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MHOSACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ydyebHOMYy mpeamery "buonorusa" (manee - Ouosiorust) Ha
ypOBHE cpenHero oduiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe denepaibHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
OI'oC COO, Konuenuuu mpenojaBaHus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX TOJIOKEHHH (peiepanbHOoil pabouel mporpaMMbl BOCIIUTAHMUSL.

YueOnbnii npeamer «buonorus» yriryonéaHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCSI OHUM M3 KOMIIOHEHTOB IpeamMeTHoM obnactu «EcrecTBeHHO-
HayuHble TpeaMeTb». CornacHo nonoxeHusam ®I'OC COO npoduiibHble yueOHbIE
OpeIMEeThl, H3ydyaeMmble Ha yIrayOJEHHOM YpOBHE, SABISIOTCS CIOCOOOM
maddepennmann  0OydeHHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUsS U
MpU3BaHbl O0OECIEUUTh MPEEMCTBEHHOCTh MEXK]Y OCHOBHBIM OOIIUM, CPEIHUM
o01IKM, cpeTHUM MPO(EeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTHX YYEOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MIPUOPUTETHOE peIIeHne 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/1a4, CBS3aHHBIX C MNpoQoOpUEHTAHE OOyYaroIMXCI U CTHUMYJIUPOBAHUEM
MHTEepeca K KOHKPETHOM O00JacTH HAy4YHOrO 3HAaHWS, CBA3aHHOIO C OMOJIOTHEH,
MEIULNHON, SKOJIOTUEN, ICUXO0JIOTUEH, CHOPTOM HJIM BOCHHBIM JIEJIOM.

[Tporpamma no yue6HOMY ipenmety "buonorus" gaér npeacraBieHue o 1ean
U 3aJladyax u3ydyeHus ydeOHoro mpeamera «buosiorus» Ha yriayOJE€HHOM YpOBHE,
omnpenensieT o0sA3aTeNbHOEe (MHBAPUAHTHOE) TMPEIMETHOE COJEp)KaHHUE, €ro
CTPYKTYpUpOBaHUE TIO pa3jieliaM U TeMaM, paclpeieieHue 0 Kiaccam,
PEKOMEHYET MOCIEA0BAaTENbHOCTh HM3YyYEHHs] Y4E€OHOro Marephaia C y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTHKM Yyd4eOHOro Impoiiecca,
BO3pacTHBIX 0COOEHHOCTEN 0o0yUaromuxcs. B nmporpamMMe o 61osioruu peaan3oBaH
MPUHITUI MPEEMCTBEHHOCTH C U3YyYeHUEM OMOJIOTUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanusi, Ojarojgapsi 4YeMy TPOCMAaTpPUBAETCS  HAMPABIEHHOCTh  Ha
nocjeaAyloIiee pa3BUTHE OMOJIOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBaHHWE  €CTECTBEHHO-HAyYHOTO0  MHPOBO33PEHHS,  IKOJOTUYECKOIO
MBIIIJICHUS, TPEACTABICHUH O 3I0POBOM 00pa3e KU3HU, Ha BOCITUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKPY’KAOIIeH IPUPOTHON cpefie. B mporpamMme mo OMOIOTHHN TakKe
NOKa3aHbl BO3MOXHOCTH ydeOHOoro mnpeamera «buosorus» B peanuzanuu
tpeboBannit ®I'OC COO K MIaHUPYEeMbIM JUYHOCTHBIM, METalpeAMETHBIM U
MIPEIMETHBIM pe3yiibTaTaM 00ydeHus ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4€OHO-
MTO3HABATEJIbHOM JEATENBbHOCTH OOYYalOIIUMXCS IO OCBOCHUIO COJEPKAHUS
OMOJIOTHYECKOr0 00pa30BaHUs Ha YPOBHE CPEJHET0 00111er0o 00pa3oBaHus.

VYyebnsiii npenMer «buonorus» Ha ypoBHE cpelHEro oOuiero oopa3zoBaHus
3aBepiaeT OMOJOrHYecKoe 00pa30BaHUE B IIIKOJIE U OPUEHTUPOBAH HA PACIITUPEHHE
1 yrayOJieHre 3HaHWM 00y4YaroIInXCcsl 0 )KMBOM NPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOW OMONOTHH, YMOPUOJIOTHU M OMOJIOTUU PA3BHUTHUS, TEHETUKHU, CEIEKIINH,
OMOTEXHOJIOTHH, SBOJIIONUOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenne yueOHoro mpeamera «buonorus» Ha yriyOJeHHOM ypOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOMIEMY MOJIYYEHUIO
OMoJIOrTHYecKoro  0oOpa3oBaHMsI B  By3aX W OpPraHU3AlUIX  CPEJHETrO
npodeccronanbHoro odpazoBanus. OCHOBY €ro CoepKaHUs COCTABIISIET CUCTEMA
OMOJOrMYECKUX  3HAHWM, TMOJYYEHHBIX MpPU HU3YYEHUU  OO0Yy4aroIMMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKUX pa3/ieJIOB OMOJOTHMHM HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—-11 kimaccax 3TH 3HaHUS MOIY4arT pa3BuUTHE. Tak,
pacmiMpeHbl W yriayOJieHbl OHOJIOTHUYECKHE 3HAHHWS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusiX, OpraHM3Me YeJOBEKa, OOIMMUX 3aKOHOMEPHOCTIX >KU3HH,
JOTIOJTHUTEIHHO BKIIIOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIIOJb30BaTh KaK OPHUEHTHPHI ISl MOCIETYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMHCS TpPU HU3YUYEHHUH
$u3nKH, XUMUH, Teorpaduu 1 MaTeMaTHKU.

Crpyktypa mnporpammbl 1o ydeOHOMY mpeamety "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIII U HBOJIOIUOHHBIA TMOJXOJAbl K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aloTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIsl )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3alliH, SBOJIOINNA OPTaHUYECKOTO MHpa Ha 3emiie,
cOoXpaHeHHUs OMOJIOTUYECKOT0 pazHooOpa3us mianersl. Tak, B 10 knacce uzyuatores
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OMOJOTHHM, SMOpPHUOJIOTHH KM OHOJOTHH
pa3BUTHA, TEHETHKU U CEJEKIUU, OMOTEXHOJOTMH M CHHTETHYECKON OMOJOruw,
aKTyaJM3UPYIOTCS 3HAHUS OO0yYaromMxcs Mo OOTaHWKE, 300JI0TWH, aHATOMUH,
¢usnonorun yenoseka. B 11 kimacce u3y4aroTcs 3BONIOLNMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH M YU4eHHEe 0 Onocdepe.

VYuebnsiii mpenmer  «bumomorus» mpu3BaH  00ECIEYUTh  OCBOCHHE
00y4aroIUMUCsl OMOJOTMUECKUX TEOPUN U 3aKOHOB, WICH, TPUHIIUIIOB M MPaBUII,
JeKaIlUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, 3HAaHUN O
CTPOCHUHM, MHOT00OOpa3uu M OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEH03a, IKOCUCTEMBI, O BBLAAIOIIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
MCCIICIOBAHUSIX B OMOJIOTHH, TPUKIIATHBIX aCTIeKTax OMOJOTHYEeCKUX 3HaHUM. JlJis
pa3BUTHS M TOJJEpX)aHUS HHTepeca oOydaromuxcsi K OWOJOTMU HapsIy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJACPKAaHUU MPOrPaMMBI
Mo OMOJOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOpPWEH CTAHOBIIEHUS U Pa3BUTHS
TOW WJIK MHOHM 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX M 3apyOeKHBIX YUEHBIX
B PEIlIEHNE BAXKHEUIINX OUOJIOTHYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Lens nzydyenust yuebHoro npeamera «buosnorus» Ha yriayO0iI€HHOM ypOBHE —
OBJIaZIcHUE O0YYaIOUIMMHUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATIHHON



OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra U NPUOOPETCHHE YMEHHM
UCIIOJI30BaTh ATH 3HaHUS B (DOPMHPOBAHUU MHTEpEca K OMpeAeséHHON o0nactu
npodeccHoHanbHON NIESITENbHOCTH, CBSI3AHHOW C OWOJNOrued, Wih K BBIOOPY
y4eOHOTO 3aBeJICHUs JIJIsl TPOJAOTKEHUSI OUOJIOTUUECKOTO 00pa30BaHuUs.

JlocTuxeHnue 1enu u3ydeHus ydyeOHoro npeamera «buosorus» Ha
yriyOJnEHHOM ypoBHE 00€CIIeUnBAETCA PEIICHUEM CIIETYIONIUX 3a/1a4:

OCBOCHHE OOYYAIOIUMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICTIIUAX, THITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBWJIaX, COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUU, MHOTO00pa3MM M OCOOEHHOCTSIX OHOJIOTMYECKUX cHucTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHS, BUJ, OUOTeoleHo3, Onocdepa); 0 BHIIAIONUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIICIOBAHUSAX B OMOJIOTHU;

O03HAKOMJICHHE OOYy4YarolIuXcs C METOJaMM TO3HAaHMUS >KUBOW MPHUPOJIBIL:
UCCJIEIOBATENIbCKUMH  METOJIaMU  OMOJIOTMUECKMX HayK (MOJIGKYJSApHON W
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETUKH U CEJICKITHH,
OHMOTEXHOJOTMH W CHHTETHYECKOM OHOJIOTHH, IIaJICOHTOJIOTHH, OSKOJIOTHH);
METOJaMU CaMOCTOSITEJILHOTO TMPOBEJICHUSI OMOJIOTHYECKUX HCCICAOBAaHUNA B
naboparopud W B Tpuponae  (HaOmOACHWE, HW3MEpPEHHEe, OKCIECPUMEHT,
MOJIETUPOBAHUE);

OBJaJCHUE OOYYAIOUMMUCS YMEHUSIMU: CAMOCTOSTEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M MCIOJIB30BaTh OMOJIOTMYECKYI0 HH(POPMAIUIO; IMOJb30BATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTHEH M CHUMBOJIMKOW, YCTaHABJIMBATh CBSI3b MEXKITY
pa3BUTHEM OHOJIOTMM W  CONUAIHHO-DKOHOMHYECKUMH U  DKOJIOTHUYCCKUMU
nmpobJieMaMu 4eJIOBEYECTBA;, OLICHUBATH IOCIEJCTBUS CBOEH AEATEIBLHOCTU IO
OTHOLIEHUIO K OKpYXalolel MNpupogHONl cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3JI0POBBI0  OKPYXKAIOIIMUX  JIIOJCH; OOOCHOBBIBATH M COOJIIOAATH  MEPHI
PO IITAKTUKA WH(PEKITMOHHBIX 3a00JI€BaHMIA, TIPaBUIa TOBEJCHUS B TIPUPOJAC U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEbHOCTH B UpE3BbIYATHBIX
CUTyallsiIX MNPUPOJAHOTO M  TEXHOTCHHOIO  XapaKTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YUYAIONIUXCSl MHTEJUIEKTYaIbHbBIX U TBOPUYECKUX CIOCOOHOCTEM B
MpOIECCe 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSAMHU UM COBPEMEHHBIMH
UCCJIEIOBAHUSIMU B OHWOJIOTHH, pPEIIaeMbIMU €10 Mpo0JIeMaMu, METOJO0JIOTHEH
OMOJIOTUYECKOTO UCCIEOBAHUS, MPOBEJCHUS SKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM,
pelieHusi OMOJOTUYECKUX 3a7ady, MOJEIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTaHUE y 0OYYaIOMIMXCSl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTACJIbHBIM €€ 00BEKTaM U SIBIICHUAM; (OPMUPOBAHUE DKOJIOTHUECKOM,



TCHETHYECKON IPaMOTHOCTH, OOIIEH KyIbTYphl TOBSACHUS B IIPUPOJIC; HHTETPAITUH
€CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpeTeHrne  OOyYaromMMHUCS  KOMIIETEHTHOCTH B PalldOHAIBHOM
MIPUPOIOIIOIH30BAHIH (COOITIO/ICHNE TPABUJI IOBEJICHUS B IIPUPOJIC, OXPAHBI BUIOB,
AKOCHUCTEM, OHochephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 3J0POBbS
OKpYyXXaromux  Jwojaer  (cobmoaeHus wMep nNpoduiakTUKH — 3a00JeBaHUM,
oOecrieueHrne OE30MACHOCTH JKU3HEACSITENIBHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHHS
OMOJIOTMYECKUX 3HAHUM U YMEHUIN B TOBCEHEBHOM KU3HU;

CO3JlaHME  yCJIOBMA  JJii  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIMMHUCS
WHIVMBUY AJIbHON oOpa3oBaTeIbHOMI TPacKTOpUH, CIIocoOCTBYIOIIEH
nocieayomemMy npodecCHOHATFHOMY CaMOOMPENEICHHIO, B COOTBETCTBHU C
WHIMBUy AIbHBIMA HHTEPECAaMH M IIOTPEOHOCTSMH PETHOHA.

OO6miee 4yKcIO YacoB, OTBEJCHHBIX HA M3y4YeHUE OMOJIOTUU HA YIIIyOJIEHHOM
ypoBHE cpeaHero oomero obpasoanus, cocraBisger 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HEIEIIO).

Ot10op opraHu3allMOHHBIX (POPM, METOJOB U CPEJICTB OOyUYEHHUs] OMOJIOTUU
OCYUIECTBJISIETCS ¢ YY4ETOM CIeNU(UKU €ro coaepaHus U HANpaBJICHHOCTH Ha
MPOJIOJDKEHUE  OMOJIOTMYECKOTO0  O00pa3oBaHUSI B OpPraHU3AIMSIX CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUsL.

O06s3aTeNbHBIM YCIOBUEM MPU 00yYE€HUH OMOJIOTUHU Ha YIiIyOJIEHHOM ypOBHE
SBIJISIETCSI TIPOBEJICHHE JIA0OPATOPHBIX M MpaKkTUYecKuXx pador. Taxke ywactue
0OydJaromuxcsi B BBITIOJHEHUN MPOCKTHBIX M y4eOHO-HCCIICIOBATEIBCKUX PabOT,
TEMaTHKa KOTOPBIX OMPEIENIAETCs yYUTeIeM Ha OCHOBE MMEIOLITNXCS MaTepruaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPHUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KJTIACC

ConepxaHue porpamMmbl, BBIIEJIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyJiapcTBeHHo# utoropoi arrectaruu (I'MA).

Tema 1. buosorusi Kak Hayka

CoBpemenHast Onoyiorus — KOMIUIEKCHas Hayka. KpaTkasi HCTOpHS pa3BUTHS
Ouonoruu.  buonormueckue HaykKu W U3y4aeMble UMM  [POOJIEMBI.
OyHAaMEHTANIbHbIC, MPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE MCCIEIOBaHUSA B
OMOJIOTHH.

3HayeHue OMOJOTUM B (POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYUYHOMU
kaptudbl Mmupa. [Ipodeccuu, cBsizanHble ¢ Ouosorveil. 3HaueHHe OMOJIOTUU B
NPAaKTUYECKOM JESATEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBL.

JdemoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. lapBun, V.
Iapsen, I'. Mennens, B. 1. Bepuaackuii, W. I1. [1aBnos, U. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuii, Jx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxemsl: «CBsA3b OMOJNIOTMM € JPYyrMMH Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3y4YeHHE

XKusble cuctempl Kak mpeaMeT ulydeHHs Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEINOCTHOCTD,
CIOKHOCTh U YIHOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMi JKHABBIX CHUCTEM: MOJIEKYJSPHBIA, KIIETOYHBIN,
TKAHEBBIN, OpPraHU3MEHHBIM, MOMYJISHUOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreonienotnueckuit), OmochepHbiii. [Iporecchl, MPOUCXOAAIIME B KUBBIX
cucremax. OCHOBHbIE TNpHU3HAKU XUBOro. Ku3Hb kak (opma CyIIECTBOBaHUS
Marepun. Hayku, nzyyaromue >KxuBble CHCTEMBI HA PA3HBIX YPOBHAX OPraHU3aLAU.

N3yuenue xuBbIX cucteM. Metonbsl Ouosiornueckoid Hayku. HaOmionenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEeMaTU3alus, Metaananus. [IoHsTue o 3aBUCUMON U
HE3aBUCUMOM TmepeMeHHou. I[lmanupoBanue »skcnepumenTta. IlocraHoBka wu
npoBepka runote3. Hynesas rumoresa. [lonsitue BHIOOPKH M €€ HOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OLIEHKa JIOCTOBEPHOCTH IOJYYEHHBIX
pe3yabraroB. [IpuunMHBI HCKaXeHUs pe3yJbTaTOB JSKcrepuMmeHTa. I[loHsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanun



Tabmuubr u cxembl: «OCHOBHBIE MpU3HAKK KU3HWY», «buonornuyeckue
cuctembl», «CBOIICTBa JKHMBOW MaTepum», «YPOBHU OpraHU3alUUA KUBOU
npuponb», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJOBEYECKOro opranusma», «buoreornenos», «buocdepa», «Merossl
H3yYECHUs )KUBOU IPUPOIBD».

O6opynoBanue: 1abopaTopHOe 000pyOBaHUE JJISI TPOBEICHUS HAOIIOICHUH,
W3MEPEHUN, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «lcrmonp30BaHWE pa3IMYHBIX METONOB IIpHU
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJieTKku

Kinerka — cTpykTypHO-QYHKIIMOHANIBHAS €OWHUIIA JKUBOro. Kcropus
OTKpbITUA KiIeTKH. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlne#inen, P. BupxoB). OcHOBHbBIE TMOJIOXKEHHUS COBPEMEHHOM KIIETOYHOMN
TEOPUH.

Metoabl  MOJCKYJISPHOH W KJICTOYHOM  OWOJOTMH:  MHKPOCKOIIHS,
xpoMmatorpadus, 37aeKTpodope3, METOJ MEYEHBbIX aTOMOB, AU(depeHInaIbHOe
HEeHTpU(PYTUpOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emok. DIEeKTpOoHHas MHUKpockonus. Kougokanvraa muxkpockonus. Bumanvhoe
(npudicusHerHoe) uzyueHue Kiemox.

JdemoHcTpanun

[Toptpersi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M.
bop.

Tabmumpr 1 cxeMbl: «CBETOBOH MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOI,
«Hctopust pa3BUTHSI METOJOB MUKPOCKOITUI.

OOGopyaoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

IIpakTnueckass padora «M3yuyeHue MeETONOB KIETOYHOM OHMOJIOTMU
(xpomarorpadus, anekrpodopes, auddepeHraTbHOE LHEHTPpUPYTUPOBAHHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIETKU

XUMHYECKHM COCTaB KIETKA. Makpo-, MHKpPO- U YJIbTPAMHUKPOAIJIEMEHTHI.
Bopna u e€ ponb Kak pacTBOpUTENS, pEAr€HTa, Y4aCTHUE B CTPYKTYPUPOBAHNHU KIIETKH,
TeIIoperyJssiiuu. MuHepaibHble BEIIECTBA KIETKH, X Ouosiorudeckas poib. Poib
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckue BeEIIECTBA KIETKUA. bHOJIOTMYECKHE TOIUMMEpBL. bernku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTYyphl O€KOBOM MojeKkyibl. [lepBuunas
CTpyKTypa Oenka, mHenTuaHas CBsI3b. BTopuuHas, TpeTH4YHasi, YEeTBEPTHYHAS
cTtpyktypel. Jlenarypamusi. CBoiictBa OenkoB. Kiaccuduxamus  Oenkos.
buonoruueckue pynkimm 6enkoB. [lpuonsi.



VYrneBonbl. MoHOCaxapu/ibl, IUCaXapHbl, OJIMTOCAXAPUIbI U MOJIUCAXAPUIBI.
O6mmit mmaH cTpoeHUss U (UBUKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruueckue QpyHKINN yTIeBOIOB.

Jlunuasl. I'uapoduneHo-TuIpOPOOHEIE cBOKcTBa. Knaccudukanus JIUnuioB.
Tpurmuuepunabl, ¢Gocpoaunuabl, BOCKH, CTepouabl. buonormyeckue QyHKIMU
munuoB. OO1IMe cBOMCTBAa OMOJIOrMYECKMX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaM03aMbIKaHHIO, OJYIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JIHK m PHK. Crpoenne HyKIEMHOBBIX KHCIOT.
Hyxkneorunpl. [lpunuun xomrmiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonorndeckue gpynkuun JJTHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenue Mmonekynsl AT®. Makpospruueckue csizu B Moliekyie ATO.
buonorunueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIMH B
Kietke. /[pyeue nyxkieosuompughocghpamol (HT®D). CexBennpoBanue JJHK. Memoowt
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OUONOTHS: OMOXUMUYECKHE U OMO(PU3MUECKHUE HCCIICTOBAHUS
cocTaBa M NPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyil. Modenuposanue
CMPYKMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomephwiti ouzaun u
opeaHudeckul cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanun

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacrnpeesieHne XUuMAYECKUX 3JIEMEHTOB B HEXKUBOU TPUPOAE»,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuubl u cxemsbl: «llepuonnueckas Tabiviia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJB», «BemecrBa B cocraBe opraHu3MoBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpPYKTyphl OENnKOBOW MOJEKylbD», «CTpOCHHE MOJEKYI
yraeBofoBy, «CTpoeHHe MOJeKysl JUnuaoB», «HyKIeHMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyibl ATOy.

OO6opynoBaHue: XUMHAYECKasl TOCy1a 1 000pyI0BaHUE.

JlabopaTopHas padora «OOHapyKeHHE OEIKOB C MOMOIIbIO0 KaUeCTBEHHBIX
peaAKIUny.

JlabopaTopHas padorta «/cciienoBaHre HYKIIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. CTpoenne u QyHKUMH KJIETKH

Tunel KIETOK: »JyKapuoTHueckass M mpokapuoruueckas. CTpyKTypHO-
(GyHKIHOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHue npokapuoTHIecKoi kieTku. Kiierounas creHka 0akTepuil u apxei.
Oco0eHHOCTH CTpOEHHUSI TeTepoTpoPHOW U aBTOTPOMHON MNPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib TPOKapUoOT B OMOIIEHO3AaX.

Crtpoenue u PyHKIIMOHUPOBAHUE dYKapUOTUUECKOM KieTku. [lnazmaruueckas
MeMmOpaHa (tutasmaiiemma). CTpyKTypa Iuia3MaTHdeckod memOpanbl. Tpancmopt
BEILIECTB Uepe3 IIa3MaTUIeCKy0 MeMOpaHy: nmaccuBHbIN (qudPy3us, odmeryénnas
muddy3usi), akTUBHBIN (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIM TPAHCIIOPT).
[Tonynponuniaemoct MeMOpaHnbl. PaboTa HaTpuii-kajimeBoro Hacoca. JHIOLMTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa U (QpyHKIUU
KJIETOUYHOM CTEHKU pacTeHUi, rpruoOoB.

[uronnasma. I{uto3omnb. I{utockener. JIBukeHue muToriasMbl. OpraHouabl
kjeTkl. OTHOMEMOpaHHbIe OPraHOMAbl KJIETKH: 3H10m1azmatudeckas cetb (JO11C),
anmapat [onbmaXH, JU30COMBI, HMX CTpoeHHMe U (QyHKUUH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KJIETKH. CTpPOEHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6eakos ¢ IIIC. Cunre3 pacTBopuMbIXx OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpanyisipHbIii) SHIOTIa3MATHYECKUN PETUKYITYM.
CexperopHast pyHkuus annapara ['onbmxu. Moouguxkayus benkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ onvoocu. TpaHCHIOPT BEIIECTB B
KJeTKe. Bakyonu pacturenbHbIX KiIeTOK. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOUILI  KJIETKU:  MHUTOXOHJIPUHU,  IIJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHApUM M ractui. [lepBuunbie,
BTOPUYHBIE U CIIOKHBIE MIACTU/IBI (DOTOCUHTE3UPYIONIUX DYKAPUOT. XIIOPOILIACTHI,
XPOMOIIJIACTHI, JTIEUKOMIACTHI BHICIINX PACTEHUM.

HememOpannbie opranouasl kietku CTpoeHue U (QyHKIMH HEeMEeMOpaHHBIX
OpraHouI0B KJIETKHU. PuGocomsl. IIpomedicymounvie Qunramenmei.
MuxkpodunaMeHTsl. Axmunogvle Mukpogunamenmosi. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNnoHeHmbl HeMbluleyHblx Kiemox. MuxkporpyOouku. Kierounsiii
neHtp. CrpoeHwe W JBWKEHHUE JKTYTUKOB M PECHUYEK. MUKpPOTpyOOUKH
nuToriazMel. Llentpuons. benku, accoyuuposamHvle ¢ MukpoguiameHmamu u
Mukpompyboukamu. MomopHvie 6enku.

Anpo. Obosnouka siApa, XpoMaTHH, Kapuoruia3Ma, SAPHIIIKU, UX CTPOCHHUE U
bynkuuu. SAnepHsiii O6enkoBbId MaTpukc. I[IpocTpaHCTBEHHOE pPacOIOKEHHE
XpoMocoM B uHTep(dasHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBI. /J{uHamuka s0epHou 000104Ku 6 Mumose. HoepHviil
MPancnopm.

Knerounsie BrimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanun



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHYECKON KieTkny, «CTpoeHue
KUBOTHOW  KJeTKW», «CTpoeHHE  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SAapo», «CTpoeHne MPOKapUOTUUECKON KIIETKI.

OOGopyaoBaHKe: CBETOBOM MHUKpPOCKON, MHUKpPONpenaparbl pPAacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIMpENapaThl OaKTepUambHbIX KIETOK.

JladbopaTopHass pabora «l3ydueHue CTPOCHHS KJIETOK Pa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckasn padora «/3ydyeHue CBOUCTB KJIETOYHOM MEMOPaHBI.

JlabopaTopnass padora «lccnenoBaHue MIIa3MoOiIu3a MU JIEIUIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX».

IIpakTuyeckas padora «/3yueHne IBUKEHUS HUTOILIA3MbI B PACTUTEIBHBIX
KJIETKAX).

Tema 6. O0OMeH BellleCTB U NpeBpallieHHe IJHEPTUM B KJIeTKe

AcCCUMUIISALNS U TUCCUMIIISIIUS — IBE€ CTOPOHBI MeTabou3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TeTepoTpodHbIN. YuacThe KUCIOpoAa B OOMEHHBIX
nmpoleccax. JHepreTudeckoe oOecneyeHue kieTku: mnpeBpaiieHue AT B
oOMeHHBIX Tporeccax. {depMeHTATUBHBIA XapaKTep peakiMil KJIETOYHOTO
Merabomu3ma. DepMeHTh, WX CTpOEHWE, CBOMCTBA M MEXaHU3M JICUCTBHUS.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTraHWUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl W OCJIKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakIuii OT pa3IMUHbBIX (PAKTOPOB.

IlepBuuHBIl CHHTE3 OpPraHWYECKUX BemECTB B KieTke. DorocuHTEs.
AHoxcucennvlli U oxcueennvili pomocunmes y obaxmeputi. Ceemocobuparoujue
nucMenmvl U nuUSMeHmvl peakyuoHHo2o yeumpd. Polib XJI0pOIIacTOB B IPOLIECCE
dboTocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cs., Cs. u CAM-munsi
@pomocurnmesa. IIlpogykTHBHOCTH (oTOCHHTE3a. Binsiare pa3nuyHbix (aKTOPOB HA
CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCHUHTESA.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUPUIUPYIOIIME OaKTepuH, XKele300aKTepur, CepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buabsl Opokenus. [IlpomykTbl OpoxeHHS U X
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaKk OOBEKTHI
OMOTEXHOJIOTHH M BO3OYIUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN dTan. [ TMKOIN3 — OECKUCIOPOAHOE PACIICINIEHUE TITFOKO3BI.

buosornyeckoe OKMCIEHUE, WU KIETOYHOE JIbIXaHue. Poib MUTOXOHIpUI B
nmpolieccax ouonoruueckoro okucieHus. [ukmueckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. Iuepaus memopanno2o epaduenma npomonos. Cunmes AT®:



paboma npomournoi ATD-cunmasel. [IpenmyiecTBa adpoOHOro MyTH 0OMEHa
BEIIECTB Nepel aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOT0 OOMEHa.

JdeMoHCcTpanuu

[Toprpeter: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenprapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «POTOCHHTE3», «DHEpPreTuyeckuii 0omMen», «buocunres
oenkay, «Ctpoenne GpepMeHTa», «XEMOCHUHTE3Y.

O6opyaoBaHKe: CBETOBOII MUKPOCKON, 000pYJOBaHUE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHas padora «/3yueHue KaTaIUTUYECKOW AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTajaasbl)».

JlabopaTopunass pabora «lI3yueHue QepMEHTATUBHOTO PpACIICTUICHUS
HNEePOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass padora «CpaBHeHue TiporieccoB  (OoTOCHHTE3a U
XEMOCHHTE3a».

JladbopaTopHasi padora «CpaBHEeHHUE ITPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacaencrBenHasi nH(pOpMAaIus ¥ peajin3ainus eé B KJIeTKe

Peakunn matpuuHoro cuHresa. [IpyHIUI KOMILUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOI0 CHHTe3a. Peanu3anus HacieacTBeHHON nHopManun. [ eHeTHaecKuit

KOJ, ero coucrBa. Tpanckpunuus — mMarpuunbil cuHTe3 PHK. [IpuHmmne:

TPAHCKPHUIIMHU: KOMIJIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoul kiemke. Hexooupyrowue PHK.

Tpancisauus u e€ 3ransl. Yyactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnosuss Ounocunresa Oenka. KomupoBanue amuHokuciaor. Pons pubocom B
OuocuHTe3e Oerka.

Cospemennvie npedcmasierus o cmpoenuu 2eHos. Opranuzaius TeHoMa y
MPOKAPUOT U AYKapuOT. Perynsinus akTUBHOCTUM T€HOB y MpokapuoT. ['mmoresa
onepona (®. Kako0, XK. MaHo). Monexynsapnvie mexaHuzmbl IKCNPECCUU 2eHO8 )
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoel 2enog. Perynsuns oOMEHHbIX
npolieccoB B kiieTke. Kiierounsliit romeocTas.

Bupycel — HekneTounbie pOpMBI KU3HUA U O0IHMTaTHBIE Mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusneHHblil Yyuxi
JHK-cooeporcawux supycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, UuHmezpasa.

Bupychsie 3a00eBanust 4yenoBeka, KuBOTHbIX, pactenuit. CITN ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE MTPOOIIEMBI.

buoungpopmamura: unmeepayua u ananuz oonvuwux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocudeckux oanuvix. Hanomexnonocuu 6 buonocuu u meouyune.
lIpoepammupyemsbie gpynxyuu d6enxos. Cnocobvl 00CmasKu 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Kounbnos, /1. 1. UBaHOBCKHIA.

Tabmuiel u cxemsl: «buocunTe3 Oenkay, «I'eHeTHYeckuit Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOJIEIIA BUPYCay.

Tema 8. JKu3HeHHBIN MUK KJIeTKH

Knerounsii 1uki, ero mepuoiasl u perymsius. MAtepdaza u MuTO3.
OcoOeHHOCTH TpolIecCOB, MpoTeKkaronmx B HHTEep(asze. [loAroToBka KIETKH K
nenenuto.  I[lpecuntermyeckuit  (MOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKHUH (IPEMUTOTUYECKUI ) TeprUoibl UHTEP(a3bI.

Marpuunbii cunte3 JJHK — pemmkamus. [Ipunouner pennukanmn JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexannsm perukaruu JIHK. Xpomocomer. Ctpoenne xpomocom. Temomepsl u

TejaoMepaza. XPOMOCOMHBIM HAOOp KJIETKM — KapuoTwm. JIumiaougHbil wu
rarjiouaHblid  Habopsl XpomocoMm. ['omosiormyHeie  XpomocoMbl. [losioBbIE
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTaauu MUTO3a U TPOUCXOISIINE B HUX MPOLIECCHI.
Tunsl MuTo3a. Kapuokunes u uutokuHes3. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsiuust MUTOTHYECKOTO LMKIA KieTKd. [Iporpammupyemasi kiieTouHas
ruoesb — arnomnTo3.

Knerounoe sapo, xpomMocombl, (PYHKIIMOHAJIbHAs Te€HOMUKA. Mexanuzmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu xiemox. «L{ugposas
K1emKa» — ououngopmamuyecxkue Mooenu QYHKYUOHUpOBaHUs K1emKu.

JdemoHcTpanumn

Tabnuubl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue
xpoMocomy, «Pemnukanusa JTHK».

OO6opyioBaHME: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlabopaTtopnas  pabdora  «l3yyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnaparaxy.

JlabopaTopHas padora «HabnroneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKPOIIPENapaTax ).

Tema 9. CTpoenne u QyHKIMH OPraHM3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOUYHBIE,
KOJIOHUAJIbHbIE, MHOT'OKJIETOUHBIE OPTaHU3MBI.

Oco0GEHHOCTH CTPOCHUS U KUZHEACATEILHOCTH OJJHOKIETOUYHBIX OPraHU3MOB.
bakTepuu, apxeu, OIHOKIETOYHbIE TPUObI, OAHOKJIETOYHBIE BOAOPOCIH, APYTUe
npoTUcThl. KoNOHHUANIbHBIE OPTraHU3MBI.



B3anmocBsA3p YacTeli MHOTOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIMHOE 1eioe. ['oMeocras.

Txanu pactenuii. TUTbI paCTUTENBHBIX TKaHEH: 00pa3oBaTelibHasl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHWdeckas. OcCOOEHHOCTH CTpoeHUus, (QYHKIUA U
PaCIIONOKEHUS TKAaHEN B OPTaHaxX PaCTEHUM.

TKaHU >KUBOTHBIX U YE€JIOBEKA. THIIbI KMBOTHBIX TKAHEH: SIUTEIUAIbHAL,
COCIMHUTEINbHASA, MbIleuHas, HepBHas. OCOOEHHOCTH CTpOCHHS, (PYHKIUN WU
PacCIIOIOKEHUS TKAaHEN B OPraHaXxX KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE W TE€HEpPATUBHbIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTraHOB XUBOTHBIX U 4esioBeKa. DyHKIIMK OpPraHoOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkelleTbl OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy>XHbIi U BHYTpeHHUI cKeneT. CTpOECHHE U TUIIbI
COEMHEHHUSI KOCTEN.

JIBr>keHue  OpraHu3MoB.  J[BMOKEHHWE  OJHOKIETOYHBIX  OpPraHU3MOB:
amM&0oUIHOe, KTYTHKOBOE, peCHUYHOE. [[BM)KEHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX MKMUBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. [lornomenue Boibl, YrIE€KUCIOro ra3a i MUHEpaIbHbIX
BEIIECTB  pacreHusAmu.  lluranme  xuBOTHBIX.  BHyTpumosoctHoe  u
BHYTPUKJIETOUHOE TNuilleBapeHue. [luTtaHre MO3BOHOYHBIX JKUBOTHBIX. OTHEIbI
MAIIEBAPUTENBHOTO Tpakra. [lumeBapurensHble xene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuit. Jlpixanue XuBOTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKH. KoxHoe npixanue. /[prxarenbHas HOBEPXHOCT.
XKabepHoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX KMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISLUUM JIETKUX Yy NTUL U
MJIEKONUTAOIMKX. Perynsanus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BEIIECTB y OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTB y JKMBOTHBIX. KpOBEHOCHass cucTeMa H €€ OpraHbl.
KpoBeHOoCHass cucTtemMa I03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpalieHus. OBOIIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MTO3BOHOUHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryJssus.

Briaenenue y opranusmos. Beigenenue y pactenuid. Beinenenue y )KUBOTHBIX.
CokpartutensHble Bakyonu. Opransl BelaelieHHs. PuiupTpanus, CEKpeuus H
oOpaTHOEe BCachlBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiaelieHUs. CBS3b
IIOJIOCTU TeJla C KPOBEHOCHOW M BBIACIUTEIIBHON cUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue M (PyHKIIMOHHpPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYH Y UEIOBEKa.

3ammTa y OpraHu3MoOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3sMoB. Cropbl
OaxkTepuil ¥ IIUCTHI MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHnil. KyTukyma.
CpencrTea nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHLUIBI.

3amyTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M HMX HpPOU3BOAHBIE.
3amura opranusma oT OomnesHell. UMmyHHas cuctema denoBeka. KieTouHbii u
TYMOpaJbHBIA MUMMYHUTET. BpOoXO€HHBIH M NPHOOPETEHHBIN CHEUPUICCKHIt
MMMYyHUTET. Teopust KiIOHalIbHO-ceneKTuBHOro mMmyHnurera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnnanurenbHbie OTBETH OPraHU3MOB. Posib BpOKAEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte W perynasuuss y  OpraHusMoB. Pasgpaxumocts Yy
OJIHOKJIETOUYHBIX OPraHu3MOB. Takcucel. Pa3apaxuMoCTh U peryJisinus y paCTeHUN.
PocroBble BelecTBa U X 3HAUYCHHUE.

HepBHast cucrema u peduekTtopHas peryisuus y >KUBOTHbIX. HepBHas
cucTeMa u €€ OTJeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHHSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIeNnbl TOJOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pedrexkc u
peduiekTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEQIIEKCHI.

I'ymopanbHas perynsuus ¥ SHIOKPUHHAS CUCTEMA XMBOTHBIX M 4YEJIOBEKA.
JKene3bl 3HIOKPUHHOW CHCTEMBI M UX TOPMOHBIL. /[elicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU U SHIOKPUHHON cucTeM. [ unorasamo-runopusapHas cucteMa.

JdemoHcTpanuu

[Toprper: U. 11. I1aBnos.

Tabmuubl 1 cxeMmbl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOrOKIETOUYHbIE
Bojopocian», «bakrepun», «lIpocreimme», «OpraHel LIBETKOBBIX PpPacCTECHUIN»,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE cTeOIs»,
«CTpoeHHE NHCTOBOM IUIACTUHKW», «TKaHU J>KUBOTHBIX», «CKener 4YelloBeKay,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMA, «Koxay, «MBpl1euHas CHUCTEMA,
«BpigenurenbHas cUCTEMa», «ODHIOKpPUHHAs cucTeMmay, «CTpPOEHHE MBIIIIBY,
«mmynurer»,  «Kumieunonosiocteie», «CxeMa  TNUTaHUSd  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THAPHD,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHue noxzaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema gasarymkw», «HepBHas  cucrema
npecmbikatonuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKONUTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpOIIpenapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKpPOIIpENapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH



HACEKOMBIX, UTJIOKOXXHMX, UBbIC SK3EMIUISIPbl KOMHATHBIX pacTeHUi, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BIIAXKHBIE MpPENapaTbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
0o0opyI0BaHuE ISl IEMOHCTPALIMK IOYBEHHOI'O U BO3JIYIIHOTO MUTAHUS PACTEHUH,
pacuierieHns Kpaxmasia u OeJIKoB Moj AecTBUEM (hepMEHTOB, 000PYAOBaHHUE AJIS
JEMOHCTPALIUK OMBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JIbIXaTEJIbHBIX JBUKEHHI, MOJIEJIA TOJIOBHOTO MO3Tra pa3jINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEW pacTEHUIN».

JlaGoparopHasi pabora «/3yyeHrne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «l3yueHne OpraHoB UBETKOBOI'O PACTEHHUSD.

Tema 10. PazMHOkeHUe 1 pPa3BUTHE OPraHU3MOB

®opmMbl pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHBHOE) U
noysoBoe. Bunael  Oecnosoro  pa3MHOXKEHHS:  [OYKOBAHHME,  CHOPYJISALUA,
(parMeHTaMsl, KIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBbie KieTkn, Wi rameTtel. Meio3. Craguun
Mmeno3a. [losenenune xpomocom B Menose. Kpoccunrosep. buosiornuecknii CMbIC
M€I03a W IO0JIOBOrO Imporecca. Meio3 M ero MeCTO B KU3HEHHOM IIHKJIE
OpraHU3MOB.

[IpenzapoapimeBoe pazutue. ['amerorenes y »kMBOTHBIX. 11010BBIE XKeEE3bI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. Cnepmarorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OImIog0oTBOpEHUE W AMOPHUOHAILHOE Pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBunyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). IMOPHUOJIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00Ha U3 2NABHBIX NPOOIEM IMOPUOTIOSULL.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3a
KUBOTHBIX (HAa mpumepe Jarymku). JpoOnenue. Tumsl  apoOieHus.
Jlemepmunuposannoe u nedepmuHuposanmnoe Opobnenue. bnacmyna, munvi
onacmyn. OcCoOEHHOCTH JPOOJEHUS MIICKONMUTAIOMINX. 3apOJAbIIIEBbIC JUCTKU
(ractpyssanus). 3akiiajka OpraHoB U TKaHEH U3 3apoAbIIIEBbIX JIUCTKOB. B3anmHoe
BJIMSIHUE 4YacTell pa3BUBAIOIIETOCS 3apoibiiia (d3MOpUOHANbHAS HWHIYKIIHS).
3aknagka IUIaHA CTPOEHUS JKUBOTHOTO KaK  pe3yJbTaT  HMEPaApXUUYECKUX
B3aMMOJICUCTBUI T'eHOB. BiusHue Ha SMOpPHOHANBHOE pPAa3BUTHE PA3TUYHBIX
(haKTOpOB OKPYXKAIOIIECH CPe/Ibl.

Poct u pasButue sxuBoTHBIX. [locTamMOpuonaneHblii mniepuon. I[lpsmoe u
Henpsimoe pa3BuTHe. PazButHe ¢ Metamopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX >KUBOTHBIX. bHOJOrMuYeckoe 3HAYEHUE MPSIMOTO M HEMPSIMOTo
pa3BUTHUSI, UX paclpocTpaHeHue B Tpupojie. Tumbsl pocta KUBOTHBIX. DaKTOPHI
PETYISIIUN POCTA JKUBOTHBIX U YesoBeka. CTaiuu MoCTIMOPUOHATBLHOTO PA3BUTHS



y ’KUBOTHBIX U 4esioBeka. [lepuobl oHTOreHe3a uenoBeka. CTapeHue u CMepPTh Kak
OMOJIOTUYECKHE TPOIIECCHI.

PasmHoXeHne W pa3Butme pacteHui. ['amerodut m cnopodur. Metio3 B
KU3HEHHOM IuKIie pacTeHuil. OOpa3zoBaHue cop B mpoliecce Meitio3a. ['amerorenes
y pacteHuil. OmioI0TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHu3MoB. J[BoilHOE
OIIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIIIMA OHTOTE€HE3a Y PACTCHUHN U KUBOTHBIX.

JdemoHcTpanuun

[Toptpetsr: C. I'. HaBammn, X. llneman.

Tabmuubr u cxembl: «BereratnBHoe pa3MHOXKeHUE», «Tumbl Oecrnoynoro
pa3sMHOXEHUA», «Pa3MHOXEHUE XJIAMUIOMOHAAbD), «Pa3MHOKEHHE 3BIJICHBDY,
«Pa3MHOXeHue Tuape», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
SUUEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauM OHTOreHe3ay, «IIpsMoe u
HenpsiMoe pasButue», «Pa3BuTue MancKoro xyka», «PaszButue capanum»,
«Pa3Butne narymku», «/[BOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PACTEHUNY,
«CtpoeHune ceMsiH OJIHOJIONBHBIX M JIBYJIOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM KammyCThl», « KU3HEHHBIN LUK MXay», <« KW3HEHHBIN [IUKJI NAaIOPOTHUKAY,
«OKHU3HEHHBIN LUK COCHBDY.

OO6opynoBaHue: CBETOBOM MHKPOCKOII, MHKPOIpENapaThl SHIEKIECTOK U
CIIEpMaTO30UI0B, MOAEND «L UK pa3BUTHS JIATYIIKID.

JlaGopaTopHasi padora «/3yyeHrue CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckas padora «BbisiBIeHHE NPU3HAKOB CXOJACTBA 3apojbllIeh
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB pPa3MHOKEHHUSA BBICHIUX
pacTEeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS U pa3BUTHUS TEHETUKU Kak Hayku. PaboTel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib OTE€UECTBEHHBIX YYEHBIX B PA3BUTUH T'€HETHUKH.
Pa6oter H. K. KonerioBa, H. . BaBunioBa, A. H. benosepckoro, I'. JI. Kapnedenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TTOHATHUS 1 CUMBOJIBL. [ OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeIbHbIC TEHbl, AJIBTEPHATUBHBIC INPU3HAKHU, JOMUHAHTHBIA U PELECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAs TUHUS, THOPUIBI, TEHOTHI, (DEHOTHII.
OCHOBHBIE =~ METOJbl  T'€HETUKHU:  TUOPUAOJOTMYECKUM,  IIUTOJIOTHUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKU .

JdeMoHCcTpanuu



[Toprpeter: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®uiunyenko, H. B.
Tumodees-PecoBckuii.

Tabnuie! u cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKpEIIBaHUS».

JlabopaTopuass pabdora «J/lpo3oduna kak OOBEKT TEHETUYECKHX

UCCIIEOBAHUN».
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpuanoe ckpemuBanue. llepBelii 3akoH MeHzaens — 3aKoH

eAMHO00pa3usi ruOpHI0B nepBoro nokojeHud. [Ipasuino nomuHupoBanus. Bropoi
3aKOH MeHenss — 3aKOH pacllieIuIeHUs] MPU3HAKOB. l{MTOsOrMyeckue OCHOBBI
MOHOTHOPHUIHOIO CKpeluBaHus. ['unore3a 4ucToThl raMer.

AHanm3supyrouiee ckpemuBanue. [I[pomMeXyTOuHbBIN XapakTep HaclIeI0BaAHUS.
Pacmerienre npu3HakoB Py HEMIOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemyBanue. TpeTuil 3akoH MeHienst — 3aK0H HE3aBUCUMOTO
HACJIeJOBaHUA MPU3HAKOB. L{uTONOrnueckne OCHOBBI AUTHOPUIHOTO CKPELUBAHUSI.

CuemienHoe HacnenoBanue npuszHakoB. Paborer T. Moprana. CuemnsieHHOe
HACJICJOBAHUE T€HOB, HApYLICHHE CLEIUIEHUS MEXAy TIeHaMHu. XPpOMOCOMHas
TEOpUsI HACIIEACTBEHHOCTH.

I'enernka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEAEIICHUS 10J1a. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN noJl. I'eneTnueckas
CTPYKTypa IOJOBbIX XpoMocoM. HaciienoBanne npu3HaKoB, CHEMJIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. [lnenorponust — MHOKECTBEHHOE AEHUCTBUE
reHa. MHOXECTBEHHbIM auien3M. B3anMoAelicTBUE HEAUICNIBbHBIX T'€HOB.
Komnnementaprnocts. Onucras. [lomumepus.

['eHeTYECKUI KOHTPOJIb PA3BUTHS PACTECHUMN, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOrMYECKUX  MPOIECCOB, IOBEAECHUS W  KOTHUTUBHBIX  (DYHKIIMH.
['eHeTnyeckue MEXaHU3Mbl CUMOHOTI€HE3a, MEXaHU3MBbl B3aUMOJCHCTBUS «XO3SUH
— MapasuT» U «XO35IMH — MHUKPOOMOM». ['€éHeThyeckue acreKkThl KOHTPOJs M
U3MEHEHUS HACJIeICTBEHHON MH(OPMAIIKU B TOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabnuiel u cxemsel: «llepBbiit U BTOpoil 3akoHbI MeHnnens», « Tperuii 3akoH
MeHnpens», «AHanu3upyloouniee ckpemubaHue», «HenoiHoe TOMUHHPOBAHUE,
«CuernjeHHoe Haclel0BaHue IPU3HAKOB Yy Apo3oduisy, «l'eHeTnka mnonay,
«Kapnotun uenoseka», «Kapuorun apozodune», «Kapuotun nTuUUBD,
«MHOX€eCTBEHHbIN ajuIennu3M», «B3auMoIeCTBUE TEHOBY.

O6GopyaoBanue: MOJENb JUIsl JEMOHCTPAllMU 3aKOHOB E€JMHO00pa3us
ruOpu0B TMEPBOrO0 TMOKOJEHHUS U paCIICIJICHUS NPU3HAKOB, MOJAEIb JUIS
JEMOHCTPALM 3aKOHA HE3aBUCHMOIO HACJIEIOBAHMS MPU3HAKOB, MOJEIb IS



JEMOHCTpAllUM CIEIUICHHOTO HACJICIOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKponpenapar: «Jpo3zoduinay.

IIpakTnueckass padora «V3ydeHue pe3ynbTaToB  MOHOTHOPHIHOTO
CKpENIMBaHUS Y IPO30(UITBD.

IIpakTnueckass  padora  «M3yueHue  pe3yabTaTOB  AUTHOPHUIHOIO
CKpEUIMBaHUS Y APO30(UITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeAbl npu  (popMupoBaHuM (EHOTHIIA.
N3menunBoCTh Npu3HakoB. KauecTBEHHBIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanrionHass W3MEHYUMBOCTh. Poib cpenbl B (OpMUPOBaAHUU
MOAM(PUKALIMOHHON M3MeHYMBOCTH. Hopma peakumu npusHaka. BapuanmoHHbIN
psin u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(pHUKAIMOHHON
U3MEHYMUBOCTH.

l'enoTunmueckas n3MeHYNBOCTh. CBOMCTBA TEHOTUNIMYECKON U3MEHYHUBOCTH.
Bupl reHOTHIIMYECKON N3MEHUUBOCTH: KOMOWHATUBHASI, MyTallHOHHASI.

KomOunatuBHass W3MEHUYMBOCTh. Mei03 W TMOJOBOM MpOILIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
F€HETUYECKOr0 pPa3HO00pa3us B Mpejiesiax OJIHOrO BUA.

MyTanuoHHass M3MEHYMBOCTb. Buabl MyTamui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHBIE MyTauuu. SnepHele U
quToIIa3mMaTuyeckrue Myrtanuu. ComMaTUyecKue W MojoBble MyTauuu. [IpuyunHbI
BO3HMKHOBEHHS MyTaluid. MyTareHpel ©W WX BIHASHUAE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO Mpolecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B
HacnenacTBeHHoW m3meHunBoctn (H.M. BaBwiioB). BHesinepHass U3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u 3SNUCEHOMUKA, pPONb INUSEHEMUYEeCKUX akmopos 8
HAC1e008aHuU U USMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

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

Tabmumet u  cxembl: «Buagbl u3MeHUHBOCTHY, «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KomOnHaTuBHAs W3MEHYMBOCTHY, «Meitio3y,
«OmnogorBopenuey, «I'eHeTnueckue 3a00eBaHUs YeTIOBEKa», « Buabl myTanmii.

OO6opynoBanue: XuUBbIe M repOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢potorpadum) )KUBOTHBIX C PA3TMUYHBIMU BUJAMU U3MEHUHUBOCTH.

JlaGoparopHast padora «HMccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psna U
BAPHUALIMOHHOUW KPUBOM».



IIpakTtuyeckas padora «Myrtamuu y jApo3oduiabl  (Ha TOTOBBIX
MUKPOIIPETapaTax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotun uenoBeka. MexayHapoaHass mporpaMma HCCIEIOBAHUS T€HOMA
yernoBeka. MeTonbpl  M3y4YEHUs [EHETUKM  YEJIOBEKAa: T'€HEATIOTMYECKHU,
OJIM3HEIOBBIH, IATOr€HETUYECKUH, MONYJISIHUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONpPENEICHUE T€HOTHIA!
MMOJJTHOTEHOMHOE CEKBEHWPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIIBIO
[111P-ananu3a. HacnencTBeHHbie 3a001€BaHus YeloBeKa. [ eHHbIE U XpOMOCOMHBIE
O0one3Hn uenoBeka. boJe3HM ¢ HACHEJACTBEHHOM MpPenpacnoyioKEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPENOTBPAIICHUHN U JICUEHUH T€HETUYECKHUX
3a0oJieBaHUN YenoBeka. MeIUKO-TeHEeTUYeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIEeTKU. [IoHSATHE «T€HEeTHYECKOTo rpy3a». DTHUUYECKUE aCIEKThl MCCIECHOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (hakTOphl TOBBIIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
(bU3UYECKOMY U XMMUUYECKOMY 3arpsi3HEHHUIO OKpYyXKarolle cpenbl. ['eHeTndeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHUSIM.

JdeMoHCcTpanuu

Tabmuubr u cxemsl: «Kapuotumn yenoBekay, «MeTolbl W3y4eHHs] TEHETUKH
YyesoBeKay, «I 'eHeTnyeckue 3a00JIeBaHUs YETTOBEKaY.

IIpakTuyeckas padora «COCTaBIEHUE U AHAJIU3 POJOCIOBHOMN.

Tema 15. Cenrekuusi OpraHu3sMoB

JlomecTukanus u celnekius. 3apoKICHUE CENICKIUU U JIOMECTUKALINK. Y YEHUE
H. M. BaBuinoBa o lleHTpax NpOHUCXOXKIECHHS U MHOro0Opasusi KyJbTYPHBIX
pactenuii. Posb cenekuuu B CO34aHUM COPTOB PACTEHHUI U TOPOJT KUBOTHBIX. CopT,
nopojia, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON N3MEHYUBOCTH
H. U. BaBuioBa, ero 3naueHue s CEICKIIMOHHON pabOThI.

Meroabl ceneKIMOHHOM paboThl. M CKyCCTBEHHBIM OTOOp: MAcCOBBIM H
WHIMBUIYAJIbHBIN. Oranbl  KOMOWHAIIMOHHOM cenekuuu.  VcneiTanue
IpoU3BOAMUTENEH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIEHKH
¢dbeHoTHNa MOTOMCTBA M OTOOP IO TEHOTHUITY C moMoIIbio aHanm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHUYECKU MyTareHe3 KaKk HCTOYHHUK MYTalui y KyJbTYPHBIX
dopm opranuzmoB. Mcnoib3oBaHME TEHOMHOTO PEAAKTUPOBAHUS U METOJIOB
pekomOuHanTHBIX JIHK 1151 mosrydeHus ucxoqHoro Marepuana Jjisi CEJeKIIUH.

[Tonyuenue MOJUIUIOUIOB. BryTpuBugoBas rUOpUIN3aLIns.
bnu3kopoACTBEHHOE — CKpeliuBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHOe
CKpeniuBanue, wiu ayTopuaunr. ['ereposuc u ero npuuunbl. Mcnonbs3oBanue
rereposuca B ceneknuu. Otnanénnas rudbpuausanus. [Ipeomonenne Oecruromus



MEXBHUJOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIMU PACTEHUH U KUBOTHBIX. «3enénas
DeBONIOYUALY.

CoxpaHeHHe U U3yYEHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKHX pOIHUYEH ISl CO3[JaHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. M3yuenue, coxpamenue u ynpasieHue 2eHemudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 Yenax VIyYUleHUs.
Cyuecmeyomux U Cco30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMEHEHUEeM COBPEMEHHBIX MEeMOO08 HAYYHBIX UCCIe008aHUL, NePedosblX Uoel U
NepCcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpanuu

[Toprpersi: H. U. BaBuiios, M. B. Muuypumn, I'. /1. Kapneuenko, I1. I1.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuubl 1 cxembl: «L{eHTpbl MPOUCXOXKIEHHUS] U MHOTOOOPa3usl KyJbTYpPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSAJIOB B HACJIECACTBEHHON M3MEHYUBOCTHY,
«Metoppl cenekunn», «OtnanéHHas ruopuauzanus», « MyrareHesy.

JlabopaTopHas padora «/3yyeHue COpTOB KyJbTYPHBIX PACTEHUN U TIOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «I[IpuBuBKa pacTeHUD».

Ikekypeuss «OCHOBHbIE METOIBI M JOCTHOXKEHMSI CEJIEKUMU pacTEHUH U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3sICTBO, B J1a00OpaToOpUio
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. BuoTexHo10rus ¥ CHHTeTHYeCKAsA OHOJIOTUS

OOBEeKThI, UCHOJIb3yeMble B OWOTEXHOJOTHUH, — KJIETOYHBIE M TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, ux XapaKTEPHUCTHKA. TpaguunonHas
OMOTeXHONOrHs:  XJeOoneyeHue, IMOJMyuYeHUEe KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOEenue. Mukpobuonoruueckuii cuHre3. OOBEKThl MHKPOOMOJIOTMYECKUX
TexHoJsoruit. [Ipon3BoACTBO O€IKa, aMUHOKUCIOT U BUTAMHHOB.

Co31aHre TEXHOJIOTM W MHCTPYMEHTOB LIEJICHAIIPaBIEHHOIO M3MEHEHHUs U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJBI0 MOJYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECs B MPUPOI€ OMOCUHTETUYECKUE MYTH.

Knerounass mnxeHepus. MeToapl KylabTypbl KJIETOK M TKaHEH pacCTEHU U
KUBOTHbIX. Kpuobanku. Comartnueckas rubpuauzanus M COMaTHYECKHIl
sMOpuorene3. Mcnonap30BaHUE TalIOWIOB B CEIEKIUMU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIHs
AWIEKIETOK U KJIOHHPOBAHUE >KMBOTHBIX. METO/ TpaHCIIAaHTALMU SIEp KIIETOK.



Texnonoeuu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHAIbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYTIbMYD.

XpOMOCOMHass W T€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHcTpyupoBanure pekoMOuHanTHbIX [AHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHUS U ITEPCIIEKTUBBI XPOMOCOMHOW M TEHHOW MH)KEHEPUHU. DKOJIOTHUECKNE
U ATHYECKHUE MPOoOJIeMbl TEHHOW WHKEHEPHH.

Menunuackue omorexnojoruu. Iloctrenomuas nudposas meauiuna. [11[P-
JIMarHocTuka. MeTaboJIOMHBIM aHalIu3, TEeHOLEHTPUUECKUN aHaIW3 MpoTeoMa
YEJNOBEKA ISl OLEHKU COCTOSHHS €ro 340pOBbs. MCIonp30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-OmowHxkeHepus sl pa3pabOTKH
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OUONPUHTHUHIAa U ckaddonauHra
JUTS pelIeHus 3a/1a4 MepCOHATM3UPOBAHHON METUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C IElbl0 oOecrieueHuss KOMOMHUPOBAHHOU
3amuThl OT Bo30ymuteneit OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHU3MOB
¢yukumonuposanuss PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIC
3a00s1eBaHuUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuibt u cxemsl: «/crmonp30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
MpOU3BOJICTBEY, «KieTounast uvoxkeHepus», «I'eHHast HHXKEHEPHUs».

JlabopaTtopHnas padora «/3ydeHre 00beKTOB OMOTEXHOIOTHUIY.

IIpakTuyeckas padora «IloaydeHre MOJIOYHOKUCIBIX MPOAYKTOBY.

Jkckypeusi  «buorexHonmoruss — BaxkHeHIas MPOU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONUOHHBIX TMpeICTABIEHHH B
OuoJioruu

OpomonnonHas Teopuss Y. Jlapeuna. Ilpenmnochuik BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuyHas AestenbHocTh Y. JlapBuHa.

JIBvoKy1me cuitbl 3Bosonnu BUAOB 1o Y. JlapBuHy (BBICOKAsi THTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpPraHW3MOB, HACJICACTBEHHAs W3MEHUYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetndeckot Tteopuu HsBomtonuu (CTD). HeirpanpHas
teopus 9Bodonuu. CoBpeMeHHas 3BOJIIOIMOHHAs  OuwoJiorusi. 3HA4YCHUE
ABOJTFOIIMOHHON TeOpHH B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu



[Toprpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepuxos, . . Imansraysen, k. Xonaein, . K.
benses.

Tabnuub! u cxemsl: «Cucrema xuBoil npuposl (o K. JInnuero)», «JlectHuna
AKUBBIX cymiecTB (1o Jlamapky)», «MexaHu3m QopMUpOBaHUS MPUCIIOCOOIEHUN Y
pacTeHul u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsus Y.
Hapsunay, «Haxomku Y. JlapBunaa», «®Dopmbl OOpbOBI 3a CYIIECTBOBaHUE,
«ITopogsl romyGeit», «Muoroobpasue KylbTypHbIX (popm kamycTel», «Ilopoas
JIOMAIlIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHusa HOBBIX BUAOB (o Y. lapBuny)»,
«CxeMa COOTHOWIEHUS ABWKYLIUMX CHJI 3BOJIOLUN», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIUN.

Tema 2. MuKpo3BoIIOLNS U €€ pe3yJIbTaThl

[Tonynsuus Kak 3JeMeHTapHas eIUHHUIA 3BOJIOIUU. COBPEMEHHBIE METO/bI
OLICHKM T'€HETUYECKOTO pa3zHooOpa3usi U CTPYKTyphl nomynsuuid. M3meHeHue
reHooHAa MOMyJSIUM KaK 3JIEMEHTapHOE SBOJIOIHOHHOE SIBJIEHUE. 3aKOH
reHetuueckoro paBHosecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (akTOpbl (ABMIKYIIHME CUJIBI) JBOJIONUUA. MYyTallMOHHBIN
npouecc. KomOuHaTMBHas u3MeHUYMBOCTb. Jlpeilp TreHoB — ciy4aiiHble
HEHAIPaBJIEHHBIE U3MEHEHUS YacTOT ajuiesei B momyssusax. DddexT ocHoBarens.
Ippexm bymuinounoeo copaviuika. CHUdiCEHUE 2eHEMUYECKO20 PAa3HO0OpA3Usl:
npuyunsl u cieocmsus. Ilposenenue sgpghexma opetigha 2enos 8 OONLUUX U MATLIX

NONYIAYUSIX. Murpanumu. N3omsauus IOITYJISALIUM: reorpaguyeckas
(mpocTpaHCcTBEHHAs ), Onosiornyeckas (penpoyKTUBHAS).
EctecTBeHHbIll 0TOOp — HampaBisomuil ¢akrop s3Bomonun. Dopmbl

€CTECTBEHHOro  0TOOpa:  ABIKYIIMH, CTaOWIM3UPYIONIMM,  pa3pbIBAIOLIUN
(mu3pyntuBHbIf). [lonoBoi oTOOp. BO3HMKHOBEHHME M DBOJIONMS COLMAIBHOTO
MTOBE/ICHUS ’KUBOTHBIX.

[Ipucnoco6seHHOCT, ~ OpPraHu3MOB  KaK  Pe3yjbTaT  MUKPOIBOJIIOIUU.
Bo3HukHOBEHUE MpUCIIOCOOIEHHUH Y Oprannu3MoB. ApoMop(o3bl U UAMOATANI TAIUH.
[Tpumeps! iprucnoco0IeHH Y OpraHu3MOB: MOP(OIOTHYECKHE, (PU3NOIOTHIECKHE,
Ouoxumuyeckne, TmoBeneHYeckne. OTHOCUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BupooOpasoBaHume Kak pe3yibTaT
MUKpPOIBOJIIOIMHU. M3omsius — kimoueBod (dakTop BumgooOpazoBanus. [lytu wu
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUECKOE (reorpaduueckoe),
CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monmumnonau3anus,
rudpuauzanus). JJIMTenbHOCTh BOIOIIMOHHBIX MPOIECCOB.

Mexanusmbl GOpMHUPOBAHUS OHMOIOTUYECKOTO Pa3HO00pasus.



Ponb 3BONIOIIMOHHON OHOJIOTHHN B pa3pab0TKe HAYYHBIX METO/I0B COXPaHEHUS
O6nopazHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOIMS Mapa3uTOB M HMX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUUBOCTHA K aHTHOUOTHKAM M CIOCOOBI OOPHOBI €
HEM.

JdemoHcTpanun

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

Tabmuubr u cxembl: «MyTanMoOHHass W3MEHYMBOCTHY, «llomynsiiponHast
CTpYKTypa Buaa», «Cxema nposiBiieHus 3aKoHa Xapau—BaiinOepray», «/IBuxyine
CUJIBl ABOJIIOLUNY, «DKOJIOTMYECKasi M3OJISILMS MOMYJISIUiA ceBaHCKOU (openny,
«I"eorpadmyeckas U30JA1MS JIUCTBEHHUIIBI CHOMPCKOM U JINCTBEHHMIIBI IAYPCKOM»,
«ITomynasiuMOHHBIE BOJIHBI YUCIEHHOCTU XUIIHUKOB U KEPTBY», «Cxema AeicTBUs
€CTECTBEHHOr0 0TO0pa», «@opMbl O0pPHOBI 32 CylLIeCTBOBaHUEY, « HIyCTpUaIbHBIMA
MenaHu3m», <«OKuBble — uckomaembie»,  «[loKpoBUTENbCTBEHHAs  OKpacka
KUBOTHBIX», «lIpemynpexnaromas oxpacka KUBOTHbIX», «DuU3n0NIOrnYecKue
anantanuuy, <«llpucrnocobieHHOCTh OpraHu3MOB M €€ OTHOCHTEIbHOCTDHY,
«Kpurepun Buga», « Bunsi-aBoitnukny», «CTpykTypa BUAa B IpUpoie», «CrnocoOsl
BUI000pa3oBaHusy, «I eorpaduueckoe BUI000pazoBaHuE TPEX BUOB JIAHBIILICH»,
«DKOoJIOTUYECKOEe BHUI000pa30oBaHUe BHUJIOB CUHMI, «[lomumimouasl pacteHuit»,
«KamyctHo-peneunslii THOpUI.

OOGopynoBanue: repdapun pacTEHUM, KOJUICKIIMA HACEKOMBIX, Yydesia MTHI] U
3BEpel ¢ mpuMepamMu pa3IMuHbIX MPUCITIOCOOIEHUH, Yydesia NTUIl U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHU ONM3KUX BHUIOB, OOPA30BABLIMXCS Pa3TUYHBIMU
crnoco0aMu.

JlabopaTopHas padora «BrisiBIeHHEe U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIa».

JlabopatopHnas padora «IIpucnocobneHrs OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO000pa3HOCThY.

JlabopaTtopuas paGora «CpaBHeHHUE BHUJOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOLHs U €€ pe3yJIbTAaThl

Meroasl  M3ydyeHHMS  Makpol3BOJOUMH. llaneoHTonorudyeckue  MeTOo[bl
uzydeHuss oHBomounu. Ilepexomusie ¢GopMbl U (QUIOTEHETHYECKHUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue MeTonbl uU3ydeHUs HBomoIuU. CpaBHeHUE QIIOPHI U
¢dayHsl MaTepukoB M OcTpoBOB. buoreorpaduueckue obnactu 3emnu. Bunbl-
SHAEMUKH U PEIUKTHL

OMOPHOJIOTMYECKUE U CPABHUTEIBbHO-MOP(POIOrMYECKUE METOAbl U3yYEHUS
ABOJIOLMU. ['€HEeTHYEeCKME MEXaHW3Mbl 3BOJIIOIMM OHTOTE€HE3a M TMOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPIaHBL
PyaumenTapHbie opraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TE€HETUYECKHE,



OMOXMMHUYECKHE U MAaTEeMAaTUYECKUE METOIbl U3YUCHHUS IBOIIONUU. [ OMOJIOTHYHBIC
reHbl. COBpEMEHHbIE METO/IbI OCTPOCHUS (PUIIOTEHETUUECKUX IEPEBHEB.

XpOMOCOMHBIE MyTalluy U 3BOJIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TIpaBUiia) PBONIONUU. [Ipunyun cmeHvl yHKyuil.
HeoGpaTtumocTs sBomtonnu. AmanTuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINHY.

JdemoHcTpanuu

[Toptpetrr: K. M. bap, A. O. Kosanesckuii, ®. Mroutep, O. [ 'ekkens.

Tabnuiel 1 cxembl: «OUITOTCHETUUECKUM PAJT JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Crerouedanby,  «Punnodpute»,  «CeMeHHbIE
nanopotHukn», «buoreorpaduueckue 30HBI 3emimy», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HauyanpHble cTaauu 5SMOPUOHATBHOIO PAa3BUTHS MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTUYHBIE OpraHbl», «PyIUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl YeJIOBEKa MW IIUMMaH3e», «l JIaBHBbIE
HaIpaBJIEHUS IBOIIOIUNY, «O0IIHEe 3aKOHOMEPHOCTH IBOJTFOITUN.

OOopyioBaHME: KOJUICKIMU, TepOapuu, MYJSDKM HCKONMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE KU3HA HA 3eMJie

Hayunble rumoTe3bl TPOUCXOXKIEHUS JKU3HU Ha 3emiie. AOUOreHes
nancnepmusi. JloHaydHbie TPEACTABICHUS O 3aPOXKJICHUM KU3HU (KPEAlMOHU3M).
['munoTe3a NOCTOSIHHOTO CaMO3apOKICHHS KU3HU U €€ ONPOBEpPIKEHUE OnbITaMu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxieHne »xu3Hu U aCTPOOHOJIOTUSL.

OCHOBHEIE 3TaIbI HEOPraHU4eCKOu YBOJIIOIUH. [Inanerapnas
(reosornueckas) OHBOJIOIHUSI. XHUMHUYECKass »JBOIIONUSA. AOHOTCHHBIH CHHTE3
OpraHnyYecKux BellecTB u3 Heopranumdecknx. Ombir C. Muwmiepa u I'. IOpu.
O6pazoBanue noauMepoB n3 MoHoMepoB. KoanepBatnas runore3a A. U. Omapuna,
runoresa mnepBuyHoro OynboHa Jk. XonpgeitHa, reHeTudeckas rumnore3a [.
Ménnepa. Pub6o3umbl (T. Yex) um rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MPOTOKIICTKH.

Uctopus 3emnu u MeTobl €€ nzyueHus. MickonaeMble OpraHM4ecKue OCTaTKH.
I'eoxpoHonoruss U e€ meroapl. OTHOCUTENbHAS M A0CONIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHoNOrnYecKas mKana: 30Hbl, 3pbl, IEPUOJbI, STIOXU.

HauvanepHble sTansl opranuyeckon sBomtonuu. llosBieHue wu 3BOIOIUA
MEPBBIX KJIETOK. DBOMIOLMS MeTabonu3ma. BO3HUKHOBEHHE NMEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHAJIOr NEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapnoTsl U 3yKapUOTHI.



[IpoucxoxaeHue s3ykapuoT (cuMOHOreHe3). DBOIIOIIUOHHOE POUCXOKICHUE
BUpPYCOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOIUU BbICHIUX pacTeHUU. OCHOBHBIE apoMOpPGO3bl
pacreHuii. Bpixon pacrenuin Ha cymy. IlosBieHune CHOPOBBIX pacTeHUU U
3aBoeBaHME UMH cymd. CeMmeHHble pacTeHus. [IpouMcxokIeHue UIBETKOBBIX
pacTeHUu.

OCHOBHBIE 3Tanbl 3BOJIIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TtunoB. [lepBbie XOpaOBbIE KUBOTHBIE. JKH3Hb B BOJE. DBOIIOLHMS MO3BOHOYHBIX.
[Tpoucxoxnerane ampubOmuii u pentunuit. [IporcxoxaeHre MICKOMUTAIOMNUX |
ntuil. [lpunnun xmroueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIH.

Pa3zButne xu3HM Ha 3emiie MO 3paM U MEPUOJAM: apXeil, MPOTEpO30H,
Majeo30i, Me3030i, KaitH030i. OO0Ias XapaKTepruCTUKa KIuMaTa U Te0JIOTHIECKUX
nporieccoB. [losiBieHUE U paclBET XapaKTEPHBIX OPraHMW3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBHUS U BJIIMSTHUE HA Fa30BBIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHHUSI — DKOJOIMYECKUE KPU3KUCHI mpouuioro. [IpuunHsl u
CJIEACTBUSI MacCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOIMYECKUA KPU3HUC, €ro
ocobennoct. [Ipobnema coxpanenus: 6mopaznooOpasusi Ha 3eMIie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHinumnel kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

JdemoHcTpanumn

[Toptpertsi: @. Penn, JI. Cnannannanu, JI. ITactep, U. . Meunukos, A. N.
Omnapun, x. Xongein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YUYCHHUIO camMo3apokaeHusl ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu»,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUM»,  «['€OXpOHOJIOTMYECKass — IIKaJay,
«HadvanpHble 3Tanbl OpraHuuecKor IBOMIOIUNY, «Cxema 00pa3oBaHUsl IYKapHOT
nyTéM cumOuoreresa», «Cucrema >XUBOW mpupoab», «CTpoeHHE BUPYCAY,
«Apomopdossl  pactenmity, «PuHHOGUTEY, «OTHOKIETOYHBIE BOIOPOCIH,
«MHorokiierounsle Bogopocin», «Mxwu», «llamoporHukm», «lol0ceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTEHUIN», «CXema pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «I[Ipocteitmmey, «Kumedanononoctasie», «llnockue
yepBu», «Unenucronorue», «PbuiObl», «3emMHOBOAHBIE», «lIpecMbIkarommecs,
«IItnupp, «Mnekonurarommey», «Pa3BuTue )KU3HU B apXeUCcKou spey, «Pa3zputne
JKU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BuUTHE KU3HM B MAJCO30MCKOU 3pe»,
«Pa3BuTHE KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KMU3HU B KAWHO30MCKOM 3pey,
«CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaAY.



OGopynoBanue: repbapud pacTEHUH pPa3IUYHBIX OTJEJIOB, KOJUIEKIUU
HAaCEKOMBIX, BJIaKHbIE IIpENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHX, CKEJIEThI TIO3BOHOYHBIX JKUBOTHBIX, UyUeJa IITUI] U 3BEpei, KOJUIEKIINH
OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMbIX, MYJISDKM OpPraHUYEeCKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopHasi pabora «MoaenupoBaHue onbIToB Musuiepa—
KOpu no nzydyennro abMOreHHOT0 CHHTE3a OPTaHUYECKUX COSAMHEHUH B IEPBUYHOM
aTMocdepe».

JlabopaTtopnass pabGora «/I3yyeHHe M ONUCAHHE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHMSI pPACTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «l3yueHre 0COOCHHOCTEH CTPOCHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpouncxoxaenne 4ea0BeKa — AHTPOINOTeHeE3

Paznensl 1 3a1aun aHTpONOIOTUU. MeTo bl aHTPOIOJIOTHH.

CraHOBJICHUE MPEACTABICHUN O TMPOUCXOXKJICHUU YeNIOBEKA. Penurunosneie
B033peHus. COBpEMEHHbIE HAYUHBIE TEOPHH.

CxoacTBO uenoBeKa ¢ JKUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHUE YEJIOBEKA.
CBugerenscTBa  CXOJCTBA  4YeNOBEKA C  JKMBOTHBIMU:  CPaBHUTEILHO-
Mopdororuyeckue, AMOPHOJIOTHYECKHUE, b13M0I0r0-0MOXUMHUYECKHUE,
noBe/ieHuYeckrue. OTanymus 4eaoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CHUTHAJIBHOU
CHUCTEMBL.

JIBrokymue cuiibl ((pakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKHUE, COIUATIbHBIE.
CooTHolleHre OMOJOTUYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIE CTaIuMM aHTpomoreHe3a. PaHHME yenoBeKOOOpa3HbIe O0E3bSHbI
(IPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIKE MPEJIKU YEJIOBEKOOOPa3HbIX 00€3bsH U
Tr01e. ABCTPAJIONUTEKU — JIBYHOTHE MPEIKHU Jroei. YenoBeK ymenblid, IepBbie
W3TOTOBJIEHUS OPYAUU Tpyaa. YelloBeK MpsIMOXOASIIMIA U IIEPBBIM BBIXOJ JIFOJIEH 32
npeaensl Appuku. Yenosek reienb0eprckuii — 00mMiAi peoK HeaHepTaIbCKOTO
YeJIOBEKAa U YEJIOBEKA Pa3yMHOro0. UenoBEK HEAHJACPTANbCKUANM KaK BHUJ JIFOJEU
XOJIONHOTO KJnMaTa. YenoBeK pa3yMHbId COBPEMEHHOIO THIA, JIEHHCOBCKHIA
YeJIOBeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenetnka wu
[TaJIEOr€HOMUKA.

DBOJIIOIMS COBPEMEHHOTO 4eJIoBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIITUAX
yesioBeka. MyTanMoHHbIN mporiecc ¥ nonumopdusm. [lonmynsuuoHHBIE BOJIHBI,
npeid reHoB, murpanus U «3PQGeKT oCHOBATENS» B MOMYJSAIUAX COBPEMEHHOTO
YEJI0BEKA.



Uenoseueckue packl. [lonstue o pace. bosbiime pacel: eBporeongHas
(eBpa3uiickasi),  aBCTpaJlo-HErpoujHAas  (PKBAaTOpUalbHAs),  MOHTOJOHIHAS
(a3uarcko-aMepukaHckasi). Bpemss u myTu pacceleHus ueloBeKa IO IUIaHETe.
EnunctBo  yenoBeweckux pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[Iprcnoco0IeHHOCT, 4YeJIOBEKa K Pa3HbIM YCIOBHUSIM OKpPYKAIOIIEH Cpepbl.
Brnusiaue reorpaduueckoit cpenbl u Apeiida reHoB Ha MOP(HOIOTHIO U GUZHOTIOTHIO
YeJ0BeKa.

MexauciuiinHapaple  METonbl B (u3nueckod  (OMOIOTHYECKOM )
AQHTPOTIOJIOTUU.  ODBOJIIOIIMOHHAS ~ AHTPOMOJIOTHST W TAJCOAHTPOIIOJIOTHS
YEJIOBEYECKUX MOMyJsui. brocounalbHbIe HCCIENOBaHUS MPUPOIBI YEIOBEKA.
Uccnenoanue KO3BOTIONUN OMOJIOTMUYECKOTO U COIMATIBHOTO B YEIIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. Hdapsun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuiel U cxembl: «MeTobl aHTPOTIOJIOTHIY, «[ 0JIOBHOW MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeNneT YeloBeKa M CKEJEeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbIY, «/[BHXKYyIIME CHUIIBI AaHTPOIIOT€HE3a», « DBOIIOIIMOHHOE
JIPEBO  YEIOBEKa», «ABCTpajonuTek», «YemoBexk  yMmenblid», «YenoBek
npsAMOXoasIniy, «/lenncoBckuii uenoBek» «Heannepranbipl», «KpoMaHbOHIIBD,
«ITpenku yenoBekay, «ITarbl HIBOIIOLUH YETIOBEKay, «Pachl uenoBekay.

OOopyoBaHHue: MYyJISIKM  OKaMEHEJIOCTeH, MpPeIMETOB MaTepUualbHOU
KyJIbTYpbl ~TpPEAKOB uejoBeKa, pemnpoaykuuu (dortorpaduu) KapTUH C
MU(DOTOTHYECKUMU U OMOJIEUCKUMHU CIOKETAaMU TPOUCXOXKIIEHUS YEJIOBEKa,
doTorpaduu HaxXOIOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOCITb
yeperna uesioBeKa 1 yeperna mrMMIian3e, Moiesib KUCTH YeJI0OBEeKa U KUCTH IITUMITaH3e,
MOJEJIM TOpCa MPEJKOB YEIIOBEKA.

JladbopaTopHasi padora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKA, CBI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3KOIOTHUECKUX adanTaluui YEIO0BEKA.

Tema 6. Jkojorusi — Hayka O B3aHUMOOTHOILIEHHAX OPraHNM3MoOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KAKIIeH cpeaou

3apokIeHne U pa3BUTHE dK0JIoTuH B Tpynax A. I'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkenss, A. Tencmu, B. H. CykauéBa. Pa3gensl u 3amaun
9KoJIOTHH. CBS3b DKOJIOTUHU C IPYTUMU HAYKAMH.

Meroabt sxonorun. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
NpuUpoaHbie W jaboparopHbie. MonenupoBaHue B 3KOJOTUA. MOHHUTOPUHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, perHOHATBHBIN U TJI00aTbHBII.

3HayeHHWE HSKOJIOTMYECKMX 3HAHMU JUIi  4eJoBeKa. ODKOJIOTHYECKOE
MHUPOBO33pPEHUE KAaK OCHOBA CBSI3€M 4enoBedyecTBa ¢ NMpuponoi. dopmupoBaHue
AKOJIOTUYECKON KYJbTYPhl U SKOJIOIMYECKOM IPaMOTHOCTH HACEICHUS.



JdemMoHcTpanuu

[Moptpersr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, O. I'ekkens, A.
Tenciu, B. H. Cykau¢s.

TaOmuiel B cxeMbl: «Pa3ennsl 9KoJIorun», «MeToabl 3KoJIorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOLIEN CPEIBD).

JlabopaTopHas padora «3yueHue METOJ0B AKOJIOTUYECKUX
HCCIIEOBAHUIN».

Tema 7. Opranusmsbl U cpefa 0OOUTAHUS

DKoJoruueckre (pakTopbl U 3aKOHOMEPHOCTU UX AeicTBud. Knaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: abHoOTHYECKUE, OUOTHYECKHE, aHTpornoreHHbie. O01me
3aKOHOMEPHOCTH JehCcTBUS dKoorndeckux aktopoB. [IpaBuno munumyma (K.
npenrens, FO. JIubux). TosiepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue (aktopel. CBeT Kak dKojoruuyeckuii ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJIOTUYECKHE TPYMIIbI
pacTeHMil W >KUBOTHBIX [0 OTHOIICHUIO K cBeTy. CuUrHaibHasi poJib CBETA.
doTonepruoansm.

Temmneparypa kak »skonoruueckuii Qakrop. JleiicTBue Temreparypsl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIEC OPTaHU3MBI.

Bnaxxnocte kak skonoruueckuii (axrtop. IlpucnocoOiienust pacTeHud K
nojsiepkaHuio0 BojgHoro Oananca. Kmaccudukanus pacTeHu MO OTHOIICHHUIO K
Bojie. [Iprcmoco0aennst >KkNBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOUTaHMSI OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, TOYBEHHAs,
IyOWHHAasT — TMOJIOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpesi obuTanus opranu3MoB. [Ipucnocobienust opraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHue u BHyTpeHHHE pUTMbl. CyTOuHBIE U
rojiuyHbeie puTMbl. [Ipucrnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU JKU3HU.

JKuznennsie ¢hopmbl opranu3moB. [TorsTre o )xu3HeHHOH hopme. JKu3HeHHBIC
bopMBI pacTeHUM: AEPEeBbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPaBhl,
oJlHOJNeTHUE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTHl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue gakropsl. Buabsl OMOTHYECKHUX B3aMMOIEHCTBHI: KOHKYPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojielicTBUs (Tornuueckue, dopuyeckue, padbpuyeckue). 3HaUeHUE



OMOTUYECKHX B3aMMOJICHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHCcTpanuu

Tabmuubl 1 cxembl: «OKonorudyeckue @akropbl», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEINIOKpOBHBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE 3KUBOTHBIE», «DU3HOJIOIMYECKUE aANANTALNU
KHUBOTHBIX», «Cpenpl oOUTaHUS OpraHu3MoBy», «buonoruueckue puUTMBI,
«OKuznennsie popmbl pacTeHHiD», « Ku3HEeHHBIE (POPMBI )KUBOTHBIX», « DKOCHCTEMA
LIIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTEMAa XBOWHOTO Jjecay, «llemum nuranusy,
«XUIIHAYECTBOY, «ITapazutuzmy, «KoHKypeHus», «CuMOmno3,
«KommeHcanusm».

OOGopynoBanue: repdapul pacTEHUM W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BJIMSHUIO PA3IUYHBIX D3KOJOTMYECKUX (AKTOpPOB, repOapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAcCTEHHUM, CBETOJNIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapiu U KOJUIEKIIMH TEIIOII0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yydena NTHUIL U 3Bepei, repoapuu
pacTeHul, OTHOCAUIMXCS K rurpoduram, kcepoduraM, mMe3oduram, KOMHATHbBIE
pacTeHusl TaHHBIX TPYMI, KOJJICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapun M KOJUIGKIMHM pPAacTEHU W JKMBOTHBIX, OOJaJalOIUX dYepTaMu
MIPUCIIOCOONEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM >KM3HHU, TrepOapuu u
KOJUIEKI[UU PACTEHUM M >KMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUIEKIIUH
’KUBOTHBIX, YYaCTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopunass pabGora «BrbisiBIieHUE NOPUCTOCOOJIECHUN OpPraHu3MoOB K
BIIMSIHUIO CBETA».

JlabopaTopHasi pabGora «BrpIsBIeHUE NPUCTOCOOJIEHUNM OpPraHu3MOB K
BJIUSHUIO TEMIIEPATYPbI».

JlabopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUM 13 pa3HbIX
MECT OOUTaHUS.

Tema 8. Dko10rusi BUJ0B U MOMYJISALMIA

OKOJIOTHYECKHE  XAPAKTEPUCTUKU NOMYJISLINN. [Monynsiuust ~ Kak
ouornorudeckas cucrema. Poinb HEOTHOPOAHOCTH cpeabl, PU3NUECKUX OAphEPOB U
0COOEHHOCTEN OMOJNIOrMu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyusiquid. (OCHOBHBIE TIOKA3aTEIW MOMYJISLUMUA: YHCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M TIIOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MATPALAS.

DKoJloruyeckas CTpykrypa nomnyiasiuud. OLeHKa YHCICHHOCTH IMOMYJIALUY.
JluHaMmKKa MOMyJsIUUU U €€ peryisuusd. buoTuyeckuil moTeHUMan MOMYJISIIUU.
MopnenupoBaHue JUHAMUKH NOIMYJISIUU. KpuBbIE pOCTa YNCIEHHOCTH MOITYJISILUY.
KpuBbie BbiKUBaHUS. Perysiius 4MCIEHHOCTU MOMYJISIUUMA: poib (AKTOpPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTHYECKUE CTPATETH BUIOB (T- U
K-crparerun).

[Tonstne 00 skosoruueckor Huie Buaa. Mectoobutanue. MHOromepHas
Mojzenb 3kosorndeckor Humu k.M. XarumHcona. Pa3mepsl skosiormueckoun
Huid. [loTeHnmanbHas U peaaTu3oBaHHAsS HUIIIN.

Bun kak cucrema momynsuuid. Apeanbl BUJIOB. BuIbl M HMX JKU3HEHHBIC
CTpaTeruu. JKOJIOrMYeCKHE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUSI M MUTpalUMid KUBOTHBIX. buosorumyeckue
MHBA3UM 4Y>KEPOJHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuipl U cxembl: «IKOJOTMYECKUE XAPAKTEPUCTUKHU TOMYJISIUNY,
«IIpocTpaHcTBeHHass  CTpPYKTypa Mmomyisnuu», «Bo3pacTHele  mUpamMuibl
nonyusiqun», «CKOpOCTh  3aceleHus [OBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranu3zmamMmn», «Mojens skosiorndeckor Humm k. M. XaTunHconay.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIUUA KUBOTHBIX.

JlabopaTopHas pabota «[Ipucnoco6eHus ceMsiH paCTEeHHUI K pacCEICHUION.

Tema 9. DKoJ0rus COO0IIECTB. JKOJOTrHIECKHE CHCTEMBI.

CoobOmiectBa opraHu3moB. buorneHo3 u ero crpykrypa. CBs3u MexIy
OopraHu3MaM# B OMOIIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. J[x. Tencnu). DyHKIHUOHAIBHbBIC
OJIOKM OpPraHM3MOB B OKOCHCTEME: TMPOIYIEHThI, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemecTB U MOTOK SHEPTUH
B DKOCHUCTEME.

OcHOBHBIE MOKa3aTeNId YKOCUCTEeMbl. bruoMacca u mpoayKius. DKOJI0TUUECKUe
MUpaMUIbl YKCell, 0MOMAcChl U YHEPTHUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Duykmyayuu.
Hanpasnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuunbie u
BTOPUYHBIE CYKIIECCHM W UMX NPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. bropasnoobpasue u mojgHoTa KpyroBoporta
BEII[ECTB — OCHOBA yCTOWYUBOCTH COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKocucmemvl Mopel u
oKeano8. Ixocucmemvl MYHOP, 1€CO8, cmenell, NyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Paznuuus
MEKTy aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocucteMm. ['oponackas
¢nopa u ¢dayna. CunHantponuszanus ropojckoil ¢daynel. buonornueckoe u
X035THCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
IKOCHUCTEMaxX. Ponb kackaonozo sghgexma u 6udo6-30ugpuxamopos (Kirouesvlx
6U008) 6 pyHKyuoHuposanuu s3xocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCHUCTEMAMH. Y CTOWYMBOCTh OPraHW3MOB, MOMYJISIIANA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBHH.

Mexarnuzmvl 6030eticmaus 3a2psa3HeHUll PA3HbIX MUNO08 Ha CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbl
IKONO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 B030eticmausi. MeToaoIoTHs
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIxx. Tencan.
Tabmuupr u cxembl:  «CrTpykTypa  OuoleHosza»,  «JKocucreMa

MIUPOKOJIUCTBEHHOTO Jecay, «DKOCUCTEMa XBOMHOIO Jiecay, « OyHKUMOHAIbHBIE
IPyNIBI OPTaHU3MOB B dKOcucTeMey, «KpyroBopoT BemiecTB B akocucTeme», «Llenu
nutaHus (macTOWIHas, NOEeTpUTHAs)», «IDKOJOTHMYEcKas TMHUpPaMUlia YUCe,
«OKoIoTHYecKas MupamMuia OMOMAacChl», «IDKOJOTHYECKass MUPAMUIA YHEPTHIY,
«O0bpazoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBnenue yeca nocie
noxkapay», «JKOocucTeMa 03epa», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPTUM B arpoueHosey, «IIpumepsl ypooskocucTem.

OO6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydena NTUIl U
3BEpe, repoapu KyJbTypHBIX M JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJICITb
HKOCUCTEMBI.

IIpakTnueckas padora «M3yuenue u onucanue ypOOIKOCUCTEMBD.

JlabopaTopuass paGora «M3ydeHue pasHOOOpa3usi MEJIKUX [OYBEHHBIX
YJICHUCTOHOTHUX B PAa3HBIX IKOCHCTEMAX).

IKeKypeusi «DKCKypCHsl B TUMIMYHBIA OHOreoneHo3 (B ayopaBy, OepesHsiK,
€JIbHUK, Ha CyXOJ0JIbHBIM WJIM TOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpPCUsI B arpOdKOCUCTEMY (Ha MOJIe WM B TEIJIUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riod6aabHas 3KocHUcTEMA

buochepa — oOmermanerapuas o0Oonoyka 3emiid, TAE CYIIECTBYET WIH
CylllecTBOBaJa *U3Hb. Pa3BuTHe mpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obaactu 6uocheps! u e€ cocran. Kupoe
BelIecTBO Ouochepsl U ero QyHKIIHH.

3aKOHOMEPHOCTH CyIIecTBOBaHUs Ouocdepsl. OcobeHHocTH Onocheprl Kak
rio0anbHOU 3KOocucTeMbl. JluHamuueckoe paBHoBecHue B onocdepe. KpyroBopotsl
BEIIECTB U OMOre0OXUMHYECKHUE IUKIBI (Yraepoa, a3oTa). PUTMUUHOCTH siIBIEHUN B
ouocdepe.



3oHanbHOCTH OMochepsl. [Touarue o 6uome. OCHOBHBIE OMOMBI CYIITU: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIE JI€Cca, CTENH, CABaHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BEICOKOTOPhA. KiluMaT, pacTUTENbHBINA U KUBOTHBIM
MUp OMOMOB CYIIIH.

CtpykTypa 1 PyHKIIHUS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOT0O MOTEHIMANIA U
ouochepHbIX QYHKIIUM.

JdemoHcTpanuu

[Toprpetsr: B. U. Bepranckuid, 3. 3rocc.

Tabmuiel u cxemsl: «I'eocdepsl 3eman», «KpyroBopor azora B mpuUpoOE,
«KpyroBopoT yriepoga B mpupoae», «KpyroBopor kuciopoga B HOPHUPOAE»,
«KpyroBopoT Boasl B mpupojne», «OCHOBHBIE OMOMBI cymmy, «KimMarnueckue
nosca 3emnn», « Tynapa», «Taira», «CMmemanubid jecy, «I1InpokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsay, « Tponndeckuil gecy.

O6opynoBaHue: repOapuy pacTeHUN pa3HBIX OMOMOB, KOJIJISKITUU )KUBOTHBIX.

Tema 11. YesioBek M OKpy:KaOIIAfA cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NOpUYMHBL. Bo3nelcrBue yenoBeka Ha
ouocdepy. 3arps3HeHUE BO3AYIIHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3sHEHUE BOIHOM
cpeabpl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue knumara.

AHTpOITIOT€HHOE BO3ACHCTBHE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTEJIBHOTO M KUBOTHOTO Mupa. OCHOBHBIC HPHUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacapie xHuru. Ocobo oxpansemple mnpupomnbie Tepputopun (OOIIT).
borannueckue caabl U 300J0THYECKUE TTAPKHU.

OCHOBHBIE TIPUHIUIBI YCTOWYHUBOTO PA3BUTUS YEIOBEYECTBA M MPHUPOJIBI.
PanimonanpHOe  MPUPOMOIOIL30BAaHUE M COXPaHEHHE  OHMOJIOTHYECKOro
pazHooOpasuss 3emu. OOIMEe 3aKOHOMEPHOCTH TJIOOAJIBHBIX AKOJOTHYECKUX
Kpr3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC MTOCIIEICTBHSL.

Pa3zBuTne METOAOB MOHHMTOpPHUHIa Pa3BUTHSI OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHuvie ucciedo8anus nepexooa K pecypcocbepezaiouje U
KOHKYPEeHmMOoCcnocobHoul suepeemuke. buonocuueckoe paznoobpasue u 6uopecypceoi.
Hayuonanvuvlie ungopmayuonusvie cucmemsi, obecneuusaowue 00Cmyn K
ungopmayuu no cocmosHUO OmoenbHbIX 6U008 U IKkocucmem. OcHoBbl
aKopeaburumayuu Kocucmem U cnocobos 6o0pvOvLl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuiiel 1 cxeMbl: «3arpsi3sHeHue aTMOocepbl», «3arps3HeHre ruipochepn»,
«3arpsi3HeHue nouBb», «[lapHuKoBEI 3P dexT», «Ocob0 oXpaHseMble MPUPOIHbIE
TeppuTOpUmn», «MOAeNn yrpaBiseMoro MUpay.



O6opynoBanue: pororpaduu oxXpaHseMbIX PAaCTCHUN U KMBOTHBIX KpacHoi
kHuru Poccurickon @enepanyn, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yibTaTaM OCBOCHUS
0oOyJaroImMUMHUCA TPOrpaMM CpEIHEero oOmero o0pa3oBaHMS: JTUYHOCTHBIE,
MEeTanpeIMETHBIE U MPEIMETHBIE.

B cTpykType TUUYHOCTHBIX pe3yJIbTATOB OCBOCHUS MPOTPAMMBI 10 OHMOJIOTUHU
BBIJICTICHBI CIICYIONINE COCTABJISAIOIINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUHCKOM
IrPaXKIaHCKON UIEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONPEACNICHHIO, Haiuuue momusayuu K oOydeHHWI0 Owojoruwm,
yejleHanpaeieHHoe paseumue BHYTPEHHUX YOEXKJIEHMM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPATUIIUNA PA3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMA ~YCTAaHOBKAaMH, TPUCYLIUMHU CHCTEME
OMOJIOrMYECKOTO 00PA30BaHUS, HAIUYUE NPABOCO3HAHUSA YKOJTIOTUUECKON KYJIbTYPHI,
CcnocobHoCcmu cmasums eI U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TPOrPAMMBI TTO OMOJIOTHH IOCTUTAIOTCS B
€MHCTBE Y4ueOHOM ¥ BOCHUTATEIBLHOW JEATEIbHOCTU B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, IPUHSATHIMA B OOIIECTBE NpaBUJIaMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW IMO3UIMU JIMYHOCTU, NATPUOTU3MA U
YBaKEHHS K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPYJia M CTapIieMy MOKOJEHUIO,
B3aUMHOT'O YBaXCHHUS, OEPE)KHOTO OTHOIICHHS K KYJbTYPHOMY HACICIUI0 U
TpaAULKSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepauuu, Mpupoae u
OKpYXarouen cpee.

JInyHOCTHBIE pE3yJbTaThl OCBOCHMS y4eOHOro mnpeaMera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTh O0YJarONIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TMO3MIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIMW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIIEeCTBA, paclIUpEeHUEe >KU3HEHHOTO
ONBITA U OMbITA JEATEIBHOCTH B MPOIECCE pea3allMM OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIbHOW I€SITEIbHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaskaIaHCKOr0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHME CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S13aHHOCTEN, YBAXKEHUE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTBH K COBMECTHOM TBOPUECKOM JI€SITEIbHOCTH MPHU CO3aHUH YUEOHBIX
POEKTOB, PEIIEHUH YYeOHBIX W TO3HABaTEJIbHBIX 3a7a4, BBIIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEACNISITh COOCTBEHHYIO TMO3UI[MI0O 1O OTHOIICHHIO K
SBJICHHUSIM COBPEMEHHOW KU3HU U OOBIICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJCHCTBUS JIOJIEH ¢ pasHBIMU yOEXKIECHUSMHU, KyJIbTYPHBIMH LIEHHOCTSIMUA U
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBaXUTEIHHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM €SI TEIBbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKIAHCKON UCHTUIHOCTH, TAaTPUOTU3MA,
YBa)XEHUS K CBOEMY HapoOy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoii, ropaoctu
3a CBOM Kpay, cBOXO PojauHy, CBOM fA3BIK U KYyJbTYpy, IPOLLIOE U HACTOSLIEE
MHOTOHallMOHAIBHOr0 Hapoaa Poccny;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEIHMIO0 U NaMATHUKAM IPUPOJIbI,
TOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUMCKHX YYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OHMOJOTMH, MOHUMaHHUs 3HAYCHHUs OHOJIOTMM B IO3HAHUM 3aKOHOB
MPUPO/IBI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'0 OOIIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHUE JTYXOBHBIX IEHHOCTENW POCCUKMCKOr0 HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJla B TOCTPOCHUE YCTOMUNBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSAM, CO3IAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUS I[IEHHOCTEH CEMEHHOM JKU3HH B COOTBETCTBUM C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢TeTHY€CKOT0 BOCITHTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUIA;

NOHUMaHUE 3MOLIMOHAJILHOIO BO3JEHCTBHUS JKUBOM MPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
HPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3nueckoro BocnUTAHUs, (POPMUPOBAHUS KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0J1ArONOTy YU

MOHMMAaHUE U pealin3alus 370pOBOro 1 0e3omacHoro o0pas3a >KU3HHU (310pOBOE
nUTaHUE, COOJ0/IEHNE TMTMEHNYECKUX TPaBUIl U HOPM, COATaHCUPOBAHHBINA PEXKUM
3aHSATUH W OTAbIXa, peryiaspHas (¢uU3MYecKas aKTUBHOCTh), OEpekHOro,
OTBETCTBEHHOTO UM KOMIIETEHTHOT'O OTHOLICHHSI K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH TpaBWil HHAUBUAYATBHOTO U  KOJUIEKTUBHOI'O
0€3011aCHOT0 MOBEJCHUS B CUTYalUsX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAaHWE TOCIEACTBUN W HEMPUATUS BPEIHBIX MPHUBBIYEK (YIOTpeOieHUs
AJIKOT0J1s, HAPKOTUKOB, KypEHHUs);

6) TPYA0OBOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHHE LEHHOCTH MAacTepCTBa, TPYIOIHOOUE;
FOTOBHOCTh K aKTUBHOW AEATEIIbHOCTH TEXHOJIOTUYECKON U COIMAIbHOU
HaIMpaBJIeHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO

BBIMIOJIHATH TAKyIO JEATEIbHOCTD;

UHTEPEC K Pa3InyHbIM chepaMm MnpodeccnoHalbHON NeATeNbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oynaymied npodeccu W peaTnu30BHIBATH
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHYeCKOT0 BOCTUTAHMA:

AKOJIOTUYECKHU 1[€71eCO00pa3HOE OTHOIIEHUE K MPUPOJI€ KaK UCTOYHHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS DSKOJOTHYECKOW KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLIEHKM UX BO3MOXHBIX TOCIEACTBUI s
OKpY>KaroLIEn Cpe.Ibl;

OCO3HaHHE TJI00AJIBHOIO XapakTepa SKOJIOTMYECKHX MpoljeM M myTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIL30BATh MPUOOPETAEMbIE TPU U3YUEHUU OMOJIOTMHU 3HAHUS
U yMEHUS TpU peHmieHuH  TpolsieM, CBA3AaHHBIX C  palMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COOJNIIOJIEHHE  TpaBWJ  MOBEACHUA B NPUPOJE,
HaIlpaBJIEHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B JKOCHUCTEMAX, OXPaHy BHUJIOB,
AKOCHUCTEM, OHOChEPHI);

AKTUBHOE HEMPUATHUE JEHCTBUI, IPUHOCSIINX BPEl OKPYKAOIIENH TPUPOIHON
cpele, yMeHHe MPOTrHO3UPOBATh HEOIArONPUSATHBIE IKOJIOTUYECKUE MOCIEICTBUS
MPEAITPUHUMAEMBIX IEUCTBUM U NTPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa JEATEeIIbHOCTH AKOJIOTUYECKOHN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B IIO3HABATEJIIbHOM, KOMMYHHUKAaTUBHOW U COLMAJIBHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JEATEILHOCTH DKOJIOTUUYECKOU
HaIpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTHUKHA, OCHOBAHHOI'O HA JIUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M UWTATENIbCKOM KyJIbTYpbl KAaK CpElICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U [TO3HAHUS MUPA;

NOHUMaHWe crnernuduKku OUOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbOpMUPOBAaHUU PAIMOHATBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM 1ETOCTHOTO
IpeacTaBieHUus] 00 OKpyXarolleM MHUpe KaKk O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOmecTBa, B TMO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIIEHUU MpoodiieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOeKJAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JIJIi COBPEMEHHOW IUBWIIM3ALINHU:
oOecrieueHuss HOBOTO YPOBHSI Pa3BUTHUSl MEIUIIUHBI, CO3/IaHWE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  peIIaTh PECypCHbIE  TPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX SKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexojJa K  YCTOMYMBOMY  pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIICHUS OOIIEeH KYJIbTYphl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KakK
COCTaBHOW 4acTH (YHKIIMOHAIBHOW T'PaMOTHOCTH OOydarommuxcs, (GpopmMupyeMoi
MIPU U3YYCHUH OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh TIIOJydaeMble 3HaHUS JJId aHauu3a W
OOBSCHEHHSI SBIICHUN OKPY’KAIOIIEro MUPA W MPOUCXOANMX B HEM HM3MEHEHUH,
yMEHUEe JellaTh OOOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAY4YHBIX (PAaKTOB U
MMEIOIIUXCS TAHHBIX C IEJIbIO MOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS s
pemieHus mpoOJIeM B peadbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME I[IEHHOCTH HAy4YHOWU JEATEeNbHOCTH, TOTOBHOCTH OCYILECTBIISITh
MPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh HHIMBUAYAJIBHO U B ITPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0, K AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHMM O OHOJIOTHH B
COOTBETCTBUHM C KM3HCHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIE pe3yJbTaThl OCBOCHHUST Y4eOHOTO mpenmera «bruomorus
BKJIFOYAIOT: 3HA4YMMbIe IS (OPMHPOBAHHUS MHPOBO33PEHUS OOyJAFOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATUS, OTPa’KaIOIINe
[IEJIOCTHOCTh HAy4YHOW KAapTUHBI MHpa U CHeNUu(UKy METOJO0B TO3HAHUS,
HCIIONTh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIECC,
CUCTeMa, HAay4HBIH (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcIleIoBaHue, HAOIIOCHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHBIC
ydyeOHble JeicTBUsS (MO3HaBaTeIbHBIE, KOMMYHUKATUBHBIC, PETYJSTUBHbBIC),
obecnieunBaroniue GopmupoBanre GyHKIIMOHATBHON TPaMOTHOCTU U COLIMAILHOM
KOMIIETEHIIUA  OOYYarIIMXCs; CIHOCOOHOCTh  OOYYarOIIUXCS — UCIOJb30BaTh
OCBOCHHbBIE MEXKIMCIUIUTHHAPHBIC, MUPOBO33PEHUECKHIE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIe ICUCTBHUS B TO3HABATEILHOW M COITMATILHOM MPAKTHKE.

B pesynbraTe nuzyueHnusi OMOJOTUM HA YPOBHE CPEJIHETO O0IIEro 00pa3oBaHUs
y oOyuaromierocsi OyayT cdopMupoBaHbl TMO3HABATEIbHBIE YHUBEPCAIbHBIC
y4yeOHbIe JeHUCTBUS, KOMMYHUKATHUBHBIE YHHBEpCAJIbHbIC Y4YeOHBbIC NEUCTBHUS,
PETYJSTUBHBIC YHUBEPCAbHBIE YUeOHBIC JCHCTBHUS, COBMECTHAS JACSTEIHHOCTb.

MeramnpeaMeTHbIE pe3yiabTaThl OCBOCHHUS IPOTPAMMBI CPEAHETO OOIIero
00pa3oBaHUsl TOJKHBI OTPAKATH:

OBnangenue YHHUBEPCATbHBIMH yueOHBIMU MO3HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh U AKTyaJu3UpoBaTh  Ipoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHHM 3HAHWUN MPUEMBI JIOTHYECKOTO MBITTUICHHUS
(ananu3za, cuHTE3a, CPaBHEHUS, KiIaccudukaimu, 00001IEeHH s ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATHM (BBIACNSTh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMHU MOHSATUSIMH );

OTIPENIENIATh IEJN JESITeIHOCTH, 3a/JaBas IMapaMeTphl M KPHUTEPUU WX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ICSITEIIBHOCTH C MIOCTABIICHHBIMU TICIISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUSI (DAKTOB U SIBICHUIA
YKUBOU ITPUPOLBI;

CTPOUTH JIOTHYECKUE paACCyXIeHUsS (MHAYKTUBHBIC, ACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B pPaccMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENIbHBIE CPEJICTBA JJI TIPEACTABICHHS CYIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWA B W3YYaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKxKe
IPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IMYHBIX HH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabaThiBaTh IUTAaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIIMXCS
MaTepuaibHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHHBATh PUCKH MOCIEACTBUI AESITENbHOCTH;

KOOPJMHUPOBATH U BBIIOJIHATH Pa0OTY B YCIOBUAX PEATILHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABbIKAMH y4eOHO-HCCIIEIOBATENbCKON 1 MPOEKTHON NeATEIbHOCTH,
HaBbIKAMH  pa3pellieHuss NpodJeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJOB PEIIEHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHNUS;

UCIIOJIb30BaTh pA3JIMYHbIE BHUJbBI JAESITEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HAaHUA, €ro HHTEpHIpeTaluy, MNpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B YUYEOHBIX
CUTYaLUsX, B TOM YUCJIE TIPU CO3AaHUU YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMHUpPOBaTh HAYYHBIH TUIT MBIIUICHUS, BJIaJI€Th HAYYHOH TEPMHHOJIOTHEH,
KITIOYEBBIMU TTOHATHSIMH U METOJIaMHU;

CTaBUTh U (POpPMYIMpPOBaThH COOCTBEHHbIE 3a7aud B 00pa30BaTENbHOM
JESITeIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [PUYUHHO-CIICJCTBEHHbIE CBA3M W aKTyaJu3UpOBaTh 3ajaaudy,
BBIJIBUTAaTh TUIIOTE3Y €€ PelleHUs], HAXOAUTh apIYMEHTHI JIJISl I0Ka3aTeIbCTBa CBOUX
YTBEPXKACHUMN, 3a]1aBaTh IapaMEeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKHU OLEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LI€JICHAIIPABICHHBIM MOHUCK IEpeHOca CPEACTB M CIOCOOOB
NENCTBUA B IPOPECCUOHAIIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO 00JacCTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHbIE MOJIXOJbl U PELICHMUS,
CTaBUTh NMPOOJIEMBI U 331a4H, TOIMYCKAIOLINE AIbTEPHATUBHBIC PELICHMUSI.

3) pa6oTa ¢ uHpopManueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX UCTOYHUKAX MHPOpMaLUU (TEKCTE Y4EOHOIro
nocoOus, HAyYHO-TIOMYJSPHOM JIUTEepaType, OUOJOTMYECKUX CJOBapiIX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
MH(GOPMAIMIO Pa3IMYHBIX BUJOB U (POPM IpecTaBICHUS, KPUTUUECKH OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(GopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOJIBI MPU TTOUCKE U
otbope Oumosiormyeckor mHPpopMauu, HEOOXOUMOM /IS BBIMOJHEHUS YISCOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMPATh  ONTUMAJIBHYIO  (GOpMYy  TIPEICTaBICHUS
Oounonornueckor nHGopMaruK (CXeMbl, TpaduKH, TUarpaMmbl, TAOIUIIB], PUCYHKHU H
Apyroe);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KauyeCTBE CpEJACTBAa IMpU pabore cC
Ouonornuecko WHGOPMAIMEH: TMPUMEHITh XUMUYECKHe, (U3UYECKUE W
MaTE€MaTU4YeCKHe 3HAKHM M CHMBOJIbI, (OpMyJbl, a0OpeBHATYypy, HOMEHKJIATYpY,
UCTIONB30BaTh M NIPEOoOpa3oBbIBaTh  3HAKOBO-CHMBOJHWYECKHE  CpEICTBa
HarJIIHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWs W 3alUThl  WH(POPMAIIHH,
nH(OPMaMOHHON 6€30MaCHOCTH JIUYHOCTH.

OgyajieHre YHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH /1€l CTBUSIMU:

1) obO1enne:

OCYIIECTBIISATh KOMMYHUKAITMH BO BceX c(hepax KU3HU, aKTUBHO YIaCTBOBATH
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXKICHHUS OTHOCHTEIHHO BBIMIOJHCHUS TIpejiaracMoun
3a/layd, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIIUN JPYTUX YYACTHUKOB
Jasiora Uiy JUCKYCCHUM);

pacrmo3HaBaTh HeBepOaldbHBIE CpEICTBAa OOIEHUS, TOHUMATh 3HAuCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIlHH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMH OOIIEHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEPEHUS IPYTUX JIFOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3J1aratb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCThD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHOW M WHAMBHUAYaTbHOM
paboThI IPH peIIEHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIOBBIX (DOPM B3aWMOCHCTBHUS MIPH PEIICHUN YUeOHOU 3a1a4K;

BBIOMPATh TEMATHKy W METOABI COBMECTHBIX JACHCTBUH C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KI0ro 4jeHa KOJJIEKTUBA;

OpUHUMATh 1€MW COBMECTHOM  JIEATENbHOCTH, OpPraHW30BBIBaTh U
KOOPJIUHUPOBATH JECUCTBUS MO €€ NOCTHUKEHUIO: COCTABJIAThH IUIAH JECUCTBUM,



pacrpeensiTh pojid ¢ y4éTOM MHEHUN YYaCTHMKOB, OOCYXKIaTh PEe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAKIOTO YYACTHUKA KOMAaH/IbI B OOIIIHIA
pEe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh MO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYyalUsIX, IPOSIBIISATh TBOPUECTBO U BOOOPAKEHUE, OBITh UHUITUATUBHBIM.

OBjajieHNe YHUBEPCAJbHBIMH PeryJsiTHBHBIMMY J1€/iCTBUAMMU:

1) camoopraHu3zanms:

UCIIOJI30BaTh OWOJIOTMYECKHUE 3HAHUS I BBISIBICHHUS MPOOJIEM H UX
pelIeHusl B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYIKax IO OTHOILIECHHUIO K JKMBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYIKAOIINX;

CaMOCTOATENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JEATEIbHOCTb, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BaTEIbHOM
NEATEIIbHOCTH U JKU3HEHHBIX CUTYaIUsAX;

CaMOCTOSTEIILHO COCTABIISATH IUIAH PEUICHUS TPOOIEMBI C yIETOM UMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEU U MPEANOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacmpsITh paMKH Y4eOHOTO TMpeAMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHHUIA,

Jie1aTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHHUIO M TMPOSBICHUIO MIMPOKOW DJPYAMIIMH B
pa3HBIX O001acTsIX 3HAHWM, IMMOCTOSHHO TMIOBHIIIATh CBOW 0OOpa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB IEISM;

BJIAJE€Th HAaBbIKAMHU  I[103HABATEIbHOW  pe(JeKCMM  Kak  OCO3HaHUA
COBEpIIAEMbIX JEHCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHMM, WCHOJIb30BaTh MPUEMBI pedIeKCUU /IS OLIEHKH CUTYyaIluu, BBIOOpa
BEPHOI'0 PEIICHHUS;

yMETb OIICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HUX
CHUKEHHIO;

IPUHUMAaTh MOTHUBBI W apryMEeHThl JPYyTHX I[pU aHAIM3€ PE3yIbTaTOB
NEeATENbHOCTH,



3) npuHsiTHE CE0N M IPYTHX:
MPUHUMATH Ce0sl, MOHUMAas CBOU HEJOCTATKH U IOCTOMHCTBA;
NpUHUMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHajIu3e pe3yJbTaToB
NEATENbHOCTH;
PU3HABATh CBOE MIPABO U MPABO JAPYTUX Ha OLIUOKU;
pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3UIUH IPYTOTO YeJIOBEKa.
HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ynabTaThl OCBOCHHS COJEPKAaHHS Y4YEOHOro TMpeaMeTa
«buonorus» Ha yrayOIEHHOM YpOBHE OpPHUEHTUPOBAaHBI Ha OOECTeUYeHHE
npoguibHOoro  oOydyeHuss  oOywaromuxcsi  Ouonorud. OHHM  BKIIIOYAIOT:
crienrduyeckue sl OMOJIOTHU HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUMN MO
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BUBI JCSITEILHOCTH TIO
MOJIYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX, & TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHble pe3ysbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHHs yueOHOro npeamera «buonorus» B 10
Kacce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE€ U POJU OUOJOTUU B CHCTEME
€CTEeCTBEHHBIX HayK, B (D)OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B
MO3HAHWM  3aKOHOB  TMPHUPOJALI M  PEIIEHWH TMPOOJeM  palMOHAIBHOIO
MIPUPOJIOTIOIB30BAHMS, O BKJIAJC POCCUUCKHUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOrnH;

BJIQJICHUE CUCTEMOM OMOJIOTMYECKHUX 3HAHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraIyue OUOJIOTHYECKUE TEPMUHBI M TOHATHS (KH3Hb, KIIETKA,
OpraHu3M, MeETa0OoJM3M, TOMEOCTa3, CaMOPETYJAIUs, CaMOBOCIPOU3BEIACHUE,
HACJIE/ICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHE), OUOJOTHYECKUE TEOPUHU
(knerounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacnenactBeHHocTH T. Moprana), yuenmss (H. WM. BaBuiaoBa — o 1eHTpax
MHOT000pa3us ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH ), 3aKOHBI (€TMHOO00pa3HsI
MMOTOMKOB TE€PBOT0 TMOKOJICHUS, PACIIEIUICHHUS, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss ['. MeHnens, TOMOJOTHYECKHX PSAOB B  HACIEICTBEHHOM
n3meHunBoctu H. V. BaBuiioBa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO ITO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHUE, W3MEPEHHUE,
HaOJI0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACISATH CYIIECTBEHHbIEC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, PaCTEHUM, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEEATEIBHOCTH,



IIPOTEKAIONIUX B OPraHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IPOLIECCOB: OOMEHa BeHIeCTB (MEeTabOIM3M), PEBPAILCHUs] SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO U TETePOTPOMHOrO TUIIOB MUTAHMS, (DOTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, M€03a, raMeToreHe3a, MOpUoreHes3a, MOCTIMOPHOHATBHOTO pPa3BUTHUS,
Pa3MHOXKEHHUS,  WHIWBUIYAJIBHOTO  pa3BUTHS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, HUCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIY OpPTaHOWJAAMH KIETKH U HX
GYHKIASIME, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIMSAMHU, MEXKTY
opraHaMd W CHCTEMaM{ OpPraHOB y PACTCHUM, JKUBOTHBIX W 4YEJIOBEKAa M WX
GYHKUUSIMU, MEXKIYy CHUCTEeMaMH OpPraHoB M MX (QYHKIUSIMH, MEXIY STalaMu
oOMeHa BEIIEeCTB, dTallaMy KJIETOYHOTO ITUKJIA U JKU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu SMOPUOHAJIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIOM, (DEHOTUIIOM H
dbakTopamu cpeabl OOUTAHUS;

YMEHUE BBISBISATh OTJIUYHUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME ApPTyMEHTBI, OHOJOTUUYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIUKY JIJIS JI0Ka3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII;

yMEHUE perniaTh OMOJOTUYECKHE 3aa91, BRISIBISTH TPUIUHHO-CIICACTBEHHBIC
CBSI3M MEXIY UCCIIEAYEMbIMUA OMOIOTHUYECKUMU TIPOIIECCAMU U SIBJICHUSMU, JIEIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH ITOJTYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE M TMPAKTHUYECKUE pabOThI, COOIIONATH
npaBuja mpu padboTe ¢ yueOHbIM U Ja00paTOPHEIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, MPOBEPATh HX OKCHECPUMEHTATbHBIMU
cpenctBamu, (HOPMYIUPYS IIEIb HCCIICIOBAaHUS, AaHAIM3UPOBATH IOJYYCHHBIC
pE3yIbTaThl U JIENaTh BHIBOIBI,

yMEHHE Yy4YacTBOBAaTh B Y4YEOHO-MCCIIENOBATENHCKONW paboTe mo Ouosoruw,
DKOJIOTUM W MEIWIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  MOJy4YEHHBbIE  pe3yibTaThbl HAa  YYEHHYECKHUX
KOH(DEPEHITUSX;

YMEHHUE OIICHWBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCJICIOBAHUNA B
o0acTy OMOJIOTUN ¥ METUITMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OIJIOIOTBOPCHHE,
HaIpaBJIeHHOE U3MEHEHUE TeHOMA U CO3JlaHUE TPAHCTEHHBIX OPTraHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyaymiei mnpodeccruoHaIbHOMI
JEATEeNIbHOCTU B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUU, BETEpUHAPUH,
CEIbCKOTO XO3SIMCTBA, MHINEBOW MPOMBIIICHHOCTH, YIIIYOJSITh MO3HABATEIBHBIN
WHTEpEC, HAINIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHUSI B OpPraHU3ALMSIX  CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUsL.



[IpenmeTtHbIe pe3ysbTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECTE€ W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOJbI U PELICHUHU SKOJIOTHYECKUX
npoOjeM uYeloBeuecTBa, a TakkKe B PEIICHWH BOMPOCOB PalMOHAIBHOTO
PUPOIONIOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPOJIE,
0OLIECTBY, YEJIOBEKY, O BKJIAJIE POCCUHUCKUX M 3apyOEKHBIX yUYEHBIX-OMOJIOrOB B
pa3BuUTHE OMOJIOTHUH;

YMEHUE BIAJETh CUCTEMON OHMOJIOTMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET
ompejieleHNs] M TIOHMMAaHWE CYIHOCTH OCHOBOMOJIATAIONUX OHWOJIOTHYECKUX
TEPMUHOB M TOHATHHA (BUJA, dKOcucTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPUHU
(aBosmrorionHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPUS ABOJIOLNH), YUCHUS
(A. H. CeseprioBa — o myTsIX ¥ HampaBjieHusXx sBojronuu, B.U. Bepraackoro — o
ouocdepe), 3akoHbI (reHeTnueckoro paBHoBecus JIk. Xapnu u B. BaiinOGepra,
3apoasimieBoro cxonacrtsa K. M. bopa), npaBuna (Munumyma FO. JInOuxa,
AKOJIOTMYECKOM MUpaMHUJbl SHEPrum), Tumotesbl (rumore3a «vupa PHK» V.
I'unbepra);

yMEHHE  BJAJETh  OCHOBHBIMM  METOJAMH  HAy4yHOTO  IO3HAHUS,
HCTIOJIb3YEMBbIMHU B OMOJIOTUYECKUX HCCIEA0BAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJICHUE, DKCIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OILICHKH aHTPOIIOTE€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TMPU3HAKU: BHUIOB, OWOTEOICHO30B,
AKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOUIET0, ABMIXKYIIETO M Pa3pbIBAIOIIETO
€CTEeCTBEHHOI0 0TOOpA, AJTONATPUUYECKOT0 U CUMIATPUIECKOT0 BU1000pa30BaHuUs,
BIUSHUAS ~ JABWKYIIUX  CHJ  DBOJIONMKM  HA  TEHO(DOHJ  TOMYJISIIHH,
MPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YePEIOBaHUS HAIpPaBICHUN
ABOJIIOIINY, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YyMEHUE YCTAaHABIMBAaTh B3aUMOCBSI3M MEX]Y MPOLIECCAMH HBOJIIOLMH,
JIBIDKYIIMMH CHJIAMU aHTPOINOTE€HE3a, KOMIOHEHTAMU Pa3IMYHBIX AKOCHUCTEM U
MIPUCIIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATh  OTJIMYMUTEIbHBIE  MPU3HAKKM  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHus, aOMOTUYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  JKOCHUCTEM, B3aMMOCBSI3€H  OpPraHW3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEM MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIIUE apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CMMBOJIUKY JJIsl JIOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBS3M OPTaHU3MOB U CpeIbl OOMTaHUSs, EIMHCTBA



YeIIOBEUECKUX pac, HEOOXOJMMOCTH COXpPaHEHUS MHOrooOpasusi BHJIOB H
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHMSI TPUPOIBI M YEIIOBEUCCTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 337291, BBISIBIISTh TPUIUMHHO-CIICACTBEHHBIC
CBSI3U MEXIY UCCIIEAYyEMbIMUA OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBJICHUSIMU, JEJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBHIMOJIHATH Ja0OpaTOpHbIE W IMpaKTUYEeCKHe paboThl, COOIOAAThH
npaBuiIa nmpu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh WX IKCICPUMEHTATHHBIMH
cpenctBamu, (HOPMYJIUPYS I€db HCCICAOBAHMS, aHAJIM3UPOBATh ITOYUYCHHBIC
pE3yJIbTaThI U JCNIaTh BBIBOJIBL;

yMEHHE Yy4YacTBOBAaTh B Y4EOHO-MCCIIENOBATENHCKONW paboTe mo Ouosoruw,
9KOJIOTUM W MEIWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIIATH  IMOJYYCHHBIC  PE3yJbTaThl HA  YYCHHYCCKHX
KOH(EPEHITUSAX;

yMEHHUE OIEHUBATh TUMOTE3bI M TEOPUH O MTPOUCXOXKICHUU KU3HU, YEJIOBEKa
M YEJIOBEUECKHUX pPac, O MPUUYMHAX, MOCIEACTBHUIX W CIOCO0aX MPEeoTBpAIECHUS
r1o00aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oymymied mpodeccrnoHalbHOM
JESTENHLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BAHMS, METUIIHHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETEPUHAPUH, CEIIBCKOTO XO3SIMCTBA, MHIIECBOU
IIPOMBIIIUICHHOCTH, YTJIyOJIATh IIO3HABATENbHBI HMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOJIOJDKEHUE
OHMOJIOrHYeCcKOro 00pa30BaHUs B OpraHU3AUSAX CPETHETO MPO(EecCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUsI.
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bfo

CdopmupoBathb
3HaHUA O MeCTe H
poiu  OWOJIOTMH B
cucTeme
€CTECTBEHHBIX HAYK, B
dhopMHupOBaHUH
€CTECTBEHHO-HAYYHOU
KapTUHBl  MHUpa, B
MO3HAHUM  3aKOHOB
MPUPOJIBI U PEIICHUN
npoOiemM
paIoHaIbHOTO
MIPUPOIONIOIB30BAHUS
, O BKJIAJI€ POCCUMCKUX
u 3apyOeIKHBIX
Y4E€HBIX B PAa3BUTHE
Oouojoruu;

Bnanenue
CHUCTEMOU
OMOJIOTNYECKUX

VY cTHEIN
onpoc

YcTHbBIN
onpoc
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3HaHUH, KoTOpas
BKJIFOYAET:
OCHOBOTOJIAraroIye
OMOJIOTUYeCKHe
TEPMUHBI U TIOHATHUS
(>KU3HB, KJeTKa,
OpraHu3M,
MeTa0O0JIN3M,
rOMeocCTas,
CaMOPETyJISIus,
CaMOBOCIIPOU3BEICHH
€, HAaCJIeICTBEHHOCT,
W3MEHUYUBOCTb, POCT U
pa3BUTHE),
OHMOJIOTUYeCKHe
Teopun  (KJIETOYHAs
teopusa T. IlIBaHHa,
M. [IlInetinena, P.
Bupxoga,
XpPOMOCOMHasi TEOpUs
HAaCJIEICTBEHHOCTH T.
Moprana), yuenus (H.
N. BaswioBa — o
LEHTpax
MHOT000pa3ust u
MIPOUCXOKICHHUS
KYJbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3US
MOTOMKOB  TEPBOTO
MOKOJICHUS,

IIpoBepouHsl
€ paboThI




pacuieIieHus,
YHUCTOTEI raMerT,
HE3aBHCUMOTO
HaCJICIOBAHUS I.
Mennens,
TOMOJIOTHYECKHUX
pAI0B B
HaCJIEACTBEHHOU
n3menunBoctu H. U.
Baswuiiosa),
MIPUHIIMIIBI
(KOMILJIEMEHTAPHOCTH

);

buonorus
KJIETKHA

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e5

bfo

YMeHue BIICIIATh
CYyIIIECTBECHHBIC
MIPU3HAKU: BUPYCOB,
KJIETOK ITPOKAPUOT U
JYKapHoT,
OHOKJICTOYHBIX U
MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM
yuciie OaKTepuid,
rpuOOB, PaCTCHHUIA,
’KUBOTHBIX U
YeJI0BeKa.
YMenue pemaTb
OHOJIOTHYECKHUE
3a/1auu, BBISIBJISITD

Y cTHBII
orpoc
JlaGopaTopHbI
€ paboThI
Pemenue
OMOJIOTYECK
HX 3a/1a4
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PUYUHHO-
CJICICTBEHHBIC CBSI3U
MEXTY
UCCIIeTyeMBIMU
OMOJIOTHYECKUMU
nporeccaMu u
SBIICHUSIMU,  JIeTIaTh
BBIBOZIBI M TIPOTHO3BI
Ha OCHOBaHUU
MOJTy9IEHHBIX
pe3yJIbTaTOB,;

yMEHUE
BBITIOTHSTH
nabopaTopHbIC "
MIPAKTHIECKHE
paboThl, CcOOJIIOAATH
npaBuiIa MpH padboTe ¢

y4eOHBIM "
71a00paTOPHBIM
o0opynoBaHuEM;
YMEHHE
BBIJIBUTATh TUIIOTE3HI,
POBEPATH ux
AKCIIEPUMEHTAIBHBIM
U CpelcTBamu,
bopmyHpyst 1eb
UCCIICIOBAHMUS,
aHAJTU3UPOBATh
MOJTy4CHHbIC

pe3ynbTaThl U JenaTh
BBIBO/IBI;




yMEHHE y4acTBOBATh
B y4eOHO-
HCCIIEN0BATEIILCKON
pabore 1o
OMOJIOTUH, SKOJIOTUH
U MEIUIIHE,
MMPOBOJIMMOM Ha Oaze
IITKOJIBHBIX HAYYHBIX
00111eCTB, U
nyOIMYHO
MPEACTaBIIATh
MOJTyYCHHBIC
pe3yJIbTaThl HA
YYEHUYECKUX

4

XuUMH4YecKas
opraHu3anus
KJIETKU

10

bu6mmoreka [JOK
https://m.edso0.ru/863e5

bf0

YmMenue
YCTaHABJIUBATh
B3aMMOCBS3U  MEXKIY
OpraHOUJaMU KIIETKU
n  ux (QyHKIUIMH,
CTPOEHUEM  KJIETOK
pPa3HbIX TKaHEH .

YMEHHE pellaTh
OHMOJIOrUYeCcKHe
3a/1a4u, BEISIBIIATH
MIPUYUHHO-
CJICICTBEHHBIC CBSI3U
MEXTY
UCCIIeTyeMbIMU
OMOJIOTHYECKUMU
npoueccaMu u

Y cTHBIM
orpoc
JlaGopaTopHBI
€ paboThI
Pemenne
OMOJIOrHYeCK
HX 3a1a4
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SIBJICHHUAMU, Aej1aTb
BbIBOAbBI U ITPOTrHO3BI
Ha OCHOBaHHU
MOJIYUYCHHBIX
pe3yIbTaTOB;

yMEHHe
BBITIOJIHATH
nabopaTopHbBIC "
NPaKTHYECKHE
paboTbl,  cobaronaTh
npaBuiIa MpH padboTe ¢

y4eOHBIM u
1ab0paTOpHBIM
000pyI0OBaHHEM;
yMEHHE
BBIJIBUTATh TUITOTE3HI,
IpOBEPSITH ux
AKCIIEPUMEHTATBHBIM
" Cpe/CTBaMH,
bopmynupys 1eJb
HCCIIEIOBAHMUS,
aHaJIM3UPOBATh
MOJTyYCHHBIE

pe3yNbTaThl U JeNIaTh
BBIBO/IBI;

YMEHHE
y4acTBOBAaTh B
y4eOHo-
HCCIIEI0BATENBCKOM
pabote mo OuoJOTHH,
3KOJIOTHH u




MEIULIMHE,
IIPOBOAMMON Ha 0aze
IIKOJIHBIX ~ HAYYHBIX
0011ecTB, U MyOINYHO

Crtpoenue u

byHKIIUN
KJIETKHA

bu6mmoreka [JOK
https://m.edso0.ru/863e5

bfo

MPEACTaBIATh
MOJIyYEHHBIE
pe3yIbTaThI Ha
YYEHUYECKUX

VYMmenne VT
YCTaHABIIMBATh onpoc
B3aUMOCBSI3U  MEXIY | JlabopaTOpHBI
OpraHouJiaMu KJIETKU € paboThI
U uX QYHKUUSAMH,  Perienue
CTPOEHUEM KIE€TOK | GrONOrHmIecK
pa3HbIX TKaHEH U Ux ¥IX 33129

GYHKIUAMH, MEXKIY
OopraHamu u
CHUCTEMaMH OPraHOB y
pacTeHui, >KUBOTHBIX
U YeloBeKa MU MX
GYHKIUAME, MEXITY
CHUCTEMaMH OpraHoOB U

ux byHKIUSIMH,
MEXTY JTaraMu
oOMmeHa BEILIECTB,

oTarmaMu KJICTOYHOI'O
OUKIa MW XHU3HCHHBIX
HUKJIOB OpPraHu3MoOB,
oTalaMu
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SMOPHOHAIIEHOTO
Pa3BHUTHSL.

OOMeH BelIECTB
Y TIpeBpaIIcHHe
JHEpPruu B
KIJIETKE

bu6nmmorexa [IOK
https://m.edso0.ru/863e5

bfo

VY MeHnue BeIICIATE
CyIIECTBEHHbBIE
MIPU3HAKA
MIPOIIECCOB
KHU3HEIEATCILHOCTH,
MIPOTEKAIOIINX B
OopraHu3Max
pacTeHui,
KUBOTHBIX U
YeIoBeKa,
OMOJIOTHUECKUX
IpoLeccoB: oOMeHa
BEIIIECTB
(Metabonusm),
MpeBpalleHUs
SHEPTHH, OPOKEHHUS,
aBTOTPO(PHOro U
reTepoTpoGHOro
TUTIOB MTUTAHMUSI,
¢dboTocuHTE3a U
XEMOCHHTE3a.

VYcrabei
ompoc
JlaGopatopHbI
€ paboThI
Pemenue
OMOJIOTUYECK
HX 3a/1a4

HacnencrBennas
uHpOpManus U
peanuszanus €€ B
KIIETKE

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e5
bf0

yMEHUE
BBIJIETISITh
CYIIECTBCHHbBIC
MIPU3HAKHU TIPOIIECCOB
JKU3HEEATEIbHOCTH,
MPOTEKAIOIIUX B
OpraHu3Max

VYcrHbli
ompoc
JlaGopaTopHbI
€ paboThI
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JKn3HeHHBbII
LIUKJI KJIETKU

bubmuorexa [JOK
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bfo

pacTeHuM, KUBOTHBIX
" YeoBeKa,
OMOJIOTMYECKHUX
nporeccoB:  oOMeHa
BCIICCTB

(MeTabonusm),
MIPEeBpAICHUS
DHEpPIruu, OpOKEHHUS,
aBTOTPO(HOTO u
reTepoTpoPHOTO
THUIIOB MTUTaHUS,
dborocuHTE3a u
yMEHHE pemiarthb
OuoioruvecKue
3a/lauH, BBISIBIISITh
MIPHYUHHO-

CHEACTBEHHBIE CBS3U
MEXTY
UCCIIEYEMBIMHU
OHMOJIOTrHYECKUMU
nporeccaMu u
ABICHUAMHU,  JeNaTh
BBIBOJIbI M TPOTHO3bI
Ha OCHOBAHHUH
TIOJTYYCHHBIX
pe3yJIbTaTOB,;
XEMOCHHTE3A,

YMmenne
yCTaHaBIIUBATh
B3aMOCBA3U MC)KI[y
OpFaHOI/I)IaMI/I KJIICTKHN

Pemenue
OHoJI0rHIecK
UX 3aa4
[TpakTruecku
€ paboThI
KonTponbHas
pabota

Y cTHBIM
orpoc
JlaGopaTopHbI
€ paboThI
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U ux QyHKIUSIMH,
dTaraMu  KJIETOYHOTO
IIMKJIA ¥ )KU3HEHHBIX
IIUKJIOB OpPraHU3MOB,
JTaramMu

AMOPHOHAIEHOTO
pa3BUTHSL.
Ymenue VYcrHbIi
BBISIBIIATD oIpoc
OTIMYUTEIbHBIC JIabGopaTopHbI
IIPU3HAKU KHBBIX | e paOOTHI
CUCTEM, B TOM YHCIIE  Pemeniie
pPacTeHMH, JKUBOTHBIX |  GuoJOrHYECK
U 4EJIOBEKa; X 3a7a4
yMeHHE I[TpakTHyYecKu
Ctpoenue u bu6nnoreka [IOK HCTIOMBSOBATS e paboTsI
9 byHKIHH 17 1.5 https://m.edso0.ru/863e5 COOTBUTCIRYIONMKE

apryMeHTHI,

OpTaHU3MOB bt0 OHOJIOTHYECKYIO
TEPMUHOJIOTHIO u
CHUMBOJIUKY JUISL
JI0Ka3aTeJIbCTBA
pOJICTBA OpPraHHU3MOB
pa3HbIX
CHUCTEMAaTUYECKHUX
TpyIIL;

PasmHoxeHuEe u bubmuoreka [JOK Brnanenue cucreMoit YcTHBIN

10 pa3BHUTHE 8 1.5 https://m.eds00.ru/863e5 | OGuoMOrHUECKUX orpoc

OpraHnu3smMoB

bfo

3HAHUM, KOTOpast
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BKJIIOYAET: JlaGopaTopHbI
OCHOBOTOJarapmue € paboTsl
OHOJI0rnYecKue Pemenue
TEPMUHBI U TIOHATUS | OHMOJIOTMYECK
(>KU3Hb, KJIETKA, UX 3a]a4
OpraHu3M, [IpakTnaecku
MeTaboIu3M, € paboThI
roMeocTas, KontponbHas
CaMOPET YIS, pabota
CaMOBOCTIPOU3BEJICH
ue,
HACJIEJICTBEHHOCTb,
W3MEHUYUBOCTb, POCT
U pa3BUTHE),
OMOJIOTUYECKHE
Teopuu (KIeTOUHAS
teopus T. [1IBaHHa,
M. IlInetinena, P.
Bupxosa,
XpPOMOCOMHasi TEOp
Bnanenue YcTHBIN
CHCTEMOM orpoc
I'enetrnka — OHOJIOrMYEeCKUX JlaGopaTopHbI
HayRa o bubnuotexa [{OK 3HAHUH, koTopas | e padotsl
1p | HacieAcTeHmoc 05 https:/m.eds00.ru/863e5 | = o eo Pemenme
T U bf0 OCHOBOTIOJIATraloIIINe GHOIOTMIECK
U3MECHUYUBOCTH - OHMOJIOTUYeCKHe WX 3a7a4
OpPraHM3MOB TEPMUHBI U TIOHSATHUS TpaxTiuecku
(>KU3HB, KIeTKa, | paGOTEI

OpraHu3M,
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MeTa0O0JIN3M,
CaMOBOCITPOU3BE/ICHU
¢, HacJIeACTBEHHOCTD,
W3MEHYUBOCTD,
3aKOHBI €UHOOOpa3Us
ITOTOMKOB MepBOro
IMOKOJIEHHS,

pacuierieHus,
YHUCTOTBI raMer,
HE3aBHCHUMOIO
HacJIEIOBAaHUS T.
MeHnaens.
Bnanenne YcrHBIN
CHCTEMOU OIIpoC
OMOJOIrNYECKHUX JlaGopaTopHbI
3HAHUM, KOTOpas | e paGoTHI
BKJIFOYAET Perrenne
OCHOBOIIOJIAraroIIre GHOTOTHUECK
OHOJIOrHYCCKHE HX 33184
3aKOHOMEPHOCT Butmorexa [IOK TEPMUHBI M TTOHATHS TTpakTHYecKH
12 1 10 https://m.eds00.ru/863e5 (xu3ip, KICTRS, | ¢ paGorel
HACJIEACTBEHHOC bfo OpraHu3M,
™ - MeTaboJIn3M,
CaMOBOCITPOU3BEICHU
¢, HacJIeACTBEHHOCTD,
HM3MEHUYHUBOCT,

3aKOHBI €IUHOOOpa3Us
IMOTOMKOB TepPBOTO
IMOKOJIEHHS,
pacuieruieHus,
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YHCTOTHI ramer,
HE3aBHCHMOTO
HacJIeIOBaHUS T.
Mennens.

YMEHHUE pelIaTh
OuoIoru4ecKue
3aJ1auH, BBISIBIISTH
MIPUYUHHO-
CJICICTBEHHBIC CBS3U
MEXTY
UCCIIETyeMbIMU
OMOIOTUYECKIMHU
poreccaMu "
SABIICHUSIMU,  JIETIATh
BBIBOJIBI U TTPOTHO3BI
Ha OCHOBaHUU
MOJTyYEHHBIX
PE3YJIbTATOB;

yMEHUE
BBITIOJTHSITh
nabopaTopHbBIC u
MPaKTHYECKHE
paboTel,  cOOIIOIATH
mpaBuja mpu padore ¢
y4eOHBIM u
1a00paTOPHBIM
000py10BaHUEM;

yMEHHE
BBIJIBUTATh THITOTE3HI,
IPOBEPSTH ux
AKCIIEPUMEHTALHBIM




u CpelCcTBaMH,
bopmynupyst LIEJIb
UCCIICIOBAHUS,
aHAIM3UPOBATH
MOJTyYCHHBIC
pE3yNbTaThI U ACNaTh
BBIBOJIbI;

yMEHHUE
y4acTBOBATh B
y4eOHO-
UCCIIEIOBATEILCKOM
pabote mo Ouonoruu,
9KOJIOTHH u
MEIUIINHE,
IPOBOJMMON Ha 0a3e
IIKOJIHBIX ~ HAYYHBIX
001IIeCTB, U MyOJIUYHO

[PEACTABIIATh
HOJyYEeHHBbIE
PE3YIbTAThI Ha
YUCHUUYCCKHUX
Bnanenne VY cTHEBI
CHUCTEMOM OITpoC
OMOJIOTHYECKHUX JIaGopaTopHbI
bubmmnoreka LIOK 3HAHHH, KOTOpast | e paboTHI
3aKOHOMEPHOCT ]
13 https://m.eds00.ru/863e5 | Bkmtouaer: Pemenue
Y U3MEHYHUBOCTH
bf0 OCHOBOITOJIAT AIOIIHE GHOIOTHYECK
Ononoruyeckue ¥IX 337124

TEPMHUHBI U TIOHATHS
(’KU3Hb, KJIETKa,
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OpraHu3M,
MeTa0O0JI3M,
roMeocTas,
caMOperyJsius,
CaMOBOCITPOM3BEICHU
€, HAaCJIEICTBEHHOCT,
U3MEHYHBOCTh, POCT U
pa3BUTHE),
OHMOJIOTHYecKHe
Teopur  (KIeTOYHAas
teopus T. IlIBaHHa,
M. lneiigena, P.
Bupxosa,
XpOMOCOMHas Teopus
HACJIEICTBEHHOCTH T.
Moprana), yuenus (H.
N. BaBuinoBa — o
[EHTpax
MHOT000pa3us u
MIPOUCXOXKICHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(ennHOOOpA3MS
MIOTOMKOB  TEPBOIo
MTOKOJICHMUS,

pacllerieHus,
YHUCTOTHI ramer,
HE3aBHCHMOTO
HacJIeJOBaHHUS T.
Mennens,

T'OMOJIOTHYCCKHUX

IIpakTruecku
€ paboThI




PSIOB B
HACJICICTBEHHOM
n3meHunBoctH H. U.
Basuiiosa),
TIPUHIIATIBI
(KOMILIEMEHTapPHOCTH
);

YMEHHUE pellaTh
OHOJIOTHYECKHUE
3a7a4H, BBISIBJISITD
MPUYHHHO-
CIICJICTBEHHBIC CBS3U
MEXTY
UCCIIeTyeMbIMU
OHOJIOTUYECKUMH
mporeccaMu u
SIBIICHUSAMHU,  J€JaTh
BBIBOJIBI M IPOTHO3BI
Ha OCHOBAHHH
MOJTyYEeHHBIX
PE3YJIBTATOB;

yMEHUE
BBITIOJIHSATD
nabopaTopHbBIC "
MIPAKTHYECKHE
paboTel,  cOOIIOIATH
mpaBuja Mmpu padore ¢
y4eOHBIM u
1ab0paTOpHBIM
000py1I0BaHKEM;




yMEHUe
BBIJIBUTaTh THIIOTE3BI,

IPOBEPSITH ux
AKCIIEPUMEHTAJILHBIM
u CpelCcTBaMH,
bopmynupys 1enb
UCCIIEIOBaHMsI,
aHAJIN3UPOBATh
MOJTyYEHHBIE

PE3yJIBTATHI U ICTIATh
BBIBOJIBI;

yMEHHE
y4acTBOBATh B
y4eOHo-
HCCIIEA0BATEIbCKOM
pabote mo OuoOJIOTHH,
9KOJIOTHH u
MEIMIIHE,
MPOBOIMMOM Ha Oa3ze
IIKOJBHBIX ~ HAaYyYHBIX
00111ecTB, M MyOJIMIHO

MPEJICTABIIATh
MOJTyYEHHBIC
pe3yJIbTaThI Ha
YYEHUUYECKUX
Bnanenue YcTHBIN
bubmumorexa [IOK CUCTEMOM orpoc
I'eneTuka
14 0.5 https://m.eds00.ru/863e5 | Guomornyeckux JTaGopaTopHbI
yeJioBeKa N
bﬂ 3HaHHUHU, KOTOpasa e pa6OTI>I

BKIIIOYAcCT:



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

OCHOBOTIOJIATAFOIINE
OMOJIOTHYECKUE
TEPMHUHBI U TOHATHUS
(>KU3Hb, KJIETKa,
OpTaHu3M,
MeTa0O0JIN3M,
roMeocTas,
caMoperyJsus,
CaMOBOCIIPOU3BEICHH
¢, HaCIIeZICTBCHHOCTD,
W3MEHUYUBOCTb, POCT U
pa3BuUTHE),
OMoJIoTHYeCcKue
Teopun  (KJIEeTOYHas
teopusa T. IlIBaHHa,
M. Illneiinena, P.
Bupxosa,
XPOMOCOMHAsT TEOPHS
HaciencTBeHHocTu T.
Moprana), yuenus (H.
N. BaBwioBa — o
HEHTpax
MHOT000pa3ust "
MIPOUCXOMKIACHUS
KyJbTYPHBIX
pacTeHuii),  3aKOHBI
(enuHOOOpA3MS
MOTOMKOB  TIEPBOTO
MTOKOJICHUS,
paciierneHus,
YHCTOTHI ramer,

Pemenue
OHMOJI0rHIecK
UX 3aa4
[IpakTruecku
€ paboThI
KonTponbHas
pabota




HE3aBHUCUMOI0
HACJICIOBAHUS I.
Mennens,
TOMOJIOTHYECKHX
pAIOB B
HACJIeICTBEHHOU
u3MeHuuBoctu H. W.
Bagsuioga),
TIPUHIIATIBI
(KOMILJIEMEHTapHOCTH

);

15

Cenexius
OpraHu3MOB

bu6mmorexa [IOK
https://m.edso0.ru/863e5

bfo

Bnanenue
CHCTEMOM
OMOJIOTHYECKUX
3HAHUM, KOTOpas
BKJIFOYAET:
XpPOMOCOMHasi TEOpUs
HACJIEICTBEHHOCTH T.
Moprana), yuenus (H.
N. BaBunoBa — o
LEHTpax
MHOT000pa3ust u
MIPOUCXOXKICHUS
KYJBTYPHBIX
pacTeHuii),  3aKOHBI
(emuHOOOpa3Hs
MMOTOMKOB  TI€PBOTO
MTOKOJICHMUS,
pacuierieHus,
YUCTOTHI ramer,

YcTHbIH
ompoc
JlaGopaTopHBI
€ paboThl
Pemenue
OMoJIOrnYecK
HX 3a7a4
[IpakTnuecku
€ paboThI



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

HE3aBHUCUMOI0
HACJICIOBAHUS I.
Mennens,
TOMOJIOTHYECKHX
pAIOB B
HACJIeICTBEHHOU
u3MeHuuBoctu H. W.
Bagsuioga),
TIPUHIIATIBI
(KOMILJIEMEHTapHOCTH

);

16

buorexnoorus
H
CUHTETHYECKas
ouomorus

bu6mmorexa [IOK
https://m.edso0.ru/863e5

bfo

BIIaJICHUC
cucTemMon
OMOJIOTHYECKUX
3HAHUM, KOTOpas
BKJIFOYACT:
OCHOBOITOJIAraoIINE
OHOJIOrHYECKUe
TEPMUHBI U TIOHATHUS
(>KU3HB, KJeTKa,
OpTaHu3M,
MeTa0O0JIN3M,
roMeocTas,
caMoperyJIsIus,
CaMOBOCITPOU3BE/ICHU
€, HaCJICACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U
pa3BUTHE),
OHOJIOTrHYCCKHUE
Teopun  (KJIeTOUYHAS

VYcrHbli
orpoc
Kontponbnas
pabora



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

teopuss T. IlIBanHa,
M. Hlneiigena, P.
Bupxosa,
XpPOMOCOMHasi TEOpUs
HaCJIeICTBEHHOCTH T.
Moprana), yuenus (H.
N. BaBwioBa — o
HEHTpax
MHOT000pa3ust u
MIPOUCXOKICHUS
KyJbTYPHBIX
pacTeHwmii),  3aKOHBI
(emmHOOOpA3US
MOTOMKOB  TIE€PBOTO
MTOKOJICHHUS,
pacierieHus,
YUCTOTHI ramer,
HE3aBUCHUMOTO
HacJIEIOBAaHUS T.
Mennens,
TOMOJIOTHYECKUX
PSI0B B
HACJIEICTBEHHOU
n3menunBoctu H. N.
Basunosa),
TIPUHIIATIBI
(KOMILJIEMEHTapPHOCTH

);

17

PesepsHoe
BpeMs




OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

13




11 KJIACC

KounuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kounrtpoabnbie  IlpakTuueckue
NPOrpamMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcebl
1 3apokeHUE U pa3BUTHE HBOIOIIMOHHBIX 4
MIpeICTaBICHUI B OMOIOTUN
MukposBoroIus 1 €€ pe3yIbTaThl 14 2
MaxposBoIOIHS U €€ pe3yIbTaThl 6
[IpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIOTEHE3 10 1
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opraau3Mebl 1 cpefia OOUTaHUS 1.5
DKOJOTHUs BUAOB U TOMYJISIIAN 0.5
DKOJOTHUsl COOOIIECTB. IKOIOTHUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sKocUcTEMA
11 Uenosek 1 OKpy»Karouias cpena
12 PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamontoB C.I"., Cornn
H.N., 3axaposa E.T.; non penakmueit 3axaposa B.b., O61iecTBo ¢ orpaHu4eHHOMN
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «31aTenbcTBO
«IIpocsenienne»

* buosnorus. O6mas 6uomnorus, 11 kinacc/ 3axapos B.b., MamonToB C.I'., Conun
H.!., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; Axiinoneproe obmectBo «M31aTenbcTBO
«IIpocseuienue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Ko3znora TA. MeToandeckrue peKOMEHAAIMHU 10 UCTIOJIb30BaHUI0 yueOHnKa B.b.
3axapoBa, C.I'. MamonTtoBa, H.1. Conuna «O61mas ouomorus. 10-11
KJIACChD» TIPU U3YUYEHUM OUOJIOTUM HA 0a30BOM U TPOPHUIBLHOM ypOBHE. — M.:
Hpoda, 2010. — 48c.

Kosnosa TA. O0Omast ouosorus 10-11 xiaccel. MeToauueckoe mocooue K
yueOHuky B. b. 3axaposa, C. I'. MamonTtoBa, H. 1. Connna «O0mas 61oJio-
rus». — M.: Jlpoda, 2011. — 224c.

. [Iporpammel a1 o61ieo0pa3oBaTenbHbIX YupexaeHui. [Ipuponosenenue. 5
kiacc. buonorus. 6 11 kimaccel. — M.: JIpoda, 2009. — 138 c.

4. CO0pHHMK HOpMATUBHBIX JOKyMeHTOB. buonorus /Coct. 2.J1. {nenpos, A. T'.,
Apkaanes. — M.: JIpoda, 2010.

1. baryeB A.C., I'ynenkoBa M.A., Enenesckuii A.I'. buonorus. bonbmioi
CIIPaBOYHHUK JJIs1 IIKOJIBHUKOB M MOCTynaromux B By3bl. — M.: [Ipoda, 2011.

2. boirosa U. B. CoopHuk 3amad mo O011eit OMOoI0TUH 171 MTOCTYIAIOIINX B BY3HI.
— M.: «Onukc 21Bex» «Mup u obpazoBanue», 2012.

3. Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 kimaccer.
CnpaBounoe nocobue. — M.: [Ipoda, 2010.

4. ITumenoB A. B., I[lumenoBa WU.H. buonorus. Jlugaktuueckrue MaTepuaibl K
pasnaeny «Oo6mmas ononorusy. — M.: «3marenscteo HII DHAC», 2007.

5. Pebpona JI.B., [Ipoxoposa E.B. AktuBHbIE (OpMBI U METOJIBI O0yUEHHUS
ouomoruu. — M.: [Ipocsemenue, 2008.

6. ®pocun B.H., Cuornazos B.I. ['oToBUMCS K eAMHOMY TOCYAapCTBEHHOMY
sk3ameny: O6mas 6uomnorus. — M.: [lpoda, 2010. — 216



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

MULTIMEDIA — noanepxka Kypca «O01as 0nonorus»;

e JIaGoparopHslii npaktukyM. buosorus 6-11 knacce (yueOHOE 3JEKTPOHHOE
u3nanue), PecryOimkaHCKuid MyJIbTUMEINA LIEHTP,;

e bronorus 9 knacc. O6IMEe 3aKOHOMEPHOCTH. MyJIBTUMETUITHOE TTPUIIOKECHHUE K
y4EOHUKY

H.N.Conuna (anextpoHHoe yueOHoe uznanue), Ipoda, ®u3ukoH, ;

e [ToaroroBska k EI'D mo Guonoruu. DnekTpoHHOE yueOHoe n3nanue, poda,

®uzukon,2012;

e JlaGopartopust KJIIETKA;

e JIaGoparopuss TEHETUKA;

e Jla6opaTopuss DKOCHUCTEMBbI; Caittel B UHTEpHET:

e WWw.bio.1september.ru —razera «buonorusy - npunokeHue K «1 CeHTIOPs»;

e WWW.bio.nature.ru — Hay4Hbsie HOBOCTH OHOJIOTHH;

e WWWw.edios.ru — Diaoc — eHTp JUCTAHIIMOHHOTO 00pa30BaHUS;
e Www.km.ru/education - yueOHbIe MaTepHasbl U cJI0BapH Ha caite «Kupuit u
Medoanii»


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

		2023-08-30T19:40:48+0400
	008ad281e51058585a
	Птицына Елена Александровна




