MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
Munncrepcrso oopazoBanusi bearopoackoii odsaacTn
MBOY «COHI Ne3» r. Hosblit Ockoa Besropoackoii odaactu

CoracoBaHo

Ha 3aceganuu MO yuurenei
€CTECTBCHHO-HAYYIHOTO ITUKJIA
MBOY «COII Ne3y

r. Horiit Ockoin
benropoackoit odnactu

ITporokos Ne 01 ot 28.08 2023r.

IIpuusaro

Ha 3ace/laHuu
Mearoru4eckoro CoBeTa
MBOY «COIL Ne3»

r. HoBsrit Ockoun
benropoackoit odnactu

[Tporokosn Ne 01 ot 30.08.2023r.

YTBepxIeHo
MIPUKA30M JIUPEKTOpa
MBOY «COIL Ne3»

r. HoBsrit Ockoun
benropoackoit odnactu
Ne 135 ot 30.08.2023r.

PABOYASA ITPOI'PAMMA

(ID 416323)

yueOHoro npeamera «buosorus. Yriry0jeHHbI YPOBEHD)

Hossriii Ockoua 2023

s ooygaromuxcs 10 =11 xmaccos




MHNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma no yueb6HOMy mpeamery "buonorusa" (masnee - OMOJIOTHS) Ha YPOBHE CPEIHETO
obmiero oopazoBanms pa3padorana Ha ocHOBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-D3 «O06
oOpazoBanun B Poccuiickoii ®@enepauuny, ®PI'OC COO, Konnenuuu npenojgaBaHus y4eOHOTO
npeamera «bHonorus» 1 0OCHOBHBIX MOJIOKEHUH (eepabHON pabodel mporpaMMbl BOCIIUTAHUSL.

VYuebnblii npeamer «buonorus» yriyonéunoro yposus usydenus (10—11 kmaccer) siBisieTcs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHO oOmact «EcTecTBeHHO-Hay4YHBIE mpeaMeTsD». CoriacHo
nonoxxeHussM ®I'OC COO npoduiibHble yueOHbIE TPEIMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM YpOBHE,
SIBJISIIOTCA criocoboM auddepeHmanu oOydeHHs Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUs U
MpHU3BaHbl OOECIIEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHHM OOIINM, CPEIHHM
npodecCHOHAPHBIM ¥ BBICIIAM OOpa3oBaHHEM. B TO ke Bpems KaXIbld M3 ITUX Y4EOHBIX
MPEeIMETOB JIOJDKEH OBITh OpPHEHTHPOBAH Ha MPHOPHUTETHOE pelIeHHe 00pa3oBaTeIbHBIX,
BOCIIMTATENFHBIX W Pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C MpoOpHEeHTAIeld oOyJaromuxes u
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHON 00JacTh HaydyHOTO 3HAHMUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOoMy npeamery "buonorus" maér mpeicraBiieHHMe O LETM M 3ajadax
u3ydyeHus ydyeOHoro mpenmera «buosorus» Ha yriyOa€HHOM YpOBHE, ONpeNeNseT 00s3aTellbHOe
(MHBapMaHTHOE) NPEIMETHOE COJIep’KaHue, €ro CTPYKTYpHUpOBaHUE IO paszjieiaaM M TeMaw,
pacnpeziefieHue Mo KjaccaMm, peKOMEHAYeT MOCIeI0BaTeIbHOCTh N3YUeHUsl yueOHOro MaTtepuaia ¢
YUETOM MEXIPEJAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Ipolecca, BO3PACTHBIX
ocobeHHOCTel oOyuaronuxca. B mporpamme no 6Moj0ruu peain3oBaH MPUHIUI TPEEMCTBEHHOCTH
C wW3y4yeHHWeM OWOJIOTUM Ha YpPOBHE OCHOBHOTO oO0miero oOpa3oBaHus, Onaromapsi uemy
MPOCMATPUBAETCST HAIMPABJICHHOCTh Ha TOCIEAYyIOIlee pa3BUTHE OMOJOTMYECKUX 3HAHUIA,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, HKOJIOTHUYECKOTO
MBIILJICHHS], TPEACTAaBICHUI O 310pOBOM 00pa3e >KU3HH, Ha BOCIUTAHHE OEPEKHOTO OTHOILIEHUS K
OKpYXaloled MpUpoaHON cpede. B mporpamme mo OHOJIOTMHM TakKe IMOKa3aHbI BO3MOXXHOCTH
yueObHoro mnpenmera «buonorms» B peanmzanuu TpeboBannit ®I'OC COO k mmaHUpPYEMBIM
JUYHOCTHBIM, METAallpeIMETHBIM M MpPEeIMETHBIM pe3ylbTaraM oOOydeHHs U B (OpPMHUpPOBAHUU
OCHOBHBIX BHUJIOB y4€OHO-TI03HABATEIBHOM ACITEIbHOCTH 00YYaIOIIUXCS IO OCBOCHUIO COJIEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl.

VYueOusplii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aBepllaeT
Oouosnoruuyeckoe oOpazoBaHHE B IIKOJIE U OPHUEHTUPOBAH HAa PACIIMPEHHE M YIIIyOJieHuEe 3HaHHM
oOyuaronuxcs o KUBOM MpHUpoJie, OCHOBAX MOJIEKYISPHON U KJIETOUHOM OUOIOTHH, SMOPUOJIOTUH U
OMOJIOTHH Pa3BUTHSI, TCHETUKH, CEIEKINH, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO YUYEHUS U KOJIOTHH.

N3yuenue yuebHOro mpeamera «buosorus» Ha yriayOJI€HHOM ypOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY 00Y4YaOIIUXCs K MOCIEAYIONMIEMY MOTy4YeHUI0 OMOIOrMYecKoro 00pa3oBaHus B By3axX U
OpraHM3aIUsaX CpeaHero npodeccuoHanbHOro 00pazoBaHusa. OCHOBY €ro COJEp>KaHUsl COCTaBIISIET
cuctemMa OMOJIOTMYECKUX 3HAHUH, MOJTYYEHHBIX NMPU W3YUYEHUU OOYYAIOUIMMHUCA COOTBETCTBYIOIIHUX
CUCTEeMAaTUYECKUX pa3fesioB OHOJOTMM HAa YpPOBHE OCHOBHOTO oOmiero obpasoBanus, B 10-11
KJlaccax 3TH 3HaHMS MOJIy4aroT pa3BuTHe. Tak, paclIMpeHbl U YriayOieHbl OMOJOrHYecKUe 3HaHUS O
pacTeHusX, )KUBOTHBIX, IpuOax, GakTepusiX, OpraHu3Me 4eJoBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIBHO BKIIIOUEHB! OMOJIOTMYECKHE CBEACHUS NPUKIATHOIO M IMOUCKOBOTO XapakTepa,
KOTOPBIE€ MOKHO MCII0JIb30BaTh KaK OPHUEHTHUPHI JUI MOCIeayoLero Beidopa npodeccun. BozmoxHa
TakKe HWHTerpamus OWOJIOTUYECKUX 3HAHUW C COOTBETCTBYIOIIMMH 3HAHHSIMH, MOJIY4EHHBIMU
00y4aroUMUCS P U3YUYEeHUU (UZUKHU, XUMUH, TeorpaQuu 1 MaTEMaTHKH.

CtpykTypa nporpaMmsl 1o yuebHoMy npeamety "buosnorus" oTpaxaer CHCTEMHO-YPOBHEBBIH
U OBOJIIOUMOHHBIA MOAXOJbl K Hu3ydeHHIo Ouonoruu. CoriacHo MM, H3Y4YalOTCsl CBOMCTBAa H
3aKOHOMEPHOCTH, XapaKTepHbIe JUIS J>KUBBIX CHUCTEM pA3HOTO YPOBHS OpraHM3allid, HBOJIOLHMH
OpPraHM4ecKoro Mupa Ha 3emile, COXpaHEHHMs OMOJIOTHYECKOTo pa3HooOpa3us ruiaHeTsl. Tak, B 10



KJIaCCe M3Y4YalOTCS OCHOBBI MOJICKYJISIPHOW W KIETOYHOW OHMOJOTHH, SMOPHUOJIOTHMH W OHOJOTHH
pa3BHUTHS, TEHETUKU U CENEKINH, OMOTEXHOJOTHH U CHHTETHYECKON OMOJIOTHH, aKTyaTu3upYyIOTCS
3HaHHUS OOYyYaroIMUXCs MO OOTaHWKE, 300JIOTHH, aHATOMHUH, (U3MoJIoTUN 4yenoBeka. B 11 kiacce
M3YYar0TCS SBOJIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Orocdepe.

VYuebnblii mnpenmer «buonorus» mpu3BaH 00€CHEUUTh OCBOCHHE  OOYYaArOIIMMUCS
OMOJIOTMYECKUX TEOPHI W 3aKOHOB, UCH, IPUHITUIIOB U TIPABHII, JIS)KAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, 3HAHUI O CTPOSHUHM, MHOT000Opa3uu U 0COOCHHOCTSIX KJICTKH,
OpraHW3Ma, TMOMYJISIIAKA, OWOIEHO3a, 3KOCHCTEMBI, O BBIJAIOMIUXCS HAYYHBIX JOCTHIKCHUSX,
COBPEMEHHBIX HCCJICIOBAHMSIX B OWOJIOTHH, MPHUKIATHBIX ACIEKTaX OMOJOTWYCCKUX 3HaHwWid. s
Pa3BHUTHS U MOJICPKAHUS HHTEpeca 00yJaromuxcsi K OMOJIOTHU HApSy CO 3HAYUTEIBLHBIM 00bEMOM
TEOPETUYECKOTO MaTepHalia B COJICPIKAHUN TIPOTPAMMBI 110 OHOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C
WCTOpPUEH CTAHOBJICHHS M PA3BUTHS TOW WJIM WHOW OOJIACTH OHMOJIOTHH, BKIIAJIOM OTCUSCTBEHHBIX H
3apy0eKHBIX YIEHBIX B PEIICHHE BAKHEHIIINX OMOJIOTHYSCKUX U IKOJIOTUIECKUX MTPOOIIeM.

Ilenp w3ydeHus ydeObHoro mpenmera «buonorus» Ha yriyOJIEHHOM YpOBHE — OBIAJCHHE
0O0yYJaIONTUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHHONW OpraHW3aI[UH JKUBBIX CHCTEM Pa3HOTO
paHra W TPHOOpETEHHWE YMEHWW WCIOJIb30BaTh JTH 3HaHWS B (OPMUPOBAHWU HHTEpEca K
omnpenenEHHo 061acTi MPoPeCCHOHATBHON IEATETLHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, MIIH K BBIOOPY
y4eOHOTO 3aBe/ICHUS IS POJOJIKEHHUST OMOJIOTHYECKOTO 00pa30BaHus.

JlocTmkeHne TenM w3ydeHus ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM YpOBHE
oOecrieunBaeTCs PEIICHUEM CIICYIONTUX 3a]1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbl OMOJIOTHYECKMX 3HAHHWM: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOPHSIX, KOHIEHIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TPaBHJIAX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KapTHHY MUpPaA; O CTPOCHUH, MHOTOOOPAa3UH U OCOOECHHOCTSIX
OnosloTMUecKnX cucrteM (KJIeTKa, OpraHu3M, IMOMYJsAlMs, BHUI, OHWOreomeHos, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OHOJIOTHY;

03HAaKOMJICHHE 00YyJaroIUXCsl ¢ METOJaMH [MO3HAHUS JKUBOUM MPHUPOABI: UCCIEI0BATEICKUMU
METOJIaMU OMOJIOTHYECKHX HAYK (MOJICKYISIPHOM M KJIETOYHOW OMOJIOTHUH, IMOPHUOJIOTHN U OMOJIOTUH
pa3BUTUS, T€HETUKU U CEJIeKLHUU, OMOTEXHOJOTUM U CHUHTETHYECKOW OWOJIOTHH, IMajJeOHTOJIOTHUH,
9KOJIOTHH); METOJAAMH CAaMOCTOSITEJIbHOIO TPOBEACHUS OUOJIOTUYECKHUX HCCIENOBaHHM B
naboparopuu U B pupo/ie (HalmroaeHue, n3MepeHne, SKCIepuMEeHT, MOJIeIMPOBaHNE);

OBJIaJIcHUE OOYyYalOIIMMKCS YMEHUSIMU: CAMOCTOSTEIbHO HaxOJIuTh, AaHAJIW3UPOBATh M
UCIO0JIb30BAaTh OHOJIOTUYECKYI0O HH(POPMAIUIO; IMOJIb30BATHCSI OMOJIOTMUYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBS3b MEXIY Pa3BUTHEM OHOJIOTHU U COLUATHHO-KOHOMHUYECKUMHU U
HKOJIOTHYECKUMH MpOoOJieMaMU YeJOBEYECTBa; OLEHUBATh MOCIEACTBUS CBOEH IESITENBLHOCTH IIO
OTHOIICHUIO K OKpYXKalolleld MpUpOTHON cpele, COOCTBEHHOMY 3J0POBBIO H  3JI0POBBIO
OKPY)KaIOIIUX JIOfIei; OOOCHOBBIBATH U COONMIOJATH Mephl NPO(UIAKTUKA HHQPEKIIMOHHBIX
3a00JieBaHMii, MpaBuja TMOBEACHUS B Tpupojge U obecredeHus Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCITCNIbHOCTY B YPE3BBIYAMHBIX CHUTYal[MsAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepH30BaTh COBPEMEHHbBIE HAYYHbIE OTKPHITHUS B 00J1aCTH OHOJIOTHH;

pa3BuTHE Yy OOydYaIOLIMXCA HMHTEJUIEKTYAlIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IMpoliecce
3HAKOMCTBA C BBIIAIOIIUMUCA OTKPBITUSMU M COBPEMEHHBIMU HCCIEAOBAHUSIMU B OHOJIOTHUH,
pelaeMbpIMu €10 TIpoOieMaMu, METOJOJIOTHEH OWOJIOTMYECKOTO HCCIIENOBAaHUS, MPOBEICHUS
OKCMEPUMEHTATbHBIX  HCCIEAOBAHMI, pElIeHUS  OWOJOTMYECKHUX  3a/Jad, MOJCIUPOBAHUS
OMOJOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCITUTaHHE Yy OOYYarOMIMXCs [EHHOCTHOTO OTHOINEHHUS K JKMBOM MpUpOaEe B IEIOM H K
OTJIETbHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHHE SKOJIOTHIECKOM, TeHETHIECKON TPaMOTHOCTH,
oO11eit KyIbTypbl TOBEACHUS B IPUPO/IC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpereHue OOyJaAIONMIMMUCS KOMIIETEHTHOCTH B PaIlMOHAJIBLHOM MPHUPOIOTIONB30BAHUT
(coOmroenue mpaBuUil TIOBEIEHUSI B IPUPOJIC, OXPAHBI BHIOB, DKOCHCTEM, OMOC(ephl), COXpaHEHUU



COOCTBEHHOTO 3/I0pPOBBSl M 3/I0POBBSl OKPYXKAIOIIUX JHOAEH (CoOMoAeHnss Mep Mpo(UIaKTUKA
3aboneBaHuii, oOecrieueHHe OE30MaCHOCTH JKU3HEACATENIFHOCTH B YPE3BBIYAMHBIX CHUTYaIHIX
MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) HAa OCHOBE HCIIOJIb30BAaHUS OHOJOTMYECKHX 3HAHUU H
YMEHHI B MOBCEAHEBHOM KU3HH;

CO3/laHME YCIIOBHH JJIsi OCO3HAaHHOTO BBIOOpPa  OOYYaIOUIMMHCS  HMHIUBHIYaTbHOMN
o0pa3oBaTeNbHOW  TPAGKTOPUH,  CIIOCOOCTBYIOIIEH  MOCHEAYyIOMIEMY  NpOQecCHOHATHLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaIbHBIMA HHTEPECAMHU U MMOTPEOHOCTSMU PErHOHA.

OO1iee ynciio 4acoB, OTBEACHHBIX HA U3yYEHHE OMOJIOTMH Ha YIiyOJI€HHOM YPOBHE CPEJHETO
obmiero oopazosanws, cocrabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kiacce
— 102 gaca (3 gaca B HeEINIO).

OT60p opraHU3aIMOHHEIX (OPM, METOJIOB U CPEJCTB OOYUICHUS OMOJIOTHH O CYIIECTBIISICTCS C
yu€ToM crnenu(uKd ero CoJepXaHWs W HaIlpaBICHHOCTH Ha MPOJOJDKEHHE OWOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMIX CPEAHETO MTPO(PECCHOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  yCIIOBUEM MNpU OOydyeHUM OMOJOTMH Ha YIIyOJIEHHOM YpPOBHE SIBISIETCS
npoBeieHne T1abopaTOPHBIX M MPAKTHUECKUX paboT. Taxke ydacTre oOydaromIMXcs B BBITIOJHEHUH
MIPOEKTHBIX M y4eOHO-HCCIIEeI0BATENBCKAX PadOT, TEMAaTHKAa KOTOPHIX OMpPEICTSETCS YYUTEIeM Ha
OCHOBE MMEIOIINXCS MAaTePUATbHO-TEXHUIECKUX PECYPCOB H MECTHBIX IPUPOIHBIX YCIOBHUH.



COJEPKAHUE OBYYEHUA
10 KUIIACC

ConepxaHue NporpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IOCYIAapCTBEHHOU
uroroBou arrecranuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast Ouosioruss — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS OMOJIOTHH.
Buonornyeckne Hayku U U3y4aeMble UMH MPoOsieMbl. DyHIaMeHTaIbHbIE, TPUKIIAJIHBIC W TIOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OWOJIOTHH B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
[Ipodeccun, cs3anHbIE ¢ OHONIOTHEN. 3HAUEHNE OMOJIOTUN B MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa!
MEUIINHE, CEIbCKOM X035ICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IBL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnelt, XK. b. Jlamapk, Y. apBun, Y. I'apseii, I
Mennens, B. U. Bepnaackuii, U. I1. ITaBnos, . U. Meunuxos, H. 1. BaBuios, H. B. Tumodeen-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMuy, «CrucreMa OMOJOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cuctembl Kak mOpeaMmer u3ydeHus Ouosiornu. CBOMCTBa >KMBBIX CUCTEM: €IWHCTBO
XMUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTb, CIOXHOCTb M YHMOPSJIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOpPraHU3allUsl, CaMOBOCIPOU3BEICHHUE, Pa3IPa)KUMOCTh, M3MEHUYHUBOCTb, POCT H
pa3BUTHE.

YpOBHM  OpraHM3alMy  KUBBIX  CHCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIA, TKaHEBBIH,
OpraHW3MEHHBIN, TMOMYISIIIUOHHO-BUOBOM, AKOCHUCTEMHBIN (OMOTEOIEHOTHYECKUI), OnoChepHBI.
[Ipoueccel, nmpoucxoadmue B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKU XKUBOTO. JKHU3HB Kak (opma
cyuiecTBoBaHus Matepun. Hayku, u3ydaromne »uBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpPraHU3alUu.

N3yuenne >kuBBIX cucTeM. MeTonbl Ouosiormdeckod Haykw. HaOmroneHuwe, u3MeEpeHwHe,
AKCIEPUMEHT, cUCTeMaTHh3alus, Meraanainu3. [loHarue o 3aBUCHMON M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMmenTa. lloctaHoBka M mpoBepka rumote3. HyneBas rumote3a. Ilonsarue
BBIOOpKH U €€ pJocToBepHOCTb. Pa3bpoc B Ouosormyeckux JgaHHBIX. OlEHKa JIOCTOBEPHOCTHU
MOJIyYEHHBIX  pe3ynbTaroB. [IpuumHBI HCKaXeHUs pe3ylbTaToB  dKcrepumeHnrta. llonsarue
CTaTHUCTUYECKOTO TECTa.

JdeMoHcTpanun

Tabnumpl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «buonornueckue cuctembl», «CBoiicTBa
KUBOI MaTepumn», «YpOBHHU OpPraHU3alUU KUBOH MPUPoab», «CTpoeHre KUBOTHOM KIeTKU», « TkaHu
KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO oOpraHuzMay, «buoreoneHos», «buocdepar,
«MeToabI U3y4eHUS )KUBOW MTPUPOIBD.

O6opynoBanue: J1abopaToOpHOE OO0OpYyIOBaHHME ISl MPOBEACHUS HAOMIONEHUH, W3MEpEHUH,
JKCIEPUMEHTOB.

IIpakTnueckas padora «lcnosnp30BaHuE pa3InYHbIX METOJ0B IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. Buonorus KijieTrku

Knerka — cTpykTypHO-(QYHKIIMOHATIbHAS €IUHMLA KUBOT0. McTopus oTKpbITHS KIIeTKH. PaboTh
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
I0JIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoabl  MOJIEKYJSPHOM W KJIETOYHON  OMOJNOTMU: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes,  METOJ]  MEYEHBIX  aTOMOB, middepeHnnanbHoe  LEHTpU(YTHpOBaHUE,



KyJIbTUBUPOBAHHE KIETOK. M3yuenue QuKkcuposanHvix Kiemox. DJIEKTPOHHAs MHUKPOCKOIIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

TaGmuuet u cxembl: «CBETOBOM MUKPOCKOI, «JIEKTPOHHBIN MUKPOCKOT», «MIcTOpHs pa3BUTHS
METOJIOB MUKPOCKOTII.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOIpENnaparbl pPacTUTEIbHBIX, JXHUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «/3ydeHne METOJOB KIETOYHOW Owonorun (Xpomatorpadus,
anekrpodopes, muddepennnanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XHWMHMYECKUHN COCTAaB KIETKH. Makpo-, MUKpO- U yJIbTpaMUKpOIEMEHThI. Bota u €€ poisib Kak
pacTBOPUTEINSI, peareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYJIsnuu. MuHepalbHbIe
BEIIECTBA KJIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BemiecTBa KJIETKH. buosormyeckue mnosmmepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOM Mojekyibl. [lepBuuHas cTpykTypa Oenka, NENTHIHAs CBA3b.
Bropuunas, TpeTnyHas, yeTBepTHUUHas CTPYKTYphl. JleHaTypauus. CBoiicTBa 6enkoB. Kinaccuduxarms
oenkoB. buonornueckue pyaknun 6enKoB. /Ipuonsi.

YrneBoapl. MoHOcCaxapuabl, TUCaXapuIbl, OJUTOCAXapHUIbl U Mojucaxapuabsl. OOmuid miaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. bronorndeckue GyHKIUN yriIeBOIOB.

Jluuger. ['uapodunsHO-TUIpOPOOHEIE cBOMcTBA. Knaccubukamus nunuaoB. Tpuriviepusl,
dbochomumuapl, BockH, crepounabl. buosormueckwe ¢yHkiuu aunuao. OOmme CBOMCTBa
OMOJIOTHYECKHX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO, TTOJTYITPOHHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK um PHK. Crtpoenme HyKIeMHOBBIX KHUCIOT. HykieoTHbI.
[Mpunnun kommuiementapuoctu. IlpaBuno Yapradhda. Crpykrypa JHK — nBoiinas crompais.
Mecronaxoxaenue u ononorndeckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B knetke.

Crpoenne Monekynbl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonorunueckue
¢byakuun  AT®. BoccraHOBIEHHBIE  TMEPEHOCYHMKH, WX GYHKIMM B KIeTKe. /Jlpyeue
nykneosuompugocgpamor (HT®). CexBenupoBanue [IHK. Memoowi eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouosorusi: Ouoxumuyeckue u OuOpU3MUECKHE HCCIEAOBaHUsA COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYpPbI OUOMOIIEKYI. Modenuposanue cmpykmypol u GyHKyuti OUOMOREKy1 U
ux xomnnexcos. KomnviomepHulil Ousaiin u OpeaHudeckuil cuHme3 OUOMONEKYN U UX HenpupoOHbIX
aHanoz2os.

JdeMoHcTpanun

[Toptpetsr: JI. [lomunr, Ix. Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®pankiun, ®. Conrep, C.
[Ipy3unep.

Juarpammsl: «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOU Ipupoiey, «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabnuie! u cxemsl: «I[lepuoauueckas TabnuIa XUMHUECKUX dJIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI
BOJIbI», «BelecTBa B cocTaBe opraHu3zMoBy, «CTpoeHue MoleKynbl O0enka», «CTpyKTypsl OeTKOBOM
MOJIEKYJIbI», «CTpOEHHE MOJEKYN YIJIEBOAOB», «CTpoeHHe MOJIeKyl JunuaoB», «HyknenHoBbie
KHUCIIOTBI, «CTpoeHne MoJekysibl ATOy.

Ob6opynoBaHue: XUMHUYECKas Mocyia 1 000pyL0BaHHE.

JlabopaTopnasi pa6ora «O0HapyxeHHEe OETKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKIIHID.

JlabopaTtopHasi pabGora «lccnenoBanne HYKJIEMHOBBIX KHUCIOT, BBIIEICHHBIX W3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.



Tema 5. CTpoenune u pyHKIMHU KIETKH

Tumbl KJIETOK: JSyKapHOTHYecKas U mpokapuotuueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHUS KJICTKH.

Crpoenne npokapuoTHueckoil kieTku. Kierounast crenka Oakxtepuii um apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOTPOPHON W aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo W posib IPOKApHOT B
OnoIIeHO3aX.

Crtpoenrie u (QYHKIIMOHHPOBAHUE OJyKapuOoTHYecKOoW kieTku. Ilmasmatmueckas memOpana
(mmazmanemma).  CTpykTypa  IUla3MaTHUecKOW  MeMmOpaHbl.  TpaHCIOPT  BEIIECTB  uepe3
IUTa3MaTHYECKyI0 MeMOpaHy: TacCUBHBIN (muddysus, obOneryénHas auddy3us), aKTHBHBIN
(TIepBUYHBINA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [loxynpornnaemocts MeMOpanbl. Pabora HaTpwmii-
KaJIMEBOT0 Hacoca. DHJOLUMTO3: MUHOLNUTO3, (haronuTo3. Jk3ounTo3. Knerounas crenka. CTpykrypa u
(YHKIMY KJIETOYHOM CTEHKHU pacTeHH, rpruOoB.

Huronnazma. [lurozons. Ilurockenmer. JIBmwkenwe muTormia3Mbl. OpraHouabl  KIETKH.
OpnoMeMOpaHHbIE OpraHoufbl KIeTKu: sHaormnazMatudeckas cerb (JIIC), ammapar Tonbaxwy,
JIM30COMBI, MX CTpOeHUe U QyHKIMHU. B3anMocBsa3b 0lHOMEMOpaHHBIX OPraHou10B KieTku. CTpoeHue
TPaHYJSIPHOTO peTukynyma. Mexanuzm nanpasnenus 6enxoe ¢ IIIC. CuHTE3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KIJIETOYHbIX MeMOpaH. [mankuil (arpaHysispHbBIN) SHIOMIA3MATUYECKUIl PETUKYIYM.
CekperopHass ¢ynkuus anmnapara [onbmxu. Moougurkayus 6enkose 6 annapame [ onvodrcu.
Copmuposka 6enxos 6 annapame [ onvoxcu. Tpancnopt BeliecTB B KieTke. Bakyonn pacTuTeabHbIX
kietok. Knerounsiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHoWAbl  KJIETKU: MHUTOXOHAPUH, IUTACTUABL.  [Ipoucxoorcoenue
mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u GyHKITUHA
MUTOXOHApUI M miactuA. IlepBuuHble, BTOpPUYHBIE M CJIOXHBIE MIACTUABI (POTOCHHTE3UPYIOLIUX
AyKapuoT. XJIOPOIUIACThI, XPOMOILIACTHI, JISMKOTIJIACThI BHICIIUX PACTECHUM.

HememOpanHble opranonisl kiaeTku CTpoeHue u GyHKIMH HEMEMOPaHHbBIX OPraHOUIOB KIIETKH.
PubGocomsl. [lpomesicymounvie ¢hunamenmoi. MukpoduiaaMeHTsl. Axkmunosvie MuxKpoguiamenmol.
MplieyHble KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukpotpyoouku. Kinetounsiit
ueHtp. CTpoeHue M JBUKEHHUE KI'YTUKOB U pecHHYeK. MUKpOTpyOOuku IUTOIUIa3Mbl. LleHTpuoss.
benxu, accoyuuposannwvie ¢ muxpoguramenmamu u mukpompyobouxkamu. Momopnvie 6enxu.

SAnpo. Oboouka sapa, XpOMAaTHUH, KAPUOILIA3MA, SIAPBILIKH, UX CTpOeHHE U QYHKUUU. SnepHblii
OenkoBbli  MaTpuKkc. IIpocTpaHCTBEHHOE paCIONIOKEHHE XPOMOCOM B MHTepdasHOM  sjpe.
Dyxpomamun u cemepoxpomamun. benku XpomaTuHa — THCTOHBL. JJunamuka s0ephoti 060104KU 6
mumo3se. Aoepnviii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENIbHAsE XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOMH,
YKUBOTHOM, TPHOHON).

JdeMoHcTpanun

[Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnuupl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOM KIETKHY,
«CTtpoeHne  pacTUTeNbHOW  KiIeTkw», «CTpoeHne  MuTOXOHApUM», «Sapo», «CrpoeHune
IIPOKapPUOTUYECKOMN KIETKH.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl pacTUTENbHBIX, KMUBOTHBIX KIETOK,
MUKpOIIpEnapaThl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOB.

IIpakTuyeckas padora «lI3ydeHne CBOMCTB KIETOUHOW MEMOPAHBI».

JlabopaTopHnass padora «lccnenoBanue IUIa3sMoOiM3a M JIEIUIA3MOJIM3a B PACTUTENBHBIX
KIIETKaX».

IIpakTnueckas padora «/3ydyeHue ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».



Tema 6. O0MeH BelecTB M NpeBpaLlicHHe JHEPTUH B KJIeTKe

AccuMWISIIMSg M AUCCUMIJISIIMSL — JIB€ CTOPOHBI MeTaboim3ma. Tumbl oOMEHa BElIECTB:
aBTOTPOGHBIA M TeTepOTPOQHBIH. YYacTHe KHUCIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTHIecKoe
obecrieyenne kieTku: npeBpameHne AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapakTep
peakuuii KJIeTOYHOro meradosm3ma. DepMeHTHl, UX CTPOCHHE, CBOWCTBA M MEXaHM3M JICUCTBUSL.
KodepmenTsl. OTiamuust pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB. belku-akTuBaTopsl U OSJIKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIM OT Pa3InYHBIX (PaKTOPOB.

[lepBUUHBI CHUHTE3 OpraHUYEeCKUX BelecTB B KieTrke. dorocuHTes. AHOKCuceHHbll U
oKcuzennbvlll pomocunmes y baxmeputi. Ceemocobuparowue nuemeHmsl U NUSMEHMbl PeaKyUOHHO2O
yenmpa. Ponp xjoporutactoB B mpolecce Gotocunreza. CBeToBas U TeMHOBast pas3pl. Domoodvixarue,
C3., C4- u CAM-munwet hpomocunmesa. IlpoayKTHBHOCTH oTOCHHTE3a. BriusHue pa3snudaHbIXx (HakTopoB
Ha CKOPOCTh OTOCHHTE3a. 3HaU€HUE (POTOCUHTE3A.

XemocuHre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUUIUpYIOIMIKE OaKTepHH,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AnarpobOHble opraHusMbl. Bunapl Opoxenus. IIpoaykTbl Opo’keHUS M HX HCIOJIb30BAHUE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPraHU3MbI KaKk 00BEKThl OMOTEXHOJIOTUU U BO30yAUTENH 00JIE3HEM.

AspoOHBIE OpraHu3Mbl. DTalbl dSHEpreTHUeckoro oomeHa. IloaroroBurensHbIi dTam. [ mukomns
— OECKHCIIOPOIHOE PACIIETNIEHUE TITIOKO3bI.

buonoruueckoe okucieHue, WM KJIETOYHOE bIxaHue. Poiab MUTOXOHApPHII B mpoleccax
ounosornueckoro okucienus. [ukmndyeckue peakiuu. OkuciurensHoe GhochopusiupoBaHue. IHepaus
Membpannoeo epaouenma npomonos. Cummes AT®D: paboma npomonnou ATD-cunmasol.
[IpeumymectBa a’poOHOTO TmyTH OOMEHa BeHIECTB TIepea  aHa’poOHBIM. I(HPEeKTUBHOCTH
SHEPTEeTUUYECKOT0 OOMEHa.

JdemoHcTpauuu

[Toptpetrsr: [Ix. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubprt u cxembl: «DoTocuHTE3», «IDHEpreTUUeckuii oOmeH», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKpPOCKOM, OOOpyAOBaHWE IJi MPUTOTOBJICHHS IMOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JladopaTopHasi padora «/3ydeHHne KaTaIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha IMpuMepe
aMuUJIa3bl WM KaTajlasbl)y.

JlabopaTopuasi padora «/3yueHue pepMEHTATUBHOTO pacCLICIUICHUs MEPOKCHAA BOAOPOIa B
PaCTUTENBHBIX U )KUBOTHBIX KIJIETKAX).

JlabopaTopnasi padora «CpaBHeHHE POIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi pa6ora «CpaBHEHHE IPOLECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciiencrBennasi uH(popManusi U peaju3anus eé B KJIeTKe

Peaknum marpuyHoro cuHte3a. IIpuHLIMI KOMIUIEMEHTapHOCTH B PEAKIUAX MaTPUYHOIO
cuHTe3a. Peanmsamms HaciencTtBeHHOW wuH(opmarmu. [‘eHeTHuecKui KOJ, €ro CBOMCTBA.
Tpanckpunuusa — wmarpuunblii cuHte3 PHK. IlpuHumnsl TpaHcKpunuuu: KOMILJIEMEHTAPHOCTD,
AQHTUIAPAIUIEIbHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti kiemxke.
Hexooupyrowue PHK.

Tpancnsauus u e€ srambl. Yuactue TpaHcnopTHelx PHK B OumocuHTese Oenka. YcioBus
o6uocunresa 6enka. Koguposanue amuHokucaoT. Posb pubocom B GrocuHTe3e Oenka.

Cospemennvie npeocmaenenusi o cmpoenuu 2enos. OpraHuzanusi T€HOMa y NpPOKapuoT M
9YKapHOT. Perynsius akTHBHOCTHM T€HOB y HpokapuoT. I'unote3a omepona (. XKaxo0, XK. Mawno).



MonexynapHvle mexaHusmvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomol
2enos. Perymnsnns 0OMEHHBIX TPOIecCcOB B KileTKe. KieTounslil romeocras.

Bupycsl — HekneTouHsle (GOpMBI KHM3HM M oOnuratHeie mapasuTbl. CTpoeHHe NpPOCTHIX HU
CIIOXHBIX BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. JKusnennwvitl yuxn JJHK-codepoicawux supycos,
PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpaHckpunyus, pesepmasa, UuHmezpasa.

Bupycurie 3a0oneBanus denoBeka, KUBOTHBIX, pacteHuit. CIIN]J], COVID-19, conmnansabie U
MEUIMHCKUE MPOOIEMBI.

Buoungopmamuka: umwmeepayus u ananuz oOorvwux maccusos («bigdatay) cmpyxmyprvix
buonocuueckux oaunvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvle @yHkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUI.

Tabmuis! u cxembl: «buocunTes Oenkay, « eneTnueckuit kony», «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCa».

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Knetounslil nuki, ero nepuonsl u perynasuus. Matepdaza u Muto3. OcoOEHHOCTH MPOIIECCOB,
npoTekaromux B uHTepdase. IloaroroBka  kineTtkun K JeneHW0.  [IpecuHTeTHYECKHit
(MOCTMUTOTUYECKHUI), CHHTETUYECKHMH U MOCTCUHTETHUYECKUH (MPEMUTOTUYECKHI) MepuoJIbl
uHTEpPa3Hbl.

Martpuussiii cunte3 JIHK — permukanus. [Ipuniune! perumkanun JITHK: xoMIieMeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIapauieabHOoCTh. Mexannsm perumkanuun JIHK. Xpomocomsr.
Crpoenue xpomocoMm. Temomepbl U TelnoMepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapHOTHIL.
JIMTIOMTHBIN ¥ TaIIONAHBIA HA00PhI XpOMOCOM. ["'oMoTorunYHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Jenenne knetkn — MuTo3. CTaguum MHUTO3a M IPOUCXOAIIME B HUX Hpouecchl. TUmsl MUTO3a.
Kaprokunes n nutokrnnes. buosnornueckoe 3HaueHrEe MUTO3a.

Perymsuus MUTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMMupyemas kjaeTouHasi TuOesb — arnomnTo3s.

Knerounoe sipo, xpomMocombl, (PyHKIMOHaNbHAs TeHOMUKA. Mexanuzmwvl npoaughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas rknemka» — oOuoungopmamuueckue
Mooenu PYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmumel 1 cxembl: <«KU3HEHHBIH LMK KIETKW», «Mutos», «CTpoeHHEe XpOMOCOM,
«Permmukanus JTHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoTpenapathl: « MUTO3 B KJIETKaX KOPEUIKa JTyKay.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopuas padora «HabmoneHne MuTo3a B KJIeTKaX KOHYMKA KOPEIKa JykKa (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. Ctpoenne u pyHKIHUN OPraHU3MOB

buonoruueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIIETOYHEIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJIETOYHBIE I'PUOBI, OHOKJIETOYHbIE BOJOPOCIH, APYrue NpoTUCThl. KooHNanbHbIE OpraHu3MBl.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOTO OpraHu3ma. TKaHHM, OpraHbl M CHCTEMBI OpPraHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Txanu pactenuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3zoBaTeNbHAsA, MOKPOBHAs, MPOBOJAIIAL,
OCHOBHasA, MexaHudeckas. OCOOEHHOCTH CTpOoeHMs, (PYHKUMH M pacloOoKEeHUs TKaHEH B opraHax
pacTeHui.



TkaHU >KMBOTHBIX M Ye€JOBEKAa. THIBI KMBOTHBIX TKAHEW: 3MUTEIUAIbHAS, COCIMHHUTEIbHAS,
MBbIIIeYHasi, HepBHas. OCOOCHHOCTH CTpPOEHHUS, (YHKIMH M DPACHOJOXKEHHS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblE M T€HEpATUBHBIE OpraHbl pacTeHud. OpraHbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U yesoBeKka. DyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omopa Ttena opranuzMoB. Kapkac pacrenuid. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)xHbII1 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBI>KeHUE OpraHu3MOB. [IBWKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KT'YTUKOBOE,
pecHuyHoe. J[BM>KEHME  MHOTOKIETOYHBIX  PACTEHHM: TPOIM3MBI M HAcTUH. JIBHXKEHHE
MHOTOKJICTOYHBIX JKAUBOTHBIX M YeJIOBEKa: MbIlIeuHasi cuctema. Pediexc. CkeneTHbIe MBIMIIBI U UX
pabora.

[Intanne oprammsmoB. lloriomieHne BOJIBI, YIIEKHCIOIO ra3a M MHHEPAJIbHBIX BEIIECTB
pacteHusMu. [IuTaHne KUBOTHBIX. BHYTPHIIOIOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. IIutanue
MMO3BOHOYHBIX JKUBOTHBIX. OTHENbl NHILEBAPUTENBLHOTO TpakTa. [IMieBapUTENbHbIE KEJE3bl.
[InmeBapuTenbHas cHCTEMA YEI0BEKA.

Jpixanue opranu3moB. Jlpixanue pacteHuid. Jlpixanume >KuBOTHbBIX. Juddy3us razoB dvepes
MOBEepXHOCTh KJeTku. KokHoe npixanue. JlprxarenbHas moBepxXxHOCTh. JKabGepHoe u JE€rouyHoe
npIxaHue. [[pIxaHne MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. JBOJIOLHOHHOE YCIOKHEHHE CTPOCHUS
JIErKNX NO3BOHOYHBIX KUBOTHBIX. [[pIXaTenbHas cucreMa 4yesoBeka. MexaHn3m BEHTWISILMM JIETKUX Y
MITUIl ¥ MJIIEKOTIUTAIOMUX. Perymsmus npixanus. [[pixaTenbHbie 00hEMBI.

TpancnopT BemecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI PaCTEHUM. TpaHCHIOPT BEUIECTB Y
XKUBOTHBIX. KpoBeHOCHas1 cuctema n €€ opranbl. KpoBeHOCHasi cuCTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum KpoBooOpaleHus. IBOJIOINHOHHBIC
YCIIO)KHEHHsI CTPOCHMSI KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX JKMBOTHBIX. Paborta cepnuma u eé
perynsuus.

Boinenenne 'y opranusmoB. Beimenenwe 'y pacteHmil.  BbimeneHne 'y KMBOTHBIX.
CoxkpaturenbHble Bakyosd. Opransl BelieneHus. OuibTpaius, CeKpeunst 1 00paTHOE BCachIBaHUE KaK
MEXaHHU3MBbl pabOThl OpPraHoB BblAeNeHHUS. CBA3b MOJOCTU Tela C KPOBEHOCHOW U BBIIACITUTEIBHOM
cucteMaMH. BpigeneHne y TNO3BOHOYHBIX JKMBOTHbIX UM 4enoBeka. [louku. Crpoenue wu
¢byHkronupoBanue Heppona. O6pazoBaHrue MOUYH Yy YEIOBEKA.

3amura y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3moB. CHopel OakTepuil M IUCTHI
MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacrtBa macCUBHON M XUMUYECKOM
3a1uThl. ODUTOHLIMIBL.

3amuTa y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI M MX MPOW3BOAHBIE. 3alllUTa OpraHU3Ma OT
6one3neit. IMmyHHas cuctema denoBeka. KieTouHblil M TyMOpanbHbIE UMMYHUTET. BpoxaEHHBIN 1
NpHOOPETEHHBIN crienupuIeckuii UMMYHHUTET. Teopus KIOHANIbHO-cenekTuBHOro mmmyHutera (I1.
Opnux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHl OpraHu3MOB. Poyib BpOXAEHHOTO
MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PazmpaxumMocts U peryimsauus y opranu3moB. Pa3apakxuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3apaxxumocCTs U perynsauus y pacreHui. PocToBbie BenecTsa U X 3Ha4CHUE.

HepBHas cucrema u pediekTopHasi perynasius y >KUBOTHBIX. HepBHast cuctema u €€ OTAEebI.
OBOJIIOLMOHHOE YCJIO)KHEHUE CTPOCHMSI HEPBHON CHCTEMBI y *KMBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycnoBHbie U yCIOBHBIE pe(IEKCHI.

I'yMopanbHasi peryiasiuus W SHIOKPUHHAs CHUCTEMa >KMBOTHBIX U uenoBeka. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX FOPMOHBI. JIelcTBHE TOPMOHOB. B3aMOCBS3b HEPBHOW U YHIAOKPUHHOU
cucteM. [‘unoranamo-runoduzapHas cuctema.

JdeMoHcTpanuu



IToptper: U. I1. I1aBnoB.

Tabmumer u  cxembl: «OMHOKIETOUYHBIC BOJOPOCTH», «MHOTOKIETOYHBIC BOIOPOCIHY,
«baxrepun», «Ilpocreiimmue», «Opranbl LBETKOBBIX pacTeHUi», «CUCTEMBI OPraHOB NO3BOHOYHBIX
KUBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX», «TkaHu pacreHuin», «KOpHEBBIE CHCTEMBI»,
«Ctpoenne crebns», «CTpoeHUE JTMCTOBOW TUTACTUHKWY, «TKaHH KUBOTHBIX», «CKEJIeT 4elloBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHOcHass cucrtemay, «JlpixarenpHas cucremay, «HepBHas
cuctemay, «Koxa», «Mplleunas cucteMay, «BbiaenurensHas cUcTeMay, «JHIOKPUHHAS CHCTEMay,
«Ctpoenne MbIp», «Mmmynutery, «KumedHononocTHsie», «(Cxema TMNHTaHUS PACTEHUI,
«KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX >KHUBOTHBIX», «CTpoeHue Truapb», «CTpoeHUE IIaHaApH,
«BHYTpeHHEe CTpOCHHUE TOXKISBOTO YepBs», «HepBHas cucrema peidy», «HepBHAs cucTeMa JSTYIIKN,
«HepBHast cuctema mnpecmbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIeKonuTamux», «HepBHas cucrema yenoBekay, «Pediexcy.

OGopynoBaHue: CBETOBOM MHKPOCKOTN, MHKpPOIpEnapaThl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKaHEW, pPaKOBHUHBI MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, HIJIOKOXXHX, >KHBBIC
SK3EMIUISIPhl KOMHATHBIX PACTEHUU, TepOapuul pacTEHUW pPa3HBIX OTAENOB, BIAKHBIC MpPEMapaThl
JKUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKIIUM OECITO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeJIOBEKa,
000opyI0oBaHUE TSI IEMOHCTpAIMH TIOYBEHHOTO W BO3MAYIIHOTO IMHUTAHUSI PACTEHUM, PACIICTIIICHUS
Kpaxmana ¥ OelKoB MoJ JeicTBUEeM (EepMEHTOB, 0OOpyJAOBaHWE IS JEMOHCTPAIMH OIBITOB TIO
M3MEPEHUIO JKMU3HEHHON EMKOCTH JIETKUX, MEXaHW3Ma JBIXaTeIbHBIX JIBM)KCHHUH, MOJEIN TOJOBHOTO
MO3Ta Pa3TUIHBIX KHBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHeu >KUBOTHBIX).

JlaGoparopHas padora «/3ydeHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHSI OpPraHW3MOB: Oecrmojioe (BKJIIOYas BETEeTaTHBHOE) M TOJIOBOE. Buibl
0€ecIoI0ro pa3MHOXKEHUS: TIOYKOBAaHUE, CIIOPYISALUS, pparMeHTals, KIOHUPOBAHHUE.

[TosmoBoe pazmuoxkenue. [lomoBbie kieTku, Wi ramersl. Menos. Craauu Mmeito3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii cMbicii Melio3a U T0JIOBOTO Tpoliecca. Meio3 u
€ro MeCTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapieBoe pasButue. ['amerorenes y >kuBoTHbIX. [lonoBeie xene3sl. OOpazoBanue u
pa3BUTHE NOJIOBBIX KJIeTOK. CniepmaroreHes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

OmnonoTBopeHre U SMOpHOHANIbHOE pa3BUTHE KHUBOTHBIX. (CHocoObl OIIOIOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJOrUS — Hayka O Pa3BUTHHU
opraHu3MoB. Mopgocenes — oOna u3 enasuvix npodirem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopghozceneza. Ctaauu >MOpUOreHe3a JKUBOTHBIX (Ha mpuMepe Jsrymku). Jpoonenue. Tursl
npobnenus. [emepmunuposanunoe u HeodepmMunuposanumoe opoonenue. bnacmyna, muner Oiracmyn.
OcobenHoct ApoOeHHUs] MIIEKOMUTAIONIUX. 3apOJbIlIeBble JHUCTKH (TacTpylsuus). 3akiajaka
OpPraHoB M TKaHEW M3 3apOJbIIIEBbIX JUCTKOB. B3auMMHOE BIMsSHHE YacTeld pa3BUBAIOLIETOCS
3apojpima (dMOpHOHANBbHAS WHAYKIMUS). 3akiajJka IUlaHa CTPOCHHSI XKHUBOTHOTO KaK pe3ylbTaT
MepapXUUYeCKUX B3aMMOJEHCTBUN TeHOB. BnusHue Ha HMOpPHUOHANBHOE pAa3BUTHE PAa3TMUHBIX
(hakTOPOB OKPYKAOIIEH CPEIBI.

Poct u pasButne xuBoTHBIX. [locTamMOpuoHanbHbI mepuo. Ilpsmoe u HempsMoe pa3BUTHE.
Pa3BuTne ¢ Mmeramopo3oM y 6€Cri03BOHOUHBIX U ITO3BOHOYHBIX KUBOTHBIX. brosiornueckoe 3HaUeHUE
MPSIMOTO M HEMPSIMOTO PAa3BUTHUSL, UX PACIIPOCTPAHEHUE B IpUpoe. TUIBI pocTa KUBOTHBIX. DAKTOPHI
PETYIAIIMA POCTa XUBOTHBIX U 4eloBeka. CTaguu MOCTIMOPUOHAIBLHOTO Pa3BUTHS Y JKMBOTHBIX U
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHne U cCMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.



PasmHuoxenne u pasButHe pacreHuil. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM LUKJIE
pactenmii. OOpa3oBaHue crop B mpoliecce Meiosa. ['amerorene3 y pactenuil. OmiogoTBOpeHUE U
pa3BUTHE pPACTUTENIbHBIX OpraHu3MoB. [[BOWiHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX pacTCHHIA.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOTe€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpauuu

[Toptpetst: C. I'. HaBamun, X. llInemasn.

Tabmuuer u cxembl: «BereratuBHOoe pa3MHOXKeHHE», «THIBI 0Gecroysoro pa3MHOXKEHHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHAIbI», «Pa3MHOMXEHHE SBIIIEHb», «Pa3MHOXEHHE Tuipb», «Menosy,
«Xpomocombly, «l'amerorenes», «CTpoeHue SUIEKIECTKH U crepMmaTo3onaa», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsMoe n Henpsmoe pasBuTHE», «Pa3BuTHE MalCKOro *Kyka», «Pa3Burue capaHum»,
«Pa3BuTne nArymku», «/[BoliHOE OMIIOJOTBOpEHHE Y LBETKOBBIX pacTeHuil», «CTpoeHue ceMmsH
OJHOJOJIbHBIX W JIBYAOJIbHBIX pacTeHU», <«KM3HEHHBIA LMK MOPCKOW KammycTbl», <« KU3HEHHBIN
UK MXay, « KHU3HEHHBIN UK MaOPOTHUKAY, < KHU3HEHHBIN IIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIpEnaparhl SUIEKIETOK U CHEPMaTO30HJIOB,
MoJienb « LUK pa3BUTHUS JSATYIIKNY.

JlaGoparopnass  paGora «/3yyeHue CTpO€HMsI TOJIOBBIX KIETOK Ha  TOTOBBIX
MHKpOIIpernapaTaxy.

IIpakTuyeckas padora «BpIsiBIEHME NPU3HAKOB CXOJCTBA 3apOAbIIIECH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Hcropust cTaHOBIICHUS U pa3BUTHS TeHETHKU Kak Hayku. Padoter I'. Mennens, I'. ne ®pusa, T.
Moprana. Pons oredecTBeHHBIX yu€HbIX B pa3Butum reHetuku. Padoter H. K. Komwroa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapmeuenko, HO. A. ®umunuenxo, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJJIEIbHBIE TEHBI,
aNbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIA M PELECCUBHBIM MNPU3HAK, TOMO3UIOTa, I€TEpPO3UTOTa,
yucTas JUHUS, THOpHUAbL, TeHoTHM, (¢eHoTun. OCHOBHBIE METOJIbI T€HETUKH: T'MOPHI0JIOTHYECKUH,
LUTOJIOTUYECKUN, MOJIEKYJISIPHO-TEHETHUECKHI.

JdemoHcTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsuos, H. U. Basunos, A. H.
benoszepckuii, I'. /1. Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabnuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

Jla6opaTopnas padora «/Ipozoduina kak 00BEKT TeHETUYECKUX UCCIIEIOBAHUID.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHaens — 3aKoH eAuMHOOOpa3usi THOPUIOB
nepBoro nokojeHus. [lpaBuno aomuuHupoBaHusa. Bropoit 3akoH MeHnzaens — 3aKOH pacUICIICHHS
npu3HakoB. LluTonorudeckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ Mmore3a 4ucTOTh raMerT.

Anamuzupyrouiee ckpemuBanue. [IpomexyTounblii XapakTep HacieAoBaHus. PacuienseHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpeuuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO HACJIETOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPHUIHOTO CKPEIUBAHUSI.

CuerieHHOe HacienoBaHue mnpu3HakoB. Pabotelt T. Moprana. CrerieHHOe HaclelI0BaHUe
T€HOB, HAPYILIEHHUE CLETUICHHS MEXI1Yy TeHaMH. XpOMOCOMHAasi TEOPUsI HACIEICTBEHHOCTH.



I'enernka mnosna. XpOMOCOMHBIH MEXaHU3M OIPEAEICHUS Moja. AYTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U T€TepOTaMeTHBIN MOJI. [ eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX € ITOJIOM.

l'enotun kak nenocrHas cucrema. [lmedoTponus — MHOKECTBEHHOE JEHCTBHE TIEHA.
MHuoxecTBeHHBIN ayuienu3M. B3zauMojeiicTBrue HeaenbHbIX TeHOB. KoMIieMeHTapHOCTh. DmucTas.
[Tonmumepust.

['eHeTMYeCKMI  KOHTpOJIb  pa3BUTUA  pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TakKke
(U3MOJIOTHYECKUX TIPOLIECCOB, MOBEICHHUS M KOTHUTHBHBIX (DYHKIHMHA. | eHeTHYeckne MeXaHU3MBI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — MapasuT» M «XO3SMH — MHUKPOOHOM.
I'eneTrueckue acreKThl KOHTPOJISI © M3MEHEHUS HACIECTBEHHON MH(POPMAIIH B TIOKOJICHUSIX KIETOK
Y OPraHNu3MOB.

JdeMoHcTpauuu

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

Tabmumpsr u cxembl: «llepBelii 1 BTOpoil 3akoHbl Menaens», «Tperuil 3akoH MeHaensy,
«AHanuzupyrolee ckpeuiuBanuey, «Henonnoe noMuHupoBaHue», «CIEMIEHHOE HacleJ0BaHUe
MIPU3HAKOB y Jpo3oduib», «l'eHetnka mnona», «Kapuorun uenoBeka», «Kapuortun nposoduisn»,
«Kapuotun ntuuk», « MHOKECTBEHHBIN AJIIIETU3M», «B3auMo1eicCTBHE T€HOBY.

O6opynoBanue: Mojedb [UId JAEMOHCTpAllMMd 3aKOHOB €AMHOOOpa3usi THOPUAOB IEPBOTO
MOKOJIEHUSI M PpAaCHICIUIEHWs] TPU3HAKOB, MOJENb I JEMOHCTPAallMM 3aKOHAa HE3aBHCHMOIO
HacjaeA0BaHUsl IMPU3HAKOB, MOJENb I JIEMOHCTpPAlUH CLEIUIEHHOTO HACIENOBaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunar.

IIpakTuyeckasi padora «/3ydeHune pe3ynbTaTOB MOHOTHOPHIHOTO CKpPCUIMBAHHUS Yy
TPO30(UITBD».

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUITBD).

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue rteHoTMma W cpenbl npu  GopmupoBaHuM (peHoTumna. I3MeHUHMBOCTH
npu3HaKoB. KauecTBeHHbIE U KOJIMYECTBEHHbBIE TPU3HAKU. BUIbl ”3MEHUNBOCTU: HEHACIEACTBEHHA U
HacJeJACTBEHHAsI.

MonudukanronHas u3MEHYMBOCTh. Ponb cpeasl B (GopMUpPOBaHMHM MOJU(DUKALIMOHHOU
u3MeHunBocT. Hopma peakuuu mnpusHaka. Bapuanuonusli psa u BapuanuonHas kpuBas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTunuueckass U3MeHYMBOCTh. (CBOMCTBA TI€HOTUIIMYECKOW  HM3MEHUYMBOCTU. Buasl
TeHOTUITNYECKON N3MEHUYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KoMOunaTtiBHas M3MEHYMBOCTh. Mei03 M TOJOBOM MpOLIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. PoJb KOMOMHATMBHON WM3MEHUMBOCTH B CO3JAaHHHM T€HETUYECKOTO pa3sHOoOpa3us B
npezesax 0JHOr0 BUAA.

MyrauyoHHass UW3MEHYMBOCTb. Buapl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHAYUUPOBAHHBIE MYyTalMHU. SAepHble W LUTOIUIA3MAaTUYECKHE MYTallUu.
ComMarnueckue ¥ MoJIOBbIE MyTaluu. [[puunHbl BOBHUKHOBEHUsI MyTalil. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOI'O IIpOIecca. 3aKOH TOMOJIOTUYECKMX pSJOB B
HacnencTBeHHoU n3menunBoctr (H.M. BaBuioB). BHesinepHast ©13MEHYMBOCT M HACTEICTBEHHOCTD.

Onucenemuka u 2NUSEHOMUKA, PONb  dNUCEHEMUYECKUX (HaKmopos 8 Hacied08anuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.



Tabmumer u cxeMbl: «Buabpl w3MeHUMBOCTHY, «MoauduKanuoOHHAS H3MEHYHUBOCTHY,
«KoMOuHaTHBHAST W3MEHYHMBOCTB», «Meiio3», «OrmnonoTBopeHne», «l eHetndeckue 3a00eBaHUS
4yenoBeKay, « Buabl Mmyranuiny.

O6opynoBanue: JKHBbIe W TepOapHBIC DJK3EMIUSIPHI KOMHATHBIX pPACTEHUH, pPHUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUJIAMHU H3MEHYHBOCTH.

JladopaTopuas pab6ora «lccnenoBanne 3akOHOMEPHOCTEH MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO psiia ¥ BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIpENIapaTax)y.

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuortun yenoeka. MexayHapoiHas mporpamma HCCIIEIOBaHUS T€HOMa YesioBeka. MeToabl
M3Y4YEHUs] TCHETUKHU YEJIOBEKA: FeHEaTOTHYECKUM, OJM3HEIIOBBIN, IUTOTCHETHYECKUH, TTOMYIISIITUOHHO -
CTaTUCTHYECKUIA, MOJICKYJISIPHO-TEHETHYECKUH. CoBpeMeHHOE oTnpeeeHIe TeHOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHHWE, TEHOTUIIMPOBaHUE, B TOM uwucie ¢ nomompro [II[P-ananusa.
HacnencrBennbie 3a0oneBanusi yenoBeka. ['€HHbIE U XpOMOCOMHBIE 00JI€3HM uesoBeka. bomnesnu ¢
HAaCJIEJACTBEHHON MPEAPaCIIONOKEHHOCThI0. 3HAYCHUE MEIUIIMHCKON T€HETUKH B TPEIOTBPAIICHUH U
JIEYCHUU TEHETUYECKUX 3a00JIeBaHUN 4YenoBeka. MeauKO-TeHETHYECKOe KOHCYJIbTUPOBAHUE.
CtBoJioBBIE KJIETKH. [OHSATHE «TE€HETHUECKOTO TPy3a». DTHUYECKHE aCMeKThl UCCIEIOBAHNN B 00JIacTH
pEeIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTndeckue (axTOopbl TMOBBIINIEHHOW UYYBCTBHTEIBHOCTH 4YeJOBeKa K (u3uyeckomy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaromien cpepl. [ eHeTHdeckas mpeapacinoioKeHHOCTh YeJIOBEKa K
MTaTOJIOTHUSIM.

JdemoHcTpauuu

Tabmuuber u cxembl: «Kapuotunm demoBeka», «MeToIpl H3y4EHUS] TEHETHUKH YEIIOBEKA,
«"eHeTH4ecKkue 3a00ICBaHUS YEIOBEKAY).

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanus v cenekius. 3apoKICHUe CeNeKIMU U goMectukanuu. Yuenue H. 1. BaBuiiosa
o lleHTpax MPOMCXOXKICHUS M MHOTOOOpasus KyJbTYPHBIX pacTeHui. Poib cenexkuum B CO3MaHUU
COPTOB pacTeHHWil W Mopoh KMBOTHbIX. CopT, Mmopoja, MITaMM. 3aKOH TOMOJIOTMYECKHX pPSAJIOB B
HacaeacTBeHHON u3MeHunBoct H. M. BaBmiioBa, ero 3HaueHue sl CEIEKITMOHHOM paOOTHI.

MeToapl CEeNeKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIH W WHIWBHIYaIbHBIN.
Otanbl KOMOMHAITMOHHOW cenekiuu. VcnbplTanue mnpou3BoAMTENIeH 1Mo MOTOMCTBY. OTOOp mo
TEHOTHUITY C TIOMOIIBIO OLIEHKH (PEHOTUIAa MOTOMCTBA M OTOOp MO TEHOTHUILy C MOMOIIBIO aHAIM3a
JHK.

HckyccTBeHHBINH MyTareHe3 Kak METOJl CENEKIIMOHHON paboThl. PagnaninoHHBIH U XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MyTalud y KyJIbTypHbIX (hopMm opraHu3moB. Vcnonb30BaHHe T€HOMHOTO
penakTupoBaHusi U MeToJ0oB pekoMOuHaHTHbIX JIHK st momydeHuss MCXOAHOTO MaTtepuana s
CEIICKIIHH.

[Tonyuenue monumnnou0B. BHyTpuBuaoBas rubpuauzanus. bim3kopoICTBEHHOE CKpelUBaHUE,
uin uHOpuAuMHT. HeponacTBeHHOE CcKpeluBaHWe, WM ayTOpHAMHT. ['eTepo3uc W ero NpUYUHBL.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtmganénHas rubpunmsanus. [Ipeomonenue Oecriomus
MEXBUJOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINHN PACTEHUM U KUBOTHBIX. «3€1EHAS PeBONIIOYULY.

CoxpaHeHHe U U3YYeHHE F€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUH M UX JTUKHUX POIUYEH
JUIS CO3JaHUSI HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yueHue, coxpanenue u
ynpasienue 2eHemui4ecKUMU pecypcamu CelbCKOX03UCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YEsAX
VAYYULEHUST CYUeCmBYIOWUX U CO30AHUSL HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM HYUCLe C NPUMEHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIEeO08AHUL, NEPe008bIX UOell U NePCNEeKMUBHBIX MEXHOLO2UIL.



JdeMoHcTpanuu

IToprpersr: H. W. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, II. II. Jlykesnenko, b. JIL.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuuer u cxembl: «LleHTPBI TPOUCXOXKICHUS W MHOT000pasusi KyJIbTYpHBIX pacTEHHID»,
«3aKOH TOMOJIOTUYECKUX pSAJOB B HACIEACTBEHHON HW3MEHUYMBOCTH», «METOapl CeneKkuum»,
«Otnanéunas rudpuau3anus», «Myrarenesy.

JlabopaTopHasi pabGora «lI3yueHue cOpTOB KyJbTYpHBIX PAacTeHHl W TOPOJ JIOMAIIHUX
KUBOTHBIX».

JladopaTopHas pa6ora «/I3yueHne METOIOB CEJICKIIUU PACTCHHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHui».

Ikcekypenust «OCHOBHBIE METOJIbI U JOCTUKEHMSI CEJEKLIUU pPACTEHUHM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIM Yy4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTH4ecKasi 0M0JIOTUA

OOBEKThI, HCHOJIb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE W TKAHEBbIE KYJIBTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTEPHUCTHKA. TpaaulinoHHass OMOTEXHOJIOTHS: XJIeOomeueHue, moJiydeHne
KHCJIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEITHE. MukpoOHOoIOTHUECKHI CHHTE3. OOBEKTHI

MHKPOOHOJIOTMYECKUX TexHOoJIoTHi. [Ipon3BoacTBO Oenka, aMUHOKHCIIOT ¥ BATAMHUHOB.

Co3nannie TEXHOJOTUN M WHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHHUS U KOHCTPYHPOBAHUS
T€HOMOB C IIEJIBI0 TIOJYUYE€HUS OPTaHU3MOB M WX KOMIIOHEHTOB, COJIEpPKAIMX HE BCTPEUAIOIIUecs B
MpUPOJIe OMOCHHTETUYECKHE TYTH.

Knerounass wumxeHepus. MeToapl KyabTyphl KIETOK M TKaHEM pACTEHUM W >KUBOTHBIX.
KpuoGanku. Comatmdeckas ruOpuam3anus #W COMaTHYECKH »MOpuorene3. Mcmons3oBaHue
rariOuJIoB B CEJIEKIUU pacTeHui. [lonyuenue MmonOKIOHANbHBLIX anmumen. Hcnoavzosanue
MOHOKIIOHANbHBIX U NOMUKIOHANbHBIX aumumen 8 meouyuHe. VICKycCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIIMs SHLEKIETOK M KIOHUPOBAHME JKMBOTHBIX. METOJ TpaHCIUIAHTAlMU SIAEP KIETOK.
Texnonozuu 0300po86IeHUs, KYTbMUSUPOSAHUS u MUKDOKIIOHAILHO20 ~ PA3MHOINCEHUSL
CeNbCKOXO3AUCEEHHBIX KVIbIYD.

XpOMOCOMHAsl M TeHHas WHXeHepHus. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYHPOBAaHUE
pekomOunantabix JIHK. Coszoanue mpanceennvix opeanuzmog. JIOCTHXKEHUS W TEPCIICKTUBBI
XPOMOCOMHOM U T€HHOHN MH)KEHEPUU. DKOJIOTHUECKHUE U AITUYECKUE TPOOIEeMbl FTeHHON MH)KEHEPHUH.

Menununckue OuotexHosorud. Iloctrenomuas tudpoBas MemunuHa. [II[P-muarHoctuka.
MeTa00OMHBIN aHaNKU3, TEHOLUEHTPUUECKUN aHAIIU3 MPOTEeOMa YeJIOBEKa JJISl OLIEHKH COCTOSIHUS €T0
310poBbs. Mcnonp30BaHUE CTBOJIOBBIX KiIeTOK. TapretHas Tepamus paka. 3D-Omoumxkenepus s
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIUIEKCHBIX TKaHEn
COUETAaHMEM TEXHOJIOTUI TPEXMEPHOro OWONMPUHTHHra W ckaponauHra JUisi pelieHus 3anad
MEePCOHANN3UPOBAHHOW MEIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJIbl0 oOecriedyeHUs KOMOWMHUPOBAHHOM 3allUTHl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHkunoHuposanusi PHK-
COJIep>KalIuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdeMoHcTpanuu

Tabmumer u cxemsl: «Vcmosib30BaHWE MUKPOOPTaHW3MOB B MPOMBIIIIEHHOM IPOU3BOJICTBEY,
«Knerounas nnxxenepus», «['eHHast HUHKEHEPUI».

JlabopaTopnas padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IloaydyeHue MOIOYHOKUCIBIX TPOTYKTOBY.

JKcKypeusi «bUOTEXHONOTUST — BayKHEHIIas MPOU3BOJIUTENBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apo:kaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJIEHUI B OMO0JI0TUHA

OpomouuonHas Teopust Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHHMs JAapBUHU3MA. JKW3HB U
Hay4Has aearenbHocTh Y. /lapBuHa.

JIBkyimue cuiibl 3BOJIIOIMU BUIOB 10 Y. JlapBUHY (BBICOKAash MHTEHCHUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HAacCJIEJICTBEHHAs] HW3MEHYMBOCTb, Oopb0a 3a CyYIIECTBOBAaHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuntetndeckoil Teopun sBomonuu (CTD). HeirpanpHas TeopHs HBOJIOIHH.
CoBpemeHHasl HBOJIIOLMOHHAs OWOJOrUs. 3HAYEHHE OHBOJIIOLMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpauuu

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, U. [JapsuH,
C. C. Yerepukos, U. W. HImansraysen, Jx. Xonnaeitn, J. K. bemnses.

Tabnuis! u cxemsl: «Cucrema xuBoil mpupoisl (1o K. JIunnero)», «JlecTHUIA )KUBBIX CYLLIECTB
(mo Jlamapky)», «MexanuzM QGOpMHUPOBAHUS TPUCIIOCOOIEHUH Y PpAaCTeHHM M S>KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y. lapsunay, «Haxoaku Y. [lapsunay, «Dopmsr
00pbOBI 3a cymiecTBoBaHHe», «Ilopomsl romybei», «MHOTOOOpasne KyIbTYpHBIX (OPM KaImyCThI»,
«ITopoapl HOMAaITHUX KUBOTHBIX», «CxeMa oOpazoBaHusi HOBBIX BUAOB (10 Y. lapBuny)», «Cxema
COOTHOIIEHHUS JBUXKYIIMX CHUJ 3BOMIONUNY», «OCHOBHBIE IIOJIO)KEHHS CHHTETUYECKOW TEOpHH
IBOJTIOLIMI.

Tema 2. MuUKpo3BOJIIOIMS U €€ pe3yabTaThbl

[Monmymsiust kak »yeMeHTapHas eauHuna SBodonuu. CoBpeMEHHbIE METObl OLIEHKH
TeHEeTUYECKOTO Pa3HooOpa3us U CTPYKTYypbl momynauuid. M3meHeHue reHoQoHIa MOMYJISIUU Kak
AJIEMEHTAPHOE SBOJIIOIMOHHOE SBJICHUE. 3aKOH TreHeTudyeckoro paBHoBecus JDk. Xapau, B.
Baitn6epra.

OneMeHTapHble  (aKTOpPBl  (IBMXKYIIME CHJIBI)  ABOJIONUH. MyTallMOHHBIA  TIPOIIECC.
KomOunaTtuBHas m3ameHuuBOCTh. J[peiid reHoB — ciaydaiiHble HEHAIpaBJICHHbIE M3MEHEHHUs YacTOT
ajuteneit B monyasuusax. Oddexr ocHoBarens. IDgpgexm Oymuviiounozo eopaviuika. CHudiceHue
2EHEMUYecKo20 pa3Hooobpasus: npuuuuvl u cieocmeus. Illpossienue sgpgexma Opeiigha 2enos 6
oonbuwiux U marelx  nonynayusx.  Mwurpauuu.  M3onduus  momynsuuii:  reorpaduueckast
(mpocTpaHCcTBEeHHas ), OHoJIoTHUecKast (PernpoyKTHUBHAs).

EctectBennsiit otOop — Hampasistonmii gaktop sBomonuu. Gopmbl ecTecTBEHHOTO oTOOpa:
JIBUKYIINM, CTaOMIM3UPYIOMINMA, pa3peiBatromnid (qu3pynTuBHbI). [lonoBoit ot6op. Bo3HukHOBEHKE
Y DBOJIIOLIUS COIIMATILHOTO MOBEACHUS KUBOTHBIX.

[IpuciocobneHHOCT,  OpPraHW3MOB  KakK  pe3yiabTaT MHUKPOIBOJIONUHU. Bo3HHMKHOBEHUE
MpHUCIOCcoOIeHn y opranu3moB. Apomopdo3bl U uauoagantauuu. [lpumepsl npucnocoOneHuii y
OpraHu3MOB: Mopdororuueckue, buznonoruyeckue, OMOXMMHYECKUE, MOBEICHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u CTpyKTypa. BuaooOpazoBaHue Kak pe3yabTaT MHKPOIBOIOIHH.
M3onsumss — xmodyeBoid  akTop BUAooOpazoBanus. Ilyth u  cmocoObl  BUA00Opa30BaHUSA:
ajionaTpuyeckoe  (reorpauueckoe),  CUMIATPUYECKOE  (IKOJIOTHYECKOE),  «MIHOBEHHOE)
(momurutonan3anus, rubpuansans). JmTuTenbHOCTh SBONTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  osBomronmoHHOW  Omonmoruu B pa3paboTKe  HAYYHBIX  METOJOB  COXPaHECHHUS
Oouopa3zHooOpaszus. MUKpPOIBOMIONUS U KOJBONIOIMS TApa3UTOB W HMX XO03s5ieB. MeXaHU3MBI
(hopMHUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEMl.



JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepuxos, 3. Maiip.

Tabmuuer u cxemsl: «MyTalMOHHAs M3MEHYHBOCTBY, «llomynmsuoHHas CTpyKTypa BHAA»,
«Cxema mposiBieHUs 3aKkoHa Xapau—BaiinOepray, «JIBHKyIue CHIIbI 3BOIIONHUNY, «IKOJIOTHYECKas
W30S TIOMYISIIUI ceBaHCKO# (openmy», «I'eorpaduueckas H30IAMHS TUCTBEHHHUIIBI CHOUPCKON H
JUCTBEHHUIIB AaypcKoi», «llomyasnuoHHbIE BOJHBI YUCIEHHOCTH XHIIHHUKOB U XKEpPTB», «Cxema
NEUCTBUSL €CTECTBEHHOro 0TOOpa», «®Dopmbl OOppObI 3a cyliecTBoBaHHE», «MHIycTpHalIbHBIN
METaHU3M, «OKuBbie HCKOTIaeMbIE», «[lokpoBUTENbCTBEHHAs ~ OKpacka  >KMBOTHBIX,
«[Ipepynpexnaromas okpacka *KUBOTHBIX», «Pusnonoruueckue aganranun», «lIpucrnocobieHHOCTh
OpraHu3MoOB U €€ OTHOCUTEIbHOCTHY, «Kpurepuu Buma», «Bunsi-aBoitHukn», «CTpyKTypa BUIa B
npupose», «Crocobsl BuIo0Opa3oBaHus», «l'eorpaduyeckoe BUAO0Opa3oBaHUE TPEX BHJIOB
JMaHABIIIEH», «DKOJIOTHYECKOe BUA000pa3oBaHUE BUIOB CHHHI, «llodaumionapl pacTeHui»,
«KamycTHO-peieuHbIi THOPU.

ObopynoBanue: repbapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, uy4yeia NTHI[ U 3Beped ¢
MpUMepaMu pa3INyYHbIX MPUCIOCOOIEHUM, Uyyena NTHI] U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHuil
OJIM3KUX BUIOB, 00PA30BABIIMXCS PA3TUYHBIMH CIIOCOOAMH.

JladopaTopHas pa6ora «BrisiBIeHNE N3MEHUYMBOCTH y 0COOEH OTHOTO BUIAY.

JladopaTtopnass  padora  «lIpucrmocobrmeHuss OpraHM3MOB W  HMX  OTHOCHTEIbHAS
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEeHHE BUJIOB TT0O MOP(OTIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3BooLusA U €€ pe3yJIbTaThl

Metonpl u3ydeHus: MakposBoJiouud. [lageoHTonmorndyeckne MeETOIbl M3YyYEHHUS HSBOJIOIHH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckue metoasl n3ydenus sBomonuu. CpaBHeHue (iopsl U GayHbl MAaTEpUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHAEMUKH U PEITUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIbHO-MOP(OIOTHUECKHEe METOJbl H3YYEHHUS HSBOJIOIHH.
'enernyeckue MeXaHU3Mbl SBOJIOINMM OHTOI€HE3a U TIOSBJICHUS DSBOJIOIUOHHBIX HOBIIECTB.
'oMonornunple W aHaJOTUYHBIE OpraHbl. PyanMmeHTapHble OpraHbl M aTaBU3MbL. MOJEKYJISPHO-
reHeTUYeCKrue, OMOXMMUYECKHE W MaTeMaTUYeCKHEe METOJbl M3YYEHHS HBOJIIOLMU. ['OMOJOrHYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTCeHETUYECKUX JEPEBHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS TEHOMOB.

OO6mume 3akoHOMEpPHOCTH (TIpaBWiIa) IBONIONUU. [lpunyun cmenvt ¢ynxyuti. HeoOpaTtumocThb
ABOJIIONMH. AJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLIHU.

JdeMoHcTpanun

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuipel 1 cxeMbl: «DWIOTEHETUYECKUI P JIOMIaan», «ApPXEONTepUKe», «3Bepo3yObie
smepb», «Creronedainsy, «Punnoputsr», «CeMeHHbIE TAOPOTHUKWY», «buoreorpaduueckue 30HBI
3emnuy, «Jlpeiid KoHTHHEHTOB», «Penuktb», «HauanmpHble cTaguu SMOPHOHATBHOTO Pa3BUTHS
MMO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIE U AHAJIOTUYHBIE OpraHbl», «PyIUMEeHThI», « ATaBU3MBD»,
«XpoMmocoMHBIe HaOOpHI 4YeJIoBeKa M IIuMMaH3e», «[JaBHbIe HampaBleHUs 3BOJOLUNY, «OOIIHIe
3aKOHOMEPHOCTH 3BOJIIOLIUI.

ObopynoBaHue: KOJUIEKLUH, TepOapun, MyISDKH MCKOIAeMbIX OCTaTKOB OPraHU3MOB, MYISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB M ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxnenne U pasBUTHE )KU3HU Ha 3emJie

Hayunble runoTes3sl NPOUCXOXKICHUS KU3HU Ha 3emie. AOuoreHes u nancrnepmus. JJonayunsie
NPEJCTAaBICHUS O 3apOKICHUU >KU3HU (KpealoHu3M). ['MmoTe3a MOCTOSIHHOTO CaMO3apOiKICHHS



KU3HU U e€ onpoBepkeHue omneltaMu @. Pemu, JI. Cnamnannanu, JI. Ilactepa. Ilpoucxoxxknenue
KHU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE 3Tanbl HEOpraHudeckoil sBomtonuu. llmaneraphas (reonoruyeckas) 3BOJIIOIUS.
Xumuueckasi 3BoJoLUsA. AOMOTEHHBIN CUHTE3 OPraHUYeCKUX BEIIeCTB U3 Heopranuueckux. Omnsit C.
Mumnepa u I'. Opu. O6pazoBanue mnomumepoB u3 MoHoMepoB. Koanepparnas rumnoresa A. .
OnapuHa, runore3a nepsuyHoro OynboHa JIx. XonpaelHa, reHernueckas rumnoresa I'. Mémiepa.
Pubosumer (T. UYek) m runoresa «vupa PHK» V. T'mnbepra. ®opmupoBanue memMOpaH
BO3HUKHOBEHHE NMPOTOKJICTKH.

Ucropus 3emnu u metonasl e€ uzydenus. Mickonaembie OpraHnueckre oCTaTKu. I eoXpoHOIoTHs
u e€ Meroabl. OTHOCUTENIbHASI U a0COJIIOTHASI TE€OXPOHOJIOTHsA. ['€0XpOoHOJOTHYECKas IIKaia: 30HBI,
9PBI, TIEPUOJIBI, DTIOXH.

Hauanpubie osTambl opranuyeckoi sBostonuu. [losBieHHE ¥ SBOJIONHS TIEPBBIX KIETOK.
Opomronusi  MerabonusMa. Bo3HukHOBeHME mepBbIX dKocucteM. CoBpeMeHHble MHUKPOOHbBIE
OMOIIIEHKHU KaK aHAJIOT MepBBIX Ha 3emiie coobmiectB. CtpoMaTosnThl. [IpokapruoThl ¥ 3yKapuOTHI.

[Ipoucxoxxaenre 3ykapuoT (CUMOMOTEHE3). OBOJIIOLMOHHOE MPOUCXO0XKIEHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BOSHUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tanbl ABOJIIOLMU BbICHIMX pacTeHud. OcHOBHbIE apomMop(do3bl pacTeHHil. Boixon
pacteHuil Ha cymry. [losBieHue CIOPOBBIX PACTEHU W 3aBO€BaHWE UMM CylIu. CEMEHHbIE PACTECHUS.
[IpoucxoxaeHne BETKOBBIX PACTEHU.

OcHOBHBIE 3TaIbl BOJIIOIUHU KUBOTHOTO MuUpa. OCHOBHBIE apoMOp(h03bl )KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THIMOB. llepBhie XOpHOBBIE XHUBOTHBHIE.
Kuszub B Bosie. DBOJIIOIMS TTO3BOHOYHBIX. [Iponcxoxkaenune amdpuoduii u penrunuid. [Iporcxoxxaenue
MiekonuTamux u nrul. [IpuHnun kmodeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
[T03BOHOYHBIMH )KMBOTHBIMH CYIIU.

Pa3zBuTre xu3HM Ha 3emiie MO 3paM M TEepuoJaM: apxeul, MpoTepo30M, Majaeo30i, ME3030i,
KaiftHOo30#. OOImas xXapakTepHCTHKa KIMMaTa M T'€OJIOTHYECKHX TporeccoB. [losiBieHHe U pacuBeT
XapaKTEepHBIX OPraHMW3MOB. YTIeoOpa3oBaHHE: €ro YyCJIOBUS M BIMSHHE HA Ta30BbIil COCTaB
aTMoc(hephl.

MaccoBble BbIMUpaHHSI — OKOJOTMYECKHE KpHU3UCHl mpouuioro. llpuumHbl u ciencTBus
MacCOBBIX BbIMUpaHHA. COBPEMEHHBIM SKOJOTHYECKUM KpH3UC, €ro ocoOeHHocTH. I[IpoGiema
coXxpaHeHus1 6uopa3zHooOpas3us Ha 3emiie.

CoBpemeHHast cucTeMa OpraHudeckoro mupa. I[lpuHnunbel KiIaccuuKalud OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: ®. Peau, JI. Cnamnanuanu, JI. Ilacrep, . . MeunukoB, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumsr u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. Ilactepa mo usydeHuro
caMo3apokJieHus >ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «Ortanbl HeopraHuueckou
3BOJIIOLUNY, «I €0XpoHOJOTHYECKas 1IKanay, «HavyanbHble 3Tanbl OpraHM4ecKoil 3BOIIOIUNY, «CxeMa
o0Opa3oBaHUs dYKapHOT MyTéM cUMOHMOreHe3ay», «CucreMa XUBOM Hpuposl», «CTpoeHue BUpYCay,
«Apomop¢o3sl  pacTeHHiD», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
BOJIOpoCHNY, «Mxu», «[lanopotHukn», «I'onoceMeHHble pacTeHUsD», «Opraibl LIBETKOBBIX PACTEHUII,
«CxemMa  pa3BUTHUS  JKUBOTHOTO  MHpa», «ApoMopdo3sl  KHUBOTHBIX»,  «lIpocTeitmmuey,
«Kumeuynononoctusie», «llnockue uepBm», «UneHuctronorue», «PbuiOb», «3eMHOBOIHBICY,
«Ipecmbikaromuecsy, «lItuupy», «Mnekonuratomue», «Pa3BuTue XKU3HUM B apXEUCKOW 3pey,
«Pa3BuTHe XU3HU B IMPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B MAJICO30UMCKOM 3pey, «Pa3zurtue



KU3HU B ME3030MCKOM 3pe», «Pa3BuTue >XMU3HM B KalHO30WCKOH 3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repbdapuul pacTEHUN Pa3IMUYHBIX OTIIENOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIC
npenaparbl JKMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM WIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Uydelia MTHUI[ U 3BEpeH, KOJUICKIIMA OKaAMEHEJIOCTEH, MOJIE3HBIX HCKOIMAEMbBIX, MYJSKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JaGoparopHas pab6ora «MogenmupoBanue onbsiToB Musiepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPTaHNYECKUX COSAMHCHHI B TIEPBUYHOMN aTMOChepe.

JlabopaTopHas pa6ora «/3ydeHne u onrMcanne UCKOMAEMbIX OCTAaTKOB APEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne 0coOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX OTAETIOBY.

IpakTHyeckas padora «M3yueHne 0coOEHHOCTEN CTPOCHMSI TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AaHTPONOreHe3

Pazgene! u 3amaun anTponosioruu. MeTo bl aHTPOTIOJIOTHH.

CraHOBJICHHE TIPEJACTABICHUM O TMPOUCXOXKJIECHUU YeIOBeKa. Pemuruo3Heie BO33pEHUS.
CoBpeMeHHbBIEC HAYYHBIE TEOPUHU.

Cxo/cTBO yenoBeKa C KMBOTHBIMU. CHCTEMAaTHYECKOE TMOJIOKEHUE desloBeka. CBUIETENHCTBA
CXOJICTBA YEJIOBEKa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(HOIOTHIECKHE, SMOPHOJIOTHUECKHE,
($hr3MoI0TO-0MOXNMHUYECKHE, TIOBeAeHUecKre. OTHUns 4eloBeKa OT JKUBOTHBIX. [IpsAMoxoxaeHne u
KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPO CUTHAJILHON CUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTpoIoreHesa: Ouojorudeckue, couuanbHble. COOTHOIIEHHE
OMOJIOTHYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpomoreHe3a. PanHmWe dYenmoBexkooOpa3zHbie 00€3bsiHBI (TPOKOHCYJBI) U
paHHUE MOHTHUIBI — OOIIMe MPEeAKH YeIOBEKOOOpa3HbIX 00e3bsiH M JI0JCH. ABCTPAIONUTEKH —
JIBYHOTHE MpenKu Jroaer. YenoBek ymenblil, MEepBble W3rOTOBICHUS OpyAud Tpyna. Yenosek
MPSMOXOISANIUANA M TIEPBBIM BBIXOJ JIIOCH 3a mipeaensl Adpuku. YenoBek renaenboeprckuii — oomuit
MPEAOK HEAHJIEPTAIBCKOTO YEJOBEKA M YEJIOBEKa pa3yMHOro. UenoBeK HEaHAEpPTalIbCKUWA KaK BH]L
JIIOIEM XOJIOJHOTO KiauMara. YenoBEeK pa3yMHBIM COBPEMEHHOTO THIA, JACHUCOBCKUW 4YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaesnamMu Adpuku. [TaneoreneTnka u majgaeoreHoOMHUKA.

DBOJIIOIMS  COBPEMEHHOTO 4YeloBeka. EcTecTBeHHBII OTOOp B MOMyISIUSX UeJIOBEKa.
Myranuonsnsii nponiecc U noaumopdusM. llomynsuuoHHbIe BOJHBI, Apeiid TeHoB, MUTpalUsi U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacsl. [lonstue o pace. bomnbine pacel: eBporneoniHas (eBpasuiickas), aBcTpalo-
HerpouHas (9KBaTopHalibHas), MOHTOJIOUIHAs (a3MaTCKO-aMepuKaHcKasi). BpeMs u myTu pacceneHus
yelnoBeka 1o IaHere. EAMHCTBO uenoBedeckux pac. HayuHas HecCOCTOSATENBHOCTh pacu3ma.
[Iprcnoco6aeHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM OKpYXKaroliel cpepl. BiusHue reorpadguueckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MeXIucuuIUIMHApHble  MeToAbl B (u3uyeckoid  (OMOJOTMYECKON)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST aHTPOMOJIOTHS U MAJICOAHTPOIOJIOTUsl YEJOBEYECKUX MOonyssanuil. bruoconunaibHbie
WCCIIeIOBAaHUS MPUPOIBI YeloBeka. MccienoBaHne KOIBOMIONMMHA OHOJOTHYECKOTO M COIMAIBLHOTO B
YEJIOBEKE.

JdeMoHcTpanuu

IHoptpersr: Y. dapsun, JI. JIuxu, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer  u cxembl:  «MeToasl  aHTpomojoruu», «['OJOBHOW  MO3r  uenoBeKay,
«YenoBekooOpa3Hbie 00e3bsHB), «CKeleT denoBeKa M CKeleT IIuMMaH3e», «PyTuMeHTsl u
aTaBU3MbD»,  «/IBWDKyIIME  CHJIBI  aHTPONOreHe3a»,  «DBOJIOLMOHHOE  JPEBO  YEIIOBEKay,
«ABcTpanonurek», «YemoBek ymenbli», «YenoBek MNpsMOXOAAIIUIN», «J{eHHMCOBCKHNA YETOBEK»



«Heanpepranbups», «KpomanboHub», «IIpenku uenoBekay, «ITamlbl 3BOJIOLUU YellOBEKa», «Pachl
YEJI0BEKAY.

ObopynoBanue: MyJSDKH OKAaMEHEIOCTEH, MPEAMETOB MaTepHalbHON KyJIbTYpHl IPEIKOB
qenoBeka, pernponykuuu (dotorpadun) KapTuH ¢ MHQPOJIOTUYCCKIMH U OUONCHCKHMH CHOKETaMHU
MIPOUCXOXKICHUS YeJoBeKa, (poTorpaduu HaX0AOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJIeJIb Yeperna 4YeJoBeKa U yepena NIMMIIaH3€, MOJIeb KUCTH YeJIOBeKa U KUCTU LIUMIIaH3€, MOJAEIH
TOpCa MPEIKOB YeJIOBEKa.

JlaGopaTopuasi padora «/3ydueHue 0COOCHHOCTEH CTPOCHHSI CKeJieTa YEIOBEKa, CBA3AHHBIX C
MIPSMOXOKICHUEM.

IIpakTnueckas padora «/3yueHue 3K0JIOTMYECKUX afjaTallui YeIOBEKay.

Tema 6. JxoJiorusi — HaAyKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HaJOPraHU3MeHHBIX
CHCTEM C OKpY Kalolei cpenoi

3apokaeHue u pazButue skojoruu B Tpynax A. I'ym6onbara, K. ®@. Pynee, H. A. CeBepriosa, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b 3KOJOTHH C JIPYTMMH
HayKaMH.

Metonel skonoruu. lloneBble HaOmoIeHUS. OKCIEPUMEHTHl B OSKOJOTMHU: NPUPOIHBIE U
naboparopHble. MojenupoBaHue B JKOJOTUH. MOHUTOPUHI OKpYXalolled cpeapl: JIOKaJIbHbIN,
pPEruoHAIBHBIN U TJI00ATBHBIH.

3HaueHue HKOJIOTMUECKUX 3HAHUM Ul YeroBeKa. DKOJIOIMYeCcKOe MHUPOBO33PEHUE KaK OCHOBA
CBsI3€M 4enmoBeuecTBa C Mpupood. DOpMHpPOBAHUE IKOJOTHYECKON KYJIBTYpbl U 3IKOJOTHYECKON
IPaMOTHOCTH HAacEJICHHUS.

JdemoHcTpauuu

[Toptpersr: A. I'ymGombar, K. @. Pymee, H. A. CesepmoB, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubr u cxembl: «Pazmensl skonorum», «MeToabl sKojorum», «CxemMa MOHUTOpPUHTA
OKpYKaroLEnl Cpesibl».

JlaGoparopHas padora «/3yueHre MeToJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmbl U cpeaa 0OMTaHUS

Dkojoruveckre (QakTopbl U 3aKOHOMEpPHOCTU UX jAedcTBUi. Kitaccuukanus 3KOJIOTHYECKUX
¢dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpornoreHHele. OOIKMe 3aKOHOMEPHOCTH JeHCTBUS
skojornueckux Gakropon. IlpaBuno muaumyma (K. Hlmpenrens, 0. JIubux). TomepaHTHOCTB.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopbl. CBeT Kak sKonorudeckuid ¢akrop. [eiicTBHe pasHBIX Y4acTKOB
COJIHEUHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIbl PACTEHUI U )KUBOTHBIX IO OTHOLIEHUIO
K cBeTy. CUrHajibHast poJib cBeTa. OTONEPHOIU3M.

Temnepatrypa kak skojorumdeckuii cakrop. JlelicTBue TemiepaTypbl Ha OpPraHHU3MBL
[lolikunoTepMHble U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTth kak sxonoruueckuid paxrop. Ilpucnocobnenus pacteHuii K o AepKaHUIO BOJHOTO
Oanmanca. Kmaccudukanuss pacreHuid mo oTHomeHUI0 K Boje. I[IpucmocoOneHus >KUBOTHBIX K
U3MEHEHHIO BOJHOTO PEKMMA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAS, HA3€MHO-BO3/AYIHAs, I[IOYBEHHAs, TIIyOWHHAas
MOAMOYBEHHAs, BHYTpHOpraHu3MeHHas. @OU3UKO-XUMUYECKUE OCOOEHHOCTH cpel  OoOuTaHus
opranu3moB. [IpucnocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX CpelIax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOUHBIE M TOJWYHBIE PUTMBIL
[Tpucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHMA KU3HH.

XKuznennsie ¢opmbl opranuzMoB. [lonstTue o >xu3HeHHOH ¢(opme. JKusHeHHble (HOpMBI
pacTeHui: JepeBbsl, KYCTAPHUKH, KYCTApHMYKH, MHOTOJIETHUE TpaBbl, OJHOJICTHHE TPAaBBHI.



XKuznennsie GopMbI KUBOTHBIX: THAPOOHOHTHI, T€OOHMOHTHI, a9p0OHOHTEL. OCOOCHHOCTH CTPOCHUS H
oOpas3a KHU3HH.

buoTtnueckue Qaxkropbl. Buabl OMOTHYECKUX B3aUMOJCHCTBUIN: KOHKYPEHIHS, XUIIHUYECTBO,
cumOuo3 u ero Qopmel. Ilapazutusm, xoomeparus, MyTyaiu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBO). Herpoduueckue B3ammopeiicTBus (Tommdeckue, dopudeckne, Qadpudeckue).
3HayeHne OMOTHYECKUX B3aMMOACHUCTBUI ISl CYIIECTBOBAHMS OPraHM3MOB B Cpele OOHMTaHUS.
[IpyHIMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdeMoHcTpanuu

Tabmuuer u cxembl: «OKoyorudeckue (akTopb», «CBETOBOHM CIEKTP», «IKOJIOTUYECKHE
IPYNIbl JKUBOTHBIX 0 OTHOUICHMIO K CBETY», «TemIoKpOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHbIEY», «DU3HMOJOrMUECKUE aJaNnTalud JKUBOTHBIX», «Cpelnpl OOWTaHHS OpPraHU3MOBY,
«buonornyeckne putmbl», «KuzHeHHsle (opmbl pacTeHUi», «OKu3HEHHbIE (OPMBI KUBOTHBIX»,
«JKocHCTeEMa HIMPOKOJMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOro jeca», «llemu mnuranusy,
«XumnanuectBoy, «Ilapasutuzmy», «Konkypenmus», «Cumomo3y», «KommeHcanmzm».

ObopynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIUSHUIO Pa3TUYHBIX
9KOJIOTMYECKUX (PAaKTOPOB, TepOApuu CBETOIIOOMBBIX, TEHEIOOMBBIX M TEHEBBIHOCIMBBIX PacTEHUH,
CBETOJIFOOUBBIE, TEHENIOOMBBIE M TEHEBBIHOCIMBbIE KOMHATHBIE PAcTeHMs, repOapuu U KOJUIEKIIHH
TEIUIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pPAacTEHHUI, dydyena NTUILl U 3Bepel, repdapuu
pacTeHuii, OTHOCSIIUXCS K TUrpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE PACTEHHUS JIaHHBIX
TPy, KOJUIEKIIUH KMBOTHBIX, OOMTAIONIIMX B Pa3sHBIX cpelax, repOapuu U KOJUIEKIMU PACTeHUU U
KUBOTHBIX, 00JIaJJAIOMINX YepTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSIM YCIIOBUM KU3HH,
repOapuu 1 KOJJICKLIUU PACTEHUHN U )KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (OPM, KOJIJIEKIIUHU KMBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JladopaTopHas pa6ora «BrisBIeHne TPUCTIOCOOICHUI OPraHU3MOB K BIIMSTHUIO CBETAY.

JladbopaTtopHasi padora «BbIssBICHHME MPUCTIOCOOJNEHUNH  OPraHU3MOB K  BJIHMSHHUIO
TEMIIEPATYpPbI».

JlabopaTopHas pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. IkoJ10rUsi BUI0B U MOMYJIS LU

DKoJorH4ecKre Xapaktepuctuku nomynsuuu. [lomymsmus kak Ouonorudeckas cuctema. Poib
HEOJHOPOAHOCTH cpeibl, PU3nYecKrX 0aphepoB U OCOOCHHOCTEH OMOJIOTUM BUIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl mnomyisanuii. OCHOBHBIE IOKa3aTeNd MOMYJISLUUN: YUCIEHHOCTD,
IJIOTHOCTh, BO3pAacTHas M MOJIOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MHUTpalus.

DKkoJsioruueckass CTpykTypa nonyiasund. OLeHKa 4YHCIeHHOCTH nonyisuuu. JuHamuka
NONMyJSALMK U €€ peryisauus. buoTudyeckuil MoTeHIMan NOomyasiuud. MoaenupoBaHue AMHAMUKU
nonyisauuu. Kpusble pocta yucineHHoCTH nomynsiuuu. KpuBble BbokMBaHusA. Perynanus YyucieHHOCTH
MOMYJISIIHI: poJib (PaKTOPOB, 3aBUCAIINX M HE 3aBHCSIIUX OT IJIOTHOCTH. DKOJOTHYECKHE CTPATETHH
BuI0B (I- 1 K-cTpaTerum).

[lonsitue 006 »5Kojoruyeckod Hume Buxa. MecrooOutanue. MHoroMepHas MoOJIENb
skosiornyecko Humu JIxk.M. XarunHcona. Pasmepsl skosormuyeckor Humu. lloTeHuuanbHas wu
pealn30BaHHAs HULIU.

Bun xak cucrema mnomymsiui. Apeansl BUIOB. Buabl M MX KU3HEHHBIE CTpaTErHU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEIEHUS M MUTpAlUil )KUBOTHBIX. bHonornueckne MHBa3UU 4YyKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

IToptper: [Ix. 1. XarunHCOH.



Tabmuiel U cxembl: «DKOJOTHYECKUE XapaKTEPUCTUKU Tomynsiuny, «lIpocTpaHcTBeHHAs
CTPYKTYpa MOmyJsiiiuu», «Bo3pacTHbie mupamMuabl NOmymsnun», «CKOpOCTh 3aceNeHus MOBEPXHOCTH
3emMiH pa3IMuHbIMU OpraHu3zMammny, «Mojaens sxonorudeckoi Humu Jx. M. Xaruunconay.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUU KUBOTHBIX.

JlaGopaTopHasi padora «IIpucnocoOseHust CeMsIH paCTCHHIA K PaCCEIICHUIO.

Tema 9. Dxoji0rus coo61EeCTB. IKOJOrHYeCKHE CUCTEMBI.

CoobmectBa opranm3moB. buomeno3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMd B
ouoreHose.

Okocucrema kak oTkpsitas cucreMa (A. [[x. Tencnu). yHknuoHanbHble OJOKW OPraHU3MOB B
9KOCHUCTEME: IMPOJIYIEHThI, KOHCYMEHTBI, PeAyleHThl. Tpoduueckue ypoBHH. Tpodudeckue mena u
cetu. AOnotnueckue 01oku 3kocucteM. [1ouBbl U bl B 3kocucreMax. KpyroBopoT BemiecTs 1 HOTOK
SHEPruM B SKOCHCTEME.

OcHOBHbBIE TIOKa3aTeJM SKOCUCTEMBI. buomacca M mpoayKius. DKOJOTHYECKHE IMHUPaMUJIbI
qrces, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampapieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIeCCUU. [IepBUYHBIC 1 BTOPUYHBIE CYKIIECCHH U WX TTPUYUHBI.
AHTpoOTOTeHHBIE BO3JCHCTBUS Ha cykueccuu. KimmakcHoe coobmectBo. buopasnooOpazue u
MOJIHOTA KPYrOBOPOTAa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKocucmemvl 03ép U pek. IDKocucmemvl MoOpeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbviHb.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBL.  Arposkocucrema.  Arpoueno3.  Pazmuums — mexnay
aHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. lopoxackas ¢diopa u dayHa.
CunaHTpOomnU3aIms ropoJacko ¢ayasl. bruogornueckoe u X03sIMCTBEHHOE 3HAYCHHE arpOdKOCHCTEM U
ypOOdKOCHCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHUS OCHOBHBIX B3aWMOJICHCTBUN OPraHW3MOB B 3KOCHCTEMaX.
Ponv kackaonozo sgpgexma u 6u008-30upukamopos (Kuoyesvix 6udos) 6 @QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC SHEPrUM U BELIECTB MEXAY CMEXKHBIMU SKOCHUCTEMaMH. Y CTOHYHMBOCTh
OpPraHU3MOB, MOMYJISILIMI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUM.

Mexanuzmvi 6030eticmsust 3a2psA3HeHUll PA3HbLIX MUNO8 HA CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbI IKOJ02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J0Tusl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX YKOCHUCTEM.

JdeMoHcTpanun

[Toptpert: A. [Ix. Tencnu.

Tabmumer u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa MIMPOKOJIMCTBEHHOTO Jecay,
«JxocucTeMa XBOWHOro Jeca», «DyHKIUMOHANBHBIE TPYIIbl OPraHU3MOB B  DIKOCHCTEME»,
«KpyroBopot BeriecTB B skocucteMey, «llenu nuranus (nmacTOuiHas, 1eTPUTHAS)», « IKOJIOTHIECKAs
nUpaMua 4ucen», «IKoJorudyeckas nupamuga 0momacchbly, «IKoJorudeckas MupaMuia SHEPrum»,
«O0pazoBanue Oomnota», «llepBuunas cykneccusi», «BoccraHoBreHue mneca Tmocle TOXKapay,
«JKkocucrteMa o3epa», «ArpouneHo3», «KpyroBopoT BelecTB M NHOTOK 3HEPrUU B arpoleHo3e»,
«[Ipumepsr ypbosKOCHCTEMY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydesia ITHUI] U 3Bepel, repoapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIENb SKOCHUCTEMBI.

IIpakTnyeckas padora «l3ydenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopHnasi pa6ora «/3yueHue pasHOOOpa3usi MENKUX IMOYBEHHBIX UJICHHCTOHOTHX B
Pa3HBIX YKOCUCTEMAX.



JKCKYypeusi «IOKCKypcusi B TUIHMYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeHust «IKCKypCHs B arpodKOCUCTEMY (Ha I0JIE WK B TEININYHOE X031 CTBO)».

Tema 10. Buocdepa — rinodanpHas 3kocucTeMa

buocdepa — obmerianerapaas 006004ka 3eMid, A€ CYIIECTBYET MM CYIIECTBOBAJIA KHU3Hb.
PasBuTne npencrasneHuit o 6uocdepe B Tpymax J. 3tocca. Yuenue B. 1. Bepuaackoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ cocras. JKuBoe BemecTBo 6nochepsl U ero GpyHKIIUH.

3akoHOMepHOCTH cymiecTBoBaHus Ouochepsl. OcoOeHHOCTH OMochepbl Kak TII00aTbHOU
sKocucTeMbl. [lnHaMudyeckoe paBHOBecue B Orocdepe. KpyroBopoTsl BEmIECTB U OMOTEOXMMHUYECKHE
UKITBI (Yyriiepoa, azoTa). PutMudHoCTh siBJeHui B Onocdepe.

3onanbHOCTH Ouocheprl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHIpa, XBOWHBIE Jieca,
CMEIIaHHbIE W IIHPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI, IyCThIHH, TPOIUYECKUE Jieca,
BBICOKOTOpbs. Kiumar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIHS KHUBBIX CHCTEM, OIIEHKAa MX PECYPCHOIrO MOTEHIMala U OHOCEepHBIX
(GyHKIMH.

JdeMoHcTpauuu

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

Tabmuupr u cxemsl: «['eochepbr 3emnm», «KpyroBopor azora B mpupomae», «Kpyrosopot
yraepofa B mpupojiey», «KpyroBopor kuciopoma B mpupojiey», «KpyroBopoT Boabl B Hpupoe»,
«OcHoBHBIEe OMOMBI cymmny, «Knumarnueckue mnosica 3emnu», «TyHapa», «Taiira», «CmeniaHHbIil
necy, «llInpokonmucTBeHHbIN JIec», «Crenby, «CaBanHay, «IlycTeiHD, « Tponudeckuii gecy.

ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kamolias cpeaa

DKOJIOTHYECKHE KPHU3UCHI U MX MpUUYMHBI. Bo3aelicTBue uyenoBeka Ha Onocdepy. 3arps3HeHue
BO3AYIIHOW cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHHWE BOJHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpCOB. MI3MeHeHHe KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HAa PACTUTEIbHBIA U >KMBOTHBIA MUp. OXpaHa pacTUTEIBLHOTO U
XKUBOTHOTO Mupa. OCHOBHBIE MPHUHLMUIBI OXpaHbl Npupoabl. Kpacuble kuuru. Oco0o oxpaHseMble
npupoabie Tepputopun (OOIIT). boTanHnveckue caabl U 300JI0TMYECKUE TTAPKH.

OcHOBHBIE TPUHIUIBI YCTONYMBOIO PAa3BUTHUS YEJIOBEUECTBA M MpHUpoAbl. PanumonanabHOE
MIPUPO/IOIIOIIE30BAHUE M COXpaHEHHE OMOJIOTHYECKOTO pasHooOpa3us 3emiu. OO1e 3aKOHOMEPHOCTH
IJI00aTBHBIX JKOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3UCAa U €ro BEpOSITHHIE
MIOCJIEJICTBUSL.

Pa3BuTne MeTO/I0OB MOHHTOPHMHTa Pa3BUTHS OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHvle
uccnedosanusi nepexooa K  pecypcocbepezaroujeri U  KOHKYPEHMOCHOCOOHOU  SHepzemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcvi. Hayuonanvuvie uHGOpMAYUOHHBIE —CUCTNEMB,
obecneuusaowue 0ocmyn K UHQopmayuyu no cOCMOAHUIO 0MOeNbHbIX U008 U Ikocucmem. OCHOBb
9KOpeadunUmayuy Kocucmem U cnocob6os 6opvovl ¢ buonospedicoenusmu. Pexoncmpykyus mopckux
U HA3EeMHbBIX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «3arpsa3HeHue artmochepb», «3arps3HeHue ruapochepb», «3arps3HeHue
nouBbl», «[lapHuKOBBIT 3dexT», «Ocobo oxpaHseMble NPUPOAHBIE TeppUTOpUN», «Moaenu
YIIPaBIIIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OxpaHseMbIX pacTeHMH U KUBOTHBIX KpacHoit kuurum Poccuiickoit
®enepaunn, KpacHol KHUTM pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUS K pe3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B crpykType TUYHOCTHBIX pe3y/IbTAaTOB OCBOCHHS MPOTpaMMbl MO OHOJIOTHMU BBIJICICHBI
CJIEIYIOLIME COCTABIISAIOIINE: OCO3HAHNE O0YUYaIOIIMMUCS POCCUMCKON TpaXaaHCKON UACHTUYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIILHOCTH M CAMOOIIPEICIICHHIO, HAlUYUe MOMUBAYUU K
00y4eHHI0 OMOJIOTHH, YelleHanpasieHHoe pa3eumiue BHYTPEHHUX YOEXKICHUH JTUYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPHUYECKUX TPAAULIUN Pa3BUTHS OHOJOTHYECKOTO 3HAHUS, 2OMOBHOCHIb
u cnocobHocms OOyYAIOMIUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH  YCTAaHOBKAMHM, TPHUCYIIUMH CHCTEME OHOJIOTHYECKOTO OOpa3oBaHHS, HaAluyue
NnpagoCco3HanUs SKOJIOTHUECKON KYIbTYPBl, CHOCOOHOCMU cmasumb 1eIW U CTPOUTH KU3HEHHBIE
IIJIAHBI.

JIMyHOCTHEBIE PE3YJIbTAaThl OCBOCHHUA IMPOrpaMMbI I1I0 OnoJIorNu JOCTUTAKOTCA B C€IUHCTBC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUHU C TpaJUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMHU, HUCTOPHUYCCKMMHU M AYXOBHO-HPABCTBCHHBIMU HLCHHOCTAMMH, MNPUHATBIMH B
oOmiecTBe mMpaBWJIaMH W HOPMaMH TOBEJICHHS W CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHWS,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHs, PA3BUTHA BHYTpeHHeI\/’I MO3MHUU JIMYHOCTH, MATPpUOTHU3MA U
YBaXEHHMsSI K 3aKOHY M IPaBOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBa)KeHHMsI, OEPEKHOT0 OTHOLIEHHS K KyJIbTYpHOMY HACJIEIUI0 M TPAIUIUSAM MHOTOHAIIMOHAIHHOTO
Hapoja Poccuiickoit denepannu, IpuUpoJIe U OKPYKaroIIeu cpee.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHHS yueOHOro mpeamera «buomorus» MOJKHBI OTpa)kaTh
TOTOBHOCTh W CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX yOEXKJIECHUH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHIMCKOIO OOIIECTBa, paCHIMpPEeHUE KU3HEHHOT O
OTIbITA M OIBITA JIEATEIHHOCTU B MPOLIECCE Peau3aliid OCHOBHBIX HAIPABIIEHUN BOCHHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCcKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3UIMM  OOydarollerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUHCKOT0 OOIIeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYLIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIBHOCTU MPH CO3JAaHUU YUYE€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh OTIPeNIeNIATh COOCTBEHHYIO MO3UIUIO IO OTHOIIEHHIO K SBJICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JNEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOIEHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITMANIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX U HCCIEI0BATENbCKIX 33/1a4, YBAXKUTEIBHOTO OTHOIICHHUS K MHEHHIO OTIMIOHEHTOB
pu 00CYX/I€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;



FOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOU JIEATEIIbHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKITaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBOKCHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoMi, ropI0CTH 3a CBOM Kpal, cBoro Ponuny,
CBOW SI3bIK U KYJIBTYPY, IPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH,
MOHVMAHWS 3HA4YCHHWS OWOJIOTMM B IIO3HAHWW 3aKOHOB MPHUPOJBI, B JKH3HH YEJOBEKa U
COBPEMEHHOT0 00111eCTBA;

ujenHas yoexxJIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOQ;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlUI0 W MPUHUMATh OCO3HAHHBIC PEIIECHUs, OPUEHTHPYSICh HA
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYmyIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJHUTEIISIM, CO3IAHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, Hay4YHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQKEHUIO B pPa3HbIX BHIAX HMCKYCCTBA, CTPEMJIEHHE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusznyeckoro BocnuTanusi, GopMUPOBAHNUSA KYJIbTYPbI 310POBbSI U IMOLUOHAIBHOI0
0J1aronmoJryymsi:

MOHMMAaHHEe M peaiu3alus 340pOBOTO M 0Oe3omacHoro obpaza >KHM3HU (30pPOBOE MUTAHHE,
coOrofieHHe TUTHEHWYECKUX MpaBWJI U HOPM, COaJaHCHUPOBAHHBIA PEXUM 3aHITHM U OTHAbIXA,
perynspHas ¢puznyecKasi akTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHUMAaHKE [IEHHOCTH MPaBWJI MHAWBUYaTbHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO MOBEICHUS
B CUTYalUsIX, YIPOKAIOIINX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHWE TMOCIEACTBUI M HEMpPUSATUS BPEIHBIX MNpHUBBIYEK (YMOTpeOJieHUs ajIKOTOoJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HE;

TFOTOBHOCTh K aKTMBHOW JESATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBbHOM HalpaBJI€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IE€ATEIbHOCTS;

WHTEpPEC K pa3iuyHbIM cdepaM MNpoPecCHOHAIBHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BAHHMIO HAa MPOTSHKEHUH BCEM
KU3HU;



7) 3K0J10rM4eCKOro BOCTIMTAHUSA:

HKOJIOTUYECKU 1Ie1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIE KaK MCTOYHHMKY XKH3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS OKOJOTMYECKOW KyAbTYphl: TPUOOPETCHHE ONbITA IUIAHUPOBAHUS
MOCTYIKOB Y OILICHKU WX BO3MOXXHBIX TIOCIICJICTBUMN ISl OKPY)KAIOIICH CPE/Ibl;

0CO3HAHHE TJI00AITBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIIOCOOHOCTH MCIOJIB30BATh IPHOOPETAEMBIC MTPH H3yUYSCHUH OMOJIOTHH 3HAHUS U YMEHUS MTPU
perieHun mpooIieM, CBA3AHHBIX C pPallMOHAIBHBIM IMPUPOJIOTIOIB30BaHUEM (COOIIIOICHNUE TIPaBUII
MOBEJICHUS B TIPUPOJIC, HAIIPABJICHHBIX HA COXpaHEHUE PABHOBECHS B SKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOocUcTeM, Ouocdepsl);

AKTUBHOE HEMPHUATHE NCUCTBUM, TPUHOCAIIUX BPEJ OKPYKAIOILIEH IPUPOJIHON Cpesie, YMEHHE
MIPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMACMBIX TEHCTBUM U
MPEeA0TBPAIATh UX;

HaJU4Yhe Pa3BUTOrO JKOJOTHYECKOTO MBIIUICHHS, OKOJOTHYECKON KYIbTYphl, OTIBITA
NESTETPHOCTH  DKOJIOTHUECKOW  HANpaBIICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTHCS UMM B
MMO3HABATEIHPHOW, KOMMYHHUKAaTHBHOW ¥ COIMAIBbHOW TMPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOU JESATEIbHOCTH SKOJOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd © OOINECTBEHHOW WPAKTUKH, OCHOBAaHHOTO Ha JUAJIOTE€ KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MIOJUKYJIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOW KYJIbTYpbl KaK CpEACTBAa B3aWMOJEUCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHUMaHHE crenupuKkn OMOJOTHM KaK HAayKHh, OCO3HaHUA €€ poiu B (OPMHPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIUJICHHS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpPY)KarolleM
MHpE KaK O eIMHCTBE MPHUPO/bI, YEJIOBEKa U 00ILECTBA, B MO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEN
U peleHun npobaeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU [UIsi COBPEMEHHOH UMBUIM3AIUU: OOECIeYeHUs
HOBOTO YpPOBHS DPa3BUTHUS MEAUILIMHBI, CO3JaHHME MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pelarth pecypcHble MpoOJieMbl Pa3BUTHUSL YEIOBEUECTBA, TMOMCKA MyTeH BBIXOJA W3 TII00ANbHBIX
9KOJIOTHYECKUX MpoOiieM u obecriedeHus mepexoja K yCTOMYMBOMY Pa3BUTHIO, PallMOHAIBHOMY
WCIO0JIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHUU OHMOJOTMYECKMX 3HAHUU B LEJSX MOBBIIICHUS OOIIen
KYJIBTYPbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM dacTu (yHKIIHMOHAJIbHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHUMAaHHE CYIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IMOJIydaeMble 3HaHUSA s aHaiuu3a W OOBSCHEHUS SIBICHUN
OKPY)KAIOIIET0 MHpa M TPOUCXOIAIMUX B HEM H3MEHEHHH, yMEHHE [enaTh 0OOCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHBIX (AaKTOB W HUMEIOUIMXCSA JAHHBIX C [ENbI0 MOJy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO MCIIONE30BaTh OMOIOTHYECKUE 3HAHUS JUTSl PelIeHus TpooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIUX;

OCO3HAHUE IIEHHOCTH HAYYHOM J€ATE€IbHOCTH, FOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO M
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M CHOCOOHOCTb K HEINPEPhIBHOMY OOpa30BaHMI0O U CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIYUCHHUIO HOBBIX 3HAaHUH II0 OHOJOTMH B COOTBETCTBUHM C JKA3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pPe3ylIbTaThl OCBOCHHUS y4eOHOro mpenmera «bHONOTHS» BKIIOYAIOT:
3HaYUMBbIC i1 (OPMHUPOBAHHS ~ MHUPOBO33PEHUS  OOYJAIOMIMXCS  MEKIUCIUTUIMHAPHBIC
(MeXIpeIMETHBIC) OOIICHAYYHBIC TTOHATHS, OTPAXKAIOIINE I[EJIOCTHOCTh HAYIHON KapTUHBI MUpa U
CHeM(pUKY METOJOB TO3HAHHS, WCIOIB3yeMbIX B ECTCCTBCHHBIX Haykax (BEIIECTBO, JHEpPTHs,
SIBJICHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (haKT, MPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS,
WCCIIeIOBAaHUE, HAONIOJICHUE, W3MEpPEHHUE, IKCIEPUMEHT W JIPYTHe); YHUBEPCATbHBIC Y4eOHBIC
nercTBus  (IMO3HABATENBHBIC, KOMMYHUKATHBHBIC,  PETYJIATHBHBIC), o0ecreunBaroIIve
dbopmupoBaHre (QYHKIIMOHAIHHOW TPAMOTHOCTH U COITMATHHOM KOMIIETCHIIMH OOYyYaroIuXCs;
CIIOCOOHOCTH 00YYArOIIMXCS UCTIOIB30BaTh OCBOCHHBIC MEX IUCIUIIIINH APHBIE, MEPOBO33PCHUCCKUC
3HAHMS U YHUBEPCAIbHbBIC YIeOHBIC ICHCTBUS B TIO3HABATEIILHOW U COIMATBLHOM MTPAKTHKE.

B pesynapTaTe wu3ydeHuss OWOJOTMM HA YPOBHE CpeaHEro ooOmero oOpa3oBaHUs Y
obOyuarorerocss OynyT chOpMUPOBaHBI IMO3HABATEIbHBIC YHUBEPCAIbHBIC YYE€OHBIE ICHCTBUA,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YICOHBIC JIEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yICOHbBIS
JCHCTBYS, COBMECTHAS JICATEIIBHOCTD.

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOTPAMMBI CpPEJHEro OOmero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMoOCTOSITENIbHO  (OPMYJIMPOBATh U  aKTyaJlU3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JOTMYECKOTrO MBIIUICHHUS (aHallM3a, CUHTE3a,
CpaBHEHHUs, KiacCU(pUKAIMK, OOOOIICHHU), PACKPBIBAaTh CMBICT OHOJIOTHUECKHX ITOHITHI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHSATHUSMHU);

ONpEeNATh LeNU JeSITeNbHOCTH, 3ajaBas MHapaMeTpbl U KPUTEPUM HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

UCII0JIb30BAaTh OMOJOTHMYECKUE TOHATUSA s OObsICHEHHs (AaKTOB U SBICHUN >KUBOI
MIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXJCHUs (MHIYKTUBHbBIC, JENYKTUBHBIC, TI0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTUBOPEYUS B pPACCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATh BBIBOABI U
3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEICTBA MJS MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHONIICHWI B HM3y4aeMBIX OHOJOTMYECKHX OOBEKTaX, a TaKkKe MPOTHBOPEUYHI pa3zHOro poja,
BBISIBIICHHBIX B Pa3TUYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIaH PELICHUS MPOOIEMBI ¢ Y4ETOM aHaIM3a UMEIOIINXCS MaTepHAIbHBIX U
HEMaTepHUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIBHOCTh, OILIEHWBATh COOTBETCTBUE pPE3YAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;



KOOPJIMHUPOBATh H BBHIMOJIHATH pPabOTy B YCIOBUSX PEAIBHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IEHCTBHUS:

BIIQJICTh HAaBBIKAMU Yy4EOHO-UCCIICIOBATEILCKONH W TPOCKTHOW JEATEIHHOCTH, HABBIKAMH
paspenieHus mpoosieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METOJIOB
pEIICHHS MPAKTUICCKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCI0JIb30BAaTh PAa3IMYHBIC BHJBI JICATCIHBHOCTH TI0 TOJYyYECHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINK, TPeoOpa30BaHUI0 W TPUMEHEHUIO B YYCOHBIX CHUTYaIUsAX, B TOM YHUCIE TpU
CO3JaHUH Y4EOHBIX U COIUATBHBIX TPOSKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJACTh HAyYHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (POpPMYTUpOBATH COOCTBEHHBIE 3a7aud B 0OOpa30BaTEIBHOM JCATEIHHOCTH M
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTYaJIM3UPOBAThH 337a49y, BBIJBUTATh THIIOTE3Y
e€ peleHus, HaXOUTh ApTYMEHTHI JUTSl J0Ka3aTelIbCTBA CBOMX YTBEPKICHHM, 3aaBaTh apaMeTPhl
Y KPUTEPUU PEIICHUS;

aHAJIM3WPOBATH TMOJIydCHHBIC B XOJIC PEIICHUS 337add Pe3YJIbTaThl, KPUTHUECKHA OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIECHUBATh MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISATh IICJICHANIPABIICHHBI TOWCK IEPEHOCa CPEACTB M CHOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMETb  NEPEHOCUTh 3HAaHUS B  [IO3HABATENbHYIO M  TMPAKTUYECKYI0  00JacTu
KHU3ZHEJESITENbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJEU, INpeylaraTb OPUIHHAJIbHbIE MOAXOJbl M pEIIEeHUs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B Pa3UYHbIX HCTOYHHMKAX HHpopmammu (TekcTe ydeOHOro mnocodus,
HAyYHO-TIONMYJISIPHON JIUTEpaType, OHOJOTUYECKHX CIOBapsX M CIPaBOYHHKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B VHTepHeTre), aHanM3UpoBaTh HWH(OOPMALMIO pA3IUYHBIX BUIOB U (GopM
MIpeICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3anpockl U NPUMEHATH PA3IUYHbIE METOAbI MPH TOHCKE U OTOOpe
O6uosnoruueckoi nHGopMaIuu, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpHOOpeTaTh OMNBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMAalbHYIO (OpMYy TpeACTaBlEeHUS OHOJOTHYECKOU
nHpopmanuu (cxemsl, TpaduKu, TUarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BAaTh HAy4yHBI SI3BIK B KayecTBe CpeAcTBa mpu paboTe ¢ OHOIOTHYECKOM
uHpopmanuen: MPUMEHSTh XUMHUYECKHe, (pU3nuecKkue W MaTeMaTHYecKhe 3HAaKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATypy, HCIOIB30BaTh W MPEoOpa3oOBHIBaTH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATIISITHOCTH;

BIIaJIETh HAaBBIKAMHM  pACMO3HABAaHUS W  3allUThl  HHPOpMaIUU, UHPOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.



OgJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BeeX chepax KU3HHU, AKTUBHO Y4aCTBOBATh B AUAJIOTE MIIH
JMCKYCCHH TI0 CYIECTBY 00CYXIaeMoil TeMbl (YMEHHUE 33/1aBaTh BONPOCHI, BBICKA3bIBATh CYXACHUS
OTHOCHTEIIFHO BBITIOJIHEHHS TPEUIaraeéMoil 3afayd, yYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH
MO3UIMIA APYTUX YIaCTHUKOB JTUAJIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS, TOHUMATh 3HAYCHNUE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYAIlMi, YMETh CMST4aTh KOH(IUKTHI U BECTH
MIEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHHMSI M B3aWMOJICHCTBHSA, MOHUMATh HaMEpPEHHS
ApYruX JOJEH, TPOSBISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCEJHHKY W B KOPPEKTHOH (hopme
(bopMymHpOBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHTHOW W WHIMBUAYAIbHOW PaOOTHI TpH
pelieHn OuoJIoTHYecko mpoOiaemMbl, 000CHOBBIBATH HEOOXOJIUMOCTh MPUMEHEHHS TIPYMIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pPELICHUH yueOHOM 3a/1auu;

BEIOMPATh TEMaTHKy M METOJIbl COBMECTHBIX JCWCTBUU C Y4ETOM OONIMX HWHTEPECOB H
BO3MO’KHOCTEH Ka)KIOTO YiICHA KOJUICKTHBA;

MIPUHAMATP IeJT COBMECTHOMN NIESTETLHOCTH, OPTaHN30BBIBATh U KOOPAWHUPOBATH JACHCTBHS
o €€ JOCTHKEHMIO: COCTaBJIATh IUJIAH JIEHMCTBHM, pacHpelensTh poJM € YYETOM MHEHHUHI
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa M KaXJOT0 y4aCTHHKA KOMAH[bl B OOIIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

Ipe/UlaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEM C IO3UIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUSX, IPOSBIIATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OgJaieHHe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH e CTBUAMU:

1) camoopraHu3zanus:

HCIOJIb30BaTh OMOJIOTNYECKNE 3HAHUS JUIs BBISBICHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIMsIX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM LieJIeBble U CMBICIOBbIE YCTAHOBKU B CBOUX
JNEUCTBUSAX M TOCTYNKaxX 0 OTHOIIEHHIO K JKUBOW INPHUPOJE, CBOEMY 3J0POBBIO M 370POBBIO
OKpYXXaoIluX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1aul B 00pPa30BATEIbHON AEATEIBHOCTU U JKU3HEHHBIX
CUTYaLlUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH pelieHHus] MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPENOUTCHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIHPOKON 3PYAMLIMU B Pa3HBIX 00IaCTAX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HABBIKAMHU TIO3HABATEIILHOW PE(IEKCHUH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICTMTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUH, MCIIOJIBb30BaTh MPUEMBI pedIeKCHU s
OILICHKHU CUTYalll{, BIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPH aHAIIN3E PE3YyIbTaTOB JACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIOBeKa.

NPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJEpKaHus ydyeOHoro mpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHPOBaHBI Ha obecrieueHne MpoGUILHOTO O0y4deHHUs OOydaroIIuXCs
6uonoruu. OHU BKIJIIOYAIOT: crienupuyeckre A1 OMOJOTHMH HAy4HbIE 3HAHUS, YMEHUS U CHOCOObI
JNeUCTBUI 1O OCBOEHUIO, MHTEPHpPETAaluu U MpeoOpa3oBaHUIO 3HAHHUM, BHUJIBI JIEATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUUW W MX MPUMEHEHUIO B PA3UYHBIX Y4EOHBIX, a TaKKe€ B pealbHBIX
KU3HEHHBIX CUTyauusx. [IpeaMeTHble pe3ynbTaTsl MPEACTaBICHBI 110 TOJaM U3Y4YCHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO mpeameta «buonorus» B 10 Knacce NOTKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CHUCTEME E€CTECTBEHHBIX HayK, B
(hopMHUPOBAHUM €CTECTBEHHO-HAYYHOUW KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIbI U PEIICHUU
po0JieM palMOHAIBHOTO MPUPOIOTIONL30BAHMS, O BKJIAJ€ POCCHUMCKMX U 3apYOEKHBIX YUYEHBIX B
pa3BuUTHE OMOJIOTUY;

BJIQJICHUE CHUCTEMOH OHOJIOTMUECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolIne
OMOJIOTMYECKHEe TEPMUHBI M TOHSTHUS (KU3Hb, KIJIETKA, OPraHu3M, MeTa0oJIu3M, TOMEOCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE),
ounosornueckue Teopun (kierounas teopus T. [IIBanna, M. IlIneinena, P. Bupxosa, XxpoMocomMHas
Teopust HacneacTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o 1eHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHO0Opa3Hsi MOTOMKOB MEPBOTO MOKOJICHUS,
paculeIUIeHus, YUCTOTHl FraMeT, He3aBUCUMOro HacienoBanus . MeHzens, TOMOJIOTHYECKUX PSAI0B
B HaciencTBeHHoU n3menunBoct H. 1. BaBunosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMU HAyYHOTO IO3HAHUS, HCIOJB3YEMBIX B OHOJIOTHYECKHX
HCCIIEIOBAHUSIX KUBBIX OOBEKTOB (OTIHICAHNE, U3MEPEHHE, HAOII0IeHUE, SKCTIEPUMEHT);

YMEHUE BBLACIATH CYIIECTBEHHbIE MNPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U SYKApUOT,
OJIHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OpPraHM3MOB, B TOM 4HcIe OakTepuil, TpuOOB, pacTEHHUH,
KUBOTHBIX M YEJIOBEKA, CTPOEHUS OPraHOB M CHCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3BHENECATEIbHOCTH, MPOTEKAIOUIUX B OPraHU3Max PacTeHH, KUBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKUX IMPOLIECCOB: OOMEHa BeIeCTB (MEeTabo0JIM3M), MpEeBpallleHus SHEpIruu, OpoXKeHus,



aBTOTPO(HOTO U reTepoTpOHOrO THIIOB MUTaHMA, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Mei03a,
raMmeToreHesa, MOpHOreHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHUS, PA3MHOKEHUS, UHIUBHYyaTbHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€HEe3a), B3aUMO/ICHCTBHS I'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OPraHOMIAMU KJIETKH M UX (QYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W WX (QYHKIHSIMH, MEXAY OpraHaMH M CHCTEMaMH OPraHoOB y
pacTeHuil, )KUBOTHBIX U YEJIOBEKA U UX QYHKIMSIMH, MEXITY CHCTEMAMH OPraHOB U UX (YHKIHSIMH,
MEX]y dTarraMd 0OMeHa BEIIECTB, TallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTanamMu SMOPHUOHAIBHOTO PAa3BHUTHUs, TEHOTUIIOM H (peHOTUTIOM, (DEHOTUIIOM M (PaKTOpaMu Cpeabl
00OHUTaHHUS;

YMEHHE BBISBIISATH OTJIMYUTENBHBIC MPHU3HAKA JKUBBIX CHUCTEM, B TOM YHCIE pPACTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTHYECKYI0 TEPMUHOJOTHIO H
CHMBOJIMIKY JUTSI TOKa3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBISATH MPUYUHHO-CICICTBEHHBIE CBSI3U MEXIY
WCCIIETyeMBIMH OMOJIOTUYECKUMH TIPOLIECCAMH W SIBJICHUSMH, JIENIaTh BBIBOJBI U TPOTHO3BI HA
OCHOBAHHU TIOJTY4YEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH Ja0OpaTOpHble M MpakTU4Yeckue paboThl, cOOMIOAATH MpaBWiIa IMPHU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TIPOBEPSATH WX OKCICPUMEHTAIBHBIMH  CPEICTBAMH,
bopMyHpys 1ENb UCCIIEAOBaHSI, aHATU3UPOBATH MOJTYYCHHBIE PE3YIIbTAThl U JIENaTh BBIBOJIBI;

yMEHHE YYacTBOBAaTh B Yy4e€OHO-HCCIIENIOBATEILCKOW paboTe 1O OHMOJIOTHH, SKOJOTUU H
MEIUIIMHE, MPOBOIUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILIECTB, U MYOJUYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTaThl HA YIEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OIICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX UCCIIEJOBaHMUI B 00JaCTH OHOIOTHH U
MEIUIMHBI (KIOHUPOBaHHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABJIEHHOE NU3MEHEHUE TeHOMA U
CO37[aHHM€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBJISTh OCO3HAHHBIA BbIOOP Oynyliel npodeccnoHalbHON NeATeIbHOCTH B
obnactu OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUU, CEIBCKOIO XO3SAHCTBA, MHILEBOM
MIPOMBIIIJIEHHOCTH, YIyONATh NMO3HABATENbHBIN MHTEpEC, HANpaBICHHBIA Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOILIEH MHpodeccCHr U MPOAOKEHHE OMOJIOTUYECKOTO 00pa30BaHMS B OPraHU3ALMIX
cpenHero npohecCHOHaIbHOIO U BBICIIEr0 00pa3oBaHMUs.

[IpenMeTHbie pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buosorusi» B 11 Kaacce NOMKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHUpPOBAaHHHM COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPA, B TIO3HAHUM 3aKOHOB
MPUPOABI M PEHICHUH 3KOJOTMYEeCKHX NpoOJieM YeloBEYeCTBa, a TaKkKe B PEUICHHUH BOIMPOCOB
PaIMOHATILHOTO MPUPOIOIONIB30BaHMS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
oOIIeCTBY, YEJNOBEKY, O BKJIAJ€ POCCHUHCKMX M 3apyOexHBIX Y4YEHBIX-OMOJIOIOB B pa3BUTHE
OHOJIOTHH;

yYMEHHUE BJaJIeTh CHCTEMON OHOJOTMYECKMX 3HAHWMM, KOTOpas BKIIOYAeT OMpeaeNeHHUs U
NOHMMAaHHE CYIIHOCTH OCHOBOIOJAraroIIMX OWOJIOTHYECKUX TEPMHUHOB M TOHATHH (BUA,
sKocucTema, Ouocdepa), Ouosornuyeckue Teopuu (dBoitonuoHHas Teopus Y. [lapBuHna,
CHUHTETHUYecKasi Teopus sBoironuu), yueHus (A. H. CesepuoBa — 0 HyTsX U HaIlpaBlIEHHUIX
spommonnn, B.U. Bepraackoro — o 6uocdepe), 3akoHbI (reHeTUUeCKOTO paBHOBecus Jx. Xapau u



B. Baiinbepra, 3aponpimeBoro cxonacrsa K. M. bopa), npaBmna (muammyma FO. Jlubuxa,
9KOJIOTMYECKON MUpaMUIbl SHEPTHH ), TUIIOTE3bI (TUToTe3a «Mupa PHK» V. 'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHWS, WCIOIb3yeMbIMH B
OMOJIOTMYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB U OJKOCHCTEM (OTMHCAHHE, W3MEPCHUE,
HaOJIIOJICHUE, DKCIEPUMEHT), CIOCOOAMH BBISIBIICHUS M OLEHKH AHTPOIOTCHHBIX H3MEHCHHH B
IPUPO/IE;

YMEHHE BBIJICJATh CYINICCTBEHHBIC TIPU3HAKU: BHIOB, OHOTEOIICHO30B, 3KOCHUCTEM H
ouocdeprl, CTaOMIM3UPYIOMIETO, JBIXKYIIETO W  Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpA,
ATIOTIATPUIECKOTO ¥ CUMIIATPUICCKOTO BUI000PA30BaHUS, BIUSHUS IBKYIINX CHJI 3BOJIOIUHN Ha
reHo(oH ] TMOMYJISIIIAK, TMPUCTIOCOOJICHHOCTH OPTaHM3MOB K cpele OOWTaHus, dYepelIOoBaHUs
HaIPaBJICHUH IBOJIIONNN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOIIECCAMHU SBOJIOIUH, JABMKYIIUMU CHIIAMHU
AHTPOTIOTeHEe3a, KOMITOHEHTAMH Pa3IMYHbBIX YKOCHCTEM U TIPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIISATh OTIMUUTEIILHBIC TIPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB K
cpene oOutaHus, aOMOTHYECKUX W OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBSI3EH
OpPraHW3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUH B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HWCIIOIb30BaTh COOTBETCTBYIOIIHE aAPTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY JUIS JIOKa3aTelbCTBA POJICTBA OPraHU3MOB pAa3HBIX CHUCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPraHW3MOB W CpeIbl OOWTAHWS, CIWHCTBA YEJIOBEYCCKHX pac, HEOOXOIMMOCTH
COXPaHEHUsS MHOTOOOpa3us BHUIOB W DKOCHCTEM KaK YCIIOBHS COCYIICCTBOBAHHS TMPUPOIBI U
9YeJI0BEUECTBA;

yYMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4M, BBISBISATh MPUUMHHO-CICACTBEHHbBIE CBSI3U MEXIY
UCCIIETyeMbIMU OHOJIOTHYECKMMH TMPOIIECCAaMU U SBJICHUSIMH, J€JaTh BBIBOJBI U IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH Ja0OpaToOpHble M MpakTU4Yeckue paboThl, cOOMIOAATH MpaBuiIa IMPHU
paboTe ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHEM,

YMEHHE BBIIBUraThb TUIOTE3bl, NPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MOJIy4E€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBI;

YMEHHE Y4acTBOBaThb B Yy4EOHO-HCCIIENOBATENILCKOM padoTe MO OHOJOTUM, SKOJOTUH U
MEIHIIMHE, MPOBOIUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOINECTB, W MYyOJIUYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHE OLIEHUBATh TMIIOTE3bI U TEOPUU O MPOUCXOXKICHUHU KU3IHU, YETOBEKA U YEIOBEYECKIX
pac, O MpHYMHAX, MOCIHEACTBHIX M CHOCO0AX NPEJOTBpAIICHHs TJI00ATbHBIX H3MEHEHHH B
ounocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBINH BBIOOp Oyaymiell mpodeccHoHANbHON AESITENbHOCTH B
obnactu OWOJIOTHH, DKOJIOTUU, MPHUPOJOTIOIH30BAHUS, MEAULIMHBI, OMOTEXHOJOTUH, TICHXOJIOTHH,
BETEPUHAPUU, CEIIbCKOTO XO3SICTBa, MUINEBOW MPOMBIILIEHHOCTH, YIIIYONSTh IMO3HaBaTENbHBIH
WHTEpeC, HampaBlIeHHBIH Ha OCO3HAHHBINH BHIOOP COOTBETCTBYIOLIEH Mpodeccry U MPOJOHKEHUE
OuoJorMueckoro oOpa3oBaHHMsI B OpraHH3alUsAX CpPeIHEro Mpo(eCCHOHATBLHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/t

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

’ KoJsmnuecTBo yacos

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

buonorus kak Hayka

O®Y buonorusa-10 UIT
«IIpocBemenne» https://media.prosv.ru
Omnnaite-argopma «Most mikosiay
https://media.prosv.ru/ POILL: Ypoku,
@I https://resh.edu.ru/ KoMmmiaekr
BHJICOYPOKOB, NMPE3CHTAIIHNH, TECTOB TI0
ouogoruun 5-11 https://resh.edu.ru/
http://compedu.ru

’KuBble cuCTEMBI I X HN3Y4YCHUEC

O®Y buonornsa-10 UII
«ITpocBemenne» https://media.prosv.ru
OmnnaitH-matdopma «Most mKoa»
https://media.prosv.ru/ POIII: Ypoxu,
@I https://resh.edu.ru/ Kommiaekr
BHJICOYPOKOB, MPE3CHTAIINHI, TECTOB 10
ouosoruu 5-11 https://resh.edu.ru/
http://compedu.ru

buonorus knetku

0.5

O®Y buonorunsa-10 UII
«IIpocBemenue» https://media.prosv.ru
Omnnaiin-atgopma «Most mkonay»
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Komruiext
BHUJIEOYPOKOB, MPE3EHTALIH, TECTOB IO
ouonoruu 5-11 https://resh.edu.ru/
http://compedu.ru



https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/

XnMudeckas opranu3anus KJICTKHU

10

2@V buonorus-10 UII
«Ipocsewmenue» https://media.prosv.ru
Omnnaite-ardopma «Most Ko
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Kommnekr
BHJICOYPOKOB, MPE3CHTAIINHI, TECTOB 10
ouonoruu 5-11 https://resh.edu.ru/
http://compedu.ru

Crpoenue u GyHKIHUU KIETKU

D@V buonorus-10 UII
«IIpocsemienne» https://media.prosv.ru
Omnnaiie-argopma «Most mikosiay
https://media.prosv.ru/ POII: Ypoku,
@I https://resh.edu.ru/ Kommnekt
BHJICOYPOKOB, NMPE3CHTAIIHNH, TECTOB TI0
omnosorun 5-11 https://resh.edu.ru/
http://compedu.ru

OOMeH BelecTB U MpEeBpaIicHHe
SHEPrUU B KICTKE

O®Y buonornsa-10 UII
«ITpocBemenne» https://media.prosv.ru
OmnnaitH-matdopma «Most mKoay»
https://media.prosv.ru/ POIII: Ypoxu,
@I https://resh.edu.ru/ Kommiext
BHJICOYPOKOB, MPE3CHTAIINMI, TECTOB 10
ouosoruu 5-11 https://resh.edu.ru/
http://compedu.ru

HacnencrBennas nadopmanus u
peanu3anus e€ B KICTKE

0.5

O®Y buomornsa-10 UII
«IIpocBemenue» https://media.prosv.ru
Omnnaiin-natgopma «Most mkonay»
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Kommnexkt
BHUJIEOYPOKOB, MPE3EHTALIH, TECTOB IO
ouonoruu 5-11 https://resh.edu.ru/



https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/

http://compedu.ru

JKM3HEeHHBIN TUKIT KIIETKU

D@V buonorus-10 UII
«IIpocsemenue» https://media.prosv.ru
Omnnaite-mardgopma «Most koI
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Kommnekr
BHJICOYPOKOB, TIPE3CHTAIINN, TECTOB TIO
ounonorun 5-11 https://resh.edu.ru/
http://compedu.ru

Crpoenue u GyHKIIUHA OPraHU3MOB

17

1.5

D@V buonorus-10 UII
«IIpocBenienne» https://media.prosv.ru
Omnnaita-atgopma «Most mkosna»
https://media.prosv.ru/ POILL: Ypoku,
@I https://resh.edu.ru/ Kommnekt
BHJICOYPOKOB, MPE3CHTAIINA, TECTOB TIO
ouonoruu 5-11 https://resh.edu.ru/
http://compedu.ru

10

Pasmuoxkenue u pa3BUTHUE
OPraHnu3mMoB

1.5

O®Y buonornsa-10 UII
«IIpocBemenne» https://media.prosv.ru
OmnnaiiH-matdopma «Most IKoJIa»
https://media.prosv.ru/ POII: Ypoxku,
@I https://resh.edu.ru/ Kommiext
BHJICOYPOKOB, MPE3CHTAIINIA, TECTOB TIO
ouosoruu 5-11 https://resh.edu.ru/
http://compedu.ru

11

I'eneTnka — HayKa O
HaCJICACTBCHHOCTH U
HU3MEHYUBOCTHU OPraHNU3MOB

0.5

DDV buonorus-10 UIT
«IIpocsemenue» https://media.prosv.ru
Omnnaiin-atdgopma «Most mkoay»
https://media.prosv.ru/ POIIL: Ypoku,
@I https://resh.edu.ru/ Kommiiekt
BHJIEOYPOKOB, NMPE3EHTAIIHI, TECTOB 10



http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/

ouomnoruu 5-11 https://resh.edu.ru/
http://compedu.ru

12

3aKOHOMEPHOCTHU
HACJIeICTBEHHOCTH

10

DDV buonorus-10 UII
«IIpocsemenue» https://media.prosv.ru
Omnnaite-ardgopma «Most koI
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Kommnekr
BHJICOYPOKOB, IPE3CHTAIINN, TECTOB TIO
ounonorun 5-11 https://resh.edu.ru/
http://compedu.ru

13

3aKOHOMEPHOCTH U3MEHYHBOCTH

D@V buonorus-10 UII
«IIpocBemienne» https://media.prosv.ru
OmnnaitH-atgopma «Most mkosta»
https://media.prosv.ru/ POILL: Ypoku,
@I https://resh.edu.ru/ Kommnekt
BUJICOYPOKOB, ITPE3EHTALIUN, TECTOB IO
ouonoruu 5-11 https://resh.edu.ru/
http://compedu.ru

14

I'enetuka degoBeka

0.5

O®Y buonornsa-10 UII
«IIpocBemenue» https://media.prosv.ru
OmnnaiH-matdopma «Most IKoJIa»
https://media.prosv.ru/ POII: Ypoxku,
@I https://resh.edu.ru/ Kommiext
BHJICOYPOKOB, MPE3CHTAIINHI, TECTOB 10
ouosoruu 5-11 https://resh.edu.ru/
http://compedu.ru

15

CeHeKHI/IH OpraHnu3MoB

O®Y buosnorus-10 UIIT
«IIpocBemenue» https://media.prosv.ru
OmnnaitH-nnardopma «Mos mKoIa»
https://media.prosv.ru/ POIIL: Ypoku,
@I https://resh.edu.ru/ Kommuekr



https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/

BHUJIEOYPOKOB, IIPE3CHTALINM, TECTOB 110
ouomnoruu 5-11 https://resh.edu.ru/
http://compedu.ru

16

BuoTtexHonorus u cuHTETHYECKAs
onoJiIoTusA

DOV buonorus-10 UII
«IIpocsemenne» https://media.prosv.ru
Omnnaite-mardgopma «Most Ko
https://media.prosv.ru/ POIL: Ypoku,
@I https://resh.edu.ru/ Kommnekr
BHJICOYPOKOB, IIPE3CHTAIINN, TECTOB TIO
ounonorun 5-11 https://resh.edu.ru/
http://compedu.ru

17

PesepBHOE Bpems

D@V buonorus-10 UII
«IIpocBemnienne» https://media.prosv.ru
OmnnaitH-atgopma «Most mkosa»
https://media.prosv.ru/ POILL: Ypoku,
@I https://resh.edu.ru/ Kommiekt
BUJICOYPOKOB, ITPE3EHTALIUN, TECTOB IO
ouonoruu 5-11 https://resh.edu.ru/
http://compedu.ru

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

13



https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/
https://media.prosv.ru/
https://media.prosv.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://compedu.ru/

11 KUIACC

‘ KosinyecTBo yacoB ‘ DJIeKTPOHHBbIE
Ne HanmeHnoBanue pa3aejioB 4 TeM (uudpossie)
n/n NporpamMMbl Beero Kourpoibnbie IlpakTuieckue o5ha30parennble
padoTsbI padoTsbI pecypesI
1 3apoKJeHNE U Pa3BUTHE BOJTIOIIMOHHBIX 4
IIpe/ICTaBIeHU B OMOJIOTHU
2 MuKpo3BOITIONHS U €€ Pe3yITbTATHI 14 2
3 Maxpo3BoJIoIus U €€ pe3yIbTaThl 6
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emiie
5 [IpoucxoxaeHue yeaoBeka — 10 1
aHTPOTIOTEHE3
DKOJIOTHS — HayKa O B3aWMOOTHOIIICHUSX
6 OpPraHM3MOB M HaJOPraHu3MEHHbIX 3 0.5
CHCTEM C OKpYKaroIIEH cpeon
7 OpraHusmel ¥ cpejia OOMTaHUs 9 1.5
8 DKOJIOTHsI BUIOB M HOIYIISALHIA 9 0.5
9 DKO0JIOTHS COOOIECTB. DKOJIOTUUYECKHE 12 05
CHCTEMBI
10 buocdepa — rimobanpHas 3KOCHCTEMA 6
11 UenoBek U OKpyKarolas cpeaa 6
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I1O 102 0 75
ITPOI'PAMME '




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJBI U151 YYEHUKA

Bbuosnorus, 10 knacce/ [Taceunnk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue; noa penakiuei
[Taceunuka B.B., AknnmonepHoe o0uiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

AO «MznarensctBo «lIpocBemenne» (buonorus. 10-11 knace «JIunus sxu3nm», aBTopsl: B. B.
[Taceunuk I'. T'. l1IBenoB T. M. Edpumona)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

desepanbHbIi HHCTUTYT MEJaroTHUECKUX u3MepeHuiy. Pexxum noctymna: https://fipi.ru/

https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biologicheskogo eks

perimenta_na_urokah_biologii_0.htm https://www.krippo.ru/

https://learningapps.org/register.php

- MunucrepctBo ob6paszoBanust U Hayku PD, Pexum moctyma: http:/mMunobpuayku. PD

- Poccuiickoe oOpazoBaHue denepanbHbIN nopTain Pexum JIOCTyTA:
http://www.edu.ru/index.php

- Poccuiickoe oOpa3oBanue. DenepanbHblii oOpa3zoBarenbHbIH TOpTan Pexum mgoctyma:.
http://www.edu.ru/

- CnpaBouHas MpaBoBas cucrema «Kouncynprantl [imroc» Pexum JIOCTYyTIA:
http://www.consultant.ru

— Ilemarornueckas oubnmuoreka Pexxum mocryma: http://www.gumfak.ru/pedagog.shtml/

- TocynmapcTBeHHBIN Hay4YHO-HCCIIEIOBATENbCKUNA WHCTUTYT CEMbH M BOCHUTaHUS Pexum
nocryma: http://www.niisv.ru

- bubnunoreka yaeOHOM 1 HaydHOU JIuTepaTypsl Pesxum mocryma: http://sbiblio.com/biblio/

- Poccuiickas anekrponHas mkoina Pexxum mpocryna: https://resh.edu.ru/login

— DNeKTpOHHBIM OaHK 3alaHui MO OlleHKe (YHKIHMOHATHHOW TrpaMOTHOCTH. Pexum nocryma:
https://fg.resh.edu.ru

- 3agaHus Ui OLCHKU (PYHKIMOHAIBbHON TrpaMOoTHOCTH, paspadotanneie ®I'BHY «MucTuTyT
CTpaTeruu pa3BuTHs oOpasoBaHusi Poccuiickoii akamemuu oOpazoBaHus» Pexxum nocryma:
https://fg.resh.edu.ru/ , https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

- Marepuansl o uccnenoBanuto PISA na caiite LlenTpa oneHku kauectBa oOpazoBanus PAO.
Pexxum noctyna: http://www.centeroko.ru



https://fipi.ru/
https://www.krippo.ru/
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http://www.edu.ru/index.php
http://www.edu.ru/
http://www.consultant.ru/
http://www.gumfak.ru/pedagog.shtml/
http://www.niisv.ru/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://www.centeroko.ru/

