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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMYy nipenmery "buosorust" (nanee - 6MoIOTHs) HA YPOBHE CPEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DeaepasibHOTro 3akoHa OT 29.12.2012 Ne 273 -03
«O06 obpazoBanuu B Poccuiickoit ®eneparun», ®I'OC COO, Konuenuuum mnpenonaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJIOXEHUH ¢enepanbHoil paboueil mporpaMMsl
BOCTIUTaHUS.

VYuebusiit npenMer «buonorus» yriayOnaéuHoro ypoBHs wusydeHus (10—11 xmaccer)
ABISICTCS OJHMM M3 KOMIIOHEHTOB IpeAMETHOW obsactu «EcTecTBEeHHO-HAY4HbIE MPEAMETHI.
CornacHo monoxeansm PI'OC COO mnpodunbHble ydeOHBIE NpEAMETHl, U3y4daeMmble Ha
yriIyOJIEHHOM YPOBHE, SIBISIOTCS crlocoOoM IuddepeHnranuu o0ydeHnuss Ha YpOBHE CpPEIHEro
obmero o0pazoBaHMs W MPU3BAHBI 00ECHEUUTH NMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHMM,
cpenHuM O0OIMM, CpeaHHM Npo(ecCHOHANBFHBIM M BBICIIUM OOpa3oBaHHeM. B To ke Bpems
KK U3 3TUX Y4E€OHBIX IIPEIMETOB J0KEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE pEIlIEHUE
00pa3oBaTeIbHbIX, BOCIIUTATEIbHBIX U Pa3BUBAIOLIMX 3a/ay, CBA3aHHBIX C MpOoGOpHEeHTaluen
oOydarommxcs W CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOW o00JlacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOrHeil, MEAMLMHON, SKOJIOTHel, MCUXOJOrued, CIOPTOM HJIM BOEHHBIM
JIeTIOM.

[Tporpamma no yuebHomy npeamety "buonorus" naért nmpencraBieHue o LI U 3a7adax
u3y4yeHus yueOHoro npeamera «buosorus» Ha yriayOJnE€HHOM ypoOBHE, ONpeaensieT 0053aTeIbHOe
(MHBapuaHTHOE) MpPEeIMETHOE COJEp)KaHUEe, €ro CTPYKTypUPOBAHME IO pasleiaM U Temaw,
pacripeziesieHue 10 KjaccaM, peKOMEH1yeT I0CIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C Y4y€TOM MEXNpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKUM Yy4eOHOro Ipoliecca,
BO3pACTHBIX 0COOEHHOCTeH oOyuaromuxcs. B mporpamme mo Ouosiornu peann3oBaH MPUHLHUIT
MPEEMCTBEHHOCTH C HM3Yy4YE€HHWEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHwUs,
Omaromaps 4eMy IpOCMaTpuUBaeTCs  HANpPaBJIEHHOCTh Ha  TOCJIeAylollee  pa3BUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHSI, IKOJIOTMYECKOT0 MBIIIICHHS, TPEICTaBICHUN O 370pOBOM 00pase >KHW3HHU, Ha
BOCIIUTAaHUE OEpPEeKHOTO OTHOIICHUS K OKpYKaloIIed MpUpomaHoW cpeme. B mporpamme 1o
OMONIOTHH TaKKe IMOKa3aHbl BO3MOXXKHOCTH yueOHOro mpenMera «buosnorus» B peanuzanuu
tpedoBanniit ®I'OC COO k niaaHUpPyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M I1PEIMETHBIM
pe3yibraTaM oOydeHuss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHOU
JeATeIbHOCTH O00YYaloLMXCsl MO OCBOEHHUIO COJIEp)KaHUs OMOJIOrMYECKOro OOpa3oBaHUS Ha
YPOBHE CpEe/IHEro o011ero oopa3zoBaHus.

VueOHnblii mpeamer «buosorus» Ha ypoBHE cpefHero oouero oOpa3oBaHUsS 3aBeplIaeT
Ouonoruuyeckoe o0OpazoBaHUE B IIKOJIE U OPUEHTUPOBAH HA pacUIMpeHHe U yriayOjeHue 3HaHUH
oOydarolxcss O JKMBOW HpPUPOJE, OCHOBAX MOJIEKYJSIDHOM M KJIETOYHOH Ouosioruw,
SMOpUOJIOTUU M OMOJOTMM Pa3BUTHS, T€HETUKH, CEIEKLINU, OMOTEXHOJIOTHUHU, 3BOJIIOIUOHHOTO
YUEHHS ¥ SKOJIOTHH.

Nzyuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM ypOBHE OPHUEHTUPOBAHO HA
MOATOTOBKY OOYYarOUIMXCS K TOCIEAYIOMIEMY MOJYYCHHIO OMOJIOrHYeCKOro 00pa3oBaHUs B
By3axX M OpraHM3alMsIX CpenHero npodeccuoHanbHOro odpaszoBanus. OCHOBY €ro cojaep)kaHus
COCTaBJSIET CHUCTeMa OMOJOTMYECKHUX 3HAaHMUU, MONYYEHHBIX MpPU HM3YyYEHUU OOydaromuMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTUYECKUX pa3zeioB OWOJIOrMM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, B 10—11 knaccax 3Tv 3HaHUS NONTYYalOT pa3BUTHE. Tak, pacIIMpeHbl U YTiyOIeHbI
OMONIOTUYECKUE 3HAHUS O PACTEHHSX, )KMBOTHBIX, rpudax, OaKTepHsX, OpraHu3Me YellOBeKa,
O0IIMX 3aKOHOMEPHOCTAX JKWU3HHU, JIOMOJHUTENBHO BKIIIOYEHBl OHOJOTHYECKHE CBEICHUS



NPUKIAJHOIO U TMOUCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI AJIs
nocieayrouero Beioopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOrMUECKUX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSAMHU, OJyYEHHBIMU O00Y4arOIMMHUCS NIPH U3YYEHUH PU3UKU, XUMUH,
reorpaduu 1 MaTEMaTHKH.

CrtpykTypa mporpaMMmbl 1o y4deOHOMYy mnpeamety "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBI U HBOJIIOLIMOHHBIA MOAXOABl K H3ydeHHIo Ouosoruu. CoriacHo UM, HU3ydaroTcs
CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJI KUBBIX CHCTEM Pa3HOr'0 YPOBHS OpraHM3alluH,
HBOJIOIIMM OPraHMYECKOro MHUpa Ha 3emiie, COXpPaHEeHHs OHOJOTHYECKOro pa3sHOOOpa3us
miadeTsl. Tak, B 10 kiacce M3y4yaroTcss OCHOBBI MOJEKYJISPHOM M KIJIETOUYHOM Ouosioruu,
SMOPHOJIOTUN U OMOJIOTUY Pa3BUTHUSI, TECHETUKU U CEJIEKLIUU, OMOTEXHOJIOTMH U CUHTETHYECKON
OMONIOTHH, aKTYaIM3UPYIOTCS 3HAHHUS OOYy4aromMXcs MO OOTaHWKE, 300JOTMH, aHATOMHH,
¢u3monorun yenoseka. B 11 kiacce M3ydyaroTcsi 3BOTIONMOHHOE y4EHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buosorus» mNpu3BaH 00€CIEUUTh OCBOCHHE OO0YyYarOUMMHUCS
OMOJIOrMYecKUX TEOpHl W 3aKOHOB, HWIEH, NPHUHIMIIOB M TPaBUJ, JEXKAIMX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTUHBI MHUpPA, 3HAHUW O CTPOCHHUH, MHOT000pasuu u
O0COOCHHOCTSIX KJIETKHM, OpraHu3Ma, MOMYJISIHH, OWOLEHO03a, HKOCHCTEMBI, O BBIIAIOIIUXCS
HAy4YHBIX JTOCTIKEHHUSIX, COBPEMEHHBIX HCCICIOBAaHUSX B OWOJIOTMH, MPUKIATHBIX acleKTax
Ouonornueckux 3HaHuWid. [[1s pa3BUTHS U MOAAEp)KaHUA MHTEpeca oO0ydarolmuxcs K OMoJIoruu
Hapsily cO 3HaYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACPKaHUHU MIPOrpaMMBbI 10
OMOJIOTUU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS W PAa3BUTHS TOW WJIM WHOU
obyactu GMOJIOTMH, BKJIAJIOM OTE€UYECTBEHHBIX M 3apYOCKHBIX YUEHBIX B pelleHHE Ba)KHEHIINX
OMOJIOrMYECKUX U HKOJIOTUYECKUX MPOOIIEM.

Llenp n3yuenust yueOnoro npeamera «buosnorus» Ha yriy0iaEHHOM ypoBHE — OBJIa/IeHUE
00y4aroUMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJHHON OpraHU3alMd >KHUBBIX CHCTEM
Pa3HOro paHra v NpuoOOpeTeHHuEe YMEHUH HCIOIb30BaTh 3TH 3HAHUSA B (DOPMUPOBAHUU HHTEpeca
K omnpenenéHHol o0iacTu MpopecCHOHATBHON NesATEIbHOCTH, CBSI3aHHOW ¢ OWMOJIOTHEH, W K
BBIOOpPY Y4EOHOTO 3aBEACHHUSI JIJIsI IIPOIOJDKEHUS O OJIOTHYECKOT0 00 Pa30BaHMSL.

JlocTmkeHne Lenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriry0ia€éHHOM ypoOBHE
00€eCreunBaeTcsl pelieHUEeM CIEAYOLINX 3a1a4:

OCBOCHHE  OOYYalOIUMHUCA  CHUCTEMbl OHMOJOTMYECKUX 3HAHUU: 00  OCHOBHBIX
OMOJIOrMYECKUX TEOpUsX, KOHIEMIUAX, THIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBHIIAX,
COCTAaBIMIIOUIMX COBPEMEHHYI0 E€CTECTBEHHO-HAay4YHYI0 KapTHUHY MHpa; O CTPOEHUH,
MHOTr000pa3uu U OCOOEHHOCTSIX OMOJOTMYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJISIUs, BUJ,
ouoreorneHo3, Ouocdepa); O BBIJAOIIUXCI OTKPHITUAX W COBPEMEHHBIX MCCIEIOBAHUAX B
OHOIOrHu;

O3HaKOMJIEHHE  OOydYalomUXCcs €  METOJaMH  [O3HAHUS  JKUBOH  NPHPOJBI:
HCCJIEZIOBATEIHLCKUMHU METO/IaMU OMOJIOTMYECKUX HaYK (MOJIEKYISPHON U KJIETOYHOU OuoJioruu,
SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTMU U CUHTETHYECKON
OMONOruM, MAJCOHTOJIOTUH, OKOJIIOTMH);  METOJAaMU  CaMOCTOSATEIBHOIO  INPOBEIEHUS
OMOJIOrMYECKUX MCCIeA0BaHUNM B Jlabopatopuu M B mpupoae (HaOmroaeHue, H3MEpeHue,
9KCIEPUMEHT, MOJIEINPOBAHHE);

OBJIaZIeHHE OOYYAIOUIMMMCS YMEHHUSMHU: CaMOCTOSATEIbHO HAaXOIUTh, aHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYIO HH(POPMALINIO; MOJIb30BATHCS OMOJIOTMYECKONW TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHaBIMBAaTb CBSI3b MEXIY pa3BUTHEM OHOJOTMM M COLMAIBHO-
SKOHOMUYECKUMH M HKOJIOTMYECKUMH IpOoOJIEeMaMM 4YEJIOBEYECTBA; OLIEHUBATh MOCIEICTBUA



CBOEH JeATEeNbHOCTH IO OTHOLICHHIO K OKpYXarolled NpUpOJHON cpene, COOCTBEHHOMY
3I0pOBBI0 M 3JI0POBBIO  OKpYXKAlOIIMX JIIOJeH; OOOCHOBBIBATH U  COOJIIOJIaTh  MEpPHI
Npo(UIaKTUKU MH(EKIHMOHHBIX 3a00JIeBaHU, NpaBuia MOBEIEHUS B MPUPOAE U OOecredeHUs
0e3011acHOCTH COOCTBEHHOW KU3HENESITEILHOCTH B YPE3BBIYAMHBIX CUTYaIUSIX MPUPOJHOIO U
TEXHOT'€HHOT'O XapaKTepa; XapaKTepHU30BaThb COBPEMEHHbIE Hay4yHbI€ OTKPBITUS B 00JacTH
Oouonoruy;

pa3BUTHE Yy OOYYAIOIIMXCS WHTEIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMHU M COBPEMEHHBIMH HCCJIEOBAHUSMHU B OMOJIOTHH,
pelaeMplMU €10 MpoOJEeMaMH, METOJO0JOTHuell OMOJIOrMYeCKOro HMCCIENO0BaHUs, IPOBEACHUS
9KCHEPUMEHTAIbHBIX MCCIEIOBaHUM, pelleHus OWOJOrMYecKuX 3ajJad, MO eIMpOBaHus
OMONOrNYECKUX 00HEKTOB U MPOIECCOB;

BOCIIUTaHUE y OOyYaOIMXCsl IEHHOCTHOTO OTHOIIEHUS K XXUBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ O0BeKTaM U SBJIEHUAM; (OPMUPOBAHUE DSKOJOTHYECKOM, TI'€HETHYECKON
IPaMOTHOCTH, OOLIeH KyJIbTypbl MOBEIACHHUS B IPUPOAE; MHTETPallUd €CTECTBEHHO-HAY4HbIX
3HAHUH;

npuodpereHre 00y4aroIMMHUC KOMIETEHTHOCTH B PallMOHAIBLHOM IPUPOOINO0Ib30BaHUU
(coOmroieHne MpaBWJl TOBEACHUS B IPUPOJAE, OXpaHbl BHUAOB, 3KOCUCTEM, Ouocdepsl),
COXpaHEHUU COOCTBEHHOIO 3/I0POBbS U 3J0POBbS OKPYXKAOIIMX JHOAEH (coOmoaeHus mep
npoguiaakTuku  3a0osneBaHuii, obOecrnedyeHue  OE30IMACHOCTH  JKU3HEAEATENBHOCTH B
Ype3BbIYaiHBIX CUTYALUSAX MPUPOJHOIO U TEXHOT'€HHOI0 XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS
OMOJIOrMYeCcKUX 3HaHUI U yMEHU B TOBCEIHEBHOM JKU3HH;

CO3/IaHHM€ YCJIOBHUH JJIi OCO3HAHHOIO BbIOOpa O0O0Yy4alOMMMUCS HHJIWBHYaJIbHOU
00pa3oBaTeIbHON TPACKTOPHH, CIHOCOOCTBYIONIEH MOCHENYIOIEMY MpodeccuOHAIbHOMY
CaMOOIIPE/ICICHUIO, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMM HHTEpECaMH U MOTPEOHOCTIMU
peruoHa.

OOmiee 4yMCIO YacoB, OTBEJCHHBIX Ha M3y4yeHHE OHOJOTMHM Ha YIIyOJEeHHOM YpOBHE
cpenHero obmero obpazoBanus, coctaBisgeT 204 yaca: B 10 kmacce — 102 wgaca (3 uaca B
Heznemo), B 11 xknacce — 102 yaca (3 vaca B Hezelno).

Ot0op oOpraHm3alMOHHBIX  (GOpPM, METOJOB M CPEICTB OOy4YeHHs OHOJIOrHH
OCYILIECTBIISAETCS ¢ Y4ETOM cleUU(UKHU €ro COIEp)KaHHs M HaIPaBJIEHHOCTU Ha MPOJOJDKEHUE
OMOJIOrMYecKOro 00Opa3oBaHMs B OpPraHMU3alMSIX CPEAHEr0 NPO(ECCHOHAIBHOTO U BBICILErO
o0Opa3oBaHws.

OOs3aTeNbHBIM yCIOBUEM MpH 00yuyeHHHM OMOJIOTMU Ha YIriIyOJEHHOM YpPOBHE SIBISETCS
npoBefeHHE JTa0OpaTOPHBIX M NpakTHdYeckux pabor. Takke ywactue oOydaromuxcs B
BBIIOJTHEHUN TPOEKTHBIX M Y4eOHO-MCCIIENOBAaTENbCKUX padoT, TeMaTHKa KOTOPBIX
OIIpEIIeNAeTCS y4YUTENIeM Ha OCHOBE MMEIOLIMXCS MaTepUalbHO-TEXHHUYECKUX PECYpCOB U
MECTHBIX ITPUPOTHBIX YCIOBHHA.



COJEPXAHUE OBYYEHUA
10 KJIACC

Conepxanue 1porpamMmsel, BBIACICHHOE KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocyapcTBeHHOM utoroBoi arrecranuu (I'1A).

Tema 1. buoJiorusi kKak Hayka

CoBpeMenHasi OMONOTHsl — KOMIUIEKCHass Hayka. KpaTkast ucTopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaeMble UMU TpoOJsieMbl. DyHIaMeHTaldbHBIC, MPHUKIAIHBIE U
MTOMCKOBBIE HAYYHBIE UCCIICIOBAaHHS B OMOJIOTHH.

3HaueHue OHOJOrMU B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI
mupa. Ilpodeccun, cBs3anHble C OuHojoruedd. 3HaueHWE OWOJOTMM B  MPAKTHYECKOU
JEATENBHOCTA 4YEJIOBEKAa: MEIULUHE, CEIbCKOM XO34MCTBE, IIPOMBILIUIEHHOCTH, OXpaHe
IPUPOBIL.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I.
Mengaens, B. U. Bepnanckuii, 1. II. [laBnos, . . MeunuxoB, H. M. Basuios, H. B.
Tumodeer-PecoBckuii, Jx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBS3b OMOJOTUU C IPYTrUMH Haykamu», «CrcTeMa OHOIOrHYecKuX
HayK».

Tema 2. 7KuBble cucTeMbl M X H3yUeHHE

JKuBble cucTembl Kak npeamMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, AMCKPETHOCTb WU IIEJOCTHOCTb, CIOXKHOCTh W YHOPAIOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpPraHU3allMs, CaMOBOCIPOM3BEIECHHUE, pa3dpa)kKMMOCTh,
U3MEHYHMBOCTb, POCT U pa3BUTHE.

VYpoBHM OpraHu3alyMd JKUBBIX CHUCTEM: MOJICKYJSIPDHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIM, MON yJISIUHOHHO-BU0BOM, 3KOCHUCTEMHBIN (OMOreOIEHOTUYCCKHIA ),
ouocdepnsrii. [Iporeccrl, mpoucxoasimme B KUBBIX cucTeMax. OCHOBHBIE NMPH3HAKU KHUBOTO.
XKuzsp kak ¢opma cymectBoBaHus Matepuu. Hayku, usyuaronye >kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLiu.

W3yuyenne xuBbIX cucteM. Mertonbl Ouonorunueckoil Hayku. Habmonenue, nusmepenue,
JKCIIEPUMEHT, CHCTeMaTu3auus, MeraaHaiu3. [loHATHe o0 3aBUCHMOM U  HE3aBUCUMOU
nepemeHHol. [lmanupoBanme skcnepumenta. lloctanoBka u mpoBepka runores3. Hynesas
runores3a. [Tonstue BeIOOpKH U €€ nocTOBepHOCTh. Pa3dpoc B Omonornyeckux AaHHbix. OueHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJibTaToOB. [IpUUMHBI HCKaKEHUsI pe3yIbTAaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOr O TECTA.

JleMoHCcTpanuu

Tabmuuel u cxembl: «OCHOBHbIE IpU3HAKM JKU3HW», «buonoruueckue cucremsly,
«CBOICTBa )KMBOW MaTEpUN», «YPOBHU OPraHU3aLUU KUBOH MPUPOAb», « CTpOEHHE )KUBOTHOU
KiIeTkn», «TkaHuM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOI'O  OpraHUu3May,
«buoreorenosy, «buocdepar, «MeToabl U3ydeHUs )KUBOH TPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE JJIsl IPOBE]CHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonb3oBaHHE Pa3IMUYHBIX METOAOB MPU HU3YUCHHH KUBBIX
CUCTEMM.

Tema 3. buosorusi KjieTku



Kinerka — cTpykTypHO-(QyHKIHOHAJIbHAS €AMHUIA XKUBOrO. VICTOpUS OTKPBITHS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBI€ ITOJIOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUHU.

MeToabsl MOJNEKYJISIpHOM U KJIETOYHOH OHOJIOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anekTpodope3, METOJ  MEUYEHBIX aToMOB, Ju(depeHIManbHOe  LEHTpU(]yrupoBaHue,
KyJIbTUBUPOBAHUE KJETOK. M3yueHue (PUKCUPOBAHHBIX KiemoK. DIEKTPOHHAs MHUKPOCKOIHS.
Kongpoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpanuu

IToprpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmunel 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBI MHKpockom», «Mcropus
pa3BUTHA METOJ0B MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOINpENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuabHbIX KIETOK.

IIpakTHyeckas padora «lI3ydeHue METOAOB KJIETOUHOW Ouoioruu (Xxpomatorpadus,
anekTpodopes, nupdepennnansaoe neHTpudyrupopanue, [1LIP)».

Tema 4. Xumuuyeckasi OpraHu3anus KJIETKH

XUMHUUYECKHI COCTaB KJIETKU. MaKpo-, MUKpPO- U YJIbTPAMHUKpO3JIeMeHThl. Boia u e€ ponb
KaK pacTBOPUTENS, pPEarcHTa, ydacTue B CTPYKTYPUPOBAHMM KJIETKH, TEIJIOPETrYJIILHH.
MuHepanbHbIE BEIIECTBA KJIETKH, UX OHoorudeckas poib. Pojib KATHOHOB U AHHOHOB B KJIETKE.

Oprannyeckue BeniecTBa KJIETKH. buomornueckue nomumepsl. benku. AMHUHOKHCIOTHBIN
cocraB OenkoB. CTpykTyphl OesikoBOM Monekyibl. IlepBuuyHas cTpykTypa Oenka, menTuaHas
cBs3b. BropuuHas, TpeTuuHas, 4yeTBepTUYHas CTPYKTyphl. JleHartypauus. CBoiicTBa O€NKOB.
Knaccudukanus 6enxoB. buonorndeckue GpyHkiuu 6emkoB. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, AMcCaxXapubl, OJIMrocaxapujbl W monucaxapuisl. OOmmii
IUIaH CTpPOeHHs M (PU3UKO-XMMUYECKHE CBOWCTBAa yriIeBOOB. buonoruueckue ¢GyHKIUU
YIIIE€BOMOB.

Jlumuasl.  'mapodunbHO-TuApodoOHBIe  cBoiicTBa.  Kiaccupukamuss — JIHMIUAOB.
Tpurmuuepuas, Gpocdonunuabl, BOCKH, crepouabl. buonornueckue ¢pynkuun nmunuaos. O6mue
CBOMCTBa OMOJIOTHYECKUX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
ITOJIYIIPOHHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenne HyknenHoBeix kucior. Hykneotumsl.
[Mpuaun kommiemenTaproctu. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoiiHas cnupaisb.
Mecronaxoxnenne u ouonorndyeckue pyakuun JJHK. Buger PHK. @ynkiuu PHK B kietke.

Crpoenue mosiekynbl AT®. Makpoapruueckue cBsizu B MoJiekysie AT®. buonoruueckue
¢yaknun  AT®. BoccraHoBJEHHBIE TIEPEHOCYMKHM, HX (QYHKIUM B KIETKe. [[pyeue
HYK1eo3uompugocpamol (HTD). CexBenupoBanue  JJHK.  Memoowt  cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouosnorus: OMoXuMuueckue U Ouodu3NUEecKUe HCCIIEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl OuoMonekyi. Mooeruposanue cmpykmypol u Qyukyu
Ouomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMONIEKVI U
UX HenpuUpOOHbLIX AHANO208.

JdemoHcTpanumn

IToptpertst: JI. [Tomunr, [x. Yorcon, @. Kpuk, M. Yunkunce, P. ®panxmun, @. Canrep, C.
IIpy3unep.

HAuarpammsel:  «PacrpeneneHue XMMHUYECKHUX DJIEMEHTOB B HEXUBOW  NPUPOAE»,
«Pacripenenenne XuMHUYECKUX 3JIEMEHTOB B KUBOW IIPUPOIELN.



Tabmuuer u cxemsl: «[lepuoanueckas Tabmua XMMHYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIeKyJbl BOABD», «BeimectBa B cocraBe opraHuzMoB», «CTpOEHHME MOJEKYJbl OeKay,
«CTpyKTYyphl O€JNKOBOIl MOJEKyibl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOoJeKyll
munuaoBy, «HyknenHoBsie KUCHOThDY, «CTpoeHne MoJeKyiasl ATD».

O6opynoBaHue: XMMHUYECKas [1OCy1a U 000pyA0BaHUE.

JlaboparopHas pabora «OO0Hapy)eHHE OSITKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITUI.

JlabopaTopHas padora «lccienoBanue HyKJIEMHOBBIX KUCIOT, BBIIEICHHBIX M3 KIETOK
pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne H QYHKIHMH KJIETKH

Tunel KIETOK: dyKapuOTHUECKas W Tpokapuotudeckas. CTpyKTypHO-(yHKINOHAIBHBIC
00pa30BaHMSI KJICTKH.

Crpoenne mnpokapuoTuyeckod kierku. Kierounas creHka Oaktepuid u  apxeil.
OcoOeHHOCTH CTPOEHUSI TeTepoTpOo(HON U aBTOTPOGHON MPOKAPUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenne u GyHKIIMOHUPOBAHUE dyKapuOTHUECKOol kieTku. IlnazmaTuueckas memOpaHa
(mnazmanemma). CTpyKTypa TUIa3MaTU4YecKol MemOpaHbl. TpaHcmopT BemiecTB —uepes
TJIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIM (nuddys3us, ooOneryéunas auddysus), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKTUBHBIN TpaHcmopt). [lomynmponunaemocts meMOpanbsl. Paborta
HATpUIi-KalIMeBOro Hacoca. JHOLUUTO3: MUHOUTO3, (GaronuTo3. Jk30muTo3. Kierounas creHka.
CtpykTypa u QYHKIMH KICTOYHON CTEHKU PaCTEHHH, IpruOOB.

Huronnasma. Hutozons. Lurtockenmer. [IBmxenune mnutTominazMbl. OpraHouabl KIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKU: sHAoMmIa3Matudeckas cetb (IIIC), anmapar ['ombmku,
JIM30COMBI, UX CTpoeHHe M (YHKIMH. B3anmMocBsI3bp 0JHOMEMOpAHHBIX OPraHOUIOB KIJIETKH.
CtpoeHre TpaHyISIPHOTO peTuKyiyma. Mexanusm Hanpasienus 6eakoe 6 JOIIC. CunHte3
pacTBOopuMbIX  OenkoB. CHHTE3  KJIETOUYHBIX MeMOpaH. ['nmaakuii  (arpaHyJaspHBIN)
SHIOIUIA3MAaTHYECKUi peTukyiyM. CekperopHas ¢GyHKIus annapata [onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmupoexa benxkos 6 annapame I 0160xcu. TpaHCcnopT BEIIECTB
B KieTke. Bakyonu pactutenbHbIX KiieToK. Kierounsiii cok. Typrop.

IToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHAPHM, IIACTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
(GyHKIMM MHUTOXOHApUW u Tuiactul. [lepBUuHblE, BTOpPUYHBIE U CIIOKHBIE TJIACTHABI
(OTOCHUHTE3UPYIOUIMX 3YKapHOT. XJIOPOIJIACTBI, XPOMOILJIACTHI, JICHKOMJIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranousl kietku CTpoeHne U GyHKIUM HEMEMOpPAHHBIX OPraHOHI0B
KIeTKUu. PuGocombl. [Ipomeoscymounvie  guiamenmoi. MUKpODUIAMEHTBL. AKMuHOGblE
Muxkpoguiamenmeol. MpIlIeYHbIE KIETKU. AKMUHOGbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Mukpotpy6bouku. Kierounsii wneHtp. CTpoeHHE U JABUKEHHE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompybouxkamu. Momopmvie benxu.

Anpo. O6onouka siipa, XpOMaTuH, KapHoIJja3Ma, SAPBIILKA, UX CTPOCHHE U (YHKIHH.
SAnepusiit 0enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PacHONIOKEHHE XPOMOCOM B HHTEp(a3zHOM
aape. Dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBI. Junamuxa sdepHou
obonouxu 6 mumo3se. AoepHulii mpancnopm.

Knerounbie  BkmroyeHusi.  CpaBHUTENbHAs ~ XapaKTEpUCTUKA  KJIETOK  DYKapUOT
(pacTUTENBHOMN, YKUBOTHOM, TPUOHOM ).

JdemoHcTpanuun



[TopTpeTtsi: K.C. MepexkoBckuid, JI. Maprysnuc.

Tabmuuel u cxembl: «CTpoeHHE JYKApUOTUYECKOW KiIeTKn», «CTpoeHHe KUBOTHOM
KJIETKH», «CTPOEHHUE PaCTUTENBHOU KIETKN», «CTpoeHne MUTOXOHAPUW», «Sapo», «CtpoeHune
MIPOKAPUOTUYECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl pPacTUTENbHBIX, MUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHabHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHne cTpoeHus KIETOK Pa3JIMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KICTOYHOU MEMOPaHBD».

JlaGoparopnasi paGora «/ccnenoBaHue Mmiaa3Mosin3a M J€IJIa3MOIM3a B PAaCTUTEIbHBIX
KIIETKaX».

IIpakTHyeckas padora «3yueHne IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NPeBpPALlICHUE JHEPITUHU B KJIETKe

Accummianusg M JUCCUMMJIALUS — JIB€ CTOPOHBI MeTabosm3Ma. Tuibl oOMeHa BEIECTB:
aBToTpoHBII W  TerepoTpodHbIl. VYyacTue Kuciopoga B OOMEHHBIX  IIpoleccax.
DHepreTnueckoe oobecrnedeHne KieTku: mnpeBpamieHue AT® B oOMeHHBIX IMpoleccax.
depMEHTAaTUBHBIN XapaKTep peakiuil KieToyHoro mertabonusma. depMeHTHl, UX CTpOEHHE,
cBoiicTBa M MexaHu3M JnenctBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHUYECKHX
KaTanu3atopoB. benku-akTUBaTOpPHl U OCNKH-MHTUOUTOPBL.  3aBHCHUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKIIUNA OT Pa3aHYHbIX (PaKTOPOB.

IlepBrUuHBI CHHTE3 OpraHMYEeCKUX BellecTB B KieTke. DOoTOoCHHTE3. AHOKCU2EeHHbI U
oxcueenHnvlli  pomocunmesz 'y baxkmepuii. Ceemocooupaiowue nueMenmvl U NUSMEHMbl
peakyuonrHoz2o yenmpa. Poib XjopomnjacToB B npoiecce ¢orocuHTe3a. CBeToBass 1 TEMHOBAs
daspl. @omoovixanue, Cz., Cs. u CAM-munvi pomocunmesa. IIpogyKTHBHOCTh (HOTOCHHTE3A.
BnusHue paznuuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIHPYIOLTHE
Oakrepuu, xKene300aKkTeprun, cepodakTepuu, BOJOPOIHbIE OaKTepuH. 3HAUCHHE XEMOCHHTE3A.

AnaspobHble opranu3Mel. Bunasl Opoxenns. [IponykTel OpoKeHUS U WX HCIOIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHMKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30OYIUTENIN
Oone3Heil.

AdpoOHbIE OpraHu3Mbl. JTanbl dHEprerudeckoro oomena. I[loAroToBUTENbHBIN 3Tall.
I'mukonn3 — 6ecKUCIOPOAHOE PACIIETIIICHUE IITFOKO3BI.

buonorunyeckoe okucieHue, UM KIETOYHOE AbIXaHue. Pojib MUTOXOHIpHUN B mpoleccax
ouonorunueckoro okxucienus. Lluknnueckue peaxiuu. OxucnurtenbHoe (ochoprimpoBaHUe.
Onepeuss membpannozo epaoueuma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaswi. [lpeumymiectBa a’poOHOro TyTH oOOMEHa BELIECTB IMepel  aHa’POOHBIM.
D} PeKTUBHOCTD IHEPTrETUYECKOI0 OOMEHa.

JleMoHCcTpanuu

IToprpersr: [Jx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Dnrensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DPoOTOCHHTE3Y, «DHEpreTndeckuii oomen», «bmocuHTe3 Oenkay,
«Ctpoenue pepmenTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE /JIsl IPUTOTOBJICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHasi paGora «l3yueHue KaTalMTUYECKOH AaKTHBHOCTH (epMeHToB (Ha
IIpUMEpE aMUIIa3bl UM KaTaasbl)».



JlaGoparopnasi pabora «l3yuyeHue (QepMEHTATUBHOIO pACIIENJICHHUS MEepPOKCHIa
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaboparopHas pabora «CpaBHEHHE MTPOI[ECCOB (DOTOCHHTE3a M XEMOCHHTE3a.

JlaboparopHas pa6ora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U IBIXaAHUSD).

Tema 7. HaciencrBeHHas nHgopManus u peaju3anus €€ B KIeTKe

Peakuun mMarpuuHoro cuHrtesa. [I[puHIUMI KOMIUIEMEHTAPHOCTH B PEAKIMSAX MATPUUHOTO
cuHTe3a. Peanmmsanus HaciencTBeHHONW wHOpManuu. ['eHeTHYecKuil KoJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHte3 PHK. [IpuHUUMIBI TpaHCKpUIIMU: KOMILJIEMEHTAPHOCTD,
AHTUTNIAPAIIIEIBHOCTh, aCUMMETPUYHOCTh. Co3zpesanue mampuunvix PHK 6 sykapuomuueckotl
xknemxe. Hexooupyrowue PHK.

Tpancnauusa u e€ sransl. Yuactue TpaHcnopTHelx PHK B Onocunrese Oenka. YcnoBus
OouocunTe3a Oenka. KogmpoBanue aMuHOKUCIIOT. Pons pubocoMm B OnocuHTEe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHu3anus reHoMa y MPOKApUOT U
9YKapuoT. Perymsmus akTHBHOCTM T€HOB Yy MIpokapuoT. I'mmore3a omepona (®P. XKaxob, XK.
MaHno). MonekynapHvle MmexaHusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enos. Perymsius 0OMEHHBIX MpolieccoB B kieTke. KiieTouHslii roMeocTas.

Bupychl — HeksieTouHble (POPMBI )KU3HU U 00JMraTHbIe Mapa3uThl. CTpoeHHEe MPOCTHIX U
CIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusuenwviti yuxn J[HK-codepoicawux
supycos, PHK-cooepoicawux eupycos, bakmepuogazos. Obpammuas mpaHCKpunyus, pegepmasd,
unmezpasa.

BupycHpie 3a0oneBaHusi 4esnoBeka, KHUBOTHbIX, pacrenuii. CIIMJ, COVID-19,
COL[MaJIbHbIE U MEIUIIMHCKIE TPOOIIEMBI.

Buoungopmamura: unmeepayus u ananusz donvuux maccueos («bigdatay) cmpyxkmyproix
ouonoeuueckux Oaunvix. Hanomexnonocuu 6 o6uonocuu u meouyuwne. IIpocpammupyemoie
@yuxyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoOHCTpanuu

ITopTpetsi: H. K. Kosbrios, /. . UBaHOBCKHIA.

Tabmuust u  cxembl: «buocunTe3 Oenka», «l'eHernueckuit kom», «Bupycoi»,
«bakrepuodarn.

I[IpakTnueckas padora «Co3znanue MO BUPYCa».

Tema 8. ’)Ku3HeHHBIH HHUKJ KICTKH

Knerounslii muki, ero mepuoasl u perynauua. MuTepdaza um muto3. OcobeHHOCTH
IpOIIECCOB, MpoTeKamIuX B uHTepdasze. [loaroroska kietku K Aenenuro. [IpecuHreTnyeckuit
(MOCTMHUTOTHYECKHIA), CHHTETUYECKUH U TOCTCUHTETHYECKHUH (MPEeMUTOTHUYECKUN) MeprOabl
uHTEpPa3bI.

Matpuunbii  cunte3 JHK — pemmkaums. [Ipunnunsr  permmkanuu — JHK:
KOMILJIEMEHTApHOCTh,  IOJIYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaJUIEIbHOCTb. MeXaHu3m
penmukanuu  JJHK. Xpomocombl. Ctpoenune xpomocom. Temomepbl u  TeaoMmepasa.
XpOMOCOMHBIH HAabOp KJIETKH — KapuOTUN. JIUIUIOMAHBIN U TarmiouIHbIH HaOOphl XPOMOCOM.
I'omonornunbie XxpoMocomsl. [10510BbIE XPOMOCOMBI.

Henenue xierkn — Muto3. CTagud MUTO3a U MPOUCXOIAIINE B HUX MPOUECCHl. UMb
MuTo3a. KapnoknHes u nUTOKMHE3. bronornyeckoe 3HaueHue MUTO3a.

Perynsanust MUTOTHYECKOTO IHWKIAa KIeTKH. [IporpamMmupyemasi KieTouHash THOEIb —
aromnTos.



Knerounoe sapo, xpoMmocombl, (yHKIMOHATIbHASI TeHOMUKA. Mexanuzmbl npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «LJugposas kiemrkay — ououngopmamuiecxue
Mooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «KWU3HEHHBI UK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOM),
«Pemmxkanus JITHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MUTO3 B KJIETKaX KOpeIlKa
JyKay.

JlaboparopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITPENapaTaxy.

Jlaboparopnas padora «HabGmonenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JykKa (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHune U GyHKUMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opranu3MoB.  OJHOKIETOYHBIEC,  KOJIOHUAJbHBIE,
MHOT'OKJIETOUHbIE OpPraHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HENESTENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu,
apxeH, OJJHOKJIETOUHbIE TPUObI, OJTHOKIETOYHBIE BOAOPOCIH, Ipyrue Npotuctel. KonoHuansHbie
OpPraHU3MBbl.

B3auMocBs3b yacTell MHOTOKJIETOYHOI'O opraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTeNbHBIX TKaHEW: oOpa3oBaTellbHas, IOKPOBHas,
MIPOBO/ASINAs, OCHOBHAs, MexaHuuyeckasi. OcoOeHHOCTH cTpoeHUs, (QPYyHKIUN U PacHOJIOKEHUS
TKaHEW B OpraHax PacTeHUM.

TkaHu OSKMBOTHBIX W  4YeJOBEKAa. THWMNBI JKUBOTHBIX TKAaHEW: OSMHUTEIUaIbHAs,
COCIUHUTEINbHAS, MBbIlIeYHas, HepBHAsA. OCOOEHHOCTH CTpOeHHS, QYHKIUA U PaCHOJIOKEHUS
TKaHEW B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHuil. OpraHbl 1 CUCTEMBI OPraHOB
KUBOTHBIX U uesoBeka. OyHKIUU OPraHOB U CUCTEM OpPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapyxHbIif 1 BHyTpeHHM ckeneT. CTpOeHUE U TUIIBI COSTUHEHUS
KOCTEH.

JBmkeHue oOpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpraHu3MoB: aMEOOUIHOE,
KI'YTUKOBOE€, DPECHUYHOE. JI[BMKEHHE MHOIOKJIETOYHBIX PpACTEHUN: TPONM3Mbl MU HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KMBOTHBIX M YeJIOBeKa: MbllieyHas cucrema. Pedrexc. CkeneTHbie
MBIIIIBI U X paborTa.

[Iutanue opranu3mMoB. llornouieHue BOABI, YIVIEKMCIOrO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussiMu. IlutaHue XKUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPUKJIETOYHOE IHUILIEBApPEHUE.
[lutaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENbl MUILEBAPUTEIBHOTO TpakTta. I[luieBapuTenbHbIE
xene3bl. [IumeBapurenbHas cucreMa 4esioBeKa.

Hpixanue oprann3mMoB. Jpixanue pacteHuil. J{pixanue wuBoTHBIX. udy3us razos uepes
nmoBepxHoCTh KieTku. KokHoe apixanue. JlpixaTenbHasi moBepXHOCTh. JKabOepHoe W NErodHoe
npixaHue. JIpIXaHue TMO3BOHOUYHBIX J>KMBOTHBIX W 4YEJIOBEKA. ODBOJIOIMOHHOE YCIOKHEHUE
CTpOEHHsl JIETKMX IMO3BOHOUYHBIX JXUBOTHBIX. JlpIXaTenmbHas cucTeMa deloBeka. MexaHu3M
BEHTUJISILIAU JIETKUX Y TITUI] M MJICKOMUTAarOIMX. Perymsimus neixanus. J{pixateapbHbie 00bEMBI.

Tpancopr BemecTB y OpraHu3MoB. TpaHCIIOpTHBIE cUCTEeMBbI pacTeHuil. TpaHcmopr
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KUBOTHBIX M desoBeka. Cepjie, KpPOBEHOCHBIE COCYIbl W KpoBb. Kpyru



KpOBOOOpaIleHus..  OBOJIOLMOHHBIE  YCJIOXKHEHHMS  CTPOEHHMS  KPOBEHOCHOW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHu3sMoB. Beiaenenne y pacteHuidl. BeineneHne 'y  KMBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BbieneHus. @OunpTpanus, cekpeluss U oOpaTHOe
BCachlBaHME KaK MEXaHU3MbI pabOThl OPraHoB BbiaeeHUs. CBsI3b MOJOCTH T€JIa C KPOBEHOCHOMH
U BBIIEIUTENBHON CHCTEMaMH. BpleneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenne u pyHkimonupoBanue Hegpona. O6pa3zoBaHHE MOUYHU Y UETTOBEKA.

3amuTa Yy OpraHu3MOB. 3amIuTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopel OakTepwil u
LUCTHI MPOCTEHIINX. 3aIMTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. Cpeacrsa naccuBHOU U
XUMHYECKOM 3a1uThl. DUTOHLHIBL.

3amuTa y MHOIOKJIETOUHBIX )KMBOTHBIX. [IOKpOBBI M MX IpOM3BOHBIE. 3aIIMTa OpPraHU3Ma
or Oone3neil. MmMmyHHas cucrema dYenmoBeka. KieToYHBII M TyMoOpanbHBIH HWMMYHHTET.
Bpoxn€uubii u  npuoOperéHHbI  crienuduueckuid  MMMYHUTET. Teopuss KJIOHaJIbHO-
cenektuBHOro nmmynuteta (I1. Dpmmx, @. M. bepuer, C. Tonerasa). BocnaimTenbHbIe OTBETHI
opraHu3MoB. PoJib BpoXkAEHHOI0 UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkumocTs M peryssiiMs y OpraHu3MoB. Pa3npa)kuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpakuMocTs U perynsuus y pacreHuil. PocToBble BemecTBa U HX
3HauYCHHUE.

HepBHas cuctema u peduekTopHas peryysinus y >KUBOTHbIX. HepBHas cuctema u eé
OTJEJbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHMS HEPBHOM CHUCTEMBI Yy XHMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymopasibHast peryysiiiss W SHIOKPUHHAs CHCTEMA JKMBOTHBIX M uesoBeka. JKeinessl
SHJOKPUHHOM CHCTEMBI M HMX TOpMOHBI. /JlefictBue TOpMOHOB. B3auMMmoOCBs3b HEPBHOM U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cuctema.

JleMoOHCTpanuu

IToprper: U. II. ITaBnos.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHCTEMBl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHee CTpOCHME HACEKOMBIX», «TKaHM pacTeHHI»,
«KopueBsie cucrembl», «Ctpoenue crtelus», «CTpoeHue JIHUCTOBOW NJIACTUHKW», «TkKaHM
KHUBOTHBIX», «CKener uenoBeka», «lluimeBaputenbHas cucrema», «KpoBeHOCHas cHucTeMay,
«/lpixaTenmpHas  cucrema», «HepBHas cucrema», «Koxa», «MpblueyHas cucremay,
«BblaenurenbHas cucreMay, « JHIOKpUHHAs cuctema», «CTpoeHue Mblb, «MMMyHHTETY,
«Kumeynononoctusiey, «CxeMa NUTaHUS pacTeHHi», «KpoBEHOCHBIE CUCTEMBI I1O3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruapsl», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHue J0XKAEBOro
yepBsi», «HepBHas cucrema pbeiO», «HepBHas cucrema Jrymku», «HepBHas cuctema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucTtemMa MIIEKONHUTAIOMIKAXY,
«HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIpENnapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpONpenapaTsl TKaHEH, PAaKOBUHBI MOJIIFOCKOB, KOJIUJICKIINA HACEKOMBIX, UIJIOKOKHUX, JKUBBIE
9K3EMILISIPbl KOMHATHBIX PacTeHUM, repOapuu pacTeHUM pa3HBIX OTJEIOB, BIaXKHBIE MpenapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOUHBIX, KOJUIEKIIMM OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEeJIOBEKa,
o0opynoBaHMe [ JEMOHCTPAllMM TIOYBEHHOTO H BO3AYIIHOTO IUTAHUSA PpaCTEHU,
pacuienyieHuss Kpaxmajia W OenkoB TOx jAelcTBHEM (EepMEHTOB, OOOpYAOBaHHE IS



JEMOHCTpALMU OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBHUKEHUN, MOJI€JIU TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3yueHue TKaHel pacTEeHUN».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaboparopHasi pabora «/3yueHrne opraHoB HBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMBI pPa3MHOKEHHSI OPTraHU3MOB: Oecosioe (BKIII0Yasi BEreTaTuBHOE) U MojoBoe. Buapl
0€ecroJoro pa3MHOXKEHHS: TOYKOBaHHE, CIIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. I[lonoBbie kieTku, uiauM ramersl. Meiio3. Craaguu Meios3a.
[ToBenenne xpomocom B Mero3ze. Kpoccunrosep. bruonornyeckuii cMpIca MelH03a U TOJIOBOTO
npouecca. Melo3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpensaponsimeBoe  passutue. ['ameroreHes y KuBOTHBIX. [losoBBIE  Kele3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmonoTBOpeHNe U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPUOIIOTHUS — HayKa O pa3BUTUU
Oprau3MoB. Mopgozeenes — 00Ha u3 enaeuvix npoobaem smopuonocuu. Konyenyus mopghozenos
u mooenu mopgoeeneza. Ctaauu IMOpUOreHe3a )KMBOTHBIX (Ha MpUMepe JAryIkH). [poGieHue.
Tunel npobnenus. Jemepmunuposannoe u nHedepmunuposannoe opobaenue. bracmyna, munovi
onacmyn. OcCoOEHHOCTH APOOTICHUS] MIIEKONMUTAIOMNX. 3apOABIIIEBhIC JIMCTKH (TacTPyJIsIus).
3akiaKka OpraHoB M TKaHEHM W3 3apOABIIIEBBIX JIMCTKOB. B3auMmMHOe BiMsHHE 4YacTeu
pa3BUBAIOIIErocs 3apojbllia (dMOpUOHaNbHAS MHAYKIUS). 3akiajka I[UJlaHa CTPOCHUS
JKUBOTHOIO Kak pe3yJbTaT MEpapXMYECKUX B3aUMOJCHCTBUH TeHOB. BiusHue Ha
SMOPHOHAIILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH Cpebl.

Poct u pa3ButHe x)uBOTHBIX. [locToMOpuoHanbHBIl mepuon. IlpsmMoe u HempsimMoe
pasButne. PazButme ¢ meramopdo3oM y OECIIO3BOHOYHBIX M ITO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHue NPSIMOrO0 U HENPSIMOIO Pa3BUTHS, UX PACIPOCTPAHEHUE B IPUP OJIE.
Tunel pocra >XMBOTHBIX. akTOpbl pETyJIAIUU POCTa KUBOTHBIX W denoBeka. Craauu
MIOCTAMOPUOHAJIBHOTO Pa3BUTUS Y KMBOTHBIX U 4YesoBeka. llepuoasl oHTOreHe3a uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHE MTPOLIECCHI.

Pa3smHOXeHHe W pas3BuTHEe pacreHumil. ['amerodut u crnopodut. Meito3 B KU3HEHHOM
nukie pacreHuii. OOpa3oBaHue crmop B Ipolecce MeHoza. [‘ameroreHe3 y pacTeHHH.
OnnogoTBopeHMe M Pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIJIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. O0pa3oBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisliui OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX.

JleMoHCcTpanuu

IToprpetsi: C. I'. HaBammn, X. HIneman.

Tabmuue!l u cxembl: «BereratuBHoe pasmHOkeHHe», « TUnbl 6ecrosoro pa3MHOXKEHUS,
«Pa3mHOXeHHEe xiIaMuUaAOMOHaIbl», «Pa3sMHOXKeHHe SBrieHb», «Pa3MHOXKEHHE TUIPBIY,
«Meito3z», «XpomocoMbl», «l'ameTorenes», «CTpoeHUE SMIEKIETKM U CHEPMATO30UJIa»,
«OCHOBHBIE CTaauu OHTOreHesay», «lIpsmoe m HempsMoe pas3BuTue», «Pa3BuTme Maickoro
Kyka», «Pa3sButue capanumn», «Pa3BuTtHe JArymkn», «/[BoHHOE OIIONOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHnEe CeMSH OJHOJOJBHBIX U JBYIOJIBHBIX pacTeHUui», «KU3HEHHBIA IUKI
MOpPCKOM  KamycTeD», <«OKWM3HEHHBIM LMKI MXa», <OKH3HEHHBI LUK IalOpOTHHUKAY,
«GKM3HEHHBIN [IUKI COCHBDY.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CIIepMaTO30UI0B,
Mozenb «LIUKII pa3sBUTHSA JIATYIIKW.

JlabopaTropuass padora «/3ydyeHue CTpo€HUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpoOMpenaparaxy.

IIpakTnueckas padora «BrpisiBlieHHE MPU3HAKOB CXOACTBA 3apPOMABIIICH MMO3BOHOYHBIX
AKHUBOTHBIX).

JlabopaTopHnasi pabora «CTpoeHrE OpraHOB pa3MHOKEHHUS BBICIIUX PACTEHHIN.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTtopust cTaHOBJIEHUS M Pa3BUTUS TFEHETUKU Kak Hayku. Paborter I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
Konsrosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKHUE MMOHATUSA U CUMBOJIBL. | 'OMOJIOTHUHbBIE XPOMOCOMBI, aJIJIE/IbHbIE
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIH M PELECCUBHBIA IpU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4yucras JUHHS, THUOpUIbI, reHOTur, (QeHoTun. OCHOBHBIE METOIbl T€HETHKHU:
TUOPHUI0IOTMYECKUH, IUTOTIOTUY €CKUH, MOJIEKYJIIPHO -T€HETHUECKU.

JleMoHCTpanuu

[TopTpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbsios, H. 1. BaBuios, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodees-PecoBckuid.

Tabmuue! u cxembl: « MeTobl TeHETUKNY, «CXEMBbI CKPELBAaHUS.

JlaboparopHnas padora «/[po3oduiia kak 00bEKT reéHETUIECKUX UCCICTIOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

MonorubpunHoe ckpemuBanue. llepBbiii 3akoH MeHaens — 3aKoH €AMHOOOPa3Ms
rudpuioB nepsoro nokosieHud. [IpaBuino gomuHupoBaHus. Bropoil 3akoH MeHnaens — 3akoH
pacieruienus npu3HakoB. L{lutonornueckue oCHOBbI MOHOTMOPHUIHOTO CKpemuBanus. ['unoresa
YUCTOTHI TAMET.

Anamusupyroniee  ckpemuBaHue.  IIpoMexyTouHbli  XapakTep — HacielOBaHUS.
Pacmiennenue npu3HakoB Ipy HENOJHOM JOMUHUPOBAHUH.

JuruOpunHoe ckpemmBaHue. Tpernii 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO
HaCJIEZIOBaHUS NPU3HAKOB. LlUTONOrnuecKkne OCHOBbI TUIMOPUIHOTO CKPEIIUBAHMUSL.

CuernnieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernjieHHOe HaclIeI0BaHHe
I€HOB, HapyIIEHHUE CLEIJIEHUsI MeXAY I'eHaMU. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHHU3M ONpeAesieHUs 1oJia. AyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHblii M TreTeporaMeTHbI moi. ['eHeTnueckass CTPyKTypa IOJOBBIX
xpomocoM. HacnegoBanue npu3HakoB, CUEIJIEHHBIX € IOJIOM.

I'enotun kak uenoctHas cucrema. llieloTponusi — MHOMXKECTBEHHOE JEHCTBUE TI'€HA.
MHuoxecTBeHHBIM aiienu3M. B3aumopneiicTBue HeaienbHbIX TIeHOB. KoMIuieMeHTapHOCTb.
Onucras. [lonmumepus.

I'eHeTnuecKUil KOHTPOJIb pa3BUTUS PACTEHHUM, JXUBOTHBIX M YEJIOBEKAa, a TaKxke
(U3MONIOrNYECKUX TPOLIECCOB, TOBEIEHUS UM KOTHUTUBHBIX (yHKUMHA. ['eHeTHueckue
MEXaHM3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO35MH — Mapa3suT» U «XO3IUH —
MUKpoOHOM». ['eHeTHuecKue acrekTbl KOHTPOJISl U U3MEHEHUs HacJIeCTBEHHOW MH(pOpMaluu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

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



Tabnuupl u cxembl: «I[lepBbiii 1 BTOpo# 3akoHBI Menaens», «TpeTuil 3akoH MeHmemns»,
«Anamu3upyrouiee ckpenmBanuey, «Hemnomnoe noMmuaupoBanue», « CUEIJIEHHOE HACIEI0BAaHUE
pU3HaKoB y apo3oduiib», «['eHeTnka monay, «Kapuorun uenoeka», «Kapuorun apo3oduib,
«Kapuotun nuie», « MHOKECTBEHHBIN alienn3M», «B3auMoaericTBue reHoBy.

O6opynoBaHue: Mozeb JJIsl JEMOHCTpAIMM 3aKOHOB €IMHOO00pa3usi rHOpUIOB NEPBOrO
MOKOJIEHUSI W paculerUIeHUus NPU3HAKOB, MOJAENb JJIsl JEMOHCTpalMd 3aKOHAa HE3aBHUCHUMOTO
HACJIeIOBAHMS MPU3HAKOB, MOJIEJNb JJIs1 IEMOHCTPAllMH CUEIJIEHHOrO HAClIeI0BaHUS TPU3HAKOB,
CBETOBOIM MHKPOCKOM, MUKpOMpenapar: «J{po3odunay.

IIpakTuueckass pa6ora «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpEIIUBAHUS Yy
Ipo30(UITBI.

IIpakTnueckas padora «M3yueHwe pe3ynbTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
Ipo30(UITB.

Tema 13. 3aKk0HOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHotuna u cpenbl npu QopmupoBaHuu QeHotuna. M3MEeHYHBOCTDH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE IpPU3HAKUM. BuJabl HM3MEHYMBOCTH:
HEHACJIeICTBEHHAs U HACJIEACTBEHHAs.

MogauukanronHas U3BMEHYUBOCTb. Ponb cpenbl B (GopMuUpoBaHUU MOAM(PHUKAIIMOHHOM
u3MeHunBOoCcTH. Hopma peaknuu npusHaka. BapumanuoHHblid psin W BapuanuoHHas kpuBas (B.
Horanucen). CBoiicTBa MOAM(UKALIMOHHON U3MEHYHBOCTH.

I'enoTnunuyeckass HU3MEHUYMBOCTh. (CBOWCTBA TE€HOTHIMYECKOM H3MEHYMBOCTU. Bubl
FeHOTUITHMYECKON U3MEHUYMBOCTH : KOMOMHATHBHAS, MYTAaIIHOHHAS.

KomOunaTtuBHasi ©u3MEHYMBOCTh. Meii03 M MOJOBOW MPOIIECC — OCHOBA KOMOMHATHBHOMN
W3MEHUYMBOCTU. PoiTb KOMOMHATUBHOM M3MEHUYNBOCTH B CO3JaHUU T€HETHUECKOTO Pa3HOO0pa3us
B MpeJeiax OIHOTO BU/IA.

MyTanMoHHas W3MEHYMBOCTh. Buabl MyTanuid: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHblE M WHAYLHMPOBAHHbIE MyTaluu. SepHble M IUTOIIa3MaTHYECKUE MYyTalUu.
ComaTtuueckue M TONoBble MyTaluu. [IpUurMHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHbl u HX
BIIMSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJOTHYECKHUX
psaoB B HaciueactBeHHodM wusMenuuBoctu (H.M. Basuno). BuesaepHas W3MEHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POb INULEHEMUYECKUX (PaKkmopose 6 HAcCie008aHuu U
UBMEHYUBOCNU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUIMOS.

JleMoHCTpanun

[Toptpersl: I'. ne ®pu3s, B. Noranncen, H. 1. Bapunos.

Tabmuuelr 1 cxembl: «Buapl uaMeHynBoCcTHY», «MoaupukanvoHHas H3MEHYUBOCTHY,
«KoMmOuHaTBHasT  M3MEHUYUBOCTH»,  «Melo3»,  «OmnomoTBopeHue»,  «l eHeTHUecKue
3a00JIeBaHUs YCJIOBEKA», «BUIbI MyTaLIAii».

OOGopynoBaHue: >KHUBBIE W TepOapHbIC JK3EMIUIIPHl KOMHATHBIX PACTECHUH, PUCYHKHU
(dotorpadumn) KUBOTHBIX C PA3TUIHBIMHA BUAAMH H3MEHYUBOCTH.

Jlaboparopnass paGora «lcciemoBanwe 3aKOHOMEPHOCTEH  MOIU(PUKAIIMOHHOM
M3MEeHUYMBOCTHU. [locTpoeHne BapuallnOHHOrO psijia U BapualluOHHOW KPUBOI.

IIpakTHyeckas padora «MyTanuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpEnaparax)».

Tema 14. I'eHeTuka yesi0oBeKka

Kapuorun wyenoBeka. MexayHapoaHas nporpaMma HCCIENOBAHUS T'€HOMA YENIOBEKA.
MeTonbl U3ydeHHs] TEHETUKHU YeJIOBEKa: T'eHeaIOTHYeCKUid, OJIM3HEOBBIM, IUTOr eHETUYECKHH,
MOMYJIIIUOHHO-CTATUCTUUECKUHM, MOJNeKyJIsipHO-rTeHeTndeckuil. COBpeMEHHOE OmpeeeHue



TEHOTHIIA: I0JIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM yuciie ¢ nomoiusto I[P -
aHanuza. HacnencrsenHnsle 3a00eBaHus yeaoBeKa. [ eHHbIe 1 XpOMOCOMHbIE 00JI€3HH YEI0BEKA.
bone3snn ¢ HacnencTBEHHOM NpPeApacloNOKEHHOCTbI. 3HAYEHUE MEIULMHCKOM TI'€HETHKU B
MPEJOTBPALLICHUH M JIEYEHUM T'€HETHYEeCKUX 3a0oseBaHMil denmoBeka. MeauKo-TeHEeTHuecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [[OHATHE «T€HETHYECKOro rpys3a». ITUYECKUE aCIEKThI
UCCIJIEZIOBAHUN B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIMICHHOW UYYyBCTBUTEJIBHOCTH 4YeNiOBeKa K (DU3HMUECKOMY U
XMMHUYECKOMY 3arpsi3HCHHMIO OKpYXKaroled cpenabl. ['eHeTHueckas NpenpacnoyiokKeHHOCTh
YeJI0BEKa K MaTOJIOTHSM.

JdemoHcTpanuun

Tabmuuer n cxemsl: «Kapuotun yenoBeka», «MeToabl N3ydeHHUS] TEHETUKH UYEJIOBEKA,
«['eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTHyeckas padora «CocraBieHNe U aHAINU3 POJLOCIOBHOM.

Tema 15. Cesnekuusi oprann3MoB

JloMecTukanus U celeKUHsd. 3apoKIAEHHE CEJIeKUUU U JoMecTHkanuu. Ydenue H. U.
BagunoBa o LlenTpax mpoucXoxIeH!sl 1 MHOroo0pasus KyJIbTYpHBIX pacTeHUH. Poib cenekiuu
B CO3JaHUU COPTOB pacTeHWil u mnopoa KUBOTHBIX. CopT, mopoja, IUTaAMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciencTBeHHOW u3meHunsocty H. M. BaBuiioBa, ero 3Hauenue aiis
CENIeKIIMOHHON PaboThI.

MeTozbl ceneKuoHHON paboThl. MICKyCCTBEHHBIM 0TOOp: MACCOBBIM M MHIUBUTYaIbHBIH.
Dtanbl KOMOMHAIMOHHOW cenekiuu. VcnplTaHue npou3BoAuTeNei mo moToMcTtBy. OTOOp MO
TEHOTHILY C IOMOIIBIO OLIEHKH (PeHOTHUIIAa IOTOMCTBA U OTOOP 10 T€HOTHITY C IOMOLUIbIO aHAJIN3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ CEJICKIMOHHOW paboThl. PamuanuoHHBIR U
XUMHUYECKUH MyTareHe3 KakK HCTOYHUK MYTaluid y KyJbTYpPHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHWEe T€HOMHOTO pEIaKTHPOBAHUS HM MeETOnoB pekomMOMHaHTHBIX JIHK mns
MTOJIY4E€HHSI UICXOJHOI0 MaTepHaIa JJIs CEJICKIIUH.

ITonyuenne mnomumiongoB. BryTpuBumoBas rulpuauzanusd. bBaM3KopoaCTBEHHOE
CKpelllMBaHue, UM MHOpUAMHT. HeponcTBeHHOE CKpelMBaHue, Uiau ayTopuauHr. I'erepo3uc u
ero npuuuHbl. Mcnonp3oBanue rerepozuca B cenekuud. OrtnanéHHas TruOpuaM3anys.
[Ipeononenne Oecrionuss MEXBUIOBBIX THOpPUIOB. JIOCTH)KEHHS CEJIEKLIMHM pacTeHUH U
KUBOTHBIX. « 3€/1EHAS PeBONIOYUSY.

CoxpaHeHHEe M M3yYEHUE I€HETHUYECKHUX PECYPCOB KYJBTYPHBIX PAaCTCHMH M HUX IUKUX
poanYe 11 co3/1aHusl HOBBIX COPTOB U TMOPHJIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHeHue u ynpaeieHue 2eHemudecKUMy pecypcamu CelbCKOX03AUCEEHHbIX U NPOMBICTIOBbIX
HCUBOMHBIX 8 YEJAX YAYUUEHUS CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, UHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MeMmo008 HAYYHBIX UCCIe008aHUL, Nepedosblx uoet u
nepcneKmueHbIX mexHoI02Ull.

JdeMoHCcTpanuu

IToprpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! u cxeMbl: «LIeHTpbI TPOUCXOXKAECHUS U MHOTO00Pa3Hs KyJIbTYpPHBIX PaCTEHUI»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOM HW3MEHUYMBOCTH», «METOIbI CEJEKIUH»,
«Otnanéunas rudbpuauzanusy, «MyrareHes».

JlaGoparopnasi padora «/I3yueHne copToB KyJIbTYPHBIX PACTEHUH U MOPOA JTOMALIHUX
AKHUBOTHBIX).



JlabopaTopHasi pabora «/3yueHrue METO/10B CEIEKIMHN PAaCTCHUIN.

IIpakTnuyeckas padora «lIpuBrBKa pacTeHUi».

IkcKypeuss «OCHOBHBIE METOJIBI U JIOCTHXKEHHS CEJIEKLIMHU PACTeHUN U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTrexHo10rus 1 CHHTETHYECKasi 0MOJIOTHSA

OObeKThl, UCHOJIB3YyeMble B OHMOTEXHOJOTHH, — KJIETOYHbIE U TKAaHEBBIE KYJIBTYpHI,
MHUKPOOPTraHU3MBl, HUX XapaKTepUCTHKA. TpaJulMOHHAas OMOTEXHOJOrHUs: XyeOoleueHue,
MOJTy4YEeHUE KUCIOMOJIOUHBIX MPOAYKTOB, BUHOENNE. MukpoOnogornueckuii cuare3. OObeKThI
MHUKpPOOHO0JIOTHYECKUX TeXHONIOrui. IIpon3BoacTBo 6eska, aMMHOKNCIOT M BUTAMHHOB.

Co3maHve  TEXHOJNOTMH M MHCTPYMEHTOB  IIEJICHANIPABIEHHOTO  H3MEHEHUs W
KOHCTPYHPOBAHHsI TCHOMOB C LIEJIBIO MTOIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COZAEpkKaIUX
HE BCTpeYaroluecs B IpupoJe OMOCUHTETUYECKUE Ty TH.

Kinerounass mnxkeHepus. Metonbl KyJlbTypbl KJIETOK M TKAHEW pacTEHUH M KUBOTHBIX.
Kpunobanku. ComaTtuueckass ruOpuausanus U comMaTHueckuili smOpuoreHe3. lcmonb3oBaHue
ramjiousioB B CEJIEKUMHM pacTeHui. [lomyuenue monoxknonanvhvix aumumen. Hcnonvzoeanue
MOHOKNIOHANLHBIX U NOJUKIOHANbHBIX aHmumen 8 meduyuHe. VICKyCCTBEHHOE OIIIOOTBOpPEHUE.
PekoHcTpyKIMs SIMIIEKJIETOK U KJIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMHU SAEp
KJIETOK. Texuonozuu 0300poeieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CenbCKOXO3AUCMBEHHBIX KYAbMmYp.

XpOMOCOMHas1 U IeHHasl MH)XXEHEpHs. VICKyCcCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAHHUE
pexomOuHanTHeIX JIHK. Cozdanue mpamnceennvix opeanuzmos. JJOCTHXKEHUS W TEPCHEKTUBBI
XpOMOCOMHONW M TEHHOM WH)KEHEpPHH. OKOJOTMYEeCKHEe M OSTHYEeCKHe MpoOJjieMbl TE€HHOM
WH)KEHEPHH.

Menununckue 6uorexnosoruu. [locrrenomuas nudposas meaununa. [TILP-nuarnocruxka.
MeTa0oI0MHBIN aHATU3, TEHOLICHTPUYECKUM aHaIN3 TTPOTeoMa YeJI0BEKa JJIsl OIIEHKU COCTOSHUS
ero 370poBbs. lMcrosnb30oBaHME CTBOJIOBBIX KJEeTOK. TaprerHas tepanust paka. 3D-
OvoMHXeHepus Ui pa3paboTKH (yHIAMEHTANIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTH,
CO3JJaHMsI KOMILJICKCHBIX TKaHEW COYeTaHHEeM TEXHOJOTUH TpEXMEPHOro OMONPHHTHUHTA |
ckaddonauHra uist peieHus 3aayd NepcoHaTU3UPOBAHHONW MEAULIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C b0 OOecrnedeHus: KOMOMHHUPOBAHHOW 3alllUTHI OT
Bo30Oynuteneir OPBU, ycraHOBJIeHHE MOJEKYISAPHBIX MeXaHu3MoB ¢GyHKuuoHupoBanus PHK-
COoZIep KAl X BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001eBaHMs YeI0BeKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuer u  cxembl: «Mcmonb3oBaHME MHKPOOPraHU3MOB B IPOMBIILIEHHOM
npou3BoacTBe», «KieTtouHas unxkeHnepus», «['eHHas HHXXEHepus».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTUMY.

IIpakTnuyeckas padora «llomyueHrne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IKcKypeust «bruorexHosorus — BayKHeas mporu3BoJUTENIbHAs CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne u pa3BUTHE IBOJTIOLUOHHBIX NPEJACTABJICHUI B 0HM0JI0THI
OpomonuonHas teopus Y. JlapsuHa. [Ipennocsiiku BOSHUKHOBEHU 1apBUHU3MA. JKU3HB
U Hay4Has JeareinpbHocTh Y. /lapBuHa.



JBmwxymme cuibl 3BomouMd BuioB 1no Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTb
pa3MHOXKEHUSI OPraHU3MOB, HACIEACTBEHHAas M3MEHYMBOCTh, OOprOa 3a CyILIECTBOBAHME,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckoi Teopun 3Boonu (CTI). HeliTpanbHast Teopust SBOJIOLNH.
CoBpeMeHHasl 3BOJIIOLMOHHAs OMOJOorus. 3HaUeHHE 3BOJIIOLMOHHON TeopuH B (popMUpOBaHUU
€CTECTBEHHO-HAaY4YHOI KapTUHBI MHpa.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepukos, U. . HImansraysen, J>x. Xomnneitn, J. K. benses.

Tabmuuel u cxemsl: «Cucrema xuBoil npupozas! (no K. JIunuer)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (GOpPMHpPOBAHHUSA TIPUCIIOCOOJIEHUH y pacTeHHH W
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl O6opbObl 3a cymectBoBaHue», «llopoasl romyGei», «MnHoroobpasue
KyJIbTYPHBIX (hopM KamycTb», «Ilopoasl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. JlapBuHy)», «Cxema COOTHOIIEHMS IBHXKYIIMX CUJI 3BoJOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CHHTETHYECKON TEOPHH 3BOJIFOLIUN.

Tema 2. Mukpo3BoJonHs U €€ pe3yJIbTaThl

[Tonynauusa kak smneMeHTapHas eauHuna 3Bojtoluu. COBpPEMEHHBIE METOIbI OLEHKU
TeHeTHYECKOro Pa3HO00pa3us U CTPYKTYphl nonyJisinuil. 3MeHeHne reHodoH1a NOnysauy Kak
JJIEMEHTAPHOE HBOJIOLMOHHOE SBJIEHHWE. 3aKOH I'eHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QaKTOpPbl (IBMXKYIIUE CHIIBI) O3BOJIOUMU. MyTanuMOHHBIH mpolecc.
KombOunatuBHas u3MeH4YuBOCTh. Jlpelid reHoB — ciydailHble HEHanpaBlICHHbIE H3MEHEHHS
qacToT ajuienied B monymsusax. Dddext ocHoBarens. IDggexm OymwviLiouHo20 2opaviuiKa.
CHudicenue 2eHemuyecko2o pazHoobpasus: npuyunvl u ciredcmeus. Illposenenue 3¢gexma
opeligha cenog 6 Oonbwux u marelx nonyaayusax. Murpamuu. MW3omanus momyssnuil:
reorpaduyeckas (IpOCTPaHCTBEHHAA), OMOJIOrHUecKast (perpoOayKTUBHAS).

EctectBeHHBIII 0TOOp — HampaBisomuil (axkrop 3Bomonuu. DOpMbl €CTECTBEHHOIO
oTOOpa: IBWXKYIIUH, CTaOMIM3UPYIOMIMH, pa3pbiBatonmid (au3pyntuBHBIN). [lomoBoit oTdop.
Bo3HUKHOBEHNE U 3BOMIOIMS COLUATIBHOIO TOBEEHUS KUBOTHBIX.

[Tprcnoco6IeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOMIOLMH. Bo3HHMKHOBeHHE
IPUCIIOCO0JIEHUH y oprann3MoB. Apomopdo3bl U uanoanantauuu. IIpumeps! npucrnocodaeHui
y oOpraHuszMoB: Mopgosoruueckue, GHU3NOIOTHYEecKue, OMOXMMHUYECKHE, I10BEIEHYECKUE.
OTHOCHUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunooOpa3oBaHue Kak pe3yibTaT MHUKPOIBOJIOLMH.
M3omsnust — kimoueBoi (hakrop BuooOpa3zoBaHus. Ilytm u crmocoObl BHI000pa3oBaHUS:
ajuronaTpuyeckoe (reorpauyeckoe), CHMIIATPHYECKOE (DPKOJIOTHYECKOE), «MIHOBEHHOECY
(monmumnnonau3anus, ruopuan3anus). JmmTe1bHOCTb SBOTIONUOHHBIX TPOIIECCOB.

MexaHu3mMbl GOpMUPOBaHUS OMOIOTMYECKOT0 pa3HO00pas3usl.

Poip  »BomouLMOHHONW OHOJOTMM B pa3pabOTKe Hay4YHBIX METOIOB COXpPaHEHMUS
6unopasHooOpasusa. MHKPOIBOMIOLMS W KOIBOJIOIMS IMapa3uTOB U UX X03s5ieB. MexXaHU3MbI
(hopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CTIOCOOBI OOPHOBI ¢ HEHl.

JdemoHcTpanumn

IToptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabmuue! u cxembl: «MyTallMOHHAsE U3MEHUYUBOCTBY, «[lomynsuuonHas CTpyKTypa BUaay,
«Cxema mposiBaeHMs 3akoHa Xapau—BaiinOepra», «/IBwKylime CHIBI  3BOJIIOLIUNY,



«OKojoruyeckass M30JALMs HOMYyJALUM ceBaHCKOM Qopenn», «leorpaduueckas H30IALMA
JIMCTBEHHHULIbI CHOMPCKON U JMCTBEHHUIIBI JaypcKoiy, «[lomynsaunoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB W JKepTB», «Cxema JeHCTBHUS €CTECTBEHHOro oTOopa», «Dopmbel OOprOBI 3a
CYLIECTBOBAHUEY, «HaycTpuanbHblii MEJTaHU3M», «KuBbie HCKOMaeMbley,
«[ToxpoBuUTENbCTBEHHAS OKpacka >XUBOTHBIX», «lIpeaympexnaromas oKpacka >KUBOTHBIX,
«Pusnonornyeckue anantanun», «lIpucrnoco6IeHHOCTh OpraHM3MOB U €€ OTHOCHTEIBLHOCTDY,
«Kpurepun Buna», «Bunsi-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoOsl
BHUJI000pa3oBanus», «leorpaduueckoe BuUAOOOpa3oBaHWE TPEX BUAOB  JIAHJBIIICH»,
«OKonornyeckoe BUA00Opa3zoBaHUE BUAOB CHHMI, «llomumiouasl pacteHuit», «KamyctHo-
peIeUHBIN THOPUTY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydyelia MTHUIl U 3Bepel ¢
IpUMEpaMH Pa3IMYHBIX MPHCIOCOOICHHH, dydena MTHII M 3BEepel pa3HbIX BUAOB, repOapuu
pacTeHuii 6JIM3KUX BUJOB, 00pa30BaBIIMXCS Pa3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi paGoTa «BpIsBIIeHHE U3MEHUHUBOCTU y 0COOEH OHOIO BUIIa».

JlaGopaTtopnasi paGora «lIpucnocoOieHuss OpraHM3MOB M HMX OTHOCHUTENIbHAs
11e7I€CO00PA3HOCTHY.

JlaGopaTopHasi paboTa «CpaBHEHHE BUIOB 10 MOPGHOJIOIrHUECKOMY KPUTEPHUIO.

Tema 3. Makpo3BoJiionus 4 e€ pe3yJibTarhl

MeTozp! n3ydeHus Makpo3Boronuu. IlaneonTonornueckue METOAbI N3y4€EHHUS IBOJIIOLIUH.
[lepexonubie popmbl U PUIIOreHeTHYECKUE PSiIbl OPraHU3MOB.

buoreorpaguueckue wmetoasl usydeHus osBomouuu. CpaBHeHue ¢Giopsl U (ayHbl
MaTepHKOB U OCTPOBOB. buoreorpadguueckue odnactu 3emuan. BUnb-sHIEMUKY U PETTUKTHI.

OMOpHOIOrHYeckue M CpaBHUTEIBLHO-MOP(OIOTHYECKHUE METOJbl M3YYEHHS IBOJIIOLUU.
'eneTnueckne MexaHM3MBbl 3BOJIOLMN OHTOIE€HE3a M IOSABJICHHS 3BOJIIOIMOHHBIX HOBIIECTB.
I'omonornyHble U aHAJIOTHYHBIE OpraHbl. PynTuMeHTapHble opraisl U aTaBU3Mbl. MOJEKYISIPHO -
TeHEeTHYECKHe, OWOXMMHYECKHE W  MaTeMaTHYeCKHe METOAbl M3Y4YEeHHUS  SBOJIOLHUU.
I'omonornynsie reabl. COBpeMeHHBIE METObI TOCTPOCHHS (DPUITOT€HETHYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLIHS TEHOMOB.

OOumme 3aKkOHOMEPHOCTH (IpaBWiIa) OABOMIOUMH. [Ipumyun  cmeHvl  QYHKYU.
HeoOpatumocts sBomonuy. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLMH.

JdeMoHcTpanuu

[TopTpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkeb.

Tabmuubl u cxembl: « DUIIOTEHETHUECKUIM P JIOIAIN», «APXEONTEPUKCY, «3BEpo3yOnIe
auiepsl», «Cterouedans», «Punnodutse», «CeMeHHble NAaNOpOTHUKW», «buoreorpaduueckue
30HBI 3emun», «/lpelip KoHTHHEHTOB», «PemukTb», «HauanpHble cTaguu 3MOPHOHAIBHOIO
pa3sBUTUS  IIO3BOHOYHBIX JKMBOTHBIX», «l['OMoNOrnyHele M  aHAJIOTMYHBIE  OPraHbDY,
«PynuMeHTbI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOphl YEIOBEKA W IIMMIaH3e», «lJ1aBHbIE
HaIpaBJIEHUs 3BOJIOLUNY, «OO01I1e 3aKOHOM EPHOCTH 3BOJIOLIUI.

O6opynoBaHue: KOJUIEKIIMM, Tepbapuu, MYJSDKM HMCKONAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIHH
HaCEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BuTHe KU3HHU Ha 3emiie

Hayunple rumnote3sl NPOUCXOXKACHHS >KM3HHM Ha 3emiie. AOHOreHe3 M MaHCIEepMusl.
JloHayuyHble TNPEACTABIECHUS O 3apOXKACHMM JKU3HM (KpeallMoHH3M). ['mIore3a HOCTOSIHHOIO
CaMO3apOKIEHUs )KU3HU U €€ onpoBepxenue onbitamu @. Penu, JI. Cnamnannany, JI. [lacrepa.
[TpoucxoxeHne KU3HU U aCTPOOHOJIOTHS.



OcHOBHBIE Tanbl HEOPraHudeckor 3BoroIuK. [InanerapHas (reosoruueckasi) SBOIIOLHSL.
Xumuueckast 3BOJIOLUSA. AOHOreHHBIH CHHTE3 OpPraHMYECKUX BELIECTB M3 HEOPraHUYECKHUX.
Ompir C. Mumiepa u I'. HOpu. OOGpa3zoBanue mnoiuMepoB u3 MoHOMepoB. KoamepBatHas
runore3a A. WM. Omnapuna, rumnore3a mnepBudyHoro OyinboHa J[k. XonneiiHa, reHeTuyeckas
runore3a . Meémnepa. Pubosumer (T. Yex) m rumoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPaH U BOZHUKHOBEHHE MMPOTOKIIETKH.

HUcropusa 3emmum u Metoasl €€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononoruss u e€ wmeroabl. OtTHocuTenbHass W a0OCONIOTHasE  TE€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKasua: 0HbI, 3Pbl, IEPUOABL, SIOXU.

HauaneHble 3Tanbsl opraHndecKor 3BOJONMU. [losiBIIeHHE U 3BOMIOLUS MEPBBIX KIETOK.
OBomonust Metabonu3Ma. Bo3HUKHOBeHHE TepBBIX 3KocUcTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOMIEHKN KakK aHalor mepBbiXx Ha 3emiie coobmectB. CtpomatonuThl. IIpokapuorsl u
9YKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIOIMOHHOE MPOHCXOKIECHUE BUPYCOB.
[IpoucxoxieHMEe MHOIOKJIETOYHBIX  OPraHu3MoB. BO3HHKHOBEHHME OCHOBHBIX TpYIII
MHOT'OKJIETOUHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl SBOJIONUHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bl pacTEHHIA.
Boixon pacrenuit Ha cynry. IlosBiaeHue cCHOpPOBBIX pacTeHUW W 3aBOEBAaHUE HMHU CYLIM.
Cemennble pacTenus. [IpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHbIE 3Tambl 3BOJIIOLMHU KUBOTHOTO MUpa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBrie XxOpnoBbie
KUBOTHBIC. JKU3HB B BOjie. DBOMIONUS MO3BOHOYHBIX. [Iponcxoxaenne ampuOuil U penTuinid.
[Ipoucxoxnenne muekonutarommx u nTuil. [IpuHnun kiarodeBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU M TI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe XxM3HN Ha 3eMiie MO 3paM U MEPUOJaM: apXei, MPoTepO30i, Majaeo30i, Me3030i,
KaifHo30M. OOIas xapakTepuCTHKa KiIMMaTa W TeOoJOrHdyeckux mporeccoB. llosBieHue wu
pacuBeT XapaKTEpHbIX OPraHuW3MOB. YTJI€OOpa30BaHME: €r0 YCJIOBHUS M BIMSHHE Ha Ta30BbII
COCTaB aTMOC(epBbI.

MaccoBble BBIMUPAaHHUSL — 3KOJIOIMYECKHE KPU3UCHI NMPpOHuIoro. IIpuymHbBI U CllenCTBUA
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIN IKOJIOTMYECKUI KpHU3UC, ero ocodeHHoctu. [Ipobiema
COXpaHeHHs1 Ouopa3HooOpa3us Ha 3emIle.

CoBpeMeHHasi cUCTeMa OopraHudeckoro mupa. [IpuHIUNBEl Kiaccu(UKalUU OPraHu3MOB.
OcCHOBHBIE CHCTEMAaTHYECKHUE IPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[TopTpetsi: ®@. Penu, JI. Cnannannanu, JI. [lacrep, U. 1. Meunukos, A. Y. Onapun, [[x.
Xonneitn, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabmuuer u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. TlacTepa mo uzydeHuro
camo3apokaeHus xkuzHu», «Cxema onbeita C. Mumnepa, I'. FOpu», «9T1anel Heopranndeckou
spoimonuny, «I'eoxpoHonornyeckas mkana», «HadanbHble dTanbl OPraHUYECKON HBOJIOLUNY,
«Cxema o00pa3oBaHUsl OJyKapuoT NyTéM cumOuorenesa», «Cucrema 3>KUBOM TNPUPOIBI»,
«Ctpoenue Bupyca», «Apomopdo3bl pacreHuity, «PuHnOMUTHY, «OXHOKJIETOYHBIC
BOJIOpOCIIN», «MHOrOKJIETOUHbIe Bogopociny, «Mxu», «llanopotHukmn», «I ojJ0oceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHHD», «(CxemMa pa3BUTHA JKUBOTHOTO MHpay,
«Apomopdo3bl KHUBOTHBIX», «lIpocreifmmey, «Kumeunononoctueie», «llmockue uepBmn»,
«YIIeHUCTOHOTHEY, «PBIOEIY, «3eMHOBOIHEICY, «ITpecMmbikarommecs», «lITrney,
«Muekonuraomue», «Pa3sBuTHe KU3HM B apxeilckol spe», «PaszBurHe KU3HH B



MPOTEPO30MCKON 3pe», «Pa3BUTHE >KH3HM B MaJICO30MCKOM 3pe», «Pa3BuThe KU3HU B
ME€3030MCKOM 3pe», «Pa3BuThe JKM3HM B KaWHO30HCKOW »3pe», «CoBpeMeHHas cHucTema
OpPraHUYECKOT0 MUPA».

OOopynoBanue: repbapuy pacTEeHHH pPa3IMYHBIX OTACJIOB, KOJUICKIIMH HAaCEKOMBIX,
BIIQXXHBIC TIpEnapaThl >KMBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIIMH HTJIOKOXKHX, CKEJETHI
MO3BOHOYHBIX XWBOTHBIX, 4Uydesja MTUIl U 3BEpPEH, KOJUIEKIUH OKAMEHEIOCTEH, MOJE3HBIX
MCKOMIA€MBbIX, MYJISDKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas snaGoparopHas padora «MonenupoBanue onbiToB Muiuiepa—tOpu 1o
M3Y4YEHUIO0 aOMOTEHHOI'0 CUHTE3a OPraHUYEeCKUX COCTUHEHUN B IEPBUUHON aTMocheper.

JlabopaTtopnas paGora «/3yueHue u omnMcaHUE MCKONAEMBIX OCTATKOB JAPEBHUX
OpPraHU3MOB.

IIpakTHyeckass padora «lI3yuyeHne OCOOCHHOCTEH CTPOEHHMS pACTEHHH pa3HBIX
OTIEJIOBY.

IIpakTHyeckas padora «3yuyeHue ocoOeHHOCTEN CTPOSHUSI TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoskaeHue 4eji0BeKa — aHTPOIOTeHe3

Pa3nensl 1 3a1aun aHTpONOIOruK. MeTo bl AHTPONOJIOTUH.

CraHOBJIEHME NPEACTABICHUN O IPOUCXOXKJIEHUM YeJIOBEKa. PeauruozHbie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHH.

CxoncTtBo  4yenoBeKa C  JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YeJIOBEKa.
CBujzerenbcTBa CXOJCTBAa 4YeJIOBEKA C JKMBOTHBIMU: CpaBHUTEIbHO-MOp(dosoruyeckue,
AMOpUOIOTHYECKre, (U3N0IOro-OMOXUMHUYECKHUe, TMoBeneHueckue. OTaudus dYenoBeka OT
KUBOTHBIX. [IpsAMOX0XKIE€HNE U KOMIUJIEKC CBA3AaHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOH CUTHAJILHOW CHCTEMBI.

JBwxymme  cunbl  (akTophl) — aHTpOIlOreHe3a:  OMOJOTMYEecKHe,  COLMaJIbHBIE.
CooTHomieHre OMOJIOTMYECKUX U COLIMATIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E.

OcCHOBHBIE CTaJUU aHTpornoreHesa. PanHue yenoBekooOpa3Hbie 00e3bsHBI (TPOKOHCYIIBI)
Y paHHUE MOHTHUBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00€3bsH U JII0/IeH. ABCTPAJIONUTEKH —
JBYHOTHE Ipenku ojed. YelloBek yMenblil, IepBble U3TOTOBICHUS OpyIuH Tpyna. YesoBek
MPSIMOXOJSIIMIA W TIEPBBIM BBIXOA JIFOJeH 3a mpenensl Adpuku. UenoBek reiaensOeprckuit —
001U IpeloK HeaH1epTaJIbCKOI0 YEJIOBEKa M YeJI0BEKa pa3yMHOr 0. YenoBek HeaH1epTalbCKUui
Kak BHUJ JIIOAEH XOJIOAHOTrO KiumaTta. YenoBeK pa3yMHBI COBPEMEHHOrO THIIA, TEHUCOBCKUUI
YeNoBeK, OCBOEHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeoreHOMHUKA.

DBOMIOLIMST COBPEMEHHOr0 4YelioBeKa. EcTecTBEHHBIH OTOOpP B MOMYJALMSAX YEIOBEKa.
MyTanuoHHsbIi npouece U noauMopdusM. [lonynsunoHHble BOJIHBL, Apeiid TeHOB, MUTpaLus U
«3(dexT ocHOBaTENN» B MOMYJIISAIUSAX COBPEMEHHOT0 YEJIOBEKa.

UYenoseueckue pacwl. Ilonstue o pace. bosbiime pacel: eBponeoujHas (eBpa3uiickas),
aBCTpaJio-HerpouHasi (PKBaTopHajibHasi), MOHTOJIOMHAs (a3MaTCKO-aMepUKaHckas). Bpems u
IIyTH pACCEeJIEHHs 4eloBeKa 1o IaHere. EauHcTBO yenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. IIpucrocoOneHHOCTh 4YeloBeKa K  Pas3HbIM  YCIIOBUSIM
OKpyXkarolei cpeasl. Biusiaue reorpadudeckoil cpenbl U npeiida reHoB Ha MOPQOIOTHIO U
(U3MONIOTHIO YeIOBEeKa.

MeXIuCUUIUIMHApHBIE METOAbl B (U3HYECKOW (OMOJOTMYECKO) aHTPOMOJIOTHH.
OBOJIOLMOHHASA ~ AHTPONOJIOTMS W NaJCOAaHTPOIOJOTHs  YEJOBEYECKHUX  IMONYJISIIUM.
buoconmanbHpie  uccnegoBaHUs ~— OpUPOABI  ueoBeka.  McciaemoBaHume — KO3BOIOIMHU
OMOJIOTUYECKOr0 U COITHAILHOTO B YEIOBEKE.

JdemoHcTpanuun



[Toptperst: Y. HapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuuplt w  cxembl: «MeToabsl aHTpONOJIOTUN», «[ OJIOBHOM MO3r 4YeloBeKay,
«YenoBekoobpa3Hbie 00e3bsiHb», «CKeJeT YeloBeKa M CKeJeT IuMIaH3e», «PynuMeHThl U
aTaBU3MbDY, «JIBHKyIIME CHJIBI AaHTPONOTEHE3a», «IJBOJIOLHMOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpasionuTek», «Henosek ymensiin», «UemoBek npsaMoxXoasamuiy», «/[eHuCOBCKUI 4eI0BeK»
«Heannepransiup», «KpoMmanboHub», «lIpeakm demoBeka», «ITalbl 3BOMIOLHMM YEJIOBEKAY,
«Pacsl yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTEH, IPEIMETOB MaTEPUaIbHON KYJIbTYphl PEAKOB
4ejoBeKa, penpoAaykuuu (Qotorpadum) KapTHH ¢ MHQOIOTHYECKUMU U OuOieickuMu
CHO’KETaMU IPOMCXOKJIEHUS YeloBeKa, (poTorpaduu HaX0JOK MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET 4YelIOBEKa, MOJENb 4Yeperna 4YesIOBeKa M yepena IIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTHU IIUMIIaH3€, MOJEIH TOPCA IIPEIKOB YEIOBEKA.

Jlaboparopnas padora «U3yuenue ocoOEHHOCTEH CTPOEHHUsI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C IPAMOXOXKICHUEM».

IIpakTHyeckas padora «I3ydyeHune 3K0JOrMYeCKUX afanTalui YeJI0BEKay.

Tema 6. OJxosorms — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB H
HAIOPraHU3MEeHHBbIX CHCTEM C OKPYKaloLiei cpenoi

3apokaeHre W pa3BuTuUe dKosorumu B Tpynax A. I'ymOompara, K. ®@. Pymee, H. A.
CeBeprioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenst u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAYKAMH.

Metoas! skosioruu. IloneBsie HaOMOEHUS. DKCIIEPUMEHTHl B SKOJIOIMH: MPUPOAHBIE U
nabopatopHble. MosienupoBaHre B 3KOJI0rMU. MOHUTOPUHT OKpY>KaIOLIE Cpebl: JIOKaJIbHBbIH,
PETHOHANIBHBIN U TTI00aTBHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHMUU JUIl YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KAK
OCHOBA CBsi3€M uyenoBedyecTBa ¢ mNpupoaod. PopMHPOBaHHME SKOJOTHMUECKOW KYJIBTYphl H
9KOJIOTUYECKON I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanuun

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencmu, B. H.
Cyxaués.

Tabmuubl u cxemsbl: «Pazgenst sxonoruny, «Metoasl 3koorum», «Cxema MOHUTOPUHTA
OKpPYXKaloIlleH Cpenb».

JlaGoparopHnas pabora «/3ydeHne METOJOB dKOJIOIrMUYECKUX MCCIEIOBAHUN».

Tema 7. Opranusmsl U cpefa 00UTaHUA

Okonoruueckue GakTopsl M 3aKOHOMepHOcTHM uX gAedctBus. Knaccuduxauus
JKOJIOTMYECKUX  (pakTOpoB:  abuOTHuUeckue, OuoTruyeckue, aHTpomnoreHHsle. OO1me
3aKOHOMEPHOCTH J1eHCTBUS 3Kosiorndeckux (akropos. IIpasuno munumyma (K. [lnpenrens, FO.
JIubux). TonepaHTHOCTH. DBPUOMOHTHBIEC 1 CTEHOOUOHTHBIE OPTaHU3MBI.

Abuornueckue gaxkTopbl. CBET Kak dKosoruyeckuil gpaxrop. JleficTBie pa3HbIX Y4acTKOB
COJIHEYHOI'0 CIIEKTpa Ha OpPraHM3Mbl. ODKOJOIMYECKHME T'PYIIbl PACTEHHMM M JKUBOTHBIX I10
OTHOULIEHMIO K cBeTy. CUrHanpHas poib cBeTa. POTONEpUOIN3M.

Temnepatypa kak skonoruueckuid Qaxrtop. JlelictBue TemmepaTypsl Ha OpPraHHU3MBI.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BraxuocTh kKak skosiornueckuit Qaxrtop. IIpucrmocobiieHuss pacTeHuil K MOAACPKAHUIO
BonHOro Oamanca. Knaccudukamumsi pacreHuii 1o OTHOUIeHHIO K Boze. llpucnocoOnenus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.



Cpenpl oOMTaHMS OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, MOYBEHHas, IIyOHMHHAsS
MOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XMMHUYECKHE OCOOEHHOCTU cpen OOMTaHHS
opranu3moB. [Ipucrnoco6senns opraHu3MoB K )KM3HH B Pa3HbIX Cpelax.

buonornuyeckue putmbl. BHennue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Ipucroco61eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUM KU3HU.

Kusuennsie Gopmbl opranu3zMoB. [lonsTue o ku3HeHHOU Qopme. KusHeHHBIE (HOPMBI
pacTeHuii: JepeBbsl, KyCTapHUKH, KyCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBHI.
XKuznennsie (GOpMBI KUBOTHBIX: THJIPOOMOHTHI, T'€OOMOHTHI, a’dpOOMOHTHL. (coOeHHOCTH
CTpOEHHS U 00paza )KU3HH.

buotnueckne  QaxTopsl. Buabl OnoTMuUecKMX ~ B3aMMOJEHCTBHIl:  KOHKYpEHIMS,
XMUIHUYECTBO, cUMOMO03 U ero ¢opmsl. Ilapasutusm, koonepauus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHTCTBO, HaxieOHMYecTBO). Herpopuueckne  B3auMoneicTBHS  (TOMHYECKHE,
¢dopuueckue, (abpuueckue). 3HaAUCHHE OMOTUYECKUX B3aHMMOJEWUCTBUM [JIsI CYIIECTBOBAHUS
OpraHu3MOB B cpezie oouTaHus. IIpuHIMI KOHKYPEHTHOI'O UCKIIFOUEHHSL.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «OKoyoruueckue (pakTopsl», « CBETOBOM CHEKTP», «IKOIOTHYECKUE
IPYIIIBI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « T eIOKpOBHbIE )KUBOTHBIEY, «X0JOJHOKPOBHBIE
KHUBOTHBIEY», «DU3MOIOrMYEcKUe aaanTalud >XKUBOTHBIX», «Cpeabl OOMTAaHUS OPraHU3MOBY,
«buonornueckue putMbl», « KusHennsie GpopMel pacTeHuil», «KuzHeHHble GOpPMbI )KUBOTHBIX»,
«JKocHuCcTEMA IIHMPOKOJIUCTBEHHOrO Jieca», «IDKOCUCTEMA XBOMHOro jeca», «llenu nuranusy,
«XunnuuectBoy, «Ilapazutuzmy», «Konkypenmusa», «Cumonos», «KommeHcamuzm».

O6opynoBanue: repOapuM pacTeHUl M IKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BJIUSHUIO
pa3IMYHBIX  SKOJOrMYecKuX (akTopoB, repOapuM  CBETOMOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIUBBIX PACTEHHUH, CBETOJIIOOMBBIC, TEHENMOOUBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapud M KOJUJIEKIUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTONYHMBBIX
pacTeHuid, Yydela NTHI] W 3Bepei, repdapum pacTeHUH, OTHOCAUIMXCA K THUrpoduTam,
Kcepodpuram, Me3oduTamM, KOMHATHBIE PACTEHHS [aHHBIX TPYMI, KOJJICKIMH >KUBOTHBIX,
OOMTAIONMX B PA3HBIX cpelax, repOapuy M KOJUICKIMH PAaCTEHHH M >KMBOTHBIX, 00JaJaroIiux
4epTaMu TPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSIM YCIOBHH JKM3HH, TepOapuu W
KOJUIEKLIMM PACTEHUM M YKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (DOPM, KOJUIEKIUH MKUBOTHBIX,
YYacCTBYIOUIMX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJEHCTBUSAX.

JlaGopaTopHasi paGoTa «BpIsiBlIeHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIIMSHUIO CBETAY.

JlaGopaTtopHasi paGora «BbIsfBiIeHHE TNPUCIOCOONIEHUH OpPraHU3MOB K BIIUSHHIO
TEMIIEPATyphD».

JlaGopaTopHasi paboTra «AHaTOMHYEeCKHE OCOOCHHOCTHM pPACTEHUM M3 pPa3HbIX MeECT
OOUTAHUS.

Tema 8. Jkos10rusi BUIOB U ONMYISILUH

DKOJOrM4ecKue XapakTepucTuku mnomynauuu. [lonmynsamus kak Ouosiornyeckas cucrema.
Ponp HeomHopomHocTH cpenbl, QU3NYECKUX OapbepoB M OCOOEHHOCTEH OMOIOTMH BUIOB B
(hopMUPOBaHUU IPOCTPAHCTBEHHON CTPYKTYpbl monyasuuidi. OCHOBHBIE TOKA3aTEH MMOMYJIAUU:
YHUCIEHHOCTh, MJIOTHOCTh, BO3PAacTHasi M IOJOBasl CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTh, MUTPALIHSL.

Okonoruueckas CTpykTypa nonyiasuuu. OIleHKa 4YHUCICHHOCTH Monmyssuuu. JlMHamuka
MOMYJISIIMU U €€ perynauusa. buotnyeckuil noreHnnan nonymsiuui. MoaenupoBaHue JUHAMUKA
nonysiuud. KpuBble pocta uucieHHocTH nonynsuuu. Kpusele BbpkuBaHuUS. Perymsiuus



YUCIEHHOCTU TOMYJSUA: poib (PaKTOpPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dxonoruyeckue crpateruu BuaoB (- u K-ctparerun).

[Tonartue 00 »sKonornyeckoil Huiie BuAa. MecrtoobuTaHue. MHOromepHas Mo/ eb
skosnorudyecko Humm k.M. Xatunncona. Pazmeps! skosornyeckoi Humu. IloTreHuuansHas u
peanu30BaHHAS HULIM.

Bug kak cucrema nonymnsiuuil. Apeanbl BUIOB. BUAbl MU HMX U3HEHHBIE CTPATETUU.
DKOJIOTUYECKN € YIKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIAEHUST W MHUIpalUid JKUBOTHBIX. buonornueckue HWHBa3UU
YYy>KE€POJIHBIX BUIOB.

JdemoHcTpanuun

IToprper: I>x. . XaT4nHCOH.

Tabnuibl U cXeMbl: «DKOJIOTMYECKUE XapaKTEPUCTUKU Momysiuny, «[IpoctpancTBeHHas
CTpYKTypa momyisiun», «Bo3pacTHble mnupaMuabl mnomyisinun», «CKOpOCTh 3acelieHus
HNOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranuzMamu», «Mogens skonormdyeckod Humm Jhx. HU.
XaTYUHCOHAY.

ObopynoBanue: repdapuu pacTeHHUH, KOJUIEKIINH KUBOTHBIX.

JlaGopaTropHasi padota «IIpucrnocoOnenus ceMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Jkoa0rus coo01EecTB. IKOJOTHIYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. bronenos u ero crpykrypa. CBs3u Mexay OpraHU3MaMu B
OuoIeHO3e.

Oxocuctema kak OTKpbiTas cucrema (A. [x. Tencnu). DyHKuMOHaIBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, PEAYLEHTH. Tpoduueckue ypOoBHH.
Tpoduueckne nenu u cetu. AGnotudeckue OJ0Kku dkocucTteM. [10YBBI U WIBI B 9KOCHCTEMAX.
KpyroBopot BeniecTs v moToOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE TTOKa3aTeNM YKOCUCTEMBL. bruoMacca n mpogyKuus. KOJOrH4eCKHe MU PaMUIbI
qyuce, OMOMacchl M SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUuHbIe U BTOPUUYHBIE CYKIIECCUM U UX
NPUYMHBL. AHTPOINIOTEHHBIE BO3JCHCTBHS Ha cykineccud. KimMakcHOe — cOoOIIecTBO.
buopaznooOpa3ue u moaHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHble IKOCUCTEMBI. JDKocucmemsvl 03€p u pek. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, ecos, cmenetil, NyCmvlHb.

AHTpOIIOTeHHbBIE  3KOCHUCTEMBI. ArposkocucreMa. ArpoueHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMM.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢opa u dayHa.
CunanTponu3aisi TOpoAckoi  ¢ayHbel. buonormueckoe U XO3sIICTBEHHOE 3HAYEHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aMMOJICUCTBHI  OpraHM3MOB B
skocucreMax. Ponb kackadnoeo s¢hghexma u 6U008-20UpPuKamopos (Kiouesvix 6udos) &
@yHxyuonuposanuu  dxocucmem. lIlepeHOC DHEPruM U  BEIIECTB MEXAY CMEKHBIMH
SKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TONYJSUMA W DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX M AaHTPOINOT €HHBIX BO3/1€CTBUIA.

Mexanuzmvl  8030eticmeus  3a2pA3HEHUll  pPA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbl 3IKOJIO2UHECKO20
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmausi. MeTonoa0russ MOHUTOPHUHTA €CTECTBEHHBIX U
AQHTPOIOT€HHBIX YKOCUCTEM.



JleMoHCcTpanuu

IToptpet: A. JIx. Tencnu.

Tabmump! u cxembl: «CTpyKTypa OMOILIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIEcay,
«JxocucrtemMa XBOHHOro Jjeca», «@DyHKIHOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEME,
«Kpyrosopor BemectB B 3kocucreme», «llemm mnuraHus (mactOuInHAs, JIETPUTHAN)»,
«QKonoruyeckas mupammuaa qucen», «IKoJoruueckas nupamuga 6uomMaccehb, « JKOJIorndecKast
nupamuja sHeprum», «O6pa3oBanue Oonortay, «llepBuunast cykueccus», «BoccraHoBieHHe
jeca moclie mnoxapa», «9KOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M INOTOK
SHEPruu B arpoueHosey, «IIpumepsr ypoboskocucremy.

Ob6opynoBanue: repdapuu pacTeHUH, KOJNJIEKIIMM HACEKOMBIX, dydella NTHII U 3BepeH,
repOapuu KyJIbTYPHBIX M TUKOPACTYIINX PaCTEHUH, aKBapUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypoo3KoCHCTEMBD».

JlaGoparopHasi padoTa «/3yueHue pazHooOpa3usi MEJIKUX ITOYBEHHBIX YJIEHHUCTOHOTUX B
Pa3HbIX 3KOCUCTEMAX .

IKCKypeusi «IKCKypcusi B THIIHYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOJIOJIbHBIA HJIM TTOMMEHHBIH JIYyT, 03€p0, 00JIOTO)».

IKCKypeust «IKCKypcus B arpodKocHcTeMy (Ha MOJIe UK B TEILIUYHOE XO3AHCTBO)Y.

Tema 10. buocdepa — rirodanbHas IKocHcTEMA

buocdepa — obmennanerapHas obomouka 3eMid, rIe CYIIECTBYEeT HIJIM CyIIeCTBOBaja
*u3Hb. PazButue npeacraBienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
6uocdepe. Obnactu Ouocdeps! u e€ cocran. JKuBoe BeuiecTso 6uochepsl U ero PyHKIIUU.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepbl. OcobeHHOoCTH OMochephl KaK riodaibHON
skocucteMbl. /luHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
O6uoreoxnuMu4eckue UKIbI (yriiepoaa, a3ota). PUTMHYHOCTS siBieHU B 6nochepe.

3oHanbHOCTH Ouocdepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CyIIN: TYHApA, XBOMHbBIE
Jeca, CMELIaHHbIE U IIMPOKOJUCTBEHHBIE JI€CA, CTEMH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHE JIeca,
BBICOKOTOpbsi. KiluMaT, pacTUTENBHBIN U KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHUS SKMBBIX CHCTEM, OLEHKAa HX pECypCHOro TIOTEHIHana u
O6nochepHbIX (HYHKITHA.

JdeMoHcTpanuu

[TopTpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxembl: «I'eocdepsr 3emnn», «KpyroBopot azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoze», «Kpyropopor kucinopoga B npupoae», «KpyroBopor Boasl B Ipupoie»,
«OcHoBHBIE OuOMBI cymmny», «Kimumatnueckue mosica 3emmm», «TyHapa», «Taiiray,
«Cmemannplii  nec», «llupokonuctBenHsld jnec», «Crenby», «CaBaHHay, «IlycTbiHI»,
«Tponmueckuii ecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YesnnoBek U OKpy Kamomas cpeaa

DKOJIOTUYECKHE KPU3UChl W WX NpUYMHBL. BoszaelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHHe BO3AYIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nmoussl. OXpaHa MOUYBEHHBIX pecypcoB. Mi3MeHeHue kiaumara.

AHTpONOr€HHOE BO3JECHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM MHp. OxpanHa
PacTUTEIHHOI'0 U KUBOTHOIO MUpa. OCHOBHBIE TPUHILIUIIBI OXpaHbl TPUPoAbl. KpacHble KHUTH.
Oco6o0 oxpansembie npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIE MPUHIUIBI YCTOHYHUBOTO pa3BUTHs YelOBeUYeCTBa M NMpUpoabl. PannonambHOoe
IIPUPOJIONIONB30BAHME U COXpPaHEHHWE OMOJOrMYecKoro pasHooOpasus 3emyu. OOume
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KpH3Hca
U €r0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTe METOZOB MOHHUTOPMHIAa pa3BUTUS OMNACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmnvie uccredosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxke. buonocuueckoe paznoobpasue u ouopecypcuvl. Hayuonanonvle ungopmayuonuvie
cucmemsl, obecneyusaiowue O00CMyn K UHOOPMAYUU NO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OcHo8bl IKOpeabunumayuu SKOCUCmem u cnocovoe 6opvobl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHbix 3KOCUCTNEM.

JdemoHcTpanuun

Tabmuubl W cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHHe TuaApocheps»,
«3arpszHeHue 1ouBb», «llapHukoBbil 3QdexT», «Ocobo oxpaHseMble NPUPOAHbBIE
TEPPUTOPUMY», «MOJIeNH YyIPaBIsIEMOr0 MUPaAY.

Ob6opynoBanue: ¢ororpaduu OoxpaHsIeMbIX pacTeHUH M SKMBOTHbIX KpacHoM KHUTH
Poccuiickoit ®enepannu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MIporpamMmm CpeHero ooIiero oopazoBaHus: JUYHOCTHBIE, METANIPEAMETHbIE U NTPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX PE3yJNbTATOB OCBOCHUS MPOrPaMMBbI IO OMOJIOTHUU BBIICIICHBI
CIENyIOIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  Ipa)IaHCKOU
HACHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO,
Hanuyue momusayuu K OOydeHHIO0 OWOJIOTUH, YeleHanpaeieHHoe paszeumie BHYTPEHHHUX
yOSKICHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX I[EHHOCTEH M MCTOPHYECKUX TPAIUIUH pa3BUTHS
OMOJIOTMUECKOr0 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb O0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JI€ATEIbHOCTM  IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, MPHUCYIIUMU  CHCTEMeE
OMONOrMueckoro  o0pa3oBaHUs, HaIuuue NPABOCO3HAHUS ~ DKOJIOTMUECKOW  KYJIbTYpBI,
CnOCOOHOCMU CMABUMb €U U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE PE3yIbTaTHl OCBOEHUS MPOrpPaMMbI IO OHMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATENLHOW AESITENbHOCTH B COOTBETCTBHHM C TPATUIMOHHBIMU POCCUNCKHUMHU
COIIMOKYJbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSITHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TMOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUA U CaMOPa3BUTHsA, Pa3BUTHA BHYTpeHHeﬁ MMO3UIHUHU JIMYHOCTHU, ITaTPUOTU3MA U
YBAXKEHHS K 3aKOHY U IIPABOIIOPSANKY, YEJIOBEKY Tpyda M CTapLIEMy IIOKOJICHUIO, B3aUMHOI'O
yBaXEHUs, OEpeXHOro  OTHOLIEHHS K  KYJIbTYPHOMY  HacleAMI0 UM TPaJAuLHIM
MHOT'OHaIMOHaIbHOro Hapoaa Poccuiickoil denepannu, Mpupoe U OKpyKaroIIe cpene.

JImyHOCTHEIE PE3YIbTATBI OCBOCHUS y‘IC6HOFO npeameTa «buonorusy JOJIKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEU
HO3I/II_II/ICI71 JIMYHOCTH, CHCTEMOMH OEHHOCTHBIX OpHeHTaHHfI, MO3UTUBHBIX BHYTPCHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IICHHOCTSM POCCHHCKOrO  OOIIecTBa,
paCIMpCHUC JKXU3HCHHOI'O OMbITa W ONbITa ACATCIBHOCTH B MPOLECCC pCain3aliliil OCHOBHBIX
HaHpaBHeHI/IfI BOCHUTATEIIHHOM ACATCIIBHOCTH, B TOM YU CJIC B YaCTH:

1) rpasKIaHCcKoOro BOCIUTAHMS :

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMM  OOydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00I11ecTBa;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX NpaB M O00S3aHHOCTEH, YBa)KEHHWE 3aKOHA W
IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3AHUU YUEOHBIX MPOEKTOB,
PECIICHUA YHCGHBIX M IIO3HABATCJIIbHBIX 3a1a4, BBIIIOJTHCHUHN OHMOJIOTHYECKHAX OKCIICPUMCHTOB,

CHOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0 OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM )KM3HU U O0BSACHATH €€;

YMCHUE YUUTBIBATH B CBOHUX I[GﬁCTBI/IHX H€O6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3ElI/IMOI[€I>iCTBI/I$I JII-O)IGﬁ C pasHbIMU y6e}KI[eHI/I${MI/I, KYJbTYPHBIMU LNEHHOCTAMH U COLIMAJIBHBIM
MIOJIO’KEHUEM;

FOTOBHOCTh K COTPYAHHUYCCTBY B MPOHECCE COBMCCTHOI'O BBINIOJHCHHUA y‘IC6HBIX,
MO3HAaBAaTCIbHBIX U HCCICAOBATCIBCKUX 3a4a4, YBAXWUTCIBHOI'O OTHOMICHUA K MHCHHIO
OIITIIOHEHTOB TP 00CYKJICHUN CIIOPHBIX BOIIPOCOB OMOIOTMYECKOT0 COAEePIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM EATEIBHOCTH;



2) NaTPUOTHYECKOTO BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh POCCUIMCKOM TPakIaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOil S13bIK M KYJIBTYpY, IPOLIOE U HACTOAIEE MHOIOHAIIMOHAJIbHOr0 Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEIUI0O U MaMATHUKAM IPUPOJBbI,
JocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHUX YYEHBIX B CTAaHOBJEHHE U pPa3BUTHE
OHMONOrnH, TOHUMAaHUs 3HAYSHHS] OMOJIOTHH B MIO3HAHWU 3aKOHOB IIPUPOIBI, B )KU3HH YEIOBEKa U
COBpPEMEHHOI'0 O0IIECTBa;

ujelHas yoex1EHHOCTb, FOTOBHOCTD K CIIYXEHHIO U 3ammTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IEHHOCTEH POCCUICKOrO Hapoa;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 MTOBE/ICHNUS;

CIOCOOHOCTh OLIEHHWBATh CHTYAaIlMI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pOJIUTENSIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEH CEeMEMHON KM3HU B COOTBETCTBUM C TPAJAULMSIMHU HApPOJOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMaHKE 3MOI[MOHAJILHOT' O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE MPOSIBITH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (GOPMHUPOBAHUS  KYJbTYPbl  310POBbS U
AMOLHOHAJIBHOIO 0J1ar0NOJIyYHsI:

IIOHMMaHUE U peann3anus 310poBoro U 0ezonacHoro odpasa KU3HM (30pOBOE MUTAHUE,
COOJII0/IeHNE TUTUEHUYECKUX MPaBUI U HOPM, COAIAHCHPOBAHHBIN PEKUM 3aHSATHI U OTIBIXA,
peryisipHas ¢u3nueckas AaKTUBHOCTb), OEpEXKHOTr0, OTBETCTBEHHOI'O © KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBbIO;

MOHMMaHHE II€HHOCTH TMpaBUJ WHIMBUIYaJbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
NOBE/ICHUS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUE TOCTENCTBUNA W HENpPUSTHUS BPEOHBIX MPUBBIYEK (YHOTpeONIEeHUs ajKoroJs,
HAapKOTHKOB, KYpEHHUS);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYZlY, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUECKON U COL[MAIbHOM HANpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMLIMHMPOBATh, IJIAHUPOBATH UM CaMOCTOSITEJIbHO  BBIMOJHATH  TaKylo
NesITeNIbHOCTD;

MHTEpeC K pasziu4HbIM chepaMm NpodecCHOHATbHON eATEIbHOCTH, YMEHUE COBEpIIATh
OCO3HAaHHBIN BBIOOP OyIy1IeH Mpodeccuu U peaim30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHUIO U caM000pa30BaHUIO HAa IMPOTSKEHUM BCE
KU3HH;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:



HKOJIOTMYECKH 11€7ec000pa3Hoe OTHOILIEHHE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHSI SKOJIOIMUYECKON KyJIbTYpBl: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB U OLI€HKU MX BO3MOXKHBIX MTOCIIEACTBUM JJIs1 OKPY’KaIOIEl Cpeabl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOrMYECKUX Mpo0JieM U MyTel UX pelIeHus;

CIOCOOHOCTH HCIIOJIb30BAaTh MPHOOpETaeMble PH U3yYEeHUU OMOJIOTUN 3HAHUS U YMEHHUS
MpU pelIeHUH MpoOJIeM, CBSI3aHHBIX C PALMOHAJIBHBIM IMPUPOAOIOJIBL30BaHUEM (COOIII0IEHUE
IIpaBWJI NOBEAEHUS B IPHUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BHUJI0B, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENpPHUATUE JCHCTBUM, MPUHOCILIMX BPEI OKPYKAIOLIEW NPUPOIHOU cpene,
YMEHHE MPOrHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTHUYECKUE IOCIEACTBUS MPEANPUHUMAEMbBIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJIMYMe pPa3BUTOTO 3KOJOIMYECKOI'O MBIIIIEHUS, AKOJIOTMYECKOM KYJIbTYpbl, OIIBITA
JEATEIbHOCTH  JKOJIOTMYECKOM HAaIpaBIE€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HUMH B
II03HABATEJIbHOW, KOMMYHMKATUBHOM M COLMAIBHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAaKTUYECKON e TENIbHOCTH IKOJIOrMUYECKON HAlpaBIE€HHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

C(OPMHUPOBAHHOCTL MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTUA HAayKl M OOLIECTBEHHOM IpPAKTHKH, OCHOBAHHOTO Ha JAMAJOre KYJbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEr'0 MECTa B MOJHUKYJIbTYPHOM MHUDPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM U YUTATENHCKOM KYJIBTYphl KaK CpeJCTBA B3aUMOJICHCTBUS
MEX]1y JIFOJbMU U IT03HAHUS MUDA;

MOHMMaHUEe CHenuPUKNA OMOJOTMM KaK HayKH, OCOo3HaHHs e€ poiu B (opMHUpOBAHHMH
paIoHaIbHOI0 HAYYHOI'O MBIIUIEHUS, CO3JJaHUH [[EJIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKaloleM
MUpEe Kak O €IMHCTBE NPHPOJbI, YeJoBeKa U O0OlIecTBa, B TMO3HAHUM HIPUPOAHBIX
3aKOHOMEPHOCTEN U PELIEHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOeX1EHHOCTh B 3HAYMMOCTU OMOJIOTMU JJII COBPEMEHHON LMBWIN3ALMU: 00ECredyeHus
HOBOTO YPOBHSI Pa3BUTHsI MEAMILMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pelaTh pecypcHble MPoOIEMbl Pa3BUTHsI UEJIOBEUECTBA, TOMCKA MyTEH BBIXOJAa U3 IN100ATbHBIX
9KOJIOTHYECKUX MpoOJieM U oOecrieueHus Iepexoia K yCTOWYMBOMY pa3BUTHIO, PAaLlUOHAILHOMY
HCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJIy4YE€HUH OMOJIOTMYECKUX 3HAHUN B LENSAX MOBBIIIEHUS 00LIeH
KyJbTYpbl, €CTECTBEHHO-HAYy4YHOM TI'DAaMOTHOCTH, KaK COCTaBHOH dYacTH (yHKIMOHAJIbLHOU
IPaMOTHOCTH 00yuarouuxcs, GopMUpPyeMO TpH N3ydEeHUH OMOJIOTHH;

IIOHMMAaHHE CYIIHOCTM METOJOB IIO3HAHMsS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCIIOJIb30BaTh IIOJydaeMble 3HAHMUSA JUIsl aHajdu3a U OOBSACHEHUS SBICHUH
OKPY’KaIOIIEro MHpa U MPOUCXONAIIMX B HEM H3MEHEHUH, yMEHME JejaTb OOOCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 IOJTy4eHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISL pPELICHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAayYHOM JEeATENbHOCTH, TOTOBHOCTh OCYILECTBJIATH MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BAHMIO, K
AKTUBHOMY IIOJY4YEHHMIO HOBBIX 3HAHMM 10 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMH
MOTPEOHOCTSIMH.



METANPEJIMETHBIE PE3YJIBTATbBI

MerTamnpenMerHble pe3yJibTaTbl OCBOEHHUS yueOHOro mpeamera «buosorusp» BKIIOYAIOT:
3HayuMble i1 (OPMUPOBAHHUS MHUPOBO33PEHUS  OOYYAIOLIMXCS  MEXIAUCHUIIIMHAPHBIE
(MexnpeaMeTHbIe) O0IIeHaydHbIe TOHATHS, OTPaXKAIOIUE 11eI0CTHOCTh HAyYHOW KapTHHBI MUPa
U crieriuprKy METOJI0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHUsl,
sIBJICHHE, TPOIleCC, cucTeMa, Hay4dHbIH (akT, MPUHLHUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEN0BaHUE, HAONIOJEHNE, U3MEPEHNE, SKCIEPUMEHT M JPYTrHue€); YHUBEpPCAJIbHbIE
yueOHbIe eWCcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00ECHEUMBAIOLIME
¢dopmupoBanue (yHKIMOHAIBHOM T'PAMOTHOCTH M COLMATBHOM KOMIETCHIIMH OO0YYaroIIUuXCs;
CIIOCOOHOCTB o0yuaromuxcs HCI0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHHUBEpCajbHble Yy4eOHbIE JEHCTBUS B IIO3HABATEIbHOM U
COLMAJIBHOM ITPAKTUKE.

B pesynbTare u3yueHuss OHOJOrMM Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS Y
oOyuaromierocst 0yayT chopMHpPOBaHbI IO3HABaTE/IbHbIE YHHMBEpCaJlbHbIE yueOHble AeiCTBUS,
KOMMYHMKAaTUBHbBIE YHHMBEpCaJIbHble Yy4eOHble MACHCTBUS, PEryJIATUBHbIC YHUBEPCAJIbHBIC
yueOHbI€ AEHCTBHSI, COBMECTHAS J€STEIbHOCTb.

MeranpeaMerHble pe3yiabTaThl OCBOEGHHUS IpPOrpaMMbl CpelHEro oduiero odpa3oBaHUs
JOJDKHBI OTpaXKaTh:

OBJajieHHe YHHBePCATbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHiCTBHUAMM:

1) 6a30oBbIe JJOTHYECKHE IeHCTBUS:

CaMoCTOSITENIbHO (POpPMyNIHMpoBaTh M aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJacCU(UKalUK, OOOOLIEHUS), pPAaCKpPhIBaThb CMBICI OHOJIOrHYECKHUX
MOHATUH (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATH CBSI3U C IPYTUMU MOHSATUSIMH);

ONpenensaTh LEeNU JEATENbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IEATEIBHOCTH C IOCTABIEHHBIMU LIEJISIMH;

UCMOJb30BaTh OMOJIOTMYECKUE MOHATUSA i1 OOBACHEHMs] (PAKTOB U SIBJICHUM >XUBOU
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHs (MHAYKTUBHbBIE, JEIYKTUBHBIE, 110 aHaJIOTHUHN),
BBISIBJISIT 3aKOHOMEPHOCTH U NPOTHBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (POPMYJIMPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIE/IbHBIE CPEe/CTBA JUIsl IPEACTaBJICHUS CYLIECTBEHHBIX CBSI3ed U
OTHOULIEHUH B M3y4yaeMbIX OMOJOIMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHH pa3HOro poja,
BBISIBJIGHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh MJIaH pelIeHHs IPoOIeMbl ¢ yUE€TOM aHAIM3a UMEIOLIUXCS MaTepHaIIbH bIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJbTATOB LIEJM,
OLIEHUBATh PUCKU MOCIIEACTBUM NeATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH paboOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHCKY METOJIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JINYHBIX METOJIOB ITO3HAHHSI,;

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANH, TPeOOPA30BAaHUIO U MPHUMEHECHUIO B YYCOHBIX CHUTYallHsSX, B TOM YHCIE ITPU
CO3JJaHHH YYEOHBIX U COITUAIBHBIX TIPOCKTOB;

(bopMHUPOBATh HAYIHBIH THIT MBIIUICHUS, BJIAJICTh HAYIHONH TEPMHUHOJIOTHEH, KIFOYSBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETHLHOCTH H
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh TMPHUYUHHO-CIICJCTBCHHBIE CBSI3W W AaKTyallM3UpPOBAaTh 3aJady, BBIABUTATH
TUNOTe3y ©€ pelIeHus, HaXOAWTh apryMeHTBl Ul JOKa3aTelIbCTBA CBOWX YTBEPXKICHHA,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEH EHUE B HOBBIX YCIIOBHUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICATCITHLHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIC HJICH, NpEIJiaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OPUEHTHUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX MH(opManuu (TEKCTe y4eOHOTo mocolus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOTOTHIECKHX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPEICTaBICHUS, KPUTHYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HEIIPOTUBOPECUNBOCTb;

bopMyTHpOBaTh 3aMpPOCHl M TPUMEHSATH pPa3IMYHBIE METOABI TMPH TIOUCKE U OTOOpE
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYypY aKTHBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cpencTBa NHpu pabore ¢ OMOIOruYeckou
uHbopMaIiel: TPUMEHATh XUMHUYECKUe, (pu3nueckne U MaTeMaTU4ecKHue 3HAKH M CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUTHl  WH(OpPMANHUHA, WHPOPMAIUOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH €l CTBUSIMU

1) oO1meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH
CYKIICHUS OTHOCHTEIHLHO BBIMIOJIHEHUS TMpEeAsiaraeMod 3a/add, YYUTBIBATh HMHTEPECHl U
COTJIACOBAaHHOCTh TIO3HUIIHNA JPYTUX YYACTHUKOB TUAJIOTA UIIH JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, MPENOCHIJIOK BOSHUKHOBEHHSI KOH(QIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHUIO: COCTaBJIATh IUUIAaH JEHCTBUM, PacIpenesaTh pPOJU € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLEHUBATh HJIEU C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS s BBUIBJICHUS IPOOJIEM W MX pEIIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U IOCTYNKAaxX IO OTHOLIECHUIO K XUBOU IPUPOJE, CBOEMY 3I40POBBIO U 30POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATH I1O3HABATEIbHYIO JAESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABIIATH IUIAH PEIICHUS MPOOJIeMbl C yUETOM MMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIAJICTh HABBIKAMH [T03HABATENbHOM pedIeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIECHHUS 10 UX CHUXKEHUIO;
IIPUHUMATh MOTHUBBI U ApPT'YMEHTHI IPYTHUX [P aHAJIN3€E PE3yJIbTaTOB AESITEIbHOCTH;
3) npunsiTHe ceds M APYrux:
MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTAaTKH U JTOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apPT'YMEHTHI APYTHUX IIPU AHAJIN3E PE3yIbTATOB IEATECIBHOCTH;
IIpHU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OLUIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.
HNPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yabTaThl OCBOCHMS COJEp)KaHUsA yueOHoro npeamera «buonorus» Ha
yri1yOJIEHHOM ypOBHE OpHMEHTHPOBAHBI Ha oOecreyeHue NpopuabHOro 00yueHus: 00yJyaromuxcs
Oouonmorny. OHM BKIIOYAIOT: cneuu@uueckue g OMOJOTMM HaydyHble 3HAHUS, YMEHUA U
CrIoCOObI JIEHCTBMM 110 OCBOGHHUIO, HMHTEPINpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JEeATeNbHOCTH MO TOJYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKXE B PEAJIbHBIX KU3HEHHBIX cUTyalusax. IIpeqmerHsie pe3ynbTaThl IPEACTaBICHbI 110 TOAaM
U3y4EHHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNM O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAYYHOM KapTWHBI MHpa, B IO3HAHWU 3aKOHOB MPUPONABI U
peleHuy npo0JieM palliOHAIBHOTO MPUPOAOIOJIB30BAHUS, O BKIIaJ1€ POCCUHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOM OMOJIOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue
OMONOrNYecKue TEPMUHBI M TOHATHS (KU3HB, KIETKa, OpPraHu3M, MeTa0OoJM3M, TOMEOCTas,
CaMOperyJisilius, CaMOBOCIIPOU3BE/IEHUE, HACIIEICTBEHHOCTb, H3MEHUNBOCTh, POCT U Pa3BUTHE),
Ouonornueckue Teopuu (kierounas Teopusi T. IllBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOroo0pasusi U IPOUCXOXKIECHUS KYJIbTYPHBIX PACTE€HHUI), 3aKOHBI (€AuHOO0Opa3us IMOTOMKOB
IIEPBOI0 MOKOJIEHHUS, pacIIeNIeH ], YUCTOThl raMeT, He3aBUCUMOro HacyenoBanus I'. Mennens,
TOMOJIOTUYECKUX PSAAOB B HaciencTBeHHOW u3MeHuuBoctd H. V. BaBuioBa), npuHLUIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMM Hay4HOr'O MO3HAHMS, MUCIOIb3YEeMbIX B OMOJIOrMYECKUX
HCCIIIOBAHUAX KHUBBIX O0BEKTOB (ONUCaHKE, U3MEpPEHHe, HaOII01eHIe, SKCIIEPUMEHT);

YMEHME BBLACIATh CYLECTBEHHbBIE NPU3HAKU: BUPYCOB, KIETOK MPOKAapUOT U JyKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4MCie OaKTepuid, rpuOOB, pacTEeHHI,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OPraHOB PACTEHUH, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUH, >XUBOTHBIX MU
YeoBeKa, OMOJOrHYeCKHUX MPOLIECCOB: 0OMEHA BelecTB (MeTabo3M), IpEeBpalleHNs YHEPTUH,
OpokeHus, aBTOTPOPHOr0 U TeTepoTpPO(HOro THIOB MUTAaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeToreHesa, SMOpHoreHes3a, MOCTIMOPHUOHAILHOTO Pa3BUTHUS, Pa3MHOKECHHUS,
WHIUBUAYATbHOTO pa3BUTHSA OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBUS T€HOB, I'eTepo3uca,
HCKYCCTBEHHOT O 0TOODA;



YMEHHE yCTaHABIMBATh B3aUMOCBS3UM MEXKIY OPraHOMAAMH KIETKH M UX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX QYHKIHUSIMH, MEXAY OpraHaMi U CUCTEMaMU OpraHoOB Y
pacTeHU, >XUBOTHBIX M YEJNOBEKa W UX (PYHKUMAMU, MEXKAY CHCTEMaMU OpraHOB M HUX
GYHKUMSIMHM, MEXAY 3TanmaMu OoOMEHa BEIIEeCTB, ATallaMU KJETOYHOIO LMKJIA M YKU3HEHHBIX
LMKIOB OPraHM3MOB, J3TanaMud HMOPHOHAJIBHOIO pa3BUTUS, TE€HOTUIIOM U (EHOTUIIOM,
(deroTunoM u (hakTOpamMu cpeabl OOUTAHNUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PAacCTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKHUX T'PYIIIL;

YMEHHME pellaTh OMOJIOTMYECKHE 3a/Jaud, BBIABIATh IPUUYMHHO-CIIEACTBEHHBIE CBS3U
MEXJy HCCIEAYEMbIMH OHOJIOIMUYECKUMHU IIpoLleccaMd M SIBICHUSMM, J€JaTb BBIBOABI U
IIPOrHO3bI HA OCHOBAHUHU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIOIHATH Ja0OpaTOpHble U MpaKTUYECKue paldoThl, COOMI0ONATh MpaBuia MPHU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU CpEICTBAMHU,
bopMynupys 1eNb HCCIeIOBaHUS, AaHATM3UPOBATH MOJIyYEHHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIEIOBATENbCKON paboTe Mo OMOIOrHH, SKOJOTHU U
MEIUIMHEe, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, W MYyOJUYHO MPENCTaBISATh
MOJTyYEHHbIE PE3YIbTaThl HA YYEHUYECKUX KOH(EpEeHIUAX;

YMEHHME OLEHUBAaTh OSTHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEN0BaHUI B 00JacTH
OuoNoruM W MeIuUuHbl (KJIOHMPOBAHHME, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpaBICHHOE
M3MEHEHHE TeHOMa U CO3/IaHH€e TPAHCI'€HHBIX OPraHNU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHanbHON AesTeIbHOCTH B
obyactu OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH, CEIbCKOT0 X031CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YTIyONATh IO3HABATENbHBI HHTEpPEC, HAIpPABICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Npodeccud M MPOIODKEHHE OMOJIOrHYecKOro oOpa3oBaHUS B
OpraHU3aLMSIX CPETHETO MPOPECCHOHATBHOIO U BHICLIET0 00pa30BaHUs.

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorusi» B 11 Kaacce
JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GhopMUPOBAaHUN COBPEMEHHOW €CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUHM 3aKOHOB
HOPUPOIBI M PEIIEHUH SKOJOTMYECKHX MPOOJEeM YeIOBEYeCTBa, a TAK)KE B PEIICHUU BOIPOCOB
palMOHANBHOTO MPUPOJONOJIb30BaHUSA, U B (OPMUPOBAHUU IICHHOCTHOTO OTHOIIEHUS K
npupoje, OOIIEeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKUX U 3apyOekHBIX Y4YEHBIX-OMOIOrOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpasl BKIIOYAET OMpPEHCICHUS U
MNOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAralomMX OMOJOTMYECKMX TEPMHHOB M TOHATHI (BUZ,
sKocucrema, Ouocdepa), Ouonormueckue Teopuu (dBoironMOHHas Tteopus Y. JlapBuHa,
CHUHTEeTHUYECKasi Teopusi 3Bojronun), yderus (A. H. CeBepumoBa — 0 MyTSX W HampaBJICHUSX
ssomonnu, B.. BepHaackoro — o 6uocdepe), 3aKoHbI (reHeTnueckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxonctsa K. M. bapa), mpaBuna (Muaumyma FO. JIuGuxa,
9KOJIOTUYECKON MUpPaMUIbl SHEPrun ), runoressl (runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIJIaJIETh OCHOBHBIMH METOJAaMU HAyYHOTO IIO3HAHMS, HCHOJIb3YEMBIMH B
OMONIOTHYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (ONMMCAaHHE, H3MEpEeHHe,



HaOJI0IeHNe, SKCIEPUMEHT), ClI0COOaMU BBISBJIEHHS U OLIEHKH aHTPOIIOTE€HHBIX M3MEHEHUH B
MIPUPOJIE;

YMEHHUE BBIIEISATH CYINICCTBEHHBIC IPH3HAKU: BHJOB, OHWOTEOIEHO30B, JKOCHCTEM H
o6uocdepbl, CTAOMIM3UPYIOIIEro, JBIKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
QJUTONATPHUYECKOr0 M CHMITATPUIECKOr0 BUA000pa30BaHUs, BIMSHUS JBYKYIIHX CHJI IBOJIFOIHH
Ha reHo(OH ] MOMyJISIUH, TPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpesie OOMTaHMs, YepeloBaHus
HaIlpaBJICHUH 3BOIOINH, KPYTOBOPOTa BEIIECTB U MOTOKA SHEPIUU B 3KOCHUCTEMAX;

YMEHHUE YCTaHABIUBATh B3aUMOCBS3M MEXAY IPOI[ECCAMU HBOJIOIHMH, JBHKYIIUMHU
CHJIaMH AHTPOIIOTEHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U MPUCHOCOOJICHUAMHU K HHUM
OpraHU3MOB;

YMEHUE BBIABIISITh OTIMYUTEIbHBIC TTPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOICHHOCTh BUIOB
K cpene oOuTaHMs, aOMOTUYECKUX U OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBA3EH
OpraHM3MOB B COOOIIECTBAX, AHTPOIIOI' €HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIO0Ib30BaTh COOTBETCTBYIOIINE APTyMEHThI, OMOJOrMYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIUKY JJIl J0Ka3aTejlbCTBAa pPOACTBA OPraHU3MOB pa3HBIX CHUCTEMATHUECKUX TPy,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpa3usi BHJOB M IKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBaHHs MPUPOIbI U
4eJI0BEYECTBA;

yMEHHUE pelaTh OMOJOrMYecKHe 3a/lauyd, BBIABIATH IMPUYMHHO-CIIEACTBEHHBIE CBSI3U
MEXKIY HCCIEAYEMbIMH OHOJOTHYECKUMH IPOIECCAMU M SIBICHUSIMH, JeJlaTh BBIBOJABI W
MIPOTHO3BI HA OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIIOJHATH Ja00OpaTOpHblEe U MpaKTUYecKue pabdoThl, cOoOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U J1TabopaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMynupys 1eNb HCCIeI0BaHMs, AHATM3UPOBATh MOJTy4YE€HHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

yYMEHHUE y4YacTBOBaTh B y4eOHO-MCCIEIOBATEIbCKOM paboTe Mo OMOJOTHH, SKOJIOTHU U
MEIUIMHE, TPOBOIMMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OONIECTB, W MyOJIMYHO IMPEACTABIATH
MOJTY4YEHHBIE PE3YNIbTaThl HA YUCHUYECKUX KOH(EPEHIINSAX;

YMEHHUE OIICHWBATh THUIOTE3bl M TEOPHH O TPOMCXOXKICHUM >KU3HH, YEIOBEKa W
YeJIOBEYECKUX pPac, O MPHYMHAX, MOCIEACTBUSAX M CHOCO0AX IMPENOTBPALICHUS TI00aTIBHBIX
U3MeHeHu# B 6uocdepe;

YMEHHUE OCYLIECTBIISITh OCO3HAHHBIN BBIOOD Oyayliei npodeccnoHaIbHOM e TeIbHOCTH B
obnacTh  OMOJIOTMH, DKOJIOTMM, MPUPOIONOJIb30BAHUS, MEAMLHUHBL, OHMOTEXHOJIOIHH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOI'O XO3sHMCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIIyOJsTh
IIO3HABATENIbHBI MHTEpPEC, HalpaBICHHBIH Ha OCO3HAHHBIH BBHIOOP COOTBETCTBYIOILECH
npodeccu M HPOAODKEHHE OHOJIOrMYEecKOro oO0pa3oBaHMs B OpraHU3alUsIX CPEAHEro
po¢ecCHOHATIBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpouabnbie | IIpakTHyeckue
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThbI pecypesI
1 buonorus kak Hayka
2 JKvBble cucTEeMBI U MX U3YUCHUE 1
3 buonorus kinetku 0.5
4 XUMHYECKasi OpraHu3anus KIETKU 10 1
5 CrpoeHue U QYHKIIMHU KICTKU 8 2
6 OOMEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 1
KJIIETKE
7 HaCJIe,Z[CTBeH}'I.aH uHpopManus u 9 1 0.5
peanuzanus e€ B KJIETKe
8 JKu3HEHHBINA UK KIIETKU 6 1
9 Ctpoenue 1 (HyHKIIMM OPTaHU3MOB 17 15
10 Pa3mHoO)eHHe 1 pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
W3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1 1
14 ['enernka uenoBeka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 buorexHomorus u cuHTETHYECKast OMOIOTUs 4
17 Pe3sepBHOE Bpems 1 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesnoB u TeM Konrponsnsre | Mpaxrusecke (uugposbie)
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypesI
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OHMOJIOTHH
MukposBoonus u e€ pe3yJbTaTbl 14 1
Makpo3Boonus U €€ pe3yJIbTaThl 6 2
4 [TporcxoxkIeHNe U Pa3BUTHE KU3HU HA 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY’Karollen cpenou
Opranu3Mmesl U cpea OOUTaHUs 15
DKOJIOTHSI BUOB M IO YJISIITHI 0.5
9 OKonorus coooUIecTB. DKOJOTNYECKHUE 12 05
CUCTEMBI
10 buocdepa — rmobanpHas sKocHUcTEMA
11 YenoBek U OKpyKaroIias cpeaa 6
12 PesepBHOE Bpems 8 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosuuecTBo yacoB DJIeKTPOHHBbIE
' Hara uupoBbIe
n/ Tema ypoka Konrpoasnsie | Ilpakruyeckue
Bceero U3YYCHUS oOpa3oBare/ibHbIE
n padoThI padoThI
pecypchl
buonorus kak KOMIJIeKCHas HayKa bubamorexa
U KaK 4acTh COBPEMEHHOIO 1 LLOK https://m.edsoo.ru/
obmecTBa 863e6122 https://m.edso
0.ru/863e632a
bu6moreka IIOK
JKuBble cCHCTEMBI M UX CBOWCTBA 1 https://m.edso0.ru/863e6
122
YpoBHEBasi OpraHu3aIus KUBBIX bubamorexa
1 LIOK https://m.edsoo.ru/
ereTe 86366564
HcTopust OTKPBHITHS U U3YdEHUS bubamorexa
kiterki, KieTouHas Teopis 1 LIOK https://m.edsoo.ru/
863e674e
MeToabl MONEKYJIIPHOU U
KJIETOYHON OMOJTIOTHH. Bu6mmorexa 1LIOK
[IpakTuueckas pabota «M3yuenue https://m.eds00.ru/863e6h
METO/10B KJIETOYHON OMOIOruU 1 0.5 72
(xpomaTtorpadusi, sekTpodopes, o
muddepennpanbHOe
nentpudyruporanue, [11[P)»
. bubnmoreka
XUMHUYECKHUI COCTaB KJICTKU 1

IIOK https://m.edsoo.ru/



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

863e6b72

MI/IHepaJ'II)HI)IG BEIICCTBA KJICTKU,
ux OUMooruyecKkas poJib

bubaunoreka
LIOK https://m.edsoo.ru/
863e6870

OpraHnyeckue BEIIecTBa KIETKH
— Oenku. JlabopatopHas paborta
«ObHapyxeHue 0eIKoB ¢
MIOMOIIBIO KA4EeCTBEHHBIX
peakuun»

0.5

CoiicTBa, KJIacCU(PHUKALIUS U
(byHKIIUU OEIKOB

10

Opranuueckue BeLecTBa KIETKU
— YIJIeBOJbI

11

Oprannyeckue BeIecTBa KICTKU
— munuel CTpoeHne U QyHKIIUU
ATO®. [Ipyrue
nykieozuaTpudocdatsl (HTD)

12

Hyxkneunossie kucnotel. JJHK u
PHK. JlabopaTopnas paborta
«HccnenoBanue HyKJIEMHOBBIX
KHCJIOT, BBIJICIIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB»

0.5

13

KonTponbsHas padora Nel

14

CexsenupoBanue JJHK. Metonst
TCHOMUKH, TPAHCKPUIITOMUKH,
MIPOTECOMUKH

15

MeToas! CTpyKTypHOI OnoJsioruu

16

Tune! knerok. [Ipokapuornueckas



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

KJICTKa

17

CtpoeHue 3yKapuoTH4eCKOil
knetku. [IpakTuyeckas padora
«M3yueHue CBOMCTB KIETOUYHON
MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmnapar KISTKU

19

OnnomeMOpaHHBIE OPTAaHOUIBI
kierku. [Ipaktuueckas pabora
«M3ydyeHne NBUKEHUS
LUTOIJIa3Mbl B PACTUTEIbHBIX
KJIIETKaX»

0.5

20

[TonyaBTOHOMHBIE OpPraHOU/IbI

KJIICTKHU: MUTOXOHAPUH, ITJIaCTU/BIL.

JlabopaTopnas pabora
«HccnenoBanue ma3Monusa u
JeTIIa3MOJIH3a B PACTUTEIBHBIX
KIICTKax»

0.5

21

Hem €M6paHHBI € OpraHon bl
KIJICTKH

22

Crpoenue u pyHKLIUU sapa

23

CpaBHUTENbHAS XapaKTePUCTUKA
KJIETOK dyKapuoT. JlabopatopHas
pabota «/3yueHue CTpoeHUs

KJIETOK Pa3JIMYHBIX OPTaHU3MOBY»

0.5

24

ACCI/IMI/IJ'IHHI/ISI U IUCCUMUJIAIIUS
— JIB€ CTOPOHBI META00IN3MA.
Tumnbr oOMeHa BeIIeCTB.
Jlabopatopnas pabora «3ydenne




KaTaJIMTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha IprUMepe aMHIIa3bl
WJIM KaTajas3bl)»

25

DepMEeHTATUBHBIA XapakTep
peakiui KJIEeTOYHOT O
Metabomusma. JlaboparopHas
pabota «/3yuenue
(epMEeHTaTUBHOIO PaCIIENIICHUS]
HepoKcua BOA0poia B
PACTUTENIbHBIX U JKUBOTHBIX
KJIETKax»

0.5

26

benku-aktuBaTopsl U Oenku-
UHTUOUTOPBI.

27

ABTOTpOQHBIN THIT OOMEHA
BEIIICCTB

28

dorocunTes

29

XemocunTtes. JlabopaTopHas
pabota «CpaBHEHHE MTPOIIECCOB
(hOoTOCHHTE3a U XEMOCHHTE3a»

0.5

30

AHa’poOHbIE OpraHu3Mbl. Bus
Opoxenus. JlJabopatopHas pabora
«CpaBHEHHUE NPOLIECCOB
OpOKECHHS U IBIXaHUS)

31

AdpoOHBIE OPraHU3MBbI. DTaIbI
SHEPreTUYECKOoro ooMeHa

32

DHeprus MeMOpaHHOI 0 I'paJleHTa
npotoHoB. Cunte3 AT®: pabota
npoToHHOU AT®-cruHTa3b1




33

Peakuuu MaTpU4HOrO CHHTE3a

TpaHckpuniusa — MaTPUUHBINA

34 cunte3 PHK
35 Tpancnsaus u e€ Tanbl
36 Koguposanune amuaokucnor. Ponb
pubocoM B brocuHTe3e OenKa
37 Opranu3zanus reHoma y
MPOKAPHOT M 3YKAPHOT
38 ModnekynsipHble MEXaHU3MBbI
HKCIPECCUU TEHOB y YKapHOT
Bupycsl — BHeKIJIeTOUHBIE (HOPMBI
39 KM3HHU U OOJIUTAaTHBIC TAPA3HTEHI. 05
I[TpakTnueckas padora «Cosnanue '
MOJICIT BHPYCa
BupycHble 3a0051eBaHUS YelIOBEKa,
40 JKUBOTHBIX, PACTECHUN.
Hanorexnonoruu B OMOJIOTUN U
MEIUIHE
41 Kontponbsnas pabota Ne2
42 JKU3HEHHBIN UK KIIETKU
43 Matpuunsiii cuaTe3 JJHK
Xpomocomsl. JlabopaTopHas
44 pabora «/3ydyeHre XxpoMocom Ha 0.5
TOTOBBIX MUKPOI pernapaTax»
45 JleneHue KIETKH — MHUTO3
Tuns! knerok. Kapuokunes u
46 nuTokunes. JlaboparopHas padota 0.5

«Habmronenne MUTO3a B KIIETKAX




KOHYHMKA KOpeIIKa JyKa (Ha
TOTOBBIX MUKPOIIpErapaTax)

PeFYJ'ISIHI/ISI KHU3HCHHOI'O UKJIa

47
KJIETOK
48 Opranusm Kak eIMHOE 11e10€
Tkanu pactenuii. JlJaboparopras
49 pabota «3yueHue TKaHen 0.5
pacTeHui»
TxaHU )KHBOTHBIX U YEIIOBEKA.
50 Jlabopatopnas padora «13yuenne 0.5
TKaHEN KUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.
51 JlabopatopHas pabora «M3ydcHue 0.5
OpraHoB IIBETKOBOTO PACTCHUSDY
52 Ormopa Tena opraHu3MOB
53 JIBU>xeHrEe OpraHu3MOB
54 [Iutanue opraHn3mMoB
55 [InTanue NO3BOHOYHBIX
KUBOTHBIX.
56 JIpIxaHue OpraHu3MoB
57 JIpIxaHHe TTO3BOHOYHBIX
KUBOTHBIX U YeJIOBeKa
58 Tpancnopr BemecTs y
OpPraHu3MOB
KpoBenocnas cucrema
59 MTO3BOHOYHBIX KUBOTHBIX U
4enoBeKa
60 [MumeBapuTenbHas cucTema




YCJIOBCKA

61 3amura y OpraHu3MoB.
62 NMMyHHas cucteMa 4enoBeka
63 Pa3ipa>kuMoCTh U perysus y
OpPraHN3MOB
I'ymopanbHast peryssius u
64 SHIOKPUHHAS CHCTEMA KUBOTHBIX
Y YeJoBeKa
65 DopMbI pa3MHOXKEHHS
OpraHu3MOB
66 [TonmoBoe pa3MHOXKEHUE
67 Meiio3
lNameTorenes. O6pa3oBanue u
pa3BUTHE MOJOBBIX KIETOK.
68 Jlabopatopnas pabota «3yuenne 0.5
CTPOEHHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
69 NunauBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT'€HE3
70 3akiaaka OpraHoB U TKaHeH u3
3apOJIbIIIEBIX JUCTKOB
PocT u pa3BuTHE KUBOTHBIX.
JlabopaTopHas pabora
71 «BpbIsBIIEHHE TPU3HAKOB CXOJCTBA 0.5
3apOJIBIIIEI TO3BOHOUYHBIX
KHUBOTHBIX)
79 Pa3mHo)eHue u pa3BuTHE 05

pactenuii. Jlabopatopnas pabora




«CTpoeHue OpraHoB pa3MHOKECHUS
BBICHIUX PACTEHUI

73

KonTtponbshas pabora Ne3

74

Vcropust CTAHOBIIGHHS U Pa3BUTHUS
TeHETHKH KaKk HayKu. OCHOBHBIE
MOHSATHS U CHMBOJIbI T'€HETHUKH.
JIaGoparopHast paborta
«/Ipo3zoduna kak 00bEKT
TeHETHYECKUX MCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIICIOBAHUS
npu3HaKOB. MOHOTHOpHIHOE
ckpenmBanue. [IpakTuyeckas
pabota "V3yueHue pe3ysibTaToB
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3oduibr"

0.5

76

[luTonornueckre 0CHOBBI
MOHOTHOPUTHOT'O CKPEITUBAHUS

77

AHaJ'II/ISI/Ip}IIOHICe CKpCIIMBaHUC.
Henonnoe JOMHWHUPOBAHUC

78

JuruGpuiHoe CKpeluBaHue.
[IpakTnueckas pabora «M3yuenue
pe3yJIbTaTOB JUTMOPHIHOTO
CKpEIUBAHUA Y JPO30(DUIbI»

0.5

79

IMutonorudyeckrue OCHOBBI
JUTHOPUTHOTO CKPEIMBaHUS

80

CrenjieHHO€e HacjJIeI0BaHue
MIPU3HAKOB

81

XpOMOCOMHasl TEOpUs




HaCICACTBCHHOCTHU

82

T'enernka mmona.

83

T'enorurm kak 1enocTHas cucremMa

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHS PACTEHHM, KUBOTHBIX U
4eI0BeKa

85

N3MeHunBOCTH IpU3HAKOB. BUabl
U3MEHYHUBOCTU

86

MonupukanroHHast
U3MEHYHNBOCTE

87

BapuanuonHsii psg u
BapualMOHHAs KpUBasl.
JlabopaTopnas pabora
«MccnenoBanre 3aKOHOMEPHOCTEMN
MOIU(PUKAITMOHH O
n3MeHunBocTu. [loctpoenue
BapUAIIMOHHOTO Psa U
BapUallMOHHON KPUBOW»

0.5

88

I'eHoTummueckas H3MEHUYUBOCTD.
Komb6uHaTHBHAS H3MEHUYMBOCTD

89

MyTannoHHast U3MEHYUBOCTb.
[IpakTuueckas paborta «Myrtanuu
y 1po30(duisl (Ha TOTOBBIX
MUKpoOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTaIlMOHHOT O
npoiiecca. DIMUreHeTuKa u
SIUTE€HOMHUKA

91

T'enernka yenosexa.

0.5




[IpakTuueckas padota
«CocTaBlIcHHEC U aHAJIU3
POAOCIOBHOMN

92

MeTtoasl MEAUIIUHCKON T€EHETUKA

93

3HaueHne MEAUIIMHCKON TeHETUKH
B MIPEIOTBPALIICHUU U JICUCHUU
reHEeTHYECKNX 3a00JIeBaHu I
YyeJIOBEKa

94

OCHOBHBIE MTOHSITHS CEJICKIUH.
JlabopatopHas pabora «M3ydeHue
COPTOB KYJbTYPHBIX PACTCHUH U
TIOPOJI JOMAIITHUX KHUBOTHBIX)

0.5

95

MeTozbl CeneKIIMOHHON PaboThI.
Jlabopatopnas padora «13yuenue
METOJIOB CEIIEKIIMH PACTCHUI

0.5

96

JlocTrKeHUs CeIeKINH paCTEHHUI
1 KUBOTHBIX. [IpakTueckas
pabota «IIpuBHBKa pacTeHUI»

97

CoxpaHeHue, U3ydeHue u
UCIIOJIb30BaHUE TeHETHUECKUX

pecypcos

98

buorexHoorus kak Hayka U
oTpacJjb NPOU3BOJICTBA.
[TpakTryeckas padora «3yueHue
00BEKTOB OMOTEXHOJIOT I

0.5

99

OcHOBHBIE HaIIPaBJICHUS
CHUHTETUYECKON OMOJIOrun

100

XpoMOCOMHas ¥ TeHHas




HNHXXCHCPU. MGI[I/IIII/IHCKI/IC

OMOTEXHOJIOTHH
101 | HroroBas KoHTpoOJbHAs paboTa 1
PesepBHsblii ypok. [ToBTOpEHuE,
102 | o00o00OIIeHHe, CHCTEMATH3ALIHS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

KosmuecrBo yacos JIEKTPOHHbIE
Ne Hdara uu(ppoBbIE
n/n Tema ypoxa Bceero Konrpobrbie | Hparririeckue u3ydeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CrJibl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 Bbopb0a 3a cyiiecTBoBaHMe, ECTECTBEHHBIH 1
Y UICKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHUE CUHTETUYECKON TEOPUU 1
HBOJIIOLIUU
5 DraIbl 3BOJIIOLIMOHHOI0 Ipoliecca: 1
MUKPO3BOJIIOLMS 1 MAKPOIBOIIOIIHS
6 [Tonynauus — sneMeHTapHasi eTuHUIA 1
ABOJIIOLIUU
3aKOH reHEeTU4ecKoro paBHoBecHs JIx.
7 Xapau, B. BaitnGepra. JlabopatopHast 1 05
paboTa «BpIsiBIEHHE U3MEHYUBOCTH Y '
ocobeli OTHOTO BUAA»
DneMeHTapHbIe (PAKTOPHI IBOTIOIUH.
8 DddexT ocHoBarens. Dpdekrt 1
OyTBLJIOYHOT'O TOPJIBIILIKA
9 KonTponbHas padbora Nel 1 1
10 Murpanuu. M3000uu MOy JIALAN: 1
reorpaduieckasi, OMoJoruyecKas
11 EcTtecTBeHHBIN 0TOOp — HaNpaBIISIONIMMA 1




(bakTOop BOIOLUU

12

[TosoBoit oTOOP

13

[Tprcnoco61eHHOCTh OpraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIUH.
JlabopartopHas pabota «M3yuenue
apoMop(o30B U UIHOAAANTALINHN Y
pacTeHU! U )KUBOTHBIX)»

0.5

14

[Tpumeps! TpUCIIOCOOTIEHUN Y OpraHU3MOB:

Mopdonoruyeckue, GPU3N0IOTHUECKHUE,
OMOXMMHYECKHE, TIOBEICHYECKHE.
JlabGopaTopnas pabora «IIpucmocodnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
1IEIECO00Pa3HOCThY

0.5

15

Bupn, ero kputepun u CTpyKkTypa.
JlabopaTopnas pabora «CpaBHEHHE BUIOB
110 MOP(OITOrHuecKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

CBi13p MHKPO3BOJOIUHU U IITUACMU OJIOTUHN

19

Maxkpossomonus. [Taneonronornuyeckue
METO/IbI U3Y4EHUS IBOJIIOLUU

20

buoreorpaduueckre MeTobI H3y4eHUS
ABOJIIOIIUU

21

OMOPHOIOrHYecKre U CPaBHUTEIIBHO-
MOP(OJTOTUUECKHE METOIBI U3yYCHUS
HBOJTIOINH

22

MoJieKkyIapHO-T€HETUYECKHE,




OMOXMMHUYECKHE U MATEMATHYECKHUE
MCTOAbI U3YYCHUS 3BOJTOIUHA

23 OO0mme 3aKOHOMEPHOCTH IBOIOIIUN
24 AnanTtuBHas paguanusa. HepaBHomepHOCTD
TEMIIOB HBOJIOIUHU
95 Hay4nble THIIOTE3BI TPOUCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUI
KU3HU
97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
ABOJIFOLIMH.
28 ['mmoTe3bl 3apoXkKIEHUS KUZHU
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHHUSI.
29 JlaGopaTopHas pabora «M3yueHue u 05
OMKMCAHNE UCKOMAEMbIX OCTATKOB APEBHUX
OpPraHU3MOB»
30 HauanpHbIe 3Tanbl OpraHndecKon
HBOJIIOIIUU
31 OBOIONUS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU
39 pactutenbHOro Mupa. Ilpaktuueckas 05
pabora «M3yuenne ocobeHHOCTEN '
CTPOEHUS PACTEHUI Pa3HBIX OTIEIIOBY»
33 OCHOBHBIE 3Tallbl IBOJIIOIUHU )KUBOTHOT'O
Mupa
OBomonus KUBOTHBIX. [IpakTHueckas
34 pabora «M3yuenne ocobeHHOCTEH 0.5

CTPOCHU IMTO3BOHOYHBIX KHUBOTHBIX)»




PazBuTHe xM3HU HA 3eMJIe MO 3paM U

35
nepuoiaM

36 MaccoBbie BBIMUPAHHSI — IKOJIOTHYECKUE
KPU3HCHI TTPOIIIIOT O

37 CoBpeMEeHHBII IKOIOrHYeCKUN KPU3HC, €To
0COOEHHOCTH

38 CoBpemMeHHas cucTeMa OpraHu4ecKoro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OpraHu3MOB

40 AHTpPOIIOJIOTHUS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBieHnii o
MIPOM CXOKJICHUH YE€JI0OBEKa
Mecto 4yenoBeka B cucTeMe
opraHu4eckoro mupa. JJaboparopnas

42 pabota «3yuenune ocobeHHOCTEH 0.5
CTPOEHUSI CKEJeTa YeJI0BeKa, CBA3aHHBIX C
MPSIMOX 0K ICHHEM»

43 JIBroKyIIMe Cuibl aHTPOIIOreHe3a

44 CooTtHolieHu e OMOOTUYECKHUX U
COLIMAJIbHBIX (JaKTOPOB B aHTPOIIOT €HE3e

45 OCHOBHBIE CTaJUU AHTPOIOT€HE3A

46 [Taneorenetuka u majieoreHOMHKa

47 DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA
Uenoseueckue packl. [Ipaktudeckas

48 pabota «M3ydeHre 3KOIOTHUEeCKIX 05
ajanTalyii 4ejaoBeKay

49 Mexau cuuIIMHapHbIE METOABI




AHTPOIOJIOT U

50 3apok/1eHHe U pa3BUTHE IKOJIOTUU
Metonb! axosiorun. JlabopatopHast pabota

51 «3yueHne MeTo10B KOJOTNYECKUX 0.5
HCCIIEOBAHMIN

59 3HaueHue SKOIOrMUECKUX 3HAaHUH [
YeoBeKa

53 Okonoruueckue haxTopbl
Abuotnueckue pakTopsl. CBET Kak

54 sKosiorudeckuit paxrop. Jlabopatopuas 05
paboTa «BbIsiBJIEeHHE TPUCTOCOOTCHUN '
OpPraHMU3MOB K BIUSHUIO CBETA»
Abuotnueckue dakTopsl. TemmnepaTtypa
KaK DKOJIOTHYECKHUH (hakTop.

55 JlabopaTopHas paborta «BrisiBeHue 0.5
IPUCIIOCOOJIEHUI OPraHU3MOB K BJIUSHUIO
TEMITEPATyPhD»
Abuotnyeckue hakTopsl. BaaxxHOCTH Kak

56 sKonorunyeckuii pakrop. Jlabopatopuas 05
paboTa «AHaTOMHYECKHE 0COOEHHOCTH '
pacTeHU U3 pa3HBIX MECT OOUTAHUS

S7 KontponpHas pabora Ne2

58 buonoruuyeckue putmbl. Cpenbl OOUTaHUS
OpraHu3MOB

59 Ku3znennble hopMbl OpraHu3MoOB

60 buotnueckue pakTopbl

61 3HavyeHNe OMOTHYECKUX B3aUMO/ICH CTBUI

AJId CyIIECTBOBAaHUA OPTraHU3MOB B CPEAC




oOuTaHusA

DKOJIOTMYECKUE XapaKTEePUCTUKH

62 1
MO JISIIIAN
OCHOBHBIE ITOKa3aTeIH MOMYJISAINN:

63 YUCIIEHHOCTD, TIJIOTHOCTh, BO3PACTHAS U 1
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKA3aTENH TTOMYJISIIHH:

64 POXIAEMOCTh, IIPUPOCT, TEMIT POCTA, 1
CMEpPTHOCTb, MUTPAIlUU

65 DKOJIOTHYECKAsl CTPYKTYpPa MOMYISAIUN 1

66 JluHamuKka nomysuy U e€ perysius

67 KpuBbie pocTa YUCICHHOCTH TOMYJISIIHH. 1
KpuBbIc BEDKABAHHS
DKoIorn4ecKass HHIIa BUA.

68 JlaboparopHas paborta «IIpucnocobienus 1 0.5
CEMSIH PaCTEHHH K pacCeICHUIO»

69 Bun xak cuctema nomyssiuil. 1

70 3aKOHOMEPHOCTY TTOBEICHUST U MUTPAITHA 1
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO03

72 DKocucTema Kak OTKpbITasi CHCTEMA 1

73 KpyroBopor BelecTB ¥ MOTOK SHEPTUH B 1
IKOCUCTEME

74 OCHOBHBIE [10KA3aTEIU YKOCUCTEMBI 1

75 DKOJIOruuecKrue NupaMu/ibl 1

76 W3meHeHust cOO0IIeCTB — CYKIIECCHH 1

77 IIpupoansie 3KOCHCTEMBI. DKOCHCTEMBI 1




03ep U peK. DKOCUCTEMBI MOPEN 1 OKEaHOB

[TpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI

8 TYHJIP, JIECOB, CTEIEH, IyCTHIHb

79 AHTpPOINOr eHHbIE SKOCUCTEMBI

80 Ypboskocuctemsl. [Ipaktuueckas pabora 05
«/3yueHne u onmucanue ypoodKOCHCTEMBI» '
3aKOHOMEpHOCTU (hOpMUPOBaHUS

81 OCHOBHBIX B3aMMOJE€HCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHHU3MBbI BO3IEMCTBHS 3ar psA3HEHUM

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALIUOHHOM H
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuienyianetapHas o0osiouka
3emumn

84 VYuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECCTBOBAHHS
o6uocdepsl

86 KpyroBopors! BemecTs u
OMOTreOXMMUYECKHE IIHKIIBI

87 3oHanbHOCTHL Ouochepbl. OCHOBHBIE
OMOMBI CYyIIH

88 YceroitunBocTh OMOCchepsl

89 DKOJOrMuecKrue KpU3nChl U UX MPUUYUHBI

90 BosnelicTBre uenoBeka Ha Ouochepy

01 AHTpOIIOr€HHOE BO3/ICICTBHE HA

pPaCTUTENbHBIN U )KUBOTHBIA MU




92 OxpaHa npupozs! 1

93 . OCHOBHBIE ITPUHLIUIIBI YCTOWYUBOTO 1
Pa3BUTHS YEIOBEUECCTBA M TPUPOIBI
ParronanbHOe MPHPOIONOIb30BAHUE U

94 COXpaHeHue OMOIOTHYECKOTO 1
pa3HooOpazus 3emin

95 Q§o6meHHe 1o TeMe «MHUKpPO3BOJIOIUS 1 1
e€ pe3yIbTaThI»

96 O6061eHue no Teme « MakpoIBOMOLUS U 1
e€ pe3ybTaTh»

97 Oo6o61menue no teme «IIporcxoxaenue n 1
pa3BHUTHE )KU3HU Ha 3eMiie»

98 O6061menue no teme «IIpoucxoxnenue 1
YeJIOBEKa — aHTPOITOTCHE3»

99 O6o00mienue o reme «IKOIOrus — HayKa O 1
B3aMMOOTHOIIEHHUSIX OPTaHU3MOB»

100 O606menue no Teme «Opraius3Msl U cpeaa 1
oOuTaHUS»
O6o00mieHne o reme «KOIOTHUs BUAOB U

101 nonysauui» «buochepa — rmodanbHast 1
HKOCHCTEMAY

102 Wrorosast koHTposIbHAS paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOJMYECKOE OBECITEYEHUE OBPA3OBATEJIBLHOTO
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knace/ Kamenckuit A.A., Kacnepckas E.K., Cuormnazos B.W., AkiinonepHoe
obmectBo «M3marenbcrBo «IIpocBenieHnes
* buonorus, 11 knace/ Kamenckuit A.A., Kacnepckas E.K., Cuormnazos B.U., AkiimonepHoe
obmmectBo «M3narenscro «lIpocsemienue

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

A.JO.Nonuesa. A.B.Topranos. buonorus B cxemax u tabmaunax 9dKCMO Mocksa. 2012 r

I'. 1. Jlepuep. buonorus. [lonuslil cnpaBouHuk 11t moarotoBku k E I' 3. M. Actpens 2012 ¢
I'otoBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KonTpoapHbie u3mepurenbabie MaTepuansl M I[Ipocsemenne 2012 ©
N.P. MyxamemxanoB. MacTtepckas yuurens « Tectsl, 3aueTsl, 6smmonpockl 10-11 kmace» M
«BAKO» 2007 r

O6mas 6uonorus: YueOnuk / [Tox pen. KoncranturoBa B.M.. - M.: Academia, 2018. - 704 c.
Bopounos, H.H. buonorus. O6mias 6uosnorus. 10-11 kimaccel: YueOHUK 115
o0mreo0pa3oBaTeNbHBIX YupexaeHuii: ba3zossiit yposers / H.H. Boponnos. - M.: IIpocs., 2022. -
304 c.

Heitmra-Cuonnikas, M.A. O0O11ast u caHUTapHast MUKPOOHOJIOTHS C TEXHUKOU
MUKPOOHMOJIOTHYECKUX HcciIeqoBaHuil: YueOHoe mocobue / M. A. Jleiima-Cuonunxkas. - CI16.:
Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas terpanp no obuieit Ononorun: 10-11 knace: x: YueOuuky B.b. 3axaposa,
A.T'. Mycradpuna, B.J. CuBornazosa, H.M. Ueprosoii "OO6u1as 6uonorus. 10-11 kmacc" / B.b.
3axapos, E.T. 3axaposa, A.Jl. Kymnaes, B.W. CuBormnazos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoBa. [Togroroka k onmummnuanam mo 6uosnoruu 8-11 kmaccoB. M Atipuc-nipecc 2011

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

www.informika.ru - anekrponHslii yueoHuk "bronorus" (Bep. 2.0 - 2000) u3 nukia
"Obyuaromue SHIUKIONEANN . - Y4eOHbI Kypc, KOHTpOIbHbIE Bonpockl. (Kak nonab3oBaThes -
cM. "Tlomomrs".)

www.college.ru - pazaen "OtkpbiToro komremka" mo buonorun. Yueouuk, moaenu, On-line
TECTBI, YU TEIIO.

www.skeletos.zharko.ru - "OnopHo-aBuratenbHas cuctema denaoBeka'. OOpa3oBaTeIbHbIN CalT
o npeamery buonorus, kypc Yenosek. Ctpoenue ckenera. Mpieunast cucrema. Kak 3to
pabotaet. [TpunoxxeHus: 2 CKeNeTHBIX SHIIUKIIONESIUU; ISl YYUTENS - YPOKH, TabopaTopHbIe, 6
TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlausl. HoBocTi 1 0030pbI 10 OHOIOTHH,



skosoruu. [Ipobnemsr u Teopun. EcTh TeMaTHueckue BhITyCKH, oToraiepeu, buorpaduu
BEJIMKUX YUEHBIX, CIIEICIOBAPb.

www.bio.1september.ru - quis yuaureneii "S uny Ha ypok bronoruu". Crateu no: boranuke,
3oomorun, buomgorun - Yenosek, OOmieit OMon0oruu, IKOJIOrHH.

www.bio.1september.ru - razera "buosnorus" (MexIy BBIXOJOM OYEPETHOIO HOMEpPA Ta3eThl U
MOSIBJICHUEM TOJTHOTEKCTOBOM BEpCUU HOMEpA Ha caiiTe yCTaHOBJIEH r0JJ0OBOM HHTEpBa)

www.kozlenkoa.narod.ru - Oror caiit Koznernko A.I'. - mpemomaBaTens u JJ1st IpernoiaBaTenei,
JUTSL T€X, KTO YUUTCS CaM M YUUT JPYTHX; OYHO U JUCTAHIIMOHHO, OMOJIOTUH, XUMUH, TPYTHM
IpeIMETaM - C TTIOMOIIbI0 KOMITbIOTepa U IHTepHeT.

www.nsu.ru buosnorus B Bonpocax 4 OTBETaX - y4€Hble HOBOCUOUPCKOro AKaJeMropoaka
OTBEYAIOT HAa BOIIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pazmen "buonorus" HoBocubupckoii odopasoBarenbhoit cetu. [logbopka
MaTepHaJIOB U CCHUIOK (ITPOrPaMMBbl, TPOEKTHI, MATEPUATIBI Y YPOKY, AOUTYPHUEHTY).

www.nrc.edu.ru - "bruonorndeckast kKapTuHa Mupa’ - pa3aesn 3JeKTPOHHOTO yueOHUKa
"Konuenunu coBpeMeHHOro ecrectso3Hanus”. KoHuenuuu npoucxoxaeHus )KU3HU U TEOPUU
ssomotnu. (Ilepexon mo cepimke BHU3y "Janee...".)

www.floranimal.ru - "FLORANIMAL - pactenust u xuBotHbie" Kak sanukinonenus. (O6bem
nHpopMmaluu Brevamiser.) BeiOpars OykBy, OTKpoeTcsl CTpaHHIa ¢ ABYMsI OOJIbIITNMHU
KOJIOHKaMU Ha3BaHMii: PacTenus u )KuBotHbie. BeiOupaem 1o Ha3BaHHIO - OTKPBIBACTCSI
onucanue u poro.

www.filin.vn.ua - "®mmH" - WU CTPUPOBaHHAS SPHIUKIIONEAN S )KUBOTHBIX. K cojkaieHuIo He
Bce pazjiensl roToBbl. Onucanus u ¢pororpadun.

www.nasekomie.h10.ru "Hacexkompie" O HaCEKOMBIX IS MIKOJbHUKOB - OIMCAHUE OCHOBHBIX
BUJIOB, PUCYHKHU.

www.invertebrates.geoman.ru Hacexomsle. [lonynspnast kuura Axkumymkuda M.U. ¢
MHO>XECTBOM IIBETHBIX PUCYHKOB M (hoTorpaduid. -

www.bird.geoman.ru [Ituner. [Tomynspras kaura Akumymkuaa M.M. ¢ MHOXECTBOM IIBETHBIX
PHUCYHKOB U (oTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynsapHas kaura Akumymkusa M. ¢
MHO>KECTBOM IIBETHBIX PUCYHKOB U (oTorpaduii.

fish.geoman.ru Pe16s1. UmmrocTprpoBaHHas SHIUKIONETUS PHIO.



www.plant.geoman.ru - )Kusue pacrenuii. 3aHuMartessHO 0 OoTaHuke. bakTepuu.
JlexapCTBEHHBIE PACTEHHUS.

Www.livt.net - asiekTpoHHas WILTIOCTpUpOBaHHas SHIKKIoneaus "YKussie cymiecta'.
Knaccudukanus u pororpadun 6e3 Tekcra.

www.nature.ok.ru - Peakue u ucuesaromnue )uBoTHbIC Poccuu. Onucanust U TOJ10ca PEAKHX
S>KUBOTHBIX.

www.bril2002.narod.ru - Buosorust st mkoapHUKOB. Kpatkas uadopm. mo pasaenam: Oorast
ouosorus, boranuka, 3oomorus, Yenosex.

www.festival.1september.ru - dectuBans negarorudeckux uaei "OTkpeiThiil ypok" 2006 - 2007.
Paznen "llpennogaBanue 6uosnorun" - 86 cratei.

www.charles-darwin.narod.ru - Yapns3 JapBun: 6uorpadus u KHUTH.






