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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeO6HoMy mnpeamery "buonorus" (nmaisee - Ouojorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3zpaboTraHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CormacHo mnonoxkeHusm @OI'OC COO mnpodunbHbie
yueOHbIe MpEeAMEThl, U3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus U
NpHU3BaHbl 00ECHEeUYUTh NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM IpodeccuoHaIbHBIM U BRICIIUM 00Opa3oBaHueM. B 1o xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX MPEAMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE PEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTael 00y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HaHHUA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXOJIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTeapH0e (MHBApUAHTHOE) MPEIMETHOE COIepKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TIOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaronuxcsi. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIHUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHms, Oyaromaps 4YeMy MPOCMAaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJEAYIOIIee pa3BUTHE OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCNIMTAHWE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme Mo OHOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peammzauuu TpedoBanuii PI'OC COO Kk nIaHUPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCpKaHUs OHOJIOTHMYECKOrO0 0Opa3oBaHUsA Ha
YpPOBHE CpeaHero o0mero oopa3oBaHus.
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VYuebnsbiil npeaMer «buosiorus» Ha ypoBHE CpeIHEro oOuiero oopa3zoBaHUs
3aBepliaeT OuoJIorMYecKoe o00pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OMONOruu, SMOPHOJIOTMM M OMOJIOTMH pPa3BUTHA,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alMsSIX  CPEIHETo
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHsl COCTaBJISET CUCTEMa
OMOJOTUYCCKUX  3HAHWUH, TMOJYYEHHBIX TP HW3YYCHUU  OOYyYaIOIIUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
obOmero obpazoBanusi, B 10-11 knaccax 3TH 3HaHWS MOJy4arOT pa3BuTHe. Tak,
pacIIMpeHbl W YIIyOJICHBI OWOJIOTMYECKHE 3HAHUS O PACTCHHUSAX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ 4YeJIoBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIOUMMUCS TPU U3YYCHHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy Tmipeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE TSl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, SBOJIOIMHA OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OHMOJIOTMYECKOro paszHooOpasusi 1utanetel. Tak, B 10 xkmacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, SMOPUOJIOTHH |
OMONIOTUN PAa3BUTHSA, T€HETHUKUA U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUS OOYYarONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usnonoruu uejoBeka. B 11 kmacce wu3ydaroTCs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
0Oy4JaroIMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KaIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM W OCOOCHHOCTSAX KJIETKH, OpTraHW3Ma, IOMYJISIINH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHIKCHHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKIAIHBIX aCTIEKTaX OMOJOTHYecKuX 3HaHuM. J[is
pa3BUTHS W TOIJEPKAHUS HWHTEpeca OOyJaromuxcsi K OWOJIOTUH Hapsay Co
3HAYUTETBHBIM O0BEMOM TEOPETUYECKOTO MaTepuajia B COACPKAaHUU MPOTPAMMBbI
Mo OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
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TOM WIM HMHOM 00JacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PELICHUE BaXKHEHUIITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX MPOOIEM.

Lenp nzyuenus: yueoHoro npeamera «buosiorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJIcHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3aldyd >KUBBIX CHCTEM pAa3HOrO paHra U MNpuUOOpeTeHUE yMEHUU
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBe/IeHUs JIJIsl TPOJOJIKEHUST OMOJIOTHYECKOTO 00pa30BaHMS.

Joctwkenne 1uenu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsilus, BUA, OUOreoleHo3, onocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTUU;

O3HAaKOMJICHHE OOYy4YaloIIMUXCs C METOJAMM TO3HAHUS >KUBOM TMPUPOJIBI:
UCCJIEIOBATEIbCKUMH  METOAaMU  OMOJOTHYECKMX HayK (MOJIGKYJISApHOM W
KJIETOYHON OHOJOTHMH, HMOPHUOJIOTUM U OHOJOTUM PA3BUTHS, TEHETUKH W
CEJICKIIUU, OWOTEXHOJOTUM M CHUHTETUYECKOM OHOJIOTMM, TaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUA  OMOJOTHYECKUX
UCCIeOBaHUK B JlabopaTopud U B mpupojae (HaOIOAeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYarOIIMMHUCS YMEHMSIMH: CaMOCTOSTEIBHO  HAaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTHYECKYI0 HH(POpPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOM; YCTAHaBJIMBATHh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM M COLUUAIbHO-3KOHOMUYECKHUMH M 3KOJIOTMYECKUMHU
npobyieMaMu 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH IEATEIbHOCTH II0
OTHOLICHUIO K OKpY’)Karollled NPHUPOJHOW Cpele, COOCTBEHHOMY 3/0POBBIO H
3I0POBBI0  OKpPYXKAIOIIMUX JIIOJeH; OOOCHOBBIBATH U  COONIIONATH  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM YKU3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUsX MPUPOJHOTO W TEXHONEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y OOyYaIOIIMUXCS MHTEIUIEKTYaJbHbIX U TBOPYECKHX CIOCOOHOCTEM
B IpPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMM B OHMOJIOTHMH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJOrNYECKOTO UCCJIEI0BAHMS, IPOBEJICHUS AKCIEPUMEHTAIbHBIX
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WCCJICIOBAHNN, PEIICHHsI OMOIOTHYECKUX 3a1a49, MOJACITUPOBAHMS OMOTOTHISCKUX
00BEKTOB U MPOLIECCOB;

BOCIUTaHUE Y 00YJarONIUXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SIBJICHUAM; (OPMUPOBAHUE IKOIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOINEH KyJbTYphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYy4YalOMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
IIPHUPOJIOTIONIB30BAHUN (COOIIOCHUE TPABWII TOBEJACHUS B TPHUPOJAC, OXPaHBI
BUJIOB, SKOCHUCTEM, OMOC(hEephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojend  (coOmrogeHuss Mep NporIakTUKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHWH U YMCHUH B TTOBCEHEBHOM JKU3HHU;

CO3/IaHMe  YCJOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCHOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
UHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YrIIyOJIEHHOM
YpOBHE cpeliHero obmiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heemo), B 11 kiracce — 102 gaca (3 gaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUS OUOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKHA €r0 COACp)KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHHE OMOJIOTHYECKOT0 O0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
podeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.

O06s13aTeIBbHBIM YCIIOBUEM MPY O0YYCHUH OMOJIOTHU HA YriyOJ€HHOM YPOBHE
ABIIIETCS TIPOBEJECHUE JA0OpPaTOPHBIX M MpaKkTUUecKuX pador. Takke ydacTue
0oOy4JarommXcs B BBHIOJIHEHUH MPOEKTHBIX M Y4eOHO-UCCIIEN0BATEILCKUX PaboT,
TEMaTUKa KOTOPBIX OMNPEACNSICTCS Y4YUTEeIeM Ha OCHOBE  HMMECIONIUXCS
MaTepHAIbHO-TEXHHUYECKUX PECYPCOB U MECTHBIX IPUPOJTHBIX YCIOBUH.


mailto:soch36@eduekb.ru

JlenaprameHT oOpa3oBaHust AXMUHHACTpauH . EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKICHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mamsimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJOoTUsSI — KOMILJIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUs
Ouwonoruu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHple ¢ Ouosiorueld. 3HaueHHE OMOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

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

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JAHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKaHEBBIN, OpTraHU3MCHHBIM, MIOMYJISIIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKMi), OuocdepHbiii. Ilpomeccel, TPOUCXOAANIUE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMbI HA PAa3HbIX YPOBHIX OpPraHU3aIUU.

N3yuenue xuBbIXx cucteM. MeTtonbl Ouomormueckor Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ysnbraToB. [lprumHBl uUCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.
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JdemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomornueckue
cucrteMbl», «CBOWCTBAa KUBOM MaTrepun», «YpPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YE€HUS )KUBOW MPUPOJIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHHME  JUISI  TPOBEACHUS
HaAOI0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €IUHMIA >KuBoro. McTtopus
oTkpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKECHHUS COBPEMEHHOM KIETOYHOMN
TEOPHHU.

MeTtoasl  MOJIGKYJISIPHOW ¥ KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHIraIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuueckas padora «M3yueHne METOMOB KJIETOYHOW OHONIOTHU
(xpomarorpadus, saextpodopes, auddepeHMANbHOES IEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpWTENS, pearcHTa, yd4acTHe B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
poJib. POnp KATHOHOB M AaHHOHOB B KIJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNTUHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
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CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kinaccudpukauus  Oenkos.
buonornyeckue pynkunu 0enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, TUCAXAPUIBL, OJUTOCAXAPUJIBI U ITOJTUCAXAPUIBIL.
O6mmii 1IaH CTpoeHHs W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YIIIEBOIOB.

Jlununel. 'mapodpunsHO-rUApPOodoOHBIE cBOMcTBa. Knaccudukamus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CTIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiementapHocTu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u oumonorudyeckue ¢pynkiuu JJHK.
Buaet PHK. ®ynkiuu PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTtaHOBIIEHHBIE IEPEHOCUYUKH, UX (PYHKIIUU B
knetke. Jpyeue nykneosuompugpocpamoer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, nPomeoMuKu.

CrtpykTypHas Ouosorus: OMoXuMHYeckue M Ono(pU3NUecKue HCCIeI0BaHUs
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiekyl. Mooeruposanue
CcmpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYL U UX HENPUPOOHBIX AHATLO208.

JdeMoHCTpanuu

[Toptpetsr: JI. [lomunr, [xx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinus,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XAMUYECKUX JJIEMEHTOB B HEXKHBOU
npupoe», «PacnpeaeneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOJIEY.

Tabmuuer u cxembl: «llepuomnyueckas Tabnuila XWUMUUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJIbl BOAbI», «BemiecTtsa B cocraBe opraHuzMoB», «CTpoeHue
MOJIEKYJNIBI  Oenkay, «CTpyKTypbl O€lIKOBOM MONEKybl», «CTpoeHHE MOJIEKYT
yriaeBooB», «CTpoeHue MOJIeKysl JUNnuaoB», «HyKIEHnHOBBIE KUCIOTHDY,
«Ctpoenue monekynbl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHne U PyHKIUM KIETKH
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Tunbel KJIETOK: »JyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

CrtpoeHnue npokapuoTHYecKou kiaeTku. Kinerounasi creHka OakTepuil v apxen.
Oco0OEHHOCTH CTpPOEHUs TeTepoTpodHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa mIa3MaTHYecKoOu
MeMOpanbl. TpaHCIIOpT BEUIECTB uepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIH
akTUBHBIN TpaHcmopT). llomynmponurnaemocts wmeMOpanbl. PabGorta Harpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronuTo3. Dk3ouuto3. Kietounas
creHka. CTpykTypa ¥ GyHKIIMH KJIECTOYHOU CTCHKU PACTEHUM, TpUOOB.

[utomna3zma. [uto3omns. Ilutockenet. JIBrkenue muroriasmMbl. OpraHou bl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKHU: DHJOIUIa3MaTUYecKas CeTh
(BIIC), anmapat ['onbaxku, JTU30COMBI, UX CTpoeHHe M (PyHKIMH. B3auMocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KIeTKH. CTpoeHHE TpaHyJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”ymsipHbIN)  SHIOIIA3MATHYCCKUM
petukynym. CekpetopHast pynkius anmnaparta ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KIETKU:  MUTOXOHJAPUHU,  IUIACTHBL
IIpoucxoorcoenue mumoxonoputi u nracmuo. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHMHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTACThI, XPOMOILIACTHI, JICMKOIIACTHI BBICIIUX PACTCHUH.

HememOpanusie opranouabl kiaetku CtpoeHue W (GyHKIMKA HEMEMOpaHHBIX
OpraHOHJIOB KJIETKHU. Pu6ocomsr. IIpomesicymounvie Quramenmot.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierodnsrit
nentp. CTpoeHne U JBMKEHUE OJKIYTUKOB M pECHUYEK. MHUKpOTpyOOUKH
nuToruiasmel.  Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTEp(azHOM siape. Iyxpomamun u cemepoxpomamur. benaxu
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou o000a0uKu 6 Mmumo3se. Hoephbiil
mpauncnopm.
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Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON ).

JdemoHcTpanumn

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

Tabmunpel U cxembl: «CTpoeHHE HYKApUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHJIpUMY, «Spoy, «CTpoeHre MPOKAPUOTUYECKON KICTKH.

OGopynoBaHuEe: CBETOBOW MHUKPOCKOII, MHUKpOIpENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

Jlaboparopnass pabora «/3yueHne CTpPOCHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHBI.

JlabopaTopHass paGora «lccienoBanue mia3Moiu3a M JEIIa3MOJIN3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass padora  «M3ydeHue  JABMKEHUS  LUTOIIA3MbI B
PaCTUTEIBHBIX KIETKAaX.

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUU B KJIeTKe

AccuMuISIUA U TUCCUMUIIALINAS — IBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOoTpOodHBbIH. YyacTHe KHUCIOopoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: npespamieHue ATD B
oOMeHHbIX Tpoueccax. DepMEHTATHBHBIM XapaKTep peakiuil KIETOYHOIrO
Merabonmm3aMa. DepMEHTBl, WX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
AKTUBATOPHl M OCJIKH-HHTHOUTOPHI. 3aBHCHUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peakuuii OT pa3IUuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnokcueenHblll U OKcueeHHuld omocunmes y Oaxkmepuil. Ceemocobuparowue
nueMeHmul U NUSMeHmbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpolecce
doTocuaTe3a. CBeToBas u TemHOBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiXx (akTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.
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AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi Tam. ['HMKOIN3 — 6ECKUCIOPOAHOE PACIEIUIEHUE TITIOKO3HI.

buonorudeckoe okuciaeHue, WM KJIECTOUHOE JIbIXaHUe. Pojib MUTOXOHAPHIL B
npoiieccax Ouongoruueckoro okucieHus. [uknudeckue peakiuu. OKUCITUTETHEHOE
dbochopunupoBanue. Onepeusi membpannozco epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. D(P(HEKTUBHOCTh SJHEPTreTUUECKOTr0 OOMEHa.

JdemoHcTpanumn

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEPreTHYECKUl 0OMeH», «buocuHTe3
6enka», «CtpoeHue pepMeHTa, «XeMOCUHTE3.

O6opynoBaHUE: CBETOBOM MHMKPOCKOI, O0OPYJI0BaHHME ISl MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHas pabora «lM3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPe aMUIIa3bl WM KaTalas3bl)y.

JlaGopaTtopnas pabora «U3yueHue ¢epMEHTATUBHOTO paCHICTUICHUS
NEPOKCU/IAa BOJOPOA B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlaGopaTopHnas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JIBIXaAHUS».

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

Peakuuu MatpuuHoro cunresa. [IpyHOUIT KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO cCHHTe3a. Peanuzanus HaciencTtBeHHON MHpopMaruu. ['eHeTHYeCKUiA
KOJI, €ro CBOWCTBAa. TpaHckpunuuss — wmartpuusbii cuHTe3 PHK. IlpuHummner
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecrkoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stambl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanuwe amuuHokucior. Pons pubGocom B
OouocuHTese Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. Mano). Monekynaprble MexaHuzmvl IKCNpeccuu 2eH08 y
sykapuom. Ponv xpomamuna 6 peeynayuu pabomsi eenog. Perymsims 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupychl — HekneTouHble (OpPMBI KU3HU U 00IUTaTHBIC Mapa3uTsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. /KusneHHblll YUK


mailto:soch36@eduekb.ru

Jlenaprament oGpasosanus Axvuanctpauun r. Exatepun6ypra
MyHHLHIATBHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. Exatepun6ypr, yi1. Maibimesa, 134 Tex. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycusie 3a0oneBanus yenoBeka, XKUBOTHbIX, pacTenuil. CIINJ, COVID-
19, coumanbHble 1 MEAULIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuwux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUx 0anHblx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«baktepuodaru.

IIpakTuyeckas padora «Co3naHue MOAEIN BUPYCAy.

Tema 8. ) KusHeHHbII UK KJIETKHU

Knerounsrii muki, ero mnepuoisl u peryisuus. Hutepdaza u  MUTOS.
OcobeHHOCTH TIPOIECCOB, MpoTekaromux B uHTepdasze. [loaroToBka KIEeTKH K
nenenuto.  IlpecuHTeTHUecKuii  (MOCTMUTOTHUYECKHM), CHHTCTHUYCCKUU U
NOCTCUHTETUYECKHUM (MPEMUTOTHUYECKHI) MeprUOoabl HHTEpPa3bl.

Martpuunsiii cunte3 JHK — permukanus. Ilpunmunsr perumakamuun JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. CtpoeHue xpomocoMm. Temomepsl u
TeiaoMepasa. XPOMOCOMHBIH Ha0oOp KJIETKM — KapuoTun. JIUIUIOUIHBIA U
raryloOWIHBIA ~ HAaOOphI  XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. CTraguM MHTO3a W MPOUCXOASIIUME B HUX
npouecchl. Tunbl MuTo3a. KapuokuHe3 W HUTOKWUHE3. BHOJIOTHYECKOE 3HAYECHUE
MHUTO3a.

Perynsauuss murornueckoro nukina kinetku. [IporpamMmmupyemast kieTouHas
ru0esb — anomTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanuszmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «L{ugpposas
KiemKa» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmumel 1 cxeMmbl: «OKU3HEHHBIM UK KIETKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opyoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JTyKa».

JlabopaTopHasi pabora «3yuyeHne XpOMOCOM Ha TOTOBBIX
MHKpOIIpENnapaTax».


mailto:soch36@eduekb.ru

JlenapramenT oGpasoBanus AqMunucTpauu r. ExatepunGypra
MyHHLHIATBHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. Exarepun6ypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

JlabopaTopHnas padora «HabOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue n pyHKINH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3ZHEACSTENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, ApyTrue NpoTUCThI. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl u
cucteMbl opraoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanum pactenuidl. Tunbsl pacTUTEIBHBIX TKaHeil: o0Opa3oBaTesibHasd,
NOKPOBHAsI, TMPOBOJAILIASA, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIIUMH U pacToNoKeHUs TKaHEeW B OpraHax pacTeHHi.

TkaHM KMBOTHBIX M Y€JOBEKAa. THUIMBI KUBOTHBIX TKAHEH: AMUTEIUANIbHASA,
COCIMHUTENbHAS, MbIlIeYHas, HepBHasg. OcCOOEHHOCTH CTpOeHHs, (PYHKIHUN u
PACIIONIOKEHHS TKaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX WBOTHbIX. HapyxHbli1 U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHHUS KOCTEM.

JIBmokeHue  OopraHus3moB.  J[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oMIHOE, KTYTUKOBOE, pecCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX DPACTCHHIA:
TPONU3Mbl M HACTUHU. J[BM)KEHHME MHOI'OKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbIleyHas cuctema. Pednexc. CkeneTHbIe MBIIIIIBI U MX padoTa.

I[Iutanme opranusmoB. [loryomenne BOABI, YIVIEKMCIOrO rasa |
MHHEPAIBHBIX BELIECTB pacTeHusAMH. IIuTanue XuMBOTHBIX. BHyTpumosocTHOE U
BHYTPHUKJIETOYHOE MHUIIeBapeHue. IIuTaHue mNO3BOHOUYHBIX MXUBOTHBIX. OTmesnsl
MULIEBApUTENIBHOrO TpakTa. [lumeBapurensHbie xene3bl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxaTrenbHasi IOBEPXHOCTD.
XKabepnoe u néroynoe npixanue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JIpixaTenpHass cucTeMa 4YeaoBeKa. MeXaHW3M BEHTWIALMU JETKUX y MNOTHIL] U
MieKonuTaromux. Perymsuus apixanus. JpixareabHble 00bEMBI.

TpaHcOpT BEIIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHbl.
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KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyrum kpoBooOpaleHus. IBOJIOIUOHHBIE
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepla U €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHBIX. CokpatutenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelrs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPraHOB BBIJICICHUS.
CBs3b TOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUcTeMamMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3oBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl
OakTepuidi W WUCTHI TPOCTEHIMX. 3allUTa y MHOTOKJIETOYHBIX paCTCHUI.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX J>XMBOTHBIX. [IOKpOBBI M HX TPOU3BOJIHBIE.
3ammra opraHu3Ma ot OonesHen. IMMyHHasi cuctema denoBeka. KieTouHbI u
TYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M npuoOpeTEéHHBIN crennduueckuii
UMMYHUTET. Teopusi KIOHAIbHO-CeNeKTUBHOrO uMmyHurera (II. Dpmux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocte u©  peryisinuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpaxuMocts U peryiasuus y
pactennii. PocToBbIE BelleCTBA U UX 3HAYCHUE.

HepBuast cucrema u pediaekTopHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa U €€ OTIEesbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pediekTopHas ayra. be3yciioBHbIC U YCIOBHBIE Pe(IICKCHI.

['ymopasibHas peryisiius U 3HIOKPUHHAs CHCTEMA >KUBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HX TOPMOHBL. JIeWCTBHE TOPMOHOB.
B3aumocCBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
CUCTEMA.

JdemoHncTpanuun

[Toptper: W. I1. [1aBnos.

Tabmuet u cxembl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUYHBIC
Bojopociny, «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue CTEOs»,
«CTpoeHHE JIMCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJIET 4YeOBEKay,
«ITumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
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cuctreMa», «HepBuas  cucrema», «Koxa», «MpbllieuHas  cucTemay,
«BpigenutenbHas cucTteMa», «IHAOKpUHHAs cuctemay, «CTpOCHUE MBI,
«Ummynurer»,  «KumeynomonoctHele»y, «Cxema  TNUTaHUS  pPacTEHUI,
«KpoBEeHOCHBIE CHUCTEMBbI TIO3BOHOYHBIX IKUBOTHBIX», «CTpOCHHE THUIPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cuctreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctrema
npecMbikaronuxcsi»,  «HepBHas  cucrema  nTuny, «HepBHas — cucTema
MiekonuTarmxy, « HepBHas cucrema uenoBekay, «Pedekcy.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOINpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUHU
HACEKOMBIX, MTJIOKOXKUX, JKMBBIE JK3EMIUISIPhI KOMHATHBIX pacTEeHUM, repdapuu
pacTeHWil pa3HBIX OTHAEJOB, BIAXHbIE Tpenaparbl KUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJoBeKa,
0o0opy1I0BaHME JJIsSI IEMOHCTPAIIMU TTOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTCHHM,
pacuieryieHrs Kpaxmania U OeJIKOB MoJ| AelcTBUEM (PepMEeHTOB, 000 PYI0BaHHE ISl
JEMOHCTpPAIlMA OMBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHbBIX IBUKEHUNU, MOJIETIU TOJIOBHOTO MO3ra pa3jIuYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGopaTropHasi padora «l3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne OpranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHre 1 pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OPraHU3MOB: Oecrionoe (BKJIIoYasi BETETATUBHOE) U
nojioBoe. Buasl  0ecrosoro  pa3MHOXKEHHUS:  I[OYKOBAaHUE,  CIOPYJISIIHS,
¢dbparMenTanus, KJIOHUPOBAHHE.

ITonoBoe paszmHokeHue. IlonmoBbie KIeTKW, Wik rameTsl. Meios. Craauu
Meno3a. [loBegenue xpomMocom B meiio3e. Kpoccunrosep. bruosornyeckuii CMbICI
MeHo3a M IIOJIOBOrO mponecca. Melo3 M ero MecTo B KU3HCHHOM IIHMKIIC
OpraHU3MOB.

[IpenzaponsimieBoe pazputue. ['ameToreHes y »KuBOTHbBIX. [10710BbBIE KEIE3bI.
OO0pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OnnonotBopeHre U SMOpPUOHATIBHOE pa3BUTHE KUBOTHBIX. (CrnocoOsbl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTUsl — HAyKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21ABHBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusa mopgocenos u mooenu mopgocenesa. Craauu >MOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jarymku). JpoOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunupoeannoe u Hedepmunuposanunoe Opobaenue. bnacmyna, munwl
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onacmyn. OcoOEHHOCTH JpOOJICHUS] MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(racTpynsiuus). 3akiaajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIUSIHUE YacTeil pa3BUBAIOILETOCS 3apojbllia (3MOpHOHAJIbHAS WMHIYKLIMS).
3aknagka IUIaHa CTPOEHMS  KMBOTHOIO KAk PE3ynbTaT HEpPapXUUECKUX
B3aMMOJIEUCTBUI TeHOB. BiusHue Ha 5MOpHOHAIIBHOE pa3BUTHE PA3ITMYHBIX
(baKkTOpOB OKpYKAIOIIEH CPeIbI.

Poct u pasBurue xuBOTHBIX. I[locTomMOpuonanbHblii nepuon. llpsamoe wu
Henpsimoe pasBuTHe. Pa3zButue ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX KMWBOTHBIX. buojorndeckoe 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoje. TUmbl pocTta KUBOTHBIX. DaAKTOPHI
PEryJslMN POCTa KUBOTHBIX U yeioBeka. CTauu MOCTIMOPUOHAIIEHOTO Pa3BUTHS
y )KUBOTHBIX U uesioBeka. [leprnobl onToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKie pacteHmit. OOpa3oBaHue crop B Ipolecce Menosa.
I'amerorene3 y pacteHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENIBHBIX
opranu3MoB. J[BoifHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
Pa3BUTUE CEMEHU.

MexaHu3Mbl pEeTyJIsLIMM OHTOI'€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpamuu

IToptpetsr: C. I'. Hapamun, X. [Ineman.

Tabmunel 1 cxeMbl: «BereraruBHOE pa3MHOXKeHHE», «Tumbl Oecrosoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMHUIOMOHaAb», «Pa3zMHOXEHHE 3BIJICHBDY,
«Pa3MHOXKeHHEe TUAPBDY, «Meilo3y, «XpoMocoMbl», «I'ameTorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onna», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsMoe u
HenpsIMOE  pa3BUTHE», «Pa3BuThe MaWCKOro »xyka», «Pa3Burue capanumy,
«Pa3Butne nArymkn», «/{BOMHOE OIJIOAOTBOPEHHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYAOJIbHBIX pacTeHHI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM 1UKI  MXxa», <KU3HEHHBIM LUK
ManopOTHHUKA», « KU3HEHHBIN LUK COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPEMApaThl SUIEKICTOK |
CIIEpMATO30MI0B, MOJENb «L MK pa3BUTHS JATYIIKI.

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

IIpakTuueckass padora «BbigBIEHHME NPU3HAKOB CXOJICTBA 3aPOBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaboparopHass pabGora «CTpoeHHME OpPraHoB Pa3MHOXKEHHUS BBICIINX
PaCTEHHI.
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Tema 11. I'eHeTuka — HayKka O HaCJEACTBEHHOCTH ¥ HM3MEHYMBOCTH
OpPraHU3MoOB

Hctopus craHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. Paboter I
Menpens, I'. ne @pusa, T. Moprana. Poib 0T€4eCTBEHHBIX Y4YE€HBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonbiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. 1.
Kapnieuenko, 0. A. ®unmunuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuleNIbHBIE TEHBI, AJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA WU PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUII, PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ T'€HETUKH:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTUYCCKUM,
MOJIEKYJIAPHO-T€HE TUYECKU.

JdemMoHcTpanumn

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

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXeMbI CKpEITUBaAHUS.

JlaGopaTtopuas  pabGora «/[po3odpuna Kak OOBEKT TE€HETUYECKUX
UCCIIEIOBAaHUNY.

Tema 12. 3aK0oHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH
eAMHO00pa3usi ruOpUIOB MepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH Menaenss — 3aKOH pacLICIUIEHUsl IpU3HaKoB. LluTosmormueckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4YuCTOTHI raMer.

AHanu3upyroniee ckpemuBanue. [IpoMexyTouHbIN XapakTep HaclIedOBaHUS.
Pacmiennenre npu3HakoB IIpy HEMIOJIHOM JOMUHUPOBAHKH.

JlurubpunHoe ckpemmBanue. TpeTuii 3akoH MeHaens — 3aK0H HE3aBUCHMOTO
HACJIEIOBAaHUsI  IPU3HAKOB. [{uTomormyeckue  OCHOBBI  JIUTUOPHIHOTO
CKpEIIMBAHUS.

Cuemennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuemieHHOe
HACJIEIOBAaHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXIYy TIeHamu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

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

I'enoTun kak nenoctHas cucrema. [nerorponust — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHe HeEaUIeNbHbIX T'E€HOB.
Kommnementapaocts. Onmctas. [lonmumepust.
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I'eHeTnyeckuil KOHTPOJb Pa3BUTUSA PACTCHUM, JKUBOTHBIX U YEJIOBEKa, a
Takke (PU3HOJOTMYECKUX TMPOIECCOB, IMOBEACHUS U KOTHUTUBHBIX (YHKIIUH.
I'eneTnueckne MeXaHU3Mbl CUMOMOIeHE3a, MEXaHU3MBI B3aUMOJICHCTBHS «XO3SUH
— Tapa3suT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHe acCleKThl KOHTPOJS U
M3MEHEHUsI HacCJIeACTBEHHON MH(OpMAIINU B MOKOJEHUIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuiel u cxemsl: «IlepBwiii U BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mengens», «AHaIM3upyoUee CkpenuBanue», «HenonHoe TOMUHUPOBAHUE,
«CruerjieHHOe HacjeoBaHUE NPHU3HAKOB Yy jApo3oduibly, «['eHeTnka momay,
«Kapuotun denoBeka», «Kapuorun npo3odunb»y, «KapuoTun OTHIBY,
«MHOKECTBEHHBIN ajienu3m», «B3auMoeicTBUE TCHOBY).

O6GopynoBaHue: MoOJEIb JUIS JEMOHCTpPAllMd 3aKOHOB €IWHO0Opa3us
rUOPHUIOB TIEPBOTO TIOKOJICHUSI M PAcCHICIUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJICJOBaHUS TMPU3HAKOB, MOJAEIb s
JEMOHCTpAallMd CLEIUICHHOTO HAcJeJOBaHUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIipenapart: «JIpo3oduiay.

IIpakTuueckass padora «lM3yueHwe pe3ylbTaTOB MOHOTHOPUIHOTO
CKpEIUBaHUs Y APO30(PUITBI».

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

Tema 13. 3aKkoHOMEPHOCTH H3MEHYUBOCTH

B3aunmopeiictBue reHoTMma W cpenbl npu  GopMHpoBaHUH (EHOTHIIA.
N3meHnunBoCTh Tipu3HakoB. KaueCTBEHHBIE W KOJIWYECTBEHHBIC MPU3HAKHA. BuUbl
W3MEHYMBOCTH: HEHACIEACTBEHHAs M HaCcJIeACTBCHHAs.

MoaudukanioHHas HU3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUU
MOAU(PUKAIMOHHON M3MeHuYnBoCcTH. Hopma peakiuu mpu3Haka. BapuanmoHHBIHM
psin u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(MUKAITMOHHOU
W3MEHUYMBOCTH.

I'enoTunuueckass 3MEeHUNBOCTh. CBOMCTBA IN'€HOTUINYECKONM N3MEHYHMBOCTH.
Buipl reHOTUITHYECKOM H3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KomOuHaTnBHasT W3MEHYMBOCTh. MeH03 H IOJOBOM TIPOIECC — OCHOBa
KOMOMHATHBHOM U3MEHYHUBOCTH. POIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3/IaHUH
T€HEeTHYECKOr0 pa3HOOOpa3us B Mpejesiax OJHOro BUIA.

MyTanoHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHomMuble. CrHOHTaHHBIE W  HWHAYUUPOBAHHBIE MyTalMu. SaepHblE U
nuTOIIa3MaTudeckue myrtanuu. CoMaTH4eCKUe W MOJIOBble MyTaruu. [IpuduHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
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3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpOoIEecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHOM u3MeHuuBocTd (H.M. BaBunoB). BHesnepHass M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (Hakmopos 8
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumet u  cxembl:  «Buasl  u3MeH4UMBOCTHY», «MoaudukaruoHHas
U3MEHYUBOCTbDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Metio3y,
«OmnopoTBopeHuey, «I enernueckue 3a00aeBaHUs YeIOBEKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XHBbIE M TepOapHbIE IK3EMIUISIPbl KOMHATHBIX DPACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJAMH U3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAUGUKAIIMOHHONW M3MEHUYMBOCTH. [locTpoeHune BapuallMOHHOTO psijga U
BApUAIMOHHOW KPUBOI.

IIpakTuueckass padora «Myrtamuu y Jpo3oduibl (HA TOTOBBIX
MUKpOIIpENapaTax)».

Tema 14. I'eneTuKa 4YesioBeKa

Kapuorun denoeka. MexayHapoaHas Iporpamma HCCIIEIOBaHUsS I€HOMa
yejgoBeKa.  Meroapl  M3y4yeHMs] T€HETHKM  4YEJIOBEKa:  I'E€HEAIOTMYECKUH,
OJIM3HEIIOBbIH, LUTOI€HETUYECKUH, MOIYJISIIUOHHO-CTaTUCTUYECKU N,
MOJIEKYJIIPHO-T€HE TUYECKU . CoBpemeHHOE OIPEAEIICHUE TEeHOTHUIIA:
[IOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YKCIJIE C IOMOILIBIO
[T11P-ananu3a. HacneacTBeHHbIE 3a001eBaHUs YeI0oBeKa. | eHHBIE B XPOMOCOMHBIC
O0one3HM 4YenoBeKa. bOJIE3HM C HACIEACTBEHHON MpenpacroiioKeHHOCTHIO.
3HaueHUE MEIMIIMHCKOW F'€HETHKU B MPEJOTBPAIICHUN U JEYCHUU M€HETUYECKUX
3a0oneBaHnii yenoBeka. MeauKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
KJeTKu. [loHsTHE «reHEeTHYEeCKOro rpy3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakToOpbl TOBBINIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bu3nUeCKOMY ¥ XUMHUYECKOMY 3arps3HEHUI0 OKPYIKaoIIe cpeabl. | eneTndyeckas
MPEIPACIIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuter 1 cxembl: «Kapuotunm uenoBeka», «MeToabsl U3ydeHUs TEHETUKU
qenoBekay, «I eHeTndeckue 3a001eBaHUS YEIOBEKAY.

IIpakTuyeckast padora «CocTaBiaeHHUE U aHAIN3 POAOCIOBHON.

Tema 15. Cenexiusi OpraHu3MoB
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JloMecTukamuss W CeneKuus. 3apOoKICHUE CEJIIEKIMM W JOMECTUKAIUU.
VYuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS H MHOTro0o0pas3us
KYJIbTYPHBIX pacTeHUWl. Ponp cenexkiuu B CO3JaHUU COPTOB PACTEHHU W TOPOJ
#*UBOTHBIX. CopT, mnoOpoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX pSAOB B
HacJIeJCTBeHHOM wu3MeHuuBocTH H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHON pabOoTHI.

Metonbl ceneKuMoHHON paboThl. HcKyccTBEHHBIM OTOOp: MaccoBbIA U
WHIUBUyaTbHbIN. Ortanbl  KOMOWHAITMOHHOM  CEJICKIUHU. HcnbiTanue
npou3BoAuTENEH MO MOTOMCTBY. OTOOpP 1O TEHOTUIY C TOMOIIBIO OIICHKH
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio aHanuza J{HK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paboTHhl.
PannaninoHHBIN 1 XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTallUuil y KyJbTYpPHBIX
dbopm opranuzmoB. Hcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS M METOIOB
pekomOuHaHTHBIX JIHK 115t mosmydeHust ncxoaHOro MaTepuana sl CEeIeKIIUH.

[Tonyuenue MOJIUTIIIOUIOB. BuayTtpuBunoBas ruOpUIM3aIns.
bnuskopoacTBeHHOE  CKpemiuBaHue, WM WHOpuauHT.  HepouctBeHHOE
CKpelIMBaHue, Wiu ayropuaunr. ['erepo3uc u ero npuuuHbl. lcnomp3oBanue
rerepo3uca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeogonenue Oecrutoaus
MEXBHUIOBBIX THOPUAOB. [OCTH)KEHMSI CENIEKIINHN PACTEHUN U KUBOTHBIX. «3enéHast
DEBONIOYUALY.

CoxpaHeHre U U3y4YeHHE NeHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKAX pOIMYEH I CO3/aHMsl  HOBBIX COPTOB U  TUOPHUIOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. J3yuenue, coxpanenue u ynpaejeHue
2EHeMUYeCKUMU Pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJaxX YIyuueHUs Cyuecmsyouux u co30aHus H08blx NOpoo, JUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeoosuvix uoell U NepCneKmuHbLIX MexHoN0U.

JdemoHcTpanumn

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

Tabmutel 1 cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEJACTBEHHOM M3MEHUYUBOCTU,
«Metopsl cenexkuuny, «OtaanéHHas rTuOpuan3anus», «MyTaresesy.

JlabopaTopHas pa6ora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIIIHUX >KUBOTHBIX).

JlabopaTtopHasi padora «/3yyeHre METO0B CEJICKIIMU PACTCHUI».

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».
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Ikekypeusi «OCHOBHBIE METOABI W JOCTHUKEHHS CEJEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO34MCTBO, B JIaDOpPaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0rUsl U CHHTETHYECKAsI OMOJIOTUS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJOTUHU, — KIETOYHBIE U TKAHEBBIC
KYJIbTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTUS:  XJICOOMEUEeHUE, TOJIYUYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKUX
TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHANIPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TECHOMOB C LIE€JIbIO MOJTYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUYECKUE Ty TH.

Knerounass unxenepusi. MeToapl KyJabTypbl KJIETOK W TKaHEH pACTEHUU U
#®uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U COMATHYECKHI
smOpuorene3. lcnonb30BaHUE TaryiOUA0B B CelCKUUM pacTeHuid. [lonyuernue
MOHOKNIOHAbHBIX anmumen. Mcnonv3o06anue MOHOKIOHANbHIX U NOJIUKIOHAIbHBIX
anmumen 6 meouyurne. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE KMBOTHBIX. METON TpaHCIUIAHTALUUU SIEp KIIETOK.
Texnonozuu 0300p06IeHUs, KYTbIMUBUPOBAHS] U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMOCOMHass W TE€HHasi WHXEHEpUs. VICKyCCTBEHHBIM CHUHTE3 T€HAa W
koHcTpyupoBanue pexkomouHantHbix J{HK. Cozdanue mpanceennwvix opeanuzmos.
JlocT>keHUsT W NEpPCHEKTUBBI  XPOMOCOMHOM M T€HHOW  HWHXEHEPHHU.
DKOJOTUYECKUE U ITUUECKUE TTPOOIEeMbl T€HHOW MH)KEHEPHUH.

MenunuHckue 6morexHonoruu. [locrrenomuas nudposas meaununaa. TTLHP-
JTUarHocTuka. MeTaOoJOMHBIN aHain3, TEHOICHTPUYCCKUN aHaIM3 IpoTeoMa
YeJOBEKa I OLEHKH COCTOSIHHSI €ro 310poBbi. VICIOnb30BaHHE CTBOJIOBBIX
KiIeTok. TapretHas Ttepamust paka. 3D-Omommkenepus mnsa  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHUH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIIN3UPOBAHHON MEAULIUHBL.

Co3nmanre BEKTOPHBIX BAaKIMH C IEJIbI0 00eCTiedeHHs KOMOWHWUPOBAHHOU
3amuThl OT BO3Oynuteneid OPBU, ycraHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OIMACHEIC
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn


mailto:soch36@eduekb.ru

JlenaprameHT oOpa3oBaHust AXMUHHACTpauH . EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKICHHE CpeHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi1. Mainbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru
Tabmuuel u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBCY, «Kmerounas HHIKCHCPUA», «I'ennas HHXCHCPUS.

JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.
IIpakTnuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.
IKCKypcusi «bHOTEXHONOTMA — BaKHEWIIAs MPOU3BOAMUTENbHAS CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».
11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE JBOJIONMUOHHBIX NpeEICTABJICHUN B
OnoJIoruun

OpomronmonHass Teopuss Y. JlapBuHa. Ilpeanocbuikv BO3HUKHOBEHUS
napBuHu3Ma. JKu3ub 1 HaydHas nestesnbHocTh Y. JlapBuHa.

JIB>KyIIIME CHITBI 3BOJIIOIMY BU10B 10 Y. J[apBuHY (BBICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHS  OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckor Tteopun dBomonuu (CTD). HelTpanbHas
Teopuss HBoironuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHMH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpamuu

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

Tabmuuer u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuna xkuBbIX cymectB (mo Jlamapky)», «MexaHusm GOpMHUPOBAHUS
IpUCIIOCOOJIEHU y pacTeHn M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa mytemectBus Y. Japsunay, «Haxonku Y. Jlapunay, «Dopmbl 60ps0bI
3a cymecTtBoBaHuey», «llopombl romybeit», «MuorooOpaszue KyIbTypHBIX (hopm
KanycTb», «[lopoJibl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOJIOILIUN.

Tema 2. MUKpPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsinust Kak 3ieMeHTapHas equHula 3Bomonrud. COBpEMEHHbIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisinuid. 3MeHenwme
reHopoHa TOMYJISAIMU KaK dDJIEMEHTApHOE DBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpbl (IBHXKYLIME CHJIBI) 3BOJIONUU. MyTalMOHHBIN
nporecc. KomOunatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvailiHble
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HEHAIpaBJICHHbIE MW3MEHEHMsSI 4YacToT ajiened B nonmyiasuusax. Opdext
ocHOBatensl. JIgpgpexm oOymuinounozo zopaviuka. CHUdCEHUe 2eHemuyecKo2o
pasnooopasus: npuyunsl u cieocmsus. llposenenue s¢gppexma opetigpa 2enos &
oonbwux U manelx  nonyaayusx.  Murpauuu.  M3onsuus  momysisiMid:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHUecKas (pernpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisgomUi Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0  OTOOpa: ABWXKYIIMWA, CTAOWIM3UPYIOIIUN,  pa3pbIBAIOIINM
(nm3pynTuBHbIi). [lonoBoil oTO0p. BO3HUKHOBEHME W 3BONIOLUS COLUATBHOTO
MOBE/ICHUSI )KUBOTHBIX.

HpI/ICHOCO6JICHHOCT]':> OpraHn3MoB KaK pPe3yabTaT MUKPOI3BOJIIOTTHUH.

Bo3HukHOBeHHME — mpucnocoOieHuit y — opraHuzMoB.  ApoMopdo3bl U
uanoanantanuu. IlpuMepsl npucnocoOiaeHuil y opraHu3MoB: MOP(OJIIOTHYECKHE,
¢uznonoruueckue,  OMOXUMHUYECKHE,  MoBeneHuYeckre.  OTHOCUTEIBHOCTD

IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumgooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJoU. M3omsuust — xirodeBor (akrop BupooOpazoBanus. Ilytu u
CrIoCcoObI BU1000pa30BaHU: aJUIONIaTPUUYECKOE (reorpaduyeckoe),
CUMITATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (MonUIUIONIN3alIns,
rubpuauzanus). JJJIMTeTsHOCTh BOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUS OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp  »BoMrOnMOHHONW OWONIOTMHM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIONKS U KOIBOJIIOIUS MAPa3uTOB U UX
X0351eB. MexaHnu3mMbl (P OPMUPOBAHUS YCTOMYMBOCTH K aHTHUOMOTHUKAM U CIIOCOOBI
O00pBOBI C HEH.

JdeMoHCTpanuu

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

Tabmuet u cxembl: «MyTalMoHHAsT W3MEHYUBOCTHY, «llomynsmuonHas
CTpYKTypa Buza», «CxeMa MposBiIeHHs 3akoHa Xapau—BaitHOepray, «/Bmwkymime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKasT W3OJSAIUS MOMYJSAINA CeBAaHCKON (openny,
«'eorpadmyeckas WM3ONANMS  JTUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«apycTpruanbHbplil MenaHu3mM», «KuBble nckonaembiey, «lIokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Dusmnonornueckne ananrtanun», «lIlpucmoco0ieHHOCTh OpraHu3mMoB © €€
OTHOCUTENIBHOCTHY», «Kputepun Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAA B
npupojsie», «Crnocodsl BuAooOpa3zoBaHus», «l'eorpaduueckoe BUA0OOpa30BaHUE
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TpEX BUJIOB JIAHABIIIEH», «DKOJIOTUYECKOE BUJI000pAa30BAHHE BHJIOB CHUHHUID,
«ITomununonasl pacteHu», «KamycTHO-peieuHblid THOPUTY.

O6opynoBaHue: repOapun pacTeHUM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI] U
3BEpell C MpuUMepaMH pa3IMUHBIX MPUCTOCOOJICHUM, dYyyena NTUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUAOB, 0Opa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabora «BrlsBIeHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIAY.

JlabopaTtopHas  paGora  «lIIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS 1[e1€CO00Pa3ZHOCTDY.

JlabopaTopHass padora «CpaBHeHHME BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPUION.

Tema 3. Makpo3Boaouus U e€ pe3yJibTaThl

MeTonbpl  M3y4Y€HUS  MaAKpO3BOJIOUMHU. [lall€OHTONOrMYECKUEe  METOJIbl
u3ydeHus opoyiroruu. I[lepexomnsie  ¢Gopmbl U QUIOreHETUYECKUE  PSIbI
OpPraHu3MOB.

buoreorpaduueckue Metoasl u3ydeHus sBomoiuu. CpaBHeHHe (GIOpHI U
(dayHbl MaTEepUKOB U OCTPOBOB. buoreorpadpuueckue obGnactu 3emuu. Bunei-
SHIEMHUKHU U PEIHUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKHE METOJbl H3yUYECHHUS
3BONIOLMH. ['€HeTHYeckre MEXaHW3Mbl D3BOJIIOLMA OHTOTE€HE3a M IOSBIICHUS
ABOJIOLIMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OpTraHBbI.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHYECKHUE,
OMOXMMHUYECKME W  MaTeMaTHYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIIOIHH.
['omonoruunsie TeHbl. COBpeMEHHBIE METOJABI MOCTPOCHHS (PUIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MyTallMM U 3BOJIIOLMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBuiia) 3BONOUUH. [IpuHyun cmenvt yHKyuU.
HeoOpaTtumocTs sBomtonnu. ApanTtuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLIUH.

JdemoHncTpanuun

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

Tabmutel 1 cxeMbl: «DUITOTEHETHYECKUI PSIT JIOMIATNY, «APXEOTTEPUKC),
«3Bepo3yObie  smepb»,  «Creromedans»,  «PuamoduTh»,  «CeMEHHBIC
nanopoTHUKN», «buoreorpadudeckne 30HBI 3emumy», «Jlpelid KOHTHHEHTOBY,
«Penukth», «HavanbHble cTaguu SMOpPUOHATBHOIO PAa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «[’OMOJOTMYHbIE ¥ AaHAJOTUYHbIE OpraHb», «PyaIuMeHThI»,
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«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEIOBEKAa U IIUMIAH3e», «[JaBHBIC
HaIpaBJICHUsI IBOIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIIOIIUN.

OGopynoBaHue: KOJJICKIIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUJICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3sBUTHE )KU3HU HA 3emJie

Hayuynbie rumore3sl NPOUCXOXKACHHUS KU3HM Ha 3emiie. AOUOTeHe3 U
naHcrnepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEalluOHU3M ).
['unoresa MOCTOSHHOTO CaMO3apOXKACHUSI KU3HU U €€ ONPOBEpKeHUE onbiTamMu O.
Penu, JI. Cnannanmanu, JI. [Tactepa. [IpoucxosxieHne skx1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbl HEOPraHUYECKOU SBOJIIOLINH. [InanerapHas
(reosoruueckasi) dBOJIONUSA. XHUMHUYECKas OBOJIONMS. AOHOTCHHBIM CHHTE3
OpraHn4eckux BemecTB u3 Heopranmueckux. Omeit C. Mumnepa u I'. FOpwu.
OO6pazoBanue mnonuMmepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. U.
OmnapuHa, rurnoresa nepBUYHOro OynboHa JIk. XonaeitHa, reHeThYecKasi TUIoTe3a
I'. Ménmnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emnmn u Metonsl €€ wu3ydeHus. lckomaembple OpraHUYecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAs U aOCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrNYecKas IIKala: 30Hbl, 3pbl, IEPUOBI, SMTOXH.

HavanpHble sTanbl opraHmyeckord s3Boitouud. [losiBIeHHe W 3BOJIOLUSA
NEPBBIX KIETOK. DBOJIOIMUS MeTa0oin3Ma. BO3ZHUKHOBEHUE TMEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[TpoucxoxaeHne 3yKkapuoT (CUMOHMOTeHe3). DBOIOIIMOHHOE TTPOUCXOKICHNE
BupycoB. IIpoucxok/ieHrMe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATambl SBOJIONUM BHICIIMX pacTeHHi. OCHOBHBIE apoMop(do3bI
pacrenuid. Bpixon pacrenuit Ha cymy. llosiBneHue CHOpPOBBIX pacTEeHHU W
3aBoeBaHue MU cymu. CemeHHble pacTeHus. l[IpoucxokaeHue [BETKOBBIX
pPacTEHUMN.

OCHOBHBIC dTalbl 3BOJIONHUUA XKUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHUE COBPEMEHHBIX
TunoB. [lepBbie Xxop/oBbIe )KUBOTHBIE. JKH3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IponcxokneHne MICKOTUTAIONIUX U
ntul. [lpunnun kimoyeBoro apomopdosza. OcBoeHue OECO3BOHOYHBIMU U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIIH.
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Pasputre xu3HM Ha 3emie IO 3paM U IEpUOAaM: apxei, MPOTEPO30H,
najgeo3oi, Me3030M, KaifHO30i. OOmas XapakTepucTuKa KiIuMmaTta H
reoJIoruueckux mnpoueccoB. [losBieHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEpHI.

MaccoBbie BBIMUpPaHUSI — SKOJIOTHMUYECKHE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEACTBUS MAacCOBBIX BbIMUpaHWW. COBPEMEHHBIA 3KOJOTMYECKHM KpPU3HUC, €T0
ocobenHoctu. [Ipobiema coxpanenust OropasHooOpasus Ha 3emIIe.

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

JdemoHcTpanumn

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

Tabmuipl u cxeMmbl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [lacTepa mo
U3YUCHHUIO camo3apoxiaecHus ku3Hm», «Cxema ombita C. Mwumiepa, I'. FOpwuy,
«JTanbl  HEOPraHMYECKOW  ABOJOIUN», «l'€OXpoHOJOrHYECKass  IIKajay,
«HayvanpHble dTanbl OpraHUYecKoi HBoNONHNY, «CxeMa o0pa3oBaHUS DYKAPUOT
nytéMm cumOuorenesa», «Cucrema >KUBOW mnpupons», «CTpoeHHEe BHUpPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Boaopocin», «Mxu», «IlanopotHukm», «lonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «Apomopdosbl KUBOTHBIX», «lIpocteitmue», «KumeyHonoaocTHbIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonuraromuey, «Pa3BuTHE KHU3HU B
apXxerucKkou 3pey», «PazBUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTHE KU3HU B
MAJICO30MCKOU 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3Butue Ku3HU B
KaiiHO30CcKOM 3pey», «CoOBpeMEHHasi CUCTEMA OPraHUYECKOTO0 MUPAY.

O6opynoBanue: TrepOapuu pacTeHHW pPa3IUYHBIX OTIEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIIKHBIC NPENAPaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUN
WIJIOKOXKHUX, CKEJIEThl I[IO3BOHOYHBIX JKMBOTHBIX, Yyyeja NTHL WU 3BEpeEu,
KOJUICKIIMH OKAMEHEJIOCTEN, MOJIE3HBIX MCKOIMAEMBIX, MYJSDKH OpPraHWYECKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas gaGopatopHasi pabdora «MojaenupoBaHue — OMNBITOB
Munnepa—tOpu 1o n3ydennto aDMOreHHOT0 CUHTE3a OPraHUYECKUX COCIMHEHUN B
MepBUYHON aTMochepe».

JlaGopaTropHasi padora «/3yueHne M ONMUCAHUE MCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «M3ydeHne O0COOEHHOCTEH CTPOCHUS PACTEHUI
Pa3HBIX OTIEIIOBY.
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IIpakTnyeckas padora «/3yueHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaenue yejaoBeka — aHTPOINOreHes

Pasznensl u 3anaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUNA O IMPOUCXOKICHUM 4eJIOBEKa. Pennrnosneie
BO33peHUsA. COBPEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO YenoBeKa € )KUBOTHBIMU. CUCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.
CBuzerenbcTBA  CXOJICTBA  4EJIOBEKA € JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBeneHYeckre. OTIUUMs YeI0BEKa OT KUBOTHBIX. [IpsIMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOMOTeHe3a: OMOIOTUYECKHE, COLIMANIbHBIE.
CooTtHormieHne OMOIOTHYECKUX M COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PanHue uvenoBekooOpazHbie 00E€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MOHTHUBI — OOIIKE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH U
mo/iei. ABCTPaJONUTEKH — JBYHOTHE MPEAKH JroJei. YeaoBeKk yMelbli, epBbie
V3TOTOBIICHUSA OPYyAUN TpyAa. UeloBeK MPSMOXOISIIMA U MEPBBIM BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reimenbOeprckuii  — oOmMMA  MpeoK
HEaHJePTaIbCKOI0 YEJIOBEKA M YeJOBEKa pa3yMHOro. YenoBeKk HeaHIAEPTAIbCKUM
KaK BHUJ JIIOJIEM XOJOAHOro KiumaTa. YenoBeKk pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a Tmpenenamu AdQpuku.
[TaneoreneTuka v najeoreHOMUKA.

DBOJIONMSA COBPEMEHHOr0 4esnoBeka. EcTecTBeHHBIN OTOOp B MOMYJAIMSIX
yenoBeka. MyTanMoOHHBIM Tiporiecc W moJuMopdu3M. [lomymnsiimoHHbIE BOJIHBI,
npeiid reHoB, Murpamus U «3OQPEKT OCHOBATENS» B MOMYISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. IloHatne o pace. bonpmme pacel: €BponeouagHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMIHAS
(a3uarcko-amepukaHckas). BpemMs W myTh paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeweckux pac.  HayyHasg — HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco0eHHOCTh 4YelOoBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOUIEH Cpebl.
Bnusaue reorpaduueckoit cpenbl u  apelipa TeHOB HAa MOPQOJIOTHIO W
(U3HOTOTHIO YEITOBEKA.

MexauciuIuinHapabie  MeToAbl B (u3WYeckoid  (OMOJIOTHYECKOi)
AHTPONOJIOTHHM.  ODBOJIIOLIMOHHAA  AHTPONOJIOTHST M Mal€OAHTPONOJIOTHA
YEJIOBECUECKUX MOMYISUUM. bHOoconManbHbIe HUCCIEAOBAHUS NPUPOIBI YEIOBEKA.
HccnenoBanye KO3BOIIOUNUH OMOJIOTMYECKOTO M COLMAIBHOTO B YEJIOBEKE.
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JdemoHcTpanuun

IToptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmuipl U cxembl: «MeTOoIbI aHTPOIOJIOTUMY, «I OJIOBHOM MO3T UeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PyauMEHTBI U aTaBU3MBbI», «/[BHKYIIME CUIIBI AaHTPOIIOTEHE3a», «DBOITIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YemoBek  ymenbli», «YemoBek
NPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpub», « KpoMaHbOHITEIY,
«ITpenaku yenoBekay, «ITarnbl IBOJIOLNHN YETOBEKa», «Pachl UeTOBEKay.

O6GopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPeIMETOB  MaTepUallbHOU
KyJbTYphl MPEIKOB YENOBEKa, penpoAykiuu (dpoTorpaguu) KapTUH C
MUADOJTOTHUYECKUMHU U OUOJECHCKUMHU CIOKETAaMU TPOUCXOXKJCHHS UEJIOBEKa,
dboTorpaduu HaX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yeperna 4YejgoBE€Ka M uepena IIUMIAH3€, MOJEIb KHUCTH YeJIOBeKa W KHUCTHU
HIMMIIaH3€, MOJIETM TOPCa NPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cOOCHHOCTEH CTpPOCHHUSI CKeleTa
YeJI0BEKa, CBSA3aHHBIX C MPAMOXOXKICHUEM).

IIpakTnueckas padora «l3yueHne SKOJOTrMYECKUX aJanTaluil 4eJI0BEKa.

Tema 6. Jxojormsi — Hayka O B3aMMOOTHOUIECHUSAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

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

Meronbt skonoruu. IlonmeBble HabOMIOMEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpOAHbIE M JlabopaTopHble. MoaenupoBaHue B JKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00ATBHBIM.

3HaueHUe DKOJOTMYEeCKMX 3HAHWUM I 4YeJIOBEKa. DJKOJOTMYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€W YEJIOBEUECTBA C mpupoaor. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, H. A. CesepuioB, 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

DkoJyiornyeckre PakTopbl U 3aKOHOMEPHOCTH UX JencTBus. Kiaccudukanus
AKOJIOTUYECKUX (PaKTOpOB: abHoTHUECKUEe, OMOTUYECKHUE, aHTpOoNOoTreHHbie. OO01ue
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3aKOHOMEPHOCTH AEHCTBUS 3Kojornudeckux ¢akropos. I[IpaBuno munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosnoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHH M JKMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHrHajbHas poJib CBETA.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opraHu3mbl. [IoMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrtop. Ilpucnocobnenus pacTeHUl K
noJJiep>kaHuio BogHoro Oananca. Knmaccudukanus pacTeHHil MO OTHOILIEHHUIO K
Boje. [Ipucnoco6ienus >kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
ryOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  (DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpell oO0uTaHusi opraHu3moB. [IpucnocoOieHuss OpraHuU3MOB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHME pUTMBL. CyTOYHBIE U
roJu4yHbie pUTMBL. [IpHCcTOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

XKuznennole Gopmbel opranusmoB. lloHsTHe o Ku3HEHHOM (dopme.
XKuznennsie GopMbI paCTEHUII: I€PEBbs, KyCTAPHUKH, KyCTAPHUIKUA, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUAPOOHOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HU.

Buornueckue (haKkTopHI. Bunsr OMOTHUYECKUX B3aUMOJIECTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaims,
MYTyaJll3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjaeOHn4yecTBO). Hetpoduueckue
B3auUMoOJIelicTBUs  (Tomm4ueckue,  (Qopuueckue, Qabpuyeckue). 3HaAYCHUE
OMOTHYECKUX B3aMMOACHCTBUI JJIsl CYLIECTBOBAaHHUS OPraHU3MOB B Cpejie
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoHncTpanuun

Tabnauupr u cxembl: «Dkojorudeckue (akropb», «CBETOBOM CHEKTpY,
«ODKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHBIE
XKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3MOJIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUSI OPraHU3MoOBY», «DBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHui», «KusHeHHole (HOpPMBI  KHUBOTHBIXY,
«DKOCHCTEMa MHUPOKOIUCTBEHHOIO JIECA», «IKOCUCTEMA XBOMHOTO jecay, «llenu
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nutanus», «XuiHudectBoy, «llapasutusm», «Konkypenmus», «CumMOuosy,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3jIMYHbIX SKOJIOTMYECKUX (PaKTOpOB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOUBHIC, TCHEIIOOUBHIE U
TE€HEBBIHOCIIMBBIE KOMHATHBIE PACTEHUs, repOoapuu U KOJUICKIIMU TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacTeHUM, dydesia NTUL U 3Bepel, repOapuu
pacTeHui, OTHOCSIUXCS K Trurpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJJICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repbapur M KOJUICKIIMM PACTCHHM H JKUBOTHBIX, OOJAJaIOIMMX YepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHECHHUSIM YCJIOBUM JKM3HU, repOoapuu u
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JTUYHBIX >XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSX.

JlabopaTopHass padora «BbIsSBICHHE TPUCIIOCOOJICHUN OpPraHu3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHasi padora «BbIsSBIEHHE TPHUCIIOCOOJICHH OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUA0B U MOy JISIIIH A

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Ooumosioruueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UICCKUX OaphepOB H
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyaanuii. OCHOBHbIE MOKAa3aTeNW MOMYJALMH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKAAEMOCTb, HIPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKkoJyioruyeckasi CTpykrypa nonyssiuu. OIeHKa YUCJIEHHOCTH MOIYJISIHUU.
JluHaMKKa TONYJSIUU U €€ peryisuus. buoTuueckuil MOTEHUHUANT MOMYJISIIUU.
MopenupoBanue JUHAMHUKU MONyasiuud. KpuBbie pocta 4YMCICHHOCTH MOMYJISIUH.
KpuBbie BbDKHMBaHUS. Perymisnus YUCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATErUn BUIOB (I- U
K-ctparterun).

[Torsitue 00 sKojOTMYECKOW HuIIe Buma. MectooOutanue. MHoromepHas
Mojzenb skosormdeckon Humm Jk.M. XatumHcona. Pa3smepsl 3konornueckoun
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema nomynsiuuid. Apeanbl BHAOB. BUIbl M HMX KU3HEHHBIC
CTpaTeruu. JKOJIOTMUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTH TMOBEACHUS W MUTpalUil >KUBOTHBIX. buomornueckue
MHBA3UU YyKEPOHBIX BUIOB.

JdemoHcTpanumn

IToptper: [Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonyisiuun», «CKOPOCTh  3aCElIeHUsI TMOBEPXHOCTA 3€MJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mogenp skosorndeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH JKUBOTHBIX.

JlabopaTtopHass  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
pacCeNCHUIO.

Tema 9. Dxkosorus cood61EecTB. IKOJOTHIECKHE CUCTEMBI.

CoobmiecTBa opraHu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXAy
opraHu3MaMu B OHOIIEHO3E.

DkocucteMa kak OTKphITas cucteMa (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYICHTHl, KOHCYMEHTHI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucTeM. [TouBbI U Wbl B 3KOcUcTeMax. KpyroBopoT BemecTB U MOTOK YHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeNIM  JKOCUCTEMBI.  buomacca W MOpPOIYKIMSL.
DKOJIOTUYECKHUE MUPAMHUIBI YNCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu.
HampapiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccud. [lepBuuHBIC U
BTOPHUYHBIC CYKIECCMM M HMX MPUYUHBL. AHTpPOIIOIE€HHBIE BO3JCUCTBUS Ha
cykneccun. KnumakcHoe coobmectBo. bruopasHooOpasue u mojiHOTa KPyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIe 2KOCUCTEMBI. DKOcUcCmeMbl 03Ep U peK. IKocucmembl Mopel U
0KeaHo8. JKocucmemvl MyHOp, J1eco8, cmeneli, nycmvitb.

AHTpOIIOTEHHBIE JKOCHUCTEMBI. ATrpo3KOocHCTEMA. ATrpoIleHo3. Paznmuuus
MEX1y aHTPOTIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojackas
baopa m dayna. CunanTponm3zamms Topojickor (ayHsl. buomormdyeckoe wu
X035IMCTBEHHOE 3HAYCHHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aMMOJICMCTBHII OPraHM3MOB B
sKocucTeMax. Ponb kackaono2o 3pgexma u 6udo8-30upukamopos (Kiouesolx
8U008) 6 hynkyuonuposanuu s3xocucmem. llepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMHU. Y CTOMYUBOCTH OPraHU3MOB, MOMYJISIIIHI U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U AaHTPOTIOTCHHBIX BO3IEHCTBUM.
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Mexanuzmol 8030eLicmaus 3azps3HeHul PA3HBIX Mmunos Ha
Cy60peaHu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKOJlo2udecKoco HOpMUpOBAHUA AHMPONOCEHHO2O0 6030€UCMBUSL.

M@TOIIOJ'IOFI/ISI MOHUTOPHHI'a CCTCCTBCHHLIX 1 aHTPOIIOI'CHHBIX 9KOCUCTCM.

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

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTrO Jiecay, «DyHKIIMOHATbHBIC
TPyl OPTaHU3MOB B JKOCHUCTEMe», «KpyroBOopoT BEIIECTB B DKOCUCTEMEY,
«llernmn nmutanus (MacTOWIHAS, JCTPUTHAS)», «DKOJIOTHUSCKAs TTUPAMHJIA YHCEI»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue yeca mocie
noxkapay, «JKocucTemMa o3epay, «ArpoueHos», «KpyroBopoT BemecTB U MOTOK
SHEPIUH B arpoiieHose», «[IpuMepsl ypoosKkocucTem.

OO6opynoBaHue: repdapun pacTEHUH, KOJUICKIIUHM HACEKOMBIX, Yydesa MTUI] U
3Bepeid, repOdapuu KyIbTYPHBIX U TIUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0odKOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydyenune pa3zHoOOOpa3usi MEJNKUX TTOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHUCTEMAX).

IKCKypeusi «DKCKypcHsl B TUIIMYHBIN OuoreoreHo3 (B qyOpaBy, Oepes3HsiK,
eIbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — obmiemnanerapHas 00ojouka 3eMJIM, T€ CYHIECTBYET WIH
CyIIleCTBOBaja KM3Hb. PazBuTHE mpeacTaBieHuii o 6uochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obmactu 6mochepsl u €€ cocra. XXupoe
BEIECTBO Onochepsl u ero PyHKITUH.

3aK0OHOMEpPHOCTH cyliecTBoBaHusl 6rocheprl. OcobenHocTn 6mMocdepsbl Kak
rI100abHOM 3KocHcTeMbl. JJnHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEILIECTB U OMOT€OXMMHUUYECKUE LUKIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBICHUUN
B Onocdepe.

3oHanbHOCTh Omocdeprl. Ilonstne o Owmome. OCHOBHBIC OWOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IMIMPOKOJIIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTHIHU, TPOITMYECKHE JIECa, BRICOKOTOPHS. Kiumat, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIIH.
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CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTCHITNANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmumer 1 cxembl: «I'eocdepbr 3emun», «KpyroBopot azora B MPHUPOIE»,
«KpyroBopoT yrmepoma B mpupojae», «KpyroBopor kuciopoda B TPHPOJEY,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymny, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Cremnby, «CaBanHay, «[lycTeiasy, « Tpormudeckuii nec.

OO6opynoBanue: repObapuu pacTCHUI pa3HBIX OMOMOB, KOJIJICKITUN )KHBOTHBIX.

Tema 11. YestoBek u oKpy:kawInas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TPUYUHBL. Bo3aciicTBHE deloBeka Ha
ouocdepy. 3arpsisHeHHE BO3AYyImIHOW cpeapl. OxpaHa BoO3Ayxa. 3arps3HEHHE
BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mousel. OxpaHa
IIOYBEHHBIX pecypcoB. MI3MeHeHne Kiaumara.

AHTpPOITOr¢HHOE BO3JICHCTBUEC HA PACTUTCIIBHBIA M )KMBOTHBIH Mup. OXxpaHa
PaCTUTENIBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansiemple mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMYMBOTO PA3BUTHS HYEIOBEUYECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pazHooOpasust 3emun. OOmIMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIC MOCIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPHMHIA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
nporeccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowell U
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusarowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. OCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbIX 3KOCUCTIEM.

JdemoHncTpanuun

Tabmuuet w  cxeMbl:  «3arpssHeHne  atMocepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsisHeHue mouBbl», «l[lapHukoBeIi  3dexT», «Ocobo
OXpaHsieMbIe TPUPOJTHBIE TEPPUTOPUNY», «MOAEIN YIPaBIIEMOTO MUPaY.

Oo6opynoBanue: ¢otorpaduu oxpaHsSEMbIX pacTEHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHoM KHUTH permoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTarnpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPaMMBbI IO OUOIOTHUU
BBIJICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue momusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKMX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS TIPOTPaAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COITMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE INpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH MO3ULMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHHUS K 3aKOHY M IMPABOIMOPAJKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHsI, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuKsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, Npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUsA YyuyeOHOro mpeamera «buonorus»
JIOJIKHBI OTPAKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUU 00YyYaIOIIEeroCs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
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 HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEI0BATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXJIEHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS,

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TEHHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

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

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
nocTrxeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

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

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy’keHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTbH 32 €T0 CybOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

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

ITIOHMMAaHUE SMOLUOHAIBHOTO BO3JICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIArONMOJIYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIFOJCHUE THUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBINM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJACHUS B CUTYAIMSIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUE TOCIEACTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AKTUBHOW [IESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HAIPABJICEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

MHTEpEC K pa3NuyHbiM cepaM MpoPecCHOHANBHON ACSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymer mnpodeccnr U PeaTH30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWI0O M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIICHHWE K TMPUPOJIE KAaK HUCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOW KYJIbTYpbl: IPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX HOCIEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUST M YMEHHUS TpU pEUICHUH NPOOJEM, CBSI3aHHBIX C palMOHAIbHBIM
MPUPOJIONONIB30BAHUEM  (COOMIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
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HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpHI);

AKTMBHOE HENPUATHE JEUCTBUH, NPUHOCAIIMX Bped  OKpYXKaroUEH
MPUPOJIHON cpejlle, YMEHHE IPOTHO3UPOBATH HEOIAroNpUATHBIC SKOJIOTHYECKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U TIPEIOTBPAIIATH HX;

HaJIUYHUe Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JAEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIBTYphl KakK CpeACTBa
B3aUMOJICHCTBHS MEXIY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHMMaHWe creuuukn OUONOTUM Kak HayKd, OCO3HaHUs e€ poju B
(GbOopMHUPOBAaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBleHusT 00 OKpYXKAIOIIeM MHUpE KaKk O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW IMBUIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peliaTh PEeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 TI00aTBHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  TMepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUS OOMIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [JIs aHalu3a W
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IIENIbI0 TIOTYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;
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CHOCOOHOCTH CAaMOCTOSITEIbHO MCHOJb30BAaTh OHOJIOTMYECKHE 3HAHUS JJIA
penieHus Npo0JieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUEC IEHHOCTU HaquOﬁ ACATCIIbHOCTU, T'OTOBHOCTL OCYIICCTBIIATH
IMPOCKTHYIO U NUCCJICAOBATCIbCKYIO ACATCIbHOCTE MHANBHUAYAJIILHO U B I'PYIIIIC,

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW 1O OUOJOTHUU B

COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.
METAITPEAMETHBIE PE3YJIbTATDBI

MeTaHpeIIMeTHBIC PE3YIbTAaTbhl OCBOCHUS yqe6H0r0 npeamMeTa «buonorus»
BKIIFOYAKOT: 3HAYUMBIC JJIA q)OpMI/IPOBaHI/IH MHUPOBO33PCHUA O6yanOH_[I/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHPGJIMCTHBIG) O6HICHay‘1HBIe MMOHATUA, OTPAKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHbBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIQCTBO, OHCPpIUA, ABJIICHUC, ITPOUCCC,
CHUCTCMA, HaquLIﬁ q)aKT, IMPUHIHAII, TUIIOTC3d, 3dKOHOMCPHOCTb, 3dKOH, TCOpPH:I,
HCCIICI0BAaHUC, Ha6J'I}O,Z[eHI/Ie, HN3MCPCHUC, OKCIICPUMCHT u I[pyme);
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HOSH&B&TGHLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYISTUBHBIC), o0ecreunBaIoIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH H  COIIMAIIBHOM KOMIIETEHIIMH OOYYaroIIUuXCs; CIIOCOOHOCTH
oOyJaronuxcs MCTIOTH30BATh OCBOGHHBIC MEKTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECCKHE 3HAHWUS M  yHHBEpCajlbHble ydeOHBIE JEHCTBUS B
ITO3HABATEILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynmbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUpOBaHBI II03HABATEIBHBIC
YHUBEpCaJbHbIC YICOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUECOHBIC
JICHCTBUS, PETYISITHUBHBIE YHHUBEpPCaJbHbIE Yy4YeOHBIC JEHUCTBHS, COBMECTHAs
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHbBIMH Y4eOHbIMH Mo3HABaTEJIbHBIMHU
AeCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OpPMYNHpPOBATH M AKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHUS, KiaccuduKaIuu, 0000IIEeHHS ), paCKPhIBATh CMBICII
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OMOJOrMYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMHU MOHATHUSIMU);

ONMpeNeNsaTh UeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS, COOTHOCUTH PE3yJbTAThl I€SITEIbHOCTH C IOCTABIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE TOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYX ACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTH W NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObBI M 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeactsa Ui Ipe/iCTaBIeHUs
CYLIECTBEHHBIX CBS3€H M OTHOIIEHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJAA,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHHS] MPOOJEMbl C Y4ETOM aHajdu3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEISAM, OLIEHUBATh PUCKH MOCIEICTBUMN NETEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJIHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/IETh HABBIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M TPOCKTHON €I TEIbHOCTH,
HaBBIKAMHU  paspelieHus MpoOsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY OMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHNS;

UCIIOJIB30BAaTh PA3JIMYHbIC BUJbl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpeTaluy, MPeoOpa3oBaHUI0O U TNPUMEHEHHIO B YUEOHBIX
CUTyalusiX, B TOM YHUCJIE IPH CO3AaHUN YUCOHBIX U COI[MATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHHS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMHU;

cTaBuUTh # (OPMYIUPOBaTh COOCTBEHHBIC 3aJadydM B 0Opa3oBaTEIbHOU
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUYUMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Yy €€ pEIlIeHHs, HaXOAUTh apryMEHTbl ISl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJTU3UPOBATh IMOJYYEHHbIE B XOAE pEUIeHUS 3a/laud pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;
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JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH II€NIEHANIPABICHHBIA MMOUCK TMEPEHOCa CPEICTB U CIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHS B IO3HABATCIBHYIO M INPAKTHYECKYIO OO0JacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
nocoOusl, HAy4YHO-TIOMYJSPHOW JHTEepaType, OHMOJIOTHYECKUX CJIOBApsAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JMaHHBIX, B VHTEpHETE), aHAIM3UPOBATH
WH(POPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IIPEJICTABIICHUS, KPUTHYCCKU OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTD;

(GbOopMyIIHpPOBATH 3aMPOCHl U NMPUMEHATh Pa3IMYHbIC METOABI MPH IOUCKE U
otbope Ouonornueckoi mHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHCHHUS YU4E€OHBIX
3azay;

npUOOpEeTaTh OMNBIT MCIOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAJIbBHYIO  (OpMy  TIpelCTaBICHUS
Oouosiornueckoit nHGopManuu (CXemsbl, TpaduKU, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KAa4eCTBE CpeAcTBa Npu paboTe C
Ouosiormdyeckor MHGOpPMALMEH: TNPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKHM M CHMBOJIBI, (OPMYJIbI, aOOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CUMBOJWYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIQJIETh ~ HABbIKAMH  pACIO3HABAHUS W 3alIUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WU IHUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/lau, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH ),


mailto:soch36@eduekb.ru

Jlenaprament o6pasoBanms AMHHECTpauuHy r. Exatepunypra
MyHHIHIIATBHOE ABTOHOMHOE 001IC06Pa3OBATEIEHOE YUPEKICHHE CPEHss 001eobpasoBaTebHas mKoma Ne 36 um. M.IT. Ounnosa
620078, r. Exarepun6ypr, yi. Mansiwmesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(DJIMKTHBIX CHUTYyAIlUi,
YMETh CMSTYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aMMOJEHUCTBUS, MOHUMATh
HaMEpPEHUS IPYTUX JIIOAEH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) COBMeECTHAS JeSAITEJILHOCTh:

MOHMMATh M HCIIOIh30BaTh MPEUMYIIECTBA KOMAHIHON M HWHJIWBHIYyIBHOU
paboTHI MpHU pelieHu OMOTOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHEHHS TPYNIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEHICHUHU yUeOHOM 3a/1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUH C YYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTUBRA,;

NPUHUMATh IICJIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU30BHIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHUKEHWIO: COCTaBIIAThH IUIaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHWBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

nmpeayiaraTb HOBBIE TIPOEKTHI, OIEHWBATh WJACH C TIO3WIIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYECKOe IIOBEJEHHE B PA3IUYHBIX
CUTYAIUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJaieHNe YHHBEPCAJTbHBIMH PEryJsiTUBHbIMU AeHCTBUSIMH:

1) camoopraHu3amms:

UCITOJIH30BaTh OWOJIOTMYECKUE 3HAHWS I BBIABICHUS TIpoOJeM W HX
peleHns B )KU3HCHHBIX U YI€OHBIX CUTYAIUSX;

BBHIOMpATh HA OCHOBE OWMOJOTMYECKUX 3HAHHWM IIeJIeBbIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHSIX W TOCTYIIKax IO OTHOIIECHUIO K JKUBOW IMPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIISCTBIIATH IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
MpoOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaITUsX;

CaMOCTOSITEILHO  COCTABJIATh TUIAH  PEHICHUS TPoOJeMBl ¢ y4éToM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEANOYTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsTh paMKH y4eOHOTO IMPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA,
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JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBIECHUIO MIMPOKOM 3PYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO NOBBILIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITENBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJa/J€Th  HAaBbIKAMU  [O3HABaTEJIBHOM  peQueKCMH  KaKk  OCO3HAHUs
COBEpIIAEMBIX JEHUCTBUHM M MBICIMTEIBHBIX IPOLECCOB, HUX pE3yJbTAaTOB U
OCHOBAaHUM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU JI OLUEHKH CUTyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IIPU aHAJINU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € HO3UIMU JPYTOro 4eJI0BeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ydabTaThl OCBOSHHUS COJEpKAHUA Y4YEOHOTO MpeaMeTa
«buonoruss» ©Ha yrayOJNEHHOM YpOBHE OPHEHTHPOBAaHBI Ha oOOeCredYeHHe
npopuabHOro  0o0yueHHs — oOydarommxcs  Omosoruud. OHHM  BKITIOYAOT:
cneruuyeckue s OMOIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBHI TIO
OCBOCHHIO, MHTEPIPETAIIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI AEATCILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B Pa3IMUHBIX y4eOHBIX, a TAKKE B
pEANbHBIX KXU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3yiabTaThl MPEICTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buomorus» B 10
K1acce JOIKHBI OTPAXKATh'

chopMUPOBAaHHOCTh 3HAHUM O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpPA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH  TPOOJIeM  palMOHAIHHOTO
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MIPUPOIOIIONB30BAHUS, O BKJIAJIC POCCHMCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHoJI0orNuY,

BIAaJICHUE CHCTEMOW OHMOJOTMYECKMX 3HAaHWH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAraloNe OWOJIOTHYECKUE TEPMHHBI W TOHATHS (KU3HbB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJdlus, CaMOBOCIPOU3BEACHHE,
HACJICJCTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BHUTHE), OMOJOTHYECKHE TCOPUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacneacTBeHHocTn T. Moprana), yuyenus (H. W. BaBuioBa — o meHTpax
MHOTOOOpa3uss W TMPOUCXOXKACHHUS  KYJIbTYPHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpA3Hsl MOTOMKOB TIEPBOTO TOKOJICHHUS, PACIICTUICHHUS, YUCTOTHI TaMer,
HE3aBHCHMOTO HacjiemoBaHus [. MeHaens, TOMOJIOTHUYECKHX pSAI0B B
HacJICACTBEHHOU U3MCHYUBOCTHU H. n. BaBuosa), IIPUHLIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIQJICHHEC OCHOBHBIMH METOJIAMHM HAy4YHOTO IIO3HAHUS, HCIIOJNB3yEMBIX B
OMOJIOTUYCCKUX HCCIICAOBAHUSAX JKHMBBIX OOBEKTOB (OINHCaHWE, H3MEpEHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);

yYMEHHE BBIJIETSATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pAacCTEHUMW, >KUBOTHBIX, YEJOBEKa, IMPOILIECCOB KUZHEIEATEIbHOCTH,
NPOTEKAIOIINX B OpPraHM3Max PAacTeHUM, >KUBOTHBIX U 4YEJIOBEKa, OMOJIOTHYECKUX
IIPOIIECCOB: OOMEHa BEIIEeCTB (METa0OoJIM3M), IIPEBpAIlCHUs dHEPTUU, OpOKEHUS,
aBTOTPO(HOTO M TeTepOTPOGHOTO THUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUOTeHe3a, MOCTIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYaJbHOTO  pa3BUTUSl  opraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpraHOUIAMU KJIETKA M HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W WX (QYHKIUSAMH, MEXKIY
opraHaMud W CHCTEMaMH OpPraHOB Yy pPACTCHHH, >KUBOTHBIX W 4YEJIOBEKa M MX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXKIY 3TalaMu
oOMeHa BEIIECTB, ATaraMH KJICTOYHOTO IHUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHUTHsI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpesl OOUTAHMUS;

YMEHHE BBISBIATh OTIIMUNTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONIME aAPTYMEHTHI, OHOJIOTHUYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKa3aTeIhCTBA POJACTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMATHYECKUX TPYIIIT;
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YMEHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOIIECCAMHU U SIBICHUSMU, AETaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh MX IKCICPUMEHTATIHLHBIMU
cpeactBamMu, GOpMYyIUpPYS 1EeNb HCCIEAOBAaHUSA, aHAJIM3UPOBATH MOJYUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B YyueOHO-UCCIE0BATENbCKON paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAay4HBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  TMONYYCHHBIC  pEe3yNbTaThl HA  yYCHHYECKHX
KOH(pEpEHIUX;

yYMEHHE OIIEHWBAaTh JTUYCCKUE AaCIEKThl COBPEMCHHBIX WCCIICJJOBAHUN B

obnmactu  OWONOTMM W MEIULUUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIJIONOTBOPEHME, HANPABICHHOE M3MEHEHUE T€HOMa M CO3JaHME TPAaHCI€HHBIX
OpraHu3MOB);

yYMEHHE OCYUIECTBISTh OCO3HAHHBIM BbIOOp Oynyuied mnpodeccruoHambHOM
JESTENHHOCTH B 00JIaCTH OWOJIOTMH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTAyOIsTh MO3HABATEIbHBIN
MHTEpEeC, HAIIPABJICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
NpOJOJKEHHE OMOJOTrMYEeCKOro O00pa3oBaHUs B  OpraHU3alUSAX CPEIHETO
podeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUA.

[IpenmeTHble pe3ynbTaThl OCBOeHUsT ydyeOHoro mpenmera «buomorus» B 11
Klacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHON
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOABI M PEIICHUH HSKOJIOTHYECKUX
mpo0JeM 4YelnoBeYecTBa, a TakKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAaJ€ POCCUMCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OWMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT
ONpeNeNiCHUs] M TOHUMAHHE CYIIHOCTH OCHOBOMNOJIATAOIMIMNX OHOJIOTUYECKUX
TEPMUHOB W TOHATUN (BUJ, JKOcHCTeMa, Owmocdepa), OMOIOTHUECKUE TEOPUU
(aBostonimoHHas teopusa Y. JlapBuHa, CUHTETUYECKAsi TEOPHUS SBOJIOLMH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Bostonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnGepra,
3apogpieBoro cxojacrsa K. M. boapa), npaBuna (munumyma HO. 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), CIOCOOAMM BBISIBICHUS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU: BHUJOB, OHOrEOIIEHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, JBIXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIONIAaTPUYECKOTO u CUMITaTPUYECKOTO
BU1000pa30BaHUs, BIUSHUS JIBUKYIIUX CUJI SBOJIOIMU HA TeHOMOH/ MOMYJISIIHH,
MPUCTIOCOOJIGHHOCTU OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAINPABICHUM
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YyMEHUE YCTaHABIWBAaTh B3aMMOCBSI3M MEXKIY IMPOIECCAMH DBOJIOLIHH,
JBIDKYIIIUMU CUJIAaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
PUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBIC  MPU3HAKK  JKUBBIX  CHCTEM,
NPUCTIOCOOJIEHHOCTh BHUJOB K cpefie OOMTaHUs, aOMOTHYECKUX U OMOTHYECKHUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOMOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJNIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPraHU3MOB U Cpeibl OOUTaHUs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOTO00pasusi BHIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MPUPOIBI U YEIOBEUECTBA;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISIBIISATh TPUUMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHITH JTA0OPATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U Ja0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3YNbTATHI U ICNIaTh BEIBOJBL;

YyMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOoorud,
HKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUYECKUX
KOH(EpEeHIUAX;
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yYMEHHE OIICHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0aX MPeIOTBPAIICHUS
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanIbHON
JESATEIBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHH, IPUPOIOIIOIH30BAHMUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YIIIYOJIATh TO3HABATENIbHBI WHTEPEC, HAIMPaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIICH  mpodeccMd W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 2 0.5
4 XVMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKITUU KICTKH 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
7 HacnencrBennas undopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 ’Kvi3HEeHHBII UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 16 15
10 Pa3MHOkeHue U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — HayKka O HACIEJACTBEHHOCTH H 9 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 9
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 4 0.5
15 Cenexuust OpraHu3MoB 4 1
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16 Bbuorexnomorua u cuaTeTUYECKasA OMOJIOTUS 3

17 PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 3apok/IeHue U pa3BUTHE IBOJIOLUOHHBIX 5
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoIOIHS U €€ pe3yabTaThl 14 2
Makpo3BOIIOLUS U €€ PE3YIbTATHI 7
4 [IpoucxoxaeHue v pa3BUTHE KU3HU Ha 15 15
3emuie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy>Karolleu cpenoi
Opranu3Msbl ¥ cpesia 0OUTaHUS 10 15
DKOJIOTHS BUJIOB U TOIYJISIIINI 9 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05
CUCTEMBI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoThI padoTsbI pecypest
buonorus kak KOMIUIeKCHas! HayKa M Kak 1
4acTh COBPEMEHHOTO OOITECTBA
JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM
HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Knerounas teopus
MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckast pabota
«3ydeHne MeTOI0B KJIIETOYHOH OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
XUMUYECKUI COCTaB KIETKU 1 1
MunepanbHbIe BeUIECTBa KIETKH, UX 1
Ouonoruyeckas poiib
Opranudeckue BEIIecTBa KJIETKH — OENKU.
JlaGopatopHas pabota «OOHapyx)eHHe 1 05

OETTKOB C TIOMOIIIbIO KAYeCTBEHHBIX
peaxkuuin»
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9 CoiicTBa, K1accupuKanyst U GyHKIHH 1
0enKoB
10 Oprannyeckue BemecTa KIETKH — 1
YTJIEBO/IbI
11 Oprannydeckue BenecTBa KIeTKH — 1
B107000791131
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnast paborta «lccnenoBanue 1 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO. [Ipyrue
13 1
nykieosuarpudochars (HTD)
14 CexBenuponanue JJHK. Metoapl 1
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTomp! CTPYKTYpPHO# OHOJIOTHN
16 Tunel knetok. [IpokapuoTrdeckas KieTka 1 1
CtpoeHue s3yKapuoTHYECKON KIIETKH.
17 [IpakTuueckas padota «M3ydeHne CBOMCTB 1 0.5
KJIETOYHOI MeMOpaHbI»
18 [ToBepxXHOCTHBIN anmapaT KJICTKH 1
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 [IpakTuueckas pabora «3ydyenue 1 05
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTENbHBIX
KIIETKax»
20 [TomyaBTOHOMHBIE OPTaHOU B! KIETKU: 1 05
MUTOXOHAPUH, MIacTuabl. JlabopartopHas '
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pabora «/ccienoBanue mia3mMolin3a u
ACIIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21

HememOpanHbIe OpraHOU/Ibl KIETKH

22

Crpoenue u GyHKIUH Spa

23

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

0.5

24

ACCI/IMI/IJ’[S[I_[I/ISI U JUCCUMWIIAIUS — IBEC
CTOpOHBI MeTabosm3Ma. Tursl oOMeHa
BemecTB. JJaboparopras paboTa
«M3ydyeHne KaTaTuTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKkTep peakuii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHast
pabota «3ydyeHue pepMeHTAaTUBHOTO
paciierieH s MepoKCuaa BOI0poia B
PaACTUTENILHBIX 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 Ipo1ieccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AnaspoOHbIe opranu3mbl. Buniel 6posxenust.
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Jlaboparopuas pabota «CpaBHeHHE
MIPOLIECCOB OPOIKEHUS U IBIXAaHUS)
31 AdpoOHBIE OpraHU3MBbI. JTaIlbl 1
SHEPTreTUIECKOTO OOMEHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npotoHoB. Cunre3 AT®: pabora 1
npoToHHOU AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK 1
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucioT. Pois 1 4
pubocom B OuocuHTE3€e OemKa
37 Opranuzanys reHoma y IpokKapuoT u 1
3yKapuoT
38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH 1
TEHOB Y 9YKapHuoT
Bupycbel — HekneTouHble GOpMBbI KUZHU U
39 obOnuraTtHeie mapasuThl. [IpakTrueckas 1 0.5
pabota «Co3nanue MOJIeIH BUPYCa
40 BupycHrbie 3a0601eBaHus YeI0BEKa, 1
KUBOTHBIX, PACTCHUN
41 HanorexHosoruu B OMOJIOTUN U MEIULIMHE 1
42 JKU3HEeHHBIN UK KIETKU
43 Martpuunsiii cuntes JJTHK 1
44 Xpomocomsl. JlabopaTopHas paboTta 1 0.5
«VM3ydyeHue XxpoMoCcoM Ha TOTOBBIX '
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MHUKpOTIperiapaTax»

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

46 JlaboparopHuas pabota «Habmronenne 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus >kM3HEHHOTO IUKJIA KJIIETOK

48 Opranmu3Mm Kak eHHOE 11eJI0e 1

49 Txanu pacrenuii. JlabopatopHas pabora 1 05
«V3y4eHne TKaHEH pacTeHni '
TkaHU )KMBOTHBIX M YEIOBEKA.

50 JlaGopaTtopHnas pabora «3ydyeHune TkaHen 1 0.5
KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopartopHas

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

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OPTraHU3MOB

54 [Iutanue opraHu3MoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 1
YeJoBeKa

58 TpaHcmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
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KUBOTHBIX U YEJIOBEKa

60 Brienenue y opranusmMoB

61 3amura y opraHu3MoB 1

62 NMMyHHas cuctema yenoBeka

63 PaznpaxuMocTh U perynsnus y 1
OpraHu3MOB

64 I'ymopainbHas peryasius 1 SHI0KPUHHAS 1
crcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMBI pa3MHOXKEHHS OPTaHU3MOB 1

66 [TooBoE pa3MHOKECHHE

67 Meiios 1 1
l'amerorene3. OOpazoBaHuE U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 1 05
«M3ydenue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpEIiapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTCHE3

70 3aknazKka OpraHoB U TKaHEW U3 1
3apO/IBIIIEBBIX JTUCTKOB
Poct u pazButue xxuBoTHBIX. JIabopaTopHas

71 paboTta «BpIsSBIICHHE PU3HAKOB CXOJICTBA 1 0.5
3apO/JIBIIICH TO3BOHOYHBIX KUBOTHBIX)
Pa3MHOXeHHe U pa3BUTHE PACTEHUH.

72 JIaGopatopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOXEHHSI BBICIIUX PACTCHUN

73 Hcropus cTaHOBIEHUS U pa3BUTHUSA 1
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TCHCTHKH KaK HAyKH
OCHOBHBIC TIOHATHS U CHMBOJIbI TCHETHUKH.

74 JlaboparopHas padota «/Ipo3odmiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMIND)
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MoHOTHOpUIHOE

75 ckpemuBanue. [IpakTrueckas pabora 1 0.5
"N3y4yeHue pe3yabTaToB MOHOTUOPUIHOTO
CKpeIMBaHUs Y 1p030duist"

76 [{uToTorMuecKrue 0OCHOBBI MOHOTHOPHUIHOTO 1
CKpEIINBAHUS

77 AHanuzupyrolee ckpenupanue. Hemonunoe 1
JOMUHHPOBAHHE
JluruOpuHOE CKpeIIBaHUE.

78 [IpakTuueckas padota «3ydeHue 1 05
pe3yIbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(HHITBD)

79 [{uTonoruueckrue OCHOBBI TUTHOPUIHOTO 1
CKpeIIBaHHS

80 CuensieHHO€ HaclieIoBaHUE MPU3HAKOB 1 1

81 XpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH 1

82 I'eneTuka momna 1

83 T'enoTun Kak 1eJIOCTHAsI CUCTEMA 1

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

85 N3meHnunBOCTh IpU3HAKOB. Buabl 1
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U3MCHYUBOCTHU

86

MoudukanroHHas U3MEHIHUBOCTh

87

BaprannonHsli psa 1 BapHallMOHHAs
kpuBas. JlabopaTopHas pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psija u
BAPUALIMOHHON KPUBOI»

0.5

88

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHast U3MEHUUBOCTD

89

MYTaHI/IOHHaﬂ NU3MECHYUBOCTD.
[IpakTuueckas pabota «MyTaruu y
Tpo30¢ Bl (Ha TOTOBBIX
MHKpOIIpernaparax)

0.5

90

3aKOHOMEPHOCTH MYTAIIHOHHOTO TIpoIiecca.
DONUTeHETHKA U ITUTCHOMHUKA

91

I'eneruka yenoBeka. [IpakTuueckas padbora
«CocraBieHue 1 aHaJIu3 POAO0CIOBHOI

0.5

92

MeToabl MEMUITUHCKOU T'€HETUKU

93

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

94

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

0.5
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MeTomp! CeNeKIIMOHHON pabOTHI.
95 JlaboparopHas pabota «/3ydenne MeToI0B 1 0.5
CEJICKLIUU PACTCHUIN»
JIOCTHKEHMS CEJIEKIUU PACTEHUM U
96 XKUBOTHBIX. [IpakTHueckas padbora 1
«IIpuBUBKa pacTeHHI»
97 CoxpaneHue, U3ydeHHE U UCIIOJIb30BaHUE 1
TeHETHYECKUX PECYpPCOB
buoTexHoorus kak Hayka u 0Tpacib
98 npon3BojicTBa. [IpakTrueckas paboTa 1 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOTUI
99 OCHOBHBIE HANIPAaBJIEHUSI CAHTETUYECKOMN 1
Oouonorun
100 XpOMOCOMHasI ¥ TeHHAs WH)KEHEPUS 1 1
101 MenuuuacKkre OMOTEXHOJIOT NN
102 PesepBHbriii ypok. [ToBTOpenue, 1
000011IeHHEe, cCUCTEMATH3alNs 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 9 135
[TPOTPAMME
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
o
JJ;H Tema ypoka Beero Konrpoasubie | IlpakTuueckue f[[:;:e}[l/lﬂ ::;Ig):;zl:;feﬂbﬂme
padoThI padoThbl pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1 bubmmorexa LIOK
https://lesson.edu.ru/
5 JIBHKyIIIHE CHUJITBI 3BOJIFOILIMHU BUOB 10 1 bubnuoreka [IOK
Y. lapBuny https://lesson.edu.ru/
Bopw0a 3a cymecTBoBanue, bubmuorexa [JOK
3 €CTECTBEHHBIN U UCKYCCTBEHHBIIN 1 https://lesson.edu.ru/
oTOOD
4 ®opMUPOBAHNE CUHTETUYECKON 1 bubmuorexa [JOK
TEOPHUH IBOJIIOIUU https://lesson.edu.ru/
5 DTanbl 3BOJIIOLIMOHHOTO TPOIIecca: 1 bu6mmoreka [JOK
MUKPOIBOJIFOINAS U MAKPOIBOJIFOLIUS https://lesson.edu.ru/
6 [Tonynsiuus — sneMeHTapHas eIUHUIA 1 bu6mmoreka [JOK
IBOJIIOIIUA https://lesson.edu.ru/
3aKOH reHeTH4ecKoro paBHoBecus JIx. bubnuoreka [JOK
7 Xapnu, B. Baiin6epra. Jlaboparopuas 1 05 https://lesson.edu.ru/
pabota «BblsiBIeHUE U3MEHYUBOCTH Y
oco0eli 0JHOTO BUIA»
8 OneMeHTapHble (PaKTOPBI HBOJIOLUU 1 bubmiorexa LIOK
https://lesson.edu.ru/
9 D¢ ekt ocnoparens. dpdext 1 bubmiorexa LIOK
https://lesson.edu.ru/
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OYTBUIOYHOTO TOPJIBIIIKA

10 Murpauuu. M305suu nomyJisnyii: bubnuorexa [JOK
reorpaduueckas, OMoJIOruIecKas https://lesson.edu.ru/
EcrectBennslit oTO0p — 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 MUKPOIBOJIIOIIHH. https://lesson.edu.ru/

13 JlaboparopHas padota «/3yueHune 0.5
apoMoph030B U UAMOATATITAIIAN Y
pacTeHUii U KUBOTHBIX»

[Tpumepsr mpucnocoOaeHUH y bubmuorexa [JOK
OpraHu3MoB: Mopdosoruueckue, https://lesson.edu.ru/

14 (busmoornuecKkue, OMOXMMUIECKUE, 05
noBenieH4Yeckue. Jlabopartopnas padora
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000Pa3HOCTh»

Bupn, ero kpurepuu u CTpykTypa. bubnunoreka [JOK

15 Jlaboparopnas pabota «CpaBHEeHHE 05 https://lesson.edu.ru/
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

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

MUKPO3BOJOINA

https://lesson.edu.ru/
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18 CBs13b MUKPOIBOJIIOIIUHN U bubnuorexa [JOK
BIUIEMHUOJIOTUH https://lesson.edu.ru/
MakposBotonus. bubnuorexa [JOK

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

20 buoreorpaduueckre MeTo1bI H3yUeHUS bubnuoreka [JOK
SBOJIIOINH https://lesson.edu.ru/
DOMOPHOIOTHYECKUE U CPABHUTEITHHO- bubnuorexa [JOK

21 MOP(HOJIOTHIECKHE METOIBI U3YUCHUS https://lesson.edu.ru/
IBOJIIOIIAN
MoJteKynapHO-T€HETUYECKHE, bubmuorexa [IOK

22 OMOXMMUYECKHE U MaTEMAaTHYECKHE https://lesson.edu.ru/
METO/Ibl U3yYEHUS IBOJIIOLHUN

23 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH bubamorexa LOK

https://lesson.edu.ru/

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

25 KoHTponbHasa pabota 1 bubmorexa HOK

https://lesson.edu.ru/

26 Hayunble runoressl MpoucxoxacHUs bu6mmoreka [JOK
JKU3HU Ha 3eMiie https://lesson.edu.ru/

7 JloHayuHbIEe IIpEeICTABICHUS O bubnunoreka [JOK
3apOXKICHUU KU3HU https://lesson.edu.ru/

28 OcCHOBHBIE ATarbl HEOPraHUYECKOU bubnuoreka [JOK
IBOJIIOIIMH https://lesson.edu.ru/

29 Hcropusa 3emiu 1 METOABI €€ 0.5 bubnuorexa [IOK
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n3yuenus. JlaboparopHas pabota
((I/I3yT-ICHI/Ie 1 OIMHUCAHUEC UCKOITaCMBbIX
OCTaTKOB JIPEBHUX OPraHU3MOBY

https://lesson.edu.ru/

30 HauanbHbie 3Tans opraHudecKoi bubnuoreka [JOK
SBOJIIOINH https://lesson.edu.ru/
31 DBOJTIOIHS DYKAPUOT burommorexa HOK
https://lesson.edu.ru/
OCHOBHBIE ATarbl YBOJTIOIUN bubnuorexa [JOK
32 pactutensHoro mupa. [Ipakruueckas 05 https://lesson.edu.ru/
pabota «3ydeHune ocoOeHHOCTEH
CTPOCHHS PaCTEHUM PA3HBIX OTIEIOBY
33 OCHOBHBIE 3TaIbl YBOTIOIUN bu6mmoreka [IOK
YKUBOTHOTO MHpa https://lesson.edu.ru/
DBOJIONMS )KUBOTHBIX. [IpakTrueckast bu6mmoreka [IOK
34 pabota «/3yyeHune ocoOeHHOCTEH 0.5 https://lesson.edu.ru/
CTPOEHHMSI IO3BOHOYHBIX JKUBOTHBIX)»
35 Pa3BuTue »u3Hu Ha 3emMiie 10 3pam U bubmuoreka [JOK
epuoIam https://lesson.edu.ru/
36 MaccoBble BRIMUPAHUST — bubnmuorexka [JOK
3KOJIOTUYECKUE KPUZUCHI MPOIIIOTO https://lesson.edu.ru/
37 CoBpeMeHHbIN IKOJOTHYECKUN KPU3UC, bubnunoreka [JOK
ero oco0OEHHOCTH https://lesson.edu.ru/
38 CoBpeMeHHasi cUCTeEMa OPraHUuYeCKOTo bubnuoreka [JOK
MHpa https://lesson.edu.ru/
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnuoreka [JOK

OpraHnu3MoOB

https://lesson.edu.ru/
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40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 1 buommorexa HOK
https://lesson.edu.ru/
41 Pa3BuTne npeacrasnenuit o 1 bubnuorexa [JOK
MPOUCXO0KICHUHU YETIOBEKA https://lesson.edu.ru/
MecTto 4enoBeka B CUCTEME bubnuorexa [JOK
opranuyeckoro mupa. JlaboparopHas https://lesson.edu.ru/
42 pabora «M3ydeHne ocodbeHHOCTEH 1 0.5
CTPOEHHSI CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM)
43 JIBIKyIIIME CUITBI aHTPOTIOTEHE3a 1 Bubmmorexa [IOK
https://lesson.edu.ru/
CooTHOIIICHHE OMOJIOTHICCKHUX U bu6mmoreka [IOK
44 COIMAIBHBIX (haKTOPOB B 1 https://lesson.edu.ru/
AHTPOTIOTEHE3E
45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a 1 bubamorexa LOK
https://lesson.edu.ru/
46 [TaneoreneTnka 1 majacoreHOMHKa 1 bubmmorexa [HOK
https://lesson.edu.ru/
47 DBOJIIONMS COBPEMEHHOTO YeJIOBEKa 1 bubmorexa LHOK
https://lesson.edu.ru/
Yenoseueckue packl. [Ipaktrdeckas bubnunoreka [JOK
pabota «/3ydyeHne FKOJIOTHUECKUX https://lesson.edu.ru/
48 aJarTaniil 4eJI0BeKay. 1 0.5
MeX TUCIUTUTMHAPHBIE METOIBI
AQHTPOTOJIOTUU
49 KoHTponbHasa pabota 1 1 bubmorexa HOK
https://lesson.edu.ru/
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bu6mmoreka [{OK
50 3apoKIeHNe U Pa3BUTHE SKOJIOTHH 1
https://lesson.edu.ru/
Mertoap! 3konoruu. Jlabopatopuas bubnuorexa [JOK
51 pabora «3y4eHne MeTo10B 1 0.5 https://lesson.edu.ru/
3KOJIOTMYECKHUX UCCIIEI0BAHUID)
52 3HadeHne YKOJOTMYECKUX 3HAHUN IS 1 bubmmoreka [{OK
qeJI0BEKa https://lesson.edu.ru/
53 Dkojnoruveckue GakTopsl 1 bubmrotexa LIOK
https://lesson.edu.ru/
Abuotuueckue paktopsl. CBET Kak bubnuoreka [IOK
9KOJIOTUUYECKHUH (PaKToP. https://lesson.edu.ru/
54 JlabopaTtopHas pabota «BrisiBIeHne 1 0.5
MPUCTIOCOOJIEHUH OPraHU3MOB K
BIIUSIHUIO CBETa»
AOGuoTtnyeckue (HakTopsl. bubmuorexa [JOK
TemnepaTypa Kak KOJOTHYECKUI https://lesson.edu.ru/
(daktop. JlabopaTopHas padora
55 . 1 0.5
«BblsiBIeHUE TIpUCTIOCOOIEHUN
OpPraHU3MOB K BIHSHHUIO
TEeMIEPaTypb»
AbGuoTtndeckue (hakTopsl. BiaxxHOCTh bubnunoreka [JOK
KaK dKOJOTUYECKUHA PaKTop. https://lesson.edu.ru/
56 JlaGopaTopHas pabota 1 0.5
«AHaTOMHUYeCKHe 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»
57 Cpenbl 0OuTaHUS OPraHU3MOB 1 bubmiorexa LIOK
https://lesson.edu.ru/
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bu6mmoreka [{OK
58 Buonornyeckne putmMsbl
https://lesson.edu.ru/
59 KuzueHHble GOPMBI OPraHU3MOB buommorexa HOK
https://lesson.edu.ru/
buoTtnueckue gaxtopsl. 3HaueHUE bubnnorexa [JOK
60 OMOTHYECKUX B3aUMOIEHCTBUN IS https://lesson.edu.ru/
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHUSs
61 KoHTponbHasa paboTa 1 bubamorexa LOK
https://lesson.edu.ru/
62 DKOJIOTUYECKUE XapaKTEPUCTUKU bubmuorexa [JOK
MOMYISAAA https://lesson.edu.ru/
OCHOBHBIE TOKA3aTEIU MOMYJISIIIUN: bu6mmoreka [IOK
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS https://lesson.edu.ru/
Y TI0JIOBAsi CTPYKTypa
OCHOBHBIE TOKA3aTEHU MOMYJISIIUN: bu6mmoreka [JOK
64 POXKIaEMOCTh, IPUPOCT, TEMI POCTAa, https://lesson.edu.ru/
CMEPTHOCTh, MUTPAITUU
65 DKOJOTHYECKas CTPYKTYpa MOMYJISIIHH Bubmmorexa LIOK
https://lesson.edu.ru/
B bubnuoreka [JOK
66 JlnHamuKa HOMySIUU U €€ peryasuus
https://lesson.edu.ru/
67 Kpussie pocra uncieHHOCTH bubnuoreka [IOK
nonyisinyy. KpruBbie BBDKUBaHUS https://lesson.edu.ru/
DKoJoTUYECKasl HUIIIA BUA. bubnuoreka [JOK
68 JIaGoparopHas paboTa 0.5 https://lesson.edu.ru/

«IIpucnocobnenust ceMsiH pacTeHuUi K
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pacceneHuIo»

Bup kak cucrema nonyssui.

bubmmoreka [{OK

69 3aKOHOMEPHOCTH TIOBEICHHUS U https://lesson.edu.ru/
MUTPALUAN )KHBOTHBIX
bubmmoreka [{OK
70 KoHTponbHas paboTa 1
https://lesson.edu.ru/
bubnuoreka IHOK
71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 1
https://lesson.edu.ru/
bu6moreka [IOK
72 DKocucTeMa Kak OTKPBITas CHCTeMa
https://lesson.edu.ru/
73 KpyroBopoT BemecTB 1 NOTOK SHEPTUH bubnuoreka [IOK
B DKOCHUCTEME https://lesson.edu.ru/
bu6mmoreka [IOK
74 OcCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI
https://lesson.edu.ru/
bubmnoreka IJOK
75 DKOJIOTHYECKUE TTUPAMHUIBI 1
https://lesson.edu.ru/
bubnmunoreka IHOK
76 N3menenus cooO1ecTB — CyKIeCCUH 1
https://lesson.edu.ru/
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBbI bubmuoreka [JOK
77 03€p U peK. IKOCUCTEMBI MOpPEN U https://lesson.edu.ru/
OKEaHOB
78 [IpupoaHbIE 5KOCUCTEMBI. DKOCUCTEMBI bu6mmoreka [JOK
TYHAp, JIECOB, CTEIEH, ITYCThIHb https://lesson.edu.ru/
bubanoreka [IOK
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI i
https://lesson.edu.ru/
80 YpboakocucteMmsl. [Ipaktuyeckas 0.5 bubnunoreka [JOK



mailto:soch36@eduekb.ru

JlenaprameHnT obpa3oBaHust AxMuHHCTpanuH r. EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKICHHE CpeHsist o0meodpaszoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. Exarepun0ypr, yi. Mainsimesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36@eduekb.ru

pabota «/3y4yeHne u onMcaHue https://lesson.edu.ru/
ypOOIKOCHUCTEMBD»
3akoHOMEpHOCTH (hOPMUPOBAHUS bubnuorexa [JOK
81 OCHOBHLIX B3aMOJCUCTBUHI 1 https://lesson.edu.ru/
OpPraHU3MOB B DKOCHUCTEMAX
MexaHn3Mbl BO3JEHCTBUSA 3arpsI3HEHU I bubnuoreka [JOK
82 Pa3HBIX TUTIOB HA CyOOpTraHU3MEHHOM, 1 https://lesson.edu.ru/
OpraHU3MEHHOM, MOMYJSIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
83 buocdepa — obmeruranerapHas 1 bubmuorexa [JOK
o0oouka 3eMutn https://lesson.edu.ru/
84 VYuenue B. U. Bepnanckoro o 1 bu6mmoreka [IOK
ounocdepe https://lesson.edu.ru/
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuorexa [JOK
orocdepsl https://lesson.edu.ru/
86 KpyroBopoTs BemiecT u 1 bubmuoreka [JOK
OHMOreOXUMUYECKHE IIUKIIbI https://lesson.edu.ru/
3oHaNIBHOCTH OMocdepbl. OCHOBHBIC bubnmuorexka [JOK
87 OMOMBI CyIIn. Y CTOHYMBOCTh 1 https://lesson.edu.ru/
orocdepsl
88 KontponbHas padoTa 1 1 bubmmorexa [TOK
https://lesson.edu.ru/
89 DKOJIOTUYECKUE KPUZHUCHI U UX 1 bubnuoreka [JOK
TIPUYUHBI https://lesson.edu.ru/
90 BozneiicTBue uenoBeka Ha 6uochepy 1 Bubmiorexa LIOK
https://lesson.edu.ru/
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01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA 1 bubnuorexa [JOK
PaCTUTENBHBIN U KUBOTHBIA MU https://lesson.edu.ru/
92 Oxpana npupoIsI 1 bubmorexa HOK
https://lesson.edu.ru/
93 OcHOBHBIE TPUHIUIIBI YCTOMYHUBOTO 1 bubnuorexa [JOK
Pa3BUTHS YEJIOBEYECTBA U IPUPOIBI https://lesson.edu.ru/
PanmonansHO€ IpUPOAOTIOIH30BAHUE U bubnuoreka [JOK
94 coXpaHeHHEe OMOJIOTHYECKOTO 1 https://lesson.edu.ru/
pazHooOpaszus 3emiu
95 O06001menue mo Teme 1 bubmuorexa [JOK
«MUKpO3BOJIIOIUA U €€ PEe3YJIbTAThD) https://lesson.edu.ru/
96 O06o06meHNe 1Mo TeMe 1 bu6mmoreka [IOK
«Makpo3BOJIIOIUS U €€ pe3yJIbTaThI» https://lesson.edu.ru/
O06o06meHNe 1Mo TeMe bu6mmoreka [IOK
97 «IIpouncxoxeHne U pa3BUTHE KU3HU 1 https://lesson.edu.ru/
Ha 3emiie»
O06o06meHre 1Mo TeMe bu6mmoreka [JOK
98 «IIpouncxoxieHre 4enoBeKa — 1 https://lesson.edu.ru/
AHTPOTIOTCHE3)»
O06006111eHHE TT0 TEME «IKOJIOTHUSI — bu6mmoreka [JOK
99 HayKa O B3aMOOTHOIIEHUSX 1 https://lesson.edu.ru/
OpraHU3MOBY
100 O606mmenue mo TeMe «OpraHu3mMbl U 1 bubnuoreka [JOK
cpena oOuTaHU» https://lesson.edu.ru/
101 O06o0meHue 1mo Teme «IKOJIOTHUs 1 bubnuoreka [JOK
BUJIOB U TOIYJIALIUI» 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 KOJJMYECTBO YACOB I10 102 7 75
ITPOI'PAMME
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IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OEPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBpPEMEHHO
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MIPUPOJIBI U
pelIeHUH KU3HEHHO BAXKHBIX COIMAIBLHO-3THUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBa, a TAKXKE B PELLIEHUH BOIIPOCOB
paInMoHAIBHOTO MPHUPOAOTIONIH30BaAHUS, B (POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUN

Brnanenue cucremMoit 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
TTO3HAHMS, WCIOJIB3YEMBIX B OMOJIOTUYECKUX HCCIICIOBAHMUSIX >KUBBIX
OOBEKTOB W DJOKOCHCTeM (OMHCaHWe, W3MEPEHHE, IPOBEICHHE
HaONIOZICHUIT); CIMOCOOAMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
U3MEHEHU B MPUPO/IE.

YMeHHEe BBIIBUTATh THIOTE3bI, MPOBEPATh UX IKCIICPUMEHTAIbHBIMU
cpenctBamu, GOPMYIHpPYS 1Ieldb HMCCICIOBAaHUS, aHAJTU3HPOBATH
MOJIYYCHHBIC PE3YNIbTaThl U JIETATh BHIBOIBI.

BrisiBieHHME 3aBHCUMOCTH MEXKIY HCCICIyEeMBbIMH BEIUYMHAMM,
00BSICHCHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHHe BIaJieTh CHCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKHE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuolieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOMOJIUMEPBI, JUCKPETHOCTh, CAMOPETYJISIINS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUs HACIEIACTBEHHOCTH T.

MopraHa, 3aKOH 3apOAbIMICBOI0 CXOACTBA K. Bapa, OBOJOIIMOHHAasA
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teopuss Y. JlapBHHA, CHUHTETHYECKas TEOPHS HBOJIOLMUHU, TEOPUS
antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1meHTpax MHOroo0pasust U MpPOUCXOKICHUS
KyJIbTypHbIX pacteHudi, yueHue A.H. CepepuoBa o0 mnyTsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus MpusHakoB I'. Mennens;
CLICTUIEHHOTO HAacCJelI0BaHUs NPU3HAKOB U HApyUIEHUS CIEIUICHUs
reioB T. MopraHa; TOMOJIOTUYECKMX PSIOB B HACIEICTBEHHOU
n3MeHunBoctn H.M. BaBuioBa; reHetnueckoro paBHOBecHus J[x.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenetnueckuii 3akoH J. ['exkerns, @. Mromiepa);

MIPUHIIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHMMyMa lO. Jlubuxa, sK0o70ru4eckod mUpaMubl YHcedn,
OMOMAaCCHI U SHEPTHH);

runote3sl (koanepBatHoit AWM. Omapuna, mepBudHoro OyipoHa J[k.

Xomnpaeitaa, mukpochep C. Doxkca, pudozuma T. Uek)

VYmenune peiiaTb IOHWCKOBEBIC OuojoruyeckKue 3aJa4i, BBIABJIIATH
IPUYNHHO-CICACTBCHHBIC CBs3U MCXKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpooeccamMm W ABJIICHUAMHU, OCIIATh
4 BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId Pa3sHbIX THIIOB
HaCJICAOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTaBJIAATb CXEMBI IIEPEHOCA

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

YMeHue yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSAMU: OPraHOMIOB, KJICTOK pa3HbIX TKaHEHW, OpraHaMu W
CHCTEMaMH OpPraHOB Y pACTCHUH, JKMBOTHBIX W YEJOBEKa; MEXKIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
5 IIUKJIOB OPTraHU3MOB; dTallaMU SMOPHOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u  denoruroM, QeHoTunmoM U pakTopamMu CpeIbl OOMTaHUS;
IpoIecCaMHi  SBOJIIOIMH; JBUXKYIIMMH CHUJIAMH  aHTPOIOTeHe3a;
KOMITOHEHTaMHU Pa3IMYHBIX HKOCHCTEM U MPUCTOCOOIEHUSIMHU K HUM

OpraHnu3MOB

YMeHue BoIACIATh CYIICCTBCHHBIC IIPU3HAKU:
CTPOCHHA BUPYCOB, KJICTOK MMPOKAPUOT U 3YKAPHUOT; OAHOKIICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, BU/IOB, 6HOT€OH€HO3OB, 9KOCHUCTEM U

O6uocdepsl; CTpPOEHHs OpPraHOB U CHCTEM OpraHoB pacTeHHil,
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YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIBHOCTH, TPOTEKAIOIITUX
B OpraHm3Max pacTCHHH, >KUBOTHBIX M YEIIOBEKAa; OMOJIOTHUYECKUX
mporeccoB: oOMeHa BemecTB  (MeTabonm3Mm), WHPOPMAIUU |
IIPEBPAICHUS YHEPTHH, OPOXKEHUS, aBTOTPO(HOTO U TeTepoTPOPHOTrO
TUTIOB THTaHUSA, (OTOCHMHTE3a M XCEMOCHHTE3a, MHTO3a, MeHo3a,
ramMeToreHe3a, dSMOpPHUOTEHE3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOKCHHSI, THAUBHyaTbHOTO PAa3BUTHsI OpraHu3Ma (OHTOreHE3a),
B3aMMOJICMCTBUSL TE€HOB, TETEPO3UCA; JIEUCTBUA HCKYCCTBEHHOTO
0oTOOpa, CTAaOWIM3UPYIOIIETO, JIBIDKYIIETO U pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; a/UIONMAaTPUYECKOTO ¥ CHMIIATPUIECKOTO
BHJI000PA30BAHUS;, BIMSHUS JIBYKYIIUX CHJ DBOJIONHUHA Ha TEHO(DOH]
TIOMYJISAIMK; TPUCTIOCOOIGHHOCTH OpPraHU3MOB K cpefe oOuTaHus,
Yyepe/OBaHMs HANpaBJICHUH DBOJIIONWH; KPYrOBOPOTAa BEIIECTB H

IIOTOKA SHEPI'UH B SKOCHUCTEMAX

ChopMUpOBaHHOCTE YMEHHS BBICIATH CYIICCTBCHHBIC IPH3HAKU
BHPYCOB, KIIETOK TPOKAPHOT W DYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MeiH03a, OIUIOJIOTBOPEHUS, pPa3BUTHI U
Pa3MHOXEHHSI, HHIUBHIYyATbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pbOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
NPUCHIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHUI B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB W MPEBPAIICHUS SHEPTUHU B

ouocdepe

Ymenue HCIOJb30BATh COOTBETCTBYIOLIHUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY [UI JI0OKa3aTelbCTBa
POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX IPYIII; B3aUMOCBS3U
8 OpraHu3MOB U cpeibl OOWTaHMSA; €IMHCTBA YEIOBEYECKHX pac;
HE00XOIMMOCTH 3JI0pOBOT0O 00pa3a KM3HH, COXpPaHEHUs pa3HOOOpa3us
BUJOB M DKOCHCTEM KaK YCIIOBHS COCYILECTBOBAaHUS NPUPOIBI U

YCI0BCYCCTBA

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

paccMaTpuBaTh ri00abHBIE 9KOJOTUYCCKHUEC HpO6HGMBI
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COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO

IIO3HUIIHUIO
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Buomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

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

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueit. 3HaueHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIHUIIMHE, CEeIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPOIBI

1.2

Kusble cuctembl Kak mpeaMeT u3zydeHus Ouosiornu. CBOMCTBa KHUBBIX CHUCTEM:
€MHCTBO XUMHUYECKOIO COCTaBa, OUCKPETHOCTb U ILIEJIOCTHOCTb, CIOKHOCTh U
yIOPSA0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, camMoOpraHu3anus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHu3anuul >KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKaHEBbIN,
OPraHU3MEHHBIH, MOMYJISITUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonieHoTHUECKHi), OuocdepHsIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3Hb Kak ¢opma CyIIeCTBOBAHUS

MaTCpruun

1.3

Metonsl Ouosormyeckoit Haykd. Habmionenwe, wu3MepeHue, SKCIEPUMEHT,
cucreMarusanus, wmertaaHanu3. [loHsTe o 3aBUCUMOM U HE3aBUCUMOM
nepemeHHo#. [lmanupoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TMIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM u €€ JOCTOBEpPHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YIbTaTOB.
[IpyuunHbl HCKaXeHUsI pe3yabTaTOB HSKclepuMeHTa. [loHsATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DyHKIIMOHA/IbHAS €IMHHIA KUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOYHONW 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 KaK pacTBOPUTEIN, PEarcHTa, y4acTue B CTPYKTYPUPOBAHMU KIIETKH,
TETUIOperyasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Posib KaTMOHOB M aHHOHOB B KJIETKE.

buonornyeckne momumepbl. benku. AMUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBsI3b. BTOpuuHas, TpeTHYHAs, YETBEPTUYHAS CTPYKTYphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaXxapuibl M MOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W (PUBHKO-XUMHYECKHE CBOWMCTBA  YTJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuaet. T'uapodunsHo-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumumos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe cBOKWCTBA OMOJOTUUECKHX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJIYIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK w PHK. CrpoeHune HYyKIEHMHOBBIX KHCIOT.
Hyxneotuapl. [Ipunmun xommnementapHoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBo#inas cnupanb. MectoHaxoxaenue u ouonorudeckue ¢pynkmuu JJHK.
Bunel PHK. @yukuun PHK B ketke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsizu B MoJiekyne ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBIECHHBIC IEPEHOCUYHKH, WX (YHKITUU B
kietke. CekBennpoBanue JJHK.

CtpykTypHass OuoOJIOTHS: OHOXUMHUYECKHEe U OuodHU3MYECKHue WCCIIeIOBaHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJ

2.3

Tumer  KIeTOK: dyKapuOTHYeCKas M mpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00pPa30BaHUS KICTKH.

Crpoenne mnpokapuotnyeckoil kineTku. Kierounas cTeHka Oakrepuil M apxew.
OCOOEHHOCTH CTPOEHUS TeTepOTPO(PHON M aBTOTPO(HOM NPOKAPUOTHUECKUX
KJIeTOK. MeCTO M poJib MPOKapHuoT B OMOLICHO3aX.

Crpoenne M (QyHKIMOHUPOBAHHE SYKApHOTHYECKON KieTku. [lnasmarmueckas
MeMmOpaHa (razmanemma). CTpykTypa Iuia3MaTtuueckoil memOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccUBHBIA  (auddys3us,
oOneruénHass 1uddy3us), akTUBHBIN (NMEpPBUYHBIE M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynmponunaemocts MeMmOpanbl. PabGota HaTpuii-kanueBoro
Hacoca. DHJIOLMTO3: MUHOIMTO3, ¢arouurto3. Ok301uT03. KierouHas CTeHKa.
CrpykTypa 1 (PyHKLIHU KIETOYHOW CTEHKH PACTEHH, TPHOOB.

Hutormasma. Ilurozons. Llurockener. JBwkeHwe IuToIUIa3Mbl. OpraHouisl

KIICTKU. O,I[HOMCM6paHHBIC OpraHouAbl KJICTKU:. OSHAOIIIa3MAaTH4YCCKad CCThb
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(BIIC), anmapar ['osnbku, TU30COMBI, UX CTpoeHHE U (YHKUIUHU. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHOMA0B KIeTKH. CTpOEHHE TPaHYISPHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii
(arpanyssipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKIUS
anmapara ['onbmku. TpancnopT BemecTB B KIETKE. Bakyonu pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, ITACTUIBL.

CrpoeHue M (QYHKUMH MHUTOXOHApPUN M miacTui. [lepBuuHble, BTOpUYHBIE U
CIIOXHBIE  IUIACTUABl  (POTOCHMHTE3UPYIOIIMX  JyKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranounasl kjerku CrpoeHHe U (QYHKUUM HeMeMOpaHHBIX
OpraHouJIoB KJeTkH. Pubocombl. MukpoduiamMeHTsl. MpllIeUHbIE KIETKH.
Muxkpotpybouku. Knerounsrit 1mentp. CTpoeHWE H JBIDKEHHE J>KTYTUKOB U
pecHudek. MUKpOTpYOOUYKH MUTOIUTIa3MBI. [{eHTpros.

Anpo. ObGonouka smpa, XpOMaTHH, KapwHoIUIa3Mma, SAPBIIIKH, WX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. benku xpoMaTrnHa — TUCTOHBI.

Kiierounsie BkimtoueHns. CpaBHUTENbHAs XapakTEPUCTHKA KIETOK 3YKAPUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWIALMS U JUCCUMMJISALMSA — JIBE€ CTOPOHBI MeTabosin3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TETepOTPOdHBIN. YuacTue Kucaopoja B OOMEHHBIX
mpoieccax. JHepreTudeckoe oobecrnedeHue KiIeTku: mnpepamenue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakUuuid KJIETOUYHOTO
meTtabonu3ma. DepMeHTHI, UX CTPOCHHME, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuunst GepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DepPMEHTATUBHBIX
peaxIuii OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHbIli CHUHTE3 OpraHUYECKUX BemiecTB B KieTke. Portocunres. Pomb
XJoporiacToB B mporecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH hoTOCHHTE3a. BinusiHMe paznuyuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHNe (HOTOCUHTE3A.

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

AHa’poOHBIe opraHu3Mbl. Buasl Oposkenus. [IpoaykTel OpoxeHUS U HX
WCIIOJIb30BAHME YETIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30OYIUTENN OOIe3HEH.
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AdpoOHBIE OpraHW3Mbl. DTambl 3HEepreTudeckoro obmMena. [loAroToBUTENHHBIN
sTan. ' uKoan3 — 6eCKUCIOPOAHOE PACIICTIIICHUE TIFOKO3BI.

buosornueckoe OKHUCIIEHHME, WIM KIETOYHOE JbpIXxaHue. Poiib MUTOXOHIpUH B
nporueccax OMOJIOTHYECKOTO OKHCJICHHUS. [Muknuueckue peakuuu.
OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a3poOHOTO MyTH OOMEHA

BEIIECTB Tepe aHadPOOHBIM. DPPEKTUBHOCTD YIHEPTETHUECKOTO0 0OMEeHa

2.5

Peakium matpuvHOTO CcHHTE3a. lIpMHIMIT KOMIUIEMEHTapHOCTH B PEAKIHUIX
MaTpUYHOTO cCUHTe3a. Peanu3zanus HacneacTBeHHON nHpopmaun. ['eHeTnueckuit
KoJ, ero cBoycrBa. Tpanckpumuua — Marpuunsld cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPHITIIUN: KOMIJIEMEHTapHOCTh, aHTUIIAPAIUIETBHOCTh, ACHMMETPUYHOCTb.
Tpancnsmus u e€ sranbl. Yuactue TpancnopTtHeix PHK B GuocuuTese Oenxa.
VYcnosus OuocunTeza Oenka. KomupoBanume aMHUHOKHCIOT. Posib pubGocom B
O6uocuHTe3e Oenka.

Opraau3anys reHoMa y TPOKapruoT M DYKapHOT. Perymnsiys akTHBHOCTH T€HOB Y
npokapuoT. ['umoresa onepona (. XKaxo6, XK. Mano). Perymsamusi oOMeHHBIX
rporieccoB B KieTke. Kilerounslii romeocras.

Bupycel — Heknerounbsle (GopMbl KM3HH M OOmUratHele napasuThl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBanus demoBeka, xKUBOTHBIX, pactenuid. CITNJ], COVID-109,

COHaJIbHbIC U MECAUITUHCKUC HpO6HCMBI

2.6

Knerounslii nwuki, ero mnepuoabl u perymsuus. HWHTepdaza U MHUTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaMmuXx B HHTepdasze. [loAroTroBka KIETKH K
nenennto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKHH), CHHTCTHYECKUH U
MOCTCUHTETUYECKUI (IPEMUTOTUUYECKUI) TIEpUO/Ibl UHTEP(Aa3bl.

Marpuunbiii cunte3 JHK — pemmumkanus. Ilpunumnsr permukanuu  JIHK:
KOMILIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIAPAILIEIbHOCTD.
Mexanusm pemukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomeps u
TenoMepasa. XpOMOCOMHBIA HaOOp KJIETKM — KapuoTwi. JIUMIOWAHBIA
rariouAHbI  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Henenne knerku — muto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOIIECCHI.
Tunel muto3a. KapuokuHes M UMTOKHMHE3. buonormyeckoe 3HaUY€HHE MHTO3A.
Perymsimus MuToTHYecKoro nukia KiaeTku. [Iporpammupyemast kiietrouHas rudoens
— aronTo3.

(DYHKI_[I/IOHEUILHEU{ ICHOMHKA

OpFaHI/BM Kak OMOJIOTHYeCcKas CHCTEMa
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3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl u
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojioBoe. Buapl  Oecroysioro  pasMHOKEHHS: TMOYKOBaHME, CHOPYISALUA,
(bparmenTanus, KIOHUPOBAaHHE.

[TonoBoe pa3smuoxenue. [lonoBbie kneTky, win rametsl. Meito3. Ctaauu meiiosa.
[ToBenenne xpomocom B mMeiose. KpoccnHrosep. bronornueckuii CMpICiI MeH03a
1 MIOJIOBOTO Iporiecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe passutue. l'ameroreHe3 y XuUBOTHBIX. lloyioBBIE JKenme3bl.
OOpazoBaHue W pa3BUTHE TOJOBBIX KieToK. CriepMaToreHe3 H OOTEHE3.
Crpoenue moJoOBBIX KieTOK. OIUIOAOTBOpEHHE U SMOpPHOHAIBHOE pa3BUTHE
KUBOTHBIX. CTIOCOOBI OTIIIOIOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
NnmuBunyansHoe pazButue opraHu3smMoB (oHroreHe3). Craauu smOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpoonenue. Tunbl npobnenus. OcoGeHHoCTH
NpoOneHNsT MIIEKOMMUTAIONINX. 3apOJbIIIEeBble JIMCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apoJBIIIEBbIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHBAIOIIErOCs 3apojplma (3MOpHOHANBHAS WHAYKIWS). 3akiaJka TUTaHa
CTPOEHMsl >KMBOTHOTO KakK pe3ylbTaT HEepapXUUYeCKUX B3aUMOJAEHCTBUN TI'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYXKaromeH
cpenpl.

Poct u pazButue xuBoTHBIX. [locTamOpuonanpHbiil epuo. [Ipsmoe u HenpsMoe
pa3Buthe. Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX
KHUBOTHBIX. buonornyeckoe 3HaueHUE MNPSAMOrO M HENPSIMOro Pa3BUTHUS, HX
pacripocTpaHeHue B npupoje. Tumbl pocta XUBOTHBIX. PDaKTOpbl peryssuuu
pocra KHUBOTHBIX M uyenoBeka. CTaguu NOCTAMOPHOHAIBHOIO Ppa3BUTHUS Yy
KUBOTHBIX U 4eJoBeKa. [leprobl OHTOreHe3a 4eaoBeKa.

PaszmHoxenne u pasButue pacreHuid. ['amerodput u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuil. OOpa3zoBaHue cHop B Ipolecce Mehosa.
I'amerorenes y pacreHuil. OIUIOZOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. J[BoiHOe OIJI00TBOPEHKE Y LIBETKOBBIX pacTeHuid. O6pazoBaHue U

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

3.2

I/ICTOpI/IH CTAHOBJICHHUS U  PAa3BUTHA TCHCTUKH KAK HAYKH. OcHOBHBIC
T€HETUYECKHE IIOHSATHS M CHMBOJIBL. ['OMOJIOTHMYHEIE XpOMOCOMBI, aJIJICJIbHBIC
TCHBI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMMHAHTHBIN H peuecanHHﬁ IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4YucCTas JIMHU, FI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoOBHEBIC MCTO/bI I'CHCTHUKU: T I/I6pI/IIlO.IIOF H‘-ICCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJICKYJIAPHO-T CHETUYSCKUI
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3.3

Monorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHens — 3aKoH eInHO00pa3us
ruOpugoB mepBoro mokosieHus. IlpaBuino nomMuHUpoBaHusA. BTopoit 3akoH
Menpens — 3aKOH pacUICIUICHHS MPU3HAKOB. L{UTOJOTMYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ TI0TE€3a YUCTOTHI TaMET.

AHanusupyroiee CkpemuBaHue. [IpoMeXyTOUYHBIN XapakTep HacaeAOBaHUSI.
Pacuiennenve npu3HakoB MPU HEMIOJHOM JOMUHHUPOBAHUU.

JurunbpunHoe ckpemmBanue. Tpetwii 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHUA  TIPU3HAKOB. [{uTosoruyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAHMUS.

CuemieHHoe HacnefoBanue mpusHakoB. PaGoter T. Moprana. CuernieHHoe
HACJIEIOBaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIe€HaMH. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka mnosia. XpoMOCOMHBIM MEXaHW3M OIpeAeNieHns MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMmeTHbld moj. ['eHeTndeckas
CTPYKTypa IMOJIOBBIX XpOMOCOM. HacnemoBaHue mNpHU3HAKOB, CIETUIEHHBIX C
TIOJIOM.

I'enotun kak nenoctHas cucrema. lInedoTponusi — MHOKECTBEHHOE NIEUCTBUE
resa. MHOXeCTBEHHBIM amienu3M. BzauMopaeicTBrue HealJIeIbHBIX TEHOB.

KommnementapHocTs. Onuctas. [lomumepus

3.4

BianmopetictBue reHoTHIa U cpepl ipu (hopmupoBannu peHoturna. M3smMeHInBOCTh
npu3HaKoB. KauecTBEeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs! U HAClIeICTBEHHAs!.

MomudukanmonHas ~ M3MEHUYMBOCTB.  Pomb  cpempl B (opMHpOBaHHU
Mo I(pUKAMOHHON H3MeHYnBoCcTH. Hopma peakimu npusHaka. BapuaiimoHHbIH psin
u BapuanmoHHas kpuBas (B. HWoranncen). CgoiictBa MOAM(PUKAITMOHHON
U3MEHYHBOCTH.

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

KomOunatuBHass W3MEHYMBOCTh. Mei03 U MOJOBOM TMpolecC — OCHOBa
KOMOMHATHUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOTO Pa3HOO0pa3usl B IpeiesiaX OJJHOTO BUA.

MyrtanoHHas I3MEHUMBOCTb. BUibl MyTaluii: reHHble, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M MHIYUMPOBAaHHBbIE MYTAUMHU. SIEpHbIE M LUTOIUIA3MATHYECKUE
mytaruu. CoMaTHYECKHE U MOJIOBbIE MyTalluu. [ [puurHbl BOSHUKHOBEHHUSI MyTalIUM.
Mytarensl ¥ HMX BIMSHHE Ha OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HaclieICTBeHHOM nu3MenuuBocty (H.H.

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

Kapuotun udenmoBeka. MexayHapoaHass NOporpaMmMa HCCIEAOBAaHHUS T€HOMA
yernoBeka. Meroabpl  M3Y4EHMsT TEHETMKM  YEJIOBEKAa: T[ECHEAJOTrMYECKU,
OJIM3HEIOBEIH, IIUTOrCHETUYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHU . CoBpeMeHHOE OIIpeAeIICHUE T€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOLIBIO
[MI1P-ananmu3a. HacnencrBeHHble — 3a00jcBaHHsS  YeloOBeka. [ C€HHBIE U
XpPOMOCOMHBIE 0o0J1e3HU YeJI0BEKa. bone3nun c HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAUEHUE MEIUITMHCKOW T€HETUKU B TMPEIOTBPAILlCHUN

U JICUEHUH TEHETUYECKUX 3a001eBanmii yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTHKaIus U CeNeKIus. 3apokKIeHUE CENEKIIMU U JoMecTukanuu. Yuenue H.U.
BaBusioBa 0 1meHTpax MPOMCXOXKICHUS W MHOTO00pasus KyJIbTYPHBIX PACTCHUU.
Ponpb cenexmmu B co3maHny COPTOB pacTeHUN M TOPOJ KUBOTHBIX. COpT, mopo/a,
mTamMM. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOW u3MeHunBocth H.U.
BaBusoBa, ero 3nadueHue s CEIEKIIMOHHON paOOTHI.

Metoapl  CeNeKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIA U
VH/IMBUTyJIbHBIN. Ortanel KOMOWHAIIMOHHOM CEJICKIINH. UcnreiTanue
MPOU3BOUTENCH 1O TOTOMCTBY. OTOOp 1O TEHOTUITYy C TIOMOIIBIO OILCHKH
(heHOTHITa TOTOMCTBA M OTOOP MO TEHOTHUITY ¢ TToMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOI CEJICKITMOHHOW paboThl. PamuaninoHHbIil 1
XUMUYECKUA MYyTareHe3 KaK WMCTOYHMK MYTalluid y KYJbTYPHBIX (opMm
Oopranu3moB. lcnonb30BaHWE TE€HOMHOTO pPEJAKTUPOBAHMS W METOAOB
pekomOunanTHBIX JJHK a1 monydeHuss ncxoHOTo MaTepuaia sl CEelIeKIIUH.
[Tomyyenne mnonwIionaoB. BHyTpuBHIOBas ruOpuau3amnys. bIM3KOpoaACTBEHHOE
CKpelBaHue, Wi WHOpuauHT. HepoJCTBeHHOE CKpelvMBaHWe, WM ayTOpHIMHI.
I'ereposuic u ero nmpuuunbl. Mcrnonp3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanms. [Ipeomonenue Oecruionuss MEKBHIOBBIX THOpHIOB. JlocTikeHHs

CCJICKIINH paCTeHI/Iﬁ N JKNBOTHBIX

3.7

OOBeKThI, UCIIOIB3YeMble B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYpBI,
MHUKPOOPraHU3MBbl, HMX  XapaKTepUCTHKA. TpajulMOHHas  OMOTEXHOJIOTHS:
xjeOoneyeHue,  MNOJMy4yeHHE  KUCIOMOJIOYHBIX  IPOIYKTOB,  BHHOJEJHE.
MuxkpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
IIpousBoacTBo  Oenka, aMHHOKHCIOT M BUTaMHHOB.  VICKyccTBEHHOE
OIJIOJIOTBOPEHUE. PEKOHCTPYKLMS SIMLIEKIETOK ¥ KJIOHMPOBAHUE JKUBOTHBIX.
MeTto TpaHCIUTaHTALMU SIAEp KIETOK.

XpoMOcOMHass M TeHHas WHXEHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexkomOuHaHTHeIX JIHK. JlocTmkeHus u mepCrneKTHBBI

XpOMOCOMHOI‘;I U TeHHOHU HHKCHCPUU. MeauiuHcKue OMOTEXHOJIOTUHU.
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Hcnonp30BaHue CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ue OpraHM4eckoro Mupa

4.1

buonoruueckoe  pasHooOpa3zue  opraHu3mMoB.  CoBpeMeHHass  cHCTEMa
opranuueckoro Mupa. llpuHnunel knaccuduxanuu opranu3smoB. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIIbI OPraHu3MOB.

OcoOeHHOCTH CTPOEHUS U KU3HEACATEIbHOCTH OJHOKJIETOUHBIX OPraHHW3MOB.
baxTepun, apxeu, 0JJHOKJIETOUHbIE T'PUOBI, OJHOKIETOUHbIE BOJOPOCIH, APYrUe
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKEHHE OJTHOKIETOYHBIX OPraHU3MOB:
amME€OouHOE, KIYTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKIETOUHBIX OpPraHU3MOB.

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

4.2

MHOrokieTouHbIe pacTeHHs. B3anMOCBs3b YacTe€lh MHOTOKIIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHusMa. Opranusm
Kak enuHoe 1enoe. TkaHu pacteHuid. TUIBI  pacTUTENBHBIX TKAHEH:
oOpa3zoBaTelibHas, TOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MeEXaHUYECKas.

OcobGeHHOCTH CTpoeHHMS, (YHKIIUN U PACTIONOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraTtuBHBIE M TeHEpATUBHBIC OpraHbl pacTeHUil. @YHKIUH OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuii. JIBUKeHHE MHOTOKJIETOYHBIX PACTEHUIN: TPOIIU3MBI U
Hactuu. IlornomieHue BOABI, YIJIEKHCIOTO Tra3a M MUHEPAJbHBIX BEIECTB
pactenusmu. Jprxanue pacrenuid. Juddy3us ra3oB yepes MoBEpXHOCTh KICTKH.
TpaHncnopTHble CcUCTeMBbI pacTeHud. Beimenenne y pacteHumil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpencrBa macCMBHOM U XMMHUYECKOM
3auThl. QUTOHIUIBL.

PaznpaxkuMocTs U pEryisius y OpraHuzMoB. Pa3ipa’kuMoCTh U perymsiius y

MHOT'OKJICTOYHBIX paCTCHI/Iﬁ. PocTtoBrie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  KUBOTHbIE. B3auMOCBs3b  4YacTeli  MHOTOKJIETOYHOI'O
opranu3Ma. TKaHU, OpraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO OpPraHU3Ma.
Opranusm kak eauHoe menoe. 'omeocta3. TkaHU )KMBOTHBIX M YeJOBeKa. THIIbI
KUBOTHBIX TKAaHEW: SIUTENHUATIbHAs, COCAMHUTENbHAS, MBIIIEYHAsi, HEpPBHAas.
OcobOenHoct cTpoeHUs, (QYHKIUMHA UM pacmoJIOKEHUs TKaHEeH B OpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OpIraHOB.
Onopa Ttena opraHu3mMoB. CKeleTbl OJHOKIETOYHBIX M MHOTOKIJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHMI ckeneT. CTpO€HHE W THUIBl COEIUHEHUS
KOCTEH.

JIBkeHre MHOTOKJICTOYHBIX JKHUBOTHHIX. IluTanme xkmBOTHEIX. IluTanume

IIO3BOHOYHBIX XWBOTHBIX. I[BIXS.HI/IC JKHBOTHBIX. KoxkHOE JAbIXaHHUC. }Ka6epHoe u
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JErOYHOE JIbIXaHUE.

JIpIXaHue MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMUOHHOE YCIOXXHEHHE CTPOCHUS
NETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXarenpHas cucTeMa 4elioBeka. MexaHu3m
BEHTWIALIMA JIETKUX Yy NOTUI] W MJICKOTHTAIONUX. TpaHCIOPT BEIIECTB Y
opraHu3moB. TpaHCHOpPT BelECTB y XUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHOcHass ~ cucTremMa  TO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpAIeHUsI. DBOJIIOIMOHHBIC  YCIOKHEHUSI CTPOCHUS  KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX >KHUBOTHBIX. BhineneHue y opranusmoB. Breigenenue y
KUBOTHBIX. COKpaTtHuTeNbHbIe Bakyosn. Opransl BeieeHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM H BBIICIUTEIBHON cucTeMamu. BbineneHne y MO03BOHOYHBIX
JKUBOTHBIX. 3alluTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [lOoKpoBBI U uX
MIPOU3BOTHEBIE.

PazapaxkumocTh U peryssius y opranu3MoB. Pa3apakuMocTh y 0JHOKJIETOUHBIX
oprann3moB. Takcucel. PazmpakumMocTh W PEryasanusi y MHOTOKIETOYHBIX
pactenuii. PocToBbI€ BENIECTBA M MX 3HAYEHUE.

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

Pazpabotka anroputmMoB u mporpamMm s dhGEeKTHBHONW (DYHKIIMOHATBEHON
AHHOTALUU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTaboJI0MOB

MUKPOOPIraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBEKA U €0 31I0POBLE

5.1

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

cucrema. Pedpnexc u pedpnexropnas ayra. besycinoBHble 1 yCIOBHBIE peIeKCh

5.2

3amuTa opranu3Ma ot Ooinesnedl. IMMyHHas cuctema 4enoBeka. KiieTouHblil u
TyMOPANbHBI HUMMYHUTET. BpoxXAEHHBINA, NpUOOpPETEHHBIN crenuuuecKu
UMMYyHUTET. Teopusi KIOHaIbHO-celeKkTUBHOro uMmmyHHTera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHl OpraHuU3MoOB. Pomb

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

5.3

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

Kpyru kpoBooGpamenus. Pabota cepaua u e€ perynsuus

5.4

Hpixanue yenoseka. Juddysus razoB uepes MOBEPXHOCTh KJIETKU. [[pIxarenbHas
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cucreMma YCJI0BCKaA. ﬂblxaTeJIBHaSI MMOBCPXHOCTL. Per YIS A JAbIXaHWA.

JlpIxaTenbHbIC 0OBEMBI

5.5

[MumeBapurensHas cucrema uenoBeka. OTAeNbl NHIEBAPUTEITHLHOTO TpPaKTa.
[IumeBapurenbHbie  Kele3bl.  BHYTpUIOJNOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

5.6

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

KaK MeXaHU3MbI pabOThl OpraHoB BblJeseHnsa. OOpa3zoBaHue MOUYH Yy YeIOBEKa

o.7

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

CrtpoeHnue u TUIBI COEAMHEHUST KOCTen

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OomononHass  teopust Y. JlapBuHa. IIpenmochliku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas nesrenbHocTh Y. JlapBuHa.

JIBwxymue cuibl 3BoJonud BUIoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
Pa3MHOKEHHSI OPraHM3MOB, HACIEJACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoi teopuu sBomronuu (CTD). HeltpanpHas Teopwust
sBosonni. COBpeMEHHasl DBOJIIOIIMOHHAST OMOJIOTHS. 3HAYCHHUE DBOJIIOIIMOHHON

Teopuu B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Monmynsimust Kak »ieMeHTapHas eauHuna 3BoMoNUH. COBpPEMEHHBIE METO[IbI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomymsuuid. M3Mmenenue
reHooHa MOMYISIUM Kak SJIEMEHTApHOE SBOJIONUOHHOE SIBICHHE. 3aKOH
reHetTudeckoro pasHoBecus /[x. Xapau, B. BaitnOepra.

DOnemeHTapHble (akTOpbl (ABMIKYIIME CHUJIBI) 9SBOJIONUU. MyTalMOHHBIN
nporecc. KomOuHatuBHas wu3MeHYnMBOCTh. Jlpelid TeHOB — ciydailiHble
HEHANpaBlieHHbIE M3MEHEHHs YacToT ajuieled B momymsnusax. Oddekr
OCHOBATEJSL. Murparui. W3omnsust TOTTYJISILIUIA: reorpaduyeckas
(mpocTpaHcTBeHHAas ), OHoJIOru4ecKast (PEenpoayKTUBHAS).

EctectBennsiii  otOop — HampaBisiomuidi  ¢gaktop aBomouud.  Dopmbl
€CTeCTBEHHOTO  O0TOOpa: JABIDKYIIMH, CTAOMIM3HUPYIONUIUN, pa3pbIBAIOIINI
(mu3pynrusHbii). [TonoBoit 0T6OD.

[IpucnocobneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOAIBOJIIOIIMH.
Bo3nukHOBeHHEe — mpHcmOcOoONeHHid y  opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [IpuMepsl mpucnocoOneHuit y opranu3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u  CTpyKTypa. BumooOpa3zoBaHMe Kak —pe3yibTar
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MUKposBoJiforun. M3onsamus — kiroueBoit (akrop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHUS: AJIOTIATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIHS,
rudpuansanys). JJIMTenbHOCTh 3BOIIOUOHHBIX IIPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHHUS OHOJIIOTHIECKOTO pa3HOOOpa3usl.

Ponp 3BOMOLIMOHHONM OMOJIOTHH B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHHS
O6nopazHooOpaszus. MHKpPOIBOMIONKS W KOJBOJIIOLHUS MApa3UTOB M UX XO3SEB.
Mexanu3mbl GOPMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI OOPBHObI

Cc Hell

6.3

Metonpl u3ydeHus MakpolBoJirouuu. [lameoHTosmornyeckue MeToibl H3y4EHHs
sBosmonuu. [lepexonnbie Gopmbl M PUIIOT€HETUUECKUE PSAIbI OPTaHU3MOB.
buoreorpaduueckue Meroapl u3ydeHus sBoitonuu. CpaBHeHue (Gropsl U GayHb
MaTepUKOB M OCTpOBOB. buoreorpaduueckue odmactu 3emun. Buasi-sHIeMuKy 1
PEJUKTBHI.

OMOpPHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OJIOTUYECKUE METOAbl H3yYCHHS
IBOMIIONMH. ['€HeTHYeckne MEXaHU3Mbl SBOJIIOIMHM OHTOTEHE3a M TOSIBICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OpPTraHbI.
PynuMenTtapuble  opranbl W araBU3Mbl.  MOJIEKYIIpHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTUYecKue  METOAbl  W3YYEHHUs  SBOJIOLUU.
I'omonoruunsie renpl. CoBpeMEHHbIE METOAbl MOCTPOEHUS (PHIOT€HETHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS T€HOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWja) SBOONMUA. HeoOpaTHMOCTh 3BOJIFOIUH.

A,Z[aHTI/IBHaSI paguanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOHOreHes u
naHcrepmus. JloHayuHble OPEACTaBICHUS O 3apOXKACHUH XKU3HU (KpearMoHU3M).
I'mnoTe3a MOCTOSIHHOTO CaMO3apOXACHUS JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cpnammanuanu, JI. Ilactepa. IlpoucxoxxaeHue KuU3HU U
acTpoOHOJIOTHSI.

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

I/ICTOpI/IH 3eMiu u METObI €& HU3Y4YCHUH. Hckonaembie OpraHn4cCKuc OCTATKH.
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I'eoxponosioruss u €€ Meronsl. OTHOCUTENbHAs M A0COIIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHosiornueckas 1mKana: 30Hbl, Ipbl, HEPUOJIBI, ATTOXH.

Hauanensie 3tansl oprannyeckoil 3posirounu. [losiBieHue M 3BOOLMUS 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. IlpoucxokieHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl SBOJIONMUA BBICIIUX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacrenuii. Beixon pacrenuil Ha cymy. IlosiBieHHMe CHOPOBBIX pacTEeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl 3BOJIOLNUU JKUBOTHOrO Mupa. OcHOBHBIE apoMOp(dO3bl
XKUBOTHBIX. Bennackas ¢gayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. [lepBrie Xop10BbIe )KUBOTHBIE. JKU3HB B BOJIE. DBOJIONUS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentuiamii. [IporcxoxkaeHHe MICKOMUTAOIMINX U
ntul. [lpunnun xmoueBoro apomopdo3za. OcBoeHue O€CrO3BOHOYHBIMU U
[T03BOHOYHBIMH KMBOTHBIMHU CYIIU.

Pa3BuTure xu3HM Ha 3eMiie TIO 3paM U MepruoJaM: apXeu, MpoTEepo30H, Naneo30,
Me3030#, KaiHO30M. OOmas XapakKTepUCTHKAa KIWMaTa € TEO0JOTHYSCKUX
nporeccoB. [losiBIeHre U paclBeT XapaKTEPHBIX OPraHu3MOB. YTiieoOpa3zoBaHHe:
€ro YCJIOBHSI U BIIMSIHUE Ha ra30BBIM COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHS — 3SKOJOTMYECKHE KpU3HMChl mpounuioro. IlpuunHbel n
CJIEICTBUSI MAacCCOBBIX BbIMUpaHUil. COBpPEMEHHBIM 3KOJOTHMUYECKHI KPU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr m 3amaum  aHTpomosorud. Metonbl aHTpomnosiorud. CraHOBIEHUE
IPECTaBICHUN O MPOUCXOKICHIH uenoBeka. CoBpeMeHHbIC HAyYHbIE TEOPHUH.
CXOICTBO 4YeaoBEKa C KUBOTHBIMH. CHCTEMATHYECKOE TMOJIOKEHUE YEIOBEKA.
CBueTeNnbCcTBA  CXOJICTBA  YCJIOBEKA C  JKUBOTHBIMH:  CPAaBHHTEIBHO-
Mopdooruueckue, AMOPHUOTIOTUYECKHE, (bU3HO0IOT0-0MOXUMHYECKUE,
noBeneH4Yeckue. OTINYHS YeIoBeKa OT KUBOTHBIX. [IpAMOX0KIEHHE U KOMITJIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIILHOM
CHCTEMBEI.

JIBuxymue cunbl ((akTopbl) aHTPOIMOTeHe3a: OMOJOTHYECKHEe, COIMAaTbHBIE.
CooTHolIeHne OMOJIOTMYECKUX M COIUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHEBIE CTauu aHTPOIIOTCHE3a. ABCTpaJIOHI/ITCKI/I — ABYHOTUC MIPCIAKU JIIOJSH.
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UYenoBexk  yMmenbld, I€pBble  M3TOTOBIEHUA opyaui Tpyaa. UYenosek
MPSAMOXOJSAIIMN W TEpBBIA BBIXOA JoAeH 3a mpenensl Adpuku. YenoBek
reiens0epreckuil — OOIMil MpeToK HEeaHJepPTaTbCKOTO YEeNOBeKa M YellOBEeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUM KakK BHJ JIIOJECH XOJOJHOTO KJIMMATa.
UenoBek pa3yMHbId COBPEMEHHOIO THIIA, JIEHHCOBCKUM 4YEJIOBEK, OCBOEHHUE
KOHTHMHEHTOB 32 IpejenamMu AQpuku.

OBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbIH OTOOpP B HOMYJSALUAX
yenoBeka. MyTalmoHHBIA npouecc U noaumopdusM. [lomynsannoHHbIE BOJHBL,
npeiid reHoB, Murpanus u «3h(EeKT oCHOBATENs» B MOMYISAIUAX COBPEMEHHOTO
YeJl0BeKa.

UYenoseueckne pacel. [lonarme o pace. bonpmme pacel:  eBporeongHas
(eBpasmiickasi), aBCTpajO-HETpOUIHAs  (PKBATOPHAIBbHAS),  MOHIOJIOMIHAS
(a3maTcko-aMepuKaHcKas). Bpemss M myTu paccesieHHs 4YeloBeKa IO IUIaHETe.
EmunctBo  yenmoBeweckux pac. HayyHas  HecocTOSTENbHOCTh — pacu3Ma.
[Ipucnoco6neHHOCT, YeNoBEeKa K pa3HbIM YCIOBHSM OKpYXKaroIIed Cpebl.
Bnusinue reorpaduueckoid cpeapl U apeiida reHoB Ha MOpQOJIOTHIO U

(hM3MOJIOTHIO YEeITOBEKA

DKOCHUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTHU

7.1

Paznenbt u 3amaun sxosiorun. CBS3b SKOJIOTHH C IPYTUMH HAyKaMH.
Meroast skosnoruu. I[losieBble HaOMOACHHS. ODKCIEPUMEHTHI B OKOJIOTHU:
NpUPOHBIE M JabopaTopHble. MojenupoBaHue B OSKOJOTHH. MOHHTOPHUHT

OKPYXKAIOIIEH Cpeibl: TIOKAJIbHBIN, PETHOHAIBHBINA U TJI0OATbHBIN

7.2

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

Abuotnueckue akropsl. CBeT Kak skojoruueckuil dakrop. [leiictBue pasHbIx
YYaCTKOB COJIHEUHOIO CIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIPYIIIbI
pacTeHHH M JKUBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHUrHajgpHas pojb CBETA.
DoTONEpUOAU3M.

Temneparypa kak 5kojoruueckuii Qakrop. J[lefictBue TemmepaTrypsl Ha
opranu3Msl. [IoMKnUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocte kak 9kojoruyeckuidt dakrtop. IlpucnocoGienus pacreHHd K
noJyiepXkaHuto BoaHoro Oanmanca. Knaccudukanust pacTeHU MO OTHOLIEHUIO K

BOZC. HpI/ICHOCO6J'IeHI/I$[ JKMBOTHBIX K UBMCHCHUIO BOJJHOT'O pEXKHUMaA.
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Cpensl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3EeMHO-BO3AYIIHAs, ITOYBEHHAs,
rlyOMHHAs ~ TOANOYBEHHAsA, BHYTpUOpraHu3MeHHas. DH3UKO-XUMHUYECKUE
O0COOEHHOCTH cpesl oOuTaHusl opraHu3moB. llpucnocoOieHus opraHusmMoB K
YKU3HU B Pa3HbIX Cpeax.

buonoruueckue putmbl. Buemnue u BHyrpeHHHE pUTMbl. CyTOUYHBIE U TOJIUYHbIE
put™bl. [IpHCIIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHIA
KU3HU.

Kuznennoie Gopmbl opranusmoB. [loHsTe o xu3zHeHHOU (opme. XKu3HEHHBIE
(dbopMbl pacTeHuil: AepeBbs, KyCTapHUKH, KYCTAapHUYKHU, MHOTOJIETHUE TpPAaBBI,
ojiHoJIeTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue daxkTopel. Bumbl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUITHUYECTBO, cMMOM03 U ero ¢dopmbl. [lapazutnsm, koomepaius, MyTyalu3M,
KOMMEHCAIN3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMOJIeHcTBUSL  (Tomuueckue, (Qopuueckue, (¢dabpudeckue). 3HaUeHUE
OMOTHYECKMX B3aMMOJCUCTBUIM ISl CYIIECTBOBAaHUS OPraHU3MOB B Cpefe

oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUS

7.3

DKOJIOTHYECKHE XapaKTEPUCTHUKHU Tomyssiuu. [lomynsius kak Ouojornyeckas
cucteMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKHX OapbepOB U 0COOEHHOCTEH
OroJIOTHH BHIOB B (DOPMHUPOBAHHMH MPOCTPAHCTBEHHOM CTPYKTYPHI MOIYJISIIHA.
OCHOBHBIE TIOKA3aTeNy MNOMYJSIAA: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M
MOJIOBass CTPYKTYpa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLusl.

DKoJoTHYECKass CTpYKTypa mnonyiaanuu. OIeHKa YHCICHHOCTH MOMYJISIIHM.
JlnHamuka monyJanuu U e€ peryasuus. buoTHyeckuil MoTeHIMaa MOMyJIsIuy.
MopenupoBanue AuHaAMUKH nonmyiasuud. KpuBble  pocTta  YHMCIEHHOCTH
nonynsiuuyd. KpuBble BbDKMBaHUA. Perynsinus 4YuMCIEHHOCTH MOIMYJALMN: POJb
(bakTOpOB, 3aBHCAIIMX W HE 3aBHCAIIUX OT IUIOTHOCTH. OKOJOTUYECKUE
crparerun BuaoB (- u K-ctparerun).

[Tonatue 00 »dKojormyeckod Hume Buga. MecrooOutanue. MHoromepHas
MoJzenb 3Kkonornueckon Humu Jx.M. XarunHcona. Pa3Mmepbl 3K0IOrHuYecKoin
Hulu. [loTeHumanbHas ¥ peaau30BaHHAS HUILIN.

Bun kak cucrema nonymauuil. Apeansl BUIOB. Buasl M HMX JKM3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TMOBEACHUS W MUTPAUUid  KUBOTHBIX.

buonoruueckue nHBa3zuu JYXXEPOJHBIX BUIOB

7.4

CoobmectBa opranu3mMoB. buorneno3 u ero crpykrypa. CBsizu MexIy

OopraHu3mMamMu B 6I/IOI_ICH036. DKocucTeMa Kak OTKpbITad CHCTCMaA (AI[)K
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Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHH. Tpodudeckne Henu U CETH.
AbuoTtnueckue 0n0ku sKocucteM. [1ouBel W Wbl B 3KocucteMax. KpyroBopot
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE IOKa3aTeNM IKOCHCTEMbl. buomacca U mpoayKuus. DKOJOTHYECKUE
UpaMUJIbI Yuces, OMOMAaCChl M SHEPTHH.

HanpagiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYMHBL. AHTPOTIOTEHHBIE BO3ACHCTBUS Ha
cykueccuu. KimimakcHoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTONYHMBOCTH COOOIIIECTB.

[Ipupoausie 3KocHCTEMBI. AHTPONOTE€HHBIE HKOCHCTEMBI. ATPOIKOCUCTEMA.
ArponeHo3s. Paznuuns Mexxy aHTpONOT€HHBIMU U PUPOTHBIMUA SKOCHCTEMaMHU.
YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucreM. ['opoackas ¢uopa u
(ayna. CuHaHTpOnuU3alusa ropoackoil paynsl. bruonoruueckoe u xo3siCTBEHHOE
3HauUEHUE arpo’KOCHCTEM U YpOO3KOocHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMO/ICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Iepenoc »HEpruM M BELIECTB MEXKY CMEKHBIMU KOCUCTEMaMHU. Y CTOMYUBOCTD
OpraHU3MOB, TMOMNYJSAIMI M SKOCHCTEM B YCIOBUSX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3/ICHCTBUM

7.5

buochepa — oOmemmanerapHas o00070Yka 3eMJH, T/A€ CYIIECTBYET WIH
cymecTtBoBania ku3Hb. YueHue B.W. Bepnaackoro o Owmocdepe. ObGmactu
ouocdepsl u e€ cocra. JKuBoe BemecTBo Onochepsl U ero GyHKIINH.
3aKOHOMEPHOCTH CyYIIeCTBOBaHMS OHocdeppl. OcoOeHHOCTH Onochepsl Kak
rio0anbHOM  dKocucTeMbl.  J[MHamMHWueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB Hu OHOT€OXMMHYECKHE LHKIBI (yriepojaa, a3ora).
PutMuuHOCTh siBEHHMIT B Ouocdepe.

3oHanbHOCTh OUocdepnl. [lonstre o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHApA,
XBOWHBIC Jieca, CMEIIAaHHbIE M IIMPOKOJIMCTBCHHBIC Jieca, CTCNH, CaBaHHBI,
NYCTBIHU, TPOIUYECKUE JIeca, BBICOKOTOPhsS. KiMMar, pacTUTENbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa u (YHKIHS >KUBBIX CHUCTEM, OIEHKAa UX PECYpCHOTO MOTEHIMala U

o6uocdepHbIX QyHKIMHA

7.6

DKoJIorHnYeckue KpU3UChl U UX NMpUYMHBL. Bo3jelicTBue yenoBeka Ha Ouocgepy.
3arpsi3HeHue BO3AYIIHOM cpeapl. OxpaHa BO34yXa. 3arpsi3HEHUE BOJIHOM CpeEnbl.
Oxpana BoaHbIX pecypcoB. Paspymienne nousel. OxpaHa IOYBEHHBIX PECYPCOB.
W3menenne knumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
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pPacTUTEIBHOTO M KMBOTHOTO MUpa. OCHOBHBIE NMPUHIMIBI OXPAHbI MPUPOIBL.
Kpacupsie kumru. Ocobo oxpansembie mpuponaasie Tepputopun (OOIIT).
Borannueckue caabl U 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPUHIMUIIBI YCTOMYMBOTO PA3BUTHsI YEJIIOBEUECTBA U IPHUPOIBI.
PanponanbHO€  IpUpPONONOIB30BAHUE U COXpPAaHEHHE  OMOJOTMYECKOIO

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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