAIICHUS
r100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiier mpodeccuoHanIbHON
JESATEIHPHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHH, IPHPOIOIIOIH30BAHMUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITINICHHOCTH, YIIYOJIATh TIO3HABATENIbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIECH  mpodecchn ©  MPOJOIDKEHHUE
OHMOIOrMuecKoro 00pa3oBaHUsl B OPTaHMU3AIMIX CPEAHETO MPOGECCHOHATBHOTO H
BBICITIIETO 00pa30BaHMs.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M KX U3YyYECHHUE
3 buonorus knetku 2 0.5
4 XHUMHU4YECcKash OpraHu3alus KIeTKN 10
5 Crtpoenue u GyHKITUU KICTKH 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 |
KJIETKE
7 HacnencrBennas nundopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 16 1.5
10 Pa3zmHOKeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HACIEJACTBEHHOCTH H ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 9 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 4 0.5
15 Cenexuust OpraHu3MOB 4 1
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16 BbuorexHomorna u cuaTeTUYECKasA OMOJIOTHUS 3

17 PeszepBHoOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Korpoasmsie | Tpaxtuseckue (uu¢pposwIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypest
| 3apoK/IeHue U pa3BUTHE IBOJIIOLUOHHBIX 5
MpeACTaBICHUIN B OMOJIOTHH
2 MuUKpO3BOMIONHNS U €€ PE3yIbTaTh 14 2
Makpo3BOIIOLMS U €€ PE3YIbTATHI 7
4 [TpoucxoxaeHue u pa3BUTHE KU3HA HA 15 L5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarolen cpenou
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 10 1.5
DKOJIOTHS BUJIOB U MOIMYJISIANA 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHast skocucTemMa 6
11 UYenoek u OKpyxaromas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHas HayKa " KakK
4aCTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTrueckas padboTa
«3ydeHne MeTo1I0B KJIIETOYHON OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JlaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
peaxkuuin»

0.5
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9 CoiicTBa, K1accupuKanys 1 GyHKIHIH |
0enKoB
10 Oprannyeckue BemecTa KIETKH — |
YTJIEBO/IbI
1 Oprannydeckue BemecTBa KIeTKH — !
JIATIN BT
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnast paborta «lccnenoBanue | 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue 1
nykieosuarpudocdars (HTD)
14 Cexsenuponanue JJHK. Metoapl |
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTomp! CTPYKTYpHOU OHOJIOTHN 1
16 Tunsl kietok. [IpokapuoTuueckas KieTka 1 1
CtpoeHue s3yKapuoTUYECKON KIIETKH.
17 [IpakTuueckas padota «M3ydueHne CBOMCTB 1 0.5
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETK! 1
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 [IpakTuueckas pabora «3ydyenue | 0.5
JBUKEHHUSI LIUTOIJIA3MBI B PACTUTENIbHBIX
KIIETKaX»
20 [TonyaBTOHOMHBIE OpTraHOUIbI KJIETKHU: | 0.5
MUTOXOHAPUH, mnacTuabl. JlabopartopHas )
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pabora «/ccienoBanue mia3mMolin3a u
ACIIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21

HememOpanHbIe OpraHOU/Ibl KIETKH

22

Crpoenue u GyHKIUH SIpa

23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTtopHas pabota
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpPraHu3MOB»

0.5

24

ACCI/IMI/IJ’[S[I_[I/ISI U JUCCUMWIIAIUSA — JIBEC
CTOpOHBI MeTabosm3ma. Tursl oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHne KaTanTuTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapakTep peakuii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHast
pabota «3ydyeHue pepMeHTAaTUBHOTO
paciierieH sl MepoKCuaa BOI0poia B
PACTUTENILHBIX U )KHBOTHBIX KJIETKAX»

0.5

26

BCHKI/I—aKTI/IBaTOpLI n 6CJIKI/I—I/IHFI/I6I/ITOpBI

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB

28

doTocunTe3

29

Xemocuntes. JlabopaTopHas pabora
«CpaBHeHHe mpo1ieccoB pOTOCHHTE3A U
XEMOCHHTE32»

0.5

30

AnaspoOHbIe opranu3mbl. Bunel 6posxenust.
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Jlaboparopuas pabota «CpaBHEeHHE
MIPOLIECCOB OPOIKEHUS U IBIXAHUS)
a1 AdpoOHBIE OpraHU3MBbI. JTaIbl |
HHEPTeTUIECKOTO 0OMEHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npotoHoB. Cunre3 AT®: pabora 1
npoToHHOU AT®-cuHTa3bI
33 Peakuuu MaTpu4HOro cUHTE3a 1
34 Tpanckpunuus — matpuunsiil cuaTe3 PHK 1
35 Tpancnsius u e€ dTambl 1
36 Konnposanne amuHokHCIOT. Poitb 1 4
prubocomM B OnocuHTE3€e OeKa
17 Opranuzanys reHoma y IpoKapuoT u |
3yKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCHH |
TEHOB Y 9YKapHuoT
Bupycbel — HekneTouHble GOpMBbI KUZHU U
39 obOnuratHele napasuTsl. [Ipakruueckas 1 0.5
pabota «Co3nanue MOJIenH BUPYCa
40 BupycHrbie 3a0601eBaHus YeI0BEKa, |
KUBOTHBIX, PACTCHUN
41 HanorexHosoruu B OMOJIOTUN U MEIULIMHE 1
42 JKU3HEHHBIN UK KIETKU 1
43 Martpuunsiii cuntes JJTHK 1 1
m Xpomocomsl. JlabopaTopHas pabora | 0.5
«M3yueHne XpoMOCOM Ha TOTOBBIX ’
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MHKpOIIpenapaTax»

45 JleneHnue KIETKH — MHTO3 1 1
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlaboparopHuas pabota «Habmronenne | 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauust >KM3HEHHOTO LIMKJIA KJIETOK 1

48 Opranmu3Mm Kak eHHOE 11eJI0e 1

49 Txanu pacrenuii. JlabopatopHuas pabora 1 0.5
«3y4eHne TKaHEH pacTEeHUI '
TkaHU )KHBOTHBIX M YEIOBEKA.

50 JlaGopaTtopHas pabora «3ydyeHue TkaHen 1 0.5
KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlabopartopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB 1

53 JIBr>keHrue opraHu3MoB 1

54 [Iutanue opraHu3MoB 1

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. |
[TumeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U |
4eJI0BeKa

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHast cucrema no3BOHOUYHBIX 1
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KUBOTHBIX U YEJIOBEKa

60 Boigenenue y opraHusmMoB 1

61 3ammTa y opraHu3MOoB 1

62 NMmyHHas cucrema yeaoBeka 1

63 PaznpaxxumocTs 1 perynsauus y |
OpraHu3MOB

64 ['ymopanbHas perymsius 1 S3HIOKpUHHAas |
CUCTEeMa KUBOTHBIX U YeJIOBEKa

65 @DopMBbl pa3MHOKEHHUS OPraHU3MOB 1

66 [TonoBoe pa3MHOKEHUE 1

67 Meiio3 1 1
l'amerorene3. ObpazoBaHuE U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa | 0.5
«M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIIpEnapaTax»

69 NnnauBuayanbHoe pa3BUTHE OPraHU3MOB — |
OHTOT€HE3

70 3aknajka OpraHoB U TKaHEW U3 |
3apO/IBIIIEBBIX TUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas

71 pabota «BrIsiBIeHNE MPU3HAKOB CXOJICTBA 1 0.5
3apO/IbIIIel TO3BOHOYHBIX KUBOTHBIX)
Pa3MHOXeHHe U pa3BUTHE PACTEHUH.

72 JIaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3sMHOXEHHSI BBICIINX PACTCHUI

73 Hcropust cTaHOBIICHUS U pa3BUTUS 1
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TCHETHKH KaK HAyKH
OCHOBHBIC TIOHATHS U CHMBOJIbI TCHETHUKH.

74 JlaboparopHas padota «JIpo3odmiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMIND)
3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE

75 ckpentuBanue. [Ipaktuueckas padota 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeIMBaHUs y 1p030dust"

76 [{utonornyeckne 0CHOBBI MOHOTHOPHIHOTO :
CKpEIIUBAHUS

77 AHanuzupyrolee ckpenmpanue. Hemomunoe |
JOMHHHUPOBAHHE
JlurnOpuHOE CKpeIBaHUE.

73 [IpakTuueckas padota «M3yueHue | 0.5
Pe3yNbTaTOB AUTHOPUAHOTO CKPEIIMBAHUS ’
y 1p030(DHIIBI)

79 HuTonornyeckue OCHOBBI TUTHOPHUIHOTO |
CKpEeIMBAHUS

80 CuensieHHO€ HaclieIoBaHUE MPU3HAKOB 1 1

81 XpOMOCOMHAasi TEOPUS HACIEACTBEHHOCTH 1

82 I'eneruka nmona 1

83 I'eHOTHI KaK 11€IOCTHAsI CUCTEMA 1

84 I'eneTnyeckuii KOHTPOIIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YETIOBEKA

85 N3meHunBOCTh TpU3HAKOB. Buapl 1
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U3MCHYUBOCTHU

86

MoudukanrnoHHas U3MEHIHUBOCTh

87

BapuannonHslii psa 1 BapHallMOHHAs
kpuBas. JlabopaTopHas padora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psija u
BAPUALIMOHHON KPUBOI»

0.5

88

T'enoTunmyeckas N3MEHUYNBOCTb.
KomOunarusHast U3MEHYUBOCTD

89

MYTaHI/IOHHaﬂ NU3MECHYUBOCTD.
[IpakTuueckas pabota «MyTamuu y
po30¢ Bl (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

90

3aKOHOMEPHOCTH MYTAIlHOHHOTO TIpoIiecca.
DONUTreHeTHKa U AITUTCHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocraBieHue 1 aHajau3 poA0CIOBHOI

0.5

92

MeToabl MEMUITUHCKOU T'€HETUKU

93

3HadyeHHne MCHHHHHCKOﬁ I'CHCTUKHU B
IpeaAOTBpallCHUN U JICUCHUN I'CHCTHUYCCKUX
3a00J1€BaHHH YeIOBEKa

94

OCHOBHBIE IOHATHUS CEJIEKIINH.
JIaGopatopHas pabota «/3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U OPOJ] IOMAIIHUX
AKHUBOTHBIX»

0.5
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MeTomp! CeNeKIIMOHHON pabOTHI.
95 Jlaboparopuas pabota «/3ydenue MeTo10B 1 0.5
CEJICKLIUU PACTECHUIN»
JIOCTHKEHMS CEJIEKIMU PACTEHUM U
96 XKUBOTHBIX. [IpakTHueckas padbora 1
«IIpuBUBKa pacTeHHI»
97 CoxpaHeHue, U3y4eHHEe U UCTI0JIb30BaHUE !
TeHETHYECKUX PECYPCOB
buoTexHoorus kak Hayka u 0Tpacib
98 npousBojicTBa. [IpakTuueckas padoTa 1 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOTUI
99 OCHOBHBIE HANIPaBJIEHUSI CAHTETUYECKOMN |
OouonIorun
100 XpOMOCOMHas ¥ T€HHas MHXEHEPHUs 1 1
101 Menuuuackre OMOTEXHOJIOTUN 1
102 PesepBHbriii ypok. [ToBTOpenue, |
000011IeHHEe, CUCTEMATH3al 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 9 135
[TPOTPAMME
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11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoka Beero Konrpoasubie | IlpakTnueckue f[[:;:e}[l/lﬂ ::;Ig):;zl:;feﬂbﬂme
padoThI padoThbl pecypest
1 OpodonmonHas Teopus Y. Jlapsuna 1 bubmmorexa LOK
https://lesson.edu.ru/
) JIBHKyIIHE CHUITBI BOJIFOIIMHU BUOB 110 1 bubnuoreka [JOK
Y. lapBuny https://lesson.edu.ru/
Bops0a 3a cymecTBoBanue, bubmuorexa [JOK
3 €CTECTBEHHBI U UCKYCCTBEHHBII 1 https://lesson.edu.ru/
oTOOD
4 ®opMUPOBAHNE CUHTETUYECKON | bubmuorexa [JOK
TEOPHUH IBOJIIOIUU https://lesson.edu.ru/
5 DTanbl 3BOJIIOLIMOHHOTO TPOIIecca: | bu6mmoreka [JOK
MUKPOIBOJIFOIHAS ¥ MAKPOSBOJIFOLIUS https://lesson.edu.ru/
6 [Tonynsuus — sneMeHTapHas eIUuHUIA 1 bu6mmoreka [JOK
3BOJIIOIIUHA https://lesson.edu.ru/
3aKOH reHeTH4ecKoro paBHoBecus JIx. bubmuoreka [JOK
7 Xapnu, B. Baiin6epra. Jlaboparopuas | 0.5 https://lesson.edu.ru/
pabota «BblIsiBeHUE U3MEHYUBOCTH Y
oco0ell 0JHOTO BUIA»
8 DnemeHTapHbIe (PAKTOPHI IBOJIIONUU 1 Bubmmorexa LIOK
https://lesson.edu.ru/
9 D¢ ekt ocnoparens. dpdexr 1 bubmiorexa LIOK
https://lesson.edu.ru/
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OYTBUIOYHOTO TOPJIBIIIKA

10 Murpauuu. M305s01u nOmyJsinyii: bubnuorexa [JOK
reorpaduueckas, OMoJIOruIecKas https://lesson.edu.ru/
EcrectBennslit 0oTO0p — bubnuorexa [JOK

11 HaIpaBJISIOMUN (PaKTOP IBOITIOIUH. https://lesson.edu.ru/
[TonoBoit oT60p

12 KoHTponbHasa pabota 1 bubmorexa HOK

https://lesson.edu.ru/
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak bubnuoreka [IOK
pe3yJabTaT MUKPOIBOJIIOIIUAH. https://lesson.edu.ru/

13 JlabopaTtopHnas pabota «3y4yeHue 0.5
apoMop(h030B U UAMOANATITALIAN Y
pacTeHUi U KUBOTHBIX»

[Tpumepsr npucnocobaeHUH y bubmuorexa [JOK
OpraHu3MoB: Mopdosioruueckue, https://lesson.edu.ru/

14 (dbuszmoornUecKue, OMOXMMUIECKUE, 0.5
noBeneHyeckue. Jlaboparopnas padora
«[Ipucnocobiienus OpraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71eC000Pa3HOCTh»

Bun, ero kpurepuu u CTpykTypa. bubnuoreka [JOK

15 Jlaboparopnas pabota «CpaBHeHHE 0.5 https://lesson.edu.ru/
BHJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

bu6mmoreka [JOK
16 CTpykTypa Busia https://lesson.edu.ru/
17 Bunoob6pa3oBaHue Kak pe3yabTar bubnuoreka [IOK

MUKPO3BOJOIUA

https://lesson.edu.ru/
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13 CBs13b MUKPOIBOJIIOIIUHN U bubnuorexa [JOK
SIHUIEMUOJIOTUHA https://lesson.edu.ru/
MakposBotonus. bubnuoreka [JOK

19 ITanmeoHTOIOrHUECKHE METOIEI https://lesson.edu.ru/
W3Y4YEHUS IBOJIOLIUN

20 buoreorpaduueckre MeTo1bI H3ydeHUS bubnuorexa [JOK
SBOJIIOINH https://lesson.edu.ru/
DOMOPHOIOTHYECKUE U CPABHUTEIHHO- bubnuoreka [JOK

21 MOP(HOJIOTHIECKHE METO/IBI U3YUCHUS https://lesson.edu.ru/
IBOJIIOIIAN
MonekynspHO-reHeTUYECKHUE, bubmuorexa [JOK

22 OMOXMMUYECKHE U MaTEMAaTHUYECKHE https://lesson.edu.ru/
METO/Ibl U3yYEHHUS IBOJIOIUN

23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIUH bubamorexa LOK

https://lesson.edu.ru/

24 AnanTtuBHas paguanusi. bu6mmoreka [JOK
HepaBHOMepHOCTh TEMIIOB 3BOJIIOIUN https://lesson.edu.ru/

25 KoHTposbHan paboTa 1 bubmorexa HOK

https://lesson.edu.ru/

2% Hayunbie runoressl MpoucxoxAeHUs bu6mmoreka [JOK
JKU3HU Ha 3eMiie https://lesson.edu.ru/

7 JloHayuHbIE IIpEeACTABICHUS O bubmuoreka [JOK
3apOXKICHUH KU3HU https://lesson.edu.ru/

)3 OcCHOBHBIE ATarbl HEOPraHUYECKOU bubnunoreka [JOK
JIBOJIIOIIMH https://lesson.edu.ru/

29 Ucropus 3emnn u MeTomsl €€ 0.5 bubnunoreka [JOK
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n3yuenus. JlaboparopHas pabota
((I/I3yT-ICHI/Ie 1 OIMHMCAHUEC UCKOITaCMbIX
OCTaTKOB JIPEBHUX OPraHU3MOB»

https://lesson.edu.ru/

30 HauanbHbie 3Tans opraHudecKoi bubnuorexa [JOK
SBOJIIOINH https://lesson.edu.ru/
31 DBOJIIOIHS DYKAPUOT buommorexa HOK
https://lesson.edu.ru/
OCHOBHBIE ATarbl YBOJTIOIUN bubnuoreka [JOK
1 pactutensHoro mupa. [Ipakruueckas 0.5 https://lesson.edu.ru/
pabota «3ydeHune ocoOeHHOCTEH
CTPOCHHS PaCTEHUM PA3HBIX OTIEIOBY
3 OCHOBHBIE 3TaIbl YBOTIOIUN bu6mmoreka [IOK
KUBOTHOTO MHpa https://lesson.edu.ru/
DBOJIONMS )KUBOTHBIX. [IpakTrueckast bu6mmoreka [IOK
34 pabota «/3yyeHune ocoOeHHOCTEH 0.5 https://lesson.edu.ru/
CTPOEHHMS IO3BOHOUYHBIX JKUBOTHBIX)»
35 Pa3BuTue »u3Hu Ha 3emMiie 10 3pam U bubnuoreka [JOK
epuoiam https://lesson.edu.ru/
MaccoBble BBIMUPAHUST — bubnuoreka [JOK
36 3KOJIOTUYECKUE KPUZUCHI IMPOIIIIOTO https://lesson.edu.ru/
37 CoBpeMeHHbIN IKOJOTMYECKUN KPU3UC, bubnunoreka [JOK
ero oco0OEHHOCTH https://lesson.edu.ru/
38 CoBpeMeHHasi cUCTEMa OPraHuYeCKOTo bubnunoreka [JOK
MHpa https://lesson.edu.ru/
39 OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI bubnunoreka [JOK

OpraHnu3MoOB

https://lesson.edu.ru/
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bubmmoreka [{OK
40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe 1 =
https://lesson.edu.ru/
A1 Pa3BuTne npeacraBnenuii o 1 bubnuorexa [JOK
MPOUCXO0KICHUHU YETIOBEKA https://lesson.edu.ru/
MecTto 4enoBeka B CUCTEME bubnuoreka [JOK
opranuyeckoro mupa. JlaboparopHas https://lesson.edu.ru/
42 paborta «3yyeHune ocoOeHHOCTEH 1 0.5
CTPOCHHS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM)
bu6moreka [IOK
43 JIBrKyIIMe CHITbI aHTPOIIOTEHE3a 1 u
https://lesson.edu.ru/
CoOoTHOIICHHE OMOJIOTHICCKHUX 1 bu6mmoreka [IOK
44 COIMABHBIX (haKTOPOB B 1 https://lesson.edu.ru/
AHTPOIIOTEHE3E
bu6mmoreka [IOK
45 OCHOBHBIE CTaJIMH AHTPOIIOTEHE3A 1 1
https://lesson.edu.ru/
bu6mmoreka [JOK
46 IlaneoreneTnka u majacoreHOMHUKA 1 1
https://lesson.edu.ru/
bu6mmoreka [JOK
47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA 1
https://lesson.edu.ru/
Yenopeueckue packl. [IpakTrueckas bubnnorexa [JOK
pabota «/3ydueHne FKOJIOTHUECKUX https://lesson.edu.ru/
48 aJarTalyi 4eIoBeKay. 1 0.5
MexauciuninHapHble METO b
AQHTPOIOJIOTUU
bu6mmoreka [JOK
49 KoHTponbHasA paboTa 1 1 1
https://lesson.edu.ru/
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bubmmoreka [{OK
50 3aposK/ieHue U pa3BUTHE IKOJIOTUN 1
https://lesson.edu.ru/
Mertoas! 3konoruu. Jlabopatopuas bubnuorexa [JOK
51 pabora «M3y4eHne MeTo10B 1 0.5 https://lesson.edu.ru/
3KOJIOTMYECKHUX UCCIICIOBAHUID)
50 3HadeHne YKOJOTMYECKUX 3HAHUN IS | bubmmoreka [{OK
qeJI0BEKa https://lesson.edu.ru/
53 Dxoyiorudeckue GaKkTOPhI 1 bubmrotexa LIOK
https://lesson.edu.ru/
Abuotuueckue paktopsl. CBET Kak bubnuoreka [JOK
9KOJIOTUYECKHUH (haKToP. https://lesson.edu.ru/
54 JlabopaTopHas pabota «BrisiBIeHHe 1 0.5
MPUCTIOCOOJIEHUH OPraHU3MOB K
BIIUSIHUIO CBETa»
AOGuoTtndeckue (HakTopsl. bubmuorexa [JOK
TemnepaTypa Kak KOJOTHYECKUI https://lesson.edu.ru/
55 (daktop. JlabopaTtopHas padbora | 0.5
«BbIsiBIEHUE TTPUCTIOCOOICHU
OpPraHU3MOB K BIHSHHIO
TEMIIEPATypb»
AbuoTtnyeckue hakTopsl. BiaxkHOCTh bubnuoreka [JOK
KaK AKOJOTUYECKUH PaKTop. https://lesson.edu.ru/
56 JlaGopaTtopHas pabota 1 0.5
«AHaToMHU4eCcKHe 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»
57 Cpenbl 0OuTaHUS OPraHU3MOB 1 bubmiorexa LIOK
https://lesson.edu.ru/
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bubmmoreka [{OK
58 buonoruueckue puTMbl
https://lesson.edu.ru/
59 ’KuzueHHble GOpPMBI OPraHU3MOB buommorexa HOK
https://lesson.edu.ru/
buotnueckue gaxtopsl. 3HaueHUE bubnnorexa [JOK
60 OMOTHYECKUX B3aUMOIEHCTBUAN IS https://lesson.edu.ru/
CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHUs
61 KoHTponbHasa paboTa 1 bubamorexa LOK
https://lesson.edu.ru/
62 DKOJIOTUYECKUE XapaKTEPUCTUKU bubmuorexa [JOK
MOMYSAIUA https://lesson.edu.ru/
OCHOBHBIE TOKA3aTEU MOMYJISIIUN: bu6mmoreka [IOK
63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAs https://lesson.edu.ru/
Y TOJIOBAs CTPYKTYpa
OCHOBHBIE TOKA3aTEHU MOMYJISIIUHN: bu6mmoreka [JOK
64 POXAAEMOCTB, IPUPOCT, TEMIT POCTA, https://lesson.edu.ru/
CMEpPTHOCTb, MUT'PAIlUU
65 DKOJIOTHYECKasi CTPYKTYpa MOITYJISILIUI bubmmorexa [HOK
https://lesson.edu.ru/
B bubnuoreka [JOK
66 JluHaMuKa NOMyJSIUY U €€ peryasuus
https://lesson.edu.ru/
67 Kpussle pocta uncieHHOCTH bubnuorexa [IOK
nonyisinuy. KpuBbie BBDKUBaHUS https://lesson.edu.ru/
DKoJIOTUYECKasl HUIIIA BUA. bubmuoreka [JOK
68 JlaboparopHas paboTa 0.5 https://lesson.edu.ru/

«IIpucnocobneHust ceMsiH pacTeHul K
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pacceneHuIo»

Bup kak cucrema nonyssiui.

bu6mmoreka [{OK

69 3aKOHOMEPHOCTH MOBEJCHUS U https://lesson.edu.ru/
MUTpaIUi SKUBOTHBIX
bubmmoreka [{OK
70 KoHTponbHasa pabota 1
https://lesson.edu.ru/
bubmnoreka [IOK
71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 1
https://lesson.edu.ru/
bu6moreka [IOK
72 DKOCHCTEMA KaK OTKpBITasl CUCTEMA
https://lesson.edu.ru/
73 KpyroBopoT BemecTB 1 NOTOK SHEPTUH bubnuoreka [JOK
B DKOCHUCTEME https://lesson.edu.ru/
bu6mmoreka [IOK
74 OcHOBHBIEC TTOKA3aTEIN SKOCUCTEMBI
https://lesson.edu.ru/
bu6mmoreka [IOK
75 DKOJOTUYECKUE MUPAMUJIBI 1
https://lesson.edu.ru/
bubanoreka [IOK
76 N3menenus cooO1ecTB — CyKIIECCUH 1
https://lesson.edu.ru/
[IpupoHbIe SKOCUCTEMBI. IKOCUCTEMBbI bubnuoreka [JOK
77 03€p U peK. IKOCUCTEMBI MOpPEN U https://lesson.edu.ru/
OKEaHOB
73 [IpupoaHbIE 5KOCUCTEMBI. DKOCUCTEMBI bu6mmoreka [JOK
TYHAp, JIECOB, CTEIEH, ITYCThIHb https://lesson.edu.ru/
bu6mmoreka [JOK
79 AHTPOTIOT€HHBIE IKOCUCTEMBI i
https://lesson.edu.ru/
80 YpboakocucteMsl. [Ipaktudeckas 0.5 bubnuoreka [JOK
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pabota «/3y4ueHne u onMcaHue https://lesson.edu.ru/
ypOOIKOCHUCTEMBD»
3akoHOMEpHOCTH (hOPMUPOBAHUS bubnuoreka [JOK
81 OCHOBHBIX B3aMOIEUCTBUH 1 https://lesson.edu.ru/
OpPraHU3MOB B DKOCHUCTEMAX
MexaHn3Mbl BO3JICHCTBUSA 3arPSI3HEHU I bubnuorexa [JOK
2 Pa3HBIX TUTIOB HA CyOOpTraHU3MEHHOM, | https://lesson.edu.ru/
OpraHU3MEHHOM, MOMYJSIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
23 buocdepa — obmieruranerapHas : bubmuorexa [JOK
o0oitouyka 3eMutn https://lesson.edu.ru/
84 VYuenue B. U. Bepnanckoro o | bu6mmoreka [IOK
ounocdepe https://lesson.edu.ru/
25 3aKOHOMEPHOCTH CYIIECTBOBAHMS | bubmuorexa [JOK
ourocdepsl https://lesson.edu.ru/
26 KpyroBopoTs BemiecTs u | bubnuoreka [JOK
OHMOreOXUMUYECKHE IIUKIIbI https://lesson.edu.ru/
3oHaNIBHOCTH OMocdepbl. OCHOBHBIC bubnuoreka [JOK
87 OMOMBI CyIIU. Y CTOHYMBOCTh 1 https://lesson.edu.ru/
ouocdepsl
88 KontponbHas padoTa 1 1 bubmmorexa [TOK
https://lesson.edu.ru/
29 DKOJIOTUYECKUE KPUZHUCHI U UX | bubnunoreka [JOK
MIPUYUHBI https://lesson.edu.ru/
90 BosneiicTBue yenoBeka Ha Ouocdepy 1 bubmmorexa HOK
https://lesson.edu.ru/
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01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA 1 bubnuorexa [JOK
pPaCTUTENBHBIN U KUBOTHBIA MU https://lesson.edu.ru/
92 OxpaHna npupo bl 1 bubmorexa HOK
https://lesson.edu.ru/
03 OcCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO | bubnuoreka [JOK
pPa3BUTHS YEJIOBEYECTBA U IPUPOIBI https://lesson.edu.ru/
PanmonansHO€ IpUPOAOTIOIH30BAHNUE U bubnuoreka [JOK
94 CcOoXpaHEHHEe OMOJIOTHYECKOTO 1 https://lesson.edu.ru/
pazHooOpa3zus 3emin
95 O6001menue mo Teme 1 bubmuorexa [JOK
«MUKpO3IBOJIIOIUA U €€ pEe3YJIbTaThD) https://lesson.edu.ru/
96 O06o06meHNe 1Mo TeMe | bu6mmoreka [IOK
«Makpo3BOJIIOIUS U €€ pEe3yJIbTaThI» https://lesson.edu.ru/
O06o06meHre 1Mo TeMe bu6mmoreka [IOK
97 «IIpouncxoxeHne u pa3BUTHE KU3HU 1 https://lesson.edu.ru/
Ha 3emiie»
O06o06meHue 1Mo TeMe bu6mmoreka [JOK
98 «IIpoucxoxieHre YeIoBeKa — 1 https://lesson.edu.ru/
AQHTPOTIOTCHE3»
O06006111eHHE TT0 TEME «IKOJIOTHUSI — bu6mmoreka [JOK
99 HayKa O B3aUMOOTHOILICHUAX 1 https://lesson.edu.ru/
OpraHU3MOBY
100 O606menue mo TeMe «OpraHu3mMsl U 1 bubnunoreka [JOK
cpena OOUTaHH» https://lesson.edu.ru/
101 O06o01eHue 1Mo Teme «IKOJIOTUs | bubnuoreka [JOK
BHUJIOB U TOMYJIALIUI» https://lesson.edu.ru/
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102 KonTtposnsHas paboTa 1o teme 1 1 bubnuorexa [JOK
«buocdepa — rimodampHAs IKOCHCTEMAY) https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 02 7 75
ITPOT'PAMME
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
oOpa3zoBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B bopmMHupoBaHUH COBpPEMEHHO
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
peIIeHU KU3HEHHO BAXKHBIX COIMAIBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBa, a TAKXKE B PELLIEHUH BOIIPOCOB
paIrMoHaIBHOTO MPHUPOAOTIONH30BaHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIEHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOSKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cucremMoi 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
TTO3HAHMS, WCIIOJIB3YEMBIX B OMOJIOTUYECKUX HCCIICIOBAHUSIX >KUBBIX
OOBEKTOB W DJKOCHCTeM (OMHCaHWe, W3MEPEHHE, IPOBEICHHE
HaONIOZICHUI); CIMOCOOAMHU BBISIBICHHUS M OIICHKH aHTPOIIOTEHHBIX
W3MEHEHUI B MPUPO/IE.

YMeHHE BBIIBUTATh THIOTE3bI, MPOBEPATh UX IKCIICPUMEHTAIbHBIMU
cpenctBamu, GOPMYITHpPYS Ieldb HMCCICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTaThl U JIETATh BHIBOIBI.

BrisiBieHHME 3aBHCUMOCTH MEXKIY HCCICIyEeMbIMH BEIUYMHAMM,
00BSICHCHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHe BIaJIeTh CHCTEMOW OHOJIOTMYECKHUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuotieHo3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOMOIUMEPBI, JUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, M3MEHUYHBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEIACTBEHHOCTH T.

MopraHa, 3aKOH 3apOAbIIICBOI0 CXOACTBA K. Bapa, OBOJOIIMOHHAasA
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teopuss Y. JlapBUHA, CHUHTETHYECKas TEOPHS DBOJIOLMUHU, TEOPUS
antponoreneza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1meHTpax MHOroo0pasust U MpPOUCXOKICHUS
KyJIbTypHbIX pacteHudi, yueHue A.H. CesepuoBa o0 mnyTsix u
HaIpaBJeHUsAX 3BoJroIH, yaenue B.U. Bepuanackoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIrO HacjenoBaHus IpusHakoB I'. Mennens;
CLICTUIEHHOTO HACJElI0BaHUs NPU3HAKOB U HApPYyUIEHUS CIEIJICHUs
reioB T. MopraHa; TOMOJIOTUYECKMX PSIOB B HACIEICTBEHHOU
n3MeHunBoctn H.M. BaBwioBa; reHetnueckoro paBHOBecHus JIx.
Xapnu u B. BaiinGepra; 3aponsimeBoro cxonactsa K. boapa;
ounorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHMMyMa FO. JIubuxa, sxon0rudeckod mUpaMubl Yncedn,
OMOMAaCChI U SHEPTHH);

runote3sl (koanepBatHoit AWM. Omapuna, mepBudHOTO OyiboHa J[k.

Xonpaeitaa, mukpochep C. Dokca, pudozuma T. Uek)

YMenue pemarb I[OUCKOBbIE OHOJOTHYECKHE 3a/a4yH; BBISIBISITDH
MIPUYHUHHO-CJICCTBEHHbBIE CBSI3U MEeXIy uccieyeMbIMU
OUOJIOTUYECKMMH O0BEKTaMH, TMpolLeccaMd U SBJICHUSIMH; JIeNaTh
4 BBIBOJIbI Y TIPOTHO3bI HA OCHOBAHUH MOTYYEHHBIX PE3Y/IbTATOB;

COCTaBJISITh T€HOTHIUYECKUE CXEMbI CKPEUIMBAHUS JUIS Pa3HbIX TUIIOB
HacJe0OBaHMsl MMPU3HAKOB Y OPraHW3MOB, COCTABIISITh CXEMbI IepeHoca

BCIICCTB U DHEPI'U B OKOCUCTEMAX (LIGHI/I IIUTaHuA, MMIICBbIC CCTI/I)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSAMHU: OPraHOMIOB, KJICTOK pAa3HBIX TKaHEHW, OpraHamMu W
CHCTEMaMH OpPraHOB Y pAcCTCHUH, >KMBOTHBIX W YEJOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HCHHBIX
5 IIUKJIOB OPTaHU3MOB; TallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  (denoruroM, QeHoTunmoM u pakTopaMu CpeIbl OOMTaHUS;
IpoIecCaMi  SBOJIIOIHH; JBWXKYIIMMH CHJIAMH  aHTPOIOTeHe3a;
KOMITOHEHTaMHU Pa3IMYHBIX HKOCHCTEM U MPUCHOCOOICHUSIMHU K HUM

OpraHnu3MOB

YMeHue BoIACIATH CYIICCTBCHHBIC IIPU3HAKU:
CTPOCHHA BUPYCOB, KJICTOK MMPOKAPUOT U 3YKAPHUOT; OAHOKIICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BUOB, 6HOT€OH€HO3OB, O9KOCHUCTEM U

O6uocdepsl; CTpPOEHHs OpPraHOB U CHCTEM OpraHoB pacTeHHl,
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YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIBHOCTH, TPOTEKAIOIIUX
B OpraHm3Max pacTCHH, >KUBOTHBIX M YEIIOBEKAa; OMOJIOTHUYECKUX
nmporeccoB: oOMeHa BemecTB  (MeTabonm3Mm), WHPOpMAIUU |
IPEBPAICHHUS YHEPTHH, OPOXKEHUS, aBTOTPO(HOTO U TeTepOoTPOPHOTO
TUTIOB THTaHWSA, (OTOCHMHTE3a M XCEMOCHHTE3a, MHTO3a, MekHo3a,
ramMeToreHe3a, dSMOpPHUOTEHE3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOKCHHSI, MHAUBHyaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
B3aMMOJCMCTBUSI TE€HOB, TETEPO3UCA; JEUCTBUA HCKYCCTBEHHOIO
0oTOOpa, CTaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3phbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; a/UIONMAaTPHYECKOTO ¥  CHMIIATPUIECKOTO
BHJI000PA30BAHUS;, BIMSHUS JIBYKYIIHX CHJ DBOJIONHUHA Ha TEHO(DOH]
TIOMYJISAIIMK; TPUCTIOCOOIGHHOCTH OPraHU3MOB K cpefe oOuTaHus,
Yyepe/OBaHMs HANpaBJICHUH DBOJIIONWH; KPYrOBOPOTAa BEIIECTB H

IIOTOKA SHEPI'H B SKOCHUCTEMAX

ChopMHUpOBaHHOCTE YMEHHSI BBICIATH CYIICCTBCHHBIC IPH3HAKU
BHPYCOB, KIIETOK TPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB M MPEBPAICHUS] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MEiH03a, OIUIOJIOTBOPEHUS, pPAa3BUTHI U
Pa3MHOXEHHSI, HHIUBHIYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pbOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
NPUCHIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHUI B DKOCHCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

Ymenue UCIOJb30BATh COOTBETCTBYIOLIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY [UI JI0Ka3aTelbCTBa
POJCTBA OPraHMU3MOB Pa3HBIX CUCTEMATHYECKUX IPYIII; B3aHMOCBS3U
8 OpraHu3MOB U cpeibl OOWTaHMSA; €IMHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 3JI0pOBOT0O 00pa3a KM3HH, COXpPaHEHUs pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIOBHS COCYIECTBOBAHUS IPUPOIBI U

YCI0BCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA;, UHTCPHPCTUPOBATE ITUYCCKUC ACICKTBI COBPCMCHHBIX
HCCIIeI0BaHUI B 6I/IOJ10FI/II/I, MCIUIINHC, 6I/IOT6XHOJ'IOPI/II/I;

paccMaTpuBaTh ri00aIbHbIE 9KOJOTHUYCCKHUEC HpO6HGMBI
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COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO

IIO3HUIIHIO
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3YUCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HayKd W
n3ydaemble UMH Tpobiembl. DyHaamMeHTadbHBIC, MPUKIATHBIE U TOUCKOBBHIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccuu, csizanHbie ¢ Ouonorueit. 3HadyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeJOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MIPOMBIIIIIEHHOCTH, OXPaHe MTPUPOIbI

1.2

KuBble cuctembl Kak OpeaMeT u3zydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOIO COCTaBa, MUCKPETHOCTh U 1LIEJIOCTHOCTb, CIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, camMoOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3almul >KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIN,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(6buoreoneHoTHUeckHil), OuocdepHsii. [Iporeccel, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3Hb Kak ¢opMma CyIIeCTBOBaHHS

MaTCpruun

1.3

Metonsl Ouonormyeckoit Hayku. Habmionenuwe, wu3MepeHue, SKCIEPUMEHT,
cucreMarusanus, MmertaaHanu3. [loHsTue O 3aBUCUMOM U  HE3aBUCUMOM
nepemeHHo#. [lmanupoBanue skcnepumenTa. [loctaHoOBKa M mpoBepKa TMIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ 1OCTOBEpHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YIbTaTOB.
[IpyuunHbl HCKaXeHUsI Pe3yabTaTOB HSKclepuMeHTa. [loHsATHE CTATUCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpyKTypHO-(DyHKIIMOHA/IbHAS €IMHHIA KUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE NOJ0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToab! MONEKYIIPHOM U KJIETOYHOM OHMOJIOIMH: MUKPOCKOTHSL, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

L[eHTpH(byrI/IpOBaHI/IC, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u
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e€ poJib KaKk pacTBOPUTEIN, PEarcHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckne monuMmepbl. benku. AMUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynbl. [lepBuuHast cTpykTypa Oenka, MeNTHAHAs
CBA3b. BTOpuuHasg, TpeTWyHas, 4YETBEpPTUYHAs CTPYKTYypbl. JleHaTyparusi.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKINH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcCaxapuibl, OJUTOCaXxapuibl U MOJIMCAXAPHUIBI.
O6mwmit miaH cTpoeHus W  (PUBHKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIUN yIriieBOJIOB.

Jlununel. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Knaccudukanus nunuaos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIMN
munuaoB. OOIHMe CBOKWCTBA OMOJIOTUUECKHX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK um PHK. CrpoeHune HyKIEHMHOBBIX KHCIOT.
Hyxneotuasl. [Ipunmun xkommaementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBotinas cnupanb. MectoHaxoxaenue u ouonorudeckue ¢pynkmuu JJHK.
Bunet PHK. @yukuun PHK B ketke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckune ¢pynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCYHKH, WX (DYHKITUU B
kinetke. CekBennpoBanue JJHK.

CtpykTypHass Ouojiorusi: OHOXUMHUYECKHEe U Ouodu3MyecKkue WCCIeIOBaHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tumer  KmeTOK: dyKapuOTHYecKas MW mpokapuotudeckas. CTpykTypHO-
(byHKIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue mnpokapuoTndyeckoil kieTku. Kierounas cTeHka Oakrepuil M apxew.
OCOOeHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPO(HOM NPOKAPUOTHUECKUX
KJIeTOK. MeCTO M poJib MPOKapruoT B OMOLICHO3aX.

Crpoenne U (QyHKIMOHUPOBAHHE 3yKApHOTHYECKON KieTku. [lna3marmueckas
MeMmOpaHa (ruazmanemma). CTpykTypa IuiazMaTtuueckoil memOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccUBHBIA  (auddysus,
oOneruénHass uddy3us), akTHUBHBIN (NMEpPBUYHBIE M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynmponunaemocts MemOpanbel. PabGota HaTpuii-kanueBoro
Hacoca. DHJOLMTO3: MUHOIMTO3, (aronurto3. OKk301uT03. KierouHas CTeHKa.
CrpykTypa 1 (PyHKLIHHU KIETOYHOW CTEHKH PACTECHHM, TPHOOB.

Hutormasma. Ilurozons. Llurockener. JBwkeHwe muToIuiazMbel. OpraHouisl

KIICTKU. O,I[HOMCM6paHHBIC OpraHouAbl KJICTKU:. OSHAOIIIA3MATH4YCCKad CCTb
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(BIIC), anmapar ['onbku, TU30COMBI, UX CTpoeHHE U (YHKIUHU. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHOMAOB KJIEeTKH. CTpOEHHE TPaHYISPHOTO PETUKYIyMa.
CuHre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit
(arpanyssipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKIUS
anmapara ['onpmku. TpancnopT BemecTB B KIETKE. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

CrpoeHne M (QYHKUMHM MHUTOXOHApPUN U miacTul. [lepBuuHble, BTOPUYHBIE U
CIIOXHBIE  IUIACTUABl  (POTOCHMHTE3UPYIOIIMX  JyKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranounasl kjerku CrpoeHHe U (QYHKIUM HeMeMOpaHHBIX
OpraHouJIoB KJeTKH. Pubocombl. MukpoduiamMeHTsl. MbpllieyHbIE KIETKH.
Muxkpotpybouku. Knerounsrit mentp. CTpoeHHWE H JBIDKEHHE J>KTYTUKOB U
pecHudek. MUKpOTpYOOUKH MUTOIUTIa3MbI. [[eHTpros.

Anpo. ObGonouka smpa, XpOMaTHH, KapHoOIUIa3Mma, SIAPBIIIKH, WX CTPOCHHE U
¢byakuun. SnepHbiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. benku xpoMaTrnHa — TUCTOHBI.

Kiierounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

24

AccuMWIALMS UM JUCCUMWIISALMSA — JIBE€ CTOPOHBI MeTalosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TETepOoTpO(dHBIN. YuacTue Kucaopoja B OOMEHHBIX
mpolieccax. JHepreTudeckoe oobecrmeueHue KiIeTku: mnpepamenue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOUYHOTO
meTtabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX
peaxIuii OT pa3IUYHBIX (PaKTOPOB.

[lepBuuHbBIli CHUHTE3 OpraHUYECKUX BemiecTB B KieTke. Portocunres. Pomb
XJoporiactoB B mporecce ¢dorocuHTe3a. (CBeroBas u  TeMHOBas (asbl
[IponyktuBHOCTH (hoTOCHHTE3a. BiusiHME pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaueHNe (HOTOCUHTE3A.

XeMmocuHTte3. PazHooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIIHPYIOIINE
OakTepuH, Kene300aKTepuu, cepoOaKTepuH, BOAOPOJAHBIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl Oposkenus. [IpoaykTel OpoxeHHS U HX
WCIIOJIb30BaHME YETIOBEKOM. AHA’POOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OOIe3HEH.
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AdpoOHBIE OpraHW3Mbl. DTambl 3HEepreTudeckoro obmena. [loAroToBUTENHHBIN
sTan. ' MKoan3 — 6eCKUCIOPOAHOE PACIIETIIICHUE TIFOKO3BI.

buosornueckoe OKHUCIIEHHME, WIM KIETOYHOE JpIXxaHue. Poiib MUTOXOHIpUH B
npoueccax OMOJIOTHYECKOTO OKHCJICHHUS. [Muknuueckue peakuuu.
OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a3poOHOTO Myt OOMEHA

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO0 0OMEeHa

2.5

Peakuuu MarpuyHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOTO CUHTEe3a. Peanu3zanus HacneAcTBEHHON nHpopmaun. ['eHeTnueckuit
Kox, ero cBoycrBa. Tpanckpumnuua — Marpuunsld cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsius u e€ sranbl. Yuactue TpancnoptHeix PHK B OGuocunTese Oenxa.
VYcnosus OuocuHTeza Oenka. KomupoBanme aMuUHOKHCIOT. Posib pubocom B
O6uocuHTe3e Oenka.

Opranuzainys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['umoresa omnepona (. XKakxo6, K. Mano). Perymsamus oOMeHHBIX
rporieccoB B kKieTke. Kilerounsiii romeocras.

Bupycel — Heknerounbsle (GopMbl KM3HH M OOnMMratHele mapasuthl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0osieBaHus uyenoBeka, XUBOTHBIX, pactenuil. CIINI, COVID-19,

COIHaJIbHbIC U MECAUITUHCKUC HpO6J’I€MBI

2.6

Knerounsli nwuki, ero mepuoabl u perymsuus. WHTepdaza U MHUTO3.
OcoOeHHOCTH TPOIECCOB, MpOoTeKawmux B uHTepdasze. [loAroTroBka KIETKH K
nenennto.  [IpecunreTnyeckuii  (MOCTMUTOTHYECKHI), CHHTCTHYECKUH U
MOCTCUHTETUYECKU (IPEMUTOTHUUYECKUI) TIEprO/Ibl HHTEP(a3bl.

Marpuunbiii cunte3 JHK — pemnmumkanus. Ilpunumnsr permukanuu  JIHK:
KOMILUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAILIEIbHOCTD.
Mexanusm pemukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Temomeps u
TenoMepasa. XpOMOCOMHBIA HaOOp KJIETKM — KapuoTwil. JIUMIOWAHBIA
rariouaHbI  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Henenne knerku — mMuto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOIIECCHI.
Tunel muto3a. KapuokuHes M UMTOKMHE3. buonormyeckoe 3HaUY€HHE MHTO3A.
Perymsimus MuTOTHYECKOTO 1UKIIA KIETKU. [Iporpammupyemast kiietouHas ruoens
— aronTo3.

(DYHKI_[I/IOHEUILHEIH ICHOMHKA

OpFaHI/BM Kak OMOJIOTHYeCKas CUCTEMa
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3.1

OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl u
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBl  Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojioBoe. Buapl  Oecroysioro  pa3MHOKEHHS: TMOYKOBaHHWE, CHOPYIISALUA,
(parmeHTanus, KIOHUPOBAaHHE.

[TonoBoe pa3smuoxenue. [lonoBbie kneTky, win rametsl. Meito3. Ctaauu meiiosa.
[ToBenenne xpomocom B mMeiose. KpoccnHrosep. bronornueckuii CMpICII MeH03a
1 MIOJIOBOTIO Iporiecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y KUBOTHBIX. lloyoBBIE JKeme3bl.
OO0OpazoBaHue W pa3BUTHE TOJOBBIX KieToK. CriepMaToreHe3 H OOTeHE3.
CrpoeHue moJOBBIX KieTOK. OIUIOAOTBOpEHHE U SMOPHOHAIBHOE pPa3BUTHE
KUBOTHBIX. CTIOCOOBI OTIIIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WnmuBunyansHoe pazButue opraHu3smMoB (oHrtoreHe3). Craauu smOpHOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpoonenue. Tunbl npobnenus. OcoGeHHoCTH
NpoOeHNsT MJIEKOMMUTAIONINX. 3apOJbIIIEeBble JIMCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apoJBIIIEBbIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHBAIOIIErOCs 3apojpimia (3MOpHOHANBHAS WHAYKIWA). 3akiajka TUTaHa
CTPOEHMsl >KMBOTHOTO KaK pe3ylbTaT HEepapXUUYeCKUX B3aUMOJAEHCTBUN TI'€HOB.
BnusiHne Ha SMOpHOHAIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYXKaromeH
Cpenpl.

Poct u pazButue xuBoTHBIX. [locTamOpuonanbHbiil epuo. [Ipsmoe u HempsmMoe
pa3Buthe. PasButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX
KHUBOTHBIX. buosnornyeckoe 3Hauye€HUE MNPSAMOTO M HENPSIMOro Ppa3BUTHUS, HX
pacnipocTpaHeHue B npupoje. Tumbl pocta XUBOTHBIX. (DaKTOphl peryssuuu
pocra KHMBOTHBIX M uyenoBeka. CTaguu NOCTAMOPHOHAIBHOIO Ppa3BUTHUS Yy
KHUBOTHBIX U 4eJoBeKa. [leprobl OHTOreHesa 4eaoBeKa.

Pa3zmHoxenne u pasButue pacreHuid. ['amerodput u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuil. OOpa3zoBaHue cHop B Ipolecce Menosa.
I'amerorene3 y pacrenuil. OIUIOZOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoifHOe OIJI00TBOPEHKE Y LIBETKOBBIX pacTeHHi. OOpazoBaHue U

Pa3BUTHEC CCMCHHU. MexaHu3MBbI peryjsinun OHTOTCHE3a Yy paCTeHI/Iﬁ N )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHHUA U  PAa3BUTHA TCHCTUKH KAK HAYKH. OcHOBHBIC
T€HETUYECKHE IIOHSATHS M CHMBOJIBL. ['OMOJIOTMYHEIE XpOMOCOMBI, aJIJICJIbHBIC
T'CHbI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMMHAHTHBIN U peuecanHHﬁ IMPpU3HAK,
roMo3uroTa, rerepo3nurora, 4YucCTas JIMHU, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHEBIC MCTO/bI I'CHCTHUKU. T I/I6pI/IIlO.IIOF H‘-ICCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJIAPHO-T €HETHUYSCKUI
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Monorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHzens — 3aKoH eInHO00pa3us
ruOpuoB mepBoro mokojieHus. IlpaBuno nomMuHUpoBaHusA. BTopoit 3akoH
Menpens — 3aKOH pacUICIUICHHS MPU3HAKOB. L{UTOJOTMYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ TI0TE€3a YUCTOTHI TaMET.

AHanusupyroiee CkpemuBaHue. [IpoMeXyToOuHBIN XapakTep HacjaeA0BaHUSI.
Pacuiennenve npu3HakoB MPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurunbpunHoe ckpemmBaHue. Tpetwil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUA  NPU3HAKOB. [{uTosornyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemienHoe HacnefoBanue mpusHakoB. PaGoter T. Moprana. CuernieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYIICHHE CUEIUICHHUS MEXAY TIe€HaMH. XPOMOCOMHAas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka mnosia. XpoMOCOMHBIM MEXaHW3M OIpeAeNieHns IoJia. AyTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMmeTHbd moj. ['eHeTndeckas
CTPYKTypa IMOJIOBBIX XpOMOCOM. HacnemoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
TIOJIOM.

I'enotun kak nenoctHas cucrtema. lInedoTponusi — MHOKXECTBEHHOE NIEUCTBUE
resa. MHOXECTBEHHBIM amienu3M. BzauMopaeicTBrue HealJIeIbHBIX T'EHOB.

KommnementapHocTs. Onuctas. [lomumepus

34

BianmopetictBue reHoTHNa U cpepl ipu (hopmupoBannu penotura. Mi3sMeHUnBOCTh
npu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE MPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs! U HACIlIeICTBEHHAs!.

MomdukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
MO IM(pUKAMOHHON H3MeHYnBoCcTH. Hopma peakimu npusHaka. BapuaimoHHbIH psin
u BapuanmoHHas kpuBas (B. HWoranncen). CgoiictBa MoaM(PUKAITMOHHON
U3MEHYMBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON MU3MEHYMBOCTH. Bujpl
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHASL, MyTaIllHOHHASI.

KomOunatuBHass W3MEHYMBOCTh. Mei03 W TMOJOBOM TMpolecC — OCHOBa
KOMOMHATHUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B TpeiesiaX OJJHOTO BUA.

MyrtanoHHas I3MEHUMBOCTb. BUibl MyTaluii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHIYUMPOBAaHHbIE MYTAUWHU. SIEpHBIE M LUTOILUIA3MATUYECKUE
mytaruu. CoMaTHYECKHE U MOJIOBbIE MyTalluu. [ [puurHbI BOSHUKHOBEHHUSI MYTalIUH.
Mytarensl M HMX BIMSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HaclieICTBeHHOU nu3MenuuBocty (H.H.

BaBI/IJ'IOB). BHCH,Z[CpHaH U3MCHYHMBOCTD U HACJICACTBCHHOCTD
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3.5

KapuoTun uenmoBeka. MexayHapoaHass MNOporpaMma HCCIEAOBAaHHUS T€HOMA
yernoBeka. Meroabpl  M3y4EHMsT TEHETMKM  YEJIOBEKAa: TIECHEAJOTMYECKU,
OJIM3HEIOBEIM, IIUTOrCHETUYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpEAEIICHUE TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOULIBIO
[MI1P-ananmu3a.  HacnencrBeHHble — 3a00jcBaHHsS  4eloBeka. [ C€HHbIE U
XpPOMOCOMHBIE 0o0J1e3HU YeJI0BEKa. bonesnun c HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAUYEHUE METUIIMHCKOW TeHETUKU B IMPEIOTBPAILICHUN

U JICUEHUH TE€HETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIus ¥ CEeNEeKIus. 3apokKIeHUE CENEKIIMU U JoMecTukanuu. Yuenue H.U.
BaBusioBa 0 1meHTpax MPOMCXOXKICHUS M MHOTO00pasvs KyJIbTYPHBIX PACTCHUU.
Ponpb cenexnmu B co3maHny COPTOB pacTeHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTamMM. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOW u3MeHunBocth H.U.
BaBusioBa, ero 3nadueHue sl CEIEKIIMOHHON paOOTHI.

Metoapl  CeNeKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCoOBBIA U
VH/IMBUTyJIbHBIN. Ortanel KOMOWHAIIMOHHOMN CEJICKIINH. UcnreiTanue
MPOU3BOUTENCH 1O TOTOMCTBY. OTOOp 1O TEHOTUITY C TIOMOIIBIO OILCHKH
(heHOTHITa TOTOMCTBA M OTOOP MO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKITMOHHOW paboThl. PamuaninoHHbIil 1
XUMUYECKUA MYTareHe3 KaK MCTOYHMK MYTalluid y KYyJbTYPHBIX (opMm
Opranu3moB. lcnonb30BaHWE TE€HOMHOTO pPEJAKTUPOBAHMS W METOIOB
pekomOunanTHBIX JJHK a1 monydeHus: nCXoHOTO MaTepuaia sl CEelIeKIIUH.
[Tonydenne mnonwMIionaoB. BHyTpuBHIOBas ruOpuau3amnys. biIM3KOpoaCTBEHHOE
CKpelBaHue, Wi WHOpuauHT. HepoJCTBeHHOE CKpelMBaHWe, WM ayTOpHIMHT.
I'ereposuc u ero nmpuumnbl. Mcnonp3oBaHue rerepos3uca B cenekuuu. OtnanéHHas
rubpumzanms. [Ipeomonenue Oecruionuss MEKBHIOBBIX THOpHIOB. JlocTrkeHHs

CCJICKIINH paCTeHI/Iﬁ N )KNBOTHBIX

3.7

OOBEeKThI, UCIIOIb3YeMble B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYpBI,
MHUKPOOPraHU3MBbl, HMX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHS:
xjeOoneyeHue,  MOJMy4yeHHE  KUCIOMOJIOYHBIX  NPOIYKTOB,  BUHOJEJHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
IIpousBoactBo  Oenka, aMHHOKMCIOT M BUTaMHHOB.  VICKyccTBEeHHOE
OIJIOJIOTBOPEHHUE. PEKOHCTPYKIMS SIMLIEKIETOK ¥ KJIOHMPOBAHUE JKUBOTHBIX.
Meto[ TpaHCIUTaHTaAMH SAEp KIETOK.

XpoMOocOMHass M TeHHas WH)XEHepus. VICKycCTBEHHBIM CHHTE3 TIeHa U
KoHCTpyupoBanue pexkomOuHaHTHeIXx JIHK. JlocTmkeHus u mepCrneKTHBBI

XpOMOCOMHOI‘;I U TeHHOHU HHKCHCPUU. MeauiuHacKue OMOTEXHOJIOTUH.
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Hcnonp30BaHue CTBOJIOBBIX KIIETOK

CucreMa 1 MHOrooOpa3ue OpraHM4eckoro Mupa

4.1

buonoruueckoe  pasHooOpaszue  opraHu3mMoB.  CoBpeMeHHass  cHCTEMa
opranuueckoro Mupa. IlpuHnunel knaccuduxanuu opraHu3smoB. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

OcoOeHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKJIETOUHBIX OPraHHW3MOB.
baxTepun, apxeu, 0JJHOKJIETOUHbIE T'PUOBI, OJJHOKIETOUYHbIE BOJOPOCIH, APYrUe
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKeHUE OJTHOKIETOYHBIX OPraHU3MOB!
amM€OounHOe, KIYTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKIETOUHBIX OpPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHu3MOB. Takcucel

4.2

MHoOrokieTouHbsle pacTeHus. B3anMOCBs3b YacTe€ld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOro opraHu3Ma. Opranumsm
Kak enuHoe 1enoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX TKAHEM:
oOpa3zoBaTenbHas, TOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MEXaHUYECKas.

OcobGeHHoCTH CTpoeHHMS, (YHKIIUN U PACTIONIOKEHUS TKAHEH B OpraHax pacTeHUN

4.3

BereraTuBHBIE M TeHEpATUBHBIE OpPraHbl pacTeHUil. @YHKIIUH OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. JIBUKeHHE MHOTOKJIETOYHBIX PACTECHUMN: TPOIIU3MBI U
Hactuu. [lornomieHue BOABI, YIJIEKUCIOTO Tra3a M MUHEPAJbHBIX BEIIECTB
pactenusmu. J{prxanue pacrenuid. Juddysus ra3oB yepes MOBEpXHOCTh KICTKH.
TpancnopTHble CcHUCTEMBbI pacTeHud. Beimenenne y pacteHumil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpencrBa macCMBHOM U XMMHUYECKOM
3a1uThl. UTOHIUIBL.

PaznpaxkxumMocTs U peryisius y OpraHuzMoB. Pa3ipa’kuMoCTh U perymsiius y

MHOT'OKJICTOYHBIX paCTCHI/Iﬁ. PocToBrie BE€IIECTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  KUBOTHbIE. B3auMOCBs3b  4YacTeli  MHOTOKJIETOYHOI'O
opranu3Ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpPraHU3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHu )KMBOTHBIX M YeJOBeKa. THITbI
KUBOTHBIX TKAaHEW: SIUTENHUATIbHAS, COCAMHUTENbHAS, MBIIIEYHAsi, HEpPBHAs.
OcobOenHoct cTpoeHUs, (YHKIMHA UM pacmoJIOKeHUs TKaHEeH B OpraHax

JKHMBOTHBIX N YCJIOBCKA

4.6

Oprasbl U CUCTEMBl OPraHOB XUBOTHBIX. DYHKIIMA OPTaHOB U CUCTEM OpIraHOB.
Omnopa Ttena opraHu3mMoB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBbIX. HapyxHblii 1 BHyTpeHHMI ckeneT. CTpO€HHE W THUIBl COEIUHEHUS
KOCTEH.

JIBikeHre MHOTOKJICTOUHBIX JKHMBOTHEIX. IluTranme KMBOTHBIX. IluTanue

IIO3BOHOYHBIX XWBOTHBIX. I[BIXS.HI/IC JKHBOTHBIX. KoxkHOE JAbIXaHHUC. }KaGepHoe u
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JErO4YHOE JIbIXaHUE.

JIpIXxaHue IMO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLHUOHHOE YCIOXXHEHHE CTPOCHUS
NETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTrenpHas cucTeMa 4elioBeka. MexaHu3m
BEHTWIALIMA JIETKUX Yy NTUI] W MJICKOTHTAIONUX. TpaHCIOPT BELIECTB Y
opraHu3moB. TpaHCHOPT BelECTB y XUBOTHBIX. KpOBEHOCHas cucrema u e€
opranbl.  KpoBeHOcHass ~ cucremMa  TO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpAIeHUsl. DBOJIIOIMOHHBIE  YCIOKHEHUSI CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX >KHMBOTHBIX. BwimeneHue y opranusmoB. Breigenenue y
KUBOTHBIX. COKpaTtHuTeNbHbIe Bakyosn. Opransl BoieneHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM W BBIIEIUTEIIBHON cucTeMamu. BrpinenieHne y MO03BOHOYHBIX
JKUBOTHBIX. 3aluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lOoKpoBEI W u©X
MIPOU3BOTHBIE.

PazapaxkumMocTh U peryssius y Opraau3MoB. Pa3apakuMocTh y 0JHOKJIETOYHBIX
oprann3moB. Takcucel. PazmpakxumMocTh W PEryasnusi y MHOTOKIETOYHBIX
pactenuii. PocToBbI€ BENIECTBA M KX 3HAYEHUE.

HepBuasi cuctema u pediekropHas peryismus y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. IBOJIOIUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka amroputmMoB u mporpamMm s dhdEeKTHBHONW (DYHKIIMOHATBEHON
AHHOTAUU T€HOMOB, TPaAHCKPUIITOMOB, IIPOTEOMOB, MeTaboJI0MOB

MUKpPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBEKA U €ro 31I0POBLE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTaesnbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednekropnas nyra. besycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiiusi ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX U
yenoBeka. JKene3bl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBL. JleiicTBre TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHAOKPUHHOW cucTeM. [ umoTanamo-runoduzapHas

cucrema. Pednexc u pedpnexropnas ayra. besycinoBHble 1 yCIOBHBIE peIeKCh

5.2

3amuTa opranu3zMa ot Ooinesnell. IMMyHHas cuctema 4enoBeka. KiieTouHblil u
TyMOpPANbHBI HUMMYHUTET. BpoxAEHHBINA, NpUOOpPETEHHBIN crenuuuecKui
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTUBHOro wuMmmyHHuTera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHl OpraHu3MoB. Pomb

BpO)I(,Z[éHHOFO HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpOBeHOCHaH cucreMa U e€ OpraHbI. Cepz[ue, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perynsuus

54

Hpbixanue yenoseka. JJuddysus ra3oB uepes MOBEpPXHOCTh KJIETKH. [[pixarenbHas
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cucreMma YCJI0BCKaA. ﬂblxaTeJIBHaSI MMOBCPXHOCTE. Per YIS JAbIXaHUWA.

JlpixaTenbHbIe 0OBEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTAeNbl NHUILEBAPUTETHLHOTO TpPaKTa.
[IumeBapurenbHbie  Kele3bl.  BHYTpUIONIOCTHOE W BHYTPHUKJIIETOYHOE

MUIIEBAPEHUE

5.6

[ToxpoBsl M ux mnpousBojaHble. Opranbl BblaeneHus. [louku. CrtpoeHue u
¢yHkoHupoBaHue HeppoHa. DunbTpanus, cekperus 1 00paTHOE BCaChIBAHUE

KaK MeXaHU3MbI pabOThl OpraHoB BhlJesneHnsa. OOpa3oBaHue MOUYH Yy YeIOBEKa

5.7

,HBI/DKCHI/IG yeJioBeKa: MbImieuHas cucreMa. CKeJleTHBIE MbBIIINBI WU HUX pa60Ta.

CrtpoeHnue u TUIBI COEAMHEHUST KOCTEH

Teopus 3Bomtonuu. PazButue xnu3Hu Ha 3emiie

6.1

OomonmonHass teopust Y. JlapBuHa. IIpenmochliku — BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas aesrenbHocTs Y. JlapBuHa.

JIBwxymue cuibl 3BoJonuu BUIoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTH
Pa3MHOKEHHSI OPraHM3MOB, HACIEJCTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckor teopuu sBomronuu (CTD). HeltpanbHas Teopwust
sBosonni. COBpeMEHHAasl SBOJIIOIIMOHHAST OWOJIOTHSA. 3HAYCHHE DBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

[Monmynsimust kKak »reMeHTapHas eauHuna SBoMoIUH. COBpPEMEHHBIE METOIbI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl mHomymsuuid. 3Mmenenue
reHooHa MOMYISIUM Kak SJIEMEHTapHOE SBOJIONUOHHOE SIBICHHE. 3aKOH
reHerudyeckoro pasHoBecus /[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (akTOpbl (ABMIKYIIME CHUJIBI) 9SBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHatuBHas wu3MeHYnMBOCTh. Jlpelid TeHOB — ciydailiHble
HEHaNpaBlieHHbIE M3MEHEHHs dYacToT ajuieled B momymsnusax. Oddekr
OCHOBATEJSL. Murparuu. W3onsmust TOTTYJISIIIUIA: reorpaduyeckas
(mpocTpaHcTBeHHAs ), OHoJIoruYeckast (penpoayKTUBHAS).

EctectBennsiii  oTOOop — HampaBmsromuid  ¢gaktop aBomouud.  Dopmbl
€CTeCTBEHHOTO  0TOOpa: JABIKYIIMK, CTAOMIM3HUPYIOUIUN, pa3pbIBAIOIINI
(mu3pyntusHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT,  OPraHM3MOB  Kak  pe3yabTaT  MHKPOAIBOJIIOIIMH.
Bo3HukHOBeHHEe — mpHcmocoONeHuid y — opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [IpuMepsl mpucnocoOieHuit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm W CTpyKTypa. BumooOpa3zoBaHMe Kak —pe3yibTaT
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MUKposBoJiforun. M3onsmus — kiaroueBoil (akrop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHUS: AJIOTIATPUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJOTHMYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIHS,
rudpuansanys). JJIMTenbHOCTh 3BOIIOUOHHBIX IPOLIECCOB.

Mexanu3msbl (GOpMUPOBAHHS OHOJIIOTUIECKOTO pa3HOOOpa3usl.

Ponp 3BOMOLIMOHHONM OMOJIOTHH B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHHS
O6nopazHooOpaszus. MHKpPOIBOMIONKS W KOJBOJIIOLHUS MApa3UTOB M UX XO3SEB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI OOPBHObI

Cc Hell

6.3

Metonpl u3ydeHuss MakpolBoJirouuu. [lameoHTomornyeckue MeToibl H3y4EHHs
sBosonnu. [lepexonnbie Gopmbl M PUIIOT€HETUUECKUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue Meroabl uydeHus sBoitonuu. CpaBHeHue (Guopsl U payHbl
MaTepUKOB M OCTpOBOB. buoreorpaduueckue odrmactu 3emun. Buasi-sHaeMuku u
PEJUKTBHI.

OMOpPHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METOAbl H3yYCHHS
IBOJIIONMH. ['€HeTHYecKkrue MEXaHU3Mbl SBOJIIOIMM OHTOTEHE3a M TOSIBICHUS
9BOJIIOLIMOHHBIX  HOBHIECTB. ['OMOJOrMYHBIE M  aQHAJOTMYHBIE  OPIaHBI.
PynumenrapHble  opraHel M aTaBU3Mbl.  MOJEKYIIpHO-I€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYEHHUS  DBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METOJbl MOCTPOCHUS (PUIOTE€HETUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MyTaIlMH U BOJIIOLHS FEHOMOB.

OO6mmume 3akoHOMEpHOCTH (TIpaBWja) SBOJONMHA. HeoOpaTHMOCTh 3BOJIIOIUH.

A,Z[aHTI/IBHaSI paauanus. HCpaBHOMepHOCTB TEMIIOB 3BOJIIOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHHS JKM3HM Ha 3emuie. AOHOreHes u
naHcrnepMmus. JloHayuHble OPEACTaBICHUS O 3apOXKACHUH XKU3HU (KpEarMoHU3M).
I'nnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cpnamwmanuanu, JI. Ilactepa. IlpoucxoxxaeHue KuU3HU U
acTpoOHOJIOT Sl

OcHOBHBIE 3Talnbl HeopraHuueckod spoironuu. [lmaHerapHas (reojoruueckas)
9BOJIIOLMS. XUMHUYECKasi SBOJIOLUSA. AOHMOTEHHBIH CHHTE3 OpraHHYecKuX
BemecTB U3 Heopranuuyeckux. OmbiT C. Mumnepa u I'. FOpu. O6pazoBanue
noymMepoB U3 MoHoMmepoB. KoanepBartnas runore3a A.M. Omapuna, rumoresa
nepBuyHoro OymboHa JIx. XonneiiHa, reHermueckas rumorte3a [. Mémnepa.
Pu6osumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

I/ICTOpI/IH 3eMiu u METOJbI €& HU3Y4YCHUH. Hckonaembie OpraHn4cCKuc OCTATKH.
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I'eoxponosioruss u €€ Meronsl. OTHOCHUTENbHAs M AOCOIIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHosiornueckas 1mKaa: 30Hbl, Ipbl, IEPUOIBI, ATTOXH.

Hauanensie 3tansl oprannyeckoil 3posirouuu. [losiBieHue M 3BOOLMS NEPBBIX
KJIETOK. OBOJIONUS MeTabonn3Ma. BO3HMKHOBEHHE TEPBBIX AKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKN KaK aHAJIOT MEPBbIX HAa 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapUOTHI.

[IpoucxoxaeHue sykapuoT (cUMOHOreHe3). OBOJIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IlpoucxokneHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl SBOJIONMUA BBICIIUX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacteHuii. Beixom pacrenuil Ha cymy. IlosiBieHHMe CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IponcxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl 53BOJIONUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHbIX. Bennackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBrie Xop10BbI€ )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOIUS TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuamii. [IporcxoxkaeHHe MICKOMUTAOIMINX U
ntul. [lpunnun xmodyeBoro apomopdosza. OcBoeHune O€CrO3BOHOYHBIMU H
[T03BOHOYHBIMH KMBOTHBIMH CYIIU.

Pa3BuTure xu3HM Ha 3eMiie TIO 3paM U MepruoJaM: apXeu, MpoTEepo30H, Naneo30,
Me3030#, KaiHO30M. OOImmas XapakTepUCTUKA KIWMaTa € TEO0JOTHYSCKUX
nporeccoB. [losiBIeHre U paclBeT XapaKTEPHBIX OPraHu3MOB. YTiieoOpa3zoBaHue:
€ro YCJIOBHSI U BIIMSHUE Ha ra30BBIM COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI — 3SKOJOTMYECKHE KpU3HChl mpounuioro. IlpuumHbel un
CJIEICTBUSI MAaCCOBBIX BbIMUpaHUil. COBpPEMEHHBIM 3KOJOTHMUECKHI KPU3HC, €ro

0COOEHHOCTH

6.5

Pazgener m 3amaum  aHTpomosorud. Metonbl aHTpomnosiorud. CTaHOBIEHUE
IPEICTaBICHUN O MPOUCXOKICHUH uenoBeka. CoBpeMeHHbIC HAyYHbIE TEOPUH.
CXOICTBO 4YeaoBEKAa C KUBOTHBIMH. CHCTEMATHYECKOE TMOJIOKEHUE YEIOBEKA.
CBueTenbCcTBA  CXOJICTBA  YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHHUTEIBHO-
Mopdooruueckue, AMOPHUOTIOTUYECKHE, (bU3NO0IOT0-OHOXUMHYECKUE,
noBeneH4Yeckue. OTINYHS YeIoBeKa OT KUBOTHBIX. [IpAMOX0KIEHHE U KOMITJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIIBHOM
CHCTEMBEI.

JIBuxkymue cuibl ((akTopbl) aHTPOIMOTeHe3a: OMOJOTHYECKHEe, COIMaTbHBIE.
CooTHolIeHHEe OMOJIOTUYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHEBIC CTaJuHu aHTPOIIOTCHE3a. ABCTpaJIOHI/ITCKI/I — ABYHOTUC MIPECIAKU JIIOJISH.
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UYenoBexk  yMmenbld, I€pBblE  M3TOTOBIEHUA opyaui Tpyaa. UYenosek
MPSAMOXOJSAIIMN W TEpBBIA BBIXOA JHoAeH 3a mpenensl Adpuku. YenoBek
reens0eprckuii — OOIMil MpeoK HeaHIepPTaTbCKOTO YEeNOBeKa M YellOBEeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUM KaK BHJ JIIOJEH XOJOJHOTO KJIMMATa.
UenoBek pa3yMHbId COBPEMEHHOIO THIIA, JIEHHCOBCKUM 4YEJIOBEK, OCBOEHHUE
KOHTHMHEHTOB 32 IpejenamMu AQpuku.

OBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBEHHbIH OTOOpP B HOMYJALUAX
yenoBeka. MyTalumoHHBIH npouecc U noaumopdusM. [lomynsnnoHHbIE BOJHBL,
npeiid reHoB, Murpanus u «3p(EKT oCHOBATENs» B MOMYISIUAX COBPEMEHHOTO
YeJl0BeKa.

UYenoseueckne pacel. [lonarne o pace. bonpmme pacel:  eBporeongHas
(eBpasmiickasi), aBCTpaJO-HETpOUIHAs  (PKBATOPHAIBbHAS),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpemss um myTu paccesieHHs 4YeloBeKa IO IUIaHEeTe.
EnunctBo  yemoBeweckux pac. HayyHas  HecocTOSTENbHOCTh — pacu3Ma.
[Ipucnoco6neHHOCTh, YeNnoBEeKa K pa3HbIM YCIOBHSM OKpYXKAroIIed Cpebl.
Bnusinue reorpaduueckoid cpeapl U apeiida reHoOB Ha MOpQOJIOTHIO U

(hM3MOJIOTHIO YEIIOBEKA

DKOCHUCTEMBI U IPUCYIIE UM 3aKOHOMEPHOCTHU

7.1

Paznenbt u 3amaun sxosiorun. CBS3b SKOJIOTHU C IPYTUMH HAyKaMH.
Meroast skosnoruu. IlosieBble HaOMIOACHHS. ODKCIEPUMEHTHI B OKOJIOTHU:
NpUPOIHBIE M JabopaTopHble. MojenupoBaHue B OSKOJOTHH. MOHHTOPUHT

OKPYXKAIOIIEH Cpefibl: TIOKAJIbHBIN, PETHOHAIBHBINA U TJI00ATbHBIN

7.2

Okonoruyeckue (GakTopsl M 3aKOHOMEpHOCTH ux aedctBus. Knaccugpukanus
9KOJIOTUYECKUX (hakTopoB: aOuoTHyeckue, OUOTUYECKHE, aAHTPOIOTEHHBIE.
OOuie 3aKOHOMEPHOCTH JAEHCTBHMSI 3KoJorndyeckux ¢axrtopos. [IpaBuio
munumyMma (K. Ilnpenrens, 0. JIuOux). TosepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue akropsl. CBeT Kak skojoruueckuil dakrop. [leiictBue pasHbIx
YYaCTKOB COJIHEUHOIO CIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE IPYIIIbI
pacTeHHH M JKUBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHUrHajpHas pojb CBETA.
DoTONEPUOAU3M.

Temneparypa kak 5kojoruueckuii Qakrop. J[lefictBue TemmepaTrypsl Ha
oprau3Msl. [[oMKHUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocte kak 9kojorudeckuidt  ¢dakrtop. IIpucnocoGienus pacreHHd K
noJyiepXkaHuto BoaHoro Oanmanca. Knaccudukanust pacTeHU MO OTHOIIEHUIO K

BOZC. HpI/ICHOCO6J'IeHI/I$I JKUBOTHBIX K UIBMCHCHUIO BOJJHOT'O pEXKHUMaA.
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Cpensl oOuTaHMS OPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs,
ryOMHHAs ~ TOANOYBEHHASA, BHYTpUOpraHu3MeHHas. DHU3UKO-XUMHUYECKUE
0COOEHHOCTH cpesl oOuTaHusl opraHu3moB. llpucnocoOieHus OpraHusMoB K
YKU3HU B Pa3HbIX Cpeax.

buonoruueckue putmbl. Buemnue u BHyrpeHHHE pUTMbl. CyTOUYHBIE U TOJJUYHbIE
put™bl. [IprCIIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBHI
KU3HU.

Kuzuennole Gopmbl opranusmoB. [loHsiTHe o xu3HeHHOU (opme. XKu3HEHHBIE
(dbopMbl pacTeHuil: AepeBbs, KyCTapHUKH, KYCTAapHUYKHU, MHOTOJIETHUE TpPAaBBI,
o/iHosIeTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue daktopel. Bumbl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUITHIYECTBO, cuMOM03 U ero ¢opmbl. [lapazutnsm, koomepaius, MyTyalu3M,
KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMoOJielicTBUsL  (Tomumueckue, (Qopuueckue, (¢dabpudeckue). 3HaUEHUE
OMOTHYECKUX B3aMMOJEUCTBUN [UIsl CYIIECTBOBAHMSI OPraHW3MOB B Cpele

oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTHUKU Tomyisiuu. [lomynsius kak Ouojornyeckas
cucteMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NMUECKHX OapbepOB U 0COOEHHOCTEH
OuoJIoTuH BHIOB B (DOPMHUPOBAHHMH MPOCTPAHCTBEHHOM CTPYKTYPHI MOIYJISIIHA.
OCHOBHBIE TIOKA3aTeNM MNOMYJSIAA: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M
MOJIOBass CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLus.

DKoJoTUYECKass CTpyKTypa mnonyiaanuu. OIeHKa YHCICHHOCTU MOMYJISIIHM.
JvHamuka monysanuu U €€ peryasuus. buoThyeckuil MoTeHIMan MOmyJIsiuy.
MopenupoBanue AuHaAMUKH —nomyiasuud. KpuBble  pocTta  4HMCIEHHOCTH
nonynsiuuud. KpuBble BbDKUBaHUA. Perynsiuus 4YUMCICHHOCTH MOIMYJSALMM: POJb
(hakTOpOB, 3aBHCAIMIMX W HE 3aBHCAIMIUX OT IUIOTHOCTH. OKOJOTUYECKUE
crparerun Bua0B (r- u K-ctpaterun).

[Tonsatue 00 »HKojoOrmyeckod Huie Buga. MecrooOutanue. MHoromepHas
MoJzenp 3Kkonorndeckon Humu Jx.M. XarunHcona. Pa3Mepbl 3K0IOrHYecKoOin
Hulu. [loTeHnuanbHas ¥ peaau30BaHHAS HUILIN.

Bun kak cucrema nonynauuil. Apeansl BUIOB. Buasl M HMX KM3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TOBEACHUS W MUTpAUUid  KUBOTHBIX.

buonoruueckue nHBazuu JYXXEPOJAHBIX BUOB

7.4

CoobmectBa opranu3moB. buorneno3 u ero crpykrypa. CBsizu MexIy

OpraHu3mMamMu B 6I/IOI_ICH036. DKocucTeMa Kak OTKpbITad CHCTCMaA (AI[)K




JlenaprameHnT obpa3oBaHust AIMUHHCTpayH r. EkarepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeqHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Mainbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

Tencnu). OyHKIMOHAIbHBIE OJOKA OPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, penyleHThl. Tpoduueckne ypoBHH. Tpodudeckne Henu U CETH.
AbGunotnueckue O0kM dKocucTeM. [1ouBBI M WIIBI B dKOcHCcTeMax. KpyroBopot
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE IOKa3aTeNM IKOCHCTEMBbI. buomacca u mpoayKuus. DKOJOTUYECKUE
UpaMUJIbI Yucesl, OMOMACChl M SHEPTHH.

HanpasiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYMHBL. AHTPOTIOTEHHBIE BO3ACHCTBUS Ha
cykueccuu. KimimakcHoe coobuiectBo. buopaznoobpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.

[Ipuponnbie »KOCHUCTEMBI. AHTPOMOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporieHos. Paznianst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH KOCHCTEMaMHU.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['opoackas ¢uopa u
(ayna. CuHaHTpOTH3aIMs TOPOACKOH ¢dayHbl. bruomornueckoe u X03sHCTBEHHOE
3HaUEHUE arpo’KOCHCTEM U YpOO3KOocHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMO/ICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Tepenoc »HEprumM M BELIECTB MEXKY CMEKHBIMU KOCUCTEMaMHU. Y CTOMYUBOCTD
OpraHU3MOB, TOMYJSIMI M SKOCHCTEM B YCIOBHUSX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3/ICUCTBUM

7.5

buochepa — oOmemnmanerapHas 00070Yka 3eMJM, T/A€ CYIIECTBYET WM
cymecTBoBania ku3Hb. YueHue B.U. Bepnaackoro o Owmocdepe. ObGmactu
ouocdepsl u e€ cocrap. JKuBoe BemecTBo Onochepsl U ero GyHKIIUH.
3aKOHOMEPHOCTH CyIeCTBOBaHMS Ouocdeppl. OcoOeHHOCTH Onochepsl Kak
ro0anbHOM  dKocucTeMbl.  J[MHamMWueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB Hu OHOT€OXMMHYCCKHE LHKIBI (Yyriepojaa, a3ora).
PutmuuHOCTh siBIEHMIT B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHApA,
XBOWHBIC Jieca, CMEIIaHHbIE M IIMPOKOJIMCTBCHHBIC Ji€Ca, CTCNH, CaBaHHBI,
NYCTBIHU, TPOIMYECKUE JIeCa, BBICOKOTOPhs. KiMMar, pacTUTENbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

CrtpykTypa u (YHKIHS >KUBBIX CHUCTEM, OIEHKAa UX PECYpCHOrO MOTEHIMala U

o6uochepHbIX QyHKIMH

7.6

DKoJornyeckue KpU3uChl U UX NMpUYMHBL. Bo3jelicTBue yenoBeka Ha Ouocgepy.
3arpsi3HeHue BO3AYIIHOM cpeapl. OxpaHa BO34yXa. 3arpsi3HEHUE BOJIHOM CpeEnbl.
Oxpana BoaHbIX pecypcoB. Paspymenne nousel. OxpaHa IOYBEHHBIX PECYPCOB.
W3menenne knumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HAa PACTUTEIbHBIM W JKMBOTHBIM Mup. OxpaHa
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pPacTUTEIBHOTO M KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAHBI MPUPOIBL.
Kpacupie kamru. Ocobo oxpansiembie mpupojaabie Tepputopun (OOIIT).
Boranunueckue caibl U 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPUHIMUIIBI YCTOMYHMBOTO Pa3BUTHsI YEJIIOBEUECTBA U IPHUPOJIBI.
PanponanbHOe  IPUpPONONOIB30BAHUE U COXpPaHEHHE  OMOJOTMYECKOIO

pa3zHooOpa3us 3emiu
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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