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IosicHUTEeIbHAA 3aMHCKA

Pabouas nporpamma AHO «COL um. U. I1. CBetnoBoii» o yuedbHOMY npenmety «buonorusn»
( yrmyOneHHBI ypOBEHB) SIBIISIETCS OCHOBOM B co3gaHuu Pabodeld mporpaMMbl yUuTeNsl IO
yaeOHOMY TipeaMery «buoorus», OpUESHTHPOBAHHONW Ha COBPEMCHHBIC TEHJCHIIMH B INKOJIHHOM
00pa30BaHUM M aKTHBHBIC METOJWKHA OOYUEHHsI, TIO3BOJHMT pPEATM30BaTh B MPOIECCE MPETIOAaBAHUS
OHMOJIOTMM COBPEMEHHBIC TMOIXOJbI K JOCTHKCHHIO JIMYHOCTHBIX, METANPEIMETHBIX M TMPEIMETHBIX
pesynbTaToB 0oOyueHus, cpopmynupoBanHbix B DI'OC COQO; ompeaenuTb U CTPYKTYPUPOBATh
IUTaHUpYEMbIE pe3yibTaThl OOydeHUs U cojaep)kaHue ydeOHoro mnpeamera «buonorus» mo roaam
oOyuenuss B coorBerctBun ¢ ®I'OC COO, ®OII COO u OCHOBHBIX MOJIOKEHUN (eneparbHON
paboueii mporpaMMbl BOCITUTaHUSI.

buonorus Ha ypoBHe yYriayOJa€HHOrO W3Y4EHMsI 3aHUMAaeT BaXXHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOTO 0Opa3zoBanus ydammxcs 10—I11 kmaccoB. U3ydenne mpeaMera, peaanzyemMoe
B ycioBusx  nuddepeHnnpoBaHHOTO, NPOPMIHHOTO  OOyYeHHs, TPHU3BAHO  OOECIEYHTH
0011e00pa3oBaTeabHyI0 IMOJATOTOBKY BBIMMYCKHUKOB IIKOJbI, HEOOXOAMMYIO JUIsl aJanTalud B
COLIMyME.

B nporpamme no Guosioruu peaan3zoBaH NIPUHLUIT TPEEMCTBEHHOCTH C U3yUYE€HUEM OHOJIOTHHU Ha
YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHusi, Oiaromapss 4emy MpOCMAaTPUBACTCS HAMPABJICHHOCTh HA
MOCJIEYIONIEe pa3BUTHE OMOJIOTUYECKUX 3HAHUM, OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHKE €CTECTBEHHO -
HayYHOTO MHPOBO33PEHUS, SKOJIOIMUECKOT0 MBILIUICHUS, IPEICTaBICHUI O 310pOBOM 00pa3e KHU3HH,
Ha BOCIUTaHUE OEpeKHOro OTHOILIEHUS K OKpYyXKawlled NpupoaHoil cpene. B mporpamme mno
OMOJIOTMM Tak)Ke TOKa3aHbl BO3MOXXHOCTH ydeOHoro rmpenMera «buosnorus» B peanusanuu
tpeboBannii ®I'OC COO K I1UIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM
pe3ynbraTtam 00y4eHus U B (POPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHON IE€ATEIBHOCTH
oOyuaronuxcs MO OCBOCHHUIO COJIep>KaHusi OuoJoruyeckoro oOpa3oBaHUS Ha YPOBHE CpEIHETro
o01rero oOpa3oBaHUsL.

VYueOublii mpenmer «buonorus» Ha ypoBHE cCpeaHero ooOimiero o0pa3oBaHMs 3aBepIlaeT
Ouosoruuyeckoe 0o0pa3oBaHUE B IIKOJIE M OPUEHTUPOBAH Ha pPACHIMpEHUE U YriayOlieHue 3HaHHM
oOyuaronuxcs 0 *HUBOM MPUPOAE, OCHOBAX MOJEKYISPHOU U KIETOYHOU OMOoJIoTHH, IMOPHOJIOTHU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CENICKIINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YYEHHUS U HKOJIOTHH.

N3ydyenne yueOHOro mpenmera «buomnorus» Ha yriayOJeHHOM YpOBHE OpPHUEHTHUPOBAHO Ha
MOATOTOBKY OOyYarOIUXCsl K MOCIEIYIONIEMY MOMYy4eHUI0 OMOJIOTUYECKOTO 00pa3oBaHus B By3ax U
OpraHmu3alusax cpeaHero mnpodeccruoHambHOro obpa3oBaHusi. OCHOBY €ro CoJEp:KaHUsS COCTaBJISET
cucTeMa OMOJOTMYECKUX 3HAHWMU, MOJYUYEHHBIX MPU HU3YYCHUU OOYYAIOIMIMMHKCS COOTBETCTBYIOIIUX

CUCTCMATUYCCKUX PA3aCJIOB OuoJioruu Ha YPOBHEC OCHOBHOT'O O6H_ICFO 06pa30BaHI/I}I, B 10-11 xmaccax



9TH 3HAHUS TOTYYArOT pa3BUTHE. Tak, pacIIUPEHbI U YriyOJIeHbl OMOIOTHYEeCKUE 3HAHUS O PACTCHHUSX,
KUBOTHBIX, Tpubax, OaKTepUsAX, OpraHW3Me 4YelIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX IKU3HH,
JOTIOJIHUTEIBHO BKJIFOUEHBI OHOJIOTMYECKHE CBEJACHUS MPHUKIATHOTO M IOUCKOBOIO XapakTepa,
KOTOPBIE MOKHO HMCIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAyoero Beioopa nmpodeccun. Bozmorxna
TaKkKe WHTErpanusi OWOJOTMYEeCKHX 3HAaHWH C COOTBETCTBYIONIUMHU 3HAHUSMH, TOJYyICHHBIMU
00yJaIONUMUCS TP U3YYECHUU (U3HKHU, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CrpykTypa nporpaMmmsl 1o yueoHomy npeamery "buosorus" orpaxaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIMOHHBIN TOAXOAbI K wu3ydeHuro Owuosoruu. CorjlacHO UM, U3YYarOTCsS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEPHBIC JUISI JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHW3aIluH, ABOJIIOIUN
OPraHWYECKOTO0 MHUpa Ha 3emiie, COXpaHEeHMs] OMOJIOTMUECKOro pa3zHooOpasus raHeTel. Tak, B 10
KJIacCe€ HM3Y4aloTCsl OCHOBBI MOJIEKYJISIPHOW W KIETOYHOW OWOJIOTHH, dMOPHOJIOTHH W OHOJIOTHUU
pa3BHUTHS, TEHETUKHA M CEIICKIIHMHA, OWOTEXHOJOTUU M CHHTETHICCKOW OHMOJIOTHH, aKTYaTH3UPYIOTCS
3HaHUS OOydJaronuxcs Mo OOTaHWKE, 300JI0TMH, aHaTOMuH, (Qu3nonoruu denoBeka. B 11 kmacce
M3Yy4aroTCs SBOJIIOIIMOHHOE yUYe€HNEe, OCHOBBI SKOJIOTHH U YU€HHE 0 Onocdepe.

VYueOHnplii npeamer  «buosorus» mpu3BaH  00ecreYMTh  OCBOEHHE  O00ydarolUMUCA
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UIEH, MPUHIMUIIOB U MPaBWJ, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, 3HAHUH O CTPOEHUH, MHOTOOOpa3uu U 0COOCHHOCTSX KIIETKH,
OpraHusMa, TMOMYJSIUU, OHOIEHO3a, SKOCUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JOCTHKCHMSIX,
COBPEMEHHBIX HCCIIEIOBAaHUAX B OWOJIOTMM, MPUKIATHBIX acleKTaX OHOJIOTMYECKUX 3HaHUM. Jlns
pa3BUTUS U MOJAJEPKAHUS UHTEpeca 00ydaromuxcsi K OMOJOTUN HApSAAY CO 3HAUYUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepHualia B COJIEPKaHUU MPOTpaMMbl 10 OMOJIOTUU MPEITyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJICHUS W Pa3BUTHUS TOW WM MHOM oOnacTh OMOJIOTHH, BKIAAOM OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEUIINX OMOJIOTHYECKUX U KOJOTHYECKUX IPOOIeM.

Henp uzyuenuss ydebHoro mnpenmera «buonorus» Ha yriiyon€HHOM YpPOBHE — OBJaJICHUE
00y4aroUMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHM3alliy >KUBBIX CHCTEM Pa3HOTO
paHra W mnpuOOpeTeHHEe YMEHUN WCIOJb30BaTh O3THU 3HaHMS B (QOPMHpPOBAHMHM UHTEpeca K
onpenenéHHON 00acTi MpodhecCHOHATBFHON IeATENIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WK K BBIOOpY
y4eOHOT0 3aBeACHUS IS TPOJOJLKEHHS] OMOJIOTUYECKOT0 00pa30BaHusl.

Hoctmxenne 1enu wu3ydeHus yueOHoro mpenmera «buonorus» Ha yriayOl€HHOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIONIUX 3a/1a4:

OCBOEHHE OOYYArOMIMMHKCS CHUCTEMBI OHOJOTHYECKUX 3HAHHWI: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOPUSIX, KOHIICTIIUAX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U TIpaBHIAX, COCTaBISIOUIUX

COBPCMCHHYIO C€CTCCTBCHHO-HAYUYHYIO KAPTHHY MHUpPA;, O CTPOCHHUH, MHOFOOGpaSI/II/I U 0COOCHHOCTSX



Ononormyeckux cucreM (KJIETKa, OpraHwW3M, TMOMyJsalus, BUJI, OuoreomeHos, oOwuocdepa); o
BBIJAFOIIUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAIOIIMXCSI ¢ METOJAaMH MO3HAHMS XKMBOH MPHPOJIBI: MCCIEI0BATEIbCKUMH
METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYISIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUN U OHOJIOTUH
pPa3BUTHS, TEHETUKU U CEJICKIHU, OMOTEXHOJIOTUM W CHHTETHYECKOW OHOJIOTHH, MaJCOHTOJIOTHH,
HKOJIOTUH); METOJIAMH CAMOCTOSITEIIHHOTO MIPOBEICHHS OMOJIOTHIECKUX UCCIIEI0BaHUH B 1a00paTopuu
U B nipupojie (Habo1eHue, nu3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYYaIOIIMMHUCA YMEHUSIMU: CaMOCTOSITEIbHO HAaXOJUTh, aHAJIW3UPOBATh U
HCIO0JIb30BAaTh OMOJIOTMUYECKYI0 HH(POPMAIUIO; TMOJb30BaThCA OHOJOTMYECKON TEPMHUHOJIOTHEN u
CUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXKAY Pa3BUTUEM OHOJIOTHH M COIMATBHO-PKOHOMHYECKUMU U
9KOJIOTMYECKUMHU MpoOjIeMaMH YEeJOBEUECTBA; OIICHMBATh IOCJIEICTBUS CBOEH JESITENbHOCTH I10
OTHOIICHUIO K OKpYXaloIlel mpupoaHOil cpesie, COOCTBEHHOMY 3/I0POBbIO U 3/I0POBBIO OKPYKAIOIIHUX
Jojiei; 000CHOBBIBaTh M COOMIOAATH Mephbl MPOMUIAKTUKNA MH(MEKIHOHHBIX 3a00JeBaHUM, MpaBuia
MOBEJIECHUsT B TIpUpOJe W obOecrmeueHuss O€30MacHOCTH COOCTBEHHOW JKM3HEACSITEIIBHOCTH B
YPE3BBIYAHBIX CUTYAIHMSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepPH30BaTh COBPEMEHHBIE
Hay4HbBIE OTKPBITHSI B 007aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIIMXCS HWHTEIUVIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEHW B IMpolecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSMU M COBPEMEHHBIMHM HCCIIEJOBAHUSIMH B OHOJIOTHH,
pelaeMbIMu €10 TpobiieMaMH, METOAOJOrHeld OHOJIOTHYECKOro HCCIeNOBaHUsS, IMPOBEACHUS
OKCINEPUMEHTAJbHBIX  HCCIENOBAaHUM,  pelleHus  OWOJIOTMYeCKUX  3aJad,  MOJEIMPOBAHUSA
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIIUTaHHE y OOYYalOIIMXCs IIEHHOCTHOTO OTHOIICHHSA K KUBOW MpUpOJIE B LIEIOM U K
OTIIENbHBIM €€ 00BbEeKTaM M SIBJICHUSM; (OPMHUPOBAHUE DKOJOTUYECKOU, TeHETUYECKOM IPaMOTHOCTH,
oOuieil KyIbTypbl HOBEACHUS B IPUPOJIC; MHTETPAllMM €CTECTBEHHO-HAYYHBIX 3HAHUH;

npruoOpeTeHne OO0YYarOMMMHCS KOMIIETEHTHOCTH B PAllMOHAIBHOM IMPUPOJOIOIB30BAHUN
(coOmronenue mpaBuUIl TIOBEIEHUSI B MPUPOJIE, OXPaHbl BUIIOB, SKOCUCTEM, OHMOc(hephl), COXpaHEHUHU
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBBSl OKPYXKAIOMIMX JIoAeH (coOmoaeHuss Mep NpoQUIaKTUKU
3a0oJsieBaHMii, oOecredyeHrne OE30MaCHOCTH JKU3HENESATEIIbHOCTH B YPE3BBIYAMHBIX CUTYalUAX
MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJB30BaHUs OMOJOTHYECKUX 3HAHUH U
YMEHHU B NTOBCEAHEBHOU KU3HU;

CO3JaHMe yCJIOBUH AN  OCO3HAHHOTO  BBIOOpa  OOydYarOIIUMHCS  MHAWBHIYaTbHOU
o0Opa3oBaTeNIbHOW  TPAEKTOPUH,  CIIOCOOCTBYIOIIEH  MocienyroueMy  npodeccCHOHATbHOMY

CaMOOIIPCACIICHUIO, B COOTBCTCTBHUU C UHANBUAYAJIbHBIMU MHTCPECAMU U HOTpC6HOCT$IMI/I pCeruoHa.



OO11ee yuCIO YacoB, OTBEJACHHBIX Ha M3y4eHHE OMOJIOTUM HA YrIIyOJICHHOM YPOBHE CPEIHEro
obmiero oopazosanmsi, cocrabiser 204 gaca: B 10 kimacce — 102 yaca (3 waca B Hezento), B 11 kmacce —

102 yaca (3 vaca B HeZIEIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buonorus kak Hayka

CoBpemeHnHast Ouosiorus — KOMIUIEKCHass Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonorunueckue Hayku U u3ydaemble UMU 1poOneMbl. yHaaMeHTalbHbIE, IPUKIaJIHbIE U MOUCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OWoJIOTMH B (OPMUPOBAHHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
[Ipodeccun, csizanHbie ¢ OHONIOTHEN. 3HAaUEHHE OMOJIOTUH B MPAKTUUYECKON JIeATEIHHOCTH YeJIOBEeKa:
MEUIINHE, CEIbCKOM X035ICTBE, MPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JlemoHCcTpamu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. IlaBnos, . U. Meunuxos, H. 1. BaBmios, H. B. Tumodeen-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAYK».

Tema 2. J)KuBble CUCTEMBI U UX U3YyYECHHE

XKusble cuctembl Kak mOpeamer uiydeHusi Ouosoruu. CBOMCTBa KMBBIX CHUCTEM: €IMHCTBO
XMUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTb, CIOXHOCTh U YMOPSIOYEHHOCTh CTPYKTYPBHI,
OTKpPBITOCTh, CaMOOpPraHU3allUsl, CaMOBOCIPOU3BEICHHUE, Pa3IPa)KUMOCTh, M3MEHUYMBOCTh, POCT H
pa3BUTHE.

YpoBHM  OpraHu3alMy  >KUBBIX  CHUCTEM:  MOJEKYJSIPHBIM,  KJIETOYHBIM,  TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUJOBOM, SKOCHUCTEMHBIH (OMOreOlleHOTHYECKUIi), OuoCchepHBIN.
[Ipoueccel, mpoucxosnire B >KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU KUBOTO. JKH3HB Kak ¢opma
cyliecTBoBaHMs Matepun. Hayku, u3ydaromue »KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHu3aIiu.

W3yuenune >xuBbIX cucTeM. Metoasl Ouosnorndeckoit Hayku. HaOmronenuwe, wu3sMepeHue,
9KCIEPUMEHT, cCHUCTeMaTH3alys, MeTaaHanu3. [IoHATHEe O 3aBUCUMON M HE3aBHCHMOM NEepeMEeHHOM.
ITnanupoBanue skcnepumenta. IloctanoBka u mpoBepka runorte3. HynmeBas rumotesa. Ilonsarue
BBIOOpDKM M €€ JocToBepHOCTh. Pa3bpoc B Ouonorumueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH
MOJIydeHHBIX  pe3yiabTaroB. [IpUYMHBI HCKaXEHUs  pe3yabTaToB  dKkcnepuMeHTta. [loHsTue

CTaTUCTHUYCCKOI'O TECTA.



JlemoHcTpanyu

Tabmumer u cxeMbl: «OCHOBHBIC MPU3HAKH KU3HWY», «buonormueckue cuctembl», «CBOMCTBA
KUBOH MaTepumn», «YpoBHU OpraHU3allU KUBOUM NpUpoabl», «CTpoeHHE )KUBOTHON KIETKN», « TkaHu
KHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOro opranusMay, «buoreomenos», «buocdepay,
«MeTo1bl U3y4EHHUsI JKUBOU IPUPOIBI».

ObopynoBanue: nabopaTopHoe OO0OpYyIOBaHME JJisi TPOBEACHHS HAONIOACHHUHN, W3MEPEHHI,
AKCIEPUMEHTOB.

[IpaxTnueckas padota «Vcnosb30BaHKue pa3IMUHBIX METOJOB NPU U3YYEHHUH KUBBIX CUCTEM.

Tewma 3. buonorus kKieTku

Knetka — cTpykTypHO-(QyHKIIMOHAIbHAs €AUHULIA KUBOTO. VcTopHst OTKpBITHS KiIeTKH. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHblE
MTOJIOKEHNS COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTonpl  MOJNEKYNSpHOM M KJIETOYHOM  OHOJIOTMH: MHKPOCKONHS, XpomaTtorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnranTbHOe neHTpudyrupoBanue,
KYJIbTUBHUpPOBaHUE KIETOK. M3yueHue (QUKCHPOBAHHBIX KIETOK. OJEKTPOHHAs MUKPOCKOIIHS.
KondoxkanpHas Mukpockonus. ButanpHoe (MprKu3HEHHOE) H3yYeHUE KIIETOK.

JleMoHCTparmu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [1IBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmuibl 1 cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIN MUKPOCKOI, «McTopHs pa3BUTHS
METOJ0B MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIIpenapaTbl pacTUTEIbHBIX, >XUBOTHBIX U
OaKTepuaNIbHBIX KIETOK.

[Ipaktnueckas pabotra «l3yueHue MeETONOB KJIETOYHOW Ouojoruu (xpomartorpadus,
anekTpodopes, nuddepennranbroe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi opranu3zanusi KJIE€TKH

XUMHUYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIEMEHTHI. Boaa u €€ posib Kak
pacTBOpUTEIIS], peareHTa, y4acTHE€ B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPEryasauuu. MuHepaibHble
BEIECTBA KJIETKH, UX OMoIoruyeckas posb. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BemiecTBa KIETKH. buosiornueckue nosmmepsl. benkn. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Mosiekynbl. [lepBuuHas cTpykTypa Oeika, MEnTHAHAs CBS3b.
Bropuunas, TpeTuyHasi, yeTBepTHUHAs CTPYKTYphI. Jlenatyparmus. CBoiictBa 6enkoB. Knaccudukarus
6enxoB. buonornyeckue ¢pynkiuu 6enkos. [IpuoHsI.

YrneBoasl. MoHOcCaxapu/ibl, AWCAaXapUabl, OJUTOCAXapUabl W monucaxapuabl. OOmui miaH

CTPOCHHUA U (I)I/I3I/II(0-XI/IMI/I‘-IGCKI/IG CBOMCTBaA YIJIEBOJOB. buonoruueckue (I)yHI(I_II/II/I YIJIEBOJOB.



Jlumuaetl. T'uapodmisHo-ruapodoOHbIe cBoiicTBa. Kimaccudukamus nmunuaos. Tpuriumepumisl,
dbochomunuabl, BOCKH, CTepouabl. buonormueckue ¢yHknuu JunuaoB. OOmme cBolcTBa
OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYIIPOHULIAEMOCTb.

Hyxneunosbie kucnorel. JIHK um PHK. Crpoenue HykienHoBbIX KucinoT. HykineoTunsl.
[Mpunnun xomruiementapHocT. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkuuu JJHK. Bugst PHK. @ynkiun PHK B kietke.

Crpoenue monekyasl AT®. Makpospruueckue cBs3u B Mojekyine AT®. buonormyeckue
¢byakuun  AT®. BoccraHoBieHHble TEpeHOCUMKH, uX GYHKIMA B KieTke. [lpyrue
nykieosuarpudocdarel (HTD). CexsenupoBanne JJHK. MeTonbl reéHOMUKH, TPaHCKPUITOMHKH,
MIPOTEOMMKH.

CrpykrypHas Ouosorusi: OvOXMMHYECKHE U OMOQU3NUYECKHE HCCIEA0BaHUsA COCTaBa H
MIPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIeKya. MoaennpoBaHue CTpYKTypbl U (QYHKIMI OMOMONEKYN U
UX KOMIUIeKcOB. KoMmbroTepHBIi Au3aiiH 1 OpraHuYecKuil CUHTe3 OMOMOJIEKYI U UX HEMPHUPOIHBIX
aHaJIOTOB.

JlemoHCcTpamu

IToptpetsr: JI. [Momunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®@. Courep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHue XMMAYECKUX AJIEMEHTOB B HEXUBOU NIpupoie», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabnuis! u cxemsl: «lleproauueckas Tabinia XUMHUYECKUX AIEMEHTOBY, «CTpOeHHE MOJIEKYJIbI
BOJIb», «BemecTBa B coctaBe opraHu3zMoBy, «CTpoeHne MOJeKyibl Oenka», «CTpyKTypbl OenKoBOH
MOJIEKYJIb», «CTpOEHHE MOJIEKYNl YIJIeBOAOB», «CTpOe€HHE MOJIEKyl JUNUAOBY, «HyknenHoBble
KUCIHOTBDY, «CTpoeHue MoJiekybl ATDy.

O6opynoBaHue: XUMUYECKast IOCy1a 1 000pyJ0BaHHE.

JlaboparopHas paboTta «ObHapyx)eHHEe OCIKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIHID.

Jlaboparopnas pabora «McciemoBaHue HYKIEHHOBBIX KHUCJIOT, BBIICICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GpyHKIINMH KIETKH

Tunbl KJIETOK: JSyKapuOTHYecKas U mpokapuoTudeckas. CTpyKTYpHO-(QYHKIMOHAIbHbIE
00pa3oBaHUs KIETKH.

Crpoenne npokapuoTHueckoil kietku. Kierounas crenka Oaktepuil um apxeil. OcoOeHHOCTH
CTPOEHHUS reTepoTpodHON U aBTOTPO(PHOIN MPOKApUOTUUECKUX KIETOK. MecTo W posib MpOKapuoT B

OHMOLIEHO3aX.



Crpoennie u (YHKIMOHHPOBAHHE 3yKapUOTHUeCKOW kieTku. Ilmasmarmueckass memOpana
(mmazmanemma).  CTpykTypa  IUIa3MaTHYecKod  MeMmOpaHbl.  TpaHCHOPT  BEIIECTB  uepes
IUIa3MaTUYECKyI0 MeMOpaHy: maccuBHbBIM (muddysus, obneryénnas muddysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIN aKTUBHBINA TpaHcnopT). Ilomynponnnaemocts MmeMOpanbl. Pabota Hatpwmii-
KaJMEeBOT0 Hacoca. DHJIONUTO3: MUHONUTO3, (paromuros. Dk3ounTo3. Kinerounas crerka. CTpykTypa u
(YHKIMY KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronnazma. [urozons. Llutockener. JIuwxeHue muTomiasmbl. OpraHouibl  KIETKH.
OpHoMeMOpaHHbIE OpraHouibl KIeTKd: sHAomiazmatudeckas cerb (OIIC), ammapar [Nombmxw,
JIM30COMBI, UX CTpoeHue U (PpyHKIMHU. B3anmocBsa3b 0lHOMEMOpaHHBIX OPraHONI0B KileTKU. CTpoeHue
IpaHyJIsipHOrO peTHKyiayMa. Mexanusm HampasieHus 0enkoB B OIIC. CuHTe3 pacTBOPHUMBIX OEIIKOB.
CuHTe3 KieTouHbIX MeMOpaH. [maakuil (arpaHyfasipHBIA) SHAOIUIA3MATUYECKUH  PETUKYIIYM.
Cexperopnass ¢ynkrus ammapata [onpmku. Momudukanus OenkoB B ammapare [ oJbmxu.
CoptupoBka 6enkoB B ammapate ['onbmku. TpaHCOpT BemiecTB B KiIeTKe. Bakyosn pacTHTENbHBIX
kietok. Knerounsiit cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHoOUAbl  KJIETKH: MUTOXOHJpHH, IutacTuibl. I[IpoucxoxkieHue
mutoxoHapuit u mactua. Cumonorenes (K.C. MepexkoBckuid, JI. Maprynuc). Ctpoenne u GyHKIIUN
MUTOXOHApUI M miactuA. [lepBuuHble, BTOPUYHBIE M CJIOXHbBIE IUIACTHIBI (POTOCHUHTE3UPYIOILIUX
3YyKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JISMKOIIJIACThI BHICHIMX PACTECHUM.

HememOpanHble opranon bl kiaeTku CTpoeHue U GyHKIUN HEMEMOpPaHHbBIX OPIaHOUIOB KIIETKH.
Pu6Gocomsl. IIpomexxyrounsle ¢unaMeHTsl. MukpogpunaMeHTbl. AKTUHOBBIE MUKPO(UIAMEHTHI.
Mpl11eyHble KIETKH. AKTMHOBbIE KOMIIOHEHTbI HEMBILIEUHBIX KJIETOK. MukpoTpyOouku. Knerounsiit
neHtp. CTpoeHue M JBUKEHHUE KI'YTUKOB U pecHHYeK. MHKpOTpyOOuKM LUTOIIa3Mbl. LleHTpHos.
benku, accouuupoBaHHble ¢ MUKPOQHIAMEHTaMU U MUKPOTpyOoukamu. MoTOpHBIE O€IKH.

SAnpo. Obosiouka siapa, XpOMAaTUH, KapuoILIa3Ma, SIAPBILIKY, UX CTPOEHUE U PyHKUMHU. SIaepHbIi
OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE pAacHOJOXKEHHE XpPOMOCOM B  HHTepdasHOM  sjpe.
DyXpoMaTUH U rerepoxpomaruH. benku XxpoMaTuHa — TUCTOHBI. JlMHaAMUKa sJepHONW 000JIOUKHU B
MUTO3€E. S IepHBIN TPAHCIIOPT.

Knerounsie BritoueHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK 3YKApHOT (pacTUTENILHOH,
KUBOTHOM, TpUOHOIN).

JeMoHcTpanyuun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE 3yKapHOTHYECKOH KieTkn», «CTpoeHue >KMBOTHOM KIETKH»,
«CTtpoeHne  pacTUTenbHOM  KiIeTKn», «CTpoeHne  MuTOXOHApUM», «apo», «CrtpoeHue

HpOKElpPIOTH‘-ICCKOﬁ KICTKN).



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENapaThl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MUKPOITpEnapaTsl OaKTepHATBbHBIX KIETOK.

JlaboparopHas pabota «3yueHue CTpoeHUs KICTOK Pa3IMYHBIX OPTaHU3MOBY.

[IpakTtuyeckas padora «/3ydeHue CBONCTB KICTOYHONH MEMOpPaHBD».

JlaGopatopHass pabora «lccrnemoBanme masMoiHM3a W JACIUIA3MOJHM3a B PACTUTEIBHBIX
KIIETKax».

[Ipaktuyeckas padora «V3ydeHue IBUKESHUS IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BellecTB U MPEBPALCHUE SHEPTUHU B KIIETKE

AccuMWIIALMS U JTUCCUMWIISIIMS — JBE CTOPOHBI Meraboiu3Ma. Tumbl oOMeHa BELIECTB:
aBTOTPO(HBIA U rerepoTpodHbI. YdacTue Kuciaopojga B OOMEHHBIX Mpoleccax. DHEPreTHuecKoe
obecneuenue kinetrku: npespainieHne AT® B oOMeHHBIX mpoueccax. dDepMEHTATUBHBIN XapakTep
peaknuii KJIeToOYHOro Mmerabonm3ma. DEepMEeHTHI, WX CTPOCHUE, CBOMCTBA M MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTnnuns GepMEeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-akTuBaTtopsl U OeJIKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIU OT Pa3IMYHBIX (PAaKTOPOB.

[lepBuuHBIl CHUHTE3 OpPraHMYECKUX BeleCcTB B KieTke. DoTocHHTE3. AHOKCUTEHHBIA U
OKCHUIeHHbII (oTocuHTe3 y Oakrepuil. CBeTOCOOMpAIOIIME NMUIMEHThl M IMUTMEHTHl PEAKLIMOHHOTO
nentpa. Ponp xmopomnactoB B mporecce Gotocunte3a. CBeroBas U TeMHOBas (a3bl. DOTOABIXAHHE,
Cs., C4- u CAM-Ttunel porocuntesa. [IpoayktuBHOCTh oTOCHHTE3a. BinsiHue pa3nuuHbix (akTOpoB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTte3. Pa3HooOpazue OpraHu3MOB-XEMOCHMHTETHKOB: HUTpU(UUUpYOLINE OakTepuH,
Kenez00aKkTepun, cepobakTepun, BOJIOPOIHbIEC OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buasl Opoxenus. I[IpogykTel Opo’keHMs M HX HCIIOJIb30BaHHUE
4eJI0BeKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENIN OOJIE3HEH.

AspoOHBIe OpraHu3Msbl. DTaribl 3HepreTuyeckoro oomena. Ilogrorosurensusiil tamn. ['nukonns
— OECKHUCIIOPOIHOE PACLIETIIICHUE TIIFOKO3BI.

buonorudeckoe OKHCIEHUE, WIM KIETOYHOE JAplxaHue. Poib MHUTOXOHIpHI B Ipoueccax
ouosornyeckoro okucienus. Lluknuueckue peakuuu. OxkucnurensHoe GpochopuapoBanue. IHEprus
MeMOpaHHOTro rpagueHta npoToHoB. Cunres AT®: pabGora mnporoHHoll ATd-cuHTa3BI.
IIpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB Mepel aHadpoOHbIM. D(P(HEeKTUBHOCTH
SHEPreTUYecKOro 0OMeHa.

JeMoHcTpanyuun

Ioprpersr: [Ix. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II

Mutuenn, I'. A. 3aBap3uH.



Tabmumer u  cxembl: «DoToCcHHTE3», «DHEpreTudeckuii obOMen», «buocuHTe3 OemKay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opynoBaH#e: CBETOBOW MHKPOCKON, OOOPYAOBAaHHME U MPUTOTOBICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlaGopatopHasi pabora «/3yueHHe KaTalUTUYECKOH aKTHBHOCTH (DEpMEHTOB (Ha MpHMepe
aMuIIa3bl WM KaTalasbl)».

JlaboparopHass pabota «/3yueHue (QpepMEHTATHBHOTO PACINCIICHHS IEPOKCHIIA BOJOpPOJaa B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlabopaTtopHnast pabota «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTtopHnast pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U ABIXAHUS).

Tewma 7. HacnenctBenHnas nuadopMaius v peanu3aius e€ B KIETKe

Peaknun marpuuyHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmuzanms HaclenCTBEHHOW WHGoOpMarmu. ['eHeTUYeCcKWid KOJ, €ro CBOWCTBA.
Tpanckpunuus — warpuunslii cuHTe3 PHK. IlpuHmune!r TtpaHCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUIIAPAJUIEIIBHOCTh, ACUMMETPpUYHOCTh. Co3peBanue maTtpuuHblx PHK B sykapuoTtnueckon Kierke.
Hexomupyromue PHK.

Tpancnsamuss u e€ osrambl. Yuactue TtpancnoptHeix PHK B OmocunTese Oenka. VYcmoBus
onocunTe3a 6enka. KoaupoBanne aMuHOKHCIOT. Posib pubocoM B OnocuHTE3€E OerKa.

CoBpeMeHHbIE TPEJCTaBICHUS] O CTPOEHUH TeHOB. OpraHuzauusi reHoMa y MPOKapuoT U
JyKapuoT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['umore3a omnepona (P. XKakoO, XK. MaHo).
MouiekynsapHble MEXaHU3Mbl 3KCIIPECCUH T€HOB y 3yKapuoT. Posb XpomartuHa B peryisiiuu paboThl
reHoB. Perymsimus oOMeHHBIX npolieccoB B kieTke. KieTounslit romeocrtas.

Bupycbl — HeknerouyHble (GOpMBI KH3HU M OOnHMraTtHele mnapasutbl. CTpoeHHE MPOCTHIX U
CIIOXHBIX BUPYCOB, peTpoBHpYycoB, OakTepuodaros. XKusznennsiii nuki JAHK-coaepxkamnmx BUpycoB,
PHK-conepxamux BupycoB, 6aktepruocaros. O0paTHasi TpaHCKPHIIIHS, peBEepTa3a, HHTErpasa.

Bupychbie 3a0osieBanus denoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19, conuansubie u
MEHUIIMHCKUE TPOOIEMBI.

buoundopmaruka: uHTErpanus W aHanu3 Oonbliux MaccuBoB («bigdata») CTPYKTYpHBIX
Ouonornueckux MaHHBIX. HanoTexHonoruu B Ouosioruu u menuuuue. [IporpamMmmupyemsie GyHKITUN
6enkoB. CriocoObl T0CTaBKH JIEKapCTB.

JeMoHcTpanyuun

[Toptpetsr: H. K. Konsuos, J[. Y. IBanoBckuii.

Tabnuis! u cxembl: «buocunTes 6enkay, «['eHeTnueckuii Koy, «Bupycey», «bakrepuodarmy.

HpaKTI/I‘-IeCKaH pa60Ta «COB,Z[aHI/IC MOJCIIN BHUPYCa».



Tema 8. )Ku3HEHHBIN LUK KICTKA

Knerounslii nuki, ero nepuoas! u peryasnus. Matepdaza u Muto3. OCOOEHHOCTH TPOIIECCOB,
nporekaromux B uHTepdaze. [loaroroBka  KiIeTKM K  JeleHHIO.  [IpecHHTETHYECKUU
(MOCTMUTOTUYECKUI), CHHTETUYECKHMI W IOCTCHUHTETUYECKHH (IPEMUTOTUYECKUI) MEpHOAbI
uHTEep(ha3bl.

Martpuunsiid cunte3 JJHK — permmukanys. [Ipunnune! permukanuu JJHK: KoMIuieMeHTapHOCTS,
IIOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIIApauieabHOCTh. Mexanusm permukanuu JIHK. XpomocoMsl.
Crpoenue xpomocoMm. Temomepsl W TeloMepaza. XPOMOCOMHBIM Ha0Op KJIETKA — KapHUOTHIL.
JIUTnIoUTHBIN ¥ TarIONAHBIA HAa00phl XpOMOCOM. ["'oMoIoruYHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Jenenue knetku — MuTo3. CTaauu MUTO3a M MPOUCXOJAIIME B HUX Mpollecchl. THUIBI MUTO3a.
Kaprokunes n nutoknHes. bruosiornueckoe 3Ha4eHue MUTO3a.

Perymsmus MuTOoTHYECKOTO LIMKIIA KIETKU. [IporpaMMmupyemas kjaeToyHasi THOesb — aromnTos.

Kinerounoe siipo, xpoMocombl, (YHKIMOHAIbHAs TEHOMHKA. MexaHu3Mbl Tposudepau,
muddepeHunpoBKY, cTapeHus u rubdenu kietok. «ludposas knetka» — OuomHpopMaTHUecKue
MoJenu GYyHKIIMOHUPOBAHHUS KIIETKU.

JleMoHCTparmu

Tabmuubl u cxembl: <«KWU3HEHHBIA UK KICTKW», «MwuTo3», «CTpOCHHE XpPOMOCOMY,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIyKa.

JlaboparopHas padota «/3yueHue XxpoMocoM Ha FOTOBBIX MUKpOIIpenapaTaxy».

JlaboparopHas paborta «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JiyKa (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue u GyHKIIMHA OPTaHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U )KU3HEACITEIbHOCTH OJTHOKIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KoMoHHaNbHBIE OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOrO OpraHu3Ma. TKaHM, OpraHbl U CHUCTEMbl OPraHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Txanu pacteHuil. TuUIbl pacTUTENBHBIX TKaHEH: oOpazoBaTeNbHAs, MOKPOBHAs, MPOBOASAIIA,
OCHOBHas, MexaHudeckasi. OCOOEHHOCTH CTpOeHMsI, (QYHKIMH M pacHojOoXKeHHs TKaHel B opraHax

pacTeHuN.



TkaHu JKMBOTHBIX M uejOBeKa. THIBI KMBOTHBIX TKaHEW: 3MUTEIMANIbHAsA, COCAUHMTEIIbHAS,
MbIIIeYHasi, HepBHas. OCOOEHHOCTH CTpPOEHUs, (YHKUMH M pPACIOJIOKEHHS TKaHEW B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M reHEpaTHBHbIE OpraHbl pacTeHui. OpraHbl U CHCTEMbl OPIaHOB
KUBOTHBIX U 4yenoBeka. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Omopa Ttena opranu3moB. Kapkac pactenuid. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbII1 1 BHyTpeHHUl ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBukeHre opraHu3MoB. J[BU)KEHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUAHOE, KI'YTHKOBOE,
pecHHuYHOe. JIBMKEHHME MHOTOKJIETOYHBIX pacTeHHil: Tpomu3Mbl M  HacTuM. JIBukeHue
MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbllIeyHas cuctema. Pedexc. CkeneTHble MBIIIIBI U UX
pabora.

[lutanue opranuzmoB. Iloryomienne BOABI, YIJIEKUCIOrO Ta3a M MUHEPAJbHBIX BEIIECTB
pactenusiMu. [lutaHue *KUBOTHBIX. BHYTpHUNONOCTHOE W BHYTPUKIETOUHOE muileBapeHue. [Iuranue
MMO3BOHOYHBIX JKUBOTHBIX. OTHeNbl NHUIIEBAPUTENLHOTO TpakTa. [luieBapUTeNnbHbIE >KEJe3bl.
[InmeBapuTenpHas cucTeMa 4eaoBeKa.

JHpixanue opranu3moB. Jlpixanuwe pacteHuid. Jlprxanuwe xuBOTHBIX. Juddy3us razoB yepes
noBepxHOCTh KieTku. KokHoe ppixanue. JlpixarenbHass mHoBepxHOCTh. JKabepHoe u néroyHoe
npIXxaHue. [[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHMS
JIErKMX NO3BOHOYHBIX KUBOTHBIX. [[pIXxaTenpHas cucreMa yenoBeka. MexaHn3M BEHTWIALMY JIETKUX Y
NTUI U MIIEKONIUTarOIuX. Perynsuus apixanus. [pixareinbHbie 00bEMBI.

Tpancnopt BemecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUIl. TpaHCHOPT BEIIECTB Y
XKUBOTHBIX. KpoBeHOCHast cucteMa u e€ opranbsl. KpoBeHOCHas! cucTteMa MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBbIE cOCyIbl U KpoBb. Kpyrum kpoBooOpaileHus. OBOJIOIHOHHBIC
YCIIO)KHEHHsI CTPOCHHsSI KPOBEHOCHOW CHCTEMbl MO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
perynsuus.

Boinenenne y opranusMoB. Bbigenenwe |y  pacTteHuidl.  BblgeneHwe y  KHMBOTHBIX.
Coxkpaturensublie Bakyoiau. Opransl BeiaeneHus. unpTpanus, cekperus u o0paTHOe BCaChbIBaHHE KaK
MEXaHU3MBbl pabOThl OpraHoB BblaeneHHS. CBs3b MOJOCTU TelNa C KPOBEHOCHOW U BBIACIUTEIHHON
CUCTeMaMM. BplneneHne y MO03BOHOUYHBIX JKMBOTHBIX M dYenoBeka. Ilouku. Ctpoenne u
¢byHkumonuposanue HepoHna. O6pazoBaHUE MOYH Y UEJIOBEKA.

3ammra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M IMCTHI
IIPOCTENIINX. 3allUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukymna. CpeacTBa MacCUBHON M XMMHYECKON

3auTel. DUTOHITUAEL.



3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3aIlUTa OPraHU3Ma OT
6one3neil. IMmyHHast cuctema yenoBeka. KIeTOUHBIN M r'yMOpabHBIA UMMYHUTET. BpoxaEHHBINA 1
npuoOpeTéHHBIN crnennpuieckuii IMMyHUTET. Teopus KIoOHaJIbHO-cenekTuBHOro mmmyHnurera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETbl OpraHu3MoB. Poib BpoXKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkumocTs 1 perynsanus y opraau3MoB. PaszapaxuMocTs y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisauus y pacTeHuil. POCTOBBIE BElECTBA U UX 3HAYCHUE.

HepBhas cucrema u pediextopHas peryisiuus y *KUBOTHbIX. HepBHas cucrema u €€ OTIelnbl.
DBOJIIOLMOHHOE YCJIO)KHEHHE CTPOEHMSI HEPBHOM CHCTEMBI y KUBOTHBIX. OT/AEIbl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedrniekc u pednexkropHas ayra. bezycinoBHbIe U yCIOBHBIEC PEQIICKCHI.

I'ymopanbpHas peryasuuss W OSHIOKpPHUHHAs CHUCTEeMa JKUBOTHBIX U uyenoBeka. JKemnessl
SHJOKPUHHOM CHCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOW M 3HIOKPUHHOMN
cucrteM. ['unoranamo-runoduzapHas cucrema.

JlemoHCcTpamu

[Toptper: U. I1. [1aBnoB.

Tabmuupl u  cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIH,
«bakrepun», «llpocreiimmuey, «Opranbl IIBETKOBBIX pacTeHHI», «CHUCTEMBbl OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacteHmit», «KopHEBBIE CHCTEMBIY,
«Ctpoenne crebms», «CTpoeHHE JTMCTOBOM IUIACTUHKWY, «TKaHU KUBOTHBIX», «CKeJIeT 4eIoBeKay,
«[InmeBapurenpHas cucreMa», «KpoBeHocHass cuctema», «JlpixarenbHas cucrema», «HepBHas
cucreMma», «Koxa», «Mpleynas cucrema», «BplaenuTenbHas cucTeMay, « HIOKPUHHASL CUCTEMAY,
«Crpoenne Mmpiup», «MMmMmynuter», «KumeuHononoctHele», «Cxema IHTaHUS PaCTCHUN,
«KpoBeHOCHBIE CHCTEMBI NO3BOHOYHBIX XUBOTHBIX», «CTpoeHue rugpe», «CTpoeHHE IUIaHApUW»,
«BHyTpeHHee cTpoeHue 10kAeBoro uepBs», «HepBHas cucrema peidy, «HepBHas cuctema JIATyILIKI»,
«HepBHas cucrema npecmblkaromuxcsi», «HepBHas cucrema nruny, «HepBHas —cucrema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Peduexcy.

OOGopynoBaHMe: CBETOBOW MMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOJKHX, >KHMBBIE
9K3EMIUIAPhl KOMHATHBIX PAacTeHUH, repOapuM pacTeHHUH pa3HBIX OTAEJIOB, BIAXKHbIE MNpenapaTbl
KHUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyZoBaHue Ul JAEMOHCTpAllMM TOYBEHHOTO M BO3YIIHOTO MUTaHMUSA PACTEHUH, paclierieHHs
Kpaxmasia U OelKkoB moj JeiicTBueM (epMeHTOB, 00OpyAOBaHUE Il JEMOHCTpALlMU OIBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHBIX JABWKEHUH, MOJIEIN TOJIOBHOTO

MO3ra pas3jJIMYHbIX JKUBOTHBIX.



JlaboparopHas padoTa «/3yueHue TKaHEH pacTCHUIN.

JlaboparopHas padoTa «/3yueHue TKaHEeH JKUBOTHBIXY.

JlaboparopHas padoTa «/3ydeHne opraHoB IBETKOBOTO PACTEHUSD).

Tema 10. PasmHoXkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHSI OPraHW3MOB: Oecrosioe (BKJIHOYash BEreTaTHBHOE) M IOJIOBOE. Bub
0ecroyIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYILLUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBeie kneTku, wiu ramersl. Meio3. Ctaaun meiiosa. IloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyecknii CMbICI MeH03a U IIOJIOBOTO Ipouecca. Menos u
€r0 MECTO B )KM3HEHHOM ITHKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3ButHe. ['amerorene3 y >kuBOTHBIX. [losoBwie sxene3pl. OOpa3oBaHue u
pa3BUTHE MOJOBBIX KiIeToK. Cnepmarorenes u oorenes. CTpoeHHe OJIOBIX KIETOK.

OmooTBOpeHNe W SMOpPHUOHATBHOE pa3BUTHE JKUBOTHBIX. CrHOCOOBI  OIJIOAOTBOPEHHS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnnuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — Hayka O pa3BUTUHU
opranu3mMoB. MopdoreHne3 — oJlHa U3 TJIABHBIX MpooOsieM sMOpuosoruu. Konnenius MOpporeHoB u
Mojienu Mopdorene3a. Ctaauu SMOpHOTeHe3a KUBOTHBIX (Ha mpuMmepe Jsarymikn). Jpoonenne. Turs
npobneHus. JleTepMHUHUPOBAaHHOE M HEACPMUHUPOBAHHOE JpobOiieHue. brmactyna, Tumsl Onactys.
Ocob6eHHOCTH IPOOICHUS MICKOMUTAIONINX. 3apO/IBIIICBBIC IUCTKH (TaCTPYJIALKS ). 3aK/IaKka OPraHOB
U TKaHeW M3 3apOoJIbIIEBBIX JHUCTKOB. B3auMHOe BIMSHHME YacTel pPa3BUBAIOLIETOCS 3apojiblila
(oMOpuoHaIbHAsT UHAYKLHKA). 3akiajKka IJIaHa CTPOEHUs KMBOTHOTO Kak Pe3yJbTaT HepapXHueCcKHX
B3aUMO/ICHCTBUIl reHoB. BinsHue Ha SMOpHUOHANBbHOE Pa3BUTHE Pa3IMUHBIX (GAKTOPOB OKpYyKarolen
Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbublil nepuoa. [lpsiMoe u HenmpsMmoe pa3BUTHE.
Pa3Butne ¢ Metamopo30m y 0eCcri03BOHOUHBIX M IO3BOHOYHBIX )KMBOTHBIX. brojornueckoe 3nauenue
MPSIMOTO M HEMPSMOTO Pa3BUTHS, UX PACHIPOCTPaHEHUE B MPUPOAE. TUIBI pOCTA KUBOTHBIX. DaKTOPHI
PEryJAlMU pOCTa KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KHUBOTHBIX U
yenoBeka. [lepropl oHTOreHesa yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKUEe TPOIECCHI.

Pa3smHokenne u pasButHe pactreHuil. 'amerodur u cnopodut. Meio3 B KU3HEHHOM ILIHKIIE
pactenuil. OGpazoBaHue crop B mporecce Meiosa. ['amerorenes y pacteHuid. OIIOZOTBOpEHHE U
pa3BUTHE pPACTUTEIbHBIX OpraHu3MoB. J[BOHHOE OIUIOJIOTBOPEHHE Yy IIBETKOBBIX pAaCTEHUIl.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbl PEryIISLUN OHTOI'€HEe3a Y PACTEHUH U )KUBOTHBIX.

JleMmoHcTpanyun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.



Tabmuuelt u cxemsl: «BereraruBHoe pa3MHOXKeHHE», «THUIBI 0ecHojoro pazMHOKECHUSN,
«Pa3MHOXkEHHE XJIaMUIOMOHAb», «Pa3MHOKeHHE 3BIIIEHBI», «Pa3smMHOXeHuE TUApPbD), «Menosy,
«Xpomocombly, «l'amerorenes», «CTpoeHue SMIEKIETKH U criepMaro3ouga», «OCHOBHBIE CTaauU
oHTOreHe3a», «lIpsimoe u Henpsimoe pasButue», «PazButue Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «J/{BoliHOE OIIOJOTBOPEHHME Yy LBETKOBBIX pacTeHui», «CTpoeHue ceMsiH
OJHOJOJIBHBIX M JIBYJOJIBHBIX PACTeHMI», «KM3HEHHBIM LHUKJI MOPCKOM KamyCTbD», <« KU3HEHHBIN
LUK MXay, « KHU3HEHHBIN UKII MAaOPOTHUKAY, < KU3HEHHBIN [IUKII COCHBDY.

OGopynoBaHue: CBETOBOM MHKPOCKOTN, MHKpPOIpEnaparsl SHUIEKIETOK U CIepMaTO30U/I0B,
Mozienb «L{UKT pa3BUTHS JSATYIIKW.

JlabopaTtopHnast pabota «3ydeHune CTpOeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy».

[IpakTuueckass pabota «BbIsBJIeHHE TPU3HAKOB CXOJACTBA 3apOJBIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTtopHnas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIMX PACTCHHI.

Tewma 11. 'eHeTHKa — HayKa O HACIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

WcTopus cTaHoBIEHUS U pa3BUTUs T€HETUKH Kak Hayku. Pabotel ['. Mennens, I'. ne ®pusa, T.
Moprana. Ponbs oredecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Padoter H. K. Komwmosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ummmnuenko, H. B. Tumodeepa-
Pecosckoro.

OCHOBHBIE T€HETHUYECKHE MOHATHSI U CUMBOJIBL. [ OMOJIOrHYHBIE XPOMOCOMBI, AJUIEJIbHBIE FEHBI,
albTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIA M PELIECCUBHBIM MPU3HAK, TOMO3UIOTA, IE€TEPO3UTOTa,
qyucTas JUHUS, TUOpHUIbI, TeHOTHM, (eHoTturl. OCHOBHBIE METOJIbI T€HETUKH: T'MOPHI0JIOrHYECKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETHUECKH.

JeMoHCTparmu

[Toptpetrsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /I. Kapneuenxko, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaboparopHas padoTa «/Ipo3oduiia kak 00bEKT FTeHETUYECKUX UCCIIETOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepsoiii 3akoH MeHzaenss — 3aKOH €IUHOOOpaszus THOPHIOB
nepBoro mnokoJsieHus. I[IpaBuno pnomuHupoBaHus. Btopoill 3akoH MeHnens — 3aKOH paclleTuIeHUs
npu3HakoB. [luTonoruyeckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4uCcTOTh raMerT.

AHanmuzupyroiee ckpemnBanue. IIpomexxyTouyHbll xapakrtep HacienoBaHus. Pacmiensenue

IIPHU3HAKOB IIPHU HCIIOJITHOM NTOMUHUPOBAHUU.



JurubpunHoe ckpenuBanue. TpeTtwii 3akoH MeHJenss — 3aKOH HE3aBHCHMOTO HACJIEOBAHUS
npu3HakoB. LluTonorudeckre OCHOBBI TUTHOPHUIHOTO CKPEIUBAHUS.

CuerieHHoe HacienoBanue mnpu3HakoB. Paboter T. Moprana. CuerieHHOE HaclieJJOBaHHE
TE€HOB, HAPYIIEHUE CLETUIEHUS MEXAY F'€HaMH. XPOMOCOMHAsl TEOPUS HACIEICTBEHHOCTH.

I'enernka mnona. XpoMOCOMHBIH MEXaHU3M OIpEAETeHHs] Ioja. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTaMETHBIN U reTepOraMeTHbIN MOJI. ['eHeTHYeCKasi CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIJIEHHBIX C TIOJIOM.

l'enotun kak 1enocrHas cucrema. [lmedoTponuss — MHOMKECTBEHHOE JEHCTBUE TIEHA.
MHuoxecTBeHHBIN amienu3M. B3auMojeiicTBrue HeaienbHbIX reHoB. KoMrmieMeHTapHOCTh. DmucTas.
[Tonmumepusi.

['eHeTMdeckuii  KOHTPOJb  pPAa3BUTHsS PACTEHHH, JKMBOTHBIX M  YEJIOBEKa, a TaKXKe
(bM3HOJIOTHYECKUX TIPOIIECCOB, TOBEACHHUS M KOTHUTHUBHBIX (YyHKIMHA. ['€HETHUEeCKHME MeXaHWU3MBI
CUMOHMOTEHE3a, MEXaHWU3Mbl B3aMMOJICUCTBUS «XO3SIMH — TapasuT» M «XO35IUH — MHUKPOOHOMY.
['eHeT4eckue acmeKThl KOHTPOJIS U M3MEHEHHS HACIIEACTBEHHON MH(POPMAITUK B TTIOKOJICHHIX KIETOK
U OPraHU3MOB.

JleMoHCTparmu

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

Tabmuupr u cxembl: «llepBbiii U BTOpoil 3akoHbl Menpaens», «Tperuii 3akoH MeHmemns»,
«AHanmu3upymwouee ckpemuBanuey, «HemomHoe noMuHupoBaHue», «CLEMJIEHHOE Hacliel0BaHUE
MpU3HAKOB y JApo3odumiby, «l'eHetnka monay, «Kapuotun uenoBeka», «Kapuotun apo3oduib,
«Kapuotun ntuis», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoBy.

O6opynoBanue: Mojeidb Ui AEMOHCTpallMd 3aKOHOB €AMHOOOpa3usi THOPUIOB IIEPBOTO
MOKOJICHUSI M pacLICIUICHUs NPU3HAKOB, MOJENIb U1 JEMOHCTpalMM 3aKOHAa HE3aBUCUMOIrO
Hacje0BaHUsl IPU3HAKOB, MOJENb JJIs JEMOHCTPALMHM CLEIJIEHHOTO HACJEAOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

[Ipaktnueckas paboTa «M3ydeHwe pe3yabTaTOB MOHOTHOPHIHOTO  CKpEIIMBAHUS Y
JPO30(UITBI».

[IpakTuueckas pabora «/3ydeHne pe3yabTaToB AUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(PUITBD.

Tema 13. 3akOHOMEPHOCTH U3MEHUYNBOCTH

BzaumopneiictBue reHoTMna U cpeasl npu  GopMUpoBaHUU (peHoTurna. VI3MEeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbBIE TPU3HAKKU. BU/Ibl N3MEHUMBOCTU: HEHACIIEICTBEHHAS U

HaCJICACTBCHHAA.



MoudukanoHHas HW3MEHUYMBOCTh. Poib cpeapl B (opMuUpOBaHMM MOAM(DUKAMOHHON
n3MeHunBoct. Hopma peakumy npusHaka. BapuanuoHHbll psn M BapuauvoHHas kpusas (B.
Horanncen). CoiicTBa MOIM(UKAITIOHHON H3MEHYHBOCTH.

l'enotunuueckass u3MeHUMBOCTh. (CBOWCTBA TCHOTUIMYECKOW  W3MEHUMBOCTU. BuIbI
TEHOTHUITUYECKON M3MEHYMBOCTU: KOMOMHATHUBHASI, MyTaIl[AOHHASI.

KoMOuHaTiBHAsT W3MEHYHMBOCTh. MeW03 M TIOJIOBOM MPOIECC — OCHOBA KOMOHMHATHBHOMN
W3MCHUYUBOCTH. POJIb KOMOMHATHBHONW HM3MEHUYMBOCTH B CO3/JaHWM T€HETHYECKOTO Pa3sHOOOpa3us B
Ipezesax OJHOro BUAA.

MyranyioHHasi W3MEHUYMBOCTh. Bwuabpl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W UWHIAYUUPOBAHHBIE MYTalMH. SIIEpHBIE W [UTOIJIA3MATHYECKHUE MYTallUH.
Comarnueckue U TMO0JIOBbIE MyTanuH. [IpHunHbI BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BJIMSTHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IIpoIlecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHoU n3menunBoctu (H.M. BaBuioB). BaesinepHast ©13MEHYMBOCTh M HACTIEICTBEHHOCTbD.

ONHWTeHeTUKAa W DIUTCHOMHKA, POJb JIHUTCHETHYECKUX (AKTOPOB B HACJICJAOBAHHH |
M3MEHYUBOCTH (PEHOTHUIMYECKUX MMPU3HAKOB Y OPTaHU3MOB.

JleMoHCTparmu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuier u cxembl: «Buasl  u3MeH4uMBOCTHY, «MoaudukalmoHHasT H3MEHUYUBOCTHY,
«KomOnHaTBHAasT HW3MEHUYUBOCTHY», «Meno3», «OmiogoTBopeHue», «l eHernyeckue 3a00JICBaHM
YyesnoBeKay, «Bunpl myranuii».

O6opynoBaHue: KHBble M TrepOapHble SK3EMIUSIpbl KOMHATHBIX pPAacTEHHUH, PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlaboparopHas pabora «MccienoBanue 3akOHOMEPHOCTEH MOIU(PUKATUOHHON M3MEHYHBOCTH.
[TocTpoeHne BapHallMOHHOTO Psiia U BApUALIMOHHOM KPUBOM».

[IpakTuueckas paborta «MyTtauuu y 1po30(uisl (Ha TOTOBBIX MUKPOIIpENaparax).

Tewma 14. ['eneTnka yenoBeka

Kapuortun yenoBeka. MexayHapoiHas MporpaMmma MCCIE€IOBaHMs I'€HOMa 4elnoBeKa. MeTobl
M3YYEHHUS TE€HETUKH YeIOBEKa: TeHEeaJOrHueCKUii, OIM3HEIIOBBIN, IIMTOT€HETUYECKUH, TOMYISALHOHHO -
CTaTUCTUYECKUH, MOJIEKYJSIPHO-TE€HETHUECKU . CoBpeMeHHOE OIIpeEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHWE, T'€HOTUIIMPOBaHUE, B TOM uyucie ¢ nomombto [I[[P-ananusa.
HacnenctBennsie 3aboseBaHus denoBeka. [ eHHbIE U XpOMOCOMHBIE 0OJI€3HU 4deloBeKka. bonesnu c
HAaCJEACTBEHHON NPEApacroOKEHHOCThIO. 3HAUEHHE MEAUIIMHCKON T€HETUKU B MPEIOTBPAIICHUH U

JICUCHUM TEHETHYECKUX 3a00JICBaHMII 4YeJIOBEKa. Menuko-reHeTHIeCcKoe KOHCYJIbTUPOBAHHUC.



CrBouioBbIe KIeTKH. [IOHATHE «reHEeTUYECKOTO Ipy3a». ITUUYECKUE aCIEeKThl NCCIIEA0BAaHUM B 00IaCTH
PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl TOBBINICHHONH UYYBCTBUTEIBHOCTH YeEJOBEKa K (pu3MuecKkoMy u
XMUMHMUYECKOMY 3arpsi3HEHUIO0 OKpYKarollel cpepl. ['eHeTndeckasi npeapacnoio)KeHHOCTh YeloBeKa K
[IATOJIOTUSIM.

JlemoHCcTpanmu

Tabmumer 1 cxembl: «Kapuotunm denoBekay, «MeETOIbl W3YydeHUS] TEHETHUKU YeEJIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

[IpaxTnueckas pabota «CocTaBiaeHHE U aHAINU3 POJIOCIOBHOM.

Tema 15. Cenexuus opraHu3MoB

JlomecTukanus U cenekius. 3apok/IeHue celeKuuu u nomectukanuu. Yuenue H. V. BaBunosa
o lleHTpax MpoOUCXOXIEHUS U MHOT000pa3usi KyJbTYypHBIX pacTeHuil. Ponb cenexuuu B co3maHUMN
COpPTOB pacTeHHil M mopoj >KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX ps/IOB B
HacneacTBeHHON n3MenunBoct H. Y. BaBuioBa, ero 3HaueHue 1j1st CEIEKIIMOHHON pabOoTHI.

Metonpl ceneKIMOHHONW paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIM W WHAMBHUAYaJIbHBIN.
Otanbl KOMOMHAIMOHHOW ceneknuu. VcneiTanue mnpowmsBoguTenel mo moTtomMcTBy. OTOOp ™o
TEHOTUILy C TMOMOUIbI OLEHKH (P)EHOTHMA MOTOMCTBA M OTOOP MO TEHOTHUIYy C HMOMOILBIO aHaIn3a
JHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHON paboThl. PamnannoHHbI 1 XUMAYECKUNA
MyTareHe3 Kak MCTOYHUK MyTallUid y KyJIbTYpHBIX ()OpM OpraHu3MoB. lcrosb3oBaHHE T'€HOMHOTO
pelaKTUpoBaHUs U MeToJ0B pekoMOMHaHTHBIX JIHK mig mosydeHuss ucxoqHoro marepuana Juis
CEJICKLIMH.

[Tomyyenne nonumuion1oB. BHyrpuBuaoBas rubpuanzanus. bau3kopoICTBEHHOE CKpelllBaHUE,
wii uHOpuAMHI. HepojacTBeHHOe CKpeluBaHWe, WM ayTOpUIUHI. ['eTepo3suc M ero NpUYUHBI.
Hcnonw3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuansauus. [Ipeononenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIUHN PACTEHUN U )KUBOTHBIX. «3en1éHas pesonioyusy.

CoxpaHeHMe U U3y4EHHE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX AUKUX POAUYEH
JUIsL CO3JIaHMsI HOBBIX COPTOB U T'MOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
YNpaeneHue 2eHemudecKuUMU pecypcamiu CelbCKOX03AUCTEEHHbIX U NPOMBICIO0BLIX ICUBOMHBIX 6 YeTlix
VAYYUEHUS CYWecm8YIowux U cO30aHUsl HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcie ¢ NpUMeHeHuem
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCAE008AHUU, NEPe008blX UOell U NePCNeKMUBHBIX MEXHOI02UM.

JeMoHcTpanyuu

IToptpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsnenko, b. JI.
Actaypos, H. bopnoyr, JI. K. benses.



Tabmuier U cxembl: «L[eHTpBI MPOWCXOXKIECHUS W MHOTO0Opa3usi KyJAbTYpHBIX PACTEHHII,
«3aKOH TOMOJIOTUYECKHX pAJIOB B HACIEJACTBEHHOW H3MEHUYUBOCTHY», «METOIbl CEICeKIUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlaboparopHass pabora «M3ydeHWe COPTOB KyJIbTYpHBIX PACTCHHM W TIOPOJ JTOMAIIHUX
YKUBOTHBIX).

JlaboparopHas padoTa «/3yueHnue METOIOB CENIEKIINUA PACTCHUIN».

[Ipaktuyeckas padora «[IpuBuBKa pacTeHUII.

Tema 16. bBuotexHOIOTHS U CHHTETHYECKasi OMOJIOTHS

OObBeKThI, HCMHOJIb3yeMble B OHOTEXHOJOTUM, — KIETOYHbIE ¢ TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3MBbI, UX XapaKTEPHUCTHKA. TpaaulinoHHas OMOTEXHOJIOTHS: XJeOOoMeueHue, moiydeHne
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOHoIOTHUECKHI CUHTE3. OOBEKTHI
MHKPOOHOJIOTHIECKUX TeXHOJIOTuH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanne TEXHOJOTUNA M WHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHHUS U KOHCTPYHPOBAHUS
T€HOMOB C IIEJIbI0 TIOJIYYCHHsI OPTAaHU3MOB W MX KOMIIOHEHTOB, COJIEP)KAIIMX HE BCTPEYAIONIUECS B
MpUPOJie OMOCHHTETUYECKHE TTYTH.

Knerounass wmxeHepus. MeToapl KyJabTyphl KJIETOK W TKAaHEH pacTeHUH M IKUBOTHBIX.
KpuoGanku. Comarmdeckas ruOpuam3anuds ¢ COMAaTHYEeCKUW sSMOpuorenes. lcmomb3oBanue
rariouJIoB B celeKuuu pacteHuil. IlosydeHne MOHOKIOHANBHBIX aHTUTen. lcnosb3oBaHue
MOHOKJIOHQJIBHBIX W TOJUKJIOHAJIBHBIX aHTUTEI B MeauuuHe. VICKycCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHME JKMBOTHBIX. METOJ TpaHCIUIaHTalUU sAJEp KIIETOK.
TexHonorun  03740pOBIICHMUS, KyJIbTUBUPOBAHHUS M MHMKPOKJIOHAJBbHOTO  Pa3MHOKEHHS
CENIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpOMOCOMHAsl U Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T'€Ha U KOHCTPYHPOBAHHE
pekomOunantHbix JIHK. Co3pmanue TpaHCTE€HHBIX OPraHu3MOB. JIOCTH)KCHHS U TIEPCIIEKTHBBI
XPOMOCOMHOM U T€HHOMN MH)KEHEPUU. DKOJIOTUYECKHE U STHYECKHUE MPOOIeMbl TeHHOM UHXKEHEPUH.

Menmuiunckue OuorexHosorun. Iloctrenomuas uudpoBas MemunuHa. [II[P-muarHocTHka.
MeTa00OMHBIN aHaNKU3, TEHOLIEHTPUUECKUN aHAJIM3 MPOTEOMa YeJIOBEKa JJIsl OIICHKU COCTOSIHUS €ro
310poBbs. Mcnonp3oBaHuE CTBOJOBBIX KiIeTOK. TapreTHast Tepamusi paka. 3D-OuouH>keHepus s
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH
COUETAaHMEM TEXHOJIOTHI TpEXMepHOro OuonpuHTHHra W ckadoJauHra s pelieHus 3aaad
MEePCOHANN3UPOBAHHOW METMLIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IeNbl0 oOecreueHus] KOMOWHUPOBAHHOW 3alIUTBHl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHKunoHupoBanuss PHK-

COJCPpKAIUX BUPYCOB, BBI3bIBAIOIIINX 0c000 OITacHbIC 3a00JIEBaHUS YEIIOBEKA U KUBOTHBIX.



JlemoHcTpanyu

Tabmuuer u cxembl: «Vcnoab30BaHNE MUKPOOPraHU3MOB B IPOMBIIIJICHHOM IPOU3BOICTBEY,
«Kinerounas nHxeHepus», «I eHHast HUHKCHEPUIY.

JlaboparopHas padoTa «3yueHne 0ObEKTOB OMOTEXHOIOTUM.

[Ipaktuyeckas padora «IlomydeHre MOTOYHOKHUCIBIX TIPOJTYKTOBY.

Okckypeusi «bHOTEXHONIOTHST — BaKHEHIIas NPOU3BOAMUTENbHAS CHUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaeHne U pa3BUTHE IBOTIOIMOHHBIX MTPEACTABICHUN B OMOJIOTUN

OpomonmonHass Teopust Y. JlapsuHa. [lpeanochuiku BO3HUKHOBEHHS NapBUHU3MA. JKU3HB U
Hay4dHas nearenpHocTh Y. /{apBuHa.

JBwxymue cuibl 3BoOIMU BUIoB 1o Y. J[apBuHY (BBICOKash MHTEHCUBHOCTH Pa3MHOKCHUS
OpraHW3MOB, HACJEACTBEHHAs W3MEHYMBOCTh, OOph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIH W
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTrdeckoil teopuu s3Bojtonnu (CTD). HeirpanpHas Teopusi SBOJIOLNH.
CoBpeMeHHasi HSBOJIIONMOHHAS OHoOJIOTHs. 3HAYEHHE HBOJIONMOHHON Teopuu B (HOpMUPOBaAHUH
€CTECTBEHHO-HAyYHON KAPTUHBI MUpA.

JeMoHCTparmu

[Toptpetsr: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe, Y. JapBun,
C. C. YerBepukos, W. . [lImansrayzen, [Ix. Xonaeitn, /1. K. benses.

Tabmuup! u cxembl: «Cructema xuBoi npuposl (o K. JIunuew)y», «JlecTHHUIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm GOPMHPOBAHUS TPUCIIOCOOJCHUH Yy PACTCHHMH M KUBOTHBIX (10
Jlamapky)», «Kapra-cxema Mapuipyra myremectusa Y. [lapeuna», «Haxonku Y. JJapsuna», « DopMbl
060pbOBI 3a cymectBoBanue», «llopoasl romybeit», «MHorooOpasue KylbTYpHBIX (OPM KamyCThI»,
«[Topoapl fOMaNIHUX KUBOTHBIX», «Cxema oOpazoBanHus HOBbIX BUIOB (1o Y. [lapBuny)», «Cxema
COOTHOIIEHUSl JBWXKYIIUX CHJI 3BOJIOIMN», «OCHOBHBIE TIOJIOKEHUS CHUHTETHYECKON Teopuu
SBOJIIOLIMM.

Tema 2. MukposBoronus 1 €€ pe3yapTaTsl

[lonynauuss Kak 53JeMEHTapHas eauHuIa 3BoMoUMH. COBpPEMEHHbIE METOAbl OLEHKH
TeHETHUUYECKOTO Pa3HOOOpas3usi M CTPYKTYphl MOMymsiiuil. M3meHeHue reHodoHIa MOMyISALUN Kak
3JIEMEHTapHOE »HBOJIIOIMOHHOE sIBJICHWE. 3aKOH TeHeTudyeckoro paBHoBecus JIx. Xapau, B.

BaiinGepra.



OneMeHTapHble  (GaKTOpbl  (ABWXKYIIME CHJIBI) ABOJMIONMH. MyTallMOHHBIA  IpOLEcC.
KombOunatuBHas m3MeHUMBOCTh. Jlpeil( reHoB — cirydaiiHble HEHANpaBICHHbIE M3MEHEHHUS 4acToT
aieneil B momymsanusax. D@dexr ocHoBarens. pdekT OyTbUIOYHOTO Topibimka. CHUXEHHE
TeHETUYECKOTO pa3HoOoOpasus: mpuyuHbl U cieactBus. llposiienue s¢ddexra apeiida reHo B
OONBPIIMX W  MaldblX OOMyasAnusX. Murpamuu. V3omsiuus monmymsaunuid:  reorpadudeckas
(mpocTpaHcTBEHHAs ), OHMosIornuecKasi (pernpoayKTUBHAs).

EctectBennslii oT60p — Hampapisitomuii (akrop 3Boronun. @opMBI €CTECTBEHHOTo OTOOpa:
JBUKYIIMM, CTaOMIN3UPYIOMIMMA, pa3pheiBatolinid (Au3pynTHBHBIM). [losnoBoil oT60p. Bo3HukHOBEHUE
1 DBOJIIOLIMS COIIMATILHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT,  OpPraHuW3MOB  Kak  pe3yjabTaT  MHUKpPO3BOJIOLMHU. Bo3HHMKHOBEHHE
MIPUCIIOCOOIEHUH y opraHu3mMoB. ApoMopdo3bl M uanoanantauuu. lIpumeps! mpucrnocoOieHuit y
OpraHU3MOB: Mopooruueckue, duznonornyeckue, OMOXHMHYECKHE, MOBE/IEHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuum u cTpykrypa. BumooOpazoBaHue Kak pe3yapTaT MHKPOIBOJIOLUU.
M3onmsimust —  wirodeBoit  ¢daktop BuaooOpazoBanus. I[lytm um  cmocoObl  BHI00Opa30BaHMS:
ajutonatpuyeckoe  (reorpauyeckoe),  CUMIATpPUYECKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOEC)
(monumonan3anus, rudpuauzanys). JauTeabHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomonMoHHON ~ Ouosorum B pa3pabOTKe  HAy4yHBIX  METOJIOB  COXPAaHEHMs
O0nopazHooOpazus. MHUKpO3BOJIIOLUS M KOAIBOJIOLMS IApasuTOB M HUX XO035i€B. MexaHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JeMoHCTparmu

[Toptpetsr: C. C. UerBepukon, J. Maiip.

Tabmuupel n cxemsl: «MyTalMOHHas M3MEHUYUBOCTBHY, «llomynsiuoHHas CTpykTypa BHIaY,
«Cxema mposiBieHus 3akoHa Xapau—BaiiHOepray», «/IBHKyllue CHIIbl 3BOJIOLMHUY», «IKOJOrHUYecKast
M30JIALUSA OMYJIALUI ceBaHCKOM (openn», «['eorpadudeckas U30A1UsA JTUCTBEHHULBI CHOUPCKON 1
JUCTBEHHUIB! Jaypckoi», «llomynslnuoHHbIE BOJHBI YHMCICHHOCTU XHUIIHUKOB U XKepTB», «Cxema
JEUCTBUSL €CTeCTBEHHOro otbopa», «®opMmbl OOprObI 3a cyiiecTBOBaHHE», «MHaycTpuaabHbBIN
MEJIaHU3M, «KuBble  HCKONIaeMbIe», «IToKkpOBUTENBCTBEHHAs ~ OKpacka  KUBOTHBIXY,
«[Ipenynpexaaromniasi okpacka >KUBOTHBIX», «Pu3nonornyeckue agantanum», «lIpucrnocobieHHOCT
OpPraHu3MOB M €€ OTHOCUTEIbHOCTH», «Kputepuu Buma», «Bunapl-nBoitHukm», «CTpykTypa BuAa B
npupose», «CrnocoObl BHJ000pa3zoBaHus», «l'eorpaguueckoe BHI00Opa3oBaHHME TPEX BHUIOB
JaHJBIIIEH», «DKOJOrHyeckoe BHI000pa3oBaHHE BHIOB CHHULY, «[lonumiaonasl pacTeHui,

«KarmyctHo-peieuHbIit rTHOpHI.



ObopynoBanue: repdapuy pacTeHHUH, KOJUJIEKIMM HACEKOMBIX, Yydena NOTHII U 3Bepedl ¢
pUMEpaMHU Pa3IMYHBIX MPUCIIOCOOICHHH, Yydena NTULl U 3Bepeil pa3HbIX BUAOB, TepOapuu pacTeHHUN
ONMM3KUX BUJOB, 00Pa30BaBLIMXCS a3 IMYHBIMU CIIOCOOaMHU.

JlaboparopHas paboTa «BbIsSBICHHE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIA».

Jlaboparopuass  pabora  «[IpucmocoOieHwmst  OpraHM3MOB W MX  OTHOCHUTCIIbHAS
11eIeCO00Pa3HOCThY.

JlabopatopHnas pabota «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIOY.

Tema 3. MakponBoJttonius U €€ pe3yabTaThl

Metoapl M3y4eHHS MaKpOIBOMIONWHU. llaeoHTONOrHMYECKHEe METOJBI HM3YYEHHUS HBOJIOIUH.
[lepexomnbie GOpMBI U HUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckue metoipl n3ydeHus 3Boionun. CpaBHeHHe (IOphl U payHbl MAaTEPUKOB U
ocTpoBOB. broreorpaduueckue obmactu 3emian. Buapl-sHIEMUKH U PETUKTHI.

DOMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOTUIECKHE METOAbl HW3YYCHHS OBOJIOIUH.
'eHeTruecke MeXaHU3MBI DBOJIOIMHA OHTOT€HE3a ¥ TOSBICHHS OJBOJIOIHOHHBIX HOBIIECTB.
['oMonornuHble ¥ aHAIOTWYHBIE OpPraHbl. PyaMMeHTapHbIE OpraHbl W aTaBU3MbL. MOJEKYISPHO-
reHeTUYecKrue, OMOXMMUYECKHE M MaTeMaTHYeCKue METOIbl M3ydeHHUs 5BOJIONuHU. ['oMonoruyHsie
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTE€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MYTAIlMH U SBOJIIOIHS T€HOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBuia) ABoOTOUUU. [Ipunyun cmewnvi ynkyuti. HeoOpaTuMOCTh
SBOJIIONMH. AJaNTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIIOLINU.

JeMoHCTparmu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosep, O. ['ekkens.

Tabmuipr u cxembl: «DUIOTEHETUYECKUI P JOMaaAn», «ApPXEONTEepHKCY, «3Bepo3yOble
swmepb», «Creronedansy, «Punnoputs», «CeMeHHbIe TANOPOTHUKNWY, «buoreorpadudeckue 30HbI
3emnuy, «Jlpeiid xoHTHHEHTOB», «PenukrThl», «HauanmpHblie cTaauu 3MOPHOHATBLHOTO PAa3BUTHUS
MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHATOTHUYHBIE OpraHbl», «PyIUMEHThI», « ATaBU3MBDY,
«XpoMocoMHBIe HAOOpHI 4YeJIOBeKa M MIMMIAH3e», «lJ1aBHbIe HaMpaBiIeHUS 3BOIOLUNY», «OOIMe
3aKOHOMEPHOCTH BOJIIOLIUI.

ObopynoBaHue: KOJUIEKLUH, TepOapun, MyISDKH MCKOIAeMbIX OCTaTKOB OPraHW3MOB, MYISKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PyAMMEHTApHBIX OPTaHOB U aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMIie

Hayunble runoTes3sl NpoUCX0XKICHHsS )KU3HU Ha 3emiie. AGHorenes u naHcrnepmus. Jlonaydnsle

NpEACTAaBJICHUA O 3apOXIACHUU KU3HHU (eraLII/IOHI/BM). I'unoTre3a mOCTOSHHOTO CaMO3apoKICHUA



XKU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnanmnnanuany, JI. [acrepa. [Ipoucxoxxaenue xu3Hu
1 aCTpOOUOIOTHSL.

OcHoBHbBIE 3Tallbl HeopraHuuyeckoil sBomtonuu. llmanerapnas (reosiornyeckasi) >SBOJIIOLMSL.
Xumudeckasi 3BOJIIOIHUS. AOUMOTEHHBIN CUHTE3 OPraHNYeCKUX BelecTB U3 Heopranudeckux. OmnbiT C.
Mumnepa u I'. Opu. OGpazoBanue mnomumepoB u3 MoHomepoB. KoanepBarnas rumnore3a A. U.
OnapuHa, runore3a neppuyHoro OynboHa JIx. XonneiiHa, reHeruueckas rumnoreza ['. Mémnepa.
Pubo3umer (T. UYek) wm runoresa «mupa PHK» VY. T'mnbepra. ®dopmupoBanwe MeMOpaH U
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopus 3emnn u meroasl €€ usyuenus. Mckonaemble opraHndeckie ocTaTku. I'eoXpoHosnorus
n e€ meroabl. OTHOCUTENbHAs U aOCOJIIOTHAsE T€OXPOHOJIOTUS. ['€0XpoHOIOrHYecKas IIKajia: J0HBI,
3pbl, IEPUOJIbI, STOXH.

HavanpHbie sTanbel opranudeckoi sBomonuu. llosiBieHHe W HBOJIIOLMS TEPBBIX KIETOK.
Opomronuss  Meraboim3Ma. Bo3HukHOBeHHe TmepBbIX AKocucTeM. (COBpeMEHHble MUKpPOOHBIE
OMOIIEHKHU KaK aHAJIOT NMepBbIX Ha 3emiie coobmiecTB. Ctpomaronutsl. [IpokaproThl U 3yKapHUOTHI.

[IpoucxoxxaeHne d3ykapuoT (CUMOMOreHe3). OBOJIIOIMOHHOE TPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOUYHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE ATambl PBOJIIOIMU BBICIIMX pacTeHuid. OcHOBHBIE apomMopdo3bl pacTteHuid. Bwixon
pacteHuil Ha cymy. [losBieHHnEe CIOPOBBIX PACTEHHI M 3aBO€BaHME UMM Cyliu. CeMEHHbIE PACTECHHUS.
[IpoucxoxaeHre NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl SBOJIOIMH KUBOTHOTO MHpa. OCHOBHBIE apoMOp(h03bl KUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpAOBbIE >KUBOTHBIC.
Kuszub B Boje. DBOJIIOIMS 1MO3BOHOYHBIX. [Iponcxoxkaenne amduoduii u penrunuid. [IporcxoxaeHue
Miekonuramux u nrul. [IpuHnun kmoyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYILIH.

Pa3Butne xu3Hu Ha 3emie MO 3paM M HEpUOAaM: apXeil, MPOTEepo30H, Maneo3oil, Me3030ii,
KaiiHOo30M. OO0Ias XxapakTepuCTHUKa KIMMaTra M TeoJorudeckux mpoueccoB. [losBienue u pacuser
XapaKTepHBIX OPraHMW3MOB. YTIeoOpa3oBaHHE: €ro YyCJIOBUS M BIMSHHE Ha Ta30BBIH COCTaB
aTMocQepsl.

MaccoBble BBIMMpAHUSI — DJKOJIOTMYECKHE KpU3HUCHl mpomuioro. IIpuumHel u crienctBus
MaccoBbIX BbIMUpaHUil. COBpEeMEHHBIM HKOJOTHUECKUIl Kpusuc, ero ocodeHHoctu. [IpoGrema
COXpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHass cuUCTeMa OpraHudyeckoro wmupa. IIpuHOUNBI Ki1accCUpHUKAIMM OPraHU3MOB.

OCHOBHBIE CHCTEMATHYCCKHE T'pyIIbl OpraHu3MOB.



JlemoHcTpanyu

[Hoptpersr: ®@. Pemu, JI. Cnamnanuanu, JI. Ilactep, U. 1. Meunukos, A. W. Onapun, [[x.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. IlacTtepa mo u3ydeHUIo
camo3apoxkaeHus: xuszHu», «Cxema omnbita C. Mwumnepa, I'. IOpu», «3Jrtanel HeopraHmueckoin
3BOJIIOLIUNY, «[ eoXpoHoJIoTHUecKas mkanay, «HaganbHbie 3Tanbl OpraHuyecKo IBOTIOIUNY, «Cxema
oOpa3oBaHUs dYKapHOT MyTéM cuMOHMoreHe3ayn, «Cucrema >KUBOH mpupoab», «CTpoeHue BUpYyCay,
«Apomopdo3sl pacteHuity, «Punnodurter», «OIHOKIETOYHBIE BOJOPOCTHY, «MHOTOKIETOYHBIC
BoJIopociny, «Mxuy, «[lanmopotHukny, «I'onocemenHbie pacteHus», «OpraHbl IIBETKOBBIX PACTEHUI»,
«CxeMa  pa3BUTHUS  JKMBOTHOIO  Mupa», «Apomop¢o3bl  KUBOTHBIX»,  «lIpocreitmmuer,
«Kumeunonosnoctueie», «Ilmockue uepBu», «YUneHuctoHorue», «PvIOb», «3eMHOBOJIHBIEY,
«IIpecmbikaromuecsy», «lItuub», «Mnekonutarommuey, «Pa3BUTHE KHU3HU B APXEHCKON 3pey,
«Pa3BuTHE XM3HU B IPOTEPO30MCKON 3pe», «Pa3BuTHe XM3HM B Maneo30iMCKON 3pey», «Pa3Buthe
KU3HU B ME3030MCKOM 3pe», «Pa3BuThe >XM3HU B KailHO30#CKOW 3pey, «CoBpeMeHHas cHcTeMa
OPraHU4eCcKOro MUpPay.

O6opynoBanue: repbdapuil pacTeHUN pa3IMYHBIX OT/EIOB, KOJUIEKIIMM HACEKOMBIX, BIIaXKHBIE
npenaparsl >KMBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX, dydesia NTHUI] U 3BEpEl, KOJJIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYIISKHU
OPraHWYECKHUX OCTATKOB OPraHU3MOB.

Bupryansnas naboparopnast pabora «MonenupoBanue onbiToB Munepa—Opu no u3ydenuro
aOMOTreHHOT0 CUHTE3a OPraHWYEeCKUX COCIMHEHUN B IEPBUYHON aTMOChepe.

JlaboparopHas paboTa «/3yueHue 1 onMcaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPraHU3MOBY.

[IpakTnueckas pabota «/3ydeHre ocoOeHHOCTEN CTPOEHUS PACTECHHM Pa3HbIX OTICIOBY.

[IpakTnueckas pabota «/3ydeHne ocoOEHHOCTEN CTPOSHHS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHHUE YEIOBEKA — AHTPOTIOTEHES

Pa3zpgensl u 3agaun anTponosiorui. MeTo bl aHTPOINIOJIOTUH.

CraHoBlIeHHE TMPEACTABICHUM O MPOUCXOKIECHUU YEJIOBEKa. Pelnrno3Hbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CXo0ACTBO yenoBeKa C )KMBOTHBIMU. CHCTEMATHYECKOE IMOJIOKEHHE uenoBeka. CBUIETENbCTBA
CXOJCTBA 4YEJOBEKAa C JKUBOTHBIMHU: CPaBHHUTEIHHO-MOpQOIOTHYECKHE, 3IMOPHOIOTHYECKHE,
¢buznoaoro-6MoXuMHUecKre, noBeaeHYeckue. OTINYMs YeIoBeKa OT KUBOTHBIX. [IpsaMoxokaeHue u
KOMIUIEKC CBSA3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOIl CUTHAJIbHOW CHUCTEMBI.

JBuxymue cuibl ((pakTopsl) aHTpOIOTEHe3a: OWoJoruveckue, couuanbHble. COOTHOIICHHE

OMOJIOTUYECKUX H COIMaJIbHBIX (I)aKTOpOB B aHTPOIIOT'CHE3C.



OcHOBHBIE CTaJAMU aHTpoIoOreHe3a. PaHHHME uenoBeKooOpasHble 00€3bSHBI (IIPOKOHCYIBI) U
paHHHE TOHTHUIBl — OOIIME NPEAKH YeTOBEKOOOpa3HBIX 00€3bsSH W JIOACH. ABCTPAJONUTEKH —
JBYHOTME TpPEAKU JIIoAcil. YeloBeK yMenbld, IEpBbIE W3TOTOBICHUS Opyaud Tpyna. YenoBek
NPSIMOXO/IAUINHA U TIEPBBINA BBIXOJ JIFO/IEH 3a mpenenbl Adpukn. YenoBek reidaenboeprckuii — oommii
IIPEeI0OK HEAaHJEPTaIbCKOTO YEJIOBEKAa M 4YEJOBEKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUN KakK BHJ
JIIOEH XOJIOJHOTO KiauMmara. YenoBeK pa3yMHBId COBPEMEHHOIO THINA, JACHUCOBCKHN YEJIOBEK,
OCBOEHHME KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLUS  COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBbIH OTOOpP B MONYISNMAX YeJIOBEKa.
Myranuonsslii nponiecc U noaumop¢usM. llomynsunoHHBIE BOJIHBIL, Apedd T'€HOB, MHUrpauus u
«3(hdeKT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YETIOBEKA.

Uenoseueckue packl. [lorstue o pace. bosbime pacel: eBporeonHas (€Bpazuiickas), aBCTpayio-
HerpouHas (9KBaTopHalibHas), MOHIOJIOUIHAS (a3UaTCKO-aMepuKaHcKasi). BpeMs u myTu pacceneHus
YyeloBeKa MO IUIaHeTre. EnuHCTBO uyenoBedeckux pac. HaydyHas HecOCTOATENBHOCTh pacu3Ma.
[IprcnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpYXKarollen cpezpl. BiusHue reorpaguueckoit
cpenbl u Apetida reHoB Ha MOPQOJIOTHIO M HU3HOJIOTHIO YETIOBEKA.

MexauciuIinHapaple MeToabl B (u3nyeckod  (OMOJIOTHYECKOM)  aHTPOIIOJIOTHH.
DBOJIIOLMOHHASA AHTPOTOJOTHUS U TAaJCOAHTPOIONOTHS YEJIOBEUECKUX MOMyNsuuidi. buoconuanbHbie
HCCIIeIOBaHUS MPUPOAbl deroBeka. MccienoBanue KOIBOMIONUHM OHWOJIOTMYECKOTO U COLIMAIBHOTO B
YeloBeKe.

JeMoHCTparmu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumer  u cxembl:  «MeTtonsl  aHTponojorum», «['OJOBHOH  MO3r  ueloBeKay,
«YenoBekooOpa3ubie 00e3bsiHb», «CKeleT uenoBeKa M CKeJleT IuMnaH3e», «PyauMeHTsl u
aTaBU3MbL»,  «/IBWXKymiye  cuiabl  aHTPONOreHe3a»,  «OBOJIOLUMOHHOE  APEBO  YEJIOBEKay,
«ABcTpanonuTek», «YemoBek ymenbli», «YHenoBek MNPAMOXOIAUIHI», «J/{eHUCOBCKUN YeIoBEK»
«Heannepranbip», «KpomansoHuby», «lIpenku uenoBekay, «ITambl 3BOJIOLNUN YelloBeKa», «Pachbl
YeIOBEKay.

O6opynoBaHue: MyJISKHM OKaMEHEJNIOCTEeH, NPEeIMETOB MaTepUaTbHONW KYyIbTYPHl TMPEAKOB
yenoBeka, penpoaykuuu (doTtorpaduu) KapTMH ¢ MHQPOJOTHYECKHUMH U OHOIEHCKUMHU CHOKETaMU
IIPOUCXOKICHUS YeJoBeKa, (poTorpaduu HaxX0J0K HCKOTIAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBeKa,
MOJIEJIb Yepena 4eJ0oBEKa U Yepena MUMIaH3€e, MOJEIb KUCTH YEJI0OBEKAa U KUCTU IIHMMIIaH3€, MOJIENN
TOpCa MPEIKOB YEIOBEKA.

JlaGopatopHasi pabota «M3ydueHue 0coOEHHOCTEW CTPOEHMs CKeJeTa 4eloBeKa, CBA3aHHBIX C

MMPSAMOXOKACHUCM.



[IpakTuyeckas padora «3ydueHue SKOJIOTUYECKHUX alalTaluii 4YeJI0BEKa.

Tema 6. Dxosorus — Hayka 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM C
OKpY’KaroLen cpeion

3apokaeHue u pazButue 3kosioruu B Tpyaax A. 'ymbonbara, K. @. Pynse, H. A. CeBepiiosa, 2.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum 3xosiorud. CBsi3b 9KOJIOTMH C JPYTUMU
HayKaMH.

Metonpl 3konoruu. lloneBbie HaOmoneHUs. OKCIEPUMEHTHl B 3KOJOTMHU: IPUPOJHBIE U
naboparopHble. MojenupoBaHue B SKOJIOTMH. MOHHUTOPUHI OKpYXKaloUledl cpepl: JOKaJIbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUU JUISl YeJIoBeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK OCHOBA
CBSI3€M 4esoBeuecTBa ¢ MpUpood. DopMHpOBaHUE SKOJOTHYECKOM KYIbTYPbl U 3KOJOTMYECKOU
IPaMOTHOCTH HAaCEJICHHUS.

JlemoHCcTpamu

[Hoptpetsr: A. I'ymOonbar, K. @. Pynse, H. A. Ceepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paszmensr skosmorum», «MeToasl SKojorum», «CxeMa MOHHUTOPHHTA
OKpYKarolEenl Cpesibl».

JlaGopaTtopHnas pabota «/3y4eHre METOA0B IKOJOTUUECKUX UCCIICTOBAHHIN.

Tema 7. Opranusmesl U cpea OOUTaHUS

Dkojnoruveckre (QakTopbl U 3aKOHOMEpPHOCTU UX aedcTBudA. Kitaccudukanust 3KOI0rHYEcKuX
¢dakTopoB: abuoTHyeckue, OHOTHYECKHe, aHTponoreHHele. OOIIMe 3aKOHOMEPHOCTHU JIEHCTBUS
skojornueckux Gakropos. IlpaBuno muaumyma (K. Hmpenrens, FO. JIubux). TonepaHTHOCTB.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AoGuotnyeckue Qaktopbl. CBeT Kak dKojoruyeckuii Qakrop. [ledicTBHe pa3HBIX y4acTKOB
COJIHEUHOT'O CIIEKTPa HAa OPraHu3Mbl. DKOJOTUUECKUE TPYIIbl PACTEHUH U )KUBOTHBIX MO OTHOIIEHUIO
K cBeTy. CUrHajibHast poJib cBeTa. GOTONEPHOIU3M.

Temnepatypa kak okonoruyeckuil ¢akrop. JleiicTBue TemmepaTypbl Ha OpraHU3MBIL.
[loliknnoTepmMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbl.

BrnaxxHocTb Kak skonoruueckuil gpaxrop. [Ipucnocobnenus pacTeHnit K MoaaepKaHui0 BOIHOTO
Oanmanca. Kmaccudukanuss pacteHudt 1o OTHOLIEHHIO K Boje. [lpucrmocoOieHuss >XKUBOTHBIX K
MU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUST OpPraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIHAs, I[IOYBEHHAs, TJIyOWHHAs
MOJNOYBEHHAs, BHYTPHOpPraHu3MeHHas. (DU3NKO-XUMHYECKHE OCOOEHHOCTH cpel OoOuTaHus

OpraHu3MoOB. HpI/ICHOCO6J'ICHI/I$I OpPraHrU3MOB K JKH3HH B Pa3HbIX CpCaax.



buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennoie ¢opmbl opranusMoB. llonstue o >xu3HenHod (opme. JKusHenusie (Hopmel
pacTeHui: JepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHHUE TpPaBbl, OJHOJICTHHUE TPABBI.
JKuzHeHHbIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, TeOOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHUS U
oOpas3a >KU3HH.

buoTtnueckue Qaxktopbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHILHUS, XUITHUYECTBO,
cuM6buo3 u ero ¢opmel. [lapasutusm, koomepaius, MyTyaau3M, KOMMEHCAJIu3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammosneiicTBust (Tormuueckue, dopuueckue, (adpudeckue).
3HaueHNe OMOTHYECKUX B3aMMOJCUCTBUUN Il CYIIECTBOBAHUS OPTraHU3MOB B Cpele OOWTaHUS.
[TpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JlemoHcTpamu

Tabmuupl u cxeMmbl: «OKoyorudeckue Qaxtope», «CBETOBOM CHEKTp», «IKOJOTHUECKUE
TPYNIBl KUBOTHBIX IO OTHOIICHHIO K CBETY», «TeIIOKpOBHBIE >XHBOTHBIE», «XOJOJIHOKPOBHBIE
KUBOTHBIEY», «DU3MOJIOTHYECKUE aJanTallid JKUBOTHBIX», «Cpenbl OOWTaHHWS OpPraHU3MOBY,
«buonornyeckue putmbl», «Kusznenusle (opmbl pacteHuit», «KusHeHHbIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIMPOKOJIMCTBEHHOIO Jeca», «IJKOCHCTeMa XBOWHOro ieca», «llemn mnuTanus»,
«XwumHangectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

Ob6opynoBanue: repdapiuil pacTeHUN U KUBOTHBIX, IPUCIIOCOOICHHBIX K BIUSHHUIO PA3IMYHBIX
9KOJIOTHUECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHMUIA,
CBETOJIFOOUBBIE, TCHETIOOMBBIE M TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHHS, TepOapuu U KOJIICKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPacTEHHil, uydyena NTULl U 3BepeH, repdapuu
pacTeHuii, OTHOCSIIUXCS K rurpoduram, kcepoduraMm, me3opuTaM, KOMHATHBIE PACTEHHUS JaHHBIX
TPy, KOJUIEKIIUU KUBOTHBIX, OOMTAIONIMX B Pa3sHBIX cpelax, repOapuu U KOJUICKIMU PACTCHHH U
KUBOTHBIX, 00JIAJAIOMINX YepTaMU MPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHUH KHU3HH,
repOapuu U KOJUIEKIIMY PACTEHUH U )KMBOTHBIX Pa3IMYHBIX KU3HEHHBIX (DOPM, KOJUIEKIIUU KUBOTHBIX,
YYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaboparopHas paboTa «BblsBiIeHHE PUCTIOCOOICHUI OPraHU3MOB K BIHSHHUIO CBETAY.

JlaboparopHas paboTa «BeIsBiIeHHE MPUCTIOCOOIEHHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATYPhD».

JlaboparopHas paboTa « AHATOMUYECKHUE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Dkonorus BUJI0B U NOMYISIUN

DKOJOTUYECKHE XapaKTepuCTUku momynsuuu. [lonmymnsmus kak Ouonorudeckas cuctema. Poib
HEOJHOPOJHOCTH Cpefbl, PU3NIeCKHX 0aphepOB U OCOOCHHOCTEH OMOJIOTHH BUAOB B (DOPMUPOBAHUU

HpOCTpaHCTBCHHOf/'I CTPYKTYPEIL HOHy.HSII.IHﬁ. OcHOBHBIC IIOKa3aTelIH NOomyJsAunu: YrUCJICHHOCTD,



IUIOTHOCTh, BO3PAacTHAas W IOJIOBAast CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaIus.

DKoJiorueckasi CTpykTypa mnonyiasuud. OleHKa 4YHCICHHOCTH monyisuuu. JuHamuka
MOMyJsAMK U €€ peryianus. BbUoTHYecKui TMOTEeHIMa MOmyasuuu. MojenupoBaHue IUHAMUKU
nonyssinuu. KpuBbie pocTta 4ucieHHOCTH nonynsiuu. Kpusbie BbDKUBaHUA. Perynsius yucieHHOCTH
MOMYJISIIAI: poJib (DAKTOPOB, 3aBUCAIINX U HE 3aBUCSIIHUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUI0B (I- u K-ctpaterum).

[lonsitTne 06 »HKosornyeckoil Hume Bujga. MecrooOutanue. MHoOroMepHas MOJEIb
skoJiornyeckol Humm JIk.M. XarunmHcona. Pa3mepsl skonornueckod HumM. IloTeHIManbHas u
peann30BaHHAs HUIIIH.

Buxg xak cucrema mnomymsuuid. Apeansl BUIOB. Buabl M UX JKU3HEHHBIE CTpPaTETHH.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS M MHUTPALUN KUBOTHBIX. BHOJOTMYECKHE WHBA3UU UYKEPOIHBIX
BH/JIOB.

JlemoHCcTpamu

[Toptpert: Jdx. M. XaT4uHCOH.

Tabmuipl w1 cxembl: «OKOJOTMYECKHE XapaKTepUCTUKH mnomynsauun», «IIpocrpancrBenHas
CTPYKTypa NOmyJsiun», «Bo3pacTHele nupamuasl monyiasuun», «CKOpOCTh 3aCelIeHHs IOBEPXHOCTH
3eMJi pa3IMYHbBIMU OpraHu3Mammny, «Mogaens skogorudyeckoi Humu Jx. M. XatunHcoHay.

Ob6opynoBanue: repOapuu pacTeHHM, KOJUIEKIUN )KUBOTHBIX.

JlaboparopHas padota «lIpucrnocoOneHus ceMsH pacTeHUI K PacCeICHUION.

Tema 9. Dxonorus coo0IIECTB. DKOJIOTMUYECKUE CUCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
OHOILIEHO3E.

Dkocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIE OJOKH OPraHU3MOB B
HKOCHUCTEME: TMPOJYLEHThl, KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHH. Tpoduyeckue mnenu u
cetn. AOnoTtnueckue 010ku 3kocucteM. [1ouBbl u mibl B 9kocuctemMax. KpyroBopoT BeliecTB u MoTok
SHEPTrUH B SKOCUCTEME.

OcHOBHBIE TOKa3aTeld 3KOCHCTeMbl. bromacca M TpOAyKIMS. DKOJIOTMYECKUE MUPaMUIBI
qrceln, OMOMacchl U SHEPTUH.

Junamuka »skocucteMm. Kartactpodpudeckne mnepectpoiiku. Onykryanuu. HampaBneHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [IepBUUHbIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYHHBI.
AHTpOTIOTEeHHBIE BO3/ICHCTBUS Ha cyKieccnu. KiimMmakcHoe coobmectBo. buopasHoobpasue u moaHoTa

KpPYrOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.



[Ipupoanble 3KOCHCTEMBI. ODKOCUCTEMBI O3Ep U peK. ODKOCHUCTEMBI MOpPEH M OKEaHOB.
DKOoCHUCTEMBI TYHp, JECOB, CTENEH, TyCThIHb.

AHTpOTIOTEHHBIE  JKOCHUCTEeMBbl.  Arposkocucrema.  ArponeHo3.  Pazmuums  Mexay
AHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas d¢uopa u dayHa.
CunaHTpOnUM3anus ropoJcKkoi ¢ayHsl. bruonornyeckoe u X031 CTBEHHOE 3HAUYCHHE arpOIKOCHUCTEM U
ypOO3IKOCUCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJEHUCTBUN OPraHU3MOB B JKOCHCTEMAX.
Ponp kackamHoro sd¢dexkra u BUAOB-3AUPUKATOPOB (KIHOYEBBIX BHUJIOB) B (YHKIIMOHHUPOBAHUU
skocucteM. [lepeHOC SHEpruM M BEIIECTB MEXKJIYy CMEKHBIMM 3KOCHUCTEMaMH. Y CTOMYUBOCTh
OpraHU3MOB, MOMYJISIIIMHA U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPONOTE€HHBIX BO3ACHCTBUM.

MexaHu3Mbl  BO3JIEHCTBUSL  3arps3HEHMM  pa3HbIX  TUIOB Ha  CyOOpPraHM3MEHHOM,
OPraHM3MEHHOM, MOMYISIMOHHOM M 3KOCHUCTEMHOM  YPOBHSX, OCHOBBI  3KOJIOTHYECKOTO
HOPMHUPOBAHUS AHTPOINOTEHHOTO BO3AEUCTBUA. METO0JIOTHS MOHHUTOPHHIAa €CTECTBEHHBIX U
AHTPOINOTEHHBIX SKOCUCTEM.

JleMoHCTparmu

[Toptper: A. [Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOIO JIECA»,
«OJKOCHCTEMa XBOWHOro Jjeca», «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B JKOCHCTEMED,
«KpyroBopot BelecTB B 3kocucteMe», «llenu nuranus (mactOUIHas, JETPUTHAS )», « DKOIOrHUYeCKast
nupaMuia gucen», «IKOoJIOrudeckas nupaMmuga 6uomMacchl», «IKOJOrHyeckas MUpaMuaa SHEPrum»,
«O6pazoBanue Oosiota», «llepBuuHas cykueccusi», «BoccTaHOBIeHHE Jieca IIOCIE IOXKapay,
«JKocucTeMa o03epa», «ArpoueHos3», «KpyroBopoT BeEIIECTB M IOTOK DJHEPrUU B arpolECHO3e»,
«IIpumeps! ypOoskocucTeM».

Ob6opynoBaHue: repobapuu pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydelia NTHUIl U 3Bepeld, repdapun
KYJIBTYPHBIX U JUKOPACTYIUX PACTEHUH, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

[IpakTtnyeckas pabota «3ydyeHue u onucanue ypo0IKOCUCTEMBIY.

JIaGopatopHas pabora «3yueHue pa3HOOOpa3Hst MEIKUX OYBEHHBIX WICHHUCTOHOTHX B Pa3HbIX
9KOCUCTEMAX.

OKkckypeusi «OKCKypcHsi B THIHWYHBIM OuoreorneHo3 (B ayOpaBy, Oepe3HsK, €JIbHHMK, Ha
CYXOJOJbHBIM UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

DKcKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJI€ WIM B TEIJIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rnmoGanbHas 3KkocucTeMa



buocdepa — obmennanerapuas 060y04ka 3eMiTd, T/Ie CYIIECTBYET WU CYIIECTBOBAJA KU3Hb.
Pa3zButne npencraBneHuit o 6uocdepe B Tpymax J. 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdepsl u e€ coctas. JKuoe BemecTBo 6uocdepsl U ero HyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHOCTH OmOchepsl Kak TI0OATBHOM
sKocucTeMbl. J[MHaMu4yeckoe paBHOBecue B Onocdepe. KpyroBopoTsl BEmecTB u OHOT€OXUMHUYECKUE
UKITBI (yriiepoa, azoTa). PutMudHOCTh siBJeHui B Onocdepe.

3onanpHOCTE OHOchepsl. [lonarre o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHJApA, XBOWHBIC Jieca,
CMEIIAaHHbIE W IIHPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI, IIYCTBIHU, TPOIHMYECKHE Jieca,
BbICOKOTOpbs. Kiumar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIMS KUBBIX CHCTEM, OIICHKAa MX PECYpCHOTO MOTEHIHMala U OnochepHbIX
GyHKIMH.

JlemoHcTpamu

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

Tabmuupr u cxemsl: «l'eocdepbr 3emmm», «KpyroBopoT azora B mpupoae», «Kpyrosopot
yraepoga B mpupoae», «Kpyrosopor kuciopoma B mpupone», «KpyroBopoT Bonbl B MNpUPOJE»,
«OcHOBHBIE OMOMBI cymny, «Kmumartudeckue mosica 3emmu», «Tynapay, «Taiira», «CMenranHbIN
necy, «llIupokonucTBeHHbIN Jiecy, «Crenby, «CaBaHHay, «IlycTbiHsy, « Tponuyeckuil gec.

O6opynoBanue: repbapun pacTeHUN pa3HBIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YenoBek u okpyxaroias cpena

DKoJIOTHYeCcKHe KPU3UChl U WX NpU4YuHBL Bo3zaelicTBue uyenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHOW cpeanl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOW cpenpl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPOIIOTEHHOE BO3/ICMCTBUE HAa PACTUTENBHBIN M KUBOTHBII Mup. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHbIE MPHUHLMUIBI OXpaHbl Npupoasl. KpacHsie kauru. Ocobo oxpaHsiembie
npupoansie Teppuropuun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKH.

OcHOBHBIE TPHUHLUIIBI YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA W MpUPOAbL. ParuoHanbHOE
MIPUPOIOIOIE30BAHUE M COXpAaHEHHE OMOJIOTUYECKOTO pasHooOpaszus 3emiu. OOnire 3aKOHOMEPHOCTH
IJI00aTBHBIX JKOJOTHYECKHX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3UCAa U €ro BEPOSITHHIE
MIOCJIEJICTBUSL.

Pa3BuTHe MeTO/J0OB MOHHUTOPHUHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX MpoleccoB. CHCTEMHBIE
UCCIIEIOBAaHUSl  Tepexojia K  pecypcocOeperaromeid M KOHKYPEHTOCHOCOOHON — »HEpreTHKe.
buonorudeckoe pasHooOpaszue u Ouopecypchl. HanmonanbHbie WH(OPMAIMOHHBIE CHUCTEMBI,

O6CCHC‘{I/IB3IOH_II/IC JOCTYII K I/IH(I)OpMaI_II/II/I IO COCTOAHHIO OTACIBHBIX BHUJOB M 3KOCHCTCM. OCHOBEI



HKOpEadMIIUTAIIH KOCUCTEM U CIIOCOO0B OOPHOBI ¢ OMOMIOBPEKICHUSIMU. PEKOHCTPYKINS MOPCKUX U
HAa3EMHBIX SKOCUCTEM.
JlemoHcTpanyu
Tabmuuer u cxemsl: «3arps3HeHHE aTMOC(epb», «3arpsisHEHHE THIPOCEph», «3arps3HEeHHE
nouBbl», «llapHUKOBBI 3pdexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppuTOpUn», «Moaenu
YIPaBISEMOTO MUPA».
ObopynoBanue: dotorpadun OXpaHIEMbIX pacTeHHl M >KUBOTHBIX KpacHoil kuuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.
I[InanupyeMble pe3yJibTaThbl OCBOCHHS HPOrpaMMBbl MO OHOJOTMM Ha YIiIyOJ€HHOM YpPOBHE
cpennero ob6mero o6pasoBanus. CorimacHo @PI'OC COQO, ycraHaBnMBarOTCS TpeOOBaHUS K
pe3yibTaTaM OCBOEHHS O0YYaroIIMMHCS MPOrpaMM CpPEJHEro oOIero oO0pa3oBaHMsS: JHMYHOCTHBIM,

MCTAINPECAMETHBIM U MMPCIAMETHBIM.

JINYHOCTHBIE Pe3yJIbTATHI

B cTpykType JIHMUYHOCTHBIX pPE3YJIHTATOB OCBOCHHSI MPOTPAMMBI IO OHOJIOTHH BBIICICHBI
CJIEIYIONINE COCTABJISIONINE: OCO3HAHNE 00YJYAIOMUMHKC POCCHICKON TpakIaHCKOW MJICHTUYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOIPEIEICHHUIO, HAJIMYME MOTHBALMHM K
00y4YeHHIO OMOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX YOCXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEHW W MUCTOPUYECKUX TPATUIIUNA Pa3BUTHUS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh H
CIOCOOHOCTh O0OYYArOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMH, TPUCYIIUMH CHCTEME OHMOJOTHYECKOTO OOpa3oBaHMs, HAJIWYUE TMPABOCO3HAHHS
9KOJIOTUYECKOU KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3ylbTaThl OCBOSHHUS MPOrpPaMMbl IO OHOJIOTHMHM JIOCTHTAlOTCS B €IUHCTBE
y4eOHOW ¥ BOCHHUTATCIBHOW JIEATEILHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHACKHUMU
COL[MOKYJBTYPHBIMH, HCTOPHUYECKUMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH, IPUHATHIMU B
oOliecTBe MpaBWJIaMd M HOpPMaMu TMOBEACHHUS U CIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HaHUS,
CaMOBOCITUTAHUSA M CaMOpAa3BUTHUs, PAa3BUTUA BHYTPEHHEW MO3HMIMM JMYHOCTHU, NATPUOTHU3MA HU
YBaXEHUS K 3aKOHY W MPABONOPAIKY, YEIOBEKY TpyJa W CTaplieMy HOKOJEHHIO, B3aUMHOIO
YBa)KEHHUS, OEpeKHOTO0 OTHOMICHHSI K KyJIbTYPHOMY HACIEAWIO M TPAAUIMUSIM MHOTOHAIIMOHAIBHOTO
Hapoga Poccuiickoit denepannu, IpUpOIE U OKPYKAIOLLIEH Cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUs Y4eOHOro mnpeamera «bHONOTHS» MOMKHBI OTpa)karhb
TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolIuXcsi PYKOBOJICTBOBAThbCA CGHOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUI,

COOTBCTCTBYIOIIHUX TPAaAUIHUOHHBIM HCHHOCTAM pOCCHfICKOl“O O6H_ICCTB3., paciiupCHUC KU3HCHHOT'O



ONbITAa U ONBITA JIEATEIBHOCTU B MPOILIECCE PEaTM3alMd OCHOBHBIX HANpPaBICHUM BOCIHUTATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHUK 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1ECTBA;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB ¥ 003aHHOCTEH, YBaKEHHE 3aKOHA M MTPABOITOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKON JAEATEIbHOCTU NPU CO3AAHUU YUYEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONpPENENITh COOCTBEHHYIO MO3MIIMI0 MO OTHOIIEHHUIO K SIBICHUSM COBPEMEHHOMU
JKM3HU U OOBACHATH €€,

YMEHHE Y4YUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEWUCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMAJIbHBIM TOJIOKEHHEM;

FOTOBHOCTb K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS  y4EOHBIX,
MO3HABATENIbHBIX U MCCIIEI0BATENbCKUX 3ajlad, YBAKUTEJIHHOTO OTHOLIEHHS K MHEHHUIO OINIOHEHTOB
MIpH 00CYK/IEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESTEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUMCKOW TPaKJAHCKOW HMACHTHYHOCTH, IMATPUOTH3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHOM, ropaocTu 3a cBoM Kpai, cBoro Poauny,
CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEee MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACIEIUI0O U MAMSITHHUKAM MPUPOAbI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBJIGHHWE U pPa3BUTHE OHUOJIOTHH,
MMOHUMAaHUs 3HaYeHUsI OMOJIOTUN B MO3HAHUU 3aKOHOB MPHUPO/bI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
0O0IIIeCTBA;

ujeiHast yoekJ1IEHHOCTh, TOTOBHOCTh K CIY)KeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OIEHUBATh CHTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAaHUC JIMYHOI'O BKJIaJa B TIOCTPOCHUC YCTOﬁQHBOFO 6y;[ymero;



OTBETCTBEHHOE OTHOUIEHME K CBOMM POAMTENSAM, CO3JAHMIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3CTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUDY, BKIIOYas ICTETHKY ObITa, HAYYHOIO MU TEXHHUYECKOIO
TBOPYECTBA, CIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIEHMUI;

[MOHMMAaHHE YMOLIMOHAIBHOTO BO3ACHCTBUS )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATh KauecTBA
TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocmUTaHUS, (GOPMUPOBAHUS KYJIbTYPHl 3J0POBbSI M HAMOLMOHAIBHOTO
Onaronosyuus:

MOHMMAaHWE W pealn3alus 3J0pOBOro M 0Oe30macHoro oOpasza >KH3HU (3I0pOBOE THUTaHUE,
coONIoiecHHe TUTHEHMYECKUX TpaBWJI U HOPM, cOalaHCUPOBAaHHBIM pEXKHUM 3aHATHI W OT/bIXa,
perynspHas ¢uznueckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3JI0POBBIO;

MMOHMMAaHHE LIEHHOCTH MPaBWJI WHAUBHUAYaAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUA U HENPUSATUS BPEOHBIX TMPUBBIYEK (YINOTPEOJCHUS aJIKOTOJIA,
HapKOTUKOB, KypeHHUS);

6) TPyJIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JESATENbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAmpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TaKYyIO IEATEIbHOCTD;

UHTEpEC K pasnuyHbIM cdepaM NpoQeccuOHAIBHON JAeATeIbHOCTH, YMEHHE COBepUIaTh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peanu3oBbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH I1eIecCO00pa3HOe OTHOIIEHHWE K MPUPOJEe KaK HMCTOYHHMKY JKM3HH Ha 3emIe,
OCHOBE €€ CyILIeCTBOBAHUS;

TOBBIIIIEHUE YPOBHS OSKOJOTHMYECKOW KYIbTYphl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYINKOB U OLICHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPY)KAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aTHFHOTO XapaKTepa dKOJOTHYECKUX MPo0sieM U MyTel UX pelieHus;

CIOCOOHOCTH HCIIOJIb30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTHH 3HAHWS M YMEHUsS MpHU

peUIICHUN HpOGJ’ICM, CBA3AaHHLIX C palUuOHAJIBHBIM IMPUPOAOIIOJIB30BAHUEM (CO6J’IIOI(CHI/IG IpaBUJI



MIOBEICHNS B IPUPOJIE, HANIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUSI B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOCchepsI);

AKTUBHOE HENPUITUE ACHCTBUM, MPHUHOCIIIUX BPEIl OKPYKAIOLIEH MPUPOJHOM Cpele, YMEHHUE
MIPOTHO3UPOBATh HEOIATONPHSITHBIE 3KOJOTHYCCKHE TOCICACTBUS MPEANPUHUMACMBIX JCHCTBUN U
MPEIOTBPAIIATh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTUYECKOTO MBILIUIEHUS, OSKOJOIMYECKON KyJIbTYpbl, OIbITA
JEeSITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU B I103HABATEIbHOM,
KOMMYHHKATHBHOW M COIMATLHOW MPAKTHKE, TOTOBHOCTH K YYACTHIO B MIPAKTHYECKOHN JEATECIHHOCTH
9KOJIOTMYECKON HalpaBIeHHOCTH;

8) IEeHHOCTH HAYYHOTO TO3HAHMUSL:

c(OpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH ¥ OOIIECTBEHHOH MPAaKTUKKH, OCHOBAHHOTO HA JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YHTATEIbCKOW KYIBTYphl KaK CpEICTBAa B3aUMOJICHCTBUS
MEXTy JIFOJIbMU W TIO3HAHHS MHPA;

NMOHMMaHHe crerupukn OWOJIOTHM KaK HayKd, OCO3HaHUsA €€ poimu B (HOPMHPOBAHHU
PaIMOHAIBLHOTO HAYYHOT'O MBILIUICHUS, CO3JaHUH 1[€JIOCTHOTO MPECTABICHUS 00 OKpYX AIOIIeM MUpe
KaK O €IUHCTBE MPUPOJbI, YeIoBeKa M OOIIecTBa, B MO3HAHWU HPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny TpodieM COXpaHEHUs! PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OHOJIOTHH ISl COBPEMEHHON IIMBUIIM3ALMU: 00ecTiedeHHs] HOBOTO
YPOBHS Da3BUTHS MEAULIMHBI, CO3/aHUE TEPCHEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pemnaTh
pecypcHble MpoOJIeMbl pa3BUTHUSI YEJIOBEYECTBA, IIOMCKA TMyTed BbIXOJAa M3 TJI00AIbHBIX
AKOJIOTHYECKUX Mpo0jeM U obecreyeHus IMepexoda K YCTOHYMBOMY pPa3BUTHIO, PallMOHAIBHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHU OMOJOTMYECKUX 3HAHUW B LEJISIX TMOBBIIMICHUs OO0Ien
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOM dacTu (YHKIIMOHAJIbHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYH[HOCTH METOJIOB TO3HAHHUA, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCTONB30BaTh NMOMydaeMble 3HAHUS TSl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIIEeTO
MHUpa U TPOUCXOIAIINX B HEM H3MEHEHH, yMEeHUE AenaTh 00OCHOBAaHHBIEC 3aKIIOYCHHsS] Ha OCHOBE
Hay4YHBIX (P)AaKTOB M UMEIOIIMXCS JaHHBIX C IIeJIbIO MOIYUYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETTFHO UCIOB30BaTh OMOIIOTMYECKUE 3HAHUS AT pelleHus mpodyieM B

PCAIBHBIX KU3HCHHBIX CUTYyallUAX;



OCO3HAHME IIEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO U
MCCIIEI0BATENILCKYIO IeSITeIbHOCTh HHIUBUIYaIbHO U B TPYIIIIE;
TOTOBHOCTH U CIIOCOOHOCTBH K HETIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY

IMMOJIYYCHHIO HOBBIX 3HaHMUI 110 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMHU HOT’pe6HOCT${MI/I.

MeTaHpe)flMeTHbIe Pe3yJdbTaThbl

MetanpeaMeTHbIe pPe3ylIbTaThl OCBOCHHUS y4eOHOro mpenMera «bBHOJOTHS» BKIIOYAIOT:
3HAYUMBIC JIJIs1 (DOPMHPOBAHKSI MHUPOBO33PEHUS 00YUAIONIUXCS MEXKIUCITUTUTHHAPHBIE 00IEHAYTHBIC
MOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KAPTUHBI MHUpa M CHEMU(UKY METOJOB ITO3HAHUS,
WCIIOJI3YEMBIX B €CTECTBEHHBIX HAayKaX ; YHHBEpCaJIbHBbIC Y4eOHBIC NEHCTBUsS (ITO3HABATEIIBHEIC,
KOMMYHUKATUBHBIE,  PETYJIsATHBHBIE), oOecreunBawmue  QGopMupoBaHue  (yHKIIMOHATHHOU
TPAMOTHOCTH W  COIMAJIBHOM KOMMETEHIIMM  OOYYarOIIMXCSA; CIOCOOHOCTh  OOyYaroIIuXcs
WCII0JIb30BaTh OCBOCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHYCCKHE 3HAHUS W YHUBEPCAILHBIC
yueOHbIe IeCTBUS B O3HABATEIHLHOM U COLIMAIbHON MPAKTHKE.

B pesynbrare n3ydeHusi 6MOJIOTHH HA YPOBHE CPETHETO OOIIEro 00pa3oBaHus y 00yJaronierocs
OyayT cdopMUpOBaHbI TO3HABATENbHbIE YHHUBEpCAIbHbIE Y4eOHBbIE NEHCTBHUS, KOMMYHHKAaTHBHBIC
YHUBEpCcaJbHbIE y4eOHbIE NEHCTBUS, PETYISITUBHbIE YHUBEPCAIbHbIE yueOHbIE ACWCTBUS, COBMECTHAs
NEeSITEeNbHOCTD.

MertanpeaMeTHbIe pe3ylbTaThl OCBOEHHS MPOTpaMMbl CPEIHET0 OOIIero 00pa3oBaHUs JOJKHBI
OTpaxarb:

OBnazneHue yHUBEPCAIbHBIMU YU€OHBIMH IT03HABATEIBHBIMU JCHCTBUSIMHU:

1) 6Ga3oBbIE JIOTUYECKUE JICHCTBHUS:

CaMoCTOSITENIbHO  (OPMYJIMPOBATh U  aKTyalU3UpoBaTh MpolieMy, paccMaTpuBarth €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILICHUS (aHaIu3a, CHHTE3a,
CpaBHEHUs, Kiaccu(UKaIu, 0000IIEeH ), paCKPhIBATh CMBICI OMOJOTHYECKUX MOHSATUH (BBIICIATH
WX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHATHSIMHU);

OTIPEIeINATh IEeNH JAeSITeNbHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPHUH UX JTOCTHXKEHUS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISMH;

HCIOJIb30BaTh OMOJOTHYECKHE MOHATHS TSl 0OBsICHEHHsI (PAKTOB U SBICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, 1O AHAIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B pPaCCMATPUBAEMBIX SIBICHHUSX, (POPMYIHPOBATH BBIBOJABI U

3aKJIIOYCHHUA



INPUMCHATE CXCMHO-MOJCJIBHBIC CPCACTBA MJIA TMPCACTABICHHUA CYIICCTBCHHBIX CBSI3el U
OTHOIICHWI B H3y4aeMbIX OHMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUM pPA3HOTO POJa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaL[I/IOHHBIX HCTOYHHUKAX,

pa3pabaTheiBaTh IUIAH PEHICHHS MPOOJEMBbI ¢ Y4ETOM aHaIM3a MMCIOIIUXCS MATePUAIBHBIX H
HeMaTepHuaIbHbIX PECYPCOB;

BHOCHUTHL KOPPCKTHBBI B JACATCIBHOCTL, OLCHUBATHL COOTBCTCTBUC PCE3YIJILTATOB LCJIAM,
OLCHUBATb PUCKU HOCJ’ICI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX PpEaJbHOrO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

PasBUBATh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUH KU3HCHHBIX HpO6HeM.

2) 6a30BBI€ UCCEAOBATEIBCKUE JEHCTBUA !

BIIaJICTh HAaBBIKAMH y4YeOHO-UCCIICIOBATENILCKOM W IMPOCKTHOH JIEATEIHHOCTH, HaBBIKAMH
pasperieHnss TpoOieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IIOMCKY METOJ/IOB
PEIICHHUA MPAKTUYCCKUX 3aaa4, IPUMEHCHUIO Pa3JIMYHbIX MCTOOOB IMMO3HAHUA,;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI JACATCIIBHOCTH 110 IMOJYYCHHMIO HOBOIO 3HaHUsA, Cro
WHTEPIPETAINH, TIPEOOPa30BAHHUIO M MPUMEHEHHIO B YICOHBIX CUTYAIHSIX, B TOM YHCJIE TP CO3TaHUU
YUeOHBIX U COITUATBHBIX ITPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIUICHHS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMH
MOHATUSMHU B METOJIAMU;

cTaBuUTh M (opMyiarpoBaTh COOCTBEHHBIC 3aJa4yll B 0OPa30BATEIBHOW JEATEILHOCTH |
KU3HCHHBIX CUTYaIUsX;

BBISIBJISITH IPHYUHHO-CIICACTBEHHBIE CBS3H M aKTyaIM3MpPOBATh 3a/1a4y, BBIIIBUTATh TUIIOTE3Y €€
peleHus, HaXOAUTh apryMEHTHI JUIS JJOKAa3aTelbCTBA CBOUX YTBEP)KICHHM, 33a1aBaTh MapaMeTphbl U
KPUTEPHH PEILICHHS,

aHAJIM3UPOBATh MMOJIyYCHHBIC B XOJI€ PEIICHUS 3a/1a4i PE3y/IbTaThl, KDUTHYCCKH OI[CHUBATH MX
JOCTOBEPHOCTb, TPOTHO3UPOBATHh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh IICJICHANIPABIICHHBIA TIOMCK TIepeHOCa CpPEACTB W CHOCOOOB JIEHCTBHUS B
podecCHOHANBHYIO CPENyY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIC UJEH, TIPEIaraTh OPUTUHATIBHBIE TIOIXOAbI U PEUICHHs], CTABUThH MPOOIEMBI U
3aJ1a4u, JOMYCKAIOINe allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ uHpOopMmanuei:



OPUEHTUPOBATHCS B PA3THMUHBIX UCTOUHUKAX UH(OPMAIH (TEKCTe Yy4eOHOTO MOCOOHS, HAyYHO-
MOTYJISIPHOM JINTEpaType, OMOIOTUYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MlHTEpHeTE), aHAIM3UPOBATh HHPOPMALIUIO PA3IUYHBIX BHJIOB U (JOPM MPEACTABICHHS, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampochl W MPUMEHATh pa3IWYHBIE METOJAbl NpPU TIOMCKE H 0TOOpe
Ouoorndeckoi HHPOpMAIUH, HeOOXOIUMOM TSl BRITTOJTHEHUST YICOHBIX 33/1a4;

npuoOpeTaTh OMBIT  HCHOJB30BaHUA WH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUSI PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbBHO ~ BbIOMpaTh  ONTUMAlbHY0  (QOpMYy  MpeACTaBICHUS  OMOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOE€);

WCTIONb30BaTh HAYYHBIM SI3BIK B Ka4deCTBE CpEACTBA NpH padboTe C OHOJIOTHYECKOM
uHpopmanyend: NPUMEHATh XUMUYECKHe, (U3MYECKHe W MaTeMaTUYecKue 3HaKu M CHUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh ©  MpeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HAaBBIKAMU PACIIO3HABAHMS U 3alUThl UH(QOpMaK, HHHOPMALIMOHHON 0€301acHOCTH
JUYHOCTH.

OBnazneHue yHUBEpPCAIIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

1) oGmieHwue:

OCYILIECTBIISITh KOMMYHHMKAIIMM BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBATH B TUAJIOTE WU
JMCKYCCUU TIO CYIIECTBY 00CYX/JaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJIbHO BBINIOJHEHHS IMpeajgaraeMoil 3ajadd, YYWUTHIBATh HHTEPECHl U  COTJIACOBAaHHOCTh
MO3UIMHI APYTUX YYACTHUKOB JAUAJIOTa WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJCTBA OOIEHUS, MOHMMATh 3HAYCHHE COLIMAJIBHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallMi, yMEThb CMSAr4aTh KOH(IUKTBI U BECTH
MIEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMHU CIIOCOOaMU OOIIECHHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JMIOJe, TMPOSIBIATh YBAXKHUTEIBHOE OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOH ¢dopme
(bopMynUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB.

2) coBMecCTHasl eSITeIbHOCTD:

MOHMMAaTh W HCHOJb30BATh IMPEUMYIIECTBA KOMAaHIHOW M HMHIMBUAYAJIbHOW paboOTHl IpH
peleHn OUoIOTHYecKO Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS TPYNIIOBBIX (HOpM

B3aMMO/ICHCTBUS IIPH PELICHUH y4eOHOH 3a1auH;



BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4jeHa KOJUIEKTHBA;

IIPUHUMATD LI€JIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 1O
€€ JNOCTH)KEHMIO: COCTaBIATH IUIAH JEWCTBUH, PAaCHpenesATh POJU ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHUBATh KAa4eCTBO CBOETO BKJIAJa M KAKIOTO YYAaCTHHKA KOMAaHIbI B OOIIMHA pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IPOEKThI, OLIEHMBATh HUJIEM C IMO3UIUH HOBU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISAITh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMUHBIX CUTYALUSIX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JE€HCTBUSIMU:

1) camoopranuzanusi:

HCIO0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl BBISIBJICHUS IPOOJIEM U UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OHMOJOTMYECKMX 3HAHMM LEJIEBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOUX
JNEUCTBUSAX M IOCTYNKax IO OTHOLICHWIO K >KMBOM IIPHUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPYKAIOIIHNX;

CaMOCTOSTEJIBHO OCYIIECTBIISATH 03HABATENbHYIO JESTEIbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTH
1 GOpMyIIMpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEeNIbHON AEATEIBHOCTU M dKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH pEIIEHUs MpoOJeMbl C Y4ETOM HMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAIIOUTECHUH];

Jie7IaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO IIHPOKOM SpyIUIIMKM B pa3HbIX 001aCTAX
3HaHUH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb!

JaBaThb OLIGHKY HOBBIM CHUTyallUsiM, BHOCHTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHMBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM TO3HABATEJIbHOW pe(dIeKcHM KaKk OCO3HAHHUS COBEpILIaeMbIX JIEHCTBUH U
MBICTIMTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHH, MCIOJIB30BaTh NMPUEMBI peduieKCuu s

OIICHKU CUTyalluu, BBI60pa BCPHOTI'O PCIICHUA,



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PELICHHS M0 UX CHIDKEHUIO;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPU aHAJIM3E PE3YJbTaTOB JCATEIbHOCTH;
3) npunsTHE CeOs U IPYTUX:

MPUHUMATH ce0s, TOHUMAas CBOM HEAOCTATKH U JIOCTOMHCTBA;

MPUHAMATh MOTUBBI M QPTYMEHTHI IPYTUX MIPH aHAJIM3E PE3YJbTaTOB JACATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLIHOKH;

pa3sBUBaTh CII0COOHOCTh IIOHUMATH MUD C MMO3UIUU APYIoro 4€JI0BCKa.

Hpe}IMeTHble PE3yJbTaThbl

[IpenmeTrHble pe3ynbTaThl OCBOGHMS CojAep)KaHUs YyueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHrne MPO(PHIBHOTO OO0y4deHUs OOydJarolmuXcs
ouonoruu. OHM BKIIIOYAIOT: cHenuduueckue JUisi OMOJOTHMH HaydHbIEe 3HAHUS, YMEHHUS M CHOCOOBI
NEUCTBUIM 1O OCBOEHMIO, MHTEPIPETAllMd W MpeoOpa30oBaHMIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJYYCHUIO HOBBIX 3HAHMM M WX TMPUMEHEHHIO B DPA3IUYHBIX Y4EOHBIX, a TaKKE B PEAThbHBIX
KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3ynbTaTsl PEACTaBICHBI 110 TOJaM U3Y4YCHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydeOHOTo mpenMera «buosorus» B 10 Knacce OJKHBI
OTpaXKaTh:

cOpMUPOBAHHOCTh 3HAHUN O MECTE€ W POJM OUOJIOTHUH B CHCTEME ECTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB NPHUPOJABI U PEIICHUU
mpo0JieM palMoOHAIBHOTO MPUPOJOTNOIb30BaHUS, O BKJIAJIE POCCUUCKHX M 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OHOJIOTUY;

BIIQJICHUE CHUCTEMOU OWOJIOTMUECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJATaoIue
OMOJIOTMYEeCKHEe TEPMHUHBI M TOHATUS (KU3Hb, KIETKA, OpraHu3M, MeTaboJu3M, TOMEeOcCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, W3MEHYHBOCTb, POCT M PpPa3BUTHE),
ounosornueckre Teopur (kiaetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
teopust HacienctBeHHOcTH T. Moprana), yuenus (H. 1. BaBuioBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTeHMIi), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB IEPBOTO IMOKOJICHUS,
pacuiernuieHus, YUCTOThl FaMeT, He3aBUCUMOro HacnefoBaHus ['. MeHaens,, roMOJIOTUYECKUX PAJIOB B
HacnencTBeHHOU n3menunBocT H. 1. BaBunosa), mpuHIMIBI (KOMITTIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMM METOJaMHU HAy4HOTO TIO3HAHUS, HCIONb3yeMbIX B OHMOJOTHYECKHX
HCCIIEIOBAHUSIX KUBBIX 00BEKTOB (OTIHCaHNE, U3MEPEHHE, HAOMIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT,

OJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OPraHu3MOB, B TOM YHCIIC 6aKTepHﬁ, FpI/I60B, paCTCHHﬁ,



KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTEHUH, JKUBOTHBIX, YEIOBEKa,
MPOIIECCOB JKU3HEACATEIILHOCTH, MPOTEKAIOMIUX B OpPraHM3Max PAaCTCHHMMH, JKMBOTHBIX M 4YeEJIOBEKa,
OMOJIOTUYECKUX MPOIECCOB: OOMEHa BemIeCTB (MeTa0OJM3M), MPEBPAIICHUS SHEPrHH, OpOKEeHUs,
aBTOTPO(HOTO U TETEPOTPO(GHOTO THIIOB NMHUTaHHs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, SMOpPHOreHe3a, MOCTAMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHUS, WHIMBHIYATbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHS I'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABJIMBATH B3aMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH U WX (QYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W WX (QYHKIUSIMH, MEXKAY OpraHaMH M CHCTEMaMH OPraHoOB y
pacTeHuii, )KUBOTHBIX M YeIOBEKa W MX (QDYHKIHMSIMH, MEXKy CUCTEMaMH OPTaHOB M MX (YHKIUSIMH,
MEX]ly dTaraMd OOMEHa BElIeCTB, dTalaMy KJIETOYHOTO IUKJIA M JKM3HEHHBIX ITMKJIOB OPTaHHU3MOB,
sTanaMu 3MOPHOHAJIBHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUNOM, (PEHOTUNIOM M (HaKTOpaMU Cpeibl
oOuTaHu;

YMEHHE BBISBISATH OTIUYUTEIFHBIC TPHU3HAKH JKUBBIX CHCTEM, B TOM 4YHCIE pACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIHME AapryMEHTHI, OHOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeJIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIIIT;

YMEHHUE pellaTh OHOJIOTMYECKHE 3a/laud, BBISBISATh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXAY
UCCIIElyeMbIMU OMOJIOTHYECKMMHU IIPOLECCAaMU U ABJIEHHUSAMH, JEJaTh BBIBOJABI M IIPOTHO3bI Ha
OCHOBAHMU TOJTY4YEHHBIX PE3YIbTATOB;

YMEHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUECKUE pabOThl, COONIIOIATh MTpaBuiIa IpU padboTe C
y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHUEM;

YMEHHUE BbIIBUTaTh TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBaMU, (GOPMYIUPYs
LIeJIb UCCIIEI0BaHMs, aHAJTU3UPOBATh MOJyYEHHBIE PE3YNbTAThl U JeIaTh BEIBObI;

YMEHHE Yy4yacTBOBAaTh B Yy4eOHO-MCCIIEJOBATENbCKON paboTe 1Mo OHONOTHH, SKOJOTHUM U
MEAULMHE, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HAy4YHbIX OOLIECTB, U MyOJIUYHO MPEJICTABIAThH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBATh STHUYECKHE ACIEKThl COBPEMEHHBIX HCCIEeI0BaHUNA B 007acTH OMOJIOTMU U
MeAULUHBI (KIOHMPOBAHUE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HANpaBJIEHHOE U3MEHEHHE IeHOMa U
CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILECTBJIATh OCO3HAHHBIM BBIOOp Oyaymied npodeccHoHanbHOM AEATENbHOCTH B
oOnact OWOJOTUM, MEIUIMHBI, OHMOTEXHOJOTMH, BETEpUHAPHH, CEIBCKOTO XO3sHCTBa, MHUIIEBOMN
MIPOMBIIIIEHHOCTH, YIIIYOJSTh IO3HABATENbHBIA WHTEpPEC, HAIpPaBJICHHbI HAa OCO3HAaHHBINH BBIOOP
COOTBETCTBYIOLIEH Mpodeccud U MpoAOJDKEHHE OMOJIOTHYECKOro 00pa3oBaHUS B OpraHM3allUsaX

cpenHero mpohecCuoHaNBHOTO U BHICIIEro 00pa3oBaHMUsl.



[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOro mpenmera «buosorusi» B 11 Knacce JTOJKHBI
OTpaXarh:

c(OPMHUPOBAHHOCTh 3HAHUU O MECTE€ W POJM OWOJIOTMM B CHUCTEME ECTECTBCHHBIX HAyK, B
(hopMHPOBaHHH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOIBI U
PEIICHUH 3KOJIOTHYECKHX MPOOJIeM YeIOBEYECTBA, a TAKXKEC B PEIICHUH BOIPOCOB PAIlHOHATBLHOTO
MIPUPOJIOTIONIG30BaHUS, W B (OPMUPOBAHUU IICHHOCTHOTO OTHOIICHUS K TIPUPOJIE, OOIIECTRY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3aPYOCIKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE OUOJIOTHY;

YMEHHE BIIQJICTh CHUCTEMOUW OHOJIOTUYECKUX 3HAHWW, KOTOpas BKJIIOYACT OINPEACICHUS H
MMOHMMAHKE CYITHOCTH OCHOBOIIOJIATAIOIIMX OHOJIOTHYCCKIX TEPMUHOB U MOHATHH (BUI, SKOCHCTEMA,
ouocdepa), Omosornueckue Teopuu (dBosrormoHHas Teopus Y. JlapBuHa, CHHTETHYECKash TEOPHS
sBosmonnn), yueHus (A. H. CeBeprioBa — o myTsax U HampasieHusx 3BoJironny, B.M. Bepuanckoro — o
ounocdepe), 3akoHbl (TeHeTmueckoro paBHoBecus Jk. Xapmu um B. BaitnGepra, 3apossimieBoro
cxonctBa K. M. bopa), mpaBuna (Mmuaumyma 1O. JInOuxa, SKOJOTHYECKOW THPAMHABI SHEPTHH),
runoTessl (runote3a «vmupa PHK» V. I'nnbepra);

YMEHHE BIIAJICTh OCHOBHBIMH METOJAaMH HAyJHOTO IIO3HAHWS, UCIOJb3yeMBIMA B
OMOJIOTMYECKUX MCCIIEOBAHUSIX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHCaHUE, U3MEpPEeHHe, HaOII0/IeHuE,
SKCIEPHUMEHT), CHIOCOOaMU BBISIBJICHHSI M OIICHKU aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCNATh CYLIECTBEHHbIE MPU3HAKU: BUJOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMIM3UPYIOUIETO, ABWKYILETO M Pa3phIBAIOIIET0 €CTECTBEHHOrO0 OTOOpa, alljIoNnaTpuyecKoro U
CUMIATPUYECKOTO BUI000PA30BaHMs, BIUSHUS ABHKYIIUX CHJI SBOJIIOIMM Ha TeHO(GOH] MOMYIISALUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHUs, 4YepelOBaHHUS HaIPaBJICHUN HBOJIIOLIUH,
KpYroBOpPOTa BEILIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTAHABJIMBATh B3aUMOCBSI3U MEXKAY IMPOLECCAMH 3BOJIONUH, JBIXYIIMMH CHIAMU
aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCHUCTEM U MPUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBJIATH OTIWYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, MPUCHOCOOJIEHHOCTh BUIOB K
cpene oOuTaHus, aOMOTHUECKUX M OMOTHYECKUX KOMIOHEHTOB IKOCHCTEM, B3aUMOCBS3€e OpraHu3MoOB
B COOOIIECTBAaX, aHTPOTIOT€HHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJIOTMYECKYI0 TEPMHUHOJIOTUIO H
CUMBOJIUKY ISl I0Ka3aTeIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYII, B3aUMOCBSI3U
OpraHU3MOB M CpeAbl OOUTaHHS, EIUHCTBA UEIOBEUECKUX pac, HEOOXOJAMMOCTH COXpaHEHHS
MHOT000pa3usi BUAOB U HIKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OUOJIOTHYECKHE 3a/1adyM, BBISBISATH MPUYUHHO-CICJCTBEHHBIE CBS3U MEXIY
UCCIIeTyeMbIMU OWOJIOTUYECKUMHU TPOILIECCAaMU W SBJICHHUSMH, JeNaTh BBIBOJBI W TMPOTHO3BI HA

OCHOBAHUU MOJYUCHHBIX PE3YJILTATOB,



YMEHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKUE pabOThI, COONIIOIATh MpaBHiia IpU padoTe C
y4eOHBIM 1 JIabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEICTBAMHU, (POPMYIHPYS
1L[eJ1b UCCIIEI0BAaHUS, aHAJIM3UPOBATD [IOJIy4YEHHbIE PE3YIbTAThl U JA€TIaTh BHIBOJbL;

YMEHHE Yy4acTBOBAaTh B Yy4eOHO-HMCCIIEIOBATENBCKON paboTe 1Mo OHWONOTHH, SKOJOTHH U
MEJUIMHE, MPOBOAMMOM Ha 0a3e UIKOJIbHBIX HAay4yHBIX OOIIECTB, U IYOJUYHO IPEACTABIATH
MOJTyYCHHBIEC PE3yIbTAThl HA YICHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHWBATh TMIOTE3bl U TEOPUH O MPOMCXOXKICHUM KHU3HM, YEIOBEKA M UEIOBEUECKUX
pac, 0 Ipu4YMHax, NOCIEICTBUAX U CIIOCO0aX MPeIOTBPAIeHH II100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuoHaNbHOW AESITEIBHOCTH B
obnactu OWOJIOTHH, HKOJIOTUH, HPHUPOJONOJIb30BAaHUS, MEAULMHBI, OMOTEXHOJOTUH, TICHUXOJOTHUH,
BETEPUHAPUH, CEIIbCKOTO XO3SICTBAa, MHILIEBON MPOMBIIUIEHHOCTH, YIIYONSATh IO3HAaBATEIbHBIN
WHTEpEC, HaINpaBJICHHbI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONMICH MpOECcCHu U TPOJOJKEHUE
OMOJIOTMYECKOr0 O00pa3oBaHMS B OpraHU3alUsAX CpPEIHEro MpOoQPEecCHOHANIBHOTO M BBICHIETO

o0OpazoBaHwUsI.

TemaTudeckoe MIIaHMPOBaHUE

10 kaace
Kosn4yecTBo 4acoB
Ne HaumeHoBaHue
KonTpoan JaekTpoHHbIe (HUpOBHIE)
n/ | pasaeyaoB u TEM Bceer IpakTHyecKn
HbIE o0pa3oBaTejibHbIE pecypchl
n NPOrpamMMbl 0 e padoThI
padoThI
buonorus kak bu6mmoreka [IOK
1 1
Hayka https://m.edsoo.ru/7f41c292
5 ’KuBbie cucTeMbl 5 bubmuoreka [JOK
U MX U3Yy4CHUE https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
3 b 2 0.5
HOMOTHIA TR https://m.edsoo.ru/7f41¢c292
X
4 N P?::Z:ZK:; 10 1 Bubmmorexa LIOK
P t https://m.edsoo.ru/7f41¢c292
KJIETKH
5 Crpoenue u 8 5 bubnunoreka [JOK
(bYHKIIMU KITETKH https://m.edsoo.ru/7f41c292
, | S | . o o
pepatt https://m.edsoo.ru/7f41c292
SHEPTUH B KIETKE
7 HacnencrBennas 9 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

uHpOpMAIHS U https://m.edsoo.ru/7f41c292
peanusanus €€ B
KJICTKE
3 KuzneHnniit 6 1 bubmuoreka [IOK
IIUKJT KIICTKU https://m.edsoo.ru/7f41c292
9 gﬁiiﬁf . 17 15 bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292
OpraHu3MoOB
10 izifffim ' 8 1.5 brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
Opra’Hu3MoOB
I'eneruka —
HayKa o
11 HACJIeICTBEHHOCT 5 05 bubmmoreka [{OK
uu https://m.edsoo.ru/7f41c292
N3MCHYNBOCTHU
Opra’Hu3MoOB
3aKOHOMEPHOCTH
12 HaCJ'Ie)ICTBI;HHOCT 10 1 bubmorexa OK
. https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 6 1 bubnuorexa [JOK
HU3MEHYHBOCTH https://m.edsoo.ru/7f41c292
14 I'enernka 3 05 bu6moreka [IOK
YeJI0BeKa https://m.edsoo.ru/7f41c292
15 Cenekuus 4 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
buorexnonorus u
16 CUHTETHYCCKAS 4 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
Oomoorus
17 PezepBHoe Bpems 1
OO0I11ee KOJIMIECTBO 102 13

4acoB II0 IIporpaMme



https://m.edsoo.ru/7f41c292
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11 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne | HammeHoBaHmMe
(uudpossbie)
n/ | pasgeaoB uteM | Beer | Konrponbu | Ilpaktuyec
11 nporpamMmal 0 ble padoThI KHe padoThl 00pazoBaTeLHEIe
pecypchl
3apoxaeHue u
pazBuTHE bubnuoreka [JOK
1 SBOJTFOIIMOHHBIX 4 https://m.edsoo.ru/7f41
MIpe/ICTaBICHUN ccr4
B OHWoJIOTHH
Muxkpo3BoroIu bubnuorexa [JOK
2 s eé 14 2 https://m.edsoo.ru/7f41
pe3yabTaThI cc/4
MakponsBostonu bubnuorexa [JOK
3 AU el 6 https://m.edsoo.ru/7f41
pe3yabTaThI cc/4
[Ipoucxoxaenu bubnuoreka [JOK
4 ¢ ¥ pa3BUTHE 15 1.5 https://m.edsoo.ru/7f41
’KHU3HM Ha 3emiie cc74
[IpoucxoxaeHu bu6moreka [IOK
5 € YeloBeKa — 10 1 https://m.edsoo.ru/7f41
AHTPOTIOTCHE3 ccr/4
DKoJIoTHus —
HayKa o
B3aMMOOTHOIIEH
USIX OPraHU3MOB bubnuoreka [{OK
6 u 3 0.5 https://m.edsoo.ru/7f41
HaJIOpraHu3MeH ccr74
HBIX CHCTEM C
OKpYyXarolen
cpenoit
Opratams bubnuoreka [JOK
7 cpea oGHTanuA 9 15 https://m.edsoo.ru/7f41
ccr74
DKOJIOTHUS BUJIOB bubmorexa LIOK
8 1t rony it 9 0.5 https://m.edsoo.ru/7f41
ccr74
DKOJI0THUS
bu6mmoreka [JOK
9 COOOIMIECTS. 12 0.5 https://m.edsoo.ru/7f41
DKOJIOTUYECKHue
ccr74
CHUCTEMBI



https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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buocdepa — bubnmoreka [JOK

10 riio0anbHas 6 https://m.edsoo.ru/7f41
3KOCUCTEMA cc/4
Yenosek u bubnuorexa [JOK

11 OKpYIKaroImas 6 https://m.edsoo.ru/7f41
cpena cc/4

12 Pe3epBHOE 8
BpeMs

OO611ee KOJIMYECTBO 102 75

4acoB 10 MporpaMmMme
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