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MNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmery "buomorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero oodiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii ®enepaumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHOro mpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (penepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYyeOubiii npeamer «buonorusy» yriayOnaéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBeHHO-
HayuHble mpeamets». CormacHo mnonoxenmsiM PIOC COO mpodunbHbIe
y4eOHbIe MpeaMEeThl, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHmanu  00y4eHUs] Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
NpU3BaHBl OOECIEUNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIKMM, CPEIHUM
o0muM, cpeaHuM Ipo¢eCCHOHAILHBIM 1 BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIbIA M3 O3TUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBbITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/a4y, CBS3aHHBIX C MpoQopueHTauuel OO0yYaroluXCcsl W CTUMYJIHPOBAHUEM
MHTepeca K KOHKPETHOW 00JIaCTH Hay4yHOTO 3HAHMsI, CBS3aHHOTO C OHOJIOTHEH,
MEIUITMHOM, SKOJIOTHEH, TICUXO0JIOTUEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorus" maér mpeacTtaBieHUe o
eI M 3ajJadax M3ydeHusl ydeOHoro mnpenmera «buonorus» Ha yriiyOi€HHOM
YpOBHE, OIpeeNseT 00s3aTenbHoe (MHBaPUAHTHOE) MPEIMETHOE COAepKaHHE, €ro
CTPYKTYPUPOBaHME TIO pa3feliaM U TeMaM, paclpeielieHue 0 Kiaccam,
PEKOMEHYyeT MOCIEA0BAaTeIbHOCTh H3Y4Y€HUs Y4YEeOHOro marepuana ¢ y4EToM
MEXMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOro mpoIiecca,
BO3pPAaCTHBIX OCOOEHHOCTeH oOyuaromuxcsi. B mporpamme mno Ouonoruu
peaNn30BaH MPUHIIUAIN TMPEEMCTBEHHOCTH C HW3y4YeHUEM OHOJIOTMU Ha YpPOBHE
OCHOBHOrO  ofOmiero  oOpa3oBaHus, Omarojaps 4YeMy M[pPOCMAaTPHUBAETCS
HaIllpaBJI€HHOCTh HA MOCIEAYIOIIEe pPa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEJCTaBICHUI O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyKarolled mpupoaHou cpene. B
nporpaMme Mo OHMOJOTMU TaKKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMera
«buonorusiy B peamuszamuu  TpeboBanuit DPI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METAIlpeAMETHBIM M TMpPEAMETHBIM pe3yJibTaTaM OOydeHUsS U B
GbOpMUPOBaHUN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOW  JIEATEIHHOCTH
o0y4arommxcsi MO0 OCBOCHUIO COJIEpkKaHUS OHOJIOTMYECKOTO O0pa30BaHUsI Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHMUs.

VYueOnbiii npeamer «buosorus» Ha ypoBHE cpeHEro o0mero oopasoBaHUs
3aBeplIaeT OuoJIorMueckoe o0pa3oBaHME B IIKOJE W OPHEHTHPOBAH Ha



pacIiFpeHue U yriiyOJieHHe 3HaHUN 00ydYaromuxcsi O >KUBOW MPHUPOJIE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTMM M OHOJOTHUU Pa3BUTHS,
Te€HETUKH, CEJIEKIIUU, OMOTEXHOJOTUH, SBOTIOLMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenue ydeOHOoro mnpeamera «buosiorus» Ha YIIyOJIEHHOM YpPOBHE
OPHMEHTHUPOBAHO Ha TMOJTOTOBKY OOYYaIOMIMXCA K TOCIEAYIOMIEMY MOIYYCHHIO
Ouonornyeckoro  o0Opa3oBaHMs B By3aX W OpraHU3alUsIX  CPEIAHEro
npodeccruonanbHOro oopa3zoBanus. OCHOBY €ro COAEp X aHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMpPH  HU3YYEHUU  OOyUarolUMUCs
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3feioB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kmaccax 3TH 3HAHUSA TOJy4aroT pa3BuTHe. Tak,
pacuiupeHbl U yTiayOJIeHbl OMOJIOTMYECKUE 3HAHUA O PACTEHUSIX, KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HH,
JIOTIOJIHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIAIHOTO U IIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI IS MOCIEIYIOIEro
BbIOOpa mpodeccur. Bo3mMokHa Takyke HMHTErparusi OMOJOTMYECKHUX 3HAHHM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOUIUMHUCS NPU H3YYECHUU
bu3HUKH, XUMUH, Teorpadi 1 MAaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpenmery '"buosnorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIA M JBOJIIOIIMOHHBIA TMOJAXOAbl K HU3YYEHUIO OHOJIOTHHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIJISl )KUBBIX
CHUCTEM PA3HOI0 YPOBHSI OpraHU3alllH, YBOJIOIUA OPraHUYECKOr0 MHUpa Ha 3eMIle,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
M3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OMOJOTMH, SMOpPUOIOTUU U
OMOJIOTUU Pa3BUTHUS, TEHETUKU U CEIEKINH, OMOTEXHOJOTUU U CHUHTETUYECKOU
OMONOTHHY, AKTyaTH3UPYIOTCS 3HAHMS OOydYaroIMXCs MO OOTaHWKE, 300JI0THH,
aHatomuu, (Qusuonorun uenoBeka. B 11 kiacce wu3ywaroTcs 3BOJIOLHUOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOnbii npeamer  «buonorus»  npu3BaH  00ECHEUUTh  OCBOEHUE
O0OyJarOIIMMUCST OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UJCH, MPUHITUIIOB U MPABUII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOTo00pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJISIuH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJJAIOIINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
MCCJIEIOBAaHUSIX B OMOOTHY, IPUKIIAIHBIX ACTIEKTaX OMOJOTUYECKHUX 3HaHui. J[is
pa3BUTHS U TOAJEPKAHUS HMHTEepeca OOydaloIMuxXcs K OHOJOTHU Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHaia B COJAEPKAHUM MPOrPAMMBbI
10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS U Pa3BUTHUSA
TOW Wi WHOW 00acTh OHOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pEUICHUE BAKHEUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



[ens u3yuenus yueOHoOro npeameta «bruonorusy Ha yriryOJI€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHABbHOMN
OpraHu3allid >KMBBIX CHCTEM pa3HOrO paHra ¢ NpPUOOpEeTeHHEe yMEHUM
MCITIOJIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpPEAETIEHHON 00siacTu
mpo(ecCHOHaNBHON NIeATeTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOTO 3aBEeICHUS JIJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa30BaHus.

JocTkeHne 1enu u3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
YIIIyOJIEHHOM YpOBHE 00€CTIEUMBAETCS PELIEHUEM CIIEAYIOIINX 3a/a4:

OCBOEHHUE O00YYarOIIUMHUCSA CHUCTEMbI OMOJIOTMYECKMX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBuiax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOIrooOpa3uv M OCOOCHHOCTSX OWOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNs, B, ONOTE€OIIeH03, Onocdepa); O BHIAAIONTUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHUE OOYy4YaIOMMXCA C METOJAMM T[O3HAHMS >KUBOW MPUPOJIBI:
UCCJEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOW U
KJIETOYHOW OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMH pa3BUTHS, TEHETHKU U
CEJICKIIMU, OWOTEXHOJOTMU M CHUHTETUYECKOM OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOITO  NPOBENEHUS  OMOJOTMYECKHX
uccinenoBanuii B ylabopatopurt ¥ B mpupose (HaOmrojeHue, U3MEpEeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHANIM3UPOBATh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; MOJIb30BATHCS
OMOJOrMYECKONM TEPMHUHOJOTMEN M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAJIbHO-)KOHOMUYECKUMHU U  IKOJIOTMYECKUMU
npoOiieMamM 4eJOBEeUeCTBa; OLEHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTHU IIO
OTHOIIICHUIO K OKpY’KaloIIeld NpUpOAHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAlOLIUX  JIIOJIed; OOOCHOBBIBATH W COONIOJATH  MEPHI
nporiiakTUKU WHOEKITMOHHBIX 3a00JIeBaHUI, TIpaBUia MOBEACHUS B MPHUPOJAC U
oOecrieueHus 6€30MaCHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UpE3BbIYATHBIX
CUTyallUsIX ~MPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAyUYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BuTHE Y 00y4YalOIMXCsI HUHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIpOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 NpolieMamMH, METOAO0JOruen
OHOJIOTUYECKOTO UCCJIeI0BaHuUA, POBEICHUS AKCHEPUMEHTATBHBIX
UCCIJIEIOBAaHUM, peleHus: OMOJIOrMYECKUX 3a/1a4, MOJCIUPOBAHNUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIMUTAHUE y 00YyYarOIMXCS [IEHHOCTHOI'O OTHOILIEHUS K JKUBOW IMPUPOJE B
IIEJIOM M K OTJEIbHBIM €€ 00bEKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOM,
F€HEeTUYEeCKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B MPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHne  OO0y4aroImMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONB30BaHNN (COOMIO/IEHNE TpaBUil TOBEJIEHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OUOC(hEphl), COXpAaHEHUHU COOCTBEHHOTO 3[0POBbSI U 370POBBS
OKpyXXaromux Jojaed (coOmomeHuss wMep NpoPuiIakTUKu — 3a00JIeBaHUU,
oOecrieueHrne O€30MaCHOCTU KU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJOTMYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHME  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOyYaroIIUMHCS
WHIWBUYAJIbHOU obOpa3zoBaTeIbHON TPAEKTOPHH, CIIOCOOCTBYIOIIEH
nocieayneMy npodeccCuOHaTIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBHH C
WHAVBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHOHa.

OO011ee yuciao 4yacoB, OTBEICHHBIX HAa U3y4YeHHE OHMOJIOrMU Ha YriayOJIeHHOM
YPOBHE CpeaHero obmero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeZelro).

OT6op opraHuzanMoHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUS OMOJOTUM
OCYLIECTBIISIETCS ¢ YUYETOM CcHeUU(UKH €ro COAEP)KaHHUsS U HaAIpPaBICHHOCTH Ha
OpOJODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpeIHEero
po(hecCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
ABJIIETCSI TPOBEJICHUE JTA0OPATOPHBIX M NpakTHueckux padot. Taxxke ydactue
0oOy4YaronuXxcss B BBIMOJTHEHUH MPOEKTHBIX M YYEOHO-UCCIIEIOBATEIbCKUX PabdoT,
TEMaThKa KOTOPBIX OMpENEIseTCS yuuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepUalIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Conep:xanue mporpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJOTHSI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTUA
Ouonoruu.  buonormdyeckue  HAyKd M HM3yYaeMble ~ MUMHU  TPOOJIEMBI.
dyHAaMEHTaJbHbIE, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTUH.

3HaueHne OWoorUU B (POPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYYHOUN
kaptuHbl Mmupa. [Ipodeccun, cszanubie ¢ Ouonorueld. 3HadyeHUE OHOJIIOTHH B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAULMUHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JemoHCcTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [lapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackuu, W. I1. [1aBnos, U. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuter 1 cxeMbl: «CBsI3p OMOJIOTMHM C JAPYTUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTEMbI U HX H3yYeHHUE

KuBbie cuCTEMBl Kak MNpeaMeT u3ydeHuss Ouosioruu. CBOWMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JIUCKPETHOCTh M ILEJIOCTHOCTb,
CJIOXHOCTh U YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIECTOYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIM, MOMYJISIHUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OwmochepHsiiti. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUMBOro. JKu3HBb Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, u3ydaromime *uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

W3ydenue xuBbIX cuUcTeM. Meroabl Ouonornyeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHaTue o 3aBucUMON U
HE3aBUCUMOW mnepemMeHHOM. I[lmaHupoBanuwe »skcnepumenTa. I[locTaHoBKa U
npoBepka rumnote3. HyneBas runote3a. [lonarre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OTIEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3yinbTaToB. [IpuumHBI uMCKakeHUs pe3yJIbTaTOB JKcrepumeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabauubsr u cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HWY», «buonornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHH OpraHU3AlUU KUBOU
npuponab», «CTpoeHHE KMUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «MeToabl
W3YUYCHHUsI )KUBON IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE s IPOBEACHHUS
HaOIIOACHUH, U3MEPEHUH, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuMe pa3aUYHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS e€AWMHUIA >KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM W KJIETOYHOM  OWMOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 3NEeKTpodope3, METOJ MEYEHbIX aTOMOB, IU(pPepeHIraIbHOe
HeHTpudyrupoBanue, KyJbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEeKTpOHHAasT MUKpocKomnusa. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabnuupl 1 cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3zBUTHSA METOAOB MUKPOCKOIIUIY.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpEnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KJIETOK.

IIpakTnyeckas padora «M3yueHne MeETONOB KIETOYHONM OHUONOTUU
(xpomarorpadusi, a3nextpodope3, audpdepeHianbHoe eHTPUGYTrUpOBaHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m €€ ponmp Kak pacTBOpPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuu. MuHepajdbHble BEIIeCTBAa KJIETKH, UX OHOJIOrnyeckas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKU. buosiornyeckue mnonumepsl. benkw.
AMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuunas
CTpyKTypa Oenka, MenTHAHas CBs3b. BTopHuuHas, TpeTW4Has, 4YeTBEPTUUHASL
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanus  Genkos.
buonornyeckue Qpynkiuu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapuibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
O6mumii T1UIaH  CTPOGHHS W (PU3UKO-XMMHUYECKHME CBOICTBA  YIJIEBOJIOB.
buonorudeckue pyHKIMHN YTIE€BOIOB.

Jlumuasl. 'mapodunsHO-ruapododHbIe cBOMcTBaA. Kilaccudukanus Tunuaos.
Tpurnunepunsl, Qochomunuasl, BOCKH, cTepouasl. buomornueckue QyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, OJYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun xomruiementapuoctu. [Ipasuino Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenne u ouonornyeckue pynkiuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekysbsl AT®. Makpospruueckne cBsa3su B Mojekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (PYHKITUU B
kinetke. [pyeue muykneosuompugocpamor (HT®D). CexenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHYECKHE U OMO(DU3NYECKUE UCCIETOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooderuposarue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnulil ouzaiin u
Op2aHuyecKuil CUHmMe3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
@. Canrep, C. [Ipy3unep.

Hunarpammel:  «PacnpeneneHue XHUMHUYECKMX DJEMEHTOB B HEKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuier u cxembl: «llepuoamueckas TabnMIla XUMHYECKUX SJIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJbI», «BellectBa B cocTaBe OopraHu3MoBy», «CTpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBonoBy, «CTpoeHue MoyieKyn JunuaoBy, «HyKIeMHOBbIE KHCIOTHI,
«Ctpoenue Mosekyabl ATOy.

O6opynoBanue: XuMHUYECKast MOcyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIIbI Kau€CTBEHHBIX
peaKIni.

JlaGopaTtopnass  padora  «lccinemoBaHue — HYKJIEHMHOBBIX  KHCJIOT,
BBIZICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KIETOK: JdyKapuoThueckass W TmpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00Pa30BaHUS KICTKH.



CrtpoeHure mpoKapruOTHYSCKOM KieTku. KitlerouHast cTeHKa OaKTepHil U apXei.
Oco0eHHOCTH CTPOCHHSI TEeTepOoTpOoHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKH.
[nazmatuueckass wmemOpana (riazmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BEIIECTB Uepe3 IUIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas aud@ys3us), aKTUBHBIM (IIEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora Harpuii-
KaJIUeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
cteHka. CTpykTypa U QyHKIIMHM KIETOYHOW CTEHKH PACTEHHM, rprOOB.

[urtomna3zma. [{uto3omne. IluTockener. [IBmxkenne nurormiazMbl. OpraHOUIbI
kieTkd. OnHoMeMOpaHHbIE OpraHoOMAbl KJIETKU: SHIOIUIa3MaTHYecKas CeTh
(BIIC), anmapar I'onbmku, TU30COMBI, UX CTpoeHHe M (PpyHKIMU. B3anMocBssb
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpa”HyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QyHkius ammapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOWABl  KIETKH:  MHUTOXOHAPHUM,  IUIACTHUJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKUIMHM MHUTOXOHIpuN u r1uiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXKHBIE  IJACTUIBI  (DOTOCHHTE3UPYIOIIUX  DYKAPHOT.
XJIOpOIIACTBI, XPOMOIUIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHHIM.

HememOpanusie opranouanl kinetkun CTpoeHue W GyHKIUA HeMeMOpaHHBIX
OpraHOHUIOB KJICTKH. Pubocomsi. IIpomedsicymounvie Qunamenmoi.
MuxkpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KieTtounsii
nentp. CrTpoeHWe U JBWKEHHWE JKTYTHUKOB W pecHUYeK. MHUKpOTpyOOUKH
muToria3mel.  LleHTpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIILIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii 6eMKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIIOIOKEHUE
XpOMOCOM B HWHTEppaA3HOM slpe. IDyxpomamur u cemepoxpomamunr. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHOlU 00040uKuU 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsle Bkimtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabnuuper 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHE  pacTUTENIbHOM  KJIeTKm», «CTpoeHue
MHTOXOHAPUW», «A1po», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOM, MHKPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpOEHHUS KJIETOK PpPa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOW MEMOpAHBI.

JlaGopaTtopnass padora «JcciaegoBaHue IMa3molin3a W JAEIUIA3MOJIU3A B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass  padora  «l3ydyenue  nOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBbHBIX KIETKaX)».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISINSA U JUCCUMUIISIINS — JIBE CTOPOHBI MeTaboim3Ma. Tumnbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U rerepoTpodHBIM. YyacTue KucCIopoja B OOMEHHBIX
mpolieccax. JHEpPreTuueckoe oOecrnedeHne KieTku: mnpeBpamnieHne ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Metabonusma. DepMeHTh, MX CTPOCHHE, CBOMCTBA M MEXAaHU3M JICUCTBUS.
Kodepmentel. OTinuusi ¢epMeHTOB OT HEOPraHUYECKUX KaTaiu3atopoB. bemku-
aAKTUBATOPHI M OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuYHBI CHHTE3 OpraHMYECKUX BellecTB B KkieTke. DorocunHTtes.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y obaxkmepuii. Ceemocoouparowjue
NUSMEHMbl U NUCMEHMbl PeaKyuoHH020 yeumpa. Poib XJIOPOIUIACTOB B IIPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gomocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusHue pazinyHbIX (PaKTOPOB
Ha CKOpOCTh (poToCcHMHTE3a. 3HAaU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIUE OaKTEepUH, >KeIe300aKTepuH, CepoOaKTEpUH, BOIOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpokeHus. IIponykTel OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30OYAUTENH OOJIe3HEH.

AspoOHBIE OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okucCiIeHHUE, WA KIETOYHOE JAbIXaHUE. PO MUTOXOHIpUI B
npoleccax ouosorudeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHEHOE
dbochopunupoBanue. Ouepeus memopanvoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmasel. IlpeumyinecTBa a’poOHOTO IYTH
oOMeHa BeIleCTB nepes; aHa3pOOHBIM. DPHEKTUBHOCTH YFHEPIETUIECKOTO OOMEHA.

JdemoHncTpanuu

IToptpersr: k. [Ipuctin, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYJOBAaHHME AJII HMPHUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass  padora «l/3ydyeHue  KaTaJIUTUYECKONW  aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMujIa3bl UK KaTalas3bl)y.

JlabGopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiiuu matpuyHoro cunres3a. [IpUHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO CHHTe3a. Peanu3zanus HacineAcTBEHHON MHGopManuu. I eHeTnyeckuit
KOJ, ero cBouctBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue tpancnoptHbix PHK B 6uocunrtese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne aMHHOKHMCIOT. Pomb pubdbocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKApUOT U IYKApUOT. Perynsius akTMBHOCTH T€HOB y TNpokapuoT. ['mmotesa
onepona (®. XKaxoo, K. Mano). Monekynsapnvle mMexanusmvl IKCHPeCcCuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius oOMEHHBIX
nporeccoB B kiieTke. Kietounsiii romeocras.

Bupycol — HekseTounble (OpPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenuviii Yyuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, xKUBOTHbIX, pacteHui. CIIN, COVID-
19, counanbHble U1 MEAUIIMHCKUAE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHbIX OUoN0cUYecKux 0anHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.



JemoHcTpanuu

IToptpetsi: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmunel u cxembl: «buocunre3 Oenkay, «l'eHeTHUECKUN KO, «BUpYChI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3iaHre MOJIEIIA BUPYCA».

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsrii 1muki, ero mnepuoiasl W peryisiusa. WuHrepdaza u MuTO3.
Oco0OeHHOCTH MpOIECCOB, MPOTEKAMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuHrerndeckuidi  (MOCTMUTOTUYECKHI), CHUHTETUYECKUM U
MOCTCUHTETUYECKHM (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunres JJHK — pemnmukanusa. Ilpunmuner perumkannu JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAIIIEIBbHOCTD.
Mexanuzm permkanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Teromepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIl. JIUIJIOWJHBIA W
rariouaHbelid  Habopsl  XpoMocoMm. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W NPOUCXOASAIIUME B HHUX
npoueccel. Tunel muTo3a. Kapuoknne3 u nuTokrnHe3. buosormueckoe 3HayeHue
MHTO3a.

Perynmauuss murornueckoro nmkiaa kietku. [Iporpammupyemas kneTtodyHas
ru0enb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHadbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemox. «lugposas
KiemKkay — buoungopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabnuupel u cxembl: «KU3HEHHBIH UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkamus JHK.

O06opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIIpenapatbl: « MUTO3 B KJIETKaX
KOPEILIKA JIyKa.

JlabopaTtopnass  padora  «M3ydyeHMe  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopHnas paGora «HaOnroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEACATENBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIETOYHbIE T'PHUOBI, OJHOKIETOYHbIE
BOJIOPOCIH, Apyrue MpoTUCThl. KOJIOHHATbHBIE OPTaHU3MBL.



B3auMocCBsa3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHsl H
cucteMbl opranoB. OpraHnusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASAIIAsA, OCHOBHas, MexaHnyeckas. OCOOEHHOCTH CTPOEHUS,
(GyHKIUNA U pacTiONOKEHHS TKaHEH B OpraHax pacTeHUHN.

TkaHU KUMBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAaHEU: IMUTEIMAIIbHAS,
COCIMHUTENbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHus, (GYHKUUA U
PACIIONIOKEHUS TKAHEN B OPraHaX KWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE W TIe€HEpaTUBHBIE OpraHbl pacTteHuil. Opranbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHUHN ckeneT. CTpoeHHe Hu
THUIIBI COEIMHEHHS KOCTEM.

JIBrokeHne  OopraHu3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00UIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTeHHI:
TPONU3Mbl M HACTUH. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbleyHas cucreMa. Pediekc. CkeneTHbie MBITIITBI U UX paboTa.

Ilutanne opranuszmoB. IlorjomeHue BOABI, YIJIEKUCIOIO Ta3a W
MHMHEPAIbHBIX BEUIECTB pacTeHUsIMU. [luTaHue >KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XMBOTHBIX. OTHEnsl
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurenbHbie xene3bl. [lumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactreHui. Jlpixanue ;xuBOTHBIX. [uddyzus
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pxarenbHas HOBEPXHOCTD.
XKabeprnoe u n€rouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX [O3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YeJoBeKa. MEXaHW3M BEHTWDALMM JETKUX Yy NOTUL U
MJIEKONUTAOMX. Perynsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepaua U e€ peryJssus.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHui. Beigenenue y
KUBOTHBIX. CokpaTuTenpHble Bakyonu. Oprasbel BelaeneHus. PunpTpanus,
CeKpeIrusi U 00paTHOE BCAChIBAHHWE KaK MEXaHU3MbI PaOOThI OPTaHOB BBIJICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M (QPyHKIHMOHUPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHvM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3mMoB. CIOpBI
OakTepuil M UUCTHl MNPOCTEHIIMX. 3allUTa Yy MHOIOKJIETOYHBIX PpPAaCTEHUU.
Kyrtukyna. CpeacTBa macCUBHOM U XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX MXHUBOTHBIX. IIOKpOBBI M HMX IPOHU3BOJHBIE.
3ammTa opranusMa ot Ooje3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
IYMOPaJIbHBIE UMMYHUTET. BpoxkaEHHBIE M NpUOOPETEHHBIN creupuIecKuii
UMMYHHUTET. Teopusi KIoHaIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepner, C. Tonerasa). BocranurenbHble OTBETHI OpraHu3MoB. Posib BpoxkaAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W peryisinus 'y  OpramusMmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakumocTte ©  peryisimus  y
pacTeHuil. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEeIbl. JBOJIIOLMUOHHOE YCIIOKHEHNE CTPOEHUs HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u
peduekTopHas 1yra. be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus ¥ 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE T'OPMOHOB.
B3auMoCBs3bp HEpBHOW U SHIOKPUHHOW cucTteM. [ umoramamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocan», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTCHUID,
«CucremMpl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUTACTHHKWY, «TKaHM >KUBOTHBIX», «CKEJIET 4eI0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTesbHas

CHCTEMAY, «Hepsnas CHCTEMA, «Koxay, «MpIreyHas CHCTEMAY,
«BblgenurenbHas CHCTEMA», «IDHAOKpPUHHAs cucTeMa», «CTpPOECHHE MBIIIIbD,
«Ammynuter»,  «KuiieuyHomnosiocTHeie», «CxemMa  NUTaHUS  PACTEHHIN»,

«KpOBEHOCHBIE CHCTEMBI [IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapun», «BHyTpeHHee cTpoeHHe n0JeBoro 4epss», «HepBHas
cuctema pbeio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmelkaromuxcs»,  «HepBHas  cuctema  nruny», «HepBHas — cucrema
MIIeKOUTaroImx», «HepBHas cuctema uyenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpENnapaThl OJHOKICTOYHBIX
OpraHW3MOB, MHUKpPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HAaCEKOMBIX, WIJIOKOXKHMX, KHUBbIE AK3EMIUIIPbl KOMHATHBIX pacTeHUMU, repOapuu
pacTeHMil pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeIOBEKa,
o0opyI0BaHUE AJIs IEMOHCTPAIIMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuierieHus KpaxMala U OeKOB Mo IeUCTBUEM (PepPMEHTOB, 00OPYAOBAHKE IS
JIEMOHCTpPAIIMUU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JBIXaTEJbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEl pacCTCHUI.

JlaGoparTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrue OpraHoB [IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUA:  MOYKOBAaHUE,  CHOPYJISLuS,
(parmMeHTanys, KIOHUPOBAHUE.

ITonoBoe paszmuHokeHue. IlomoBble KiIeTKH, WM rametsl. Meio3. Craauu
Mmeiio3a. [Topeaenue xpomocoMm B Meito3e. Kpoccunrosep. buomorndeckuii CMbIC
M€ENo3a M TIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B KM3HEHHOM IUKIIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazsurue. ['amerorenes y x«uBOTHBIX. [10JI0BBIE KEIE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U SMOpPUOHAIBLHOE pa3BUTHUE KUBOTHBIX. (CrmocoOsl
OILTOZIOTBOPEHMS: HApPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTUs — HAyKa
0 pa3BUTUU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbLIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOMMTAIONMIUX. 3apOBIIICBhIE JIUCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (SMOpUOHAIbHAS WHAYKIHUA).
3aknagka TIUIaHA CTPOCHHUS KUBOTHOIO Kak pe3ysibTaT HUEpPapXHUECKUX
B3aMMOJICUCTBUII Te€HOB. BrusiHue Ha >MOpPHUOHANIBHOE pPAa3BUTUE PaA3IUYHBIX
(hakTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHBI mepuoi. Ilpsmoe u
HenpsiMmoe paszBuTHe. PasButne ¢ meramopdo3oM Yy OeClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHoOJIOTMYecKOe 3HAaYE€HHE MPSMOro W HEMPSIMOTo



pPa3BUTHSA, UX PACIPOCTPAHEHUE B MpUPOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y ’KHUBOTHBIX M 4esoBeka. [lepronibl oHTOreHes3a uenopeka. CTapeHue u CMepPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxeHnne u pasButue pacreHuil. ['amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTENBHBIX
opraHu3MoB. [/[BoiiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U
Pa3BUTHUE CEMEHMU.

MexaHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdemoHncTpanuu

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

Tabmumer 1 cxeMbl: «BererarmBHOe pa3sMHOXKEHHE», «THIBI Oecroioro
pa3MHOXKEHUs», «Pa3MHOXKEHHE XJIaMHIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMmbly, «l'ameroreHesy», «CTpoeHue
SAMUEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pasButue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum,
«Pa3Butne narymku», «JIBOHHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTEHHUID,
«CtpoeHne ceMAH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «OKU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM LHKI MXxa», <OKH3HEHHBIM  IUKI
ManopoOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SHUIEKICTOK U
CIIEpMAaTO30UI0B, MOJAENb «I UK pa3BUTHS JIATYIIKW.

JlaGopaTopHasi padora «/3ydueHrue CTpOCHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckas padora «BbIABIEHUE MNPU3HAKOB CXOJICTBA 3apPOABILICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINX
PaCTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Poib 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA WM PELECCUBHBIN
NpU3HAK, TOMO3UTOTa, FETEPO3UT0Ta, YUCTAs JIMHUSL, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TE€HETHUKU:  THOPHUIOJIOTMYECKUHM,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHncTpanuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckutii.

Tabnuupl 1 cxeMbl: «MeTobl FTeHETUKNY», «CXeMbl CKPELIUBAHUS.

JlaGopaTtopnass padora «J/Ipo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HUCCIICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

€AMHO00pa3us rudpUI0B nepBoro nokojeHus. [Ipasuino qomuHrpoBanusa. Bropoi
3aKOH MeHnens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosnormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ umores3a 4yucToThl raMer.

AHanmusupyroniee ckpemnBanue. [[poMeKyTouHbI XapaKTep HACIIEIOBAHUS.
Pacumieruienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aK0OH HE3aBHUCUMOTO
HaclleZIOBaHUA  MNpU3HAKOB.  lluTojmormueckue  OCHOBBI  JUTHMOPHUIIHOTO
CKpEILVBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'eHaMHh. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXAHU3M OIPEAEIECHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHBIM Moj. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue nprus3HakoB, CLEIVIEHHBIX C I10JIOM.

I'enoTun xak nenoctHas cucrema. IlnenoTpornus — MHOKECTBEHHOE JCHCTBUE
reHa. MHOXXECTBEHHBIM ajIeau3M. B3auMojencTBue HeaJUIeIbHBIX TI'€HOB.
KommnemenrtaprocTs. Onucras. [lonmumepust.

['eHeTnUeCcKkUil KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
TakkKe (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HaCJIeJICTBEHHON MH(POPMAIIMU B TIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», «Tpetuit 3akoH
Menpens», «AHanusupymollee ckpemuBaHuey, «HemomHoe nomMuHUpOBaHHEY,
«CremnyieHHOoe Haclel0BaHUWE IPU3HAKOB y Jpo3oduib», «['eHeruka momnay,



«Kapuotunn uenmomeka», «Kapuotun npozodumnb», «Kapuotum OTHID,
«MHOXECTBEHHBIN ajIENU3M», « B3auMOIeICTBUE TEHOB.

O6GopynoBaHue: Mojelb ISl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOrO TOKOJICHUST M pacHICIUICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTPAllM¥ 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllMd CUEIUIEHHOTO HACJIEIOBaHMs IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKponpenapar: «pozoduina.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpENIMBAHUA Y APO30DUITBD».

IIpakTnueckas  paGora  «V3yueHue  pe3ynbTaTOB  JIUTHOPUTIHOTO
CKpeIIMBaHUs y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMmupoBaHUU (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAA U HACIIEC/ICTBEHHASI.

Mopaudukanuonnass u3MeHYMBOCTh. Ponb cpeasl B (opMuUpOBaHUU
MOIU(PUKAIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarnuoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOau(PUKAIIMOHHOM
W3MEHYUBOCTH.

I'eHoTrnMyeckass 3MEHUYNBOCTh. CBOKMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUTTHYECKOI M3MEHUYNBOCTH: KOMOWHATHUBHASI, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJHOr0 BUA.

MyTanmoHHass HM3MEHYMBOCTb. BuHIBI MyTanMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTauud. SaepHele U
nUTOIUIa3MaTuyeckue myTtanuuu. CoMaTUYeCKHUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHel W WX BJIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacieacTBeHHoM m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POJb  SNUSEHEMUYEeCKUx ¢hakmopos 8
HAC1e008anUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHCcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u  cxembl: «Bugasl  usMmeHumBoCcTHMY», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTEY, «Meiosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Bumbl myTaruii».



OOopynoBaHue: XHMBbIE W TepOapHbIE AK3EMIULIPHl KOMHATHBIX PacTeHUH,
pucyHku (dpoTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BApPUALIUOHHOU KPUBOW.

IIpakTnyeckas padora «Mytamuu y JApo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uyenoeka. MexayHapoaHas Iporpamma HMCCIIEIOBaHUsS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHs ~ TEHETMKM  YeJIOBEKa:  TIE€HEaIOTMYECKUU,
OJIN3HEIOBBIH, IIUTONCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemeHnHOE ONPENIECIICHNE reHOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00JieBaHUA YellOoBeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACNEACTBEHHOM MpPeapacroyioKeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUU U JICYEHHH N€HETUYECKUX
3a0oyieBaHU 4YenmoBeka. MeanKo-TeHeTuYecKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
kieTku. [IoHSATHE «TreHEeTHYEeCKOro rpy3a». JTUYECKHE ACHEKThl MCCIEI0BaHUN B
00J1acTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bu3HYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpyKaroiiei cpensl. [ eHeTnueckas
IPEAPACHOIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabnuiel 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YyUEHUS] TEHETUKU
qenoBekay, «I eHeTnueckue 3a00I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMosB

JlomMecTukanusa W CeleKuus. 3apoKICHUE CEJNEKIUMU W JIOMECTHUKALIWU.
Yuyenne H. WM. BaBumoBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3us
KyJbTYpHBIX pacTeHHil. Poip cemekuuu B CO3IaHMM COPTOB PACTEHUUA M TMOPOJ
KUBOTHbIX. CopT, moOpoAa, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSIJ0B B
HacjieACTBeHHOM wu3MeHunBoctd H. WM. BaBuimoBa, ero 3HadyeHue s
CEJICKITMOHHOM padOTHI.

Metoasl ceneKIMOHHOM paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTansl KOMOWHAIIMOHHOM CCJICKIIWH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOIIBIO OLEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PagnaninoHHBIN U XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTallUuil y KyJIbTYPHBIX



dbopm opranu3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pexoMOuHanTHBIX JIHK 115 momydenust iCXOAHOTo MaTepuara Jjisi CEeIeKIIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBugosas ruopuIU3aIus.
bnuskopoacTBeHHOE — CKpenuBaHue, wWiaM  MHOpuauHr.  HepojacTBeHHoe
CKpelnBaHue, wid ayTopuauHr. ['erepo3uc u ero mnpuuwmHbl. lMcmomb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanud. [Ipeomonenue Oecruioaus
MEXBHUAOBBIX THOPUAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U M3y4YCHUE T'CHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMyYed 7S CO3/JaHMs  HOBBIX COPTOB U THOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAVUueHUs: CyueCmsayrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JlemoHCcTpanuun

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. bensies.

Tabnuiel u cxembl: «I{eHTpbI TPOUCXOKIECHUS U MHOTOOOPa3Hsl KyJbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKUX PSAJOB B HACIEICTBEHHOW W3MEHYHUBOCTHY,
«Metogpl cenexnumy, «Otnanéunas rudpuan3anus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHue copTOB KyJbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX ).

JlaGoparTopHasi padora «/3yueHrne METONOB CEJIEKIINU PACTCHUIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUS CEJIEKUWHU PACTECHUH H
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIICTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEeKTHl, HCHOJIb3yeMble B OHUOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJIBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOTeUeHne, TMOMYyYEeHUE KHUCIOMOJIOYHBIX  IPOIYKTOB,
BuHOAenue. Mukpobuonorndeckud cuHTe3. OOBEKTBI MUKPOOMOJIOTUYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M WHCTPYMEHTOB IIEJIEHANPABIEHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYaroIIHecs B IPUPoie OMOCUHTETUUECKUE Ty TH.



Knerounass unxenepus. MeToapl KyJIbTypbl KIETOK M TKaHEW PACTEHHUMN U
KUBOTHBIX. Kpuobanku. Comatudeckas TUOpUAM3AIUMA W  COMATHYECKUU
sMOpuorene3. lcronp3oBaHue TalIOu0B B CEJICKUMH pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Vcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 melduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METONl TpaHCIUIAHTALUUU SAJI€p KIIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W Te€HHasg WHXeHepus. ICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIocTvKeHUsT UM MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  UHXXEHEPUM.
DKOJIOTUYECKHUE U 3TUYECKHE MTPOOJIEMbI T€HHON MHXXKEHEPUU.

Menunuackue Ouotexnosnoruu. [loctrenomuas mudposas meaununa. [11P-
JIMarHocTuka. MeTaOoJIOMHBIN aHanu3, TEHOLEHTPUYECKUN aHajau3 MpoTeoMa
YEJNOBEKA IS OLIEHKH COCTOSIHUSA €ro 340poBbs. VICHOJIb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OmowmHkeHepus miig  pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3aHUS KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHM TpEXMEpHOro OMONMpUHTHHTAa U ckaddoaguHra
JUISL pELICHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CoznlaHue BEKTOPHBIX BAaKIMH C LEJIb0 00ecrnedeHuss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-congepkamumx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanumn

Tabnuups! u cxemsl: «Vcnonap3oBaHNEe MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
npou3BOJCTBE», «KileTouHas nnxxeHepus», «I'eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne o0bEKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llomyyeHrne MOJOYHOKUCIBIX ITPOLYKTOBY.

Ikckypeusi «buorexHonorus — BakHEHIIas MPOU3BOJWTENIbHASA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE IBOJIIHMOHHBLIX NpPeACTABJIEHUI B
OMO0JIOTHH

OpomonnonHass Tteopus Y. Jlapsuna. [IpeanochUIKM BO3HUKHOBCHHSI
napBuHU3MA. JKn3HbE ¥ Hay4yHas AesTenpHOCTh Y. JlapBuHa.

JIBrKytye cuiIbl 3BOIIONMY BUIOB 110 Y. J[apBuHY (BBICOKAast MHHTEHCUBHOCTh
pPa3MHOXXCHHUST  OpPraHM3MOB, HACIICJICTBEHHAs H3MEHUHMBOCTh, OopnOa 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckord teopun dBomonuu (CTD). HedTpanbhas
teopust dBomouuu. CoBpeMeHHas JBOJIOLMOHHAS  Ouojorus. 3HAUYCHUE
ABOJIIOIIMOHHON T€OPUHU B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHCcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, W. 1. lImansraysen, [Jx. Xonaeit, . K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod npuponbl (no K. JlunHuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopmMupoBaHUs
NPUCTIOCOONIEHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MapuipyTta nytemectBus Y. lapsunay, «Haxonku Y. JlapBunay, «DopMbl 00psObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHoroodpasue KyiabTypHBIX (opM
KarmycThbl», «[lopoabl JoOMaNHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS MABWXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIIOLIUN.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsiuusa Kak 37€MEHTapHasl €quHUIA 3BOMIOUUA. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us U CTPYKTypbl mnomyisiuil. W3meHnenue
reHopoHa TOMyJSUMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jlx. Xapnau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHI (IBWKYIIME CHUJIBI) SBONIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeid reHOB — chydaiiHble
HEHANpaBJICHHbIE M3MEHEHHUs 4YacToT auiened B momyasanusx. Oddekr
OCHOBATeNsA. Jdpgpexkm Oymuvinounoeo eopaviwika. CHUMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsvl u cieocmesus. llposenenue s3¢pgpexma Opeiigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanmuu.  V3onsamus  TOMYJISIMN:
reorpadguueckas (IpocTpaHCTBEHHAs), OHMoJornyecKkas (pEnpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisAOmMi  Qakrtop 3Bomtouund. PopMbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTAOWIM3UPYIOIIMHA,  pa3phIBAONIUI
(mm3pyntuBHbIN). [lonoBoit oTOOp. BO3HUKHOBEHHE W SBONIONHUS COLUATBLHOTO
MTOBEJICHUS YKUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3ydbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHe — mpucnocoOjeHudt y  opraHu3MoB.  Apomopho3pl U
uanoanantanuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOp(hOIOrHYecKue,
¢dbuznosniornyeckre,  OMoOXUMHYECKHe,  moBeAeHYeckre.  OTHOCUTEIHLHOCTH
MPUCIIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero xpurepum u cTpykTrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BoOOIMK. M3onmanus — kioueBoid ¢aktop BuaoooOpazoBanus. Ilytu u
CIIoCcoObI BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE)» (monumIOuU3aIHsI,
rubpuauzanus). JIMTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mMbl GopMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
COXpaHeHus1 6ropa3zHooOpa3usi. MUKpPO3BOIIONUS U KOIBOIIOIUS Mapa3uTOB U MX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUSL YCTOMUUBOCTH K aHTUOMOTHKAM U CHOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanumn

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

Tabnmuupr u cxembl: «MyTanmoHHass HU3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/Imwxymiue
CWJIBl 3BOJIIOLIUNY, «DKOJIOTMYECKass M30JSUUs MONMYJALHMA CEeBaHCKOU (hopenmy,
«l'eorpaduueckass H30JSALUS  JHUCTBEHHUIBI CHUOMPCKOM M JTUCTBEHHMIIBI
naypckoin», «lomynssiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOTO OTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«nycTpranbablii MenaHu3M», «KuBble uckomnaemelie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Dusnonornueckue anantanumn», «lIpucnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunbl-nBoiiHukm», «CTpykTypa BUAa B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpapuyeckoe BHUI000pa3oBaHUE
TpEX BUJOB JIaHJBIIICH», «DKOJIOTMUECKOE BHUI000pa30BaHUE BHJIOB CHUHUID),
«ITomumnounsl pactenuity, «KamycrHo-penednsiii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3BEpell C MpUMEpaMHu pPa3IMYHBIX MNPUCHOCOOJEHUN, dYyuyena NTUIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN ONU3KUX BHUJAOB, 0OpPA30BaBIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BpisBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOrO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucrmocoOneHuss  OpraHm3mMoB M HX
OTHOCHUTENbHAS 1[EJIECO00Pa3HOCTDY.

JlabGopaTtopnasi padora «CpaBHeHHE BHUIOB 10 Mopdoaoruueckomy
KPUTEPUIO».

Tema 3. Makpo3BoaOUMs U €é pe3yJibTaThl

Meronael  HU3ydyeHHS MaKpol3BOJOLMHU. [laneoHTonorHMueckue  METOJbI
u3yueHus: oHBomonuu. Ilepexonnbie ¢opmbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduueckue meronsl u3ydeHus sBomonuu. CpaBHeHHe GIOpHl U
(dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emnn. Buabl-
SHAEMUKHU U PETUKTHI.



OMOpPUONOrMYECKrUEe U CPABHUTEIHbHO-MOP(OIOrHUEeCKre METOAbl U3yUeHUs
ABONIOLMH. ['€HeTMyeckrue MeEXaHU3Mbl HBOJIOLUM OHTOTE€HE3a U TOSABJICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  QHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKME  METOAbl  H3YYEHHsS  HBOJIOLHUU.
['omonornunbie TeHbl. COBpEMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOJIONUU. [Ipunyun cmenvl yHKyulL.
HeobOpatumocTs 3BosonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTbH TEMITOB
ABOJIIOLIHH.

JlemoHCcTpanuun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabnuuel 1 cxeMbl: «DUITOTEeHETUUECKUIM Pl JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb», — «Punuodutey,  «CeMeHHbIS
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emuan», «/peild KOHTUHEHTOBY,
«PenmukTery, «HavanmpHble cTaguy 3MOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHBIE OpraHby, «PyIUMEHTHI,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAaOOpbI YEJIOBEKAa U IMIUMIAaH3e», «l JTaBHbIE
HaIlpaBJIeHUS 3BOIIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJSHKH HCKOINAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THMOTE3bl NPOUCXOXKICHUS >KU3HU Ha 3emie. AOuWoreHes u
nancnepmusi. JloHay4dHbie MpeCTaBICHUS O 3aPOXKICHUU KU3HU (KPEalMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOT U

OcHoBHbIE ATanbl HEOPraHUYECKOU ABOJIIOLYH. [ImanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas HBOJIONMSA. AOHOTEHHBIM CHHTE3
opraHnyeckux BeniecTB u3 Heopranndeckux. Ompir C. Mumepa u I'. IOpu.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoainepBatHas rumnoreza A. .
Omnapuna, TumoTe3a nepBuaHOro OyiapoHa JIx. XomnaeitHa, reHeTUYeCKasi TUIIoTe3a
I'. Ménnepa. Pubozumsr (T. Yek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emmm m Meronsl €€ wu3ydeHus. lckomaemple OpraHU4ecKHe
octatkd. ['eoxponosmoruss u e€ wMeronpl. OTHOCUTENbHAasE U  abCOIOTHAs
reoXpoHoJIorus. ['e0XpoHOoIOrnyecKast mKajaa: 30Hbl, 3Pbl, IEPUOJIBI, STOXH.



Havanenbie 5sTanbl opraHudeckor sBostonuu. [losiBieHHEe W 3BOIIOLAS
NEPBBIX KJIETOK. DBOMIOIUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKU KaK aHaJoT MEepPBbIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 3yKapHOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOreHe3). IBONIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoXIeHMEe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATalbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrenuid. Bpixon pacrenud Ha cymy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. lIponcxoxaeHue [BETKOBBIX
pacTEHUM.

OcHOBHBIEC ATamnbl 3BOJIOLUU KUBOTHOrO MHpa. OCHOBHBIE apoMop(do3bI
KUBOTHBIX. BeHjckas dayHa. KeMOpuiickuii B3pbIB — TMOSBIEHUE COBPEMEHHBIX
tunoB. [lepBble XOpAOBbIE KUBOTHBIE. KU3Hb B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentwinil. [IpoucxoxaeHne MIEKONUTAIOUUX U
ntuil. [lpunnun kimroyeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
[MO3BOHOYHBIMH )KUBOTHBIMU CYUIU.

PazButne ku3HM Ha 3emMie IO ’paM U MEepUojaM: apxeu, MPOTEPO30il,
najgeo3oi, Me3030M, KailHo30i. OOmas xapakTepucTuka KiuMara u
re0JIOTUYECKUX TMpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuunHel u
CJIEACTBUSA MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM IKOJOTHUYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpaszusi Ha 3emiie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHIunel kraccudpukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanuu

IToptpersr: @. Pequ, JI. Cniammnannanw, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonaeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. I1actepa mo
M3YYECHUIO CaMO3apoXKIeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  3BoionnMn»,  «l'€oXpoHomormyeckas  mIKauan,
«HadanpHble 3Tabl OPraHUYECKON IBONIONUNY», «CxeMa 00pa3oBaHHs 3YKapUOT
nyTéM cumbuoreHesa», «Cucrema XUBOM mnpupoab», «CTpoeHHE BHUPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOGUTH», «OIHOKIETOYHBIE BOJOPOCIIH,
«MHoroknerounsle Bogopocan», «Mxwu», «IlamopoTtHukm», «l oloceMeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
mMupa», «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KueuHononiocTHbIEY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/JIHBIEY,



«IIpecmbikaromuecs», «lltunpy», «Miekonutaromme», «Pa3BuThe XuU3HH B
apxeunckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[AJIE030MCKON 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KarHO30MCKOM 3pe», «COBpEMEHHAas CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repbapuy pacTeHU Pa3IMYHBIX OTAENIOB, KOJUICKITUH
HACEKOMBIX, BJIQXKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WIJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla MTHI[] U 3BEpel,
KOJUICKIIUM OKAaMEHEJOCTEN, TOJIE3HBIX HMCKOMAEMbBIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  snaGopatopnasi  padora «MoAenupoBaHUE  ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOr0 CUHTE3a OPTraHUYECKUX COSTMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnasi padora «/I3yyeHue M omMcaHWE MCKOMAEMbIX OCTAaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEM CTPOCHHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue 0COOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl 1 3agaum anTponosoruu. MeToibl aHTPOTIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKJICHUM 4elloBeKa. Penurunosnbie
BO33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CXo0acTBO YenoBeKa € )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU310I0r0-OMOXUMHUYECKHE,
noBegeHYeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHOM
CHUCTEMBI.

JIBrxymre cuiibl (pakTophl) aHTPOIIOTEHE3a: OMOJIOTHYECKUE, COIMANIbHBIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpa3Hble 00€3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEAKUA YeTOBEKOOOPa3HBIX 00€3bsiH U
mo/iei. ABCTPaTONUTEKN — JBYHOTHE MPEIKH Jrojel. UenoBek yMmenblid, NepBbie
V3TOTOBJICHUS OPyAuN TpyJa. YeloBeK NPSMOXOASAIIAN U TEPBbIA BBIXOI JIKOJIECH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  —  oOmMA  TIPEIOK
HEAHJEPTATBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KiMMmara. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TasnieoreneTrka u NaJeOreHOMUKA.



DBOJIIOIMSA COBPEMEHHOTO 4ejoBeKa. EcTecTBEHHBI OTOOpP B MOITYJISLIMSIX
yeyioBeka. MyTanuoHHBIN Tporiecc U noiaumopdusm. [lonynsiuuroHHbIE BOJHBI,
npeiid reHoB, Murparus U «dPEGEeKT OCHOBATES» B MOMYJAIMUSIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. [loHsatue o pace. bornpmme pacel: €BponeouIHas
(eBpasmiickasi),  aBCTpajo-HEeTrpoujHas  (dKBaTOpHalbHasi),  MOHIOJIOMIHAS
(a3uaTcko-amepukaHnckas). Bpems u myTu paccelieHHs 4YelOBeKa IO IJIaHETe.
EnunctBo  dyenmoBeueckux — pac.  HaydyHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeoBE€Ka K pPa3HbIM YCIOBUSIM OKPY>KalOLIEW Cpeabl.
Bnusnue reorpadguueckoit cpeapl W apeiipa TeHOB Ha MOPQOJIOTUIO U
(U3HOIOrHIO YETIOBEKA.

MexaucuMiinHapable  MeToabl B (usnueckoil  (OMOJOTHYECKOM)
AHTPOMOJIOTMM.  OBOJIOIIMOHHAST ~ QHTPOMOJIOTHS W [MAJIEOAHTPOIOJIOTHUS
YEJIOBEUYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOMIOLMH OMOJIOTMYECKOTO M COLUAIBLHOTO B YEJIOBEKE.

JlemoHCcTpanuun

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

Tabnuiel u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «['0JTOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeNneT 4YenoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «J{BHKYyIIME CUIIbI aHTPOIIOTEHE3a», « DBOJIIOIMOHHOE
IpPEBO  4YEJNOBEKa», «ABcTpasionuTek», «YemnoBek  ymensli», «Yenoek
npsAMOXOoaAIIniy, «/leHnncoBckuii yenosek» «Heannepranbup», « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl BOJIOLUU YEIOBEKA», «Pachl 4eIOBEKay.

OOGopynoBaHue: MYJISDKM  OKaMEHENIOCTeW, MPEeIMETOB  MaTepUaIbHOM
KyJbTYpbl TIPEAKOB 4YelOBeKa, penpoaykuuu (¢ororpaduu) KapTuH C
MU(DOIOTHYECKUMU U OUOJEHCKUMM CIOKETaMHM TPOMCXOXKJICHUS YEIOBEKa,
¢doTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJENb
yeperna 4YeJoBE€Ka W 4Yepena IIMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KHUCTH
MMIIAH3€, MOJIEII TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «lM3yueHne o0COOEHHOCTEH CTPOEHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTueckas padora «3ydeHne 3KOJIOTMYECKUX aJalTallui YE€ITOBEKaY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ymbonbpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NpUpoAHbIE U JlabopaTopHblie. MojenupoBaHue B IKOJOTUH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00aTbHBIH.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKA. ODKOJIOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3EH YEJIOBEYECTBA C mpupoaor. @opmMupoBaHUE
AKOJIOTHYECKOMN KyJIbTYpPbl U SKOJIOTHUYECKON I'PAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuupel u cxemsl: «Paznensl skomorumy», «Metoabl sxonorun», «Cxema
MOHHUTOPHUHTA OKPYKAKOLIENH CPEIBI».

JlabGopaTopHas padora «3yuenue METOHOB JKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
AKOJIOTHYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTUYECKUE, aHTpOoNOreHHble. O0mue
3aKOHOMEPHOCTH JEHCTBHUS 3Kojornueckux ¢akropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢pakrtopel. CBeT Kak »Konoruueckui akrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEPUOaN3M.

Temneparypa kak skosnorudeckuil (axrtop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKHIIOTEpMHBIE U TOMOMOTEpPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrtop. IlpucnocoOneHuss pacTeHuil K
MOJJIEP)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHIO K
Bojie. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO peXHUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
ryOMHHasT  MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  (DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rogu4yHble pUTMbL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM HW3MEHEHUSIM
YCIIOBHUM KU3HMU.

XKuznennsie Qopmer opranusmoB. llonsTe o0 JKu3HEHHOU (opme.
XKuznennsie PopmMbI pacTEHUM: JEPEBHS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a >KU3HH.

buornyeckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOHO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaliu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3auMojielicTBusl  (Tomuueckue,  (opudeckue, Pabpuyeckue).  3HaUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B cpefe
oOutanusd. [IpyHIMI KOHKYPEHTHOTO UCKIOYEHUSI.

JdemoHcTpanuu

Tabnmuuel U cxeMbl: «Dkonoruueckue (axktope», «CBETOBOM CHEKTP»,
«IKOJOTUYECKUE TPYMIbl JKUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl oOWTaHWs OpraHU3MOB», «bHoNOrH4YecKne pUTMBD,
«Kuznennoie  Qopmbl  pactenmit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«9KocucTeMa MMUPOKOIUCTBEHHOTO Jieca», « DKOCHCTeMa XBOMHOTO Jiecay, «Lenun
nutanusy, «XuimHudaectBoy, «llapasutusmy, «Konkypenuus», «Cumounosy,
«KommeHcanuzmy.

O6opynoBanue: repbapu pacTeHUW M SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BJIMSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAaKTOpPOB, TIepOapuu CBETONIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTCHUSI, TepOapuu M KOJUICKIINH TETUIOIOONBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uyyena MTHUIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K TUrpodurtam, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHUs] JAHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeiax,
repOapu ¥ KOJUICKIIMM pACTEHWW MW OJKUBOTHBIX, OOJQJAIOMINX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM KU3HMU, repOapuu u
KOJUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSIX.

JlaGopaTopHasi paGora «BpIABICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBIeHHE TMNPUCTIOCOOTIECHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTHM pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo/10rusi BUA0B U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKH  TOIMYJISILHIH. [Monmynsimus  kak
Oounonornyeckas cucreMma. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbI
nonyjsiuuid. OCHOBHBIE TIOKa3aTeNu MOMYJSLUUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi M TOJIOBAasl CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALUSI.

DKkoJyioru4eckasi CTpykrypa nomyiasiuud. OleHKa YUCISHHOCTH TMOIYJISIIHH.
JlunaMuka MOMyJsiuU U €€ peryanus. bUoThuecKui MOTEeHUUANT MOMYJISIUU.
MopenupoBaHue JUHAMHUKU NOMyJsiuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBble BbDKMBaHUA. Perynsnus YuCICHHOCTH MOMYJALMA: posib (PaKTOpoOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTUUYECKHE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKojoOTMYEecKO HUIIe BUaAa. MecrooOutanue. MHoromepHas
Mozenp dKkojmormdeckon Humm Jx.M. XatumHcona. Pa3smepsl skonornueckoun
Huiy. [loTeHnnanbHas U peaaTn30BaHHas HUIIIU.

Bup kak cucrema nomynsauuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJAEHUS W MUrpaluid KUBOTHBIX. buoiorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHCcTpanuun

IToptper: Jx. Y. XaTunHCOH.

Tabmuuel M cxembl: «DKOJIOTMUECKHE XapaKTEPUCTUKH TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  HOMyasiuun», «Bo3pacTHple  MUpaMUIbI
nonyysiiun», «CKOPOCTh — 3acelieHusi IOBEPXHOCTH  3eMJIM  Pa3IuYHbIMU
opranuzMamMmn», «Mojeinb 3xkosiorndeckor Humu Jx. M. XaTanHcoHay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOieHus ceMssH  pacTeHUd K
PACCETICHUION.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buornieHo3 u ero crpykrypa. CBs3M MEXIy
OopraHu3MamMH B OMOIICHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIHMOHAIbHbBIC
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpodwuueckne mnenu u cetu. AOHOTHUECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B A3KOcUcTeMax. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKOocUCTEeMbl. buomacca u  mpogyKuwus.
DKOJIOTUYECKHUE MMUPAMHU/IBI YKCeT, OMOMACChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpapnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykiieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIeMbl 03€P U peK. DKocucmemvl MOpeu U
OKeaHos8. IKocucmemvl MYHOP, 1eCO8, Cmeneli, NyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arpos’kocucrema. ArpoueHo3. Pasznmnuwns
MEXIYy aHTPOIIOTEHHBIMH W MIPUPOTHBIMHU YKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbnaopa u dayna. CuHaHTpomuzalus Tropojickoil ¢dayHbl. buomorumdeckoe u
XO03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonozo s@pgexma u 6udos-30upukamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALMNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHull PAa3HbIX Mmunoe Ha
CyOOp2aHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTomo10THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer  u cxembl:  «CTpykTypa  OWoleHO3a»,  «IKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKass TUPAMHUIA YUCEID,
«JKonoruyeckas nupamuaa OMOMacch», «IKOJIOrHMYecKas MUpaMuJa SHEPTUM,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxapa», «9KocHCTeMa 03epa», «ArporeHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsr ypOboskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcHsi «DKCKypCcHs B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
€JIbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, OOJIOTO).

IKCKYypcusi «DKCKYpCUsSl B arposKocuctemy (Ha Moje Wid B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — obmiemnanerapHass o0osiouka 3eMiM, T/€ CYIIECTBYET WIIU
CylllecTBOBaJia *U3Hb. PazBuTue mpejacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocheps! u e€ cocran. XKuboe
BeleCcTBO Onocdephl U ero PyHKIIUH.

3aKOHOMEPHOCTH cylecTBOBaHusA Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rJ100aJIbHOM 3KOCcUCTEMBIL. J[MHaMudeckoe paBHOBecue B Ouocepe. KpyroBopotsl
BEII[ECTB U OMOTEOXMMHUYECKHUE IUKIIBI (YIiiepoaa, a3ota). PUTMUYHOCTD sSIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Ouochepnl. [lonstTe o Ouome. OCHOBHBIE OHUOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE Y TUPOKOJIMCTBEHHbIE JIeCa, CTENHU, CABaHHBI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KiuMar, pacTUTENbHBIA U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 MOTEHIIMANA U
onochepHbIX PyHKIUI.

JemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuner u cxembl: «['eocdheprl 3emin», «KpyroBopoT azora B MpUPOIE,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpOJa B MPUPOAEY,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cymny, «KnumaTudeckue
nosica 3emnn», «Tynapay, «Talray, «Cmemannsiii jgec», «IILIMpoKOINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponnueckuil gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIIEKIIUHU KUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:Ka0IIas cpeaa

OKOJIOTUYECKUE KPHU3UChI M UX NpUuuHbL. Bo3jeiicTBue denoBeka Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HEHUE
BOJHOW cpeabsl. OxpaHa BOJIHBIX pecypcoB. Paspymienune mnouBsl. OxpanHa
MMOYBEHHBIX pecypcoB. MI3MeHeHune kiumMara.

AHTpOIIOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PacCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOIHI.
Kpacubsie xuuru. Oco0o oxpansiemblie mpuponansie Ttepputopun (OOIIT).
Borannueckure caibl ¥ 300J10TUYECKUE TTAPKH.

OcCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanimonanpbHO€  TPUPOJIONONIB30BAHME U COXpPAaHEHHE  OMOJIOTMYECKOIo
pazHooOpazust 3emiu. OOImKME 3aKOHOMEPHOCTH TJIOOAIBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHUHTAa pA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue O00CmMyn K
uHgopmayuu no CcoCMoAHUI0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbl



sKopeadburnumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyusa mopckux u HazemMHuLX IKOCUCTNEM.

JdemoHncTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HEHHUE
ruapocdepsl», «3arpszHeHue TouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMBIX PAaCTEHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanuu, KpacHOW KHUTH peTHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHMS
OOyYaroIIMMHUCST TPOrpaMM CpeIHEro oO0miero oOpa3oBaHUA: JIMYHOCTHBIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMBbl IO OUOJIOTUM
BBIJICIICHBI CIIEAYIOIINE COCTABIISIFOIINE: OCO3HAHUE OOYJArONIMMUCS POCCUHCKON
IrpaXXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOMPEACIICHHUIO, Haiuuue Mmomusayuu K OOy4eHHIO  OWOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX ITICHHOCTEM WM WMCTOPUYECKUX TPATUIUN DPA3BUTUS OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINUXCS PYKOBOJICTBOBATHLCS B CBOCH
NEATCIBHOCTA IIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  HNpPaABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbL, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaAMMBbI MO OUOJIOTHH JTIOCTUTAIOTCS
B EIUHCTBE YYEOHOM M BOCIHUTATEIBHOM JESITCIHPHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE NpaBUJIaMHU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TMpOIleCCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TPpAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOJIE U
OKpYyXaroulen cpene.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyudeOHoro mpeamera «buomorus
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJCTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA JIEITEIRHOCTH B MPOLIECCE pPean3allii OCHOBHBIX HAIPaBJICHUU
BOCIIMUTATEIILHOU ESITENHHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA W MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPUYECKON MAESATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M TMO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YUYUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIMAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIINOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJ7a4, YBAKHUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MNpPH OOCYXICHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTApHON U BOJOHTEPCKOMN JAEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoJay, YYBCTBa OTBETCTBEHHOCTU IEpe.l
Ponunoi, ropmoctu 3a cBOM Kpai, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICHHE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM HPUPO/IBI,
JNOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OMOJIOTHUH, TOHUMAaHUS 3HAUYCHHUS OWOJOTMU B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXE€HUI0 M 3amure OTeyecTsa,
OTBETCTBEHHOCThH 3a €r0 Cyab0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC peEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONIIEHWE K MHPY, BKJIIOYAasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KMUBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBISATH KAUECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1IArONOJIYyYUs:

MOHMMAHUE W peaju3anus 370poBOro u Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM MW OTHbIXa, peryisapHas (Qusnueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
cOOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHHE UEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAITUAX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYAO0JII00UE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTU TEXHOJIOTMYECKOM M COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBINIOJIHATD TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepam mpodecCHOHATBbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

AKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K NPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBaHHS;

MOBBIIIIEHWE YPOBHS OKOJOTHMYECKON KYJIbTYphl: MNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX [MOCIEACTBUN st
OKPYIKaIOIIEH CPEIbI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM U IMyTed ux
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaEMble NpPU HU3YYEHUH OMOJIOTHH
3HAHWST W YyMEHUS TPU PEIICHHH TNpoOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
OPUPOAOIIONIb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHUS B TMPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYXKaroIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HaJIM4HME Pa3BUTOIO KOJIOTMYECKOT0 MBIIUICHHS], SKOJIOTUYECKON KYJIbTYPBI,
OTIbITa NEeSTENHHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHON, KOMMYHHMKAaTUBHON M COIMAIbHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOM JIE€ATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKW M OOIIECTBEHHOM NMPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIbTYpbl KaK CpeJICTBA
B3aUMOJICUCTBUS MEXY JIOAbMU U TO3HAHUS MUPA;

MOHMMaHUE crneruduKd OHOJIOTMM KaK HayKH, OCO3HAHUSI €€ poJiu B
(GbopMUPOBAaHMN PAIMOHATIBLHOIO HAYYHOTO MBIIUIEHUS, CO3JAAHUU LIEJIOCTHOTO
Npe/ICTaBIeHUs 00 OKpYKaloleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEHM M pEIIeHUH Mpodsiem
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU AJISi COBPEMEHHOW IMBHIM3ALIUU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pellaTb PEeCypcHble  MPOOJEMbl  pa3BUTHUS
YeJIOBEYECTBA, NIOMCKA MyTEe BBIXOJA U3 I00ATbHBIX IKOJIOTHYECKUX MPOOJIEM U
o0ecrieyeHusi Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHATIHLHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUU B IENIX
NOBBIIIEHUS] OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAJIILHON TPaMOTHOCTU oOydaromuxcs, GopMupyeMoit
MIpU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIUIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJydYaeMble 3HAHUSA I aHalId3a U
OOBSICHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsI Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 IOJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
penieHus NpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

OCO3HAHHWE LIEHHOCTU HAY4YHOH JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U HCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30oBaHUI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJIbTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHUPOBO33PEHHS OOyHarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa H CHEHU(PUKY METOJIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPrusi, SABJICHHE, MPOIECC,
cuUcTeMa, Hay4dHbIH (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucCleIOBaHue,  HAONMIOJIEHUE,  HM3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
YHUBEpCAJIbHbIE Yy4ueOHBbIC JEUCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIC,

PEryJIATUBHBIE), obecrieynBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
TPaMOTHOCTH ¥  COITMAIBHOW KOMIIETCHIIMH OOYYalomuXcs; CIIOCOOHOCTh
oOyJaronmxcs WCIOJIB30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pPCHUYCCKHE 3HAHUS W YHUBEPCAJIbHBIC Y4ueOHbIC JCHCTBHS B
MO3HABATEILHON U COIMATILHOMN MTPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOywatomerocs OyayT cHOpPMHUPOBAaHBI TO3HABATEIHHEIC
YHUBEpCAJIbHBIC YUeOHbIE JEHCTBHSA, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JICUCTBUS, PETYJSATUBHBIC YyHUBEpPCAJIbHbIC Y4ueOHBbIC JEHCTBHS, COBMECTHAas
TeATeIbHOCTb.

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHHUS MPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBJiageHne YHHBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHbIMH
AEeHCTBUSAMM:

1) 6a3oBbI€e JIOTHYECKHE e CTBHUS:

CaMOCTOSITeTLHO  (DOpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHHM 3HAHWHN TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cUHTE3a, CPaBHEHMS, Ki1accu(uKauu, 0000IIeHNs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATHUH (BBIJACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIWMBATh
CBSI3U C IPYTUMH TIOHATHUSIMH);

OTpEeNeNATh LeNu ACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0OBSICHEHUS (DAKTOB M SIBIICHUM
KUBOU MPUPOJIBL;

CTPOUTH JIOTMUECKHE pPaCCYXKICHUS (MHIyKTUBHBIC, EAyKTUBHBEIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

PUMEHSATh CXEMHO-MOJIC/IbHBIE Cpe/IcTBa InI | MpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PEIICHUs] TPOOJeMbl C YUYETOM aHalu3a MUMEIOLIUXCS
MaTepHalIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUN AESATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJBHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX POOIIeM.

2) 0a3oBbIe McCIe0BaATEIbCKHE 1eHCTBHSA:

BJIJIETh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOM AESITENIbHOCTH,
HaBBIKAMM  pa3penieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
pa3IMYHbIX METOJI0OB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BUJbI JESITEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpETALMH, NPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX M COLMAIBHBIX IPOEKTOB;

(GopMUpOBaTh HAyUYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh M (OpPMYIUpPOBAaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh [PUYMHHO-CJIEACTBEHHBIE CBSI3U UM aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEeLICHUs, HaXOAUTh ApryMEHThl AJis J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTpbl U KPUTEPUHU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTarThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh LEJICHANPAaBICHHBIN MOUCK IEpeHoca CPEACTB U CIOCOOOB
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M MIPAKTUYECKYIO 00JIacTu
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBbIE WJIEW, MpeJiaraTb OPUTMHAJIbHBIE MOAXOAbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTo
nocoOus, Hay4yHO-TOIYJIAPHOW JUTEparype, OHOJOTMYECKUX CJIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JOaHHbIX, B VHTepHeTe), aHanM3upoBaTh



UH(OPMAITUIO PA3THMYHBIX BUJIOB U (HOPM MIPEACTABICHUS], KPUTUUECKUA OIICHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIUPOBATh 3alPOCHl M MPUMEHATH PA3IUYHBIE METOJNBI MPU TOWCKE U
otbope Ouosornueckoi mHMoOpMalu, HEOOXOAUMOUN il BBIIOTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT MCMIOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMYy  TPEACTaBICHUS
Oounosiornyeckor uHpopmaruu (CxeMbl, Tpapuku, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa IMpu  paboTe ¢
Ononornyeckor HWHPOpMAIMEH: TMPUMEHATh XHUMHYECKue, (Qusnyeckue u
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJBI, (OpPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh W NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAaclo3HaBaHWA W 3aUTHl  WH)OpMaIuwy,
UH(GOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJAaeMoi TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHTEIHLHO BBHINIOJHEHHUS IpeiaraeMoin
3a/1ay, YIYUTBIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3HIMKN IPYTUX YIACTHHKOB
JMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHBIE CpEACTBa OOIIECHUSA, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHMKHOBEHUS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(IMKTHI K BECTH MIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEPEHUs JIPYTUX JIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU GopMme HhopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO M JIOTMYHO HW3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYAJTBLHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YISeOHON 3a/1a4u;

BbIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUNA C YUYETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA;



IPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBJIATH IUJIAH JIEWCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOrO y4YaCTHHKAa KOMaHJbl B
001t pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBaTh HJIEU C T[O3ULIHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETUYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH UHUIIMATUBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIeM M HX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaxX MO OTHOIICHHWIO K KUBOM NPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pEIIeHUs MpoOsiieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOIO MpeAMETa HA OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW JPYAUIMU B
pa3HBIX 00JIACTAX 3HAHWW, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENbHBIA U
KyJbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJaJI€Th  HABbIKAMM  TIO3HABATEIbHOM  peQUIeKCMHM  Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBHUM M MBICTUTENbHBIX MPOLECCOB, WX pE3yJIbTaTOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTYalllH, BbIOOpa
BEPHOT'0 PEILEHUS;

yMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IpPU AaHaIU3€ pe3yJbTaToOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHaIU3€ pe3yJbTaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPXKAHHMS Y4yeOHOro mpeaMera
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOOecredeHue
npopuiabHOro  oO0yuyeHust  oOywaromuxcs — Ouonorud. OHHM  BKIIIOYAIOT:
cnerupuyeckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEIBHOCTU MO
MOJTYYECHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX cuUTyauusix. [IpeamerHbie pe3yJsibTaThl MPEACTABICHBI I10
roJaM U3y4eHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» B 10
KJacce JTOMKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHWU  3aKOHOB  NPUPOABI W  PEHICHHMH TpoOJIeM  paldoOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIAJICHUE CHUCTEMOM OWOJOTMYECKHMX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIArarone OUOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTb, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi Te€OpHst
HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBumoBa — o 1eHTpax
MHOrooOpa3usi ¥ MPOUCXOXKJACHHUS  KYJIbTYpPHBIX  pAacTEHUM),  3aKOHBI
(eamHOOOpa3usi MOTOMKOB IEPBOrO MOKOJICHMS, PACIICIUICHHS, YUCTOTHI TaMerT,
HE3aBUCUMOro HacienoBaHuss [. Menzaens, TOMOJIOTMYECKUX PSAIOB B
HacCJICACTBEHHOH U3MEHUYUBOCTH H. . Bagunoga), TIPUHIATIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJAMH HAYyYHOTO MO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHUE, W3MEpPEHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YENOBEKa, IPOIECCOB KHU3IHEACIATEIHLHOCTH,
MPOTEKAIOIIUX B OPraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTHUYECKUX
IpOIECCOB: 0OMEHa BeulecTB (MeTaboIM3M), MPEBPALLEHUS 3HEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoPHOrO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYaJIbHOIO  pPa3BUTHS ~ opraHu3Ma  (OHTOTEHE3a),
B3aUMO/JICUCTBUS F€HOB, F€TEPO3HUCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAYy OPraHOMJIAMHU KIETKH M HUX
GYHKIIUSAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMd M CHCT€MaM{ OpraHOB y pPAacTeHM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMH, MEXAY CHCTEMaMU OpPraHoB U UX (QYHKIUSMH, MEXAY 3TalaMu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO ITMKJIa ¥ )KU3HEHHBIX ITUKIOB OPTaHU3MOB,
TanamMy 3MOpPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM HU
(dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISBIISTH OTJIUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJIUKY JUIsI JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE perath OMOIIOTUYECKUE 3a]]a4H, BBISBISATH IPUUYNHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMU OUOJIOTMYECKUMU MPOLIECCAaMU U SIBICHUSMU, JETaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpATOPHBIE M NPAKTHUECKHE paboOThl, COOMIOAATH
MpaBuJia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bl, TMPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys LeJdb HUCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYECHHBIE
pe3yJIbTaThl U AENaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
HKOJIOTUA U METUIIMHE, MPOBOAUMON Ha 0a3ze IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  OPEACTaBISATh  MOJY4YEHHBbIE  pe3ylbTaThl Ha  YYEHHYECKHX

KOH(EepeHITUAX;
YMEHHE OIICHMBATh JTHYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactt  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOJIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T€HOMa M CO3/IaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHaIbHON
JeSTENbHOCTA B 00JIaCTH OWOJIOTHH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03iCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIyOJIATh MO3HABATEIbHbBIN
MHTEpEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alusX CpeIHEero
npo(decCuOHaIBLHOTO U BRICILIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS y4yeOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M PpOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOMN
KapTUHBI MHpA, B IO3HAHUM 3aKOHOB MPHUPOAbl U PEHIEHUH SKOJOTUYECKUX
npoOJeM 4YeloBEeYecTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOIOTIOIB30BaHUs, U B (JOPMUPOBAHUM LIEHHOCTHOT'O OTHOULICHMS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHHUW, KOTOpas BKIIOYAET
OlpeseNieHUs] W TOHMMAHHE CYIIHOCTH OCHOBOIOJAraloluX OHOJOTHYECKUX
TEPMHUHOB M TOHATUH (BHJ, JKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TEOPUH
(aBomronronHas teopust Y. J[apBuHA, CUHTETUYECKAs TEOPHS IBOJIIOIMM), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus Jkx. Xapaum m B. BaitnOepra,
3apoabiiieBoro cxoacrea K. M. bapa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHIibl 3HEpruM), runoresnbl (rumoresa «vupa PHK» V.
I'unGepra);

YMEHHE  BJQJA€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHMS,
UCIOJIb3YEeMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX KUBBIX 00BEKTOB M 9KOCHCTEM
(omucanue, M3MepeHue, HaOII0JIeHUe, SKCIEPUMEHT), CIOocOO0aMu BBISABJICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHE BBIJIEIATh CYUIECTBEHHbIE MPHU3HAKUA: BHUJIOB, OHOreOLIEHO30B,
HPKOCUCTEM M Ouochepbl, CTAOMIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOTO U CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JABMKYLIUX CHJ 3BOJIOLUMK HA F€HO(POH]I MOy,
MIPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K cpejie OOMTaHUs, YepeOBaHusl HallpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 9KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIY HPOLECCaMU 3BOJIOLNH,
IBUKYIIUMH CHJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOTCHUSIMA K HUM OpTraHU3MOB;

YMEHUE  BBIABIATH  OTJIIMYUTENbHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelle OOWTaHMs, aOMOTUYECKUX UM OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€Hl  OpraHM3MoOB B  COOOIIECTBaXx,
aHTPONOI'€HHBIX U3MEHEHUH B SKOCCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB UM CPeJbl OOUTaHMSI, €IUHCTBA
YeJI0OBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHUs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHMS MPUPOIBI M UETOBEUECTBA;

YMEHHE peniath OMOJIOTUYECKUE 3a]a4H, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMU MPOLIECCAaMU U SIBICHUSMU, JETaTh
BBIBO/IbI M IPOIHO3bI HA OCHOBAHUH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIa0OpAaTOpHbIE M MpakTU4YeCKue padoThl, COOIIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPATOPHBIM 000PY/I0BAHUEM;

YMEHHE BBIIBUraTb THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyJIupys LEedb HUCCIEJOBAHMS, AHAJIU3UPOBATH IOJyYECHHBIE
pe3yNbTaThl U AENaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-UCCIIEIOBATEIbCKON paboTe Mo OuoJyioruw,
HKOJIOTUM U MEIUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOILECTB, U
nyOlIMYHO  MPEACTABIATH  MOJYYEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHUX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3Bl M TEOPUH O TMPOUCXOKICHUH KU3HHU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpallleHus
rI100aIbHbIX U3MEHEHU B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyled MpodeccuoHalIbHON
AESITENFHOCTU B 00J1aCTH OMOJIOTHH, SKOJIOTHH, PUPOIOIIOIb30BAHNS, METUIIHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO3SMCTBA, MHILEBOMN
IPOMBILUIEHHOCTH, YIVIyOJISATh I103HABaTENIbHBIM WHTEpEC, HAINpPaBICHHBI Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmr W TPOAODKEHHE
OMOJOrMYECKOro oOpa3oBaHUsl B OPraHU3ALUAX CPEAHEr0 MPOPECCUOHAIBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbie | IIpakTnyecku
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThlI pecypebi
1 buonorusa xak Hayka
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buomnorus knetku 0.5
4 X¥UMHYECKash OpraHu3anus KIeTKU 10 1
5 Crpoenue u QyHKIUH KICTKH 8 2
6 OOMeH BelecTB U peBpallleHle YHEPTUU B 9 I
KJIETKE
7 Hacnencreennas ungopmarus u 9 0.5
peanu3zanus €€ B KIETKE ’
JKU3HEHHBIN IIUKIT KIETKH 6 1
9 Crpoenue u pyHKIUN OPraHU3MOB 17 1.5
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HAacJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH NU3MEHYHBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorus u cuHTeTHYECKAsk OMOTIOTHUS 4




17

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

13




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoabnbie | IIpakrunyecku
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI
pecypcsbl
1 3apoKIeHNE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEICTABICHUI B OMOJIOTUN
2 MuxkposBomnronus U €€ pe3ybTaThl 14 2
Maxkpo3BomroLHs U €€ pe3yIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIIOTeHES 10 1
DKOJI0rusl — HayKa 0 B3aUMOOTHOILIEHUX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollleu cpenou
7 Opranu3msel U cpeqia OOUTaHUS 1.5
8 DKOJIOTHSI BUJIOB U MOITYJISUN 0.5
DKOJ0THUs COOOIIECTB. DKOJIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocgepa — rnmobanbHast 3xocuctema
11 YenoBek U OKpy:Karolas cpena
12 PesepBHOE BpeMmst
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

buonorus kak KOMIUIEKCHasI HAyKa U Kak
4aCTh COBPEMEHHOTO OOIIECTBA

JKuBnle cucTeEMBI U UX CBOMCTBA

ypOBHeBaﬂ opraHusanud KUBbIX CUCTCM

HcTopus OTKpPBITUS M U3YUYEHUS KIIETKU.
Kinerounas teopus

Mertoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas pabora
«3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anexrpodopes,
muddepennmanbaoe NeHTpudyrupoBaHue,
[T1IP)»

0.5

XUMHUYECKUN COCTAB KIIETKHA

MI/IHepaHBHHe BCIICCTBA KIICTKH, UX
Oumoyoruyeckas POJib

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKHU — OeKu.

JlaGopartopHas pabota «OOHapyxeHue
0EJIKOB ¢ MOMOIIBIO0 KaYeCTBEHHBIX
peaxkuuiny

0.5

CoiicTBa, Knaccupukanys u GyHKIUN
0eJKoB




OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKHU —

10
yTJIEBOABI

1 Oprannueckue BenecTBa KIETKH —

JUIUABI
Hyxnennoseie kucnorsl. JIHK n PHK.

12 JlaboparopHas pabora «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3JIUYHbIX OPraHU3MOBY

13 Crpoenue u Gpynkuun ATD. [pyrue
HykneosuaTpudocharsr (HTD)

14 CexBenupoBanue [IHK. Meroabt
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 Mertoapl CTPYKTYpPHO# OHOJIOTHN

16 Tune! knerok. [IpokapuoTnyeckas KieTka
CrpoeHune 3yKapuoTHUYECKOM KIETKH.

17 [IpakTuueckas padora «3yueHne cBOWCTB 0.5
KJICTOYHOM MEeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKU
OnHOMEMOpaHHbIE OPraHOUABI KJIETKH.

19 [IpakTuyeckas padora «M3ydyeHue 05
JIBYDKEHUSI LIUTOILIa3Mbl B PACTUTEIIBHBIX
KIIETKaX»

ITosmyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:

20 MUTOXOH/PHH, Iu1acTH bl JlabopatopHas 0.5
pabota «VccrnenoBanue mia3mMonnsa u '
JIeTIa3MOJIM3a B paCTUTENIbHBIX KIIETKaX»

21 HemeMmOpanHble opraHou/Ibl KJIETKU




22

Crtpoenue u QyHKIHH g11pa

23

CpaBHI/ITeHBHaH XapaKTCPUCTHKA KIIECTOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsl KIETOK Pa3InIHbIX
OpPTaHU3MOBY»

0.5

24

ACCUMMJISIIIAA U TUCCUMMIISIIAS — JIBE
CTOpOHBI MeTabom3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaaTuTHIeCKONH aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMuIIa3bl WIN
KaTaJias3bl)»

25

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas
pabota «3yueHue GpepMeHTaTUBHOTIO
paciieryieHust IepoKCHIa BOJIOPOIa B
PaCTUTENFHBIX M KHBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOphl ¥ OENKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

XemocuHTtes. JJabopaTopnasi pabota
«CpaBHeHHE MpoLEeccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHaspoOHbIe opraHu3Mbl. Buibl OposkeHus.
JlaboparopHas pabota «CpaBHEeHHE
MPOIIECCOB OPOKECHUSI M IBIXAHHSI

31

AspoOHbIE OpraHU3Mbl. JTaIlbl
SHEPreTHYECKOT0 0OMeHa

32

DHeprus MeMOpaHHOTO TPaIueHTa




npotoHoB. CunTe3 AT®: padoTa
npoToHHON AT®-cuHTa3bI

33 Peakuuu MaTpuyHOro cUHTE3a
34 Tpanckpunius — matpuusbiil cuare3 PHK
35 Tpancnsauus u e€ srarsl
16 Koauposanue amunokuciiot. Posnp
pubocoM B OMocuHTe3e Oenka
37 Opranuzanus TeHOMa y IPOKapUoT U
3yKapuoT
13 MoutekynsipHble MEXaHU3MBbI SKCIIPECCUU
I€HOB y 3YKapHOT
Bupycsl — BHeKJI€TOYHBIE ()OPMBI JKU3HU U
39 obnuratHele napaszuThsl. [IpakTudeckas 0.5
pabota «Co3iaHue MoJIeny BUPyCca»
40 BupycHsle 3a6051eBaHus YellOBeKa,
KHUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMH U MEULINHE
42 JKU3HEeHHLIN IUKII KIETKHA
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JIabopartopnas pabota
44 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»
45 Jlenenue KIeTKH — MHUTO3
Tune! knetok. Kapuokuses U IUTOKHHES.
46 JlabopaTopHas pabora «HabmroneHnue 0.5

MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»




47

P CTyJIus )XU3HCHHOI'O IUKJIa KJICTOK

48 Opranusm Kak €IMHOE 11eJI0e

49 Txanu pacrenuit. JlabopatopHast pabora 0.5
«3ydyenue TkaHel paCTCHUN '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopartopHas pabota «3yueHue TkaHeit 0.5
KUBOTHBIX»
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBuKeHne OpraHu3MOB

54 IIuranue opranusMoB

55 IInTanne NO3BOHOYHBIX KUBOTHBIX.
[InmeBaputenbHas cucTeMa 4eoBeKa

56 JIpIxaHue OpraHu3MOoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeJ0BeKa

58 TpaHcnopT BelecTB y OPraHu3MOB

59 KpoBeHocHas cuctema o3BOHOUYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusmoB

61 3ammTa y OpraHu3MoB

62 HNMMmyHHas cuctema 4enoBeka

63 Pa3znpaxxuMocTs U perysisus y

OpraHu3MOB




I'yMopanbHas perymsius 1 SHIOKpUHHAS

o4 CUCTEMa KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3MHOKEHHSI OPraHU3MOB

66 [TonoBoe pazmMHOXeEHUE

67 Meito3
I'ameTorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaGopaTopHas pabota 0.5
«M3yueHune cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOTCHE3

70 3akiajKa OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KHUBOTHBIX.

71 JIaGoparopHas paboTa «BrisgBneHue 0.5
MIPU3HAKOB CXOJICTBA 3apO/IbIIIEH
MMO3BOHOYHBIX JKUBOTHBIX)
Pa3mHOXeHMe U pa3BUTUE PACTECHUIA.

72 JlaboparopHast pabora «CTpoeHUuE OPraHoB 0.5
Pa3MHOXKEHUS BBICIIUX PACTEHUI

7 WcTopust cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HAyKU
OCHOBHBIE TIOHSATHUSI U CUMBOJIBI T€HETUKH.

74 JlabopaTopHas pabora «JIpozodmuia kak 0.5
O00BEKT T€HETUYECKUX HCCIEeTOBAHHID)

75 3aKOHOMEPHOCTH HaCJEI0BaHUS 0.5

npu3HaKoB. MoHOrubpuaHOE
ckpemuBanue. [Ipakruueckas padora




"N3yuyeHne pe3ynbTaToB MOHOTUOPUTHOTO
CKpelnIuBaHus y Apo30duinr"

]_II/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/II(HOFO

76 1
CKpEIIUBAHUS
77 Ananusupyroiee ckpemmBanue. Hemomnoe |
JOMUHUPOBAHKE
JlurubpuaHoe CKpenrBaHue.
73 [IpakTuyeckas padora «M3ydyeHue 1 0.5
PE3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(UIIBI»
79 [uTomorndeckue OCHOBBI TUTHUOPHUIHOTO |
CKpEIIUBaHUS
80 CuensieHHOE HaclieIOBAaHUE MTPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'enoTun Kax 1eJI0CTHASA cCUCTEMA 1
%4 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHuH, )KUBOTHBIX M YeJIOBeKa
25 N3MeHuYnBOCTh NMpU3HAKOB. Buabl |
W3MEHYUBOCTH
86 MoudukaoHHas H3MEHUYNBOCTh 1
BapuanuoHHslIii ps v BapuanimoHHast
kpuBas. JlabopaTopHas pabora
%7 «VMccnenoBanue 3akoHOMEPHOCTEN | 0.5

MOIU(PHUKAITMOHHON H3MEHYHBOCTH.
ITocTpoeHne BapHallMOHHOTO psifa 1
BAPHUALIMOHHON KPUBOI




88

I'enoTunuueckas UIBMEHUYHUBOCTb.
KoMOuBaTHBHAsT N3MEHYHUBOCTD

89

MyTaHI/IOHHaSI N3MCHYHUBOCTD.
[TpakTrueckas padorta «MyTaruu y
po30( Tkl (Ha TOTOBBIX
MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTU MYTAallMOHHOI'O TpoLecca.
OnureHeTrvka U SIUT€HOMHKA

91

I'enetuka yenoseka. [IpakTuyeckas pabota
«CocTaBiieHHEe U aHAJIU3 POJIOCIOBHOI

0.5

92

MeTtoasl METUITMHCKON T€HETUKHA

93

3HayeHHe MEIUIIMHCKOM TeHETUKU B
OpeaAOTBPAIICHNH U JICHCHUHU I'CHETUICCKUX
3a00/I€BaHUH YeIOBEKA

94

OCHOBHBIE TIOHSITHS CEJIECKIINH.
JlabopaTtopHas pabora «M3yueHnue copToB
KYJIbTYPHBIX PACTEHHI U TIOPOJ JOMAIITHUX
JKHUBOTHBIX»

0.5

95

MeTo/1b1 CeeKIIMOHHON paboThI.
JlabopaTtopHas pabota «/3yueHne MeTo10B
CEJIEKIIMU PACTEHUID)

0.5

96

JlocTrKeHUsl CENEKIUN PACTEHUN 1
XKUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHID)

97

CoxpaHeHue, U3y4eHHE U UCII0Ib30BaHUE
TFE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka U OTpacib
npousBozcTBa. [Ipaktuueckas pabora

0.5




«3ydyeHne 00BbEKTOB OMOTEXHOIOTHI)
99 OCHOBHBIE HaIIPaBJICHUS] CHHTETUYECKOU |
ouosorun
100 XpOMOCOMHas U T€HHasl NHXKEHEPUS 1
101 Menuiackue OMOTEXHOIOTUU 1
102 PesepBHbiit ypok. [loBTopenue, |
0000111eHHEe, CHCTeMaTH3allns 3HAaHUH
OBILIEE KOJIMYECTBO YACOB IT1O 102 13.5

[NPOT'PAMME




11 KIIACC

KoanuyecTBo yacos DJICKTPOHHBIE
Ne Aata uudposbie
wn Tema ypoxka Beero Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH 06pa30BATEBLHBIE
padoThI padoThI s pecypesI
1 OpomononHas teopus Y. Jlapuna 1
) JIBIKy1ue criibl 3BOIOLMY BU0B 10 Y. |
JapBuny
3 bopwba 3a cymiecTBoBaHNE, €CTECTBEHHBIH |
U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
HBOJIIOLIUH
5 DTarbl HBOIOIMOHHOTO TIpoIiecca: 1
MUKPO3BOJIIOLMS U MAKPOIBOJIIOLIUS
6 [Tommynsiuyst — 31eMeHTapHasi €IMHULA |
ABOJIIOLINU
3aKOH reHETUYECKOT0 paBHOBecus JIK.
7 Xapau, B. Baiin6epra. Jlaboparopnas | 0.5
pabota «BrIsiBIeHHE H3MEHUYHBOCTH Y '
ocobeil 0JTHOrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI YBOTFOIIUN 1
9 OddexT ocHoBatens. dpdext 1
OyTBUIOYHOT'O IOPJIBIIIKA
10 Murpauyu. M3050uu nOmyJisiui: 1
reorpaduueckasi, OHoorndeckas
11 EcrecTBeHHBI 0TOOp — HanpaBJIsAIOMUI 1




bakTop IBOIOLIUN

12

[TomoBoit oTOOP

13

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOLINH.
JlabopaTtopHnas pabora «3yuenue
apoMop(h030B ¥ UIUOATANITAIINHA Y
PacTEeHHI U KUBOTHBIX)

0.5

14

[Tpumepbl IPUCTIOCOOIECHHI Y OPTaHU3MOB:

Mopdosoruueckue, GU3noIornuecKue,
OMOXUMHYCCKUE, IOBEICHUCCKUE.
JlaGopatopnas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
1[EJIECO00PA3ZHOCTHY

0.5

15

Bug, ero kpurepuu u CTpyKTypa.
JlaboparopHast paboTta «CpaBHEHUE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHUIO)

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yiabTar
MUKPOIBOIFOIHH

18

CBi13p MHKPO3BOJIIOIHWHU U SITUACMHUOJIOT N

19

Makpossomtonus. [Taneonronornyeckue
MCTObI U3YUCHUS 3BOJIFOINUN

20

buoreorpaguueckne MeToAbI U3yUEHUS
ABOJIIOLIUN

21

9M6pI/IOHOFI/I‘IeCKI/IC 1 CPABHUTCIILHO-
MOp(bOJ'IOl"I/I‘leCKI/IC MCTO/Ibl U3YUCHUA
9BOJJIIOIIMH

22

MOJ'IeKy.]'IﬂpHO-FeHeTI/I‘ICCKI/Ie,




OMOXUMHYECKUE U MATEMATHYECKHUE
MCTOJBbI U3YUYCHUS 3BOJTIOIIUN

23 OO0m1re 3aKOHOMEPHOCTH IBOJTIOIINH
24 AnanTuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB BOJIOIIUN
’5 Hayunble runotes3sl MpoOUCXOXKICHUS
JKU3HU Ha 3emJie
26 JloHay4Hble peACTaBICHUS O 3apOKICHUN
KU3HU
7 OcCHOBHBIE 3TaIlbl HEOPraHNYECKON
HBOJIIOLIUN
28 ['unoTessl 3apoKACHUS )KU3HU
Ucropust 3emiii 1 METOIbI €€ N3yUCHHUS.
29 JlabopaTtopHas pabora «3yuenue u 0.5
ONMCAHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpTaHU3MOB)
30 HauanbHble dTaIbl OpraHu4ecKoin
SBOJIIOLIUU
31 DBOJIIOLUS DYKapUOT
OCHOBHBIE 3Tarbl YBOJTIOIUN
1 pacturenbHoro mupa. [Ipaktuueckas 0.5
pabota «3yuenue ocobeHHOCTEH ’
CTPOCHHS PACTCHHI Pa3HbIX OTIIEIOB»
13 OCHOBHBIE 3TaITbl YBOJIFOIIUHU YKUBOTHOTO
MHupa
34 DBOJIIOLMS )KUBOTHBIX. [IpakTHdeckas 0.5

pabota «3yyenue ocobeHHOCTEH




CTPOCHHA IMO3BOHOYHBIX ) KUBOTHBIX)

PazButue xu3HU Ha 3eMJie 110 3pam U

35 1
nepuoaam

36 MaccoBble BBIMUpaHHsI — 3KOJIOTHYECKHE |
KPHU3HUCHI MPOILIOrO

37 CoBpEMEHHBIHN 3KOJIOTHYECKUI KPU3HC, Er0 1
0COOEHHOCTH

13 CoBpeMeHHas cucTeMa OpraHu4ecKoro 1
IIPOLJIOTO

19 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI 1
OpraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEKe 1

41 Pas3Butue npencraBieHuil 0 1
IIPOUCXOXKICHNUN YeJI0OBEKa
MecTo 4enoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yuyenue ocoGeHHOCTEH 1 0.5
CTPOCHMSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX C
IPSIMOXOKICHUEM»

43 JIBOKyIIME CUIIBI aHTPOIIOT€HE3a 1
44 CooTHo1IeHNEe ONOJIOTHYECKUX U 1
COLIMAJIbHBIX ()aKTOPOB B aHTPOIIOT€HE3E
45 OcHOBHBIE CTa/IUN aHTPOIIOI'€HE3A 1
46 ITaneoreHeTrka 1 najeoreHOMHKaA 1
47 DBOJIIOIIUSI COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue packl. [IpakTnaeckas 1 0.5

pa60Ta «I/I3yquI/Ie OKOJIOTHYCCKHUX




aJanTanyui YeIIoBeKay

MG)KHI/ICI_[I/IHJ'II/IHapHBIe METOAbBI

49 1
AHTPOMOJIOTHH

50 3apokeHUE U Pa3BUTUE IKOJIOTUN 1
Metonsl sxonoruu. JlabopaTopHas pabota

51 «M3yueHne METO10B IKOJIOTHUECKUX 1 0.5
UCCIIEIOBAHUID

5 3HaueHue 3KOJOTHUYECKUX 3HAHUHN AJIs |
YeJI0BeKa

53 Dkonorudeckue GpakTopsl 1
AbGuotnyeckue pakropbl. CBET Kak

54 skojorudyeckuit paxrop. JlaboparopHas 1 0.5
pabota «BrisiBneHne npucrnocodaeHuit '
OpPTraHU3MOB K BIIUSTHHIO CBETa»
Abuotnueckue (axropsl. Temneparypa
KaK 3KOJIOTUYECKHI (aKxTop.

55 JlaGoparopnas pabota «BrisiBneHue 1 0.5
MPUCTIOCOOICHUH OPraHU3MOB K BIIHSTHUIO
TEMIIepaTypb»
AbuoTtnueckue (paxkropsl. BraxxHoCTh Kak

56 skosorudeckuit paxrop. JlaboparopHas 1 0.5
paboTa «AHaTOMHUYECKHE OCOOEHHOCTH '
pacTeHuid U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenpl 0OuTaHUSI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznennsie popmMbl OPraHU3MOB 1

60 bruotnyeckue pakTops 1




3HaueHne OMOTHUYECKUX B3aNMOIEHCTBHI

61 JUUISL CYIIECTBOBaHUS OPraHU3MOB B CpeJie
obuTaHus

2 DKOJIOTUYECKHE XapaKTePUCTUKU
TIOTTY JISITIAH
OCHOBHbBIE TIOKA3aTEIU MOMYJISALNU:

63 YUCJICHHOCTD, TJIOTHOCTh, BO3pACTHAS U
MOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKa3aTeNN MOMYJISIIIHN:

64 POXKJ1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKOJOrHYecKast CTpPYKTypa MOMyJIsSIIuI

66 JnHamMuKa nomyJisiiiuy U €€ peryisinus

67 KpuBbie pocTta YuCICHHOCTH MOy JISIITIH.
KpuBbie BbIKMBaHUS
DKoJIoruueckast HuIa BUa.

68 JlaboparopHas padota «I[IpucmocobneHus 0.5
CEMsIH paCTEHUH K pacCeICHUIO»

69 Bun xak cucrema nomynisuui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Coo00111ecTBO OpraHU3MOB — OHMOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBopot BelecTB 1 MOTOK SHEPTUHU B
IKOCHUCTEME

74 OcHOBHBIE OKAa3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI




76 N3meHeHus: coo0IIECTB — CYKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOpEH U OKEaHOB

7 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTEIEH, MyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocuctemsl. [IpakTrueckas pabota 0.5
«3yuenue u onrcanue ypooIKOCUCTEMbI '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBYS 3arpsI3HEHUN

2 Pa3HBIX TUIIOB Ha CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOIYJISIITUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocgepa — oOuierianerapHas 060104Ka
3emn

84 Yuenue B. W. Bepuaackoro o 6uocgepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BeriecTs u
OMOTCOXUMHUUYECKHUE ITUKITBI

%7 3oHanbHOCTH Ouocdepbl. OCHOBHBIE
OMOMBI CyIIIH

88 VYceroitunBocTh 6uochepbt

89 OKOJIOTUYECKHE KPU3KCHI U MX IPUYUHBI

90 Bo3zneiicTBue yenoBeka Ha Ouochepy




AHTpOHOFeHHOG BO3ACHCTBHE HA

o1 pPaCTUTENIbHBIN U YKUBOTHBIA MHUP !

92 OxpaHna npuposl 1

93 OCHOBHBIE PUHIIUIIBI YCTOHYUBOTO 1
pa3BUTHA YEIIOBEUECTBA U TIPUPOJIBI
ParronansHO€ IPUPOAONOIB30BAHNE U

94 COXpaHEeHHEe OMOJIOTHYECKOTO 1
pa3zHooOpasust 3eMiu

95 Q§06meHHe 1o TeMe «MUKPOIBOIIOLUS U I
e€ pe3ysIbTaThD»

96 O0600menue o TemMe «MaKpOdIBOIIOIHUS U |
e€ pe3ysIbTaThD»

97 O6006menue o reme «IIporcxoxaeHne u |
pa3BUTHE )XKU3HU Ha 3emiie»

08 O6o06menue no teme «IIpoucxoxaenne 1
YeJI0BEKa — aHTPOTIOTEHES

99 O6o00meHne o TeMe «IKOJIOTHs — HayKa O 1
B3aUMOOTHOIICHHUSX OPTraHU3MOB)

100 Oo6o0meHne o Teme «OpraHu3mbl U cpena 1
oOuTaHus»

101 O6o6meHIEe 1o TeMe «DKOJIOTHsSI BUJIOB U 1
TIOTTY JISTITHF

102 0O0606mmenue no teme «buocgepa — 1
rio6anbHast IKOCHCTEMa

OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET






