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MOSACHUTEJIBHASA 3ATIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorusa" (manee - Ouosiorusi) Ha
ypOBHE cpeaHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
OI'OC COO, KoHuenumu mnpenoaaBaHusi ydyeOHoro mnpeaMera «buonorus» u
OCHOBHBIX MOJIOKEHUN (pesrepanbHOi paboyell mporpaMMbl BOCITUTAHUA.

YuebHbiii npeamer «buosorusy yrinyonéaHoro ypoBHs usydenums (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTs». CornacHo mnonoxenusM OI'OC COO npodunbHbIe
yueOHbIe MPEeIMETh, U3y4aeMble Ha YriyOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
mubdepennaniun  00ydeHUsT Ha YPOBHE CpemHero ooOmero oOpa3oBaHUS W
MPU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM npodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 DTHUX Y4eOHBIX MPEAMETOB JIODKEH OBbITh OPUEHTUPOBAH Ha
MPUOPUTETHOE pEIIeHHe 00pa30BaTENbHBIX, BOCHHTATEIBHBIX M Pa3BUBAIOIINX
3a/a4, CBSI3aHHBIX C MPoOpUEHTAIMENW OOYyJarOIMXCS W CTHMYIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHMUS, CBA3aHHOTO C OMOJIOTHUEH,
MEUIIUHOM, SKOJIOTUEN, TICUXOJIOTUEH, CITIOPTOM HJIH BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosnorus" ma€r mpeactaBieHUE O
eI W 3a/Jadax M3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriayOn€éHHOM
YPOBHE, ONIPeAeIsieT 00s13aTeNIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYPUpOBAaHHME IO pasfenaM W TeMmaMm, paclpeieleHrue M0 Kiaccam,
PEKOMEHIyeT TMOCIEA0BaTeIbHOCTh M3yYEHUS Y4YEeOHOro MaTepuayia ¢ Y4ETOM
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO mporiecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOywarmuxci. B mporpamme mno Ouosioruu
peali30BaH TPUHIUI TMPEEMCTBEHHOCTH C H3yuyeHHEM OWOJIOTMH Ha YpOBHE
OCHOBHOTOo  oOmiero oOpa3oBaHus, Onarojgapss d4emMy  IPOCMATpPUBAETCS
HANPaBJICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTHUECKUX  3HAHUM,
OpUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEICTAaBIEHUH O 3I0pOBOM O0pa3e >KU3HH, Ha
BOCIHMTAaHHUE OEpeKHOTO OTHOLIEHWS K OKpyXaromied npuponHoit cperne. B
nporpamMme 1o OMOJIOTHUHU TAK)Ke MOKa3aHbl BOBMOXXHOCTH Y4E€OHOTO TIpeIMeTa
«buonorusi»y B peanmuzanuu  TpeboBanuit DPI'OC COO k mnIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYeHHS U B
(GopMUPOBaHNN OCHOBHBIX BHJOB y4e0OHO-TIO3HABATEIBHON  ACSITEIHLHOCTU
oOydaromuxcsi M0 OCBOEHHUIO COJEp>KaHUs OMOJIOrMYecKOro oOpa3oBaHMs Ha
YpOBHE CpesiHero 001ero 0opa3oBaHusl.

VYyeoOnslii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oOopa3oBaHMs
3aBepiaer Ouosioruueckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH HA



pacuiMpeHre U yriiyojieHHe 3HaHUM 00ydYarolUXCsl O JKMBOW NMPHUpPOJIe, OCHOBAaX
MOJICKYJISIPHOM W KJIETOYHOW OWONOrHH, SMOPHUONOTHH M OMOJOTHH pPa3BUTHS,
TE€HETHKH, CEJIEKINU, OMOTEXHOJIOTUH, IBOIIOLMOHHOTO YUYEHUS U KOJIOTHH.

N3yuenune yueOHOro mnpenmera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO HAa TMOJTOTOBKY OOYYarOUIUMXCS K MOCJIEAYIOIIEMY IOJTYyYEHUIO
OMOJIOTUYECKOTO  00pa3oBaHWS B  By3aX W OPTaHM3AIUAX  CPEIHETO
npodeccuonanbHOro 0o6pazoBanusi. OCHOBY €ro COJEpXKaHUS COCTABIISIET CUCTEMa
OMOJOTMYECKUX  3HAHWM, TMOJYYEHHBIX TPH HU3YUYEHUU  OOYYarOIIMMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/IeJIOB OMOJIOTMM HAa YPOBHE OCHOBHOI'O
obmero o6pazoBanms, B 10—11 kmaccax 3TH 3HaHHS TMOJy4YarOT pa3BUTHE. Tak,
paciMpeHsl U YIrIIyOJieHbl OMOJIOTMYECKHWe 3HAHUS O PACTEHUSAX, >KHUBOTHBIX,
rpubax, OaKTepHsX, OpraHM3Me YEeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KH3HH,
JOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEJICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKTepa, KOTOPbIE MOKHO HCIIOIb30BaTh KaK OPUEHTHUPHI JUIS IMOCIIEIYIOIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OMOJOTMYECKHX 3HAHMH C
COOTBETCTBYIOIIMMH 3HAHUSIMH, IMOJTYYEHHBIMH OOYHAIOUIUMUCA NPU H3YHYECHHUH
($U3HKU, XUMHUH, reorpaduu U MaTEMAaTHKHU.

CtpykTypa mporpammbl 1o ydeOHoMy TmpeameTy "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI W HBOJIIOLUMOHHBIA MOJIXOJbl K M3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJIs1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, 3BOJIIOLIMN OPTaHUYECKOTO MHUpa Ha 3eMJle,
COXpaHEHHUsT OHMOJOTHYECKOro pa3zHooOpasms mmaHeTsl. Tak, B 10 xkmacce
M3Y4YalOTCsS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUU U
OMOJIOrMM Pa3BUTHS, TEHETUKU U CEJEKLNH, OMOTEXHOJIOTMH M CHUHTETUYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHHMS OOydJaromuxcs 1o OOTaHHWKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kjacce uM3ydaroTCs HBOIIOLUMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUM U YueHUe 0 buocdepe.

VYueOnniii mnpeamer  «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHHUE
oOyyaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHIUIIOB U MPABUII,
JIS)KAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTrO0Opa3sMuM U OCOOEHHOCTSIX KJETKH, OpraHu3Ma, IOIMYJISALHH,
OMOLIEH03a, SKOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
MCCJICIOBAHMSIX B OMOJIOTHH, IPUKIIATHBIX aCTIEKTaX OMOJIOTHYECKUX 3HaHWuM. J[iis
pa3BUTUS M TMOJAJEP)KAHUS MHTepeca OOydarloluXcs K OHOJOTHMH Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETHUUECKOTO0 MaTepHaia B COJACPKAHUM MPOrPaMMBbl
no OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U Pa3BUTHUSA
TOM WM WHOW 00sacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B pelICHUE BaXKHEUIINX OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIeM.



Lenps uzyuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIMOHAIBHOM
OpraHu3allMd >KUBBIX CHCTEM Pa3HOrO0 paHra U MNpPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3TU 3HaHUSA B ()OPMUPOBAHUU MHTEpECa K OMPENENEHHON o0iacTu
npodeccuoHanbHON J1eATeNIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BHIOOPY
y4eOHOT0 3aBeICHUS JIJIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHus.

JlocTwkeHne 1enu Uu3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeUnBAETCS PEUICHUEM CIEAYIONIUX 3a0a4:

OCBOCHHE 00YYarOUUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHMU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
paBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOIroO0pa3uM M OCOOCHHOCTSIX OMOJIOTMYECKHUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALMS, BU, OUOreOLEeH03, Onocdepa); 0 BbIJAIOMINXCA OTKPHITHIX
U COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OO0Yy4aroluMxcs C METOAAMM ITO3HAHUS JKUBOM INPUPOIBL:
UCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIPHOM U
KJIETOYHOW OHOJOruu, 53MOpPUOJIOTMM W OWOJOTMU pPa3BUTHSA, TEHETHKU H
CeJIeKUMU, OWOTEXHOJOTMM M CHUHTETUYECKOM OMOJIOTMH, MaleOHTOJOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSATEIBHOIO  IPOBEACHUS  OMOJIOTUYECKUX
UCCIIEIOBaHUA B JlabopaTopu u B npupoae (HaOmoaeHHe, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJICIINPOBAHUE);

OBJIAJICHHE OOYyYalOUMMHUCA YMEHHUSMH: CAMOCTOSITENBHO  HAaXOJWTh,
aHAJIU3UPOBATh M HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(OPMAIUIO; MOJIb30BATHCA
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIbHO-DKOHOMHYECKMMH M 3KOJOTUYECKUMHU
npoOjeMaMu 4YeJIOBEYECTBA; OLIEHMBATh IOCIEJACTBUS CBOEH JAESITENbHOCTU IO
OTHOIIICHUIO K OKpY’)Karoued NpUPOTHON cpelie, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH U COOJIOJATh  MEpHI
npoduiiakTUK WHGEKITMOHHBIX 3a00JIeBaHU, TIpaBUiIa MOBEJACHUS B TIPUPOJE U
obecrieueHns 6€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOIEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbIE HayYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuUTHE y 00YYaIOIIMXCSl MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
B IpOIECCe 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMamMu, METOJO0JIOTHEH
OMOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHMUS AKCIIEPUMEHTAITbHBIX
UCCJIeIOBAHUM, PEIICHHs] OMOJIOTMYECKUX 3a7a4, MOACIMPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Y 00yYaroUMXcsl [IEHHOCTHOIO OTHOILIEHUS K KUBOM MPUPOJIE B
[EJIOM U K OTJICIBHBIM €€ 00bEeKTaM U SIBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TEeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJdbTyphl TOBEACHHUS B  IPUPOJIE;
WHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
IPUPOAOIOIL30BaHUU (COONIO/IEHNE TpaBUil TOBEIECHUS B MPHUPOJIE, OXpaHbl
BHJIOB, DKOCUCTEM, OHOc(hephl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbSI M 37J0POBBS
OKpYXaromux Jrofed  (coOmiomeHus Mep NpOoPUIAKTUKH — 3a00JICBaHMM,
oOecrieueHrne OE€30MaCHOCTH >KU3HEACSITEIBHOCTA B YPE3BBIYAMHBIX CHUTYaIMIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3/IaHME  YCJIOBMM  JUIsI  OCO3HAaHHOIO  BbIOOpa  0OydYaroIUMUCA
UHINBUYaTbHON oOpa3oBarenbHON TPaeKTOPHH, CHOCOOCTBYIOLIEH
HOCTEAYIOUIEMY TMPO(PECCHOHATBHOMY CaMOONPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO01iee yncao 4acoB, OTBEACHHBIX HA U3yYEHUE OMOJOTMU Ha yriyOJE€HHOM
ypOBHE cpeHero obirero oopazoBanus, coctasiser 204 yaca: B 10 xmacce — 102
yaca (3 Jaca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B Heielo).

OT16op opraHu3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOy4EeHHUSI OUOJIOTUU
OCYIIECTBIISIETCS, ¢ Y4E€TOM CHEIU(PHUKU €ro COACpNKaHWS M HAMpaBICHHOCTH Ha
MPOJOKEHHE OMOJIOTMUECKOTO O00pa3oBaHHMA B  OpraHU3alUAX  CPEIHETO
po(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsl.

O0s13aTeNbHBIM yCIOBUEM MPU 00YUEHUU OMOJIOTHH HA YIIIYyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JIADOPATOPHBIX M MPAKTHUECKUX pabor. Takxke yuacTue
0oOy4Jaronuxcsi B BBIMOJHEHUU TMPOEKTHBIX M YYEOHO-HCCIEA0BATEIbCKUX PadoT,
TEMaTWKa KOTOPBIX OMPENENseTCS y4UTeJIeM Ha OCHOBE HMEIOIIMXCSA
MaTepUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.

COAEPXAHUE OBYYEHUA
10 KITACC

ConepxaHne NpoOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAHUT B MPOBEPKY
rocyaapcTBeHHoM uroropoit arrectanuu (I'MA).

Tema 1. BuoJsiorus Kak HayKa

CoBpeMeHHas OuoJIOrusi — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormyeckne HaykKd M HM3yYaeMmble UMHU  IPOOJIEMBIL.
@yH/IaMEHTAJIbHBIE, MPUKIAAHbIE W TIOMCKOBBIE HAy4YHbIE MCCIECIOBAaHUSA B
OHMOJIOTHH.

3HaueHue OHOJOruM B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kaptuHbsl mupa. Ilpodeccun, cpsizanHbie ¢ Ouosiorueil. 3HauyeHHWe OMOJIOTHMU B
NPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIUIEHHOCTH, OXPaHE IPHUPO/IBI.



JleMoHCTpanun

[Toptpetrl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgent, I'. Mennens, B. U. Bepuanckuit, U. I1. [TaBnos, . 1. Meunukos, H.
N. Baswios, H. B. Tumodees-PecoBckuii, JIxk. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTUU C APYrUMHU Haykamu», «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. JKuBble cucTEMBI U UX U3yYEeHHE

XKuBble cucTteMbl Kak mpeaMer uzydeHuss Ouosnoruu. CBONCTBa KUBBIX
CUCTEM: EJMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb,
CIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHHU3alNs,
CaMOBOCIIPOU3BEJCHUE, Pa3APAKUMOCTh, I3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSPHBIMA, KJIETOYHBIN,
TKaHEBBIM, OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(buoreouenotuyeckui), Omocdepusiii. Ilpomeccsl, MPOUCXOASIIME B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKM3HB Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroiye x«uBble CUCTEMbI Ha Pa3HBIX YPOBHSX OpraHU3aLNH.

N3yuenue xuBbIX cucreM. Metonapl Ouonornueckoil Hayku. HaOmronenue,
M3MEPEHHE, SKCIIEPUMEHT, CUCTeMaTh3alusl, Metaananus. [loHsaTre o 3aBUCUMOi U
He3aBUCUMOM TniepeMeHHOW. [lmanupoBanme »skcnepumenrta. [loctaHoBka w
npoBepka rumnote3. HyneBast runoresa. Ilonstue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JmaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYUYEHHBIX
pe3yabraroB. [IpuunHBI UCKaKeHUs pe3yJabTaToB JKcnepuMeHrta. [loHsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npupoab», «CTpoeHHne KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBEUeCKoro opranusmay, «buoreonenos», «buocdepar, «Metoabl
W3YUYEHHUS 5KUBOM ITPUPOIBI».

OGopynoBanue:  jgabopatropHoe  O0OpyJdOBaHHME  JUIS MIPOBEICHUS
HAOJIIOICHUM, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «licnonb3oBaHuE pa3IUYHBIX METOJOB MpHU
W3YYEHUHU KUBBIX CUCTEM.

Tema 3. BuoJiorusi KieTKu

Krnerka — cTpykTypHO-QYHKIIMOHAIbHASI eQWHUIIA >KuUBOro. Vcropus
oTkpbITHs kinetku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. I1IBanH,
M. Ilneitnen, P. BupxoB). OcCHOBHBIE IOJOXEHUS COBPEMEHHOM KJIECTOYHOM
TEOPUHU.

Metoapl  MOJNEKYJSIPHOM W KIETOYHOHM  OWOJIOTMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 3meKTpodopes, METoJl MEYEHBIX aTOMOB, AU(depeHIuaIbLHOe
ueHTpudyrupoBanre, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huKrcupo8aHuvix
Kl1emok. DIEeKTpoHHass MHUKpockomus. Kougokanvras muxkpockonus. Bumanvhoe



(npudicuznenHoe) uzyuerue Kiemox.

JleMoHCTpanun

[Toptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MUKPOCKOIM, «JIEKTPOHHBIA MHKPOCKOI,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOIIAW.

ObopynoBaHHe: CBETOBOM MHKPOCKON, MHUKPOMpENapaTrhl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IIpakTnyeckas pa6ora «l3ydeHne METOJOB KIETOYHOW OHOIOTHH
(xpomatorpadus, snekrpodopes, auddepeHnUaTEHOE EHTPUDYTHPOBAHUE,
[IIIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEareHTa, y4aCcTHE B CTPYKTYPUPOBAHHMH
KJIETKH, TEIUIOperyiasiuuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOIOrmyeckas
poJib. Poib KaTHOHOB M AHHOHOB B KJIETKE.

Oprannueckne BeUIECTBA KIETKU. buosiormdeckue nosmMepsl. benkn.
AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekydibsl. [lepBuunas
CTpyKTypa Oeika, MNEeNTUAHAas CBsA3b. BTopuyHas, TpeTW4Hasi, 4YeTBEpTUYHAs
cTpykrypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccuukanuss — O€sKOB.
buonornueckue pyHkuu 6enkoB. /lpuonul.

VYrieBoabl. MoHOCaXapuIbl, TUCaXapyibl, OJTUTOCAXAPUJIBI U TIOJIUCAXAPHIBI.
O6mmit t1aH cTpoeHHss W (UBHKO-XMMUYECKHE CBONCTBAa  YIJIEBOJIOB.
buonoruueckue QyHKIIUU yriIeBOIOB.

Jlunmuael. ['mapodunsHo-TUApOPOOHBIE cBOMCTBA. Kitaccudukanus umumos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonornueckue ¢GyHKINAN
nauruioB. OOIIMe CBOMCTBA OMOJIOTHUECKHUX MeMOpaH — TeKy4eCTh, CTIOCOOHOCTh K
CaMO03aMbIKaHUIO, TOTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK m PHK. Ctpoenne HyKIEMHOBBIX KHCIOT.
Hyxkneorunpl. Ipunnun xommmemenTtapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectonaxoxxaeHue u ouongorndeckue Gpynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenue monekyinbl AT®. Makposprudueckue cBsi3u B MolJiekyine ATO.
buonornueckue pynkiuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIIUU B
Kietke. /lpyeue wykneozuompugocgpamor (HT®D). Cexenupoanue JIHK.
Memoowbl eeHoMuKU, MpaHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKUE WCCICAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Moodenuposanue
CMPYKmMypvl U QYHKYUL OUOMONIEKYI U UX Komniekcos. Komnvromephviil ousain u
Op2aHu4ecKull Cunme3 6UOMONEKYL U UX HENPUPOOHLIX AHANO208.

JdemoHcTpanuu

[Toptpetsr: JI. [lonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,



®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XHMHUYECKUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOJIEN.

Tabmumpr u cxemsl: «llepuognueckas Tabnuila XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJekynsl BoIbl», «BemectBa B coctaBe opraHu3moBy», «CTpoeHHe
MoOJIeKyJIbl Oenka», «CTpyKTypbl O€nKoBOMl MoOJeKynb», «CTpoeHHE MOJEKYI
yraeBofoBy», «CTpoeHHEe MOJEKyJ JHNUAOB», «HyKiIenHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyibel ATDy.

O6opyoBaHue: XUMHUYECKas MOCyAa U 000pyJOBaHUE.

JlaGopaTopnas padora «OO0HapyxeHUE OCIKOB C MOMOIIBI0O KAYECTBEHHBIX
peaKum».

JlabopaTropnass  padora  «lMccienoBaHne — HYKJICHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema 5. Crpoenue u QyHKIMHU KJIETKH

Tunel KIETOK: »yKapHOTHYEeCKass W nIpokapuorudeckad. CTpyKTypHO-
(yHKIIMOHAIbHBIE 00pPA30BaHMSI KIETKH.

CrpoeHue npokapruoTUueckoil kieTku. KilerouHasi cTeHka OakTepuil 1 apXeu.
OCc0OEHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTO U poJib IPOKAPUOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTHYECKOU KJIETKH.
[Ina3zmarnueckas wMeMOpana (mnasmaiiemma). CTpykTypa —IUIa3MaTH4YECKOM
MeMOpaHbl. TpaHCOPT BelIEeCTB Yepe3 IMIa3MaTHYEeCKyI0 MEMOpaHy: MacCUBHBIM
(muddy3usa, odnery€HHass nudQys3usi), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpwuii-
KaJMeBOro Hacoca. DHJIOIMTO3: MUHOIMTO3, (harouuTo3. Dk3ouuTo3. Kierounas
cteHka. CTpykTypa U PyHKIIMM KJIETOYHOM CTEHKU PACTEHHI, IprOOB.

[uronna3sma. Lluto3omne. [lutockener. [IBuxenune uutomnazmbl. OpraHou bl
kiaeTku. OgHoMeMOpaHHbIE OpraHOWIbl KJIETKH: SHIOIIa3MaTHYecKas CeTh
(BIIC), anmapart I'onbmku, JTU30COMBI, UX CTpOCHHE W (PYHKIMU. B3zanmocBs3b
OJIHOMEMOpaHHBIX OpPraHOMIOB KJIETKH. CTpOoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6eaxos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [magkuid  (arpaHyjsipHbIA)  SHJIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius ammaparta ['onsmku. Moodugukayusa 6enrkos 6
annapame [ onvoocu. Copmuposxka 6enkoe 6 annapame Ionvoocu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbiX KieToK. Knerounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKU:  MHUTOXOHJPHUH,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeernes (K.C. Mepeockosckuil,
JI. Mapeynuc). CtpoeHne W (QyHKIMH MHUTOXOHApUNA u mactui. llepBuunsie,
BTOPUYHBIE M  CIOKHBIE  IUIACTHABI  (POTOCHUHTE3UPYIOIIMX  3YKApPHUOT.
XJI0pOMIacThl, XpOMOIUIACTHI, JTIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHrne U GyHKUUA HeMeMOpaHHBIX
OpraHOHJIOB KJIETKH. Pu6ocombi. IIpomesicymounvie Qunramenmol.



MukpodunaMeHTbl. Axkmunosvlie Mmukpoguiamenmosl. MBpIIEUHbIE  KIETKH.
Axmunogvle KOMNOHEHMbl HeMbluleuHblX Kilemok. Muxkpotpyoouku. Kietounsrii
ueHtp. CrTpoeHHMe W JBWKEHHE JKTYTMKOB M PECHUYEK. MUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvle benxu.

Anpo. Obonouka siapa, XpOMaTHH, KapuoIUla3ma, SAPBIIIKU, UX CTPOECHUE H
byakuuu. SnepHbiii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacroioKeHue
XpOMOCOM B HUHTepha3HOM siipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHvili
MPAHCHOPM.

Knerounsle BkimoueHusi. CpaBHUTENIbHAS XapPAaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanumn

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuupr 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTkn», «CTtpoeHue
KUBOTHOW  KJIETKW», «CTpOo€HHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Apo», « CTpoeHUE NPOKAPUOTHIECKON KIIETKIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOMpenapaThl OaKTepHaIbHBIX KJIETOK.

JlabopaTtopHass padora «lI3ydeHue CTPOECHHS KIETOK Pa3JIMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHne CBONCTB KIIETOYHON MEMOPAHBD.

JlaboparTopnass padora «MccnegoBanuwe mnasmMonmu3za M ACIJIa3MOIu3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass padora «l3ydyeHue  JABWKEHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB U MPeBPAILIEHHE JHEPTUH B KJIETKe

AccuMWIALNS U AUCCUMMWIISILIUS — JABE CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U TeTepoTpodHbIN. YuacThe KHUCIOpoAa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe odecrieyeHue KieTtku: npespamenue ATD B
oOMeHHBIX Tmporieccax. {depMeHTATUBHBIA XapakKTep peakiuil KJIETOYHOTO
Merabomm3ma. DepMeHTh, WX CTpPOEHHE, CBOWCTBA M MEXaHHU3M JICUCTBUS.
Kodepmentsl. OTinunst pepMEeHTOB OT HEOPTraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl W OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peaklmii OT pa3IMUHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcUuceHHbIll U OKCcUuceHHbll omocunmes y obaxmepuu. Ceemocobuparoujue
nuSMeHmvl U NUSMEeHMbvl peakyuoHHo2o yeumpa. Poap X10pomiacToB B NpoLEcce
dboTocunTeza. CBeroBast u TeMHOBas Gaszbl. Pomoovixanue, Cs., Co. u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (poTOCHHTE3a. BrusiHue paznuuHbX (HakTOpOB
Ha CKOpPOCTh (poTocuHTe3a. 3HaUeHue (GOTOCUHTE3A.

XEeMOCHHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCUHTETHKOB:



HUTpUDUITUPYIOIIME OaKTepuu, Keae300aKTepuHu, CepoOaKTEPUH, BOJOPOIHBIC
OaxkTepuu. 3HaYCHHE XEMOCHHTE3A.

Ana’pobnbie opranu3mbl. Buabl Oposkenus. IIpoaykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIC3HEH.

AspoOHbIe OpraHU3MBbl. Orarbl ASHEPTEeTUYECKOTrO oOMeHa.
[ToaroroBuTenbHbBIN 3TAMN. [ TMKOIU3 — OECKUCIOPOIHOE PACHICTIICHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, Wi KJIETOYHOE JbixaHue. Poiab MUTOXOHIpHIL B
npoleccax omonoruueckoro okucienus. Lluknndeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. IHepeus memopanHo2o epaduerma npomoros. Cunmes

ATD: paboma npomonnot ATD-cunmaszwi. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. Dh(HEKTUBHOCTH YHEPTeTUUECKOTO 0OMEHa.

JleMoHCTpauumn

[Toptpetst: dx. ITpuctimn, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel U cxembl: «DOTOCUHTE3», « IHEPreTUIecKuil oOMeH», «bUoCUHTE3
oenkay, «CtpoeHue pepMeHTay, « XEeMOCHHTERY.

O06opynoBaHKe: CBETOBOM MUKPOCKOII, 000pYA0BaHUE JIJIsi IPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOITPENAapaTOB.

JlabopaTtopnass  paGora «l3yyeHne  KaTaIUTHUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMUJIa3bl UK KaTanaasbl)».

Jlaboparopnasi pabGora «/3ydenne (HEepMEHTATUBHOTO PACHICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnass paGora «CpaBHeHue TmpoleccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peajin3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHte3a. [I[puHIMI KOMIUJIEMEHTAPHOCTU B PEaKIUAX
MaTpUYHOIO CUHTE3a. Peanu3auus HaciaeacTBeHHOW nHpopmanuu. ['eHeTnyeckuii

KOJ, €ero cBorcTBa. TpaHckpunuus — maTtpuunblii cuHTe3 PHK. IIpuHnmms

TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, aHTUIAPAIJIETbHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust OuocunTe3a Oenka. Koaupoanue amuHOKUCIOT. Ponb pubocoM B
OuocuHTe3e Oelka.

Coepemennvie npedcmasienuss o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U PYKApUOT. Perynsiius akTUBHOCTU T€HOB y MpokapuoT. ['mumoresa
onepona (®. XKakob, XK. Mano). MonexyasipHuvle mexaHuzmvl SKCNPECCUU 2eHO8 )
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enod. Perynsauns 0OMEHHbBIX
npoiieccoB B kieTke. Kietounsiit romeocTas.

Bupycsl — HekeTouHble (DOPMBI )KU3HU U OOJUTaTHBIE mapa3uTbl. CTpoeHUE
IPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK



JHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, baxmepuogpazcos.
Obpamnas mpauckpunyusi, pegepmasa, unmezpasd.

BupycHbie 3a001eBanusl yenoBeka, KUBOTHBIX, pacteHuid. CIIN/, COVID-
19, comnmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayua u ananuz ooavuiux maccueos («bigdata»)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpocpammupyemvie ¢hynkyuu d6enxos. Cnocobwvl 00CmMasKu 1eKapcme. JJeMoHCTpaimu

[Toptpetsr: H. K. Kosnbios, 1. 1. IBaHOBCKHiA.

Tabmuibr n cxembl: «buocuaTe3 Oenka», «l eHeTnyeckuii Koa», «BUpyCh»,
«bakTepuodarm.

IpakTnueckas padora «Co3naHrue MOJIEIN BUPYCAY.

Tema 8. )Ku3HeHHBINH UK KJIETKH

Knerounslii 1uki, ero mnepuoisl W perymsanus. Warepdaza u MuTO3.
Oco0eHHOCTH TpOIECCOB, IpoTeKaroumx B uHTepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CUHTETUYECKUH U
MMOCTCUHTETUYECKUN (MMPEMUTOTUYECKUI) TIEpUOIbl UHTEP(]a3bI.

Marpuunbii cunre3 JIHK — permkanms. [Tpunuunsr permmukanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUIAPAJUIIEIbHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Termomepsl u

TeaomMepaza. XpPOMOCOMHBIH Ha0Op KIETKM — KapuoTuil. JlunimouagHbelii u
raruiouJHbeli  HabOpel  XpomocoM. [‘oMonormyHbie xXpomocombl. [losoBbie
XPOMOCOMBL.

Henenue knetkn — wmutTo3. CTagud MUTO3a M MPOUCXOIAIIME B HHUX

npoueccsl. Tumnbl Muto3a. KaproknHe3 U UUTOKMHE3. buonorndeckoe 3HayeHUe
MHUTO3A.

Perynsimus MUTOTHYECKOTO IMKIA KJIeTkH. [IporpamMmmupyemasi KieTouHas
rubesb — arnomnTo3.

Knerounoe smpo, XpoMocoMbl, (QyHKIIMOHAJIbHAS TEHOMUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eubenu xiemok. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeiu GyHKYuoHUpOBaHUs: Kiemxu.

JlemoHcTpanuu

Tabmuier 1 cxeMbl: «KU3HEHHBIM UK KIETKN», «Muto3», «CtpoeHue
xpoMocom», «Pemmukamua JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOTI, MUKpoTpemnapaTsl: «MUTO3 B KIIeTKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabdora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

Jlaboparopnasi pabora «HaGnronenne MuTo3a B KJI€TKaxX KOHYMKA KOpEITKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpazue OpTraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE OPTaHU3MBI.



OCOOEHHOCTH  CTPOEHHSI W JKU3HEAESITEIBHOCTH OJIHOKJIETOYHBIX
OopraHu3MoB. bakrtepumu, apxeu, OIHOKJIETOYHbIE TPUOBI, OJHOKJICTOUYHbBIC
BOJIOPOCHH, Apyrue npoTUCThl. KonoHuaneHble OpraHu3Mbl. B3auMocCBA3b dacTen
MHOTOKJIETOYHOTO Opranu3mMa. TKaHu, OpraHbl HCUCTEMBI OpraHoB. OpraHusM Kak
equHoe 1enoe. I'omeocras.

Tkann pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHWUS,
(GYHKIMN 1 pacONIOKEeHUs TKaHEH B opraHax pacTEeHUM.

TkaHU XKUBOTHBIX U YEJIOBEKA. THIIBI XKUBOTHBIX TKAHEW: 3MUTEIUAIIbHASA,
COCIMHUTENbHAS, MbIIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (GYHKIHA U
PAacmoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W T€HEpATHBHBIE OpraHbl pacTeHUud. OpraHbl U
CHUCTEMBI OPraHOB )KUBOTHBIX U YeJ0BeKa. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CKeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB.  JIBH>KEHHWE  OJAHOKIJIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PACTECHUM:
TPOIIU3MBI M HACTUU. JIBHKEHHE MHOTOKJIETOYHBIX JYKMBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Peduiexc. CkeneTHbIE MBIIIIIBI U UX padoTa.

IIutanne opranusmoB. Iloryomenne BOABI, YIVIEKUCIOIO Tra3a W
MHHEPAJIBHBIX BELIECTB pacTeHUsIMU. [lutaHue KUMBOTHBIX. BHYTpHUIIOJIIOCTHOE U
BHYTPUKIIETOYHOE TNUIlEBapeHue. IIuTtaHne NO3BOHOYHBIX JKUBOTHBIX. OTHEIbI
MUIIEBAPUTENBHOTO TpakTa. lluieBapurenbHble xene3bl. lluieBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pactreHui. Jlpixanue ;xuBoTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHOoe nbixaHue. [[prxaTenpHas HOBEPXHOCTb.
XKabepnoe u né€rouHoe apixaHue. J[pIxaHne mMo3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JETKUX IO3BOHOYHBIX IKUBOTHBIX.
JlpixaTenpHasi cucTeMa 4YesioBeka. MeXaHu3M BEHTWISIUUU JETKUX y TTHUI] U
MiIeKonuTaromux. Perynsmus apixanus. JpixaTenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BewECTB y JKUBOTHBIX. KpOBEHOCHass cucreMa u €€ OpraHsbl.
KpoBeHocHass cucTteMa TO3BOHOYHBIX JKMBOTHBIX UM 4yenoBeka. Cepaue,
KPOBEHOCHBIC COCYIbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIHUOHHBIC
YCIIOKHEHUSI CTPOSHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTa
cepana v e€ peryisuus.

Beigenenue y opranu3smoB. Beiaenenne y pacreHuil. Bwiaenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyosu. Opransl BblaeneHud. DuibTpanus,
CeKpelusl U 00paTHOE BCAaChIBaHUE KaK MEXaHU3Mbl paOOThl OPraHOB BBIJICICHUS.
CBsi3b MOJIOCTH TE€JAa C KPOBEHOCHOM M BBIACIUTENBHON cucTeMamMu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u GyHKUIMOHUPOBAHUE
Heppona. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3MoB. CIOpBI
OakTepuil M UUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUU.
Kyrtukyna. CpeacTBa NacCUBHOM M XUMHUYECKOW 3aIIUThl. DUTOHLUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHEIE.
3amurta opranu3ma oT OojesHel. IMMyHHas cucTema denoBeka. KieTouHbrii u
TYMOpPaJIbHBIA HWMMYHHUTET. BpOXXIEHHBIM M NPpUOOPETEHHBIN crenupuyecKuii
UMMYHUTET. Teopus KioHaJIbHO-celeKTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocasiurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u  perynsuMs |y OpranusmoB. Pazgpaxumocts vy
ONHOKJIETOYHBIX OpraHu3moB. Takcucel. PazapaxkumMocTb M perymsanus y
pacteHuil. POCTOBBIEC BelllecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pedaekropHas peryasauus y >XUBOTHBIX. HepBHas
cUCTEeMa U €€ OTIEIbl. DBOJIOUUOHHOE YCIOXHEHHUE CTPOEHUS HEPBHOW CHUCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrekc u
peduekTopHas nyra. be3ycioBHbIe U yCIOBHBIE pE(IEKCHI.

['ymopanbpHast perynsuus ¥ 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOM CHUCTEMBI M HX TOPMOHBI. JI€HCTBME TOPMOHOB.
B3auMoCBs3b HEPBHOW W HSHAOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucrema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepun», «lIpocreimme», «OpraHbl UBETKOBBIX PACTCHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenmit», «KopHeBblie cuctembl», «CTpoeHHE CTEOIS»,
«CTpoeHue JHUCTOBOM TIJIACTUHKWY», «TKaHU >KUBOTHBIX», «CKENET 4YelIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BbrgenurenbHas cucTeMa», «OHIOKpHHHas cuctemay, «CTpoeHHEe MBI,
«Ammynurer», «KumeynonosoctHeiey, «(Cxema  TUTaHUS  PACTECHHI»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUAPBI»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0KIeBOro uepBsi», «HepBHas
cucteMa poeio», «HepBHas cucrema sarymku», «HepBHas ~ cucrtema
npecMblkatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpPENapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MHUKpOIpenaparbl TKaHEH, PAaKOBUHBI MOJLIIOCKOB, KOJUIEKUIUU
HAaCEKOMBIX, UTIJIOKOXKHUX, UBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUN pas3HbIX OTACJIOB, BIIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI



MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
00opy0BaHuE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3IYIIIHOIO MUTaHUS PACTEHUH,
pacIerieHus Kpaxmana U OeJKOB Mo AeicTBUeM (hepMeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXATEJIbHBIX ABUKEHUM, MOJIETI TOJIOBHOTO MO3Ta Pa3IN4HbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TkaHeil pacTeHUN».

JlaGoparopHasi pabora «/3ydyeHre TKaHEN KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTEHHUSD.

Tema 10. PazmHoOKeHue ¥ pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHUSI OPTaHMU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHMs:  TOYKOBaHHE,  CHOPYJISALIUS,
dbparMenTaiys, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [losioBeie KieTkH, mnu ramersl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMpICa
M€03a W IMOJIOBOrO Imporecca. Meho3 M ero MeCTO B KU3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzapopiieBoe pazBuTHE. I'aMmeToreHes y »kMBOTHBIX. [10J10BBIE JKeEIIE3BI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W 3MOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OILUIOZAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozenez — 00Ha U3 21a8HbLIX NPOOIEM IMOPUOTIOCUU.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumsl  gpoOieHUs.
Jlemepmunuposannoe u HedepmuHupogannoe Opobaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKOMUTAIOMINX. 3apOJAbIIIEBbIC JUCTKU
(ractpyssaumst). 3akiiajKka OpraHoB U TKaHEei U3 3apObIIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTeld pa3BUBAIOLIECTOCS 3apojbliia (dMOpUOHAIbHAS WHIYKITUSA).
3aknagka IUIaHA CTPOEHUS JKMBOTHOTO Kak  pe3yJibTaT HMEpapXHUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOPHOHANBHOE pPAa3BUTHE PA3TUYHBIX
(aKTOPOB OKPYXkAIOIICH Cpe/Ibl.

Poct u pasButue x*uBOoTHBIX. IlocTamMOpuoHanbHbll nepuon. Ilpsmoe u
HenpsiMoe pa3BuTHe. PasButne ¢ wmetamopdo3oM |y OECHO3BOHOYHBIX U
[TI03BOHOYHBIX XUBOTHBIX. bHoJiornueckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO

pPa3BUTHS, UX PacHpoOCTpaHEHUE B Mpupoje. THUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIUN POCTA )KUBOTHBIX M YesioBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHS
y )KUBOTHBIX | yejioBeka. [lepro bl oHTOTeHe3a yenoBeka. CTapeHue u CMEpPTh Kak
OMOJIOTHYCCKHE TIPOIIECCHI.

Pasmuoxxenne u pasButue pactenuit. ['ameroputr u cmopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpasoBaHue Cmop B TMpolecce Meio3sa.
'ametorenes y pacreHuid. OIJIOJOTBOPEHHE W PA3BUTHUE PACTUTENIbHBIX



opraHu3MoB. /[BoiiHOe OImI00TBOpPEHUE y IIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pETyIISIIUA OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JdeMoHCcTpaMu

[Toptpetst: C. I'. HaBammn, X. [lIneman.

Tabmupel u cxembl: «BereraTuBHOe pasMHOXeHUE», «Tumbl Oecrnonaoro
pa3sMHOXEHUD», «Pa3MHOMXkEHHE XJIaMUAOMOHAIb», «Pa3MHOXKEHHE 3SBIIICHBD,
«Pa3zmHOkeHue runape», «Meio3», «Xpomocomel», «I'ametoreHes», «CTtpoeHue
AMIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEMpsIMOe pa3BuTue», «Pa3zBuTme wmakickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymku», «/{BoMHOE OIUIOJJOTBOPEHUE Yy ILBETKOBBIX PACTCHUN»,
«CtpoeHune ceMsiH OJHOJOIBHBIX U JABYJOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOpPCKOM  KamycCTbl», <«OKW3HEHHBIM 1TUKI MXxa», <OKH3HEHHBIM LUK
NaropOTHUKA», «KM3HEHHBIN UK COCHBIY.

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl SIMIEKIECTOK U
CIIEPMATO30UI0B, MOJIENb «L{MKI pa3BUTHUS JATYIIKWY.

JlaGopaTopHas padora «/3yueHne CTpOEHHUS MOJIOBBIX KJIETOK HAa FOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckass padora «BpIsiBIEHHE NPHU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass pabGora «CTpoeHHME OpPraHOB pa3MHOXKEHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTmka — Hayka 0 HACJIEACTBEHHOCTH W H3MEHYUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHHMS W pa3BUTUS TE€HETUKH Kak Haykd. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Padoter H. K. KonmbmoBa, H. 1. Basunosa, A. H. beno3sepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE€ TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJbTCPHATUBHBIC TPU3HAKK, JOMHUHAHTHBIM M PEUECCUBHBIN
pU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsI JIMHUS, THOPUIBI, TEHOTHIT, (PEHOTHII.

OcCHOBHBIE ~ METOJbl ~ TE€HETUKH: THOPUIAOJOTUYECKUM,  ITUTOJIOTHUUECKUA,
MOJIEKYJISIPHO-T€HETUYECKHM.

JeMmoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEITUBAHUS.

Jlaboparopuasi pa6ora «Jlpozoduna Kak OOBEKT TEHETHYECKUX
HCCIIEOBAHUIN.

Tema 12. 3akoHOMePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH Menaenss — 3akKoH



eAMHO00pa3usi rTuOpUIOB MepBoro nokosieHus. [lpaBuino nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacuieIuieHus Npu3HakoB. Llurtomornueckne OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ UTIoTe3a YUCTOTHI TaMeT.

AHanuzupytoniee ckpemuBanue. [I[poMexxyTouHbIi XapakTep HACIeJOBaHUS.
Pacmeruienre npu3HakoB Ipu HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeH el — 3aKOH HE3aBUCUMOI0
HacjleloBaHUs ~ Tpu3HakoB.  lluTonoruueckue  OCHOBBI  JAUTHOPHUIHOIO
CKpEILINBAHU.

CuemienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuensieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUICHUS MEXAYy TI'€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXAHU3M OIPEIEIEHUS 1oda. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN MoJl. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHnue mpru3HaKkoB, CLETJIEHHBIX C MTOJIOM.

['enHoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIM aJUIeIn3M. B3anmMoaelcTBHE HEAJUICIBbHBIX TEHOB.
KommnnementapHocTs. Onuctas. [onumepusi.

['eHeTHYECKMI KOHTPOJb PA3BUTHUS PACTEHUM, MUBOTHBIX M YEJIOBEKa, a
Takke (U3MOJOTUYECKUX TIPOILIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIMI.
['eHeTHyeckrue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO351H
— Mapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYyeckue acneKThl KOHTPOJS |
U3MEHEHHS HACJIeICTBEHHON MH(OPMAIINK B TIOKOJIEHUSX KIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuubr u cxembl: «IlepBblii U BTOpo# 3akoHbl Menpens», «Tperuit 3axoH
Meunnens», «AHamu3upymoouniee CcKpelmuBanue», «HemomHoe aOMUHUPOBaHUEY,
«CruernieHHoe HaclieJOBaHUE TMPU3HAKOB Yy Jpo3oduiib», «l'eHeTuka TmoJay,
«Kapuotun denoBeka», «Kapuotun apozodunsy, «KapuoTum OTHIBD,
«MHOX€eCTBEHHBIN ajieIn3M», «B3auMoielicTBUE TEHOBY.

O6opynoBanue: Mozenb i JEMOHCTpAallMM 3aKOHOB €AMHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJIEHHS W pAaclICIUIEHUs MPU3HAKOB, MOJENb A
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJAENb JJIS
JEMOHCTPALUK CLEIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpormpenapar: «Jlpo3zodumnay.

IIpakTuyeckas paGora «M3ydyeHue pe3yabTaToOB MOHOTHOPHIHOIO
CKpEILUBAHUA Y JPO30(HUITBI.

IIpakTuyeckas  padora  «M3yueHue  pe3ynabTaTOB  AUTHOPHUIHOIO
CKpEILUBAHUA Y APO30(HUITBI.

Tema 13. 3axkoHOMEepPHOCTH U3MEHYNBOCTH

B3aumogeiictBue reHotuna u cpeapl npu  (HopMuUpoBaHHH (HEHOTHIIA.
N3MenunBOCTh Npu3HaKoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYMBOCTU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.



MoaudukaonHas u3MeHYMBOCTb. Ponb  cpenbl B (OpMHUpPOBAHUU
MoaudukanoHHOM M3MeH4YnBocTU. Hopma peakumu mpusHaka. BapuaruoHHBIH
psan u BapuanuoHHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PHKALMOHHON
U3MEHYUBOCTHU.

['eHoTHIIMYECKast N3MEHYUBOCTh. CBOMCTBA FT€HOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUITMYECKO N3MEHYMBOCTH: KOMOUHATHUBHAS, MyTallMOHHAS.

KoMmOnHaTtiBHasT W3MEHYMBOCTh. MeEW0O3 H TMOJOBOWM TMPOIECC — OCHOBA
KOMOWHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3/IaHUU
T€HETUYECKOr0 pa3HOOOpa3usi B Mpeesiax OJIHOTO BHUIA.

MyTalnMoOHHasT W3MEHYMBOCTh. Buapl MyTanuid: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYUMPOBAHHBIE  MyTallMU. SepHbIE U
nuTOIUIa3MaTudeckue Myrtanuu. COMaTM4eCcKUEe W MOJIOBble MyTanuu. [IpuumHbI
BO3HUKHOBEHHSI MyTaluid. MyTareHel W WX BIHMSHHE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pPSJIOB B
HaciencTBeHHoi uaMenunBocty (H.W. BaBuno). BHesnepHass W3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOIb dNULEHEeMUYecKux @axkmopos 6
HAC1e008anuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JleMoHCTpauumn

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
W3MEHUYHBOCTHY, «KomOnHaTnBHAS W3MEHUHMBOCTEY, «Meiio3y,

«OmnonorBopeHuey, «I eHeTndeckre 3a00IeBaHMS YelIOBEeKay, « BHIbl MyTaruiiy.
O6opynoBanue: KUBbIC U TepOAPHBIC IK3EMILISIPhl KOMHATHBIX PACTCHUM,PUCYHKU
(boTorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUaMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN

MOJIU(DUKAIIMOHHOW HM3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psAla WU
BApUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Mytanmuu y Japo3oduibl (Ha  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YesI0OBEKA

Kapuotun wenoBeka. MexayHapoJHas MporpaMma HCCIIEIOBAHUS T€HOMa
yenoBeka. MeTonbpl  M3y4YE€HUsST TEHETUKM  YEJIOBEKAa:  T'€HEAIOTMYECKHUM,
OJIM3HEIIOBBIH, LIMTOTCHECTUYECKHUM, TOMYJISIAOHHO-CTAaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE OIpEICIICHUE TEHOTHUIIA:
MOJIJHOTEHOMHOE CEKBEHHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
IT11P-ananu3a. HacnencTBeHHble 3a001€BaHMs YeIOBeKa. [ eHHBIE B XPOMOCOMHBIE
0oJie3HW uYeJoBeKa. bOJE3HM C HaCIeJICTBEHHOM MPEeApacloyiOKEHHOCTHIO.
3HaYE€HHE MEAUIUHCKOW T€HETHKUA B MPEAOTBPAILICHUU U JICYEHUH N€HETUYECKUX
3a00eBaHU 4YeloBeKa. MeauKo-TeHEeTHUEeCKOe KOHCYNbTHpoBaHue. CTBOJIOBBIC
KJIEeTKU. [IoHSTHE «T€HEeTUYECKOro rpy3a». DTHUYECKUE ACIEKThl UCCIICIOBAHUI B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enetnueckue ¢GakTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3HUecCKOMY M XUMHYECKOMY 3arpsi3HCHHUIO OKpYsKaromiel cpenbl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JdeMoHCcTpaMu

Tabmuupr u cxembl: «Kapuotun denmoBeka», «MeTOapl W3yYEHUST T€HETHKU
yesnoBekay, «['eneTnueckue 3a0071€BaHUS YEIIOBEKay.

IIpakTnueckas padora «CocTaBJIECHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesekuusi opranHu3mMoB

JlomecTuKanus W CeJCKUUs. 3apOoKJICHUE CENEKIMU U JOMECTUKAIUU.
VYuenue H. W. BaBumoBa o IleHTpax NOpOUCXOXKIAEHUS UM MHOTrooOpasus
KyJIbTYpHBIX pacTeHuil. Ponp celekuuu B CO3IaHUM COPTOB PACTEHHM M TMOPOJ
#xuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX pSAIOB B
HacleAcTBeHHOM wu3MeHuuBoctu H. WM. BaBuioBa, ero 3HaueHue  JJIsl
CEJIEKIMOHHOM padoTBHI.

Metoapl cenekiuoHHON pal0oThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBU Y aJIbHBIM. OTansl KOMOWHAIIMOHHOM CCJICKIIMH. HcnbeiTanne
MPOU3BOJIUTENIEH 1O MNOTOMCTBY. OTOOp MO TEHOTUIY C MOMOUIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJIEKIIMOHHOW  paboThI.
PannanmoHHbIl 1 XUMUYECKUN MyTareHe3 Kak HCTOYHHUK MYTAallui y KyJIbTypPHBIX

dbopm opranu3mMoB. Hcmosib30BaHHE TE€HOMHOTO PEIAKTUPOBAHHUS U METOJ0B
pekomOuHanTHBIX JIHK 111 momydeHus nexoaHoro Marepuana sl CEICKIIUH.

[Tomyuyenue MIOJIUILIIOUIOB. BuyTpuBuaosas ruOpUIU3aIus.
bnu3kopoACTBEHHOE  CKpeniuBaHWe, Wik  UHOpuaAuHT.  HeponcTtBeHHOE
CKpeIllUBaHWe, WM ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmosib3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecrioaus
MEXBUOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHrEe UM U3YUYEHUE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKAX pOAMYed  JUIi  CO3JaHUS  HOBBIX COPTOB U THOPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u ynpaeieHue
2eHEeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiouux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aAHUL,
nepeoosvix uoell U NepcneKmuHbIX MexHON0U.

JlemoHcTpanuu

[Toptpetsi: H. U. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, II. I1.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabmuibl 1 cxembl: «[eHTPBI TPOUCXOXKIEHUS U MHOTO00Pa3usl KyJIbTypPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOW M3MEHUYMBOCTW,
«MeTtoapl cenexkuuny, «OTaa€éHHas THOpuanu3auss», «MyrareHes.

JlaGopaTopHasi padora «/3ydyeHune cCOpToB KyJbTYPHBIX PACTEHHUI U OPOL



JOMAIIHUX )KUBOTHBIX).
JlabopaTopHasi pabdora «/3yueHrne MeTOJI0B CEIEKIINH PACTCHUIN.
IIpakTnuyeckas padora «IIpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHBbIE METOABI M JOCTHXKEHHUS CEJICKIIMH PACTEHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJiorusi 1 CHHTeTHYECKAs OMOJIOTHS

OOBEKTHI, MCHOJIb3yeMble B OHOTEXHOJOTHH, — KICTOYHBIE W TKAHEBHIC
KYJbTYpPBIL, MHUKPOOPTaHU3MBI, 170'¢ XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOONEYeHHE, TMOJyYeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENUE. Mukpobuonoruueckuii cuHte3. OOBEKThI MHUKPOOHOJIOTHYECKUX
TexHosiorui. [IpousBoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W MHCTPYMEHTOB IICJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LEJIbIO MOTYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUaIOIIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Knerounas wnxkenepus. Meroapl KylabTypbl KIETOK M TKAHEH PACTCHUM U
#UBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLKAS W COMATHUYECKH
sMOpuorene3. lMcnonap30BaHuE TalIOWJIOB B CENEKIUU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumein. HMcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
AMIEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIAHTALMU SAEP KIETOK.
Texunonocuu  0300po6neHUs,  KYAbMUBUDOBAHUSL u MUKPOKTIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. LICKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoCTMKEHUss W NEpPCHEKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXEHEPUHU.
DKOJIOTUUECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menmuuunckue ouorexHosoruu. [loctrenomuas mudposas meauuuna. [TLP-
JTUarHocTuka. MeTaOoJIOMHBIM aHalIu3, TEHOIGHTPUYECKUH aHalu3 IpoTeoma
YesoBeKa Uil OLEHKH COCTOSIHHUS €ro 340poBbi. lcronb3oBaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-Oumommxkenepuss s pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJIOTHHA TpEXMEPHOro OWOmpHHTHHTA U ckad@oaruHTa
JUISL PELIEHUs 3a1a4 IEPCOHATN3UPOBAHHON MEIULIVHBI.

Coznanne BEKTOPHBIX BaKIMH C LEJIbI0 OOecrneueHus: KOMOMHUPOBAHHOM
3amuThl OT BO3Oyauteneir OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢ynxunonuposanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIKUX OCOOO OMACHBIE
3a00JIeBaHuUs YEeJIOBEKA U )KMBOTHBIX.

JlemoHcTpanuu

Tabmuupl 1 cxembl: «Vcnoap30BaHE MUKPOOPTAHU3MOB B IMTPOMBIIIUIEHHOM
pou3BOACTBEY, «KneTtouHas nnxkeHepus», «I eHHas HHKEHEPUS.



JlabopaTtopHnasi pa6ora «/3ydenrne 00beKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «IlomydueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

JKckypeuss «bHOTEXHOJOrMs — BaKHEWIIasg MPOU3BOAUTEIbHAS CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX MpeICTABJICHUN B
Onosorun

OpomonnoHHas Tteopus Y. JlapeuHa. IIpennochbUiki BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb ¥ Hay4dHas AesaTenpHocTh Y. /lapBuHa.

JIBrKy1IME CUJIBI ABOIIOUMHU BHIOB 110 Y. J[apBHHY (BBICOKasi MTHTEHCUBHOCTh
Pa3MHOXEHUSI OpPraHU3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunternuecko teopun sBoionnu (CTD). HewTpanbhas
Tteopust dBomtonMud. CoBpeMeHHas JBOJNIOIMOHHAs  Ouonorus. 3HaueHUeE
ABOJIIOIIMOHHON TeopuH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KaAPTUHBI MUPA.

JleMoHCTpauumn

[Toprpetsl: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, U. W. lImansraysen, k. Xonnenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil npupoasl (mo K. JlunHuero)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «Mexanusm GopMHPOBAHUS
MPUCIIOCOOICHUN Y pacTeHuid U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectsus Y. lapsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60psObI
3a cymectBoBanue», «llopoasl romyoOeiy, «MHoroobpasue KyiabTypHBIX (HopM
KanycTbD, «[lopoabl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. [HapBuny)», «CxeMa COOTHOLICHHSI JBMXKYIIUX CHUJI SBOJIOLUNY,
«OCHOBHBIE TOJIOKEHUS] CAHTETHYECKOU TEOPUH IBOJTFOLIUNY.

Tema 2. MUKPOIBOJIIOLHSA U €€ pe3yJibTaThl

[Tonynsiuus Kak 3I€MEHTapHasi eauHUIA 3BOMOUNH. COBpEMEHHBIE METOBI
OIIEHKM T'E€HETHMYECKOTO pPa3HOooOpa3us W CTPYKTypbl nomyismnuil. M3meHeHue
reHooHJla TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHosecus Jx. Xapau, B. BaitaOepra.

DOneMeHTapHble (DAKTOpPHI (IBIKYIIME CHJIBI) 3BOJIONHMHA. MyTallmOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpeild reHoB — ciyyaiiHble
HEHANpaBJeHHblE M3MEHEHHUs 4YacTOT ajiened B momyisuusx. O@dekr
OocHOBartelsl. JIpgexm OymouLrouHo2o copaviuika. CHuUdCeHue 2eHemu4ecKo2o
pasnooopazusi: npuuunsl u cieocmeus. Ilposesnenue s¢pghexma Opetigha ceros 6
oonbuwux u  manvlx  nonyaayusx.  Murpanuu.  M3onsAuus  NOMJSLIMNA:
reorpaduueckas (MpocTpaHCTBEHHAs), OMOJIOrHYecKast (penpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBisiomuid  gaktop dBomonHH. DOopMbl



€CTECTBEHHOIO  OTOOpa:  JIBWXKYILIUHN, CTAOWIM3HPYIOIIUN,  pa3pblBarOIIMN
(mu3pyntuBHbIi). [lonoBoi 0TOOpP. BO3HMKHOBEHHME M 3BOJIOLHS COLMAIBHOIO
MOBEJEHUS KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHUKPOIBOIIOLUHU.
Bo3nukHOBeHHEe — mpHUCIOCOONEHMA y  OopraHu3mMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocoOaeHul y opraHu3MoB: MOPQOJIOTUYECKUE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToOBeleHUYeckue.  OTHOCHUTENBHOCTh
MPHUCTIOCOOTICHHOCTH OPTaHNU3MOB.

Bun, ero xputepuum u crpykrypa. BumooOpasoBaHue Kak pe3ynbTaT
MUKpO3BOIIOIMH. M3omsamus — kiaroueBod ¢akTtop BupooOpazoBanus. Ilytu u
crocoObl BUI000pa30BaHus: ajionarpuyeckoe (reorpaduueckoe),

CUMITaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE (moyMIUIONAU3aIu,
ruOpuansanys). JJIMTenbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

Mexanu3mbl OpMUPOBaHUS OUOIOTHUECKOTO pa3HOOOpa3usl.

Ponp »BoNMOLIMOHHOM OMOJOTMM B pa3palOTKE HAyYHbIX  METOJOB
COXpaHeHus1 O6ropa3zHo00pa3ust. MUKpPOIBOIIONUS U KOIBOJIIOLUS apa3UTOB U UX
X03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K AaHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEH.

JlemoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTaluuMoHHas HM3MEHUYMBOCTHY», «llomynsuuonHas
CTPYKTypa BuAa», «Cxema NposBICHUS 3aKoHa Xapau—BaitHOepray, «/[Brxkymiue
CHJIBI 3BOJIIOIMMY, «DKOJIOTHYECKass M30JSALUs MOMYJIALUNA CEBAaHCKOM (openny,
«l'eorpaduueckass UM30dSAUUS  JTUCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHHUIIBI
naypckoi», «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUIITHUKOB U )XepTB», «Cxema
JIEUCTBUA E€CTECTBEHHOTO O0TOOpay, «®PDopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbii MenaHu3M», «KuBble uckonaemoie», «llokpoBuTenbcTBEHHAs
OKpacka AKUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX»,
«Duznonornueckue axantauun», «lIpucnocoOseHHOCTs OpraHu3MoB U €€
OTHOCUTENBHOCTBHY, «Kpurepun Bupa», «Buasl-nBoiiHukn», «CTpyKTypa BuAa B
npupone», «CrnocoObl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BUAOB JaHJBIIIEH», «IKOJOTMUYECKOE BHUI000pa30BaHUE BUIOB CHUHUID),
«ITonmunouel pacteHuin», «KamnycTHO-peeuHbIid THOPUI.

O6opynoBanue: repObapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepell ¢ mpuMepamMu pa3IMYHBIX MPUCIIOCOOJCHUM, uydesa NTUIl U 3Beper
pa3HBIX BHJOB, TepOapuu pacTeHUW ONM3KUX BHUIOB, 0OpPa30BABIIMXCS
Pa3ITUYHBIMH CTIOCOOAMH.

JlaGopaTtopnasi paGora «BblsBIeHHE HW3MEHUYMBOCTH y OCOOEH OJHOTO
BUJIA».

JlaGopaTtopnass  pabGora  «lIpucmocoGneHuss OpraHM3MOB M HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTDHY.

JlabopaTtopnas paGora «CpaBHEHHE BHJIOB TI0O MOP(POIOTHIECKOMY



KPUTEPUIO».

Tema 3. Makpo3Bo.IIouMs U €€ pe3yJibTaThl

Meronsl HM3ydeHHsT MakpodBoMroLMHU. [lall€OHTOIOTMYECKHE  METOMBbI
u3ydyeHus odBoiouuu. IlepexogHbie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus sBoirouuu. CpaBHeHUE QIoOpbl U
(ayHbl MaTepukoB U OCTpPOBOB. buoreorpagpuueckue obmnactu 3emuau. Bunbl-
OHJEMHUKHU U PEITUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUIECKUE METOABl W3YUCHUS
ABOMIOLMU. ['€HeTHYeCKne MEXaHHW3Mbl HBOJIIOLMU OHTOTE€HE3a W MOSBICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OpTaHBbI.
PyaumenTtapHsle  opranbl M aTaBU3Mbl.  MOJEKYJSIPHO-TEHETHYECKHE,
OMOXMMHMUYECKHE M  MaTeMAaTHUYeCKUe  METOAbl  HU3YYEHUS  SBOJIOLHHU.
I'omonoruunsie reHbl. COBpPEMEHHBIE METOJbl MOCTPOCHHUS (PUIOrE€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIIOLIMS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TMpaBuia) 3BOIONUU. [Ipunyun cmenvl QyHKYU.
HeoOpatumocTs 3BoonMU. AantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLU Y.

JleMoHCTpanumn

[Hoptpetsr: K. M. bap, A. O. Kopaneckuii, ®. Mromiep, O. I'ekkerns.

Tabnuupl u cxeMbl: «DuoreHeTUUECKUN P JIOMIAAN», «APXCONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Pununoduts»y,  «CeMeHHBIC
ManopoTHUKW», «buoreorpapuueckue 30Hbl 3emun», «llpeli KOHTUHEHTOBY,
«Penuktel», «HauvanmpHble cTaguu 53MOPHOHATBHOTO  Pa3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE W AaHAJIOTMYHbIE OpraHbl», «PyauMeHThD,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0Opbl YEJIOBEKAa M IMIMMIAH3€», «l JaBHbIE
HampaBJIeHUs 3BOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH HBOJIIOLIUN.

ObopynoBaHMe: KOJUJIEKLUUH, TepOapuu, MYJSKM HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:xneHne U pa3BuTHE )KU3HU HA 3emuie

Hayunbple ruUmoTe3bl MPOUCXOXKACHUS KHU3HUM Ha 3emiie. AOHOreHe3 H
naHcnepmusi. JloHaydHble TPEICTaBICHUS O 3aPOXKICHUU KU3HU (KpPEearMoHU3M).
['unoTre3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ oNpoBep)keHHe onbiTamMu O.
Penu, JI. Cnnannanuanu, JI. I1actepa. [IpoucxoxaeHue >Ku3Hu U acCTpOOUOIOTHS.

OcHoOBHBIE JTanbl HEOPraHU4ECKOU SBOJIIOLUH. [InanerapHas
(reonoruveckasi) OBONIONUSA. XHUMHYECKash OHBOMIONUSA. AOWUOTEHHBIH CHHTE3
OpraHhyYecKux BemecTB u3 Heopranudecknx. Ombir C. Mwmiepa u I'. IOpu.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoanepBaTHas rumore3a A. U.
Omnapuna, runoresa nepBudHoro oyiapona JIx. XomnaeitHa, TeHeTUUECKas TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Yekx) m rumoresa «vupa PHK» V. T'mnGepra.



®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE ITPOTOKIETKH.

Ucropust 3emnn u MeroAsl €€ u3ydeHus. Vckomaemble OpraHMYeCcKue
octatku. ['eoxpoHosmorus u e€ Meronpl. OTHOcUTENbHAasE U aOCOJIIOTHAs
reoXpoHOJIOrus. ' €0OXpOHOIOrnuecKast Kaa: 0HbI, IPbL, IEPUOBI, SITOXH.

HauvanbHbie 3Tamel opranndeckoi sBosirouuu. [losBIEHHE W 3BOJIOLHS
MEPBBIX KJIETOK. DBOMIOLUA MeTaboianM3Ma. BO3HUKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE POUCXOXKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIEC 3Tamnbl 3BOJIONMHU BhICIIUX pacTeHui. OcHOBHbIE apoMOpP(O3bI
pactenuil. Bpixon pacrenunt Ha cymy. [losBieHue CHOpOBBIX pPACTEHUN U
3aBoeBaHMe WMH cymun. CeMeHHble pacTeHus. [IpomcxokneHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tallbl 3BOJIOIUHM KUBOTHOrO Mupa. OcHOBHbIE apoMOp(o3bl
KUBOTHbIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TUMOB. IlepBble XOpAOBBIE KUBOTHBIE. JKM3HB B BOAE. DBOIIOLHMS IMO3BOHOYHBIX.
[Tpoucxoxnenne ampuduit u pentunui. [IpoucxoxaeHre MICKONMUTAIOMUX U
ntul. [lpuHnun kimoueBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zutne xu3HM Ha 3emie MO JpaM M IEPHUOJAM: apXeu, NMPOTEPO30H,
najgeo3oi, Me3030M, KalHo30i. OOmas xapakTepuCTHKa KiIuMmMaTa U
TEOJIOTUYECKUX TMporeccoB. [losBIeHHME M pacuBET XApAKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIUSHUE HA ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMUYECKHE KPHU3UCHI mpouwioro. IIpuunHsl u
CIEACTBUSL MAacCOBBIX BbIMHpaHUil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, E€ro
ocobenHoct. [Ipobrema coxpanenust GuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsi: @. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier 1 cxembl: «Cxema onbita @. Penny», «Cxema onwita JI. IlacTepa mo
M3YUYCHHIO caMo3apokaeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpwy,
«JTanel  HEOPraHWYECKOW  BBOJIOUUN»,  «I'€0XpOHOJOrHYEecKas  [IKaJIay,
«HauanpHble 3Tanbl OpraHu4YecKoi 3BooLnn», «Cxema o0pa3oBaHUs 3YKapuOT
nyTéM cumoOuorenesa», «Cuctema XUBOW MpUpoab», «CTpoeHHe BHpYycay,
«Apomopdo3bl  pacTeHuit», «PunnoduTe, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokJieTounsle  Bogopociam», «Mxwm», «llanmoporHukm», «l'omocemeHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocteitmmey, «KumednononoctHbiey,



«lInockue 4EpBUY, «HEeHUCTOHOTHEY, «PbIOBI», «3€MHOBOJHBIEY,
«IIpecmpikaromuecs», «lItumpy, «Miekonurarommey», «Pa3BUTHE KH3HU B
apXxeuckou spe», «PazBurue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KNU3HU B
[TaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repbapud pacTEHUN PA3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, 4Yyd4eja MTUI WU 3BEPEH,
KOJUICKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJS)KH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryansnasa  Jga0oparopHas padora «MonaenupoBaHHE  OMNBITOB
Mumiepa—tOpu 1o n3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYECKUX COSIMHEHUN B
MEepBUYHOM aTMochepe.

JlabopaTopHasi padora «l3ydeHue W ONHCAHUE HCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTAaHU3MOBY.

IIpakTuyeckas pa6ora «3yueHue OCOOCHHOCTEH CTPOCHUSI PACTEHUU
PAa3HBIX OTHEIIOBY.

IpakTnueckas padora «M3ydeHue ocoOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX
AKUBOTHBIX).

Tema 5. Ilpoucxoxaenne 4eji0BeKa — AaHTPOIOTeHe3

Paznenbl u 3a1aun aHTpONoJIOrud. MeTO1bl AaHTPOTIOJIOTUH.

CraHOBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penuruo3nbie
BO33peHUsa. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0Z1cTBO 4enoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MTOJI0KEHNUE YEIOBEKA.
CBugerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mop¢ooruuecKue, AMOPHOJIOTUYECKHE, ($hU31M00r0-OMOXUMHUECKHUE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuiibl ((pakTopbl) aHTPOTIOTEHE3a: OMOJIOTMYECKUE, COIIMATIBHBIE.
CooTHollleHne OMOTOTUYECKHUX U COIMATIbHBIX ()aKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaquU aHTpOTOreHe3a. PaHHWE UYenoBEeKOOOpasHbIe O00E3bsHBI
(TIPOKOHCYJIBI) M paHHHE MOHTHIBI — OOIIKE TTPEAKU YEIIOBEKOOOPa3HBIX 00€3bsH U
JoJel. ABCTPaJONUTEKN — JBYHOTME NMpPEAKU Jroei. UeloBeK yMelbli, IepBbIe
W3TOTOBIICHUS OPYAUN Tpyla. YenoBeK MPIMOXOIAIIMKA U MEPBBIM BBIXO JIFOJIEHU
3a mnpenensl  Adpuku. UYenoBek redaenbOeprckuii — OOmMNA  TIPEOK
HEAHJEPTAIbCKOIO0 YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HEaHIEepTAIbCKUI
KaK BHUJ JIIOAEH XOJIOAHOIO KiuMara. YenoBeK pa3yMHbIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuxu.
[TasieoreneTrka u najeoreHOMUKA.



DBOJIOLMST COBPEMEHHOTO 4esoBeKa. EcrecTBeHHBbIH OTOOp B MOMYJISIIIUSX
geoBeka. MyTalMOHHBIN Tiporiece ¥ moauMopdusm. [lomymsiumoHHbIe BOJHBI,
npeid reHoB, murpanus U «d(pQPeKT oCHOBATEN» B MOIMYJSIITUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [londarue o pace. bonbime pacel: €BponeouaHas
(eBpasuiickasi),  aBCTpaJlo-HETpOMJIHas  (SPKBaTOpUalbHAsl),  MOHTOJOUHAS
(a3narcko-aMepuKaHcKasi). Bpems m myTH pacceneHus 4YesoBeKa I0 IUIaHETe.
EnnncTtBO  yenoBeuecknx pac. HaydHas  HeCOCTOSTENBbHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSM OKPY>KAIOIIEH Cpelbl.
Bnusaue reorpaduueckoit cpensl U Apelida TeHOB Ha Mopdosoruo  u
(U3HOIOTHIO YeJIOBEKA.

MexauciuIuinHapHble  MeTojbl B (u3uveckoil  (OMOJIOrHMYecKOi)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ QHTPONOJIOTHS W MaJIEOAHTPOMOJIOTHUS
YeJIOBEYECKUX MOMYJISIUui. bHoconuanbHble UCCIEHOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOLMHI OMOJIOTMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTobl AHTPONOJIOTUMY, «[ 0OJTOBHOM MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT YeJoBeKa M CKeJIeT IIMMITaH3e»,
«PyIMMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOIMOHHOE
IpPEBO  YeNOBEKa», «ABcTpaimonurek», «YemnoBek  ymenslid», «Yenosek
MPAMOXOJAIININY, «J[eHncoBckuii uenoBek» «Heannepranbipy, « KpoMaHbOHIIBD,
«Ipenku yenoBekay, «ITarbl IBOITIOLUH YEIT0BEKa», «Pachl UeIOBEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOM
KyJIbTYpbl TpPEAKOB 4YeJlOBEeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(OJIOTUYECKUMU U OUOJICCKUMM CIOKETaMH TMPOUCXOXKIACHUSI 4YeJIOBEKa,
doTorpaduu HaX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeIoBEeKa M 4eperna MIMMIIAH3€, MOJENIb KHCTH 4YEJOBEKa U KHUCTH
IIMMITaH3€, MOJIETIN TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnasi padora «l3yueHne oOCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHune 3K0JI0rMYECKUX aalTalluii YEeJTOBEKay.

Tema 6. JDkojiorusi — Hayka O B3aUMOOTHOIEHUAAX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY:Kamolleil cpenoii

3apokeHre U pa3BuTue dKojoruu B Tpyaax A. 'ymbonpara, K. @. Pynbe,
H. A. CesepnoBa, J. I'ekkens, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
3KoJIOTHH. CBSI3b SKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skosioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHI B HKOJOTHH:
npupoAHble W JiabopaTtopHble. MolenupoBaHre B 3KOJOTMA. MOHHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIH.

3HayeHue DKOJOTMYECKUX 3HAHUM JUIA 4YeJIOBEKA. ODKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W YEI0BEUECTBA C Npupoaor. GopMupoBaHHe



DKOJIOTUYECKOM KYJIBTYPBI U DKOJIOTMYECKOM IPaMOTHOCTH HACEIICHMUS.

JleMoHCTpanun

[Moptpetsr: A. I'ymGonbar, K. @. Pynse, H. A. CeBeprios, 3. ['exkens, A.
Tenciu, B. H. Cykaués.

Tabmumsr u cxembl: «Pazgensl skosorun», «Meroasl 3konoruw», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEH CPEIBD».

JlabopaTopHas padora «3yuenue METOJ0B JKOJIOTUYECKUX
HCCIIETOBAHUI.

Tema 7. Opranusmsl 4 cpea 0OUTAHUS

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanms
AKOJIOTHUYECKUX (HaKTOPOB: adMOTHUYECKUEe, OMOTHUYECKUE, aHTponoreHHbie. O61me
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormdyeckux Qaxropos. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOWOHTHBIC
OpraHU3MBl.

AbGuotnueckue ¢akropel. CBeT Kak 3Kosnorudeckuid ¢axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYMIbI
pacTeHUH M JKMBOTHBIX II0 OTHOLICHWIO K cBeTy. CUTrHaJbHAas poJIb CBETA.
doTonepruoausM.

Temneparypa kak skonorumyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skojornyeckuit (axrop. Ilpucnocobnenus pacTeHuid K
nojAepkaHuto BogHOTOo Oananca. Knaccudukanus pacTeHHil MO OTHOILICHUIO K
Bozie. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
riyOMHHas  MOAINOYBEHHAs, BHyTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus OpraHu3sMoB. IIpucnocoOieHuss OpraHu3MoB K
KU3HU B PA3HBIX CPEIax.

buonornyeckue putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
rOJU4HbIe PUTMBL. [Ipucrnoco6IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HU.

XKuznennsie Qopmbl opranuzMoB. IloHsiTue o KuU3HEHHOU Qopme.
XKuzHenHsie (OpMBbI paCTEHUI: EPEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE

TpaBbl, OAHOJETHUE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTU CTPOCHUS U 00pa3a KU3HHU.

buotnueckue  daxtoppl.  Buael  OmoTHYECKHX B3aUMOJICHCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koonepanus,
MYTYyaju3M, KOMMEHCAIU3M (KBApTUPAHTCTBO, HaxjeOHn4ecTBo). Hetpoduueckue
B3auMoJiecTBUSL  (Tommyeckue,  (opuueckue, ¢dalOpuyeckue). 3HauYCHUE
OMOTHUYECKNX B3aMMOJICHCTBUN IS CYIIECTBOBAHUS OpPraHU3MOB B Cpeje
oOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHHUS.

JleMoHCTpanun



Tabmuubr 1 cxembl: «Ikonorndeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KMBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€mnoKpoBHbIE
KUBOTHBIC», «XOJOJIHOKPOBHBIE JKUBOTHBIEY», «DHU3HOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpembl OOWTaHUS OpPraHU3MOB», «DBHOJOTHYECKHE pPHUTMBI»,
«Kuznennole  ¢Gopmbl  pacTeHuit», «KuzHeHHble  (QOPMBI  KHUBOTHBIXY,
«3JKocUCTEMA IIUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay, «llenun
nuTaHus», «XumHuuectBo», «llapasutuzmy», «KonkypeHus», «CumoOonos»,
«KomMmeHcanmzm.

O6opynoBanue: TepOapuy PACTCHWH M S>KUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BJIUSIHUIO PAa3IUYHBIX OSKOJOTUYECKHX (AKTOpPOB, TepOapuu CBETOJIIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIMBBIX PACTECHUN, CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHbBIC PACTECHUSI, TepOapuu U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUYMBBIX PACTEHUM, dyuesna MTHI] U 3Beped, repOapuu
pacTeHul, OTHOCSIMXCA K rurpoduraMm, KcepopuraMm, mMe30huTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJUICKIIMN KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpelax,
repbapur M KOJJIGKIIMM PACTEHUW W IKUBOTHBIX, O00JaJaloOlUX YepTaMmu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HU, TepOapuu u
KOJUICKIIUM PACTEHMM M >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYAaCTBYIOIIUX B PA3JIMUHBIX OMOTHUECKUX B3aUMOJICUCTBUSIX.

JlaGopaTtopnasi pabora «BpbisiBiIeHHE NPUCTOCOOJECHUM OpPraHUu3MOB K
BIIUSIHUIO CBETaY.

JlaGopaTtopnasi pabora «BpbisiBIeHHE NPUCTOCOOJEHUM OpPraHu3MoOB K
BIIMSIHUIO TEMIIEPATYPBD».

Jlaboparopnasi paGora «AHATOMHUYECKHE OCOOEHHOCTH pAacCTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUAOB ¥ MONMYJISIIIHA

OKOJIOTUYECKUE  XapaKTePUCTHKU MOMYJIALINH. [Tonynsiuusa  kax
O6uonoruueckas cucrema. Poias HeomHOpOAHOCTH Ccpefbl, GU3UUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTUH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonysisiiiuid. OCHOBHBIE TTOKA3aTeNU MOMYJISIIUN; YACIEHHOCTh, TNIOTHOCTD,

BO3pacTHAasi M TIOJIOBas CTPYKTYpa, pPOXKIAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkonoruyeckass CTpykrypa nomyiasund. OUueHKa YWCIEHHOCTH TOMYJIALNH.
JIlvHamMuKa momyssAnuu U €€ peryyisinus. bHOTUYECKUN IMOTEHUMA IOIMYJISALUY.
MopenupoBanue IMHAMUKHA NONYJsIIUU. KprBble pocTa YNCIEHHOCTH MOITYJISLHH.
Kpusbie BbIKUBaHUA. Perynsmus 4YMCIEHHOCTH TOMYJSAIUA: poiib (HaKTOPOB,
3aBUCSALIMX U HE 3aBUCALIUX OT IVIOTHOCTH. DKOJOTUYECKUE CTPATETUH BUJIOB (T- U
K-ctpaterun).

[Tonsitue 00 sKoJOrMyeckod Hume Buaa. MectooOuTanue. MHoOromepHas
Mozenb 3Kkosiorndeckon Humm Jx.M. XatunHcoHa. PasMepsl 3KOJIOTMYECKOU
Huy. [loTeHnnanbHas U peaau3oBaHHAs HUILIN.

Bun xak cucrema nomymnsauuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIC



CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MHUrpalMid KUBOTHBIX. buonorunueckue
WHBAa3UH YyKEPOJIHBIX BUJIOB.

JdeMoHCTpaMuA

[Toptper: Jx. M. XaTunHCOH.

Tabmumbl W CXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTHKH  TIOMYJISIIUN,
«IIpocTpaHcTBEHHasi  CTpyKTypa  mnomyisiuun», «Bo3pacTHble  OUpamMUIbI
nonyysiun», «CKOpOCTb — 3acelieHUs] TMOBEPXHOCTH  3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Moaens 3komorndeckort Humu /. M. XatunHcona.

ObopynoBanue: repobapuu pacTeHHM, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTtopnass paGora «lIpucnocobneHus cemMsiH pacTeHHl K
pacceneHuIon.

Tema 9. JkoJi0THs CO001IECTB. DKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizM MexAy
OpraHu3MamH B OMOLIEHO3E.

Okocucrtema kak oTkpbiTas cuctema (A. k. Tencnaum). OyHKIMOHAIbHBIC
OJIOKM OpPraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYILEHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u ceTH. AOHOTHYECKHE OJIOKH
skocucTeM. [TouBbl U Wbl B 3KocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TMMOKa3zaTeld  dKOocUCTeMbl. buomacca u  OpOIyKIHS.
DKOJIOTUYECKHE MUPAMUIBI YUCEN, OMOMACCHl M SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. DPaykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCcuu. llepBUuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTCHHbIC BO3ACHCTBUS Ha
cykneccuu. KnumakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBI. DKOCUCEMbL 03€D U peK. DKOoCUcmembl Mopel U
0Keanos8. IKocucmemovl MYyHOp, 1eco8, Cmenell, nyCmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3kocuctema. ArporeHo3. Paznuuus
MEXK1y aHTPOIOTCHHBIMHU U MMPUPOIHBIMU IKOCUCTEMAMHU.

Ypb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTBHI YpOO3KOcucTeM. ['opojckas
braopa u dayna. CuHaHTpomnuzalnus Tropojackoit dayHel. buosormyeckoe u
X035TUCTBEHHOE 3HAYEHNE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (hOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTaHM3MOB B
IKOCHCTeMax. Ponb Kackaonozo s¢hghexma u 6u008-30uduxamopos (Kiouesvlx
61008) 8 yHKYuoHuposanuu 3xocucmem. IIepeHOC SHEPTUM U BEHIECCTB MEKIY
CMEXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJISALUNA U YKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3/ICHCTBUIA.

Mexanuzmwi 8030elcmaust 302pA3HEHULl  PA3HBIX Mmunoe Ha
CYyOOP2aHU3ZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  DKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20  B0O30€LCMBUSL.



MGTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBLIX 1 aHTPOIIOI'CHHBIX 9KOCHUCTCM.

JleMoHCTpaIMuA
[Toptpert: A. k. Tencnmu.
Tabmuupr  u  cxembl:  «CTpykrypa  OHoLeHO3a»,  «DKOCUCTEMA

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO jeca», « OyHKIIMOHATbHbBIC
IpyNmbl OPTaHU3MOB B 3KocHCTeMe», «KpyroBOpOT BEIIECTB B JKOCHCTEME,
«llenu nuTanus (macTOUIHAS, TETPUTHAS)», « DKOJIOTHYECKAs TUPAMUIA YHCEI,
«IKojoruyeckas nupamujia OuomMacchl», «IKOJIOrHUecKass MUpaMuaa SHEPTUN»,
«O0pa3zoBanue 6omotay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca TOCTe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHos», «KpyroBopoT BemIecTB M MOTOK
SHEPTHUH B arporieHo3e», «lIpumepsl ypoosKocucTem».

O6opynoBanue: repOapruu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydelia NTHUIl U
3Bepel, repbapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUHN, aKBapUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnyeckas padora «3yueHue u onucanue ypO0o3KOCUCTEMBD.

JlabopaTopnas pabora «l3ydyeHue pa3zHOOOpa3usi MENKUX ITOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCHCTEMAX.

IKCKypeHust «IKCKypcusi B TUIIMYHBIN OHoreoneHos (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJ0JIbHBIA WJIA TIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHus «DKCKYypCHs B arpo3KOCUCTEMY (Ha I0JIE WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCUCTEMA

buocdepa — obmerianerapras 06oy0uka 3eMIid, TI€ CYIIeCTBYET WU
CylllecTBOBaJa ku3Hb. PazButue mpencrasiennii o 6mocdepe B Tpynax J. 3rocca.

VYuenue B. U. Bepuaackoro o 6uochepe. O6aactu 6uocdepsl u e€ coctan. Kuoe
BelllecTBO Ouochepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyImiecTBOBaHusl 6uocheprl. OcobeHHOCTH OHOChephl Kak
rJ100aNbHON PKOCUCTEMBI. JluHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BELIECTB U OMOreOXMMHUYECKUE LUKIIBI (Yriiepoaa, a3oTra). PUTMHUUHOCTE sIBIIEHUMN
B Ouocdepe.

3oHanbHOCTE OHMocdepnl. [loHstue o Oumome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHBI,
yCTBIHU, TPOMMYECKHE JIECA, BEICOKOTOPhs. KiluMar, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa 1 QPyHKIIMS )KMBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHLIUANA U
ouocdepHbIX QPyHKITUI.

JeMmoHcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuiel u cxeMmol: «I'eocheps 3emnny, «KpyroBopot azora B MpUpOE»,
«Kpyrosopor yriaepoaa B mpupoae», «KpyroBopoT KHCIOpoAa B MPHUPOIAE»,
«Kpyrosopot Boabl B mpupoze», «OCHOBHbIE OMOMBI cymin», «KimumaTtuueckue
nosica 3emum», «Tynapa», «Taiiray, «Cmemansubiid gecy, «1InpokoancTBEeHHBIN



necy, «Crenb», «CaBanHay, «IlycTeiHsay, « Tponnueckuit gecy.

Oo6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Kamomas cpeaa

OKOJIOTUYECKUE KPU3UChl M MX NOpUYMHBL. Bo3aelicTBue denoBeka Ha
ouochepy. 3arpszHeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BogHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBsl. OxpaHa
MTOYBEHHBIX pecypcoB. MI3MeHeHne Kinumara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO U KMBOTHOTO Mupa. OCHOBHBIE NPHUHIMIIBI OXPAHBI IPUPOJIBIL.
Kpacubie kuHuru. OcobGo oxpansieMble mnpupoanbie Tepputopun (OOIIT).
borannyeckue caapl U 300J0THUECKUE MTAPKH.

OCHOBHBIE TPHUHIMUIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA M IPHUPOAIBIL.
PaunoHanpsHOE  NPUPONOINONB30BAHUE W COXpPAHEHHWE  OMOJIOTMYECKOTrO
pazHooOpazus 3emsn. OOmKE 3aKOHOMEPHOCTH TIJIOOATBHBIX HSKOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa U €r0 BEPOSITHBIE TIOCIIEICTBUS.

Pa3BuTe METOJOB MOHHUTOPUHIA pPAa3BUTHSA OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemuvie ucciedosanusi nepexooa K pecypcocbepezaioweli U
KOHKYPEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchsi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusaowue 00Cmyn K
uHgopmayuu no cOCMoSHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbL

aKopeabunumayuu dKocucmem U Ccnocooos 060pvoObLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX 9KOCUCTEM.

JleMoHCTpauumn

Tabmuubr w  cxembl:  «3arps3HeHue  atMocdepbly,  «3arpsi3HEHHE
ruapocdepb», «3arpszHeHre mnouBbl», <«llapHukoBbIl 3ddexT», «Ocobo
OXpaHsieMbIe TIPUPOHBIC TEPPUTOPHUI», «MOAETH YIPaBIIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSIEMBIX PACTCHUN U KUBOTHBIX KpacHou
kHuru Poccurickon @enepanuu, KpacHol KHUTHM pernoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHS
OoOyJaronMMuUCss TporpaMM CpEIHEero o0mero oOpa3oBaHUsA: JUYHOCTHBIE,
MeETaIpeIMETHBIC U TIPEIMETHEIC.

B cTpykType TUYHOCTHBIX PE3yIbTAaTOB OCBOSHHUS MPOTPaAMMBI 110 OMOJIOTHH
BBIJICJICHBI CIEIYIONINE COCTABIISIONIME: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
TPKIAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOOINPEACNICHUIO, Haluuyue Momusayuu K OOydYeHHUIO  OHOJIOTHH,
yejleHanpaesieHHoe passumue BHYTPEHHHMX YOEXKIECHUM JHMYHOCTH Ha OCHOBE
KJIFOUYEBBIX I[IEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA Pa3BUTUS OHOJOTHYECKOTO



3HAHUS, 20MOBHOCMb U CHOCOOHOCHb 00YYaIOIINXCSI PYKOBOJACTBOBATHCS B CBOCH
JCSATCIIBHOCTH IICHHOCTHO-CMBICIIOBBIMHA ~ YCTAaHOBKAaMH, MPHUCYIIIMMH CUCTEME
OMOJIOTHYECKOTO  OOpa30BaHMs, HaAIuuue  NPABOCO3HAHUS  SKOJIOTUICCKOU
KYJIBTYPBI, CHOCOOHOCMU cmaumb TSIIA U CTPOUTD )KU3HECHHBIC TUTAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHHUS IMPOTrPaAMMbI 110 OMOJIOTHH JOCTUTAFOTCS
B €IUHCTBE Yy4YeOHOM W BOCHHUTATECIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPaJUIUOHHBIMH POCCUHCKUMHU COIUOKY/IbTYPHBIMH, HCTOPUYCCKUMHU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPHHATHIMH B OOINECTBE NMpaBWIIAMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHHS M
CaMOpa3BHUTHs, Pa3BUTHSA BHYTPEHHEH ITO3UIMH JIMYHOCTH, MATPHOTHU3MA H
YBa)KEHHS K 3aKOHY M IIPABOIOPSIKY, YEJIOBEKY TPYyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOTO YBaKEHUS, OCPEIKHOTO OTHOIICHHS K KYJBTYPHOMY HACICIUIO |
TPaJUIUAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit ®@eneparuu, npupoje u
OKpYyXarouien cpee.

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHHUS y4eOHOro mnpeamera «bHOIOrHs»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CITOCOOHOCTH 00YJarOIUXCsl PYKOBOJICTBOBATHCS
c(hOPMHPOBAHHOH BHYTPCHHECH IIO3HMIIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUCHTAIMHA, TO3UTUBHBIX  BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSAM POCCHHUCKOTO OOINECTBa, PACIIUPECHHUE >KU3HEHHOTO
OMBITa M ONBITA JACATCIBPHOCTH B MPOIECCE PeaTU3allMi OCHOBHBIX HAIpaBIICHUN
BOCIIMTATEJILHOM JEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:ka1aHCKOro BOCTIMTAHMS

c(hOpPMHPOBAHHOCTD IPAKIAHCKON MTO3UIIMHA 00YYaIOIIEerocs Kak akTHBHOTO M
OTBETCTBEHHOTO YJICHA POCCHHCKOTO OOIICCTRA,;

OCO3HAaHHWE CBOMX KOHCTHTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA U TPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM [IEATEIBHOCTH IIPU  CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
OMOJOrMYECKHUX KCIIEPUMEHTOB;

CHIOCOOHOCTH  OMpENEsTh COOCTBEHHYIO MO3ULUI0 IO OTHOLICHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSATH €€,

YMEHHE YUYHUTHIBaTh B CBOUX JIEHCTBUSX HEOOXOIWMOCTh KOHCTPYKTHBHOIO
B3aUMOJCUCTBUS JIOACH C pa3HBIMU YOSKIIEHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHUS
y4eOHBIX, TIO3HABaTEIbHBIX M MCCIEAOBATEIbCKUX 3a7ad, YBaXKUTEIHHOTO
OTHOLIEHUSI K MHEHHIO OIIMOHEHTOB MpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JAEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
[IaTpUOTU3MA, YBAXXEHHs K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IIE€pen



Poaunoii, ropgoctu 3a cBOM Kpau, CBOKO PonnHy, CBOM S3BIK U KYJIbTYDY,
MPOIIIOE U HACTOSAIEE MHOTOHAIMOHANILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJICAUIO U MaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HA4YC€HHs OWMOJOTMM B TO3HAHUM 3aKOHOB
OPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yoexxJaEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoza;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHUECKOTO MOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIC pEUICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHHWE JMYHOTO BKJIaJa B TMOCTPOEHUE YCTOMYMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTENSAM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHUS I[IEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUH C
TpaguuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;,

MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3/IEUCTBHUS AKUBOW MPUPOIBI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BoCHUTAHHA, (POPMUPOBAHHS KYJIBTYPbI 30POBbSI M
IMOLMOHAJBLHOTO 0JIaronoJyunsi:

MOHMMaHUE W pealu3anus 370poBoro W 0Oe30macHoro obpasza >KU3HU
(3mopoBOE  TIMTaHWE, COONIOACHHE THUTMEHMYECKMX TPaBWI M HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHH U OTAbIXa, peryisipHas (Gundeckas
AKTUBHOCTbH), OEPEXKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (pU3HUECKOMY U TICUXHYECKOMY 3/I0POBbIO;

MMOHMMAaHUE LEHHOCTH NpPaBUJl HHIMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOTr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMIUX 370POBBIO U KU3HU JIHOJIEH;

OCO3HAHME TMOCIEICTBUN U HEMPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYI0JIIO0UE;
TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKON M COLMAIBHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEILHO

BBITIOJTHATh TaKylO JEATEIbHOCTD;

UHTEpeC K pazinuHbiM cepam mpodeccuoHaabHON AESTEILHOCTH, YMEHUE

COBEpILaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccur U pearu30BbIBATH



COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWI0O U CaMOOOpa30OBaHHWIO Ha
MNPOTSKECHUN BCEU KU3HU;

7) 3K0JIOTrHYeCKOr0 BOCITUTAHUSI:

AKOJIOTHYECKU TIeJIECO00pa3HOE OTHOIICHHUE K MPHUPOJEe KaK HCTOYHUKY
KU3HHA Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMUS;

MOBBINICHHE YPOBHS OJKOJOTWUYECKOW KYJIbTYpPhl: TPHUOOPETCHHE OIBITA
IJJAHUPOBAHMSI TOCTYNKOB W OICHKA WX BO3MOXKHBIX TOCIEACTBUN  JJIA
OKpYXarouen cpepl;

OCO3HaHHWE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTeW HX
pEIICHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OUOJIOTUU
3HaHUSA W YMEHHUS TIPU PEIICHUH TMpoOJieM, CBS3aHHBIX C palMOHAILHBIM
MPUPOJIOIIOIb30BaHUEM  (COOJIIOJICHUE  MpaBWi  IOBEICHHS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B OJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHochepsl);

AKTUBHOE HEMPUATHE JEHUCTBUN, TMPUHOCIIIMX Bpel  OKpyKarouien
NPUPOAHON Ccpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPHUATHBIE SKOJOTUYECKUE
TIOCTIEICTBHS MIPEANIPUHIUMACMBIX JEHCTBUI U MTPEIOTBPAIIATH HX;

HaJIMYUe PA3BUTOTO SKOJOTUYECKOTO MBIIIJIECHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEeATEeNIbHOCTU AKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM U COLIMAJIbLHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUYECKOMN JIEATEIIbHOCTH 3KOJIOTMYECKON
HaIPaBJICHHOCTH,;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS :

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KYJIBTYpPhl KaK CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMU U MMO3HAHUS MUPA;

MOHUMaHUE CrHenupuKu OHOJOTUM KaK HayKd, OCO3HAaHMS €€ poiu B
bopMUPOBAHUU PAIMOHATBLHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJOCTHOTO
npeACTaBiIeHUusl 00 OKpYKalolleM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YeIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHud MpodieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JIJIi COBPEMEHHOW ITUBUIIU3AIINN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHs MEIUIIMHBI, CO3/I[aHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh PEeCcypCHble  MpoOJeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BbIX0J1a U3 TJIO0ATBHBIX SKOJOTHYECKUX MPOOJIEM U
obOecrieueHnss  TepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIEHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (HOPMHUPOBAHMIO HOBBIX CTAaHJIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKUX 3HAHMM B IENAX
MOBBIIICHUST OOWIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, Gpopmupyemoin
pU U3Y4EHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS JUId aHalu3a MU
OOBSACHEHHUS SIBIICHUW OKPYXAIOLIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JellaTh OOOCHOBAHHBIC 3aKIIOYEHHMs HAa OCHOBE HAay4YHBIX (DaKTOB H
MUMEIOIINXCS JaHHBIX C LEJIBIO MOJIYYEHHUs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
penieHus IpoOJIeM B pealIbHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHHE LIEHHOCTHM HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO IEATENBHOCTD HHANBHUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTHBHOMY IOJYYEHHIO HOBBIX 3HAHWIl MO OWOJOTMH B
COOTBETCTBHUHM C )KU3HEHHBIMH MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpemmera «bumomornsy
BKJIFOYAIOT: 3HAYUMbIe I (POPMHUPOBAHUS MHPOBO33PECHHUS OOYyUaAIOIIMXCS
MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTpaKaroIIne
IIEJJOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHenuduKy METOJOB TO3HAHMUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHWE,  HM3MEpPEHHE, OKCIEPUMEHT U JPYyrue);
yHUBEpCaJIbHbIC ydeOHbIe JAcHCTBHS (ITO3HABaTElIbHBIC, KOMMYHHKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIHOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMU OOYy4YaloIIHUXCsA; CHOCOOHOCTH
oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEKIUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKNE 3HAHHWS W  YHUBEpCaJbHbie Yy4eOHbIE JCHCTBUS B
ITO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3ydyeHHss OHOJIOTMM Ha YPOBHE CpEAHEro  OOIIEero
oOpazoBaHusi y oOydaromierocss OyayT chOpMHUPOBAaHbI  T0O3HABATEJIbHbBIC
YHUBEpCaAIbHBIC YIeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JICUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YYEeOHbIE JCHCTBUS, COBMECTHAs
NeSTeTbHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI CpPEAHETO OOIIero
00pa3oBaHUs TOKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU MO3HABATEJIbLHbIMH
AEeCTBUSIMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OPMYJIHMPOBATh W aKTyalM3upoBaTh  Mpoliiemy,



paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHWM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, cUHTE3a, CpaBHEHMS, Kilaccu(UKaIuu, 0000IICHNS ), PACKPBIBATh CMBICIT
OMOJIOTHYECKUX TIOHATHH (BBIICIATh MX XapaKTEPHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C JIPYTUMH TTOHSATHSIMH );

OTpEeNeiATh IEIN JeATCIIbHOCTH, 3ajJaBas IapaMeTphl M KPHUTEPUU HX
TOCTIDKEHUSI, COOTHOCUTD PE3yJIbTAThI IEATEILHOCTH C MIOCTABICHHBIMHU IICIJISIMH;

UCII0JIB30BaTh OMOJIOTUYCCKUE TTOHATHUS I 0OBSICHEHUS (DAKTOB M SIBIICHHM
YKUBOH TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pPaCCYKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, 10
aQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B pacCMaTPHBAECMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKITFOUCHHS,;

MIPUMEHSTH CXEMHO-MO/IETbLHBIE cpenctBa IS TIPEICTABIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a

TAK)KE€  INPOTUBOPEYMH  Pa3HOrO  pOJAd,  BBIBICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH PELICHUS MPOOJEeMbl ¢ y4ETOM aHajau3a MMEIOLIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJSIM, OLICHUBATh PUCKHU MOCIIECTBUN JEATENBHOCTH;

KOOPJMHUPOBaTh W  BBIIOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE IPU PELLIEHUH KU3HEHHBIX POOJIeM.

2) 6a30BbIe HCCIEIOBATEIbCKHE ICHCTBHS:

BJIQJIETh HABBIKAMH y4e€OHO-HCCIIEIOBATENBCKOM U MPOEKTHOMN AESTENbHOCTH,
HaBbIKAMM  pa3peuieHusi MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOUCKY METOJIOB PELIEHUS TPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

MCIIOJIb30BaTh PpA3JIMYHbIE BHUJIBI JEATENBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4E€OHBIX
CUTYaLIMSIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX M COLMATIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUYEBBIMHU MTOHATUSMHU U METOAAMM;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh [IPUYMHHO-CIIEACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APIYMEHTHI ISl JI0KA3aTEelIbCTBA
CBOMX YTBEPKJICHHI, 3a1aBaTh apaMETPbl U KPUTEPUHN PEILICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBbIE B XOJI€ pEUIeHUS 3aJaud  pPe3yibTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTyalldsM, OIICHMBaTh HPUOOPETEHHBIH OIBIT;



OCYILECTBIIATh LEJIECHAIIPABICHHBIN MONUCK MEPEHOCA CPEACTB U CIOCOO0B
AeCcTBUS B IPO(ECCUOHATIBHYIO CPENLY;

YMETb [IEPEHOCUTh 3HAHUS B IIO3HABATEIIbHYIO U IPAKTUYECKYIO 00JIaCTH
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UICH, IPEjIaraTh OPUTMHAIBHBIC TIOJIXO/IbI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHdpopManueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOus, HAyYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CIOBApAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0azax JTaHHBIX, B WnTepHere),
aHAJIM3UPOBATBUH(POPMALIMIO  pPA3IMYHBIX BHUJIOB U (GOpPM MPEACTABICHUS,
KPUTHYECKU OLICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(opMyIupOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosiornyeckoil MHpopManunu, HEOOXOAUMOM JUIsl BBIIOJHEHUS Y4€OHBIX
3azay;

NpHOOpETaTh OMBIT HKCIOJB30BAHUS HWH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOJIb30BAHUS PA3TUIHBIX
IIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  NPEACTABICHUS
ounonoruyeckor nHpopmaiuu (cxembl, Tpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH
¥ JIpyroe);

WCIIONIb30BAaTh HAyYHBIM SI3bIK B KAauecTBE CpelIcTBa MpH padore ¢
Ouonornyeckod MHPOpMaLMEl: MPUMEHSITb XUMUYECKHE, (U3HUYECKUE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (QopMyIibl, abOpeBUATYypy, HOMEHKIATYpY,
UCIIOJb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HarJIsAHOCTH;

BIIQJIETh ~ HaBBIKAMU  pACO3HABaHWsI W 3alIUThl  WHGOpPMAIUH,
MH(}OpMAMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgilaieHHe YHUBEPCAJIbHBIMI KOMMYHHUKATUBHBIMM AeHCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO y4acCTBOBATh
B JIMAJIOre WM JUCKYCCHM MO CYIIECTBY OOCYyKJaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBIMIOJHEHUS MpeajaraeMoil
3aJlauM, YYUTHIBATh MHTEPECHl U COINIACOBAHHOCTh MO3MIMHA JAPYTUX YYaCTHHUKOB
JManora Wil JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEICTBA OOIICHHS, TOHWMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, TPEANOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYAaIlHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIQ/IETh PA3UYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU (hopMe (hopMynHpoBaTh CBOU BO3PAKEHUS;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HWCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeTbHOCTb:

MOHUMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAMBHIYAIbHOM
paboTHI IPH PEIICHUN OUOJIOTHIECKON TIPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYMIOBLIX (OPM B3aUMOJICUCTBHS MIPH PEIICHUN YIeOHOH 3a1a4u;

BBIOMpAaTh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NPUHUMATh LM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUA IO €€ JOCTHUKCHHIO: COCTaBJIATH IUIAH JICWCTBUM,
pacupenensiaTb pojad ¢ YY4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4YECTBO CBOETO BKJIAaJa M KaXJAOT0 YYACTHHKA KOMaHAbl B
001 pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3ULHUA HOBU3HBI,
OpUTHMHAIBHOCTHU, MIPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATErMYECKOE IOBEJIECHUE B Pa3IMYHBIX
CUTYaLIMSIX, IPOSIBISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHUBEPCATbHBIMHU PEryJsATUBHBIMH 1eCTBUSIMU:

1) camoopraHu3zanms:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHHSA MpoOJIeM U UX
pEIICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHSAX M MOCTYIKAaX MO OTHOLICHHMIO K YKUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0IeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON
NEATEIBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsTh paMKH y4eOHOIro IpelMeTa Ha OCHOBE JIMUHBIX MPEANnOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (HOPMHUPOBAHUIO U TPOSABICHUIO IIUPOKOW HPYIULUU B
pa3HbIX O00JACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJIETh  HaBBIKAMU  [IO3HABATEIbHONW  pEeQEeKCHH  KaK  OCO3HAHHUS



COBEpLIAEMBIX JCHCTBUM UM MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUH, UCMHOIB30BaTh MPHUEMBI PeIIEKCHH JJIsi OLEHKM CUTYyallud, BBIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATh PUCKUM U CBOEBPEMEHHO IIPUHUMATh pPELICHUS II0 HX
CHIDKEHHUIO;

OPUHUMAaTh MOTHBBI M apryMEHTBl JPYTHX IIPH aHaJu3€ pPeE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOsl M APYTrUX:

IPUHUMATh ce0s, MOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M AapryMEHTBl JAPYIMX IIPM aHAIN3€ pPE3YJIbTATOB
NEeATEINbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JIPYTMX HA OLINOKHU;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3ULIMH JPYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE PE3yNbTaThl OCBOCHHUS COJEpKAHUS Y4eOHOro TMpeaMeTa
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBaHBI Ha oOecreueHue
npoduiabHOrOo  00yueHuss  oOydaromuxcss — Owonmormu. OHHM  BKIIIOYAIOT:
cnenuduyueckue s OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUI O
OCBOECHUIO, UHTEPIIPETALNU U MPEeoOPa30BaHUIO0 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYECHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KXU3HEHHBbIX cuTyauusax. lIpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
roJlamMm U3y4YeHHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO mpeameta «buomorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMM O MeECTE€ M pPOJU OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHWW  3aKOHOB  TPHUPOABI M  PEIICHWH MpoOJieM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUIUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonojoruu;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKUX  3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIINE OWOJOTHYECKUE TEPMUHBI M TOHATHS (OKH3Hb, KIIETKa,
OpraHu3M, MeTa0OoJu3M, TOMEOCTa3, CaMOPETYJSAIHs, CaMOBOCIPOU3BEIACHHE,
HACJICJICTBEHHOCTh, W3MEHUYMBOCTh, POCT U PA3BUTHE), OWOJOTHYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. lllneitnena, P. Bupxosa, xpoMocomHas Teopus
HacnenactBeHHocT T. Moprana), yuenus (H. WM. BaBwioBa — 0 1eHTpax
MHOTOOOpa3usi U  TMPOUCXOKICHUS  KyJbTYPHBIX  PACTCHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB IEPBOTO TOKOJICHUSI, PACIHICTUICHHSI, YUCTOTHl TaMeT,
HE3aBUCUMOIO HacienoBanus [. MeHaens, TOMOJIOTHYECKUX PAAOB B
HacCJIeICTBEHHOU U3MEHYUBOCTU H. . BaBunoga), MPUHIUBI
(KOMIIIIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO I[O3HAHUS, HCMOJb3yeMbIX B



OMOJIOTUYECKUX HCCIICIOBAHUSAX JKMBBIX OOBEKTOB (OMHMCAHHWE, HW3MEpPCHHE,
HaOJI0/ICHHUE, YKCIIEPUMEHT);

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHMM, IKUBOTHBIX, YEJIOBEKAa, MPOIECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIONINX B OPraHU3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIIOTUYECKUX
MIPOLIECCOB: OOMEHa BelIecTB (MeTadoNIM3M), MPEBPAIICHUS YHEPTUH, OpOKEHHUS,
aBTOTPO(HOIO U TeTepoTpo(HOTrO TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCUHTE3A,
MUTO3a, M€W03a, raMeToreHe3a, IMOpUOreHes3a, MOCTIMOPUOHAIBLHOTO Pa3BUTHUS,
pPa3sMHOXKCHHS,  WHAWBHIYaJbHOTO  pa3BUTHUS  OpraHuM3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHS T'€HOB, TETEPO3UCaA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTaHABIMBATh B3aMMOCBI3M MEXIY OPTraHOMAAaMU KIETKH U HUX
(GYHKIUSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEed M MX QYHKIUSAMH, MEXKIY
OpraHaMM W CHCTEeMaMH OpPTaHOB Y pAacTEHUH, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUAMH, MEXKIYy CHUCTEMaMHM OpPraHoB M UX (QYHKIUSIMH, MEXKIY >STanamMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHNU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dbakTOpamMu cpesibl OOUTaHUS;

YMEHHE BBISBIATh OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHU, )KUBOTHBIX M YEJIOBEKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKA3aTEeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYIIII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBIATH MPUIMHHO-CIICACTBCHHBIE
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHYECKIUMH MPOIIECCaMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATh JTA0OOpATOpHBIE W TpaKTU4YecKue padoThl, COOJIOIATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U Jab0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIIBUTaTh THIOTE3bI, TPOBEPITh MX OIKCIEPUMEHTAIBHBIMU
cpeactBamMu, (GOpMyIUpys Ledb HUCCIEIOBaHUS, aHAIW3UPOBATH IOITYYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOIHI,

YMEHUE y4acTBOBAaTh B Y4EOHO-MCCIEAOBATENIbCKOW paboTe 1o Ouosoruw,
DKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIE  pPE3yibTaThl HAa  YYCHHUYECKUX

KOH(epeHIusX;
YMEHUE OLICHUBATh 3THUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
objactu  OuonorMM M MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIIOZAOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa W CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIA BBHIOOp Oyayied npodeccrnoHanbHOU
NESATEILHOCTH B 00JAaCTH OWOJOTHH, METUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CETCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIIUICHHOCTH, YIIIYOJIATh IMO3HABATEIHHBIN
MHTEpEC, HAMPaBJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOINICH Mpodeccuu u
IPOJOJDKEHUE OMOJOTHYECKOro 00pa3oBaHMs B OpPraHU3alUsX CpPEIHEro
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOro mnpeamera «buomorus» B 11
KJlacce OJKHBI OTpaXkaTh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOJLI U PEIIEHUU DKOJIOTMUYECKUX
npoOJjeM 4YeJoBeYecTBa, a TaKKe B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
MIPUPOJIOTIOIB30BaHuUs, U B POPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJle¢ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMON OHOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAECT
ONpeNeNeHns] M TNOHMMAaHHE CYHIHOCTH OCHOBOMNOJIAralolmuxX OHOJIOTHYECKUX
TEPMUHOB M TOHATHI (BUJA, 3KOcHCTeMa, Ouocdepa), OMOJOTHMYECKHE TEOPUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHUYECKas: TEOPHUS DBOJIOINHN), YUECHUS
(A. H. CesepiioBa — 0 myTsix ¥ HampaplieHusx 3Bostonuu, B.M. Bepaaackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus JIx. Xapnu u B. BaiinOepra,
3apojpiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON MUPAMHIBI YHEPruu), rumotesbl (rumore3a «mupa PHK» V.
I'unGepta);

YyMEHHUE  BJIaJAE€Th  OCHOBHBIMM  METOJAMH  HAy4YHOTO  IO3HAHUA,
HCIIOJB3YEMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 00BEKTOB U DKOCUCTEM
(onucanue, M3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIOocOO0amMu BBISBJICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKU: BHJOB, OHUOTE€OILIEHO30B,
DKOCHCTEM H Ouocdepbl, CTaOMIM3UPYIOIIETo, ABIIKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otOopa, aIIONaTPUYECKOro U CUMITATPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS ABHUXKYIIUX CHJI SBOJIIOIMY HA T€HO(OHT OMYJISAINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBAaHUs HAMPABIICHUN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIAMUA CHJIAMH aHTPOINOreHe3a, KOMIIOHCHTAMHU Pa3IMYHbIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATh  OTJIWYUTEIbHBIE  NPU3HAKA  JKUBBIX  CHUCTEM,
IIPUCITIOCOOJICHHOCTh BHJIOB K CpeJie 00MTaHNs, aOMOTHYECKUX U OMOTHYSCKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOILECTBaX,
AHTPOIIOTCHHBIX U3MEHEHUN B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAaHU3MOB M CPE/Ibl OOUTaHUS, STUHCTBA
YEJIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHUS MHOTrooOpasvs BHIOB W
AKOCHCTEM KaK yCIIOBHUS COCYIIECTBOBAHMS TIPUPOIBI U YEIIOBEUCCTRA,;

yMEHHUE peliaTh OMOJIOTHYECKUE 3aa4, BHISABISTh TIPUUMHHO-CIIEICTBEHHbBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMH MPOIECCAMU U SBJIICHUSIMU, J1€TaTh
BBIBOJIbI ¥ TIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE U MpakTU4YecKue padoThl, COOII0IATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, GOPMYIUPYs IEllb KCCIEIOBAaHUSA, AHAIU3UPOBATH TMOJYyUYCHHbIE
pe3yNbTaThl U JENaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIEAOBATEILCKOM paboTe Mo OUOJOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaThl HAa  YYEHHYECKHX
KOH(DEpEeHIUsIX;

YMEHHUE OIEHUBATh THUIOTE3bI M TEOPUH O TIPOUCXOKICHUH JKU3HH, YSIIOBEKA
M YEJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIIOCO0axX MPEIOTBPAIICHHUS
r100aabHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaylielt mpodecCuoHaIbHON
JEATETBHOCTH B 00JIaCTH OMOJIOTHUH, SKOJIOTHH, TTPUPOIOIIOIH30BaHUS, MECIUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHMH, BETEPUHAPUU, CEIIbCKOTO XO34MCTBa, IHINEBON
IIPOMBIIIVICHHOCTH, YTIyOJsATh TO3HABATENbHBI WHTEpPEC, HAaNpaBJICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIICH  MpOPEcCHu H  TPOJOJDKEHHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUSI.
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PeszepBHOE Bpems
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9 CsoticTBa, knaccuduxarys u /
byHKIIMHN OETKOB

10 Opraandeckue BeniecTna https://content.edsoo.ru/lab/item/23
KJIETKH — yTJIEBOJIBI

11 Oprannueckue BeulecTBa https://content.edsoo.ru/lab/item/23

KIJIICTKHU — JIMIIUbI



https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://www.yaklass.ru/p/biologia/10-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-6844002/khimicheskie-veshchestva-v-kletke-6844008
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://content.edsoo.ru/lab/item/72
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://content.edsoo.ru/lab/item/23
https://content.edsoo.ru/lab/item/23

12

Hyxkneunossie kucnorsl. JJHK
u PHK. JIaGopaTtopHas pabota

0.5

https://content.edsoo.ru/lab/item/70

«MccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IUYHbIX
OpTaHU3MOBY

13

Crtpoenue u pynkiuu ATO.
HApyrue
HyKseo3uaTpudochats
(HTD)

https://rosuchebnik.ru/metodicheskaj

14

CexBennpoBanue [IHK.
MeToanl TCHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

0.5

15

MeToabl CTPYKTYpHOR
ounoJsoruu

16

Tumsl KIETOK.
[IpokapunoTnueckas KjieTka

17

CrpoeHnue 3yKapuoTHYECKON
kneTku. [IpakTuueckas padora
«3y4yeHue cBOWCTB
KJIETOYHOU MEMOpaHbI»

0.5

https://resh.edu.ru/subject/lesson/5383
/

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHoMeMOpaHHBIE OPTaHOU B
kneTku. [IpakTuueckas pabora
«3yueHne TBUKEHUS
ITUTOIIJIa3MbI B PACTHTEIHHBIX
KJIETKaX»

0.5

https://resh.edu.ru/subject/lesson/3847
/

20

IToryaBTOHOMHBIE OpPTraHOUABI

0.5



https://content.edsoo.ru/lab/item/70
https://rosuchebnik.ru/metodicheskaj
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

KJICTKU: MUTOXOHAPHH,
riactuel. JlaboparopHas
pabota «MccnenoBanue
IUIa3MOJTH3a | JICTIa3MOJIH32 B
PACTUTCIIBHBIX KJICTKAX»

21

HemembOpanHbie Opranou bl
KIIETKU

22

Crpoenue u GpyHKIIMH sapa

0.5

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlaboparopHas
pabora «3yuenue cTpoeHust
KJICTOK Pa3JIMYHBIX
OpPTraHU3MOB»

0.5

https://rosuchebnik.ru/metodicheskaj

24

AccuMunAmus u
JTUCCUMILISALINS — JBE
CTOpOHBI MeTaboMM3Ma. THUIbI
oOMeHa BeIlecTB.
JlaGopaTtopHnast pabota
«3yyeHune KaTaAITUTHYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
pUMEepe aMIJIa3bl WIH
KaTasas3bl)»

http://school-
collection.edu.ru/catalog/rubr/1f5aae

25

DepMEHTAaTUBHBIN XapaKTep
peakLyil KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabota «M3yuenue
https://resh.edu.ru/subject/5/10

| dpepmeHTaTHUBHOTO

0.5

https://interneturok.ru/



https://rosuchebnik.ru/metodicheskaj
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://interneturok.ru/

pacIleIIeH s IEpOKCHIa
BOJIOPO/Ia B PACTUTEIbHBIX U
JKUBOTHBIX KJIETKaX»

Benku-aktuBaTopsl u Oenku-

http://school-

26 collection.edu.ru/catalog/rubr/1f5aae
UHTUOUTOPHI
97 ABTOTpO(DHBIH THIT 0OMEHa
BEIIIECTB
https://resh.edu.ru/subject/lesson/3917
28 dorocunTe3 [
XemocunTes. JlabopatopHas
aGora «CpaBHeHILe BupTyanbHan nabopotopus
29 P P 0.5 https://content.edsoo.ru/lab/item/1
nporeccoB (HOTOCHHTE3A U
XEMOCHHTE3a»
AHa’poOHBIEC OPTaHU3MBI.
Bunsr 6poxenusi.
AREOP https://interneturok.ru/
30 JlaGoparopHas paboTa
«CpaBHEHHE MTPOLIECCOB
OpOXEHUS U JIBIXaHUS»
http://school-
AspoOHBIE OpraHU3MBbI. DTarbl -
31 collection.edu.ru/catalog/rubr/1f5aae
HHEPreTHYecKOro ooMeHa
OHeprus MeMOpPaHHOTO
30 rpagueHTa npotoHoB. CHHTE3 https://resh.edu.ru/subject/5/10/
AT®: pabota NpOTOHHOI
AT®-cunTa3sl
33 Peakuun MaTpuyHOro CUHTE3a
34 TpaHcKkpunuus — MaTpU4HbIN https://interneturok.ru/



http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://content.edsoo.ru/lab/item/1
https://interneturok.ru/
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/5/10/
https://interneturok.ru/

cunre3 PHK

https://resh.edu.ru/subject/5/10/

35 Tpaucnsus u e€ dTarnbl
KonnpoBanue aMMHOKUCIIOT.
36 Posb pubocom B OnocunTese
Oenka
https://resh.edu.ru/subject/lesson/3939
37 Opranu3zanus reHoma y /
MPOKAPHUOT U IYKAPUOT
38 MonexyIspHbIE MEXaHU3MBbI
AKCIIPECCUU T€HOB Y 3YKapUOT
Bupycbsl — BHEKJIETOUHBIE
(GhOpMBI KUZHHU U OOJIUTaTHBIE )
39 napasurer, TIpaxTieckas 05 https://resh.edu.ru/subject/5/10/
pabora «Co3nanue Moaenu
BUpYCa»
BupycHusble 3a0601eBaHus http://school-
40 YeJ0BeKa, )KUBOTHBIX, collection.edu.ru/catalog/rubr/1f5aae
pacTeHui
41 Hanorexnonoruu B 6uoiaoruu
Y MEJIUIINHE
42 JKU3HEeHHEBIN UK KIIETKH
43 Marpuusbiit cunres JTHK https://resh.edu.ru/subject/5/10/
Xpomocomsl. JITaboparopHas
44 pabora «3yueHne XxpoMocom 05

Ha TOTOBBIX
MHUKpOIpernaparax»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/5/10/

45

JleneHue KJIE€TKH — MHUTO3

https://resh.edu.ru/subject/lesson/5359
/

46

Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabota «Habmoaenne MuTo3a
B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

https://resh.edu.ru/subject/lesson/3927
/

47

P CTYJIANUA ) KU3HCHHOI'O [IUKJIA
KIJICTOK

https://resh.edu.ru/subject/5/10/

48

Opranusm Kak eIMHO€ LeJ10e

49

TkaHu pacTeHHH.
JlaboparopHas pabora
«M3y4yeHne TKaHeH pacTeHUII»

0.5

https://content.edsoo.ru/lab/item/24

50

TKaHU )KMBOTHBIX U YE€JIOBEKA.
JlaGopaTtopHnast pabota
«3y4yenue TkaHen
KUBOTHBIX)

0.5

https://content.edsoo.ru/lab/item/24

51

Opransbl. CucTeMbl OPraHoB.
JlaGopaTtopHnast pabota
«3ydyeHue opranoB
I[BETKOBOT'O PACTEHUS

0.5

https://resh.edu.ru/subject/5/10/

52

Ornopa Tena opraHu3MoB

53

JIBrKeHne OpraHu3MOB

https://interneturok.ru/

54

[IntaHne opraHu3MoB

55

IIutaHue MO3BOHOYHBIX

http://school-



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/5/10/
https://content.edsoo.ru/lab/item/24
https://content.edsoo.ru/lab/item/24
https://resh.edu.ru/subject/5/10/
https://interneturok.ru/
http://school-collection.edu.ru/catalog/rubr/1f5aae

KHUBOTHBIX.
[InmeBapurenpHas cuctema

collection.edu.ru/catalog/rubr/1f5aae

YeJI0BEeKa
56 JlpIxaHue opraHu3mMoB
57 JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA
59 TpaHcnopt BewEeCTB y https://content.edsoo.ru/lab/item/25
OpraHU3MOB
KposenocHas cucrema .
https://content.edsoo.ru/lab/item/25
59 MIO3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa
60 Briienenue y opranu3mMoB
https://resh.edu.ru/subject/5/10/
61 3amura y Opranu3MoB
https://foxford.ru/wiki/biologiya
62 MMMyHHas cuctema yenoBeka
63 PaznpaxumocTs 1 perynsnus
y OpraHu3MoB
http://school-
['ymopanbHas perynauus u i
collection.edu.ru/catalog/rubr/1f5aae
64 9HJOKpUHHAs CUCTEMA
JKUBOTHBIX U 4EJIOBEKA
65 DopMBI pa3MHOKEHUS
OpraHU3MOB
https://foxford.ru/wiki/biologiya
66 [TonoBoe pazMHO)KeHUE
67 Meiios
68 I'ametorenes. OOpa3oBanue u 0.5 https://interneturok.ru/



http://school-collection.edu.ru/catalog/rubr/1f5aae
https://content.edsoo.ru/lab/item/25
https://content.edsoo.ru/lab/item/25
https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://foxford.ru/wiki/biologiya
https://interneturok.ru/

Pa3BUTHUC ITOJIOBBIX KJICTOK.
JlaGopaTtopHnast pabota
«3y4eHue cTpoeHwUs
IIOJIOBBIX KJIETOK HA I'OTOBBIX
MUKpOIpernapaTax»

69

NHauBuyanpbHOE pa3BUTHE
OpraHU3MOB — OHTOT€HE3

https://resh.edu.ru/subject/lesson/5630
/

70

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIIEBHIX JIUCTKOB

71

Poct u pa3BuTHE )KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsiBIICHNE IPU3HAKOB
CXOJICTBA 3apObILIECH
MIO3BOHOYHBIX YKUBOTHBIX)

0.5

https://resh.edu.ru/subject/lesson/5385
/

72

Pa3mHoxkeHue u pazsutue
pacrenuii. JlaboparopHas
pabota «CTpoeHne OpraHoB
Pa3MHOKEHHUs BBICIIUX
pacTeHuin»

0.5

https://resh.edu.ru/subject/5/10/

73

I/ICTOpI/IH CTAaHOBJICHUA U
Pa3BUTHA I'CHCTUKU KAK HAYKH

https://foxford.ru/wiki/biologiya

74

OcCHOBHBIE TIOHATHUS U
CHMBOJIBI T€HETHUKH.
JlaGopatopHas paboTta
«/Ipo3oduna kak 00bEKT
T€HETHYECKUX UCCIIECTOBAHMIN»

0.5

http://school-
collection.edu.ru/catalog/rubr/1f5aae

75

3aKOHOMEPHOCTH
HaCIIeIOBaHHS TIPU3HAKOB.

0.5

https://resh.edu.ru/subject/lesson/5386
/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Monorubpuanoe
ckpeuuBanue. [Ipaktuaeckas
pabora "M3yuenue

pe3yJIbTaTOB MOHOTHOPHUIHOTO

CKpELIMBaHUA y Ap030(huinl"

I{uTonornueckre OCHOBBI

https://interneturok.ru/

76 MOHOTHOPHUIHOTO

CKpEIIMBaHUSA

Aasmpyiolee https://resh.edu.ru/subject/5/10/
77 ckpemBanue. Henonnoe

JOMUHHUPOBaHHE

JluruOpuHoe cKpeniuBaHue.

[IpakTuyeckas pabora https://resh.edu.ru/subject/lesson/4725
78 «3y4eHue pe3ynbTaToB 0.5 /

JTUTHOPUTHOTO CKPEITUBAHUS

y Ip0o30(hUIb»
79 I{uTomorunueckre OCHOBBI

TUTHOPHUIHOTO CKpEIIUBaHUS

https://resh.edu.ru/subject/lesson/4755

80 CuenieHHoOe HaclleJJOBaHHUE /

MIPU3HAKOB
81 XpOMOCOMHas TEOPUS https://foxford.ru/wiki/biologiya

HACJIEJICTBEHHOCTH
82 I'eneTuka momna
83 I'enoTun kak menocTHas https://interneturok.ru/

cucreMa
84 I'eneTnueckuii KOHTPOJIb 05 https://resh.edu.ru/subject/5/10/

pa3BUTHUA pPaCTEHUH,



https://interneturok.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/
https://foxford.ru/wiki/biologiya
https://interneturok.ru/
https://resh.edu.ru/subject/5/10/

JKHUBOTHBIX U YCJIOBCKA

85

M3MeHYnBOCTH IPU3HAKOB.
Bunasl usmMenuuBocTu

https://resh.edu.ru/subject/lesson/5387
/

86

MonudurkanroHHas
A3MEHYUBOCTH

https://content.edsoo.ru/lab/item/77

87

Bapuaunonsslii psia u
BapuallMOHHAs KpUBasl.
JlaboparopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOM
u3MmeHunBoctu. [loctpoenue
BapUAIMOHHOTO Psifia U
BAapUALIMOHHON KPUBOMI»

0.5

https://content.edsoo.ru/lab/item/74

88

I"'enmorunmueckas
M3MEHYNUBOCTD.
KomMOunnaTtuBHas
W3MEHYUBOCTD

https://resh.edu.ru/subject/lesson/3653
/

89

MyTaHI/IOHHaSI U3MCHYHNBOCTS.

[IpakTuueckas padbora
«MyTtaun y 1po30¢uisl (Ha
TOTOBBIX MUKpOINpenapaTax)»

0.5

https://foxford.ru/wiki/biologiya

90

3aKOHOMEPHOCTH
MYTaI[HOHHOTO IPOIIecca.
OnUreHeTHKa U DIUTeHOMUKA

91

I'eneTnka yemoBeKa.
[TpakTrueckas pabora

0.5

http://school-
collection.edu.ru/catalog/rubr/1f5aae



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://content.edsoo.ru/lab/item/77
https://content.edsoo.ru/lab/item/74
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://foxford.ru/wiki/biologiya
http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae

«CocTaBileHE U aHaIn3
POIOCIOBHON»

92

MeToabsl MeTUIIMHCKON
T€HETUKHU

https://interneturok.ru/

93

3HauyeHNe MEeIUIINHCKON
TE€HETUKH B MPEIOTBPAILICHUN
U JIEYUEHUH T'€HETHIYECKUX
3a00JIeBaHUH UeJIoBEKa

94

OCHOBHBIC TTOHATHS CCJICKIINH.

JlaGopaTtopHnast pabota
«3y4enue copToB
KYJbTYpPHBIX PACTCHUN U
nopoa AoMallHuX KHUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/3861

L

95

MeToabl CeIeKIIMOHHON
pabotbl. JJabopaTopHas
pabora «3yuenue MeTo10B
CEJIEKI[MU PaCTCHUN»

0.5

https://content.edsoo.ru/lab/item/76

96

JlocTrKeHHs CeNleKIUU
pacTeHui U )KUBOTHBIX.
[TpakTunyeckas pabora

«IIpuBuBKa pacTeHUI»

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHHe, HU3YUCHUC U
HCIIOJB30BaHUC I'CHCTUYCCKUX

pecypcoB

https://foxford.ru/wiki/biologiya

98

BuorexHonorus xak Hayka u
oTpacib MPOU3BOCTBA.
[TpakTrueckas padbota
«M3yuenue 0ObeKTOB
OMOTEXHOJIOTHM»

0.5

https://rosuchebnik.ru/metodicheskaj



https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://content.edsoo.ru/lab/item/76
https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
https://rosuchebnik.ru/metodicheskaj

99

OcHOBHbIE HaNpaBICHUS

CHHTETHYECKOU OMOJIOTHH

100

XpOMOCOMHAsI U TEHHAs

WUHKEHEPUS

http://school-
collection.edu.ru/catalog/rubr/1f5aae

101

Mennuunckue
OMOTEXHOJIOTUA

102

PesepBHBIi ypOK.

[ToBTOpEeHME, 0000IICHNME,
CHCTEMAaTH3allus 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5

11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTH4yeck
e padoThbl

Jlara
HU3y4YeH
us

JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebHbIE
pecypcsl

OBOJIIOIHOHHAS
teopus Y. [lapBuHa

https://www.sbio.info/materials/obbiology/obbevolut/obb
darvin/46

JIBrKy1ue CHibl
HBOJIFOLIMU BUJIOB
o Y. Jlapsuny

https://rosuchebnik.ru/metodicheskaj

bopn0a 3a
CyIIIECTBOBAHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN
oTbop

https://resh.edu.ru/subject/5/11/

dopmHpoBaHHE
CUHTETHUECKON
TEOPHUU SBOJIIOIUU

https://foxford.ru/wiki/biologiya



http://school-collection.edu.ru/catalog/rubr/1f5aae
http://school-collection.edu.ru/catalog/rubr/1f5aae
https://www.sbio.info/materials/obbiology/obbevolut/obbdarvin/46
https://www.sbio.info/materials/obbiology/obbevolut/obbdarvin/46
https://rosuchebnik.ru/metodicheskaj
https://resh.edu.ru/subject/5/11/
https://foxford.ru/wiki/biologiya

OTansl
ABOJIIOL[HOHHOTO
mporecca:
MHUKPO3BOJIIOIHUS U
MaKpPOIBOIIOIHUS

http://school-collection.edu.ru/catalog/rubr/1f5aae

[Tonmyssauus —
JJIEMEHTapHas
€MHMILIA DBOJIIOLIUN

3akoH
TEHETUYECKOTO

0.5

paBHOBecus JIx.
Xapnu, B.
Baiin6epra.
JlaGopaTopHas
pabora
«BpIsBIEHUE
U3MEHYUBOCTH Y
oco0eii 0IHOTO
BUJIA»

DnemMeHTapHbIe
(bakTopbl
9BOJIIOLIUH

https://resh.edu.ru/subject/5/11/

Dddext

OCHOBATCJIA.

ekt

OYTBUIOYHOTO
TOPJIBIIIKA

http://school-collection.edu.ru/catalog/rubr/1f5aae



http://school-collection.edu.ru/catalog/rubr/1f5aae
https://resh.edu.ru/subject/5/11/
http://school-collection.edu.ru/catalog/rubr/1f5aae

10

Murpanuu.
N3omamun

MO YJISALIAN:
reorpadudeckas,
Ouosiornueckas

11

EcTecTBenHbIit
otbop —
HaIMpaBJISIOMINI
(hakTOop IBOIIIOITUU

https://rosuchebnik.ru/metodicheskaj

12

[TosoBoit oTOOP

13

[TpucnocobneHHoC
Th OPTaHU3MOB KaK

0.5

https://foxford.ru/wiki/biologiya

pe3ysbTar
MHUKPOIBOJIFOLHH.
JlaGopaTopHas
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