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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ydeOHOMy mpenmery "buomorus" (manee - Oumosiorwmsi) Ha
YPOBHE CpellHero o0miero oOpazoBaHusi pa3zpaboraHa Ha ocHoBe dDeneparbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmnenmuu mpenogaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUI (penepanbHoil paboueil mporpaMMbl BOCTIUTAHHUS.

VYyebnniii npeamer «buosorusi» yrimyonéHHoro ypoBHs usydenus (10-11
KJIACChl)  SIBIIAETCS  OJAHMM M3  KOMIIOHEHTOB  MpEAMETHOW  00JacTu
«EcTtecTBeHHOHayuHble mnpeaMeTsy. CormacHo mnosoxeHusm PIoC COO
npoduiibHbIE yueOHbIE MPEIMEThI, U3ydyaeMble Ha YTrIyOJEHHOM YpOBHE, SBIISIOTCS
criocobom auddepeHuanuu o0y4eHuss Ha YpOBHE CPEIHETO 00IIero oopa3oBaHus
U TpU3BaHbl 00ECNEYUTHh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeTHUM TIPO(EeCCHOHATBLHBIM U BBICIIIMM OOpa3zoBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX YYEOHBIX MPEIMETOB JOJDKEH ObITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTENIbHBIX, BOCIUTATEIIBHBIX WU Pa3BUBAIOIIMUX
3a/a4, CBSA3AHHBIX C MNpodOopUEHTALMEH O00Yy4YaloIMXCs U CTUMYJIMPOBAHUEM
HMHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOT'O 3HAHUs, CBSI3aHHOTO C OHOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no yue6HoMy nipeamety "buonorus" naér npeacraBieHue o 1eiu
W 3a/ladyax M3y4deHus ydyeOHoro npeaMera «buosorus» Ha yriiyoJI€HHOM YpPOBHE,
ompenenseT o0si3aTebHOEe (MHBAPUAHTHOE) TMPEIMETHOE COJIEpKAHUE, €ro
CTPYKTypUpOBaHUE TIO pasjieliaM U TeMaMm, paclpeqeieHue Io Kiaccam,
PEKOMEHYeT TOCIeA0BaTEIbHOCTh HM3Y4YEHUs Y4yeOHOro Marepuaia ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKKM Y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOCHHOCTEN oOydaromuxcs. B mporpamme 1mo 6uosioruu peain3oBaH
PUHITUI PEEMCTBEHHOCTHU C U3YYEHUEM OMOJIOTUN HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, Ojarofgaps YeMy TNPOCMaTpUBAeTCid HAMNPaBIEHHOCTh Ha
MOCJICyIOIee pa3BUTHE OWMOJOTMYECKUX 3HAHUW, OPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS,  DKOJIOTHYECKOTO
MBIIIJICHUS, IPECTABICHUH O 3JJ0POBOM 00pa3e KU3HH, HA BOCIIUTAHUE OEPEKHOTO
OTHOIIEHUS K OKPY>KaIOIIeH MpUPOAHON cpeie. B mporpamme mo OMoIoTun Takxke
MOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buonorusy» B peanu3anuu
tpeboBanunii ®I'OC COO K mMiIaHUPyEeMbIM JIMYHOCTHBIM, METANpEeIMETHBIM U
peAMETHBIM pe3yJibTaTaM 00y4eHus U B (GOPMUPOBAHUK OCHOBHBIX BUIOB y4eOHO-
MO3HABATEILHON JIEATEIILHOCTH OOYYaloIMXCsl 10 OCBOCHHUIO COJIEp KaHUs
OMO0JIOTHYECKOT0 00pa30BaHus Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUsl.

VYuebublit npenmet «buosiorus» Ha ypoBHE cpeAaHEro ooiiero oOpa3oBaHUs
3aBepIaeT OMoJOTHYEeCKOe 00pa30BaHUE B IIKOJIE U OPUCHTUPOBAH Ha pPaCIIUpPEHUE



U yriiyOJieHHe 3HaHuM 00y4Jaromuxcs O >KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U
KJIETOYHOM OMOJIOTUH, SMOPUOJIOTUU M OUOJIOTHUU Pa3BUTHUS, TEHETHKH, CEJICKIUH,
OMOTEXHOJIOTHH, SBOJIOIMOHHOTO YYEHUS U HKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buosorus» Ha yriayOGiaeHHOM YpOBHE
OpUEHTHUPOBAHO Ha TOJTOTOBKY OOyYaromuxcsi K MOCIEAYIOIMIEMY MOJyYeHHUIO
OMOJIOTUYECKOTO  00pa3oBaHUsi B By3aX M OpraHU3alMsIX  CpPEIHEro
npodeccroHanbHOTO 00pa3zoBaHus. OCHOBY €ro COJIEpP>KaHMs COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUW, TIOJNYYEHHBIX TMPU  U3YYCHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX pa3JeioB OMOJOTHH HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10-11 kmaccax 3TH 3HAaHUA TMOJIYYarOT pa3BUTHE. Tak,
paCIIMPEHBI ¥ YTITyOJIEHBI OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TpHOax,
OakTepusx, OpraHW3ME€  4YeloBeKa, OOMMX  3aKOHOMEPHOCTSAX  JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETo
BbIOOpa mpodeccuu. Bo3MmokHa Takke HMHTErpanus OUOJOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, IMOTYYCHHBIMH OOYYAIOMUMHUCS TIPH W3YYCHUHU
bu3uKku, XUMuH, reorpaduy 1 MaTEMaTUKH.

Crpyktypa mnporpamMmbl mo yueOHOMYy mpeamery "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBII ¥ HBOJIIOIMOHHBIA TMOJXOJbl K HW3YYEHHIO OHOJIOTHUH.
CoryacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl )KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHU3allMH, SBOJIOIUNA OPraHMYECKOro MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJOTUYECKOTO pa3HOOOpa3us ianeTsl. Tak, B 10 kimacce uzyvarorcs
OCHOBBI MOJICKYJISIPDHOM M KJIETOYHOM OHWOJIOTHMH, 3MOPHOJIOTHHM W OHOJIOTHH
Pa3BUTHS, TEHETUKU U CEJICKIMH, OMOTEXHOJIOTMH W CHUHTETHYECKOW OMOJIOTUH,
AKTyaIM3UPYIOTCS 3HAHHMS OOYYarOMIMXCA MO OOTaHMKE, 300JI0THM, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce u3yyaroTcs 3BONIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yueHue o buocdepe.

VYueOnni  mpenMer  «buwosorusi»  mpu3BaH  00ECIEUUTh  OCBOCHHUE
00yJaronMMucs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJICH, TPUHITUIIOB M MPABHII,
JIeXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHHUU O
CTPOCHHH, MHOTOOOpa3Wu M OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, TMOIMyJISIUH,
OMoIIeHO3a, YKOCHCTEMBI, O BBIJAIONIMXCS HAYYHBIX JTOCTIKEHHUSIX, COBPEMEHHBIX
MCCIICJIOBAHUSX B OMOJIOTHH, MIPUKJIAIHBIX aCTIEKTaX OMOJIOTUYECKUX 3HaHUU. [[is
pa3BUTHS M TOAJEP)KaHUS HMHTEpeca OOydJarmuxcs K OWOJIOTUM Hapsday Co
3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COACPKAaHUH MPOTPAMMBI
1Mo OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPWEH CTAHOBIICHUS W Pa3BUTHS
TOM WJIM UHOM 00J1acT OMOJIOTHH, BKJIJIOM OT€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B PEIICHNE BAXKHEUIIINX OMOTOTUYECKUX U KOJIOTHUECKHUX MPOOIIeM.



Lenps u3yuenust yueOHoro npenmera «buonorus» Ha yriiy0JIEHHOM YpOBHE —
OBJIaJIcHHEe  OOyYaroUUMHUCA 3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAIbHOM
OpraHu3allMi >KUBBIX CHCTEM pPA3HOrO0 paHra H NPUOOpEeTeHHe YyMEHUM
UCIIOJIb30BaTh TU 3HAHUSA B (DOPMUPOBAHUM HMHTEpEca K ONpeNeaEHHON 00IacTu
npodeccuoHanbHON N1eITeIbHOCTH, CBSI3AHHOW C OWOJOTHMEH, WU K BBIOOpY
y4eOHOTO 3aBeICHUS IJIs1 TPOIOJKEHUS OMOJIOrMYECKOTr0 00pa30BaHusI.

JlocTikeHue 1enu  u3ydeHuss ydeOHoro mpeamera «buosorus» Ha
yrayOaEéHHOM YpOBHE 00€CIeUnBaETCs PEIICHUEM CIICTYIONINX 3a/1au:

OCBOCHHE O00YYaIOIIMMHUCA CUCTEMbl OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIUAX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MUPA; O
CTPOCHUHU, MHOT000pa3vu U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTEM (KIIETKA,
OpraHu3M, MOMYJIALMS, BUI, OMOreo1eHo3, Onocdepa); 0 BELAAIOIINXCS OTKPBITUSAX
U COBPEMEHHBIX HCCJIEJIOBAHMAX B OHOJOTMU; O3HAKOMJIEHHE OOYYalolUXCS C
METOJJaMi  TIO3HAHMS JKUBOM MPUPOJBI: HCCIEIOBATEIbCKUMHU  METOAaMU
OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUM U
OMOJIOTUU Pa3BUTHUSA, T€HETUKU U CEJICKIMH, OMOTEXHOJIOTMM W CHUHTETHUYECKOU
OMOJIOTHH, MTAaJICOHTOJIOTUH, SKOJIOTUH); METOAAMHU CaMOCTOSTEIBbHOTO IPOBEACHUS
OMOJIOTUYECKUX HCCIEAOBaHU B jabopaTopud U B mpupoje (HaOI0JeHUE,
U3MEpEHHEe, OKCIEPUMEHT, MOJICIMPOBAHUE); OBJAJACHUE OOYYAIOIIMMUCS
YMEHUSIMU:  CAMOCTOSTENBHO HAaXOJAUTh, AHAJIMU3UPOBAaTh U  HCIOJIb30BaTh
OMOJIOTHYECKYI0 MH(POPMAITHIO; MOJB30BATHCS OMOJIOTHYSCKOM TEPMHUHOJIOTUEH U
CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJIOTUM M COIMAJIBHO-
HDKOHOMUYECKMMU U SKOJOTMUYECKHMMHU MpoOJeMaMHu YeJIOBEUECTBA; OIICHUBATH
IIOCJICACTBUS CBOEM JIEATEIIBHOCTU MO OTHOLUICHHUIO K OKPY’KAIOLIEW IMPUPOIHOU
cpelne, COOCTBEHHOMY 3/I0POBBIO U 3JI0POBbIO OKPY KAIOLIUX JIE0/I€H; 000CHOBBIBAThH
u coOmoaaTe Mepbl NPOMWIAKTUKY HHGEKIMOHHBIX 3a00JIeBaHUN, IpaBUiia
MOBEJEHUsT B TpUpoAe U  oOecrnedyeHuss 0O€30MacHOCTH  COOCTBEHHOM
KUZHEACATEIPHOCTA B UPE3BbIYANHBIX CUTYallUSX MPUPOJHOTO U TEXHOTEHHOIO
XapaKTepa; XapaKTepu30BaThb COBPEMEHHbIE HAYYHBIE OTKpPBITUS B 0O0JacTH
OMOJIOTHH; pPa3BUTHE Y OOYYAIOUIUXCS MHTEJUICKTyIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM B Tpollecce 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHUSIMU U
COBPEMEHHBIMH HCCIEJOBAaHUSIMA B OHMOJIOTHH, pEUIaEMBIMH €10 IpoliemMamu,
METO/10JI0THUEN OUOIOrHYECKOTO MCCIIEIOBAaHUS, MPOBEACHUS IKCIIEPUMEHTATbHBIX
MCCJICIOBAHMM, pEIIeHUs] OMOJIOTUYECKHUX 3a]1ay, MOJICTUPOBAHMS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHNE y O0yYarOIMXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM U K OT/ICNIbHBIM €€ 00BeKTaM U SIBJICHUSIM; (POpMHUPOBAHUE IKOJIOTHUUECKOM,
T€HETUYECKOW TPaMOTHOCTH, OOIIEeH KyJIbTYyphl TOBEACHUS B IPUPOJIC; HHTETPAITUU



€CTECTBEHHO-HAYYHBIX 3HAHU; TpHOOpEeTEeHNE 00YUAIOIIMMUCS KOMIIETEHTHOCTH B
palMoHaIBHOM NPUPOIONIOIH30BAHUY (COOII0IEHHE TIPABIII TIOBEICHUS B IPUPO/IE,
OXpaHbl BUJOB, dKOCHUCTEM, OMOC(hEphl), COXPAaHEHUU COOCTBEHHOTO 3/I0POBbS U
3JI0POBbsSl OKpYKaloluX Jtojiel (coOmoaeHuss Mep npoduiIakTUKU 3a00JeBaHUM,
oOecrieueHrne 0OE30MaCHOCTH >KM3HEACSATEIPHOCTA B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOrO0  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OHMOJIOTHYECKUX 3HAHUN 1 YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JlaHME  yCIOBUM i1  OCO3HAHHOTO  BBIOOpa  OOYYAIOIIMMUCS
VHIUBUTYJIbHOMN oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOLIEH
nocieAyoemMy npohecCHOHATPHOMY CaMOOIPEACIEHUIO, B COOTBETCTBUH C
VHANBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHOHA.

OO01iee 4ncIo0 4acoB, OTBEAECHHBIX HA M3y4YeHHE OUOJIOrMU Ha yriayOJeHHOM
YpOBHE cpeaHero odriero odpazoBanus, coctaBiseT 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIIO).

OT16op opraHu3allMOHHBIX (POpPM, METOAOB U CPEACTB OOy4YEHUs OHOJIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHEMU(UKA €r0 COJAEp)KaHWs W HAMpaBICHHOCTH Ha
MPOJIOJDKEHUE  OMOJIOTMYECKOr0  00pa3oBaHUsT B OpraHu3alusaX CpEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTenbHbIM YCIOBUEM IIPU OOYYEHHH OMOJIOTMU HA YIITYyOJIEHHOM YPOBHE
SBIIIETCS TIPOBENICHUE JTA0OPATOPHBIX W MpakTHdeckux pabot. Tawke ydactue
00OyJaromuxcsi B BBIMOJHEHWN MPOEKTHBIX M y4eOHO-HCCIIe0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEENISICTCS yUUTEIEeM Ha OCHOBE UMEIOIIUXCSI MaTePUAITLHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.

COILEPKXAHUE OBYUYEHUASA
10 KITACC

ConepxaHue TPOrpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJHUT B IPOBEPKY
rocyjapcTBeHHoi utoropoi arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHas Ouosorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS
Owonornu.  buonormyeckue Hayku U W3y4aeMble ~ MMH  TPOOJIEMBI.
dyHaMeHTalbHbIE, TPUKIATHBIE W TIONCKOBBIE HAay4YHBIC WCCJICAOBAHHS B
Ouooruu.

3HaueHue Omosoruu B (HOPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHBl Mupa. [Ipodeccun, cBs3aHHble ¢ Ouonoruei. 3Ha4YeHHE OWOJIOTHH B
MPAKTUYECKONW JIESITEIbHOCTH YEJOBEKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIITUICHHOCTH, OXpaHe MPUPOJIBI.



JemMmoHCcTpanumn

[ToptpeTsi: Apuctorens, Teodpact, K. JIuanei, XK. b. Jlamapk, Y. JlapsuH,
V. T'apsen, I'. Mengens, B. . Bepuanckuii, W. 11. I1aBnos, U. 1. Meunnkos, H.
. Baswios, H. B. Tumodees-Pecosckuit, [lxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuupl u cxemsl: «CBsi3p OMOJOTMUM C ApPYrUMU HaykKamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7)KuBble cuCTeMbI M UX U3YyY€HHUE

JKuBbie cCHUCTEMBI KaK MpeIMET u3yueHust 0nonoruu. CBONCTBA KUBBIX CUCTEM:
€JUHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb MU LEJIOCTHOCTH, CIOXKHOCTb U
YIIOPSAIOYECHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHHu3aIus,
CaMOBOCIIPOM3BECHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3ali JKUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIN,
TKaHEBBIM, OpraHU3MEHHBIN, MOIYJISIHMOHHO-BUI0BOM, AKOCHCTEMHBIN
(buoreoueHotnyeckuii), Omocdepusiii. Ilpomeccsl, npoucxopsmyie B KUBBIX
cucremax. OCHOBHbIE MpU3HAKU KUBOTO. JKu3Hb Kak ¢dopma CyIIECTBOBaHUS
Marepuun. Hayku, n3yqaroniye )uBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3allvH.

N3yuyenue XuBBIX cucTeM. Mertoasl Ouonornueckoi Hayku. HaOmronenue,
MU3MEPEHNE, JKCIIEPUMEHT, CUCTEMATH3alMs, MeTaaHau3. [lonsaTre o 3aBUCUMON 1
HE3aBUCUMOM TmiepeMeHHOW. IIlnanmpoBanme oskcnepumenta. IlocTtaHoBKa w
npoBepka runote3. Hynesas runoresa. IloHstre BBIOOPKU M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux nAaHHbIX. OIlIEHKa JOCTOBEPHOCTU MOJYYCHHBIX
pe3yinbTaToB. I[IpuuMHBI HCKaXEHUs pe3ynbTaroB JKcrepumeHTta. l[lonsarue
CTaTUCTUYECKOIO TECTA.

JlemoHcTpanumn

Tabmuiet U cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cucteMmbl», «CBOMCTBa JKHMBOM Marepum», «YPOBHU OPraHU3alMU KUBOU
npuponib», «CTpoeHHe >KUBOTHOM KiIETKW», «TkaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEYECKOTO opranm3Mmay, «buoreornenos», «buocdepa», «Meromb
U3YUYEHUS )KUBOU IPUPOJIBLY.

O6opynoBanue: 1abopaTopHOE 000pYAOBAHUE JJIs TPOBEACHUS HAOIIOICHUH,
U3MEPEHUI, SKCIIEPUMEHTOB.

IpakTnueckas padora «Vicnonb30BaHue pa3IMUHbIX METOJOB IPU U3YUEHUN
KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHUIA >kuBoro. Mcropus
oTKpbITUA KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Ilne#inen, P. BupxoB). OCHOBHbIC TOJIOKEHHUS] COBPEMEHHOM KJIETOUHOMU
TEOPUH.



Meroabpl  MOJNEKYJISpHOM W KIETOYHOW  OWOJIOTMM:  MHUKPOCKOIHSA,
xpoMmarorpadusi, 31eKTpodope3, MeToJ MEUEHbIX aToMOB, auddepeHIuanbHOoe
HEHTpU(PYTUPOBAHUE, KYJITUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emok. DNEeKTpOHHas MUKpockonusi. Koxgoxanvuas mukpockonus. Bumanvhoe
(npudsicuznenHoe) uzyuerue kiemox. JleMoHcTpanun

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

Tabnuupbl 1 cxeMbl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBI MUKPOCKOI,
«Mctopust pa3BUTUSI METOJOB MUKPOCKOTIHI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaThl PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckass paGora «l3yyeHue MeETONOB KIETOYHOW OHOJIOTHH
(xpomatorpadusi, snekrpodope3, auddepeHIaNIbHOe EHTPUPYTUpOBaHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHUUYECKHIM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ posib kKak pacTBOpUTEIIS, peareHTa, y4acTUue B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperyssiuu. MuHepanbHble BEIIeCTBa KISTKU, UX OHojornyeckas posib. Poib
KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeliecTBa KICTKUA. buomornueckue mnoiuMepsl. berku.
AMMHOKHCIIOTHBIM cocTaB O0enkoB. CTpyKTypbl 0eaKoBOM Mosekyibl. [lepBuunas
CTpyKTypa Oenka, TenTuaHas CBs3b. BTopuyHas, TpeTuyHasi, 4YeTBEpTUUHAsS
cTpyktypsl. Jlenatypanusa. CoiictBa 6enkoB. Kiaccudukanus 6eiakoB.
buonornueckue Qynkium 6enkoB. /puonsi.

VYrieBoabsl. MoHOCaxapuibl, AUCaxapubl, OJTUTOCaXapuIbl U MOTUCaXapU/Ib.
O6mmit mmaH CcTpoeHUsT ©  (PU3MKO-XMMHUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonornueckue QyHKIIUN YTII€BOIOB.

Jlunmuaet. T'uapodunsHo-THApOodoOHBIE cBoiicTBa. Kitaccudukanust Tunuaos.
Tpurnunepunbl, ¢GochoNunuabl, BOCKH, CTepouabl. buomornuyeckue QyHKIUU
nuruoB. OOmue cBoiCcTBa OMOJIOTMYECKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK um PHK. CrpoeHune HyKIE€MHOBBIX KHCIIOT.
Hyxneorunpl. [puamun kommiementaproctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cniupanb. Mectonaxoxaenue u ouosnorudeckue Qpynkiuu JJHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue Mmonekyiasl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckue pynkmun AT®. BoccTaHoBneHHBIE TEPEHOCUUKH, UX (DYHKIIUH B
Kietke. /[pyeue nyxkneosuompugpocgpamol (HTD). Cexpenuponanue JIHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CrpykrypHas OuoJjiorusi: OMOXUMHUYECKHuEe U OMO(PHU3NUECKHEe HCCIICIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTypbl OuoMmosekyi. Mooenuposarue
CMpYKmypol U QYHKYull OUOMONEKYN U ux komniekcos. Komnvtomepnoiii ouszaiin u
opeaHudeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATLO208.

JemoHCcTpauumn

[Toptpetst: JI. ITonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnipefeneHne XUMUYECKUX JJIIEMEHTOB B HEKUBOW IIPUPOJIEY,
«Pacrnpenenenne XuMHYECKUX JJIEMEHTOB B JKUBOM IPUPOJIE».

Tabmuubl u cxembl: «llepuoanueckass Tabnuia XUMHUYECKUX AIEMEHTOBY,
«CtpoeHue MoJIeKylbl BOAbD», «BemecTBa B cocraBe OopraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OenKkoBOW MoOJeKyibl», «CTpoeHHE MOJIEKYI
yraeBosioB», «CTpoeHHEe MOJEKyd JUNUI0B», «HyKIIeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyabl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCy1a U 000PYI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OEJIKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIui».

JlaGopaTtopnass  pabora «MccnegoBaHne HYKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKUUM KICTKH

Turnbl KJIETOK: yKapuoTHUYeCcKas u IPOKAPUOTUYECKASI.
CtpykTypHO(DYHKITMOHATEHBIE 00pa30BaHUS KICTKH.

Crpoenue npokapuoTruueckoi kieTku. Kietounas creHka OakTepuil u apxeu.
Oco0EeHHOCTH CTPOEHUSI TeTepOoTPOPHOM U aBTOTPOPHOM MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue v GyHKIMOHUPOBAHUE dyKapuOTHUYECKOU KieTKu. [1na3maTtuueckas
MeMmOpana (mnasmanemma). CTpykTypa IJla3MaThuueckol MemOpaHbl. TpaHCropT
BEIIECTB Yepe3 MIa3MaTHIECKyr0 MeMOpaHy: naccuBHbIi (Auddy3us, ooerdéHHas
mubdy3us), aKTUBHBIM (MEPBUYHBI M BTOPUYHBIA AKTHUBHBIM TPAHCIIOPT).
[Tomynponuiiaemoct MeMOpaHbl. PaboTa HaTpHiikaaueBOro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Jk301uTo3. Kierounas crenka. CtpykTypa U (QyHKIIUU
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

[urtonnasma. I{uto3ons. [lutockeneT. [(Bmxkenune nutomiaszmMbl. OpraHou bl
kietku. OmHOMEeMOpaHHbIE OPTaHOUIBI KICTKH: dHAoIIa3Marudeckas cethb (DI1C),
anmapar [onbpIKM, JM30COMBI, WX CTpoeHHe u (QyHKuu. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUJOB KIETKH. CTpPOCHHE TPaHYISIPHOTO PETHKYIIyMa.
Mexanuzm nanpaesnenus 6enkos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ majkuii (arpanysipHbIii) 3HI0MIa3MaTUYECKUN PETUKYITYM.
CexperopHast pynkuus anmapata ['onpmxu. Moougurkayus b6enkos 6 annapame



Tonvoorcu. Copmuposxa 6enxoe 6 annapame IonvOxcu. TpaHCIIOPT BEIIECTB B
kieTke. Bakyonu pacturenbhbix kietok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHoOuAbl  KIJIETKH:  MHUTOXOHJPHUHU,  IUIACTU[BI.
IIpoucxooscoenue mumoxonopuii u niacmuod. Cumbuoeenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenrne u (pyHKIMM MUTOXOHApUM W muactun. [lepBuunsle,
BTOPUYHBIE U CIIOKHBIC MIACTHABI (DOTOCUHTE3UPYIOIIUX DYKAPHOT.

XJI0pOIIACThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIITMX PACTECHUMH.

HememOpanubie opranouasl kieTku CtpoeHue ¥ (GyHKIIMM HEMEMOpPaHHBIX
OpTraHOHI0B KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmeot.
MukpodunameHnTsl. Axmunogvle Mukpoguiamenmsi. MBplIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHeHmMbl HemblueuHblX Kiemok. MukpoTpyoouku. Kierounbrit
nentp. CrTpoeHHe U JBIKEHHUE JKTYTUKOB M pPECHUYEK. MUKpOTpyOOoUKn
nuToriasmel. LlenTpuons. benku, accoyuuposanHvie ¢ MukpouiameHmamu u
Mukpompyboukamu. MomopHvie 6enku.

SAnpo. O6onouka spa, XpOMaTUH, KapUOIJIa3Ma, SIAPBIINIKH, UX CTPOCHUE U
byakuuu. SnepHbiid  OeNKOBBIA MaTpuKC. [IpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMOCcOM B uHTepdasHOM siape. Jyxpomamun u eemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa s0epHou 000710uku 8 mumose. AHoephbiii
MPancnopm.

Kinerounsle BkitoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHOI). JleMOHCTpanMu

[Toptpetsr: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIeTkw», «CTpoeHue  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHAPUMNY», «Aapo», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepUaIbHBIX KJIETOK.

JlaGopaTtopnass padora «l3yueHune CTpOEHHUS KJIETOK pPa3IUYHBIX
OpraHu3MOB).

IpakTuyeckas padora «l3yueHue CBOMCTB KJIECTOUHON MEMOPAHBI.

JlabGoparTopnas pabora «VcciaenoBaHue IUIa3MoJM3a U JICIJIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IpakTnueckas padora «/3yueHre NBMKEHUS IUTOIIA3Mbl B PACTUTEIIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AccuMuIAIAS U JUCCUMUIISIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPOGMHBIN U TeTepoTpodHBIN. YdacTHe KHUCIOpoda B OOMEHHBIX
mpoiieccax. OJHepreTudeckoe oOecrieueHne KieTku: mpeBpamienne ATD B
oOMeHHBIX Tmporeccax. {depMeHTATUBHBIA XapaKTep pPEeaKIuil KJIETOYHOTO



meTabonu3ma. DepMEeHThI, HUX CTPOEHUE, CBOICTBA M MEXAHHU3M JCHCTBUS.
Kodepmentsl. Otnuuus ¢GepMEeHTOB OT HEOPraHMYECKUX KaTaIu3aTOpOB.
benkuaktuBaTopsl u OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTD CKOPOCTH
(epMEeHTATUBHBIX PEaKIUi OT pa3IMUHBIX (DAKTOPOB.

[lepBUYHBII CHUHTE3 OpPraHUYECKUX BeEIIeCTB B KieTke. DOTOCHUHTE3.
AnokcueenHvlll U OKcueeHHblll Gomocunme3z y oaxkmepui. Ceemocobuparowue
nueMeHmsl U NueMeHmsl peaKyuoHHo20 yermpa. Pollb XJI0pOIUIacToB B Ipoliecce
dboTocunTeza. CBeroBas u TeMHOBas das3bl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. llpogykTuBHOCTE hoTOCHHTE3a. BiusiHue pa3nudHbix GakTopoB Ha
CKOPOCTh (pOTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIUE OaKTepuu, >Kelie300aKTepuu, CepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Bunbl OpokeHus. IIpoaykTel OposkeHHS W HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBbl. Jrarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOHOE PACHICIUICHUE TITFOKO3BI.

buonornyeckoe okuCiIeHHE, WU KIETOYHOE JibixaHue. Poinb MUTOXOHIpUil B
nporueccax ouosoruueckoro okucienus. [ukmndyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. IHepeus memopanro2o epaouenma npomonos. Cunmes ATD:
paboma npomountoti AT®-cunma3zel. [lpeumyiectBa a’dpoOHOTO TyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JlemoHCcTpanumn

[Toptpetst: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DoTOCHHTE3Y, « DHEpreTuYeckuii oomMen», «bruocunres
oenkay, «Ctpoenne GpepmMeHTay, «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYIOBaHUE JISI MPUTOTOBJICHUS
MIOCTOSIHHBIX W BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHasi padora «/3ydeHne KaTaTMTHYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnasi pabora «U3yuenue (HEpMEHTATUBHOTO PACHICTUICHUS
MEPOKCHUA BOJIOPOJIA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTtopnass paGora «CpaBHeHHE TIpoleccoB  (POTOCHHTE3a W
XEMOCHHTE3a).

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JbIXAHUS.



Tema 7. Hacaencreennass uHpopManus U peajqusanus e€ B KiIeTKe

Peakunn matpuuHOro cuHresa. [IpyHUIMI KOMIUIEMEHTAPHOCTU B pEaKLUAX
MaTPUYHOTO CHHTe3a. Peanuzanus HaciencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KOJl, ero cBoicTBa. Tpanckpunuus — wmartpuudbld cuHTe3 PHK. IIpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIbBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue TpancnoptHeix PHK B OGnocunrtese Oenka.
VYcnous O6uocunre3a Oenka. KomupoBanue amuHokucnor. Pomas pubocom B
OonocuHTese Oernka.

Cogpemennvie npeocmasnerus o cmpoeHuu 2enog. OpraHuzalus TeHoMa y
IPOKApUOT U 3YKapuOT. Perynsuus akTUBHOCTH T€HOB y MPOKAapHOT. ['mmoresa
onepoHa (®. XKakob, XK. MaHo). MonekyrapHvie mMexaHu3zmbl IKCNPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pe2ynayuu pabomwl ceHos. Perynsius oOMEHHBIX
npoueccoB B KieTke. Kiietounslii romeocTas.

Bupycel — HekeTouHble POPMBI KU3HU U OOJIUraTHBIE Mapa3utbl. CTpoeHue
IIPOCTBHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuznenHwvlli Yuki
JIHK-cooeporcawux supycos, PHK-coodepocawux supycos, baxmepuogpazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycnsie 3a00seBaHus 4enoBeka, ;kUBOTHBIX, pactenuil. CITM I, COVIDI19,
COLIMAJIBHBIE U MEAULIMHCKUE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oonrvuwux maccueos («bigdatay)
CMPYKMYpHuIX Ouoi02udeckux oannvlx. Hanomexnonozuu 6 6uonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvt 00cmasKu 1eKkapcms.

JlemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUI.

Tabnumel 1 cxembl: «buocunrtes Oenkay, «l'eHeTndueckuit koa», «Bupycs,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOIEIIA BUPYC».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuonsl u perynsuua. Wurepdaza u MHTO3.
OcobeHHOCTH TpoIeccoB, IpoTekaroumx B HUHTepdasze. [loaroToBka KIEeTKH K
nenennto.  Ilpecunrermyeckuid  (HOCTMUTOTUYECKUM),  CHUHTETUYECKUU U
MOCTCUHTETUUECKUHN (TPEMUTOTUUYECKUI) EPUOIbI HHTEP(DA3BI.

Marpuunbii cunre3 JJHK — permmkanuda. I[Ipunuuner permmukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm permukanuu JHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl n
TeaoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTumn. JIUIIOWAHBIA W
raruiougHbeli  HAO0Opel  XpomMocoM. ['omosornunbie  Xpomocombl. [lonoBbie
XPOMOCOMBL.



Jlenenue KieTku — MuTo3. CTaAuu MUTO3a U MPOUCXOISIINE B HUX MPOLIECCHI.
Tuner MuTo3a. KaprnoknHes u HuTOKMHE3. brosiornueckoe 3Ha4YeHUE MUATO3A.

Perynsuusa mutorhueckoro mnukia kietku. [Iporpammupyemas KieToyHas
rudesnp — anomnTo3s.

Knerounoe sipo, XpoMocoMbl, (DyHKIMOHalbHAs TE€HOMHUKA. Mexanusmol
npoaughepayuu, ouppepenyuposxu, cmapenus u euberu kKiemox. «llugposas
K1emKkay» — ououHgopmamuyeckue mooenu QyHKYuoOHUpOoBaHUs K1emkKu.

JemoHCcTpanumn

Tabmunpel 1 cxembl: «KU3HEHHBIM MUK KIETKW», «Murtos», «CtpoeHue
xpomocom», «Perumkanus [JHK.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KIETKaxX
KOpEIIKa JIYKa».

JlabopaTtopnass  padora «/3ydyeHue XpoMOCOM Ha  TOTOBBIX
MUKpOIpenapaTax».

JlaGopaTopnas padora «HabmrogeHue MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonoruueckoe pazHooOpasue oprannu3MoB. OTHOKJIETOUHbIC, KOJIOHUAJIBHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCc00EHHOCTH CTPOCHHUS U KU3HEACSITEIBHOCTH OJJHOKIIETOYHBIX OPTraHU3MOB.
bakTepun, apxeH, OJHOKIETOYHbIE T'PUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYrUe
MPOTUCTHI. KONIOHHAIbHBIE OPraHU3MBI.

B3anmocBsA3p 4acTeli MHOTOKJIETOYHOIO OpraHh3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eInHOe neoe. ['omeocras.

Tkanu pactennid. TUNbI pacTUTENBHBIX TKAHEN: 00Opa3oBaTeIbHAasl, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpoeHus, (PyHKIUI u
PaCIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHUM.

TkaHM XUBOTHBIX M 4eloBeKa. THMbI >KUBOTHBIX TKaHEH: 3MUTENHUANIbHASA,
COCIMHUTENbHASA, MbIllIeyHas, HepBHass. OCOOEHHOCTH CTpOEHUs, (PYHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereraruBHble W Te€HEpPaTUBHBIE OpraHbl pacteHuid. Opransl U
CUCTEMBI OPTaHOB )KMBOTHBIX U 4esioBeKa. DYHKIIMM OPraHOB U CUCTEM OPTraHOB.

Omnopa tena opranu3mMoB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUYHBIX )KUBOTHBIX. HapyxHbIi1 1 BHyTpeHHUI ckeneT. CTpoeHue U TUTIbL
COECIMHEHUS KOCTEMU.

JIBr>keHWe  OpraHu3MoB.  JIBWJKEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PacTeHHI:
TPONMU3Mbl M HACTUU. J[IBU)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa:
MblleyHas cucreMa. Pednekc. CkeneTHble MBI U UX padoTa.



[Turanue opranusmos. [lornomenune BoAbL, yraeKUCIOro ra3a i MUHEpaIbHbIX
BEILIECTB pacTeHUsIMU. [luTaHne )KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIIETOUHOE
nuieBapenue. [lurtaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENbI MUILIEBAPUTEIBHOTO
Tpakrta. [IumeBapurenpHble xene3bl. [lnuieBapuTenbHas cucTeMa 4ejIOBeKa.

Jlpixanue opranu3MoB. J{pixanue pacteHuit. Jlpixanue xKuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTkH. KoxkHoe apixaHue. JlpIxatenbpHasi MOBEPXHOCTb.
XKabepHoe u nérounoe npixanue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIUOHHOE  YCJIO)KHEHUE CTPOCHUSI JETKUX IMO3BOHOYHBIX JKHUBOTHBIX.
JlpixarenbpHas cUCTEMa 4eJOBeKa. MexaHu3M BEHTWIALMM JIETKUX Yy NTUL U
MJIEKONUTAOMKX. Perymnsus apixanus. JlpIxaTenabHble 00bEMBI.

TpaHcnopT BeElIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancropt BewmiecTB y JKHMBOTHBIX. KpoBeHOCHass cucreMa M €€ OpraHsbl.
KpoBeHocHast cucremMa TO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIOXHEHUSI CTPOEHUsI KPOBEHOCHOM CHCTEMbI IMO3BOHOYHBIX JKUBOTHBIX. PaboTta
cepua v €€ peryisuus.

Brinenenne y opranuzmoB. Beinenenre y pacteHuil. Beinenenue y ;)kuBOTHBIX.
CokpartutensHple Bakyosd. Oprassl BelaeleHHS. PuiupTpanus, CEKpenus u
oOpaTHOE BcachlBaHME KaK MEXaHU3Mbl PabOThl OpPraHoB BbiAeneHHs. CBA3b
IOJIOCTH TeJa C KPOBEHOCHOW W BBIACIHUTEIBHOW CHCTEMaMU. BblaeneHue y
MTO3BOHOYHBIX >KMBOTHBIX M 4esioBeka. [louku. CTpoeHue m (pyHKIHMOHUPOBAHUE
HeppoHa. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoOB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3moB. CHOpBI
OakTepuil U HUCTHI MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XMMUYECKOM 3a1TUThl. OUTOHITUIBI.

3ammra y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M NX IPOU3BOAHBIE. 3aIUTa
opranusma oT Oomne3Heil. MmmyHHass cuctema 4enoBeka. KieTouHeli u
TYMOPQJIbHBIA UMMYHUTET. BpOoXAEHHBI W TpHOOpETEHHBIN crienuduueckuit
UMMYHUTET. Teopusi KiIOHaIbHO-cenekTuBHOr0o uMmmynurtera (II. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocts W perymsaumMss |y OpramusMmoB. Pasznpaxumocts y
OJHOKJIETOYHBIX OPraHU3MOB. TakcUChI. Pa3apaxuMoCTh 1 peryyisiuus y pacCTEHHM.
PocroBble BemecTsa v UX 3Ha4EHUE.

HepsHas cuctema u pedrektopHas peryisius y >KuBOoTHbIX. HepBHas cucrema
U €€ OTAeNbl. OBOJIOLUUOHHOE YCJIOXKHEHHE CTPOEHHUS HEPBHOM CHCTEMBI Yy
AKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIE PE(IICKCHI.



['ymopanbHas perynsiuus M SHIOKPUHHAs CHCTEMA JKUBOTHBIX U YEJIOBEKA.
JKesnes3pl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J{elicTBHE TOPMOHOB. B3auMoCBsI3b
HEPBHOW U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JemoHCcTpauumn

[Toptper: U. 11. [1aBinos.

Tabmuupr 1 cxemsl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocreimmue», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CuctemMpl OpraHoB IO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe cCTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBbie cuctembl», «CTpoeHue CTEOIIsD»,
«CTpoeHue IUCTOBOM IUIACTUHKW», «TKaHUM KUBOTHBIX», «CKEIET 4YelIOBEKa,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas cucrtema», «Koxka», «Mpllieunas cucremay, « BeraenurensHas
cuctemMa», «DHIOKpUHHasA cucrema», «CTpoeHue MbIIIbD, <« IMMyHHUTET,
«Kumeunononoctusie», «Cxema nuTaHus pacteHuin», «KpoBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IUIaHaApUN,
«BHyTpeHHee cTpoeHue A0kAeBOro yepss», «HepBHas cucrema poid», «HepBHas
cucteMa JiArymkun», «HepBHas cuctema npecMbikarommxcs», «HepBHas cucrema
ntuly, «HepBHas cucrema Mmiekonurtaromuxy», «HepBHas cucrema 4YenoBekay,
«Pedraexer.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIpENaparbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, WITIOKOXKHUX, JKUBBIE AK3EMIUISIPbl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHUN pas3HbIX OTAENOB, BJIAXHBIE NpEnaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIMM O€CIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBEKa,
o0opynoBaHue AJisl JEMOHCTPALMK TOYBEHHOTO U BO3YLIHOTO MUTAaHUS PACTEHUH,
pacHieruieHus Kpaxmalia u O€JIKOB ToJ1 ieicTBUEM (epMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALUU OIBITOB 0 U3MEPEHUIO KU3HEHHONW €MKOCTH JETKMX, MEXaHU3Ma
IbIXaTEJIbHBIX JBUKEHHUI, MOJIEJIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHE pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIXY.

JlabopaTopHas padora «/3ydeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHMSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecnooro  pa3MHOXKEHHUS:  [OYKOBAaHUE,  CIOPYISAIUS,
dparMeHTaius, KIOHHPOBAHUE.

[TomoBoe pasmuoxenue. [lonoBeie kneTku, win rameTtsl. Meio3. Craguu
Mmeio3a. [loBenenne xpomocom B merose. Kpoccunrosep. bruonornyeckuii cMbICi
M€o3a M II0JIOBOTO Iporecca. Meno3 W ero Mecto B JKU3HEHHOM IMKJIE
OpraHU3MOB.



[IpenzaponpiieBoe pa3zButue. ['ameroreHes y suUBOTHbBIX. 110JI0BBIE KeETE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KJIeToK. CriepmaroreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHe ©W  AMOpPHUOHAIBHOE pPa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauButyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAyKa
0 Pa3BUTHUU OPTraHU3MOB. Mopghozene3 — oOHa u3 2nasuwvix npoodiem IMOPUOIOCUL.
Konyenyuss  mopghocenoe u mooenu mopghozeneza. Cragum sMOpHOreHe3a
KUBOTHBIX (Ha mOpumepe Jarymku). JpobGmenue. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmunupoganHoe OpobaeHue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHHS MIICKOMUTAIONIMX. 3apObIlIEBbIE JIMCTKU
(racTpymsnust). 3akiagKa OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHoe
BIIMSIHUE 4YaCTe pa3BUBAIONICTOCA 3apojblllia (SMOpUOHATIbHAS HWHIYKIIUS).
3akilaika TUUIaHa CTPOEHHS JKMBOTHOIO KAk  PE3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI TeHOB. BimsHue Ha 3MOpHOHAIBHOE pa3BUTHE PaA3IMYHBIX
(aKTOPOB OKPYkAIOIIECH CPe/Ibl.

Poct u pasButue xuBoTHbIX. [locTamOpuonanbHbli mepuoi. Ilpsmoe u
HempsMmoe pa3Buthe. Pa3Butue ¢ mMeramopdo3oM y OECNO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHOJOTrHYecKOoe 3HAaYE€HHUE MPSMOr0 W HEMPSMOIo
pa3BUTHUSI, UX paCIpOCTpaHEHUE B Tpupojie. TUbl pocTa >KUBOTHBIX. DaKTOPHI
pEryJAly poCTa )KUBOTHBIX U 4esioBeka. CTaiuu MOCTAIMOPUOHAIIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esnoBeka. [leproibl onTorenesa yenoeka. CTapeHue U CMEPTh Kak
OMOJIOTHYCCKHE TIPOIIECCHI.

Pa3smHoxxeHne u paszButHe pacteHuil. I'amerodpur u cnopodur. Meiio3 B
KU3HEHHOM ITuKJIe pacteHuii. Obpa3oBaHue CIIop B Ipoliecce Meio3a. ['amerorenes
y pactennil. OIIOA0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OpraHuU3MoB. [[BoliHOE
OTIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. [lInemas.

Tabnuiel u cxembl: «BereratuBHOe pa3MHOXKEHHEY», «Turmbl Oecrnojaoro
pa3sMHOXEHUA», «Pa3zMHOXEHHE XJIaMUIOMOHaAbD», «Pa3MHOXEHHE 3BIIICHBI»,
«Pa3MHOXeHUEe TUIph», «Meio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
SUUEKIETKH W crnepMaro3onaa», «OCHOBHBIE CTaiMM OHTOreHe3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Mamnckoro xyka», «PaszButhe capa”umny,
«Pa3BuTue mArymku», «/BoMHOE OIIOAOTBOPEHHUE Yy LBETKOBBIX PACTCHUNY,
«CtpoeHue ceMsH OAHOMOJBHBIX U ABYAOJBHBIX pacTeHUi», «KW3HEHHBIN ITUKII
MOPCKOM KamycTb», «KU3HEHHBIN LUK MXa», <« KU3HEHHBIN LIUKII TATOPOTHUKAY,
«OKWU3HEHHBIN LUK COCHBLY.



ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIIpenapaThl SIHMLEKIETOK U
CIIEPMATO30UI0B, MOJENb « LMK pa3BUTHUSA JIATYLIKNY.

JlaboparopHasi pa0dora «/3yueHne CTPOCHHMsI MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpenapaTax».

IIpakTHyeckass padora «BpIgBIEHUE IPU3HAKOB CXOJCTBA 3apOJBIIICH
IIO3BOHOYHBIX JKUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHoB pa3MHOXKEHHs BBICIINX
paCTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M HN3MEHYHBOCTH OPTaHM3MOB

Hcropust CTAaHOBIIEHUS U Pa3BUTHS T'€HETUKU Kak Hayku. Pabotel I'. Menaens,
I'. ne ®pusza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B PA3BUTHUU T'€HETHKH.
Pa6oter H. K. KonbrioBa, H. 1. BaBunosa, A. H. beno3sepckoro, I'. JI. Kaprnieuenko,
10. A. ®dunmnnuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKHE TTOHATUS U CUMBOJIbI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUICIIbHBIE TEHbI, AJBTEPHATUBHBIE NPHU3HAKW, JOMHHAHTHBIA W PELIECCUBHBIN
pU3HAK, TOMO3UI0Ta, TETEPO3UT0Ta, YUCTAsL TUHUS, THOPUABI, TEHOTHII, (PEHOTHII.

OCHOBHBIE METOMbI TEHETUKHU: THUOPUAOJOTHUYECKUNA,  LUTOJOTUYECKUH,
MOJICKYJIAPHO-TEHETUYECKUM.
JeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuit, I'. [. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabnuupl 1 cxeMbl: «MeTobl TeHETUKI, «CXeMBbI CKPEILIUBAHUS.

JlaGopaTtopnass paGora «Jlpo3oduia kak OOBEKT TEHETHUYECKHUX

HCCIIETOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBwiii 3akoH MenHaens — 3aKoH

eAMHO00pa3usi rTuOpHUIOB MepBoro nmokosienus. [IpaBuio fomMmuHupoBanus. Bropoit
3aKkOH MeHIens — 3aKOH pacIlEIUICHHs] NPHU3HAKoB. lluTomormyeckue OCHOBBI
MOHOTHOPUIHOTO CKpEIIMBaHUSs. [ UMOTe3a YUCTOTHI TaMET.

AHanuzupyoniee ckpenmBanue. [IpomMeXyTOUHbIN XapakTep HacjieI0BaHUS.
Pacmierienne npru3HakoB NMpyU HEMOJTHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetnii 3akoH MeHens — 3aK0OH HE3aBUCHUMOTO
HacJe0BaHusI TPU3HAKOB. [{UTOI0THYECKE OCHOBBI IUTHOPHUIHOTO CKPEITUBAHUSI.

CueruienHoe HacienoBanue mnpusHakoB. Padoter T. Moprana. CremieHHoe
HACJICIOBAHWE TE€HOB, HApPYLIECHHWE CLCIUICHUS MEXAY TIeHamu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.



['enetuka nosia. XpoOMOCOMHBIM MEXaHU3M OMNpEIETIeHHs Moja. AyTOCOMbBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M reTeporaMeTHbIil moj. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CIEIUICHHBIX C MOJIOM.

['enotumn kak nenocTHas cucteMa. [lneiloTponust — MHOXKECTBEHHOE JIEMCTBHUE
reHa. MHOXeCTBeHHBIA ayienu3M. B3auMopeiicTBUE HeaIeNbHBIX TI'€HOB.
KommnemenrapHocts. Dnuctas. [lonumepusi.

['eHeTHYeCcKUi KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3HOIOTUYECKUX  MPOIECCOB, TMOBEACHUS U  KOTHUTHBHBIX  (PYHKIUH.
['eneTnyeckue MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO35UH —

HapasuT» U «XO3IMH — MHMKpPOOMOM». ['eHeTHMueckue acmneKTbl KOHTPOJIs |
M3MEHEHUS HACJICCTBEHHON MH(POPMAIMH B IOKOJIEHUSX KJIETOK U OPraHU3MOB.
JlemoHcTpauun

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

Tabmuupr u cxembl: «[lepBbiit U BTOpOIt 3akoHbl Menpens», «Tpetuii 3akoH
Mennens», «AHanu3upyrollee cKkpeuupanuey, « Hemoinoe qoMuHUPOBaHKEY,
«CruernieHHOEe HacCJeIOBaHUE TMPHU3HAKOB Yy Jpo3oduiib», «l'eHeTuka Imosay,
«Kapuotun 4yenosekay, «Kapuorun gpozoduiby, «KapuoTum  OTHIBD,
«MHOX€ECTBEHHBIN alIeNnu3mM», « B3auMo1eiCTBUE TEHOBY.

O6opynoBanue: MOJAETH JIJISl IEMOHCTPAIIMK 3aKOHOB €IMHOOOpa3usi THOpUI0B
IIEPBOr0 IOKOJIEHUSI M PACLICIUIEHUs NPU3HAKOB, MOJEIb IS JEMOHCTPAalUU
3aKOHA HE3aBUCHMOIO HACJEIOBaHUs IIPU3HAKOB, MOJEIb U1 JAEMOHCTpalUU
CLEIUIEHHOI'O0 HACJIEI0BaHUs NPU3HAKOB, CBETOBOW MUKPOCKOII, MUKPONpENnapar:
«JIpozodumay.

IlpakTuyeckass pabora «/3yueHue pe3yabTaTOB  MOHOTHOPHUIAHOTO
CKpEIIMBaHUA y IPO30(DUITBD».

IIpakTuyeckass  padora  «l3ydyeHume  pe3ynbTatoB  JAUTHOPUIHOTO
CKpEIMBaHUA Y IPO30(DHUITBI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiictBue rTeHoTMna u cpenbl npu  (opmupoBaHuHM (peHoTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHbIC MPU3HAKU. Buasl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHAS.

MoaudukanmonHas HW3MEHYUBOCTh. Poib  cpeasl B (OPMUPOBAHHUH
MoauUKAIMOHHON n3MeHYMBOCTH. Hopma peaknmm mpusHaka. BapuanvoHHBIN
psan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYMBOCTH.

I'enoTnuyeckass ”3MEHYMBOCTh. CBONCTBA T€HOTUITHMYECKONH M3MEHYUBOCTHU.
Buibl TeHOTUTIMYECKON N3MEHUNBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.



KomOuHaTtiBHas W3MEHYMBOCTh. MeHo3 W TOJIOBOM Tmpoliecc — OCHOBa
KOMOWHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TF€HETUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanMoHHasT W3MEHYMBOCTb. BHWIbI MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHBIE W  MHAYLUUPOBAHHbIE MyTauuu. SnepHele U
quToIIa3MaTuyeckue Myrtauud. CoMaTHdecKue W MOoJIOBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsI MyTalui. MyTareHpl M WX BIWSHHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O IMpoIEecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoW m3MmeHunBoct (H.M. BaBuiioB). BHesaepHas M3MEHUYMBOCTh U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U INULEHOMUKA, pPOJb  ONUSEHEMUYECKUX Gakmopos &
HACNe008anuu U UZMEHYUBOCMU (HEHOMUNUYECKUX NPUSHAKOE ) Op2aHU3MOS.
JlemoHCcTpauumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuubr u  cxembl: «Bumgel u3MeHuMBoCcTH», «MonudukanuoHHas
U3MEHUYUBOCTHY, « KoMOMHAaTUBHAS N3MEHUUBOCTHY, «Meno3y,
«OmnogoTBopeHuey, «I'enernueckue 3a00aeBaHUs YeI0BeKa», « Buabl myTamuii».

OO6opynoBaHue: >KUBbIE U TepOapHbIE AK3EMIUISPhl KOMHATHBIX PAaCTCHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJIU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuUallMOHHOTO psiga U
BAPUALIMOHHOU KPUBON».

IIpakTnueckass  padora «Myramuu 'y npo3oduiiel (Ha
TFOTOBBIX MUKpOMpenaparax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuotun wenoBeka. MexayHapoaHass mporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka. MeToabl  HM3y4E€HHs] TEHETMKM  YEJOBEKa:  TIE€HEaJOTHMYEeCKHM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUII, MOMYJISITUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE ONIPEEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencrBeHHbie 3a001eBaHms yeaoBeka. I eHHbIE 1 XPOMOCOMHBIC
Oone3Hn uenoBeka. boOJE3HM ¢ HACIEACTBEHHOW MPEAPaCIOiIOKEHHOCTHIO.
3HaueHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIIEHUU U JICYEHUU T'€HETUYECKHUX
3a0oneBaHui 4YelioBeKa. MenuKo-reHeTHYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
kiIeTkH. [[OHSITHE «TE€HETMYECKOro Tpy3ay». ITUUECKHUE ACIEKThl MCCIEIOBAHUN B
00J1acTH pelaKTUPOBAHUS '€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTophl MOBBIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
bU3UYECKOMY U XUMUUYECKOMY 3arps3HEHUIO OKpYXKarolieh cpeabl. ['eHeTnueckas
MPEIPACIIONIOKEHHOCTh YETOBEKA K ATOJIOTUSIM.



JemMmoHCcTpanumn

Tabmumpsr n cxemsl: «Kapuotun denoBeka», «MeToapl U3y4eHUs] TE€HETUKU
yesioBeKay, «l'eHeTnueckue 3a00JI€BaHNs YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOMN.

Tema 15. Cesnrekuusi OpraHu3zMoB

JlomecTHKanus U CeJIEKIMS. 3apOKIECHUE CEJIEKIIMU U JJOMECTHUKALIUN. Y UCHHE
H. W. BaBumoBa o LleHTpax NpPOMCXOXKAECHUS M MHOT000pa3zus KyJbTYypPHBIX
pacteHuil. Posb cenekuuu B CO31aHUH COPTOB PACTEHUI U OPOA )KUBOTHBIX. CopT,
opoja, MTamMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnosa, ero 3HaueHue JIJIs1 CEIEKIIMOHHOMN paOOTHI.

Metoabl celeKUMOHHONW paldoThl. VCKyCCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBU Y aJIbHBIM. OTansl KOMOMHAIIMOHHOMN CCJICKIIHU. HcnpiTanue
OpOU3BOAUTENEH MO MNOTOMCTBY. OTOOp IO T€HOTUIY C IOMOUIBIO OLICHKH
(eHOTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ omouIbio aHaiu3a JHK.

UckyccTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJEKIIMOHHOM  paboThl.
PanyanoHHbI 1 XUMUYECKUI MyTareHe3 Kak UCTOYHHMK MYTalMi y KyJBTYPHBIX
¢opMm opranusmoB. lcnonb3oBaHHE T€HOMHOTO pEIaKTUPOBAHUS U METOJOB
pexomOuHanTHbIX JJHK 111 monmydenust ucxognoro marepuana aJis CEIeKIUH.

[Tomyuenue HIOJIUIIIIONIOB. BuyTtpuBnnosas ruOpuan3anus.
bnuskoponcTBeHHOe  ckpemmBaHue, WM MHOpuauHr.  HepoacrtBenHoe
CKpeIllMBaHUE, WM ayTOpuauHr. l'ereposuc u ero mnpuuuHbl. Mcnosp3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpunmzaunud. I[Ipeonosnenue Oecruioaus
MEXBHUI0BbIX THOPUI0B. JIOCTHKEHUS CENIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DesoIoYUAY.

CoxpaHeHHE U U3yYEHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUIN U UX
JTUKUX POAMYEH NIl CO3/IaHUSI HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SIICTBEHHBIX
KynbTyp. M3yuenue, coxpamerue u ynpasieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMBICIO6bIX  JHCUBOMHBIX 6 YeNAX VIyYuleHUs
CYWeCcma8yIowWux U Co30aHusi HOBbIX NOPOO, JNUHUL U KPOCCO8, 8 MOM Yucie C
NpUMEHeHUEeM CO8PEMEHHbIX Memo008 HAYUHBIX UCCIe008AHUL, NepPedosblX uoel u
nepcneKmuBHbIX MexHoI02UlL.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl n cxeMbl: «LIeHTpbI MPOUCXOKACHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHON HW3MEHUYMBOCTHY,
«Meroap! cenexkunny, «OtnanéHnas rudpuan3anusy, «MyTtarenes».

JlabopaTopHas padora «/3ydyeHne cOpTOB KYyJbTYPHBIX PACTEHUNA U MOPO/IL
JOMAIIHUX KUBOTHBIX).



JlabGopaTopHas padora «/3yueHrne METO0B CEJIEKIIMU PACTCHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHUI.

IKckypeuss «OCHOBHBIE METOAbI M JIOCTHXKEHHSI CEJICKIMM PACTCHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO35SHCTBO, B JIAOOPAaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/JI0THSl U CHHTETHYECKAS OMOJIOTHS

OOBbeKThl, UCHOJB3yeMble B OHMOTEXHOJOTHH, — KIETOYHBIE M TKaHEBbIC
KYJbTYpbl, MUKPOOPIaHU3MBI, UX XapaKkTepucTuka. TpaguuuoHHas OMOTEXHOJIOTHS:
XJIeOONeUeHne,  MOJYYEHUE  KHCIOMOJOYHBIX  MPOAYKTOB,  BUHOJEIHE.

MuxkpoOuosornyeckuii cuHTe3. OOBEKTBI MHUKPOOMOJOTMYECKUX TEXHOJIOTHH.
[IpousBoacTBoO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJIOTM M MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LEBI0 NOJYYEHHS] OPIraHU3MOB U MX KOMIIOHEHTOB,
COJIeprKallIiX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKUE MTYTH.

Kiterounass mHxkeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEH pPacTEeHUN U
KUBOTHbIX. Kpuobanku. Comartnueckas TUOpUIM3aLUA UM COMATUYECKUH
sMOpuoreHe3. lcnonb3oBaHWe TamjiONIOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpyKuus
AWLEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMK sEp KIETOK.
Texnonoz2uu 0300po6nenus, Ky1bMmueUpPOSaHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHass W TE€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpynpoBanue pekoMOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOW MH)KEHEPUH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOJIEMbI T€HHOM HHKEHEPUH.

Meauuunckue OuorexHonoruu. [loctreHomnHass uudpoBas MeaULMHA.
[TIIPauaraocTuka. MeTta®oa0MHBIN aHAIM3, TCHOLICHTPUYECCKUN aHaIM3 MpoTeoMa
YelIoBeKa Uil OLEHKM COCTOSHMS €ro 370poBbs. Mcmosib30BaHHE CTBOJIOBBIX
kierok. TapretHas Tepanua paka. 3D-OumoumkeHepuss aig  pa3pabOTKH
(yHIaMEHTAIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHMEM TEXHOJIOTMM TpEXMEpPHOro OMONPUHTUHTA M cKaddoiauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C I1EJbI0 oOecrnedyeHuss KOMOMHUPOBAHHOM
3amuThl OoT Bo30yautTeneit OPBU, ycraHoBiieHHWE MOJIEKYJISIPHBIX MEXaHH3MOB
¢ynxunonupoBanuss PHK-conepkaiyx BUpPYCOB, BBI3BIBAIOIIUX O0COOO OMACHBIE
3a00s1€BaHuUs YEIOBEKA U )KUBOTHBIX.



JemMmoHCcTpanumn

Tabnuupl u cxembl: «lcnonb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBIILIEHHOM
POU3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHXKEHEPUs».

JlabopaTropHnasi padora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX MPOIYKTOBY.

JKekypeus  «buorexHonmoruss — BaKHeEWIIas NPOU3BOAMUTENbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. Sapmlc)leHne N Pa3sBUTUEC 3BOJIOINUOHHBIX HpeIICTaBJIeHHﬁ B OMOJIOTHH

OpomonuonHas teopuss Y. JlapBuHa. IIpeanochUlKM BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBroKy1ie cuitsl 3BoJitoniny BuAoB o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI  OpPraHW3MOB, HACIEJCTBEHHAs HW3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBINA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTnueckoit reopuu 3Bomonuu (CTI). Heittpanshas Teopust
sBosoIMK. COBpEeMEHHasi 3BOJIIOIMOHHAS OWUONOrusl. 3HAYEHHE DBOJIIOIIMOHHON
TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA.

JemoHcTpauun

IToptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Uinep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, 1. U. [lImansraysen, x. Xonaeitn, . K.
benses.

Tabnuub! u cxembr: «Cuctema sxxuBoi pupo sl (1o K. Jlunuero)», «Jlectauna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GHOpMHPOBaHUS MPUCTTOCOOTIECHUN Y
pacTeHul 1 )KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapipyra mytemiecTBus Y.
Hapsunay, «Haxomku Y. JlapBuna», «®Popmbl OOpbOBI 3a CYIECTBOBAHHE,
«Iloponsr TomyGeit», «MHorooOpa3ue KyIabTypHbIX (OpM KamycTbl», «llopomabl
JIOMAITHUX >KUBOTHBIX», «CxeMa 00pa3zoBaHusi HOBbIX BUAOB (1o Y. lapBuny)»,
«Cxema COOTHOILIEHHUS JBWXKYIIMX CHUJ 3BOJOLUN», «OCHOBHBIE TMOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIIOLII.

Tema 2. Mukpo3BoJrouus u e€¢ pe3yabTaThl

[Tonynsiuus kak 3yeMeHTapHas eAuHuna 3BodMoUnH. COBPEMEHHBIE METO/bI
OIICHKM TEHETHYECKOTO0 pPa3HOooOpa3usi W CTPYKTyphl mnomyismnuii. 3meHnenue
reHooHJa TMOMYJSLUKA KaK »3JIEMEHTapHOE OHBOJIIOIMOHHOE SBJIICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHbie (aKTOpbl (IBWKYIIUE CHUJIBI) HBOJIONMH. MyTallmOHHBIN
npouecc. KomOunaTtuBHas u3MeH4UMBOCTb. Jlpeiid TeHOB — cliydaiiHble
HEHaIpaBJIeHHbIE U3MEHEHUS YacTOT ajuiesied B momyassuusax. DHPexT ocHOBATElIs.



Appexm oOymuinounoeo coprviwka. CHuUdCEeHUe 2eHemuyeckKo20 pa3Ho0Opa3UsL:
npuyunvl u creocmeus. Ilposenenue sghgpexma Opetigha eenos 6 6ONLUUX U MATILIX
NONYJAYUSIX. Murpauuu. N3onsamus TIOMYJISIIAM: reorpaduyaeckas
(mpocTpaHcTBEHHAs ), OMonoruyeckas (penpoyKTUBHAS).

EcrectBennbiii oTOOp — HampapBisoommi (pakrtop sBomonuH. DOpMbI
€CTECTBEHHOT0  0TOOpa:  JABWXKYIIUMN, CTAOWIM3UPYIOIMIUNA,  pa3phIBAIOIIUN
(mu3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE M 3BOJIIOIUS COLUAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHW3MOB  Kak  pe3yibTaT  MHUKPOIBOJIOLMH.
Bo3HukHOBEeHHE TPUCTIOCOOJIEHNI Y OpraHu3MOB. ApoMOop(h03bl U UANO0A AN TALIUH.
[Tpumepsl pucnocoOeHuit y opranu3MoB: Mopdooruueckue, Gu3noIorudeckue,
Onoxumuyeckue, mnoBeneHYeckne. OTHOCHUTENBHOCTh  IPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuum u cTpykTypa. BupmooOpazoBanue Kak pe3ysbTar
MUKpO3BOIOLMU. M3omsmus — kiatoyeBoil ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaAHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMITATPUUECKOE (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TOJUILIOUIU3AIIMS,
rudpuauzanus). JIUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponb 3BOTIOLIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXPAHEHUS
OouopazHooOpazusi. MUKPOIBOJIIOIMS M KOSBOJIOIMS IMAPAa3UTOB U HMX XO3SIEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEM.

JdemoHcTpanuun

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

Tabmuubr u cxembl: «MyTalMoHHas W3MEHYUBOCTHY, «llomymsimonHas
CTpyKTypa Buaa», «Cxema nposiBiieHUus 3aKoHa Xapau—BaitnOepray, «JIBmxymue
CUJIBl ABOJIIOLUNY», «DKOJOTUYECKAs M3OJSLMSA MOMYJsUUNA CeBaHCKOM (openmny,
«I"eorpaduueckas U30a1UUs JIUCTBEHHUIbI CHOMPCKOW M JIMCTBEHHHUIIBI 1ayPCKOI»,
«ITonmynsiMoHHbIE BOJIHBI YMCIEHHOCTH XMILHUKOB U KepTB», «CxeMa nercTBus
€CTECTBEHHOT0 0TOOpay, «Dopmbl 00pHOLI 3a cyliecTBOBaHUEY, « MHIyCTpHaIbHBII
MenaHu3My, «KuBble nuckomnaembiey, « I [IOKpOBUTENHLCTBEHHASI OKPACKa JKUBOTHBIX,
«IIpenynpexnaronias OKpacka >KMBOTHBIX», «DU3MOIIOTMUECKUE aJanTaiumny,
«IIpucnocoOIeHHOCT OPraHu3MOB U €€ OTHOCUTEIbHOCTHY, «Kpurepuu Bumay,
«Bugpl-nBoitHukn», « CTpykTypa BUaa B mpupoae», «CrnocoOsl BUI000pa30BaHusD,
«I'eorpaduueckoe BUI000pa3oBaHUE TPEX BUAOB JIAHABIIICH», «JKOIOrHUYECKOE
BU000pa3oBanne BHIOB cuHully, «llomumiounsr pacrenuit», «KamycTtHo-
peaeUYHBIN THOPUIT.



O6opynoBanue: repbapuul pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTUIl U
3BEpe ¢ mpuMepaMu pa3IuvHbIX MPUCTIOCOOIEHUH, Uydelia MTULl U 3BEPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHWil ONM3KUX BUIOB, OOPa30BaBIIMXCS PA3TUUYHBIMU
croco0amu.

JlaboparopHnasi pabora «BblsiBiIeHIE U3MEHYMBOCTH Y 0COOEH OTHOTO BUJIA».

Jlaboparopnasi pabora «IIpucnoco6ieHust OpraHu3MOB U UX OTHOCUTENIbHAS
E1€CO00Pa3HOCTDY.

Jlaboparopnasi pabdora «CpaBHeHHE BHJIOB MO MOP(DOIOTUYECKOMY
KPUTEPHUIO).

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Mertoabl u3ydeHuns Makpo3BoJIroLMH. [laneoHTonornyeckue MeToapl U3y4eHUs
sBositonnu. Ilepexoiupie Gopmbl U PUIIOTEHETUYECKUE PSAIbl OPTaHU3MOB.

buoreorpapuyeckue meronbl u3ydeHus sBoitounu. CpaBHeHue ¢GIIopbl U
dbayHbl MaTepUKOB M  OCTPOBOB. buoreorpadguyeckue o6mactu  3eMIIu.
BuabaHIEMUKY U PETUKTBHI.

OMOpPHOJIOTHUECKHE U CPAaBHHUTEIbHO-MOP(OJOrHYECKHE METOMbI W3y4YEHUs
ABOMIIOLMHU. ['eHeTHYecKne MEXAaHM3Mbl HBOJIIOLMU OHTOT€HE3a M TOSBICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OpraHsbl.
PyaumenTtapHsle  opranbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHMUYECKHUE U MAaTEMaTHUECKUE METO/Ibl U3yUEHUS IBOJIOLUU. [ OMOJIOrHUHbIE
redbl. COBpEMEHHBIE METO bl TIOCTPOEHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MYTallUH U 3BOJIFOLUS TEHOMOB.

OO6mue 3aKkOHOMEpPHOCTH (TIpaBUJIa) ABOJONUU. [IpuHyun cmenvl QyHKYUI.
HeoOpatumocTs 3BOMIONMU. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLIUY.

JlemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkensb.

Tabmuupbl u cxembl: «DUTOTEHETUYECKUI PsIT JIOMIAN», «APXEONTEPUKC,
«3Bepo3yObie  smepel», — «Creronedansy,  «Punuoduter»y,  «CeMeHHbIC
nanopoTHukn», «buoreorpadguueckue 30HBI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktby, «HauanpHble cTaauM SMOPHOHANBHOIO pPa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpBHI UENOBEKa M IIUMIaH3e», «l JIaBHBIC
HAIpPAaBIICHUS 3BOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTHU HBOJIOLIUNY.

ObopynoBaHue: KOJJIEKIHUU, repOapuu, MYJSKHM HCKONAEMbIX OCTaTKOB
OpraHu3MOB, MYJISI)KAU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIINA HACEKOMBIX.



Tema 4. IIpouncxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

Haydnble runoressl MPOMCXOXKACHHUS >KU3HU Ha 3emie. AOuWoreHes u
naHcrepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKACHUM KU3HHU (KPEAMOHU3M).
['mnoTe3a NOCTOSIHHOTO CaM03apOKICHUS KU3HU U €€ ONIPOBEPKEHUE ONbITaMU D.
Penu, JI. Cnasnnmanmanmu, JI. I[Tactepa. [IponcxoxxaeHue sKu3HU U aCTPOOHUOIOTHS.

OcHoBHBIE Tanbl HeopraHuveckoi sBomonuu. [Inanerapuas (reojgoruyeckas)
ABOJIONMS. XUMUYECKask IBOMIONUS. AOMOTeHHBI CUHTE3 OPraHUYECKUX BEIIECTB
u3 Heoprannueckux. OnbiT C. Mumiepa u I'. FOpu. O6pa3oBanue noiamumepoB 3
MoHoMepoB. KoanepBatHass runoreza A. WM. OnapuHa, runore3a NEPBUYHOTO
oynboHa J[>x. Xomelina, renernueckas runores3a I'. Mémnepa. Pu6o3umsl (T. Yek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE
ITPOTOKJIETKH.

Hcropus 3emnn 1 MeTo bl €€ n3ydeHus. Vickonaemble OpraHM4eCKue OCTaTKH.
['eoxpononoruss u e€ meroasl. OTHOCUTENbHAs U aOCONIOTHAsI T€OXPOHOJIOTHS.
['eoxpoHoIOrNYECKast mKaja: 30HbI, dPbl, IEPUOJBI, STIOXU.

HauanbHble 3Tansl opraHnyecKoi 3BoonnH. [1osiBIIeHNE 1 3BOIIOLMS IEPBBIX
KJIETOK. OBoJolMs MeTabonn3ma. BO3HUKHOBEHHE TEPBBIX  HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIIIEHKH KAaK aHAJIOT MEPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHUOTHI.

[IpoucxoxneHne s3ykapuoT (CUMOHOreHe3). DBOIIOIUOHHOE TPOUCXO0XKIEHNE
BUpPYCOB. IIpouCXOXIe€HHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOIMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pactenunil. Bpixon pactenud Ha cymy. llosBiieHHMe CHOpPOBBIX pAacTeHHM H
3aBoeBaHME UMM cCymnd. CeMmeHHble pacTeHus. [IpOMCXOKIEeHHE IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tanbl 3BOJIOLIUU KUBOTHOro mupa. OCHOBHbIE apoMop(o3bl
AKUBOTHBIX. Bennckas (ayna. KemOpuiickuili B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentunuid. [IpoucxoxeHre MICKONUTAIOINX U
ntul. [lpuHoun kmoueBoro apomopdos3a. OcBoeHue OeClO3BOHOYHBIMU U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3zutne xu3HM Ha 3emile MO 3paM M MEPUOJAM: apXeW, MPOTEPO30M,
najaeo30H, Me3030H, KaitHo30#. O01as XapaKTepruCcTUKa KIMMaTa U re0JIOTHYeCKuX
npoueccoB. [losiBlieHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Fa30BbIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPaHUSI — JKOJOTMYECKHE KPHU3UCHI Mponuioro. [IpuunHsel n
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobennoct. [Ipobrema coxpanenus 6uopasHooOpa3us Ha 3emIie.



CoBpeMeHHas cuctemMa opranuueckoro mupa. [IpuHuunel kiaaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE IPYIIIbI OPTaHU3MOB.

JemoHCcTpauumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. I[Tactep, . U. Meunukos, A. N.
Omnapun, [Tx. Xonnein, I'. Mémnep, C. Muinep, I'. FOpu.

Tabnuiel u cxemsl: «Cxema onbita @. Peauy, «Cxema onsita JI. [Tactepa no
U3YUYEHHUIO CaMO3apoKIeHUs Xu3Hm», «Cxema ombita C. Mummnepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOM  3BOJMIOIUN»,  «['€oXpoHOJIOrMYEeCcKass  ILIKauay,
«HauanpHble 3Tanbl OpraHUYecKol 3BoNOIUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOunoreHeza», «Cucrema >KUBOW mpuponsl», «CTpoeHHe BUpYCay,
«Apomopdossl  pacteHuity, «PuHHOPUTB», «OTHOKIETOYHBIE BOIAOPOCINY,
«MHorokneTounsle Bojopocin», «Mxuy, «llanoporHukn», «l'oJ0CEMEHHbIE
pactenus», «Oprassl IBETKOBBIX paCTEHUIN», «CXema pa3BUTHS )KUBOTHOT'O MHUPaAY,
«Apomopdo3sbl KUBOTHBIX», «[Ipocrteiimmey, «Kumednomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PbviOb», «3eMHOBOIHBIE», «lIpecMbikaromuecsy,
«Ituney, «Mnekonuraronmey», «Pa3Butrue )Xu3HU B apXerucKou spe», «Pa3Butue
KA3HA B MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HU B MAJICO30MCKOW 3peEy,
«Pa3BuTHE KNU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KNU3HU B KaHO30MCKOU 3pe»,
«CoBpemMeHHasl CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapur pacTEHUN Pa3IUYHBIX OTJEIOB, KOJUICKIIMHU
HaCEKOMBIX, BJIAKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uyuesia NITUILl U 3BEpel, KOJUICKIIUU
OKaMEHEJOCTEH, TOJIE3HBIX HCKOMAeMbIX, MYJSDKM OPraHUYEeCKUX OCTATKOB
OpraHU3MOB.

BupryanbsHnas jadoparopHas padora «MozaenupoBanue onbiToB Musepa—
HOpu 1o n3yyeHunto abMOreHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHN B IEPBUYHON
atMocdepe».

JlabopaTopHass paGora «/3yueHne W ONUCAHUWE HCKOMAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOB).

IpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTpPOEHUS paCTECHUMN
Pa3HbIX OTAEIOBY.

IMpakTnueckasi padora «3yyeHue oCOOCHHOCTEW CTPOCHUSI MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaenue yejioBeka — aHTponorenes Pasaensl

M 33]1a4¥ aHTPOMOJOTUU. MeToIbl aHTPOIOJIOTHH.

CraHoBNIEHHE TPEACTABICHUN O MPOUCXOXKACHUH 4esloBeKa. Pennrnosnbie
B033peHMs. COBpeMEHHbIE HayYHbIE TEOPHUHU.

Cx0AcTBO UenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJIOKEHNUE YETIOBEKA.
CBuzerenbcTBa CXO/JICTBA YeJIoBeKa c YKUBOTHBIMH:



CpPaBHUTEIBHOMOP(OJIOTHUECKHE, AMOPHUOIOTUYECKHUE, ¢dbusnomnoro-
OnoxuMuyeckue, TmoBefaeHYeckue. OTauMuMs  4YeloBeKa OT  KUBOTHBIX.
[IpsAMOX0kKIEHNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHE TOJIOBHOTO
MO3ra U BTOPOIl CUTHAIbHON CUCTEMBL.

JBrokymue cuibl ((pakTopbl) aHTpOIOreHe3a: OMOJIOruYecKre, ColUaIbHbIE.
CooTHollleHHE OMOJIOTUYECKUX W COIMAIbHBIX (DAaKTOPOB B aHTPOIOTEHE3E.
OcHOBHBIE CTauM aHTpororeHeza. PaHHue uyenoBekooOpa3Hble 00€3bsHbBI
(TPOKOHCYJIBI) U paHHUE TIOHTUJIBI — OOIIKME TIPEAKU YeTTOBEKOOOPa3HBIX 00€3bsiH 1
moJel. ABCTPAJIONUTEKN — JIBYHOTHE MPEIKH JroAei. YemoBek yMenblil, epBbIe
M3TOTOBIICHUS OPYAHUM TpyAa. YenoBeK NpsIMOXOIAIINAN U IIEPBBIA BBIXOJ JIFOAEH 32
npeneinsl Appuku. YenoBek reiaenb0eprckuii — oOUIuii mpe1oKk HeaH 1epTaTIbCKOTro
YEJIOBEKAa M 4YEJOBEKa pa3yMHOro. YenoBeK HeaHIAEPTaANbCKUM Kak BHJ JIKOJCH
XOJIOHOTO KinMMarta. YenoBek pa3yMHbId COBPEMEHHOTO THIIA, JIEHHCOBCKUUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 32 MpeaeiaMu AQpuku.

[TameoreneTrka 1 najaeoOreHOMHUKA.

DBOJIIOLHSI COBPEMEHHOTO 4eNoBeKa. ECTECTBEHHBI OTOOp B MOIMYISLUAX
yesnoBeka. MyTallMoOHHBIM mporecc W noiaumopdusMm. I[lonmynsauroHHbIE BOJHBL,
Aapeid reHoB, Murpauus U «3PGEKT OCHOBATENIS» B MOMYJISALMIX COBPEMEHHOTO
YEI0BEKA.

Yenoseueckne pacel. [loHstue o pace. bosbmme pacel: eBporeonaHas
(eBpaswmiickasi),  aBCTpaJIo-HETrpoMJHAas  (dKBaTOpuajibHas),  MOHTOJOUIHAsS
(a3uarcko-aMepukaHckasi). BpeMss W myTH paccefieHusi 4eloBeKa IO IJIAHETE.
EauncTtBO  yenoBeueckux —pac. HayuyHas  HecocTOSTENbHOCTh — pacH3Ma.
[Tpucnoco61eHHOCTh YeT0BeKa K pa3HbIM YCIOBUIM OKpYyXKaroiiei cpeanl. BiausHue
reorpaduueckoit cpeibl u aperida reHoB Ha MOP()OJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexaucuuruinHapable  MeToAbl B (Qusnueckodt  (OMOJIOTUYECKOM)
AHTPOIIOJIOTUM.  OBOJIIOIIMOHHASI ~ aHTPONOJIOTUS M MAJE0aHTPOIOJIOT S
YeJIOBEUECKUX MOMYJsUHiA. broconuanbHble HCCIeq0BaHUS IPUPO/IBI YEIOBEKA.
HccnegoBanne KO3BOJIOUMMA OHOJOTUYECKOTO UM COLMAJIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetst: Y. lapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnuupl 1 cxeMbl: «MeTobl aHTPOTOJIOTUNY, «['0JOBHOM MO3T YeIOBEKay,
«YenosekooOpa3Hbie 00€3bsiHBDY, «CKENeT YeloBE€Ka U CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbI», «/[BHXKYyIIME CUIIBI AHTPONOTE€HE3a», « IBOJIIOLIMOHHOE
IpPEBO  4ENOBEKa», «ABcCTpajionutek», «YemoBek  ymenslit», «YemoBek
NPpSIMOXOAIIMIY, «J[eHncoBckuii dyenoBek» «Heannepranbiby, «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl SBOJIOLNHU YEJIOBEKa», «Packl ueioBeKay.

OOopynoBanue: MyJSKH  OKaMEHENIOCTEH, TMPEeIMETOB MaTepHAIbHON
KyJIbTYypbl TPEAKOB UeloBeKa, penpoayknuu (dortorpaduu) KapTHH C



MU(DOJIOTHYECKUMU W OMOJEHCKUMHU CIOKETaMU MPOUCXOXKJECHUS YEJIOBEKa,
doTorpadguu HaxoI0K UCKOMAEMbIX OCTaTKOB YeJIOBEKA, CKEJIET YeIOBEeKa, MOJIEINb
yepena 4yesioBeKa 1 yepena IUMIIaH3€e, MOJIENIb KUCTH YEJIOBEKa U KHCTH IIMMIIaH3e,
MOJEJH TOpCa MPEIKOB YETIOBEKA.

Jlaboparopnasi pabora «/3yueHue o0COOCHHOCTEH CTPOCHMSI CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas: padora «/3yueHne 3KOJIOTMYECKUX a/IallTallui YETOBEKAY.

Tema 6. IK010rusl — HAyKa 0 B3aHMOOTHOILICHUAX OPTraHU3MOB U
HAJOPraHU3MEHHbIX CHCTEM C OKpY KaloLe cpenoi

3apokIeHne U pa3BUTHE 3KoJIoruu B Tpyaax A. ['ym6onbara, K. @. Pynwe, H.
A. Cesepuona, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
9Kos0ruu. CBS3b 3KOJIOTUHU C APYTUMH HAyKaMHU.

Metons! sxonoruu. IToneBbie HaOMIOAEHNA. DKCIIEPUMEHTHI B SKOJIOTUU:
NpUpoAHble U JabopaTopHbie. MopaenupoBaHue B JKOJOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00aTbHBIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM JUI1  YEJIOBEKA. OJKOJOTHMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€H 4eJIoBeUeCcTBa ¢ npuponor. PopmupoBaHue
AKOJIOTHYECKOM KYJIBTYpPBI M 3KOJIOTUYECKOM IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, 2. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxembl: «Pa3gensl sxonorun», «MeTonpl 3Komorum», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTopHasn padora «3yuenue METO/IOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dkojorudeckue (HpakTopsl U 3aKOHOMEpPHOCTU uX AeicTBus. Kiaccuduxanms
AKOJIOTUYECKUX (PaKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTpOoNoreHHbie. O0ume
3aKOHOMEPHOCTH JEUCTBUS dKojormdyeckux (akropos. IIpasumno munumyma (K.
Mnpenrens, 0. JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue axktopsl. CBET Kak 3kosiornueckuii hakrop. JleiicTBre pa3HbIX
YYAaCTKOB COJHEYHOTO CIEKTPA Ha OPraHU3MBbl. JKOJIOTMYECKHUE TPYNIbl PACTCHUM
Y ’KUBOTHBIX MO OTHOLIEHUIO K CBeTy. CUTHaNBHASA POJIb cBETa. POTONEPHOINA3M.

Temneparypa kak skojoruueckuit ¢akrop. JleiicTBue TemmepaTypbl Ha
opranu3Mbl. [IOMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



BrnaxHocte kak skojormueckuil ¢aktop. IlpucrnocobneHuss pacTteHuid K
noJJIep>KaHui0 BoJHOro Oananca. Knaccudukaius pacTeHUid MO OTHOIIEHUIO K
Boze. [IpucrnocoOaeHus sKUBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl oOWTaHMSI OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAas,
rIyOMHHasT  MOJIOYBEHHAs,  BHYTpPUOpPraHM3MEHHas.  DPU3NKO-XUMUYECKHE
0COOEHHOCTH cpefi o0uTaHus opranu3MoB. [Iprucnocobiienrs opranu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE pPUTMBI. CyTOUYHBIE U
rofiuyHbeie puTMbl. [IpuCrnocoO0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH KU3HU.

Kuznennsie hopmbl opranu3mMoB. [lousTue o xusznenHou hopme. XKuzHeHnsie
dbopMBbl pacTeHUU: JEpeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpaBBHI,
OJIHOJIETHHE TpaBbl. KU3HEHHBbIE (POPMBI KUBOTHBIX: TUJIPOOHUOHTHI, TEOOMOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HU.

buotnueckue paxropbl. Buasl OMOTHUECKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koormepaius, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUSL  (Tomuueckue,  dopudeckue, Qpadpuueckue). 3HAYCHUE
OMOTUYECKHUX B3aUMOAECHCTBUH [l CYILIECTBOBAHMS OPraHU3MOB B Cpe/ie OOMTaHUS.
[IpyHIMT KOHKYPEHTHOT'O UCKIIIOUCHHS.

JeMoHcTpanuu

Tabmuubr u cxembl: «Okosornueckue (axTopb», «CBETOBOM CHEKTPY,
«IKOJOTMYECKUE TPYMIbl )KUBOTHBIX MO OTHOIICHHIO K CBETY», «TemIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3MOJOTHYECKHE aJanTaluu
KUBOTHBIX», «Cpeabpl OOUTaHUS OpPraHu3MOB», «bHOJOrHMYECKHE PUTMBIY,
«Kuznennsie Gopmbl pacTeHui», « KuzneHHbie POPMbI KUBOTHBIX),
«IKOCUCTEMA MIMPOKOIUCTBEHHOIO JIECA», «IKOCUCTEMA XBOMHOIO Jieca», «llenn
MUTaHus», «XuiHuuectBoy», «llapazutnsm», «KonkypeHuus», «CumMOHO3»,
«KomMmeHcanusmy.

OGopynoBanue: repdapu pacTeHU W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIMSHUIO PA3JIUYHBIX 3KOJOTMYECKUX (HaKTOpoB, repOapuu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHUM, CBETOJIIOOMBBIC, TEHEIIOOUBHIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJIJIEKIIUH TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHMI, yydyena NTHULl U 3Bepei, repdbapuun
pacTeHul, OTHOCSAUIMXCS K Turpoduram, kcepoduram, Me3opuram, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeiaax,
repOapu W KOJUICKIIMM PACTEHWA W SKUBOTHBIX, OOJIAAIONMIUX YepTaMu
MPUCTIOCOOJICHHOCTA K CE30HHBIM HW3MEHEHHUSIM YCJIOBHM JKH3HU, TepOapuu u



KOJUIEKI[UM PACTEHHM M >KMUBOTHBIX PA3NMYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMUHBIX OMOTUUYECKUX B3aUMOICHCTBUSX.

Jlaboparopuasi pabGora «BbisiBiIeHHE MPUCITIOCOOTICHUI OpPraHu3MOB K
BIIMSIHUIO CBETA.

Jlaboparopnasi pabGora «BbisiBiIeHHE MPUCITIOCOOTICHUI OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBD».

JlabopaTropHasi pa6oTa « AHATOMUYECKHUE OCOOEHHOCTH PACTEHUM U3 Pa3HbIX
MECT OOUTaAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKUE XapaKTEPUCTUKH MOITYJISILIVH. [Homynsiiust KaK
Ounonornyeckasi cucrema. Pojib HEOMHOPOIHOCTH Cpefibl, Pu3ndeckux 6apbepoB U
0COOEHHOCTE OMOJIOTUU BUJOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyyanuid. OCHOBHBIE TMOKa3aTelyd MNOMYJSLUHA: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TIOJIOBasi CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nonysanuu. OIeHKa YHCICHHOCTU MOMYJISIUU.
JluHaMyKa MOMyJISIUMU U €€ peryisuus. buoTuyeckuil moTEeHUMaN MOMYJISIIUU.
MopaenupoBanue TUHAMUKH onyJianuu. KpruBbie pocta YMCIEHHOCTH MOMYJISIIUU.
Kpusble BbDkuBaHUSA. Perynsiuss 4HCIEHHOCTH NOMYJSIUNA: poiib (PaKTOpPOB,
3aBUCSIIUX U HE 3aBUCAIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATEruH BUIOB (I- U
K-ctpaterun).

[Tonsitue 00 skosornueckoi Huile Buaa. MecrooOutanue. MHOroMepHas
MoJesb 3Koaorndeckou Humm JIx. M. XaTunHcona. Pazmepsl 5KOJI0rn4eCcKOr HUILLIU.
[ToTeHuManbHas U pealn30BaHHAas HUILIU.

Bua kak cucrema nomynsanuil. Apeansl BUIIOB. Buabl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHHSI M MUIpalluil KUBOTHBIX. buonornueckue
WHBa3UH Yy>KEPOJHBIX BUIOB.

JlemoHcTpanumn

IToptper: k. 1. XaTunHCOH.

Tabmuubl ¥ cxeMbl: «DKOJOTHYECKHE XapPAKTEPUCTHKU  TOMYJISIIHI,
«IIpocTpaHcTBEHHass  CTPYKTypa  Homyjanuu», «Bo3pacTHble  nHpaMuabl
nonyysiqun», «CKOpOCTh — 3acesieHHs] TMOBEPXHOCTH  3eMJIM  Pa3IMYHBIMU
opranuzmMammn», «Mojeib 3kosiorndeckor Humu Jx. M. XaTauHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMHA )KUBOTHBIX.

JlaboparopHnasi padora «IIpucnocoOneHust ceMsH PaCTEHHI K pacCEeICHUION.

Tema 9. Ikon0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OopraHu3MaMu B OMOIICHO3E.



Okocuctema kak OTKpbIiTas cucrema (A. Jx. Tencnu). @yHKIHMOHAIbHbBIE
OJIOKM OpraHM3MOB B OJKOCHCTEME: NPOIYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue 1enud u cetd. AOHOTHUECKHE OJIOKU
skocucteM. [TouBbI U Uikl B 3kocucTeMax. KpyroBopoT BemecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  dSKOCHUCTeMbl. buoMacca ©  MOPOAYKIMS.
DKOJIOTUYECKHE MUPAMU/IBI Uicel, OMOMACChl U SHEPTHUH.

Junamuxka skocucmem. Kamacmpoguueckue nepecmpouixu. Daykmyayuu.
HampaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cykileccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W MX MPUYUHBI. AHTpPONOTE€HHBIE BO3JCUCTBUS Ha
cykueccuu. KnmmakcHoe coobiiectBo. buopasnoodpasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbl 03€P U peK. IKocucmemvl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATpo3KocHcTeMa. ArporeHo3. Pazmmuuns
MEXIYy aHTPOIOTC€HHBIMU U IPUPOTHBIMHU IKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOodskocucteM. [opoackas
dnopa u ¢dayna. Cunantponuzanus Tropojckod (ayHsl. buonorumueckoe u
X035TUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKkOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
sKocucTteMax. Ponb kackaomozo sgpgexma u 6ud08-30uguxamopos (Kiouesvix
6u008) 6 hyHKyuonuposanuu sxkocucmem. llepeHOC PHEPTUU U BEILECTB MEXKIY
CMEXKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, IMOIYJIALMNA U 9KOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBUM.

Mexanuzmbi 6o30eticmeus 3a2psA3HeHUli Pa3HbIX MUNO8 HA CYOOP2aAHU3MEHHOM,
OpP2aHUSMEHHOM,  NONYJAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOGbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030€UCMBUSL.

Merononoruss MOHUTOPUHTA €CTECTBEHHBIX M AHTPONOTEHHBIX HAKOCHUCTEM.

JdemoHcTpanumn
[Toptpet: A. Ixx. Tencnu.
Tabnuiel W CXEMBL: «CTpykTypa  OumoleHO3a»,  «IKocHucTema

MIUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOrO jeca», «DYyHKIMOHAIbHbIE
TPYIIbI OPraHU3MOB B 3KOcUCTEME», « KpyroBopoT BelecTB B akocuctemey, «llenu
nutaHus (TmacTOWINHAS, JETPUTHAS)», «DKOJOTHYECKas MUpamMuaa Yucem,
«IKojoruyeckas mupamMuaa OMoMacchl», «IKOJOTUYECKasl MUpaMUa SHEPTUN,
«O06pazoBanne Oonotay, «I[lepBuunas cykieccus», «BoccTranoBieHue jeca mocie
noxapa», «9KocucteMa o03epa», «ArpoueHos», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUHU B arporeHosey, «[Ipumepsl ypboskocucrem.



O6opynoBanue: repbapuul pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTUIl U
3Bepeil, repdapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIEIhb
HKOCHUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvucanue ypO03KOCUCTEMBD.

Jlabopatopuasi pabGora «/3ydeHue pa3zHooOpa3usi MEIKHUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

JKCKypeHust «IKCKYpCUsi B TUIIUYHBIA OMoreorieHo3 (B nyOpaBy, OepesHsK,
€JIbHUK, HA CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKcKypeust «DKCKypCHsi B arposKocucteMy (Ha Moje Wi B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCHUCTEMA

buocdhepa — obOmernanerapHas oOojouka 3emMiiM, A€ CYILIECTBYET WU
CyIlIECTBOBaJIA *KW3Hb. Pa3ButHe npencrarieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnanackoro o ouocdepe. O6mactu 6uocdeps! u e€ coctas. JKupoe
BEILECTBO OMOChEpBI U ero PyHKIUU.

3aKOHOMEpPHOCTH CylecTBOBaHUs Ouocgepsl. OcobeHHOCTH Ouocdepsl Kak
rJ100anbHON 3KOcUcTEMBI. JIlnHamMmuyeckoe paBHOBecHe B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMUYECKUE UKIIBI (YIJIepoaa, a30Ta). PUTMUYHOCTS SIBJIEHUH B
ouocdepe.

3onanbHOCTH OMochepsl. [TonsTre 0 Ouome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOIHBIE JIECa, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIN, CABAHHBI, TyCTHIHH,
TPONUYECKHUE Jieca, BBICOKOrOpbs. Kimmar, pacTUTENbHBIA W KUBOTHBIA MHP
OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO TOTCHIIMAJIA U
ouochepHbIx GyHKIUHA. JleMoHcTpanuu

[Toptpetsl: B. . Bepranckuii, 9. 3rocc.

Tabmuubr u cxemsl: «'eochepsr 3emnn», «KpyroBopor azora B mpupoje»,
«Kpyrosopot yrinepoaa B mnpupone», «KpyroBopor kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupone», «OcHOBHbIE OMOMBI cymmny, «Knumatuueckue
nosaca 3emum», « Tynapa», «Taitray, «CMmemannbiii gecy», «lLIMpoKkoIMCTBEHHBIM
nec», «Crenby, «CaBanHay, «IlyctbiHsay, « Tpornnueckuit gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. HestoBek M OKpyka0OLIAS Cpeaa

DKOJIOTUUECKHEe KPU3UCHl W WX NpUUMHBL. Bo3nelcTBue uYenoBeka Ha
ouocgepy. 3arpszHeHne Bo3AyIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJAHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBbsl. OxpaHa TMOYBEHHBIX
pecypcoB. I3meHenue knumara.

AHTpPONIOTE€HHOE BO3JECHCTBHE HA PACTUTENBHBIN U KUBOTHBIM mMup. OxpaHa
PACTUTENHHOTO U KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIIBI OXPAHBI IIPUPO/IBI.



Kpacasie xuurun. Ocob6o oxpansembie mpupojnbie Ttepputopun (OOIIT).
boranndeckue canbl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHLMUIBI YCTOMYHMBOTO PA3BUTHUS YEJIOBEUECTBA U IPUPOJBI.
PannonanpsHOe  TPUPOAOIONB30BAHME U COXpAaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3emin. OOmIME 3aKOHOMEPHOCTH TJI00ANTbHBIX 3KOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSATHBIE MOCIECTBUS.

Pa3zBuTne METOAOB MOHUTOPHHIA pa3BUTHUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOoCnocobHot snepeemuxe. buonocuueckoe paznoobpasue u 6uopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneuugarouue O00OCMyn K
uHgopmayuu no COCMOSAHUNO OMOENbHbIX 6Uud08 u dxocucmem. OCHOBbL
aKOpeaduIumayuu SKocucmem u cnocobos 60pvovl ¢ OLUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemHuvlx 3KOCUCMEM.

JlemoHcTpauun

Tabnuub! u cxemsl: «3arpsa3HeHue arMochepoi», «3arps3HeHue ruapochepon,
«3arpsi3HeHue nouBwDy, «IlapHukoBsIil 3P dexT», «Ocod0 oxpaHsieMble TPUPOTHBIE
Teppuropun», «Mojenu ympasiasieMoro mwupa». O6opyaoBanue: dortorpaduu
OXpaHsieMbIX pacTeHuid M KUBOTHbIX KpacHoil kuuru Poccuiickoit Peneparuu,
KpacHoii kauru permona.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHOJIOT'MX HA YPOBHE CPEJHEI'O OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

[InanupyemMble pe3ylbTaThbl OMMUPAIOTCS HA BEAYIIUE IIEJIEBbIE YCTaHOBKH,
OTpaxkarolllie OCHOBHOM, CYIIECTBEHHBIN BKJIA]] U3y4aeMOM MPOTPaMMBbI B pa3BUTHE
JUYHOCTU OOYYAIOIIMXCS, UX CIOCOOHOCTEH C HCIOJIb30BAaHUEM OOOpPYIOBaHUS
neHtpa «Touka pocTay.

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBmuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOEHUS
OoOyYaroImMUMUCA TporpaMM CpeIHEro o0miero o0pa3oBaHUs: JIMYHOCTHBIE,
MeETaIpeAMETHBIE U MTPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHHS MPOrPAMMBI 10 OMOJIOTUU
BBIJICJICHBI CIIEIYIOUIUE COCTaBIIAIONIME: OCO3HAHHE OOYYAIOIIMMUCS POCCUHUCKON
I'PAXKJAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOINPEACNICHUI0, Haluuyue momueayuu K  OOy4eHUI0  OHOJIOTHUH,
yeleHanpaegienHoe paszeumue BHYTPEHHUX YOEXKICHHM JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX LEHHOCTEH U HUCTOPUYECKHUX TPATULUN pa3BUTHS OHOJIOIMUYECKOIO
3HaHUS, 20MOBHOCHIb U CHOCOOHOCMb 00YUAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATENBbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHM, IPUCYILUMH CHUCTEME
OMOJI0rMYecKOro 00pa3oBaHus, HAIUYUEe NPABOCOZHAHUS FKOTIOTUYECKON KYJIbTYPHI,
CNOCOOHOCMU CMABUMb ENH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSI IPOrPAMMBI 0 OMOJIOTMH JOCTUTAOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATENbHOM JEATEIbHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMA  POCCHUMCKMMHU  COLIMOKYJBTYPHBIMU, HCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHM IICHHOCTSIMU, MPUHATHIMM B OOIIECTBE MpaBUIAMU U
HOpMaMH OBEACHUS U CIIOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHUS], CAMOBOCITUTAHUS
M CaMOpa3BHUTHsI, Pa3BUTUSA BHYTPEHHEW TMO3MIMM JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY M IPABOMOPSAKY, YEJIIOBEKY TPy/Aa U CTaplIeMy MOKOJEHUIO,
B3aMMHOI0 YBa)KE€HHUSA, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYpPHOMY HACIEAUI0 U
TpaauLIMsIM MHOTOHAIIMOHaNbHOTO Hapoaa Poccuiickoit ®depepanuu, mpupoae u
OKpY’KarolIEen cpele.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yUeOHOT0 npeamMeTra « Buoaorus» qomKHbI
OTpaxkaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarouuxcsi PYyKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllUl, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX



TPaAUIIMOHHBIM IIEHHOCTSM POCCHUICKOr0 OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
ONBITAa U ONBITA ACATEIBPHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh IPAKAAHCKOM MO3UITMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€HAa  POCCHIICKOrO  OOIIECTBa;  OCO3HAHHUE  CBOMX

KOHCTUTYITMOHHBIX TIPAaB M 00S3aHHOCTEH, YBAKCHHE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEIbHOCTH MPU CO3JJaHUH YUEOHBIX
MIPOCKTOB, PEIICHUM YYCOHBIX W TIO3HABATEIBHBIX 3a/ad, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB; CIIOCOOHOCTH OMPELIISITE COOCTBEHHYIO ITO3HITHIO
10 OTHOIIICHUIO K
SIBJICHUSIM COBPEMEHHOW JKM3HU M OOBSCHATH €€; YMEHUE YUYUTHIBATH B CBOMX
JNEUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOICUCTBUS JIFOJEH C pa3HbIMU
yOCXKIACHUAMM, KYJIbTYPHBIMH IIEHHOCTSMM M  COIIMAJbHBIM  IOJOKCHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOIO BBIMOJHEHUSI YUCOHBIX,
MO3HABATEJbHBIX W MCCIEAOBATEIBCKUX 3aJlau, YBAXKHUTEJIBHOTO OTHOIIEHUS K
MHEHHUIO ONIMOHEHTOB MNpPH OOCYXJICHUH CIOPHBIX BOIMPOCOB OHOJOTHYECKOTO
COJICpKAHUS; TOTOBHOCTh K T'YMAHHUTAPHOW W BOJIOHTEPCKOW MEATCIBHOCTH; 2)
NAaTPUOTHYECKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOM TPaXTaHCKON UJICHTUYHOCTH, MATPUOTU3MA,
YBa)KE€HHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH repen PonnHol, ropoctu
3a CBOM Kpal, CBOKO PoauHy, CBOM S3bIK U KYJbTYpPY, NPOIUIOE U HACTOAIIECE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu; HEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY
HAaCJICIMIO U MTaMATHUKAM MPUPO/IBI,
noctuxeHusM Poccum B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTUSX, TPYIE;
CIIOCOOHOCTH OIIEHWBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAaHOBJICHUE M Pa3BUTHE
OMOJIOTHH, TIOHHMAaHHWsl 3HAYEHHS OWOJIOTMH B IIO3HAHWHM 3aKOHOB TNPHUPOIBI, B
KU3HU YEJIOBEKa M COBPEMEHHOT0 OOIIECTBA; HJIeHHas YOeK IEHHOCTh, TOTOBHOCTD
K CJIY’KeHHI0 U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUSA:

OCO3HAHHWE JTYXOBHBIX IEHHOCTEW POCCHUICKOTO Hapoja; chopMUPOBAHHOCTD

HPaBCTBEHHOT'O CO3HAHUS, dTHYECKOTO MOBEJICHUS; CIIOCOOHOCTh OIEHUBATh

CUTYallMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIIET0; OTBETCTBEHHOE OTHOIIICHHE
K CBOMM pOJMTENSIM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS



IICHHOCTEH CEeMEWHOW XHM3HH B COOTBETCTBHU C TPAJAUIIUSAMH HapoaoB Poccuu; 4)
3CTETUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOUICHUI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKMUBOM IPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMUHOCTH;

S) pusnyeckoro BocnuTaHus, POPMHPOBAHUSA KYJIbTYPbI 310POBbS H
IMOIMOHAJIBLHOTO 0JIarOnoJIyYns:

MOHMMAaHUE U peaau3alus 30pOBOro U 6e30macHoro o0pas3a )Ku3HU (310pOBOE
MUTAHUE, COOTIOJIEHUE TUTUEHUYECKUX TTPaBUII U HOPM, COATAaHCUPOBAHHBIN PEXUM
3aHATUM W OTAbIXa, perysipHas (Qu3uyeckas aKkTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO; TOHUMAHHE LIEHHOCTU MpPaBUJl WHIAWBHUIYAJIbHOIO U
KOJUIEKTUBHOTO
0€301acHOr0 MOBEJACHUS B CUTYAIUSIX, YIPOKAIOUIUX 3J0POBBIO U JKU3HU JTIOJCH;

OCO3HaHMUE MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHuUs
QJIKOTOJIs, HAPKOTHUKOB, KypeHHs); 6) TPyIOBOro BOCHUTAHHUS: TOTOBHOCTh K
TPYZy, OCO3HAHHUE LIEHHOCTU MAaCTEpCTBa, TPYAOJI00HE; TOTOBHOCTh K aKTUBHOMU
JESTEbHOCTH TEXHOJOTHUECKOW W COIMAIIbHOW HAIpaBJICHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBINIOJIHATh TAKYIO JE€ATEIIbHOCTD;
UHTEpPEC K pa3IudHbIM chepaM MpoPecCHOHATLHON ACSITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymiedt mnpodeccud MW peaTn30BbIBATH
cOOCTBEHHBIC KU3HECHHBIE TUIAHBI; TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 1€JIECO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYIECTBOBAHUS; MOBBIIICHUE YPOBHS IKOJIOTUUYECKOU
KyJbTYpbl: TPUOOPETCHHE ONbITa IJIAHUPOBAHUS TIOCTYMKOB M OIEHKU HUX
BO3MOXKHBIX TOCJIEJICTBUI I OKPYXAIOIIeH Cpejbl; OCO3HAHHE TIJI00aIbHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIIEM U IMyTeH UX
pelieHust; ClocoOHOCTh UCIOIB30BaTh MPUOOpeTaeMblie NMPU M3YUYCHUH OHOJIOTUH
3HAHUS W YMEHHUS TMPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM
MPUPOJIONIONIB30BaHNEM  (COOMIO/IEHNE TMpaBWJI  TOBEICHUS B  MPUPOJE,
HalpaBJICHHbIX HAa COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAaxX, OXpaHy BHUJIOB,
9KOCUCTEM, Ouocdephl); aKTUBHOE HEMPUATHE NCUCTBHUM, TPHUHOCAIIAX BpE]
OKpYXKalolled TPHUPOAHOM Cpene, yMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIE
AKOJIOTMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPALIATh UX;



HaJU4Yue Pa3BUTOrO IKOJOTUUYECKOTO MBIIUICHUS, IKOJOTUUECKON KYJIbTYpHI,
OITbITA NESITEILHOCTH YKOJIOTHYECKOM HaIIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHON, KOMMYHHUKATHBHOM M COLIMAIBHOM
MPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOMN JEATEIHBHOCTH YKOJIOTHYECKON
HaIlPaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW IMPAaKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJUKYJIBTYPHOM MHUDE;
COBEPIIICHCTBOBAHUE S3bIKOBON M YUTATEIBLCKOM KYJIBTYPhI KaK CPEICTBa

B3aUMOJICHCTBUS MEXKTY JIFOABMU U IMO3HAHUS MHUPA; TOHUMaHHUE CIIeu(PUKH
OMOJIOTMH KaK HAyKH, OCO3HAHUS € posid B (POPMUPOBAHUHN PAIMOHATIEHOTO
HAay4YHOTO MBIIIUICHUS, CO3/IJaHUU 1IEJIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM
MHUpE KaK 0 €JUHCTBE MPUPOJIbI, UETOBEKA U OOIIECTBA, B TIO3HAHUU TTPUPOTHBIX
3aKOHOMEPHOCTEH U PEeIICHUN MPOOJIEM COXpaHESHHS TIPUPOTHOTO PABHOBECHS;
yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUITN3ALINH:
o0Oecrie4eHusi HOBOT'O YPOBHS Pa3BUTUSI MEAUIIMHBI, CO3/JaHUE MEPCIIEKTUBHBIX

OMOTEXHOJIOTH, CIOCOOHBIX penaTh pecypcHble MpoOJeMbl pPa3BUTHS
YeJI0BEYECTBA, OUCKA IyTeH BBIX0Ja U3 TII00ATBbHBIX SKOJIOTHUECKHUX IPoOIeM U
obecrieueHus nepexoga K YCTOWYUBOMY Pa3BUTHIO,

palMOHAIBHOMY HCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHAAPTOB JKU3HU; 3aUHTEPECOBAHHOCTD B MOJYYCHUU OMOJIOTHYECKHUX
3HAHWI B 1IEJIIX MOBBIIICHUS]  O0IIeH KYJBTYpPBI, €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4acTu (GyHKIIMOHATHLHOU IPAaMOTHOCTH
oOyyarommuxcs, popMUpyeMOH TTPH N3yUYSHUH OMOJIOTHH; TOHUMAaHUE CYIIIHOCTH
METOJIOB TTO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIB30BaTh MOJTyYyaeMble 3HAHUS JIJIsl aHalli3a U OObSICHEHUS SIBJICHUN
OKPY’KAIOLIEr0 MUpPa U MPOUCXOASAIIUX B HEM U3MEHEHUI, YMEHUE JenaTh
000CHOBaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HayYHBIX (DaKTOB U UMEIOIIMXCS JAHHBIX C
LEJIBIO MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB; CHIOCOOHOCTH CAMOCTOSITENBHO
MCIIOJIB30BaTh OMOJIOTUYECKHUE 3HAHUS IS
pernieHuss npobjieM B pealbHBIX >KU3HEHHBIX CHUTYaIMsAX; OCO3HAHHUE IEHHOCTH
HAY4YHOM JESITEILHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;
TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAHWM MO OWOJIOTHU B
COOTBETCTBHH C KU3HECHHBIMH MTOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOSHUs ydeOHOro mpemmera «buomorwsy»
BKJIFOYAIOT: 3HAYUMBbIE 11  (OPMUPOBAHUS MHUPOBO33PECHHUS OOYyUYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC TOHSITHS, OTPAXKAIOIIUe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKYy METOJOB TIO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPIHs, SBIICHHUE, MPOIIECC,
CUCTeMa, Hay4HBIH (DAKT, MPHHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICI0BaHNE, HAOIII0ICHHE, U3MEpPEHUE, SKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC
ydeOHbIe JelcTBHS (TI03HABaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromye GopMUpoBaHue (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIIMAJIEHOM
KOMITICTCHIIMU ~ OOYyYaroIIuXCs; CIIOCOOHOCTh  OOYYarOIIUXCS  HCIOJb30BaTh
OCBOEHHBIE MEKIUCITUINIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHKS U YHUBEPCAIIbHBIC
ydeOHbBIC ICUCTBUS B IO3HABATEIILHON M COIIMATIBHOM MPAKTHKE.

B pe3ynbraTe nzyueHus OMOJIOrMH HAa YPOBHE CPEAHEro 00Iero oopa3oBaHus
y oOydaromierocss OyayT c@opMUpoBaHBl II03HABaTEIIbHBIC YHUBEPCAJIbHBIC
y4eOHbIE NEWCTBHS, KOMMYHHUKATHBHBIC YHUBEpPCAIbHBIC YyUeOHBIC ICHCTBUSA,
PETYJISTUBHBIC YHUBEPCAIbHBIE yUeOHBIC IEHCTBHSI, COBMECTHASI ICATCILHOCTD.

MeranpenMeTHbIE PE3yabTaThl OCBOSHUSI IPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITeTbHO  (OpMYJIHUPOBAaTH M aKTyaJIM3UpPOBaTh  IPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BaTh IPU OCBOCHUHM 3HAHWN MPHEMBI
JIOTUYECKOTO MBINUICHHS (aHaliM3a, CHHTE3a, CpaBHEHUS, KIACCH(DUKAIIHNH,
00001IIeHHsI), PacKpbhIBaTh CMBICT OHOJOTHYECKUX TOHATHH (BBIACIATH HUX
XapaKTEPHBIC PU3HAKHU, YCTaHABIUBATH CBA3H C IPYTUMU IIOHITHSIMH ); ONIPSACIIATh
IS/ JICITeIIbHOCTH, 3aaBasi TapaMeTPhl U KPUTSPHH HX
JOCTHUKEHHUS, COOTHOCHTh PE3yJbTaThl ACATECILHOCTH C MOCTABICHHBIMU IIEISMU;

UCIIOJIb30BaTh OMOJIOTMYCCKHIE TOHATHS ISl OOBICHEHUS (PAKTOB M SIBJICHUMA
’KUBOH ITPUPOIBI;, CTPOUTH JIOTHUECKHUE PACCYKACHUS (MHIyKTUBHBIC, 1CTYKTHBHBIC,
110 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTPHBACMBIX
SBIICHUAX, (OPMYITHPOBATh BBHIBOABI M 3aKIIOYCHUS, HPHUMEHITh CXEMHO-
MOJICITBHBIE CPEJICTBA IS MPEACTABICHUS CYIIECTBCHHBIX CBSI3CH W OTHOIICHUH B
U3y4aeMbIX OHMOJIOTMUECKUX OO0BEKTaX, a TaKkKe MPOTUBOPEUYUN PA3HOTO POJaA,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIIMOHHBIX MCTOYHUKAX; pa3paldaThIBaTh IUIAH
pemIeHUs IPOOIEMBI ¢ YI4ETOM aHAIM3a UMEIOIINXCS
MaTEepPHAIBHBIX W HEMaTEePHAIBHBIX pPECYpPCOB; BHOCHUTh KOPPEKTHUBHI B

JeSATETHbHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB



LEesIM, OLEHMBATh PHUCKHU TMOCIEICTBUM JEATEIbHOCTH; KOOPAMHHPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO W KOMOMHUPOBAaHHOTO  B3aUMOJICHCTBUSA;, pa3BUBATH

KpEaTUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE NeHCTBHS:

BJIaJICTh HaBbIKAMU y4€OHO-HUCCIIEIOBATEIILCKON U MPOEKTHOU JEATEIbHOCTH,
HaBbIKAMM  paspeuieHusi 1npoOsiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY MOUCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1ay, TIPUMEHEHHIO
Pa3IMYHBIX METOJOB MMO3HAHMS; UCIOJB30BaTh Pa3IUYHbIC BUbI ACATEIBHOCTH TIO
MOJIYYEHHUIO HOBOT'O 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPA30BAHUIO U MPUMEHEHHUIO
B Y4€OHBIX CHUTyallMsiX, B TOM YHCJIE MPU CO3JAHUU YYEOHBIX M COLMAJIbHBIX
npoekToB; GOpPMHUPOBATH HAYYHBIM THUN  MBIIUICHUS, BIAJETh HAy4YHOH
TEPMHUHOJIOTUEH,

KJIFOUEBBIMU TOHATUSAMH M METOJAMH; CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE

3a/1auu B 00pa3oBaTenbHON

NEATEIIBHOCTU U AKU3HEHHBIX CUTYalUSX; BBISIBISTh HPUUUHHO-CIIEICTBEHHBIE CBSI3U
U aKTyaJlu3UpoOBaTh 3ajladyy, BBIABUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh
apryMeHThI JUIsl J0Ka3aTelbCTBA CBOMX YTBEPKJICHUMU, 3a7aBaTh MapaMeTphl U
KPpUTEpUU PEUICHUS; aHAIM3UPOBATh IIOJYyYECHHBIE B XOAE PpEIICHHUS 3aJlauu
pe3yJbTaThl, KPUTUYECKU OIEHHUBATh MX JOCTOBEPHOCTh, MPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh OILICHKY HOBBIM CHUTYyallMsM, OLICHHBATH
MPUOOPETEHHBIN  OMBIT; OCYIIECTBIISITh IIEJICHANIPABICHHBIA TOUCK MEepeHoca
CPEACTB U CIIOCOOOB

JNeUCTBUSL B NPOQPECCHOHATIBHYIO Cpely; YMETh IMEPEHOCUTh 3HAHUS B

MO3HABATEJIbHYIO U MPAKTUYECKYI0 00JIacTH
KUZHEACATEIbHOCTA, YMETh HWHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX

oOJiacTeil; BEIABUTATh HOBBIC WJICH, MpearaTb OPUTHMHAIbHBIC MOAXOAbI U

pelieHusl,

CTaBUTh IPOOJIEMBI U 33]1auu, JOMYCKAIOIINE aTbTEPHATUBHbBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(MOpMAIUU (TEKCTe y4eOHOTO
nmocoOus, HAyYHO-TIOMYJSIPHOW JIUTEepaType, OWOJOTHYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHETe), aHaIU3UpPOBATh
uH(pOpMaIINIO Pa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS], KPUTHYECKHU OIEHUBAThH
€€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD; (POPMYJIHUPOBATH 3aMIPOCHl U MPUMEHSITh
pazMyHble METOJbl TpH TMOUCKE M OTOOpe OHOJOorHyYecKod HH(POpPMAaLINH,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HWCIOJB30BaHUA HWH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJbTYPY aKTUBHOT'O HUCITIOJIB30BAHUS PA3IUYHBIX



MOMCKOBBIX ~ CHUCTEM; CaMOCTOSITEJIBHO  BbIOMpaTh  ONTUMAJBHYIO  (opMy
npeacTaBlieHus Ouojornueckod uHbopManuu (cxembl, rpadukH, IUarpaMMbl,
TaOJIUIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauecTBe CpelcTBa mpu padoTe ¢
Oouonoruyeckod uHpoOpMaIMEel: MNPUMEHITh XUMHUYECKHe, (U3UYECKUe U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHUE  CpEICTBA
HaTJIATHOCTH;

BJQJ€Th ~ HaBbIKAMU  pACIO3HABAaHUS M 3allUThl  MHQPOpPMALIUH,
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0leHmne: OCYIIECTBISATh KOMMYHHUKAIIMM BO BceX cepax KU3HU,
aKTUBHO y4acTBOBATh B INAJIOTE MJIM IUCKYCCUU TIO CYIIECTBY 00CYK/1a€MOU TEMBI
(ymeHue 3a7aBaTh BOIIPOCHI, BHICKA3bIBATh CYXJACHUS OTHOCHUTEIBHO BBIIOJHEHUS
npeaaraeMoi 3aauu, YYUThIBaTh HHTEPECHI M COTJIACOBAHHOCTH MO3UIUI APYTUX
YYaCTHUKOB JWajora WM IUCKYyCCHM); pacro3HaBaTh HEBEpOaTbHBIE CpPEICTBA
OOIIeHMsI, TOHUMATh 3HAYE€HUE COIIUATBHBIX 3HAKOB, MPEANOCHITIOK BOSHUKHOBEHHUS
KOH(DJIMKTHBIX CHUTYyallid{, YMETh CMSATYAaTh KOH(JIMKTHI W BECTH IIEPETOBOPHI;
BIQJIETh PA3MUYHBIMU CHocoO0aMu OOIIEHHWS W B3aWMOJCUCTBUA, IOHUMATH
HAMEPEHUS APYTUX JIOACH, MPOSIBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOCCETHHUKY
U B KOPPEKTHOU Popme PopMyITHpOBATH CBOM BO3PAKECHHUS, PA3BEPHYTO U JIOTHUHO
U3JlaraTh CBOIO TOUKY 3pEHHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHasi  JesiTeIbHOCTh:  TOHMMAaTh W  HCIOJIb30BaTh
MPEUMYIEeCTBA KOMAHIHONW W WHAMBUAYAJbLHON pabOThl TIpH  PEIICHHUH
OMoNornyeckol mpoOJeMbl, OOOCHOBBIBATH HEOOXOAMMOCTb  MPUMEHEHUS
IpyNnoBeIX (GOopM B3aMMOJCHCTBUS MPU pEIICHUH y4eOHOUM 3a/ayu; BBIOMpATh
TEMAaTHUKY U METOJIbl COBMECTHBIX JACHCTBUH C YU4ETOM OOIINX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA,;

OPUHUMATH €I COBMECTHOH  JIeATENHHOCTH, OpPTaHW30BBIBATH U
KOOpPJIMHUPOBATh JEUCTBUS MO €€ TOCTHXKEHUIO: COCTAaBIISITH IUIAH JICWCTBHM,
pacmpenensiaTb PO ¢ y4€TOM MHEHUW YYacCTHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM pabOThI; OIEHWBATh KaUYe€CTBO CBOETO BKJIAJa W KaXJOTO y4acCTHHUKA
KOMaH/IbI B
oOIui pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpejjiaraTbh HOBBIE MPOEKTHI,

OIICHUBATH UJCH C IMO3UIIMN HOBHU3HBI,

OPUTHHAITBLHOCTH, TPAKTHYECKON 3HAYMMOCTH; OCYIIECTBISATH TO3UTHBHOE

CTPATETUYECKOE TIOBEICHHUE B PA3IMYHBIX
CUTYaIMX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHUE, OBITh MHAIIMATHBHBIM.



OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOIOTHYECKHUE 3HAHUSA JUIS BBISIBICHUS MPOOIEM U UX
pelleHrsT B OKU3HEHHBIX U YYEOHBIX CHUTyallMsX; BBIOMpaTh Ha OCHOBE
OMOJOTMYECKUX 3HAHUH II€JIEBBIE M CMBICIOBBIC YCTAHOBKM B CBOMX JCHCTBHSIX U
MOCTYINKAaX IO OTHOLIEHUIO K YXMBOM MPHUPOJIE, CBOEMY 3J0POBBIO M 3JI0POBBIO
OKPYXAIOIKX; CAMOCTOSITEIbBHO OCYIIECTBIIATh IO3HABATENIBHYIO NESITEIBHOCTD,
BBISBJISITH MPOOJIEMBbI, CTaBUTh U (POPMYJIHpPOBAaTH COOCTBEHHBIE 3aJaud B
00pa30BaTENbHON JEATEIBHOCTH W JKU3HEHHBIX CHTYyalUsX; CaMOCTOSTEIIbHO
COCTABJISITh IJIaH PELICHUS MPOOJIEMBI C YUETOM
MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEW W MPEANOYTCHUM; daBaTh

OLICHKY HOBBIM CUTYALIMSIM; PACIIMPATh PAMKH Y4eOHOI0 ITpeAMETa Ha OCHOBE

JUYHBIX MPEANOYTEHUM; IeJaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro,

OpaTh OTBETCTBEHHOCTh
3a pelieHue; OLICHUBATh

MPUOOPETEHHBIN ONBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBJICHUIO HIMPOKOW JPYAULUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSHHO IIOBBIIIATh CBOM OOpa3oBaTENbHBIA U
KYJIETYPHBIH YPOBEHbB. 2) CAMOKOHTPOJIb:

JTaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBHI B ACSTEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM; BJIAJETh HABBIKAMU [TO3HABATEILHON
pedaexkcun Kak 0OCO3HAHMS COBEPIIAEMbIX ACHCTBUN U MBICIUTENIBHBIX MTPOLIECCOB,
UX pe3yJbTaTOB M OCHOBAaHUMW, UCIHOJIb30BaTh MPUEMBI PEQIIEKCUU I OLIEHKU
CUTYallMH, BEIOOpPA BEPHOI'O PEIICHUS; YMETh OLEHUBATH PUCKA M CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX
CHUKEHUIO;

OPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHAIIU3€E PE3YIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE ce0Osl U APYTUX:

MpUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTaTKU W JOCTOMHCTBA; MPUHHUMATH

MOTHBBI M apIYMEHTBI IPYTUX NP AHAJIM3€E PE3YJIbTaTOB
NesATEeIbHOCTH; MPU3HABATh CBOE MIPABO U MPABO JAPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YelIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS COJECPKaHUS Y4EOHOro TpenMeTa
«buonorus» Ha yriyONIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOecreueHue
npodunabHOro  oO0yueHuss  oOydaromuxcss  Ouojoruu. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTHUN HAayYHbIE 3HAHMS, YMEHHS U CITIOCOOBI ICUCTBUH 11O



OCBOCHMIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUMN, BUIbI JEATEIBHOCTU MO
MOJIYYCHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cUTyanusax. [IpeaqMeTHbie pe3ysbTarhl MPEeACTaBiICHBI 10
roJilaM U3y4yeHusl.
[IpeameTHbIe pe3ynbTaThl OCBOEHUsI yuyeOHOro mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:
c(OPMHUPOBAHHOCTh 3HAHMM O MeCT€é M poJau OWOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM E€CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
MO3HAHWW  3aKOHOB  MPHUPOJALI M  PEIIEHHH MpodJieM  PpaluoOHAIBLHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJ€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHY; BIIAJIECHUE CHUCTEMON OHOJOTrMYEeCKUX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAraloIIMe OWOJIOTUYECKHE TEPMHUHBI M TOHATUS (PKU3Hb, KJIETKa,
OpraHu3M, MeETa0O0Ju3M, TOMEOCTa3, CaMOPEryJIALMs, CaMOBOCIPOU3BEIECHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKHE TEOPUU
(xnetounas teopus T. IlIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHast TeOpust
HacnenctBeHHocTH T. Moprana), yuenuss (H. M. BaBumoBa — o 1meHTpax
MHOT000pa3usi ¥ IPOUCXOKIEHUS KYJIbTYPHBIX paCT€HUI ), 3aKOHBI (€IMHOO0Opa3us
MMOTOMKOB TE€PBOT0 MOKOJICHUS, PACIICIUICHUS], YUCTOTHl TaMeT, HE3aBUCUMOIO
HacnenoBanuss [. MeHnensa, TOMOJIOTMYECKHX PSAJOB B  HACJIEJACTBEHHOU
u3MmenunBoctu H. Y. BaBuiioBa), mpuHIIMIIBI
(KOMILIEMEHTapHOCTH); BIAJIEHUE OCHOBHBIMHU METOJAMH HAy4YHOTO I1O3HAHUS,
UCIIOJIb3YeMbIX B OMOJIOTMUECKHX HMCCIIEIOBAHUSX JKUBBIX OOBEKTOB (ONMHUCAHUE,
U3MepeHue, HaOII0ICHHUE, SKCTIEPUMEHT);
YMEHHE BBIICNISITH CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OTHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE
OakTepuii, rpubOB, paCTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpraHoOB PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB KU3HECATCIBHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTEHUMN, )KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKUX
IIPOLIECCOB: 0OMEHa BEIIeCTB (MeTab0IM3M), MPEBPAIEHUSI YHEPTUU, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(HOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, raMeToreHe3a, SMOpruoreHesa, mocTIMOPUOHATILHOTO PA3BUTHUS,
Pa3MHOXXEHUS,  WHAUBUIYATHHOTO pa3BUTUS  OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, HUCKYCCTBEHHOTO 0TOOpA; yMEHUE
yCTaHABJIMBATh B3aUMOCBSI3H MEX]Ty OPTraHOUIaMHU KIIETKH U UX (QYHKIIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U X QYHKIMSIMHU, MEXTy OpraHaMH U
CHUCTEMaMU OPTraHOB Yy PACTEHUM, ’KUBOTHBIX U YEJIOBEKA U UX (QYHKITUIMH, MEXTY
CHUCTEMaMH OPTraHOB U UX (DYHKIUSAMH, MEXKIY dTarlaMu oOMeHa BeIleCTB, dTaraMu
KJIETOYHOTO 1IUKJIA U KU3HEHHBIX IIUKJIOB OPTAaHU3MOB, dTallaM SMOPHOHAIBHOTO



Pa3BUTHS, TEHOTUIIOM U PEHOTUIIOM, (PEHOTUIIOM U (paKTOpPaMH CPeIbl OOUTaHUS;
YMEHUE BBISBIISATH OTIMYUTEIbHBIC MPU3HAKHU )KUBBIX CUCTEM, B TOM UHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA; YMEHUE UCII0JIb30BaTh COOTBETCTBYIOIINE
apryMeHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JIJIS JOKA3aTelIbCTBa
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII; YMEHHUE pellaTh
OMOJIOTMYECKUE 3a]]a4H, BBISIBIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U MEXK]TY
HCCIIETYEMBIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBJICHUSIMU, JCJIaTh BHIBOJIBI U
IPOTrHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTAaTOB; YMEHUE BBITIOJIHATh
1abopaToOpHBIE U MPAKTHUYECKUE pabOThI, COOIOIATh
npaBuwia npu paboTe ¢ y4yeOHBIM M JTAOOpAaTOPHBIM O0OPYIOBAaHUEM; YMEHUE
BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX OKCHEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupyst 11eIb HUCCIEAOBaHUS, AHAIM3UPOBATH MOJIYYCHHBIC PE3YJbTAaThl U
JieaTh BBIBOJBI; YMEHHUE Y4YacTBOBaTh B y4eOHO-MCCIIEIOBATEILCKON paboTe Mo
OMOJIOTHUH, DKOJOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX
0OIIeCTB, U MyOJUYHO MPEACTABIATH MOJYyUYEHHBIE PE3YJbTAaThl HA YUYCHUUYECKUX
KOH(EpPEHIMAX; YMEHHE OLICHUBATh OTHUYECKHWE AaCMIEKThl  COBPEMEHHBIX
UCCJIeIOBaHU B 001acTU OMOJIOTHU U MEIUIIMHBI (KIIOHUPOBAHHUE, UCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HANPABICHHOE WM3MEHEHHE T€HOMa U CO3JIaHWE TPAHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBJISTh OCO3HAaHHBIA BBIOOp Oyayuiel mnpodeccHoHaIbHOM
NEATEeIbHOCTU B 00JIaCTH OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTUM, BETCPUHAPUH,
CEJIbCKOTO XO35MCTBA, MUIIEBOM MPOMBILIIEHHOCTH, YIrayOasTh MO3HABATEIbHbBIN
MHTEPEC, HAMPABIEHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH mpodeccuu u
MPOJIOJDKEHUE  OMOJIOTMYECKOr0  00pa3oBaHUsi B OpraHu3alUsX CpPEeIHEro
po¢heCCUOHAIBHOTO U BBICIIIEr0 00pa30BaHMUSI.

[IpenMeTHble pe3yibTaThl OCBOCHUS yueOHOro mnpenmetra «buonorus» B 11
KJlacce JOJKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh 3HAHMH O MeCT€ W pOJIM OHOJOTHMM B CHUCTEME
€CTECTBEHHbIX HayK, B (POPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPO/IBI U PEIICHUH SKOJOTUUECKUX MPOOIIeM
YeloBEeUeCTBa, a  TaKkkKe B PEIIEHHMH  BOMNPOCOB  PALMOHAIBLHOTO
MPUPOJIOTIOIL30BaHusA, U B (POPMUPOBAHUU I[EHHOCTHOI'O OTHOILICHUS K MPHUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIe POCCUUCKHX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH; YMEHUE BIAJETh CUCTEMOW OMOJIOTUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET OMNpENENCHUs] W TOHUMAHHE CYUIHOCTH  OCHOBOIOJAraroIInX
OMONIOTUYECKUX TEPMHHOB W TOHATHA (BUO, OJKocucrtema, Ouocdepa),
Oouonornueckue Teopuu (dBomronMoHHas Teopus Y. JlapBuHa, cuHTeTHUecKas
Teopust 3Bomonuu), yuenus (A. H. CeBepuoBa — 0 OyTSIX W HampaBJICHUSIX
sBosroruu, B.. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETUUECKOTO PABHOBECHS



Jlx. Xapau u B. BaitnOepra, 3apojsieBoro cxojactsa K. M. bapa), mpasuia
(MmuauMywMma O. JInbuxa, 3K0JI0THYeCcKON MUpaMuUIbl SHEPTUH ), TUIIOTE3bI (TUIIOTE3A
«mupa PHK» V.

I'unbepra);

yMEHHE BIIaJIETh OCHOBHBIMHU METO/IaMH HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIMU
B OMOJIOTUYECKUX MCCIEIOBAHUAX >KHBBIX OOBEKTOB M JKOCHUCTEM (OIHUCAHUE,
U3MepeHue, HaONIOIEHHe, SKCIIEPUMEHT), CHOocO0aMu BBISBICHUS U OLICHKH
AHTPOIIOTCHHBIX HW3MEHEHUW B TMPUPOJEC; YMEHUE BBIACIATH CYIIECTBEHHbBIC
PU3HAKKU: BUJOB, OMOrEOIIEHO30B, 3KOCUCTEM U Ouochephl, CTaOUIN3UPYIONIETO,
JBUKYILIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, allIonaTpUuecKoro u
CUMIIATPUYECKOTO BHUJI000pA30BaHUs, BIMSHUS JBIKYIIMX CHJI 3BOJIOLMHU Ha
reHoOH]] TOMYJALMU, NPUCIOCOOJEHHOCTH OPraHU3MOB K Cpele OOuTaHus,
Yepel0BaHus HAMPABIECHUN 3BOJIIOLNHN, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B
HKOCUCTEMAX; YMEHHE YCTaHABIMBATh B3aUMOCBS3U MEXIY MPOLECCAMU 3BOJIIOLINH,
JIBIDKYIIAMUA CHJIAMHU aHTPOTIOT€HE3a, KOMIOHEHTAMU PAa3JIMYHBIX JKOCHCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHME  BBIBIISITh  OTJIMUUTENIbHBIE  TMPU3HAKKM  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOWUTaHMS, a0MOTUYECKUX M OMOTHYECKHUX
KOMITOHEHTOB HKOCUCTEM, B3aUMOCBSA3EHN OpraHU3MOB B
co0OIIeCTBaX, AHTPOINOIEHHBIX H3MEHEHHUM B HSKOCHUCTEMAax CBOEM MECTHOCTH;
YMEHUE  HCIOJNb30BaTh  COOTBETCTBYIOUIME  ApPryMEHThI, OHOJOTrHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JJI1 JIOKa3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTraHU3MOB U Cpejibl OOUTAHUS, CAMHCTBA
YeJI0BEYECKUX pac, HEOOXOAUMOCTH COXPaHEHUsI MHOT000pa3usi BUJIOB U SKOCUCTEM
KaK YCJOBHUS COCYIIECTBOBAHMSI MPHUPOJABI U YEIOBEUYECTBA; YMEHHUE pelIaTh
OMOJIOTUYECKUE 3a/layd, BBIABISITH NPUYUHHO-CICJICTBEHHBIE CBSI3U  MEXKIY
UCCJIEIYEMbIMU OMOJIOTUYECKUMH TIPOILIECCAMU U SIBJICHUSIMU, JEJaTh BBIBOJBI U
IPOTHO3bl HA OCHOBAaHWU TOJYYEHHBIX pPE3YJbTAaTOB; YMEHHE BBIIOIHATH
nabopaTOpHBIE U MPAKTHYECKUE padOThI, COOIOIATh
npaBwia mnpu paboTe ¢ y4yeOHBIM M JTAOOpPATOPHBIM O0OPYIOBAaHUEM; YMEHUE
BBIJIBUTaTh TUIIOTE3bl, MPOBEPSITH HUX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupyst 1eNb HCCIEAOBaHUS, AHAIM3UPOBATH MOJIYUYEHHBbIE PE3ylbTaThl U
JieaTh BBIBOJbI; YMEHHUE Y4YacTBOBAaTh B y4eOHO-MCCIEOBATEIbCKOM paboTe Mo
OMOJIOTHH, PKOJOTMH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX
oO1IEeCTB, U NMyOJUYHO MPEACTABIATh MOJYyYEHHBIE PE3yJbTAaThl HA YUYEHUUYECKUX
KOH(EPEeHIUAX; YMEHUE OIIEHUBATh TUIIOTE3bl U TEOPUU O TTPOUCXOKIECHUU KU3HU,
YyeloBeKa M YeJIOBEYECKHX pac, O TMpPUYMHAX, MOCIEICTBUSIX M crocobax
OpeloTBpalleHs] TJI00ANbHBIX M3MEHEHUH B Ouocdepe; yMeHUE OCYUIECTBISATH
OCO3HaHHBIA BBIOOp Oyaymier mpodecCUOHATIBHOW JAESATEILHOCTH B 00JacTH



OMOJIOTUH, HKOJIOTUH, NPUPOAOIOIb30BAHUSA, MEIUIMHBI, OHWOTEXHOJIOTHUH,
NICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO3SHUCTBA, MHUIIEBOW MPOMBIIICHHOCTH,
yrayOJsTh TO3HABaTEIbHBIA HMHTEPEC, HAMPABICHHBI Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH MPOPECCUU U MPOAOIKEHUE OMOJOTMYECKOro oOpa3oBaHMs B
OpraHu3alMsIX CPeAHEro MPohecCHOHATBFHOTO U BBICILIETO 00pa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne /i HaumeHnoBaHue pa3aesioB U TeM (I;I/I(l)pOBLIe)
IPOrpaMMbI Beero Konrpoabnbie | Ipakruueckne | 00Pa30BATEIbHBIE
paGoThI padoThI pecypcenl
1 buonorus xak Hayka 1
2 JKuBbie cucTeMbI U UX U3yUYEHHUE 2
3 buonorus knerku 2 0.5
4 XUMHYecKash OpraHu3aIusl KICTKH 10 1
5 Crtpoenue u GyHKIMU KIETKU 8 2
5 OOMeH BelIeCcTB U NMpEeBpallleHUE SJHEPTUHU B 9 1
KIIETKE
. Hacnencreennas undopmanus u 9 05
peanmzanys €€ B KIIETKE '
8 JKW3HEHHBIN UK KIETKH 6 1
9 CrpoeHune U QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB :
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1




16 BrorexHoorHs 1 CUHTETHYECKAsA OMOJIOT U 4
17 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Non/ HaumeHoBaHMe pa3ae/ioB H TeM (undposbie)
[
°n/m EpOrpAMMES Beero KourpoJsbnblie | IlpakTHyeckue oGpa3oBaTebHbIE
padoThI padoThI pecypcesl
3apoXkICHUE U PA3BUTHE 3BOIOIIMOHHBIX
1 MPEJCTaBICHUN B OUOJIOTHH 4
2 Mukpo3BoIIOIUS U €€ Pe3yabTaThl 14 2
3 MaxposBONIOIHS U €€ PEe3yIbTaThl 6
[TpoucxoxkaeHHE U Pa3BUTHUE KU3HH Ha
4 3 15 1.5
emiie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIECHUSIX
6 OpPTraHU3MOB M HAJOPTaHU3MEHHBIX CHCTEM 3 05
C OKpY>Karolleu cpenou
7 OpraHu3Mmsl U cpefia 0OuTaHus 9 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
DKOJOTHUs COOOIIECTB. DKOIOTHUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — riobanbHas SKocucTEMa 6
11 UYenmoBek U OKpYy’KaroIas cpeja 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







INOYPOYHOE INIAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No Jlata uugposbie
) Tema ypoka
/i yp Kontponeubie | IIpakTHueckne | ysydenust obpaszoBarelbHbIe
Beero ecypenl
paGoThI paGoThI pecyp
1 buronorus xak KOMIIJIEKCHAs HAyKa U Kak 1
4acTh COBPEMEHHOI0 00I11eCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas OpraHnu3anus KUBbIX CHCTEM 1
4 VicTopust OTKpPBITHS U U3YUEHUS KIETKU. 1
Kierounas teopus
Meroasl MOJIEKYIIIPHON U KJIETOYHON
o6uosoruu. [IpakTnueckas padora
. «M3ydeHre MeTOI0B KJIETOUHON OMOJIOTUN L 05
(xpomarorpadus, 5ekTpodopes, '
g depeHnaIbHOe HEHTPUPYTHpOBaHHE,
[T1IP)»
6 XHWMHYECKUH COCTAB KIIETKH 1
. MuHepabHbIC BEIIECTBA KIETKH, UX L
Ouosoruyeckas poib
Opranuyeckue BeliecTBa KIeTKU — OeNKH.
JlaGopatopHnas pabota «OOHapyxeHue
8 0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX 1 0.5
peaKuuii»




CaoiicTBa, knaccudukamus 1 GyHKIIUNA

d 0enkoB
10 Opranuyeckue BEeIECTBA KIETKU —
YTJIEBOJIbI
1 Opranudeckue BEIECTBA KIETKU —
JIUIIUIBI
Hykneunossie kucnorsl. [JHK u PHK.
Jlaboparopuas padota «Vccienopanue
12 HYKJIEMHOBBIX KHUCJIOT, BBbIJICIICHHBIX U3 0.5
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
13 Crpoenue u pynkunu ATO. [Ipyrue
Hykneosuarpudocdarst (HTD)
14 CexBenupoBanue JIHK. Meroasl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeTobl CTPYKTYpHOH OHONIOTHH
16 Tuns! knetok. [Ipokapuornueckas kieTka
CrpoeHne 3yKapuoTUUYECKOM KIIETKH.
17 ITpakTruyeckas padora «V3ydueHue cBOiCTB 05
KJICTOYHON MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.
[IpakTuyeckas padora «M3yueHnue
19 0.5

ABUKCHUS HUTOIIa3MbI B paACTUTCIIbHBIX
KIICTKax»




20

[TomyaBTOHOMHBIE OPTaHOMIbI KIICTKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabota «/ccrenoBanue miaazMoian3a u
JIETIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

21

HememOpannbie opraHou/ bl KIETKU

22

Crpoenue u GyHKIUH s1pa

23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbBIX
OpPTraHUu3MOBY

0.5

24

ACCUMUIISIIASA ¥ TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabou3Ma. Turnsl ooOMeHa
BemiecTB. JlabopaTopHas paborta
«3yueHne KaTamuTHYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTtasa3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacILeIIeHns IEPOKCUIa BOLOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)»

0.5

26

Bbenku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI

27

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

28

dortocunTes




XemocuHTes. JJabopaTropHas pabota

29 «CpaBHeHue nporeccoB GoTocuHTE3a U 0.5
XEMOCHHTE32)
AHarpobHbIe Opranu3Mbl. Buabl 6pokeHus.

30 JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUS

” AspoOHbBIE OPraHU3Mbl. JTaIbl
SHEPreTUYecKoro ooMeHa

- DHeprus MeMOpPaHHOTO IPaiueHTa
nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peaknium MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpruunslii cuaTe3 PHK

35 Tpancnauus u e€ 3ramnbl

36 KomupoBanue amuHOKHCIOT. Postb pubocom
B OMOCHHTe3e OernKa

37 OpraHn3anys TeHOMa y IPOKaproT U
9YKapHOT

38 MorekyssipHble MEXaHU3MbI SKCIIPECCUN
T€HOB Y 9YKapHOT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU H

39 oOnuraTHbIe Tapa3uThl. [IpakTHdeckas 05

pabota «CoziaHue MOJeNnu BUpyca»




BupycHrble 3a0601eBanus yenoBeKa,

40 KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMOJI0OrHMH U MEIUIIUHE

42 Ku3HeHHBIA UK KIETKU

43 Matpuunslii cunte3 JJHK
XpomocoMsl. JTaboparopHas paboTa

44 «M3ydyeHue XxpoMocoM Ha FOTOBBIX 05
MUKpOIIpernaparax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. Kapruokunes U IUTOKUHES.
Jlaboparopuas padota «Habmonenue

46 MHUTO3a B KJI€TKaX KOHYMKa KOpelllKa JyKa 0.5
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus >kM3HEHHOTO IIUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LEN0e

49 Txanu pacrenuii. JlaboparopHas pabota 0.5
«M3ydyeHne TKaHEeN paCTEHUI» '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopatopHnas pabora «3yueHue TkaHe 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHne opraHoB LIBETKOBOT'O 05
pacTeHus»

52 Omnopa Tena opraHu3MoB




53

,HBI/I)KGHI/IC OpraHnu3mMoB

54 [Iutanue opranu3MoB
[TuTanue MO3BOHOYHBIX )KUBOTHBIX.

55 [InmeBapuTenpHas cucTeMa 4eJloBeKa

56 JlpIxaHue OpraHu3MoB
JIpIXaHHe TT03BOHOYHBIX )KUBOTHBIX U

57 YeJoBeKa

58 Tpancnopr BemecTB y OpraHu3MoB
KpoBeHocHas cucteMa mo3BOHOYHBIX

59 KUBOTHBIX U Y€JIOBEKa

60 Brienenue y opraHu3mMoB

61 3amura y OpraHu3MoB

62 NMmyHHast cucreMa yenoBeka

63 PaznpaxxiuMocCTh 1 perynsnus y OpraHu3MoB
I'ymopanbHast peryasius 1 SHI0KpUHHAs

64 crcTeMa KUBOTHBIX M YelloBeKa

65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOXkEHUE

67

Meiio3




68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas padora
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpeapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BBIsSIBICHUE PU3HAKOB CXOJICTBA
3apOoAbIIEH TO3BOHOYHBIX )KHBOTHBIX

0.5

72

Pa3mHOXkeHME U pa3BUTHE PACTECHUI.
JlaGopatopHnas pabota «CTpoeHHE OpraHoB
Pa3sMHOXEHHUS BBICUIMX PACTEHUI»

0.5

73

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKHn

74

OCHOBHBIE TIOHSATHUS ¥ CHMBOJIBI TCHETHUKH.
JlabopaTtopHas pabota «JIlpo3zodua kak
00BEKT TEHETUYECKUX UCCIIENOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIIEN0BaHUs
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"N3yuenue pe3yabTaToB MOHOTMOPUHOTO
CKpeUIMBaHus y Apo30duibr"

0.5




]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O

76 CKpEIIMBaHUS 1
27 AHnanuzupyroiiee ckpenupanue. Hemonnoe 1
JOMUHHUPOBAHUE
JluruOpuiHoe CKperrBaHue.
[IpakTuyeckas padora «M3yduenue
8 pe3yabTaTOB AUTHUOPUAHOTO CKPEIIMBAHUS 1 0.5
Y IpO30(HITBI»
-9 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEIIUBaHUS 1
80 CueruieHHOE HACJIE0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'eneTuka nomna 1
83 I'enoTun kak mejIoCcTHas CUCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS
pacTeHUM, ’KUBOTHBIX U YEIIOBEKA 1
a5 N3MeHunBOCTH NpU3HAKOB. Buibl
HU3MEHYUBOCTH 1
86 MonudukanronHas N3MEHIHBOCTh 1
BapranunoHHBIN psia ¥ BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanue 3akOHOMEpHOCTEN
87 1 0.5

MOIU(DHUKAITIOHHON U3MEHUYNUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHallMOHHOW KPUBOM»




88

I'enoTnnnueckas H3MEHUYNBOCTb.
KomOuHatrBHAs H3MEHYMBOCTD

89

MYTaI_[I/IOHHaH HN3MCEHYHBOCTbD.

0.5

[IpakTrueckas padorta «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

90

3aKOHOMEPHOCTH MYTAIl[HIOHHOTO IIPOLIECCa.
OnureHeTuKa U SNUT€HOMHKA

91

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocTaBieHHe U aHaJIH3 POJIOCIOBHOI»

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HadeHue MEIUITMHCKON T'€HETUKHU B
nNpeaAOTBPAIICHNUU U JICHCHUHU I'CHECTHYCCKUX
3a00JIeBaHUN YeI0BEKa

94

OCHOBHBIE MOHATHUS CEJIEKIINH.
JlaGopatopHnas pabora «3yueHue copToB
KYJIBTYPHBIX PACTEHHUH U MOPOA JOMAIIHUX
KHUBOTHBIX)»

0.5

95

MeTob! ceneKIIMOHHOM paboThI.
JlabopaTtopHas pabota «3ydeHue MeTo10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JIOCTHKEHUSI CEJIEKIIUU PACTEHUU U
*HUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHUI




CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE

97 TCHETUUYECKUX PECypPCOB 1
buortexHonorus kak Hayka U oTpaciib
08 npousBojicTBa. [IpakTuueckas pabora 1 05
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI
OcHOBHBIE HAMPABJICHHS] CHHTETUIECKOU
9 OHoIOTHH 1
100 XpoMocOMHasi M TeHHAsE HH)KEHEPUs 1
101 Menunnnckue OMOTEXHOIOTUN 1
PesepsHnbiit ypok. [loBTopenue,
102 0000111eHIe, CUCTEMAaTH3AIlHs 3HAHHUH 1
OBIIEE KOJIMYECTBO YACOB I10
102 13.5

I[TPOTPAMME




11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne T Jara nugposeie
Ma Ka
w/n eémMa ypo Beero KonrpoJubnsie | IIpakTnyeckue u3yuennsi | 00pPa3oBATEIbHbIE
padoThI padoThI pecypebl
1 OpontonuonHas Teopus Y. Jlapsuna 1
5 JIBuoKyIIIHEe CUJIBI HBOJIIOIIMK BUJIOB 110 Y. 1
Hapsuny
3 Bopwba 3a cymiecTBOBaHHE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOD
A DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
ABOJIIOLIUN
. OTaIbl 3BOIOIIMOHHOTO Mpoliecca: 1
MHUKPOAIBOJIIOLHS U MaKPO3BOIFOLHS
5 [Honynsus — sneMeHTapHas eAMHUIIA 1
ABOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecHus Jx.
Xapau, B. BaiinOepra. JlabopaTopHas
! pabota «BblisiBIeHIE U3MEHUYUBOCTH Y 1 0.5
0co0ell 0THOrO BHIa
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNN 1
9 O ekt ocnoBarens. IpdekT OyTbUIOUHOTO 1
TOPJIBILIKA
10 Murpauuu. U300 nomysmuii: 1

reorpaduueckasi, OnoJIorudecKas




EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN

11 (dakTop IBOIOINH
12 [TosoBoit oTOOP
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3Bomonuy. JlaboparopHas
13 pabota «3ydyenue apoMop(o30B U 05
WJIN0AIANTAlUi Y PACTEHUN U JKUBOTHBIX)
[Tpumepsl npucnocodIeHU Y OpraHu3MoB:
Mopdonoruueckue, GU3NOIOTHYECKUE,
OHMOXMMUYECKHUE, TTOBEICHUYECKHUE.
14 Jlaboparopnast padota «I[IpucnocodneHus 0.5
OpPTaHU3MOB M UX OTHOCHTEIHHAS
1IeTIECO00PA3ZHOCTH
Bun, ero kputepuu u CTpyKTypa.
15 Jlaboparopnas pabota «CpaBHEHUE BHI0B 0.5
0 MOP(OTOTUIECKOMY KPUTEPHIO
16 Crpykrypa BUIa
17 Bunoo6pa3oBanue kak pe3ynbTar
MHUKPOIBOJIOLUU
18 CBsI3b MUKPOIBOJTFOITH U STTHICMHAOJIOTHH
19 MaxposBomrorus. [laneonronornueckue
METOJTbI H3yUYCHHS IBOJTOIIUU
20 buoreorpaduyeckue MeToabl U3ydeHUs

9BOJJIOINH




OMOpHOIOrHYecKHe U

21 CPaBHHUTEITLHOMOP(OIOTUICCKHE METO IbI
M3Yy4YEeHUs IBOJTIOLIUN

29 MonekynapHO-TeHETUYECKHE,
OMOXMMHYECKHE U MAaTEeMaTUYECKUE
METO/bl U3yUYEHUS IBOTIOLIUN

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTtuBHas paguauus. HepaBHoOMepHOCTD
TEMIIOB 3BOJIIOLINH

o Hayunbie runote3bl mpoucXoKaeHus
KU3HU Ha 3emiie

2% JloHay4yHbIe PEACTaBICHUS O 3aPOKICHUN
KUZHU

57 OCHOBHBIE 3Talbl HEOPraHUYECKON
3BOJIIOLUAN

28 ['umoTe3sl 3apOKACHUS )KU3HA
Hcropus 3emin 1 METOABI €€ N3YUEHUS.
JlabopaTtopHas paborta «3yuenue u

29 OTMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»

30 HauanbHble 3Tansl oprannyecKkoin
3BOJIIOLIUA

31 DBOJTIONHS DYKapUOT




OCHOBHBIE 3Tallbl HBOJIOLUH
pacturensHoro mupa. [Ipakruueckas

32 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHUS PAaCTCHUHN Pa3HBIX OTAEIOB)»
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUHU )KUBOTHOTO
Mupa
DBoIOLUS )KUBOTHBIX. [IpakTryaeckas
34 pabota «3ydeHue ocoOeHHOCTEN 05
CTPOCHUS TIO3BOHOYHBIX )KHBOTHBIX)»
35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
neproam
35 MaccoBbie BBIMUPaHUST — SKOJIOTUIECKHE
KPHU3HUCHI TIPOIILIOTO
37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0
0COOEHHOCTH
” CoBpeMeHHas cucTeMa OpraHMyecKoro
MPOILLIIOTO
39 OCHOBHBIE CHCTEMATUIECKHE TPYIIIBI
OpPTaHU3MOB
40 AHTpPOIIONIOTrHUsI — HayKa O 4eJIOBEKE
1 PazButue npencrasnenuii o

MPOUCXOKIACHUHN YCIIOBCKA




MecTo yenoBeka B CUCTEME OPTaHUIECKOTO
mupa. JlabopatopHas padora «/3ydenue

42 O0COOCHHOCTEH CTPOCHUS CKeleTa 05
YeJI0OBEKa, CBS3AHHBIX C
MPSIMOX OKICHUEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

" CooTHoIIeHNE OMOJIOTHICCKHX U
COLMATILHBIX (P)AaKTOPOB B AaHTPOIIOTCHE3E

45 OcHOBHbIE CTaUU AaHTPOIIOT€HE3a

46 [TaneoreHeTrka M MaJeOreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
UYenoseueckue packl. [Ipaktudeckas padbora

48 «M3yueHne IKOJOTUIECKIX afanTaini 05
YeIIOBEKa»

49 MeXIUCIUTUTMHAPHBIE METOTBI
aAHTPOTOJIOTUI

50 3apokeHUE U pa3BUTHE IKOJIOTUU
Metonst skonorun. JlabopaTtopHas pabora

51 «3yueHne MEeTO10B HKOJIOTHUECKUX 05
HCCIIEIOBAHUID)

5 3HaueHUe KOJOTHICCKUX 3HAHUUN IS
YelloBeKa

53 Dxonorundeckue GakTopbl




AbuoTtndeckue paxkTopbl. CBET Kak
sKosioruueckuit gpaxrop. JlaboparopHas

54 pabota «BpIsBIEHNE TPUCTIOCOOICHUI 1 0.5
OPTraHU3MOB K BIIUSHHUIO CBETa
AbuoTtndeckue dakTopsl. TemrepaTypa
KaK 9KOJIOTHYECKUH (aKTop.
55 JIaGoparopHas paboTa «BbisiBieHue 1 05
IIPUCIIOCOOICHUN OPTaHU3MOB K BIUSTHHIO
TeMIepaTypbi»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak
sKostoruueckuii paxrop. JlaboparopHas
56 paboTta «AHATOMHYECKHE OCOOCHHOCTH 1 0.5
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenbl 0OuTaHUs OPraHu3MOB 1
58 buonorunueckue puTMsl 1
59 XKuzHeHnHble pOpPMBI OPraHU3MOB 1
60 bruotnueckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOICHCTBUI
61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1
MOTYJISALIUN
OCHOBHBIE TIOKA3aTENIN HOMYJISALNH:
63 YHUCIEHHOCTb, INIOTHOCTh, BO3PAcTHAs U 1

M0JIOBAsi CTPYKTYpa




OCHOBHBIE TTOKa3aTeIIN TIOIMyJIAINH

64 POX/1aeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUU

65 DKOJIOTUYECKAast CTPYKTYpPa OIS K

66 JlnHaMuKa MONYJISIIUN U €€ peryisuus

67 KpuBsie pocta 4ncIeHHOCTH MTOMYIISIINN.
KpuBble BEDKHBaHUS
DKoJIornYecKas HUIA BUJIA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSIH PACTEHHI K PACCEIICHUIO

69 Bun kak cucrema nomyssui

20 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
’KHBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

- KpyroBopot BeliecTB ¥ MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJOTHYECKHE MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

27 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPONOT€HHBIE IKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora
«M3ydenue u onucanue ypoo3KOCUCTEMBI» 0.5
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,

82 OpPTaHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

36 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITUKITBI

47 3oHanbHOCTE OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

PaCTUTENbHBIN U )KUBOTHBIM MU




92 Oxpana nmpupo bl 1

93 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 1
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COXpaHEHHE OMOJIOTUYECKOTO 1
pasHooOpa3us 3emiu
Oo6o0meHne 1o TemMe «MUKPOIBOIIOIHS U

95 e€ pe3ysIbTaThl» 1
O06o06meHne 110 TeMe «MaKpOIBOJIOIUS U

96 e€ pe3ysIbTaThD» 1
O6061menue o teme «IIpoucxoxaenue u

97 pa3BUTHE KU3HU Ha 3eMiie» 1
O6061menue o teme «IIpoucxoxnenue

98 YeJI0BEeKa — aHTPOTIOT€HE3) 1
O060061eHne o TeMe «IKOJIOTUsl — HayKa O

99 B3aMMOOTHOIICHUSX OPTAaHU3MOB) 1
O0600mmenue mo Teme «OpraHu3Mbl U Cpeia

100 oOUTaHHS 1
O060061eHne o TeMe «IKOJIOTHS BUIOB U

101 TIOITYJISLIAN 1
O6o06muienue no Teme «buocdepa —

102 rI100anpHast IKOCHCTEMa) 1

OBIIEE KOJIMYECTBO YACOB I10 102 25

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETHN



HUHTEPHET






