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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o yueOHOMY mpeamety "buomorusa" (mamee - Oumosorusi) Ha
ypoBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mpenojiaBaHus ydeOHOro mpeamera «buomorus» wu
OCHOBHBIX TMOJIOKEHUH (eepanbHOi paboueil mporpaMmbl BOCIIUTAHHUA.

VYueonslii npeamer «buonorus» yriayonéHHoro ypoBHs uzyuyeHus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHoM obnactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nonoxenusm ®I'OC COO npodunbHbie yueOHbIE
IpeaAMeThl, H3ydyaeMble Ha yIriIyOJEHHOM YpOBHE, SBIAIOTCS  CIIOCOOOM
nuddepenupann  oOydeHUsi Ha YPOBHE CpeaHero oOiero oOpa3oBaHUs U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeTHUM MpodecCuOHATBHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHUX Y4YE€OHBIX MPEAMETOB JOKEH OBbITh OPUEHTHUPOBAH Ha
IMPUOPUTETHOE pelieHue o0pa30BaATENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3AHHBIX C MNpPOQOpUEHTAUUEld OO0Yy4YalIIUXCi U CTUMYJIUPOBAHHEM
WHTEpeca K KOHKPETHOM O00JacTH HAay4HOrO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEN, TICUXO0JIOTUEN, CITOPTOM HIIA BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY nipenmMety "buosnorus" naér npeacraBieHue o 1eu
U 3a7a4ax u3ydeHus ydyeOHoro npenmera «buomorus» Ha yriyOi€HHOM YpOBHE,
ompenenser o0s3areabHOe (MHBaApUAHTHOE) TPEAMETHOE COJACp)KAHHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3fenaM MW TeMmaMm, pachpeleleHrue Mo Kiaccam,
PEKOMEHIyeT TMOCIEeA0BATeIbHOCTh H3YUYEHUS Y4YeOHOro MaTrepuayiia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKHM Y4eOHOro IMpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yuaromuxcs. B mporpamme mo Guosioruupeann3oBan
MPUHIUI NPEEMCTBEHHOCTH C U3YyYEHUEM OMOJIOTUN HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Onarogaps 4YeMmMy MpPOCMATPUBAETCS  HANpPaBICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OPUEHTHPOBAHHBIX Ha
dbopMUpOBaHHE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS,  JKOJOTUYECKOTO
MBIIIEHUS, TPECTABICHUHN O 3J0POBOM 00pase *KU3HU, HAa BOCIUTAHUE OEPEKHOTO
OTHOILICHHS K OKpY’Karoleld npupoHoit cpeae. B mporpammMe mo OMoioruu Takxke
MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeaMeTa
«buonorusiy B peammzaruu  TpeboBannit DPI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METAIllPEAMETHBIM W TPEAMETHBIM pe3yJbTaraM OOYy4YeHHS U B
GbopMHpPOBaHUM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATENHLHON  JEATEIHLHOCTH
OoOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpKaHUSI OMOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeAHero oouiero o0pa3oBaHus.

VYueOnsiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBeplIaeT OMOJIOTHUYECKOe OOpa3oBaHME B IIKOJIE WU OPUEHTHUPOBAH HA



pacIvpeHre U yriiyOJIeHHe 3HAHWUK OOyYaromuxcsl O >KUBOW MPHUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOM OHOJOTrvH, SMOPHUOJOTUM M OHOJIOTMM PAa3BUTHA,
TeHETHKH, CEJIEKIIUU, OUOTEXHOJIOT UM, IBOJIIOIIMOHHOTO YYSHHS U SKOJIOTUH.

N3yuenne ydeOHOro mnpenmera «buonorus» Ha yriyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYarOIIMXCs K MOCIEAYIOIEMY IOTyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHHUsT B  By3aXx U OpraHu3alUsiX  CpPEIHEro
npodeccuonansHoro 0opazoBanusi. OCHOBY €ro COJEpaHUS COCTAaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX TNPU  HU3YYECHUU  OOYUYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanmsi, B 10—11 kimaccax 3TH 3HaHMS IOJy4YarOT pa3BUTHE. Tak,
pacuiupeHbl U YyTiyOJieHbl OMOJIOTUYECKHE 3HAHUSI O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJOBeKa, OOIIHUX 3aKOHOMEPHOCTSX JKW3HH,
JOTIOJTHUTEJIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJECHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIELYOLIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpanus OWOJOTUYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJYYECHHBIMU OOYYAIOIIUMUCS MNPU H3YUYECHUU
(bU3UKU, XUMHUH, Teorpaduu U MaTEMATUKH.

CtpykTypa mporpammbl 1o ydeOHOMY Tmpeamety "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIIOIMOHHBIA TMOAXOABl K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMU OPraHUYECKOro MUpa Ha 3emiie,
coXpaHeHus1 OMOJIOTrMYECKOT0 pa3HOoOOpa3us miaHeTsl. Tak, B 10 kinacce nuzyyarorcs
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OWOJIOTHM, SMOPHUOJIOTHUH W OHOJOTHH
pPa3BUTHS, TEHETUKU M CEJICKIMU, OMOTEXHOJIOTMH M CHUHTETHYECKOU OMOJIOTHUH,
aKTyaJIM3UPYIOTCS 3HAaHMUS OO0ydYarIMXcs Mo OOTaHWKE, 300J0TMH, aHATOMMUH,
¢dbusuonorun yenoBeka. B 11 kiacce uzyuyaroTcsi SBOJIOIMOHHOE YUYEHUE, OCHOBBI
AKOJIOTHH M YueHHe o orocdepe.

VYuebnpii mnpeamer «buonorus» mpuszBaH  00€CHIEUUTh  OCBOCHHE
O0yJaroIMMUCsT OMOJIOTUYECKUX TEOPUN M 3aKOHOB, MJICH, IPUHITUTIOB U MPABHII,
JIe)KAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHUH, MHOTOO0pa3vMM U OCOOCHHOCTSX KIIETKH, OpTraHu3Ma, MOMYJISAIINH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX
WCCJIEIOBAHMSIX B OMOJIOTHY, IPUKIIATHBIX aCTIEKTaX OMOJIOTMYECKUX 3HaHWM. J[iis
pa3BUTHS U TOJJEPKAHUS HHTEpeca OOyJaronuxcss K OHOJIOTHMH Hapsay Co
3HAYUTEIHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepualia B COACPKAHUU MPOTPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEKHbBIX YUEHBIX
B PEIICHUE BAXKHEUIINX OMOJOTHIECKUX U IKOJIOTHIECKUX MPOOIeM.



Lens uzydenus yuebHnoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE —
OBJIaJIcCHWE  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYpPHO-(QYHKIMOHAIHHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra U MNpUOOpEeTEeHHWE YMEHUM
UCITIOJIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHMM MHTEpECA K ONPEACIEHHON 00yacTu
npo(hecCHOHANBPHOM JESTENIbHOCTH, CBSI3aHHOM ¢ OWONOTrHel, WM K BBIOOpY
y4eOHOTO 3aBEeICHUS AJI MPOAOHKEHUS OMOIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHue 1enu  u3ydeHus yueOHoro nmpeamera «buonorus» Ha
yriayO0aEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEAYIOMNX 3a4a4:

OCBOCHHE 00YYaIOIIMMUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICHIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MUPA; O
CTPOCHUH, MHOIroo0pa3uu M OCOOCHHOCTSIX OHMOJOTMYECKUX CUCTeM (KJIETKa,
OpraHu3M, MONyJIsALus, BU, ONOTreoleH03, Onocdepa); O BHLAAIOIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0OBAHUSAX B OUOJIOTUH;

O3HAaKOMJIEHHE OO0yYarolmMxcs € METOJaMH IO3HAaHUS >KUBOW IPUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJI0THUH, SMOPUOTIOTUH U OMOJIOTUM Pa3BUTHUSA, TCHETUKHU U CEIEKIIHH,
OMOTEXHOJIOTUM M CUHTETHYECKOH OHOJIOTMH, MaJCOHTOJOTUH, HSKOJIOTUH);
METOJJaMU CAMOCTOSITEJILHOTO TPOBEIEHUsI OMOJOTMYECKUX HCCIEIOBaHUNA B
naboparopun U B nOpupoje  (HaOMOJICHHE, U3MEPEHUE, HKCIEPUMEHT,
MOJICITUPOBAHUE);

OBJIAJICHHE OOYyYalolMMHUCS YMEHUSMH: CaMOCTOSATEIBbHO  HAaXOAMTh,
aHAJIM3UPOBaTh W HCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMAINIO; IMOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJUKOW; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM UM COLUMAJbHO-3KOHOMUYECKHMMH U  3KOJOTHYECKHUMU
npoOjemMaMu 4YeJIOBEYECTBA; OLICHMBATh IOCIEICTBUS CBOEH AESATENBHOCTH IO
OTHOILIEHUIO K OKpY’Karollell NpUpoIHOM cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO0  OKPY’KAIOIIUX  JIIOJieH; OOOCHOBBIBAaTH W COOJNIO/ATh  MEpHI
npodriiakTUKA WHOEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIa MOBEJACHUS B MIPUPOJC U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KMU3HEAESTENIbHOCTU B UpE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Yy 00YYAIOIIMXCS MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IMPOLIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMM B OMOJIOTHM, pEUIaeMbIMU €10 MpoOJeMaMu, METOAOJIOTHei
OMOJIOTMYECKOT0 UCCIIEIOBAHUS, POBEACHUS IKCIIEPUMEHTATBHBIX UCCIEOBAHUM,
peuieHusi OMOJIOTMYECKUX 3a/1ad, MOJEIMPOBAHUA OHOJOTHYECKUX OOBEKTOB U
MPOILIECCOB;



BOCIIUTAHHUE y 0OYyYarOIIMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
1[EJIOM M K OTJIETbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
reHEeTHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphI IOBEJICHUS B TIPUPOJIC; HHTErpaLlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOydYaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIIBHOM
PUPOIOTIOIH30BaHUH (COOTIOACHHUE MTPaBUII TOBEACHUS B IPUPOJIE, OXPaHbl BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHWHW COOCTBEHHOTO 3J0POBBbS M 3I0POBBS
OKpyXaromux Jrofeil  (coOmomeHuss Mep MPOQPIIAKTHKA — 3a00JICBaHUM,
obecrieueHrne OE30MaCHOCTH KU3HEACSITENPHOCTH B YPE3BBIYANHBIX CHUTYyAIHIX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEIHEBHOM JKU3HMU;

CO3JaHME  YyCIOBUW I  OCO3HAaHHOrO  BbIOOpa  oOydarouuMmucs
VHIMBUTy AJIbHOU oOpa3zoBaTeabHON TPaeKTOPHH, CIIOCOOCTBYIOIIIEH
nocieayomemMy MNpodecCHOHAaIbHOMY CaMOOIIPENEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEpPECaMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee yMca0 4yacoB, OTBEACHHBIX HAa M3y4Y€HHE OMOJIOTHMHU Ha yIiIyOJIE€HHOM
YpPOBHE CpeaHero odiiero odpazoanus, coctapiseT 204 yaca: B 10 xkmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).

OT60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS C Y4ETOM CHELM(PHUKU €ro CcoAepKaHWs M HanpaBJICHHOCTU Ha
NpOAODKeHHEe OMOJIOTMUECKOTO O00pa3oBaHWs B  OpraHU3alUsAX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHbIM yCIOBUEM NPU 00yUYE€HUN OMOJIOTHH Ha YyriayOJ€HHOM YpOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX W TpakTU4YecKux padbor. Takke ywactue
0oOy4Jaronuxcsi B BBIMOJHEHUU TPOCKTHBIX M YUEOHO-MCCIIE0BATENbCKUX PadoT,
TEMaTHKa KOTOPHIX OMPEIENIICTCs YUUTEIeM Ha OCHOBE UMEIOIINXCSl MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIHUT B IPOBEPKY
rocyiapcTBeHHOM utoropoi arrectaiuu (I'MA).

Tema 1. buoJsiorust kKak Hayka

CoBpeMeHHas Ononorusi — KOMIUIEKCHas Hayka. Kparkas ucropusi pa3BuTUs
Owonornu.  buonormdyeckne HAyKdH W HW3yYaeMble UMH  TPOOJIEMBL.
@dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TIOMCKOBBIE HAyYHBIE MCCJIEAOBAaHUSA B
OHOJIOTHH.

3HaueHue OHOJOTUU B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHWe OMOJIOTMU B
MPAKTUYECKOM JCSATEILHOCTH YEJIOBEKa: MEIMIIMHE, CEJIbCKOM XO3SUCTBE,
MIPOMBIIIEHHOCTH, OXPAHE NPHUPOBI.

JlemoHcTpauun

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. 1. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H.N.
Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, J1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U UX U3yUYeHHE

JXKuBble cuUCTEMBI Kak TpenMeT uzydeHusi Ouosjoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHUMHUYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIO)KHOCTh U YIOPSIAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CaMOOpPraHHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAXKUMOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldy JKHUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuii), OmochepHsiii. IIporecchl, MPOUCXOAAIINE B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUSA
Matepun. Hayku, nzydaroiine »KuBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpraHU3allUH.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanu3. [loHstue o 3aBUCUMON U
HE3aBUCUMOWN TmepeMeHHOoW. [lmaHupoBanune »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pesyibratoB. [IpuunMHBI HCKaXeHUsI pe3yJbTaTOB JKcrepuMeHTa. I[loHsiTHe
CTATUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuupl m cxembl: «OCHOBHBIE MpU3HAKK JKU3HW», «buonornueckue
cucteMmbl», «CBOWMCTBAa KHUBOW MaTepum», «YPOBHH OpraHU3alUUd KABOU
npuponb», «CTpoeHHE JKUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpPraHoOB YeJIOBEUYECKOTOo opraHusMmay, «buoreonenosy», «buochepa», «Metoas
W3YUYCHUS )KUBOU TIPUPOJIBI».

O6opynoBanme:  jmaboparopHoe  o0OpymoBaHUE IS MIPOBEICHUS
HaOJI0/ICHUH, N3MEpPEHUH, SKCTIEPUMEHTOB.

IpakTnueckasi padora «/crnoap30BaHue pa3IuYHbIX METOAOB IPUU3YYEHUN
YKUBBIX CHUCTEM.

Tema 3. buoJsiorust KjieTku

Kietka — cTpykTypHO-(PYHKITMOHANIbHAS €IMHUIIA )KUBOTO. VICTOPUSOTKPHITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[Ineiinen, P. BupxoB). OCHOBHBIE MOJOKEHUSI COBPEMEHHOM KJIETOYHOW TEOPUHU.

MeToapl  MOJIEKYJISIPpHOH M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoJ MEUYEHBbIX aToOMOB, Au(depeHnnanTbHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. H3yuenue Qukcuposannuix
K1emokK. DIEKTpOHHass MUKpockonusd. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuibl 1 cxembl: «CBETOBOM MHUKPOCKOI, «JIEKTPOHHBIA MHKPOCKOIDY,
«HMcTropus pa3BUTHS METOJ0B MUKPOCKOITAN.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMNPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOJOB KJIIETOUYHOM OHOJOTUHU
(xpomarorpadus, snexrpodopes, auddepeHMaTBbHOEe LEHTpUPYrupoBaHuUe,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3aums KJIeTKH

XUMHYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bojia 1 e€ poJsib Kak pacTBOPUTEIIS, PEAreHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIIoperyJisiuuu. MuHepaibHble BEIIECTBA KIETKHU, X Onosiorudeckas poiib. Poib
KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckre BeUIECTBA KIETKU. buonoruyeckue mnoiaumepbl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi MonekyJsibl. [lepBuunas
CTpyKTypa OefnKa, TenTHAHas CBsI3b. BTOpuYHas, TpeTHYHAasl, YETBEPTHUUHAS
cTpykrypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccuduxanus  OenkoB.
buonoruueckue GpyHkuuu 6enxkoB. IIpuonol.



VYrieBoapl. MoHOCaxapu/pl, 1UCaxapyibl, OJIMTOCAXAPHUIbI U MMOJIHCAXapUIbL.
O6mmii 1aH cTpoeHuss U (UBUKO-XMMHUYECKHE CBOMCTBA  YTJIE€BOJOB.
buonornyeckue QyHKIIMM YIII€eBOIOB.

Jlumunet. I'uapodunbHo-TuApOdoOHBIE cBOMicTBa. Knaccudukarus TUnumos.
Tpurnunepunbl, QGocpoaunuabl, BOCKH, CTepouabl. buonormdeckue GyHKIHH
aunuoB. OO1Me CBOWCTBAa OMOJOTHYECKIX MEMOpPaH — TEKYyUeCTh, CIIOCOOHOCTDh K
CaM03aMbIKaHHUIO, TOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucinotel. JTHK u PHK. CrtpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun xomruiemenTapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cripans. MectoHaxoxaeHue u ononorudeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue Mmonekyinbsl AT®. Makposprudueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKIUU B
Kietke. /lpyeue wykneosuompugocpamor (HT®). CexBenupoBanue JHK.
Memoowl cenomMuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHast OuoJyiorusi: OMOXUMHUYECKUE U OUO(PU3NYECKUE HCCIEAOBAHUSA
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyl. Modenuposanue
CMpPYKmMypsl U QYHKYUli OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
opeaHudecKul cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JlemoHcTpanumn

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOIE.

Tabmuubl u cxemsbl: «llepuonnueckas TabauMua XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbl BOIBI», «BemecTBa B coctaBe OpraHu3moBy», «CtpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MONEKyJIb», «CTpOE€HHE MOJEKY
yriieBooB», «CTpoeHne MOJIEKYJl JunuaoB», «HyKIEeHnHOBBIE KHCIOTHDY,
«Ctpoenne Mmonekysibl ATDy.

O6opynoBanue: XUMUYECKasl IOCYy1a U 000pyAOBaHHE.

JlaGopaTopHas padora «O0HapyKeHHE OEJIKOB C MTOMOIIBI0 KAaU€CTBEHHBIX
peakuuii».

JlabopaTropnass  padora  «lccienoBaHWe€  HYKJIECUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tumel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKLIHMOHATIbHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoOTHIECKON KiIeTKU. KiieTounasi ctTeHka OakTepuil U apxen.
OcoOEHHOCTH CTPOCHHS TeTepOTPOPHOM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTOo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue u (pyHKIIMOHUPOBAHUE YYKapHOTUYECKON KieTku.llnazmarnueckas
MeMOpana (tutazmanemma). CTpykTypa Iuia3Mathuyeckod memOpanbl. TpancmopT
BEIIECTB Yepe3 MIa3MaTHIeCKyI0 MeMOpaHy: maccuBHbIN (Iuddy3us, ooneryéHHast
mud¢y3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPaHCIOPT).
[TonynpoHuaeMoctb MeMOpaHbl. PaboTa HaTpuii- KanKeBOro Hacoca. JHIOLHUTO3:
MUHOIUTO3, (arouuTo3. Jk3o1uTo3. Knerounas crenka. CtpykTypa U QyHKIHMH
KJICTOYHOM CTEHKH pacTeHUM, rpudoB.

[uronna3ma. Lluto3ome. [lutockener. /Buxenue nuromnasmel. OpraHouibl
kJeTkd. OqHOMEeMOpaHHbIE OPraHOUAbI KJIETKU: dHAoIIa3Marnyeckas cets (O11C),
anmapaT [onbIXkM, JM30COMBI, HX CTpoeHHEe U (GYHKIUM. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKU. CTpOEHHE TpaHyJISPHOTO PETHKYIIyMa.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imagkuii  (arpaHyJisipHBIA)  3HAOIIA3MATUYECKHM
petukynyM. CekpetopHas QyHkuus anmapata ['onsmxu. Moougurayusa 6enkos 6
annapame [onvooxcu. Copmuposka 6benxos 6 annapame Ionvoocu. Tpancmopt
BEIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX KIIETOK. Kitetounsiit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MUTOXOHAPWUH,  IUJIACTU[BI.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumouozenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMA MUTOXOHApUNM W miactuia. I[lepBuunbie,
BTOPUYHBIE U CIIOKHBIE TUIACTUABI (POTOCUHTE3UPYIOIIUX FYKApPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouzsl kietku CTpoeHue M (QyHKIMH HEMEeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. lIpomesxcymounvie Gunamenmol.
MukpodunamenTsl. Axkmunogvle Mukpoguiamernmyl. MBpIllIEUHbIE  KJIETKU.
Axmunogvle KOMNOHeHmbl HeMbluleunblx Kiemok. Muxkpotpyoouku. Kierounsrii
neHtp. CrpoeHue U JBWKEHHE JKTYTHKOB U pecHUYeK. MuUKpoTpyOOouKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvie ¢ MuKpoguiamenmamu u
muxpompybouxamu. Momopmsie benku.

SAnpo. O6onouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHpiii O6enKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPACMOIOKEHUE
XpomMocoM B wuHTepdasHOM snpe. yxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. J{uHamuxa s0epHou o00010uku 8 mumose. AHoephbiii
Mpancnopm.

Knerounsle BkimoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpanuu



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

Tabmuupl 1 cxemsl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOW  KJIeTKu», «CTpoeHue
MHUTOXOHAPUNY, «A1po», « CTpoeHHe MPOKAPHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaTbHBIX KIETOK.

JlabopaTopHass padora «lM3ydyeHue CTPOCHHMS KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne CBOWCTB KIIETOYHOU MEMOpaHbD».

JlaGopaTtopnasi padora «MccimenqoBaHue IUIa3MoOiIM3a W JIEIUIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IpakTnueckasi padora «/3yyeHue IBUKEHUS IUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpAallieHNe JHEPTUU B KJIETKe

AccuMWIALNS U TUCCUMIIIALIMS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbId. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTudyeckoe ooOecriedeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHbIX Tporieccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
Merabonu3ma. DepMEeHThI, WX CTPOCHUE, CBOWCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTinunst GepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakiuii OT pa3InYHBIX (HaKTOPOB.

[lepBruuHBI CHHTE3 OPraHUYECKMX BEWIECTB B KIeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y baxmepuil. Ceemocobuparowue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo2o yenmpa. Poiib XJIOPOIIaCTOB B MPOLIECCE
¢dotocunreza. CreroBas U TeMHOBas (a3bl. Pomoodvixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh (hOoTOCHHTE3a. BiusHue paznuyHbiX (aKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuu, >Kele300aKTepru, CEpoOaKTepUH, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IpomykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIC OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIIIICHUE TITFOKO3BI.

buonornueckoe OKucIeHHUE, WU KIETOYHOE AbIXaHWe. Pojib MUTOXOHApHIA B
npolieccax ononoruyeckoro okucienus. [uknuueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. Duepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii ATD-cunmaszwvl. IIpenmyiiecTBa a3poOHOTO MyTH
oOMeHa BelleCTB nepel aHadpoOHbIM. D (HEKTUBHOCTH IHEPreTUIECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Murtuen, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCUHTE3Y», « JHEPreTUUecKuil oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCUHTE3).

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpYJOBaHUE AJi MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopnass  paGora  «l3yueHne  KaTaJIUTHUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopaTtopnass pabora «M3yueHne QEepMEHTATUBHOTO pacIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopuass paGora «CpaBHeHue mpoleccoB (OTOCHHTE3a H
XEMOCHUHTE3a.

Jlaboparopnasi pab6ora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HaciiencrBeHHast uHgopmanus U peajn3anms e€ B KJIeTKe

Peakunn matpuyHoro cuures3a. [I[pyHIUI KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CHMHTe3a. Peanuzarus HacieacTBeHHOW mHopManmu. ['eHeTnuecKuii

KOJ, ero cBoucTBa. TpaHckpuniusa — MarpuuHbil cuHte3 PHK. IIpunnunmne:

TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yyactue TpancnoptHeix PHK B OnocunTese Oenka.
VYcnoust 6uocunte3a Oenka. KomupoBanue amuuokucnor. Pons pubGocom B
OunocuHTe3e OenKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuzanus reHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB Yy NpokapuoT. ['umortesa
onepoHa (d. XKaxo0, XK. Mano). Morexynsapuvle mexaHuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enog. Perynanuss 0OMEHHBIX
MPOLIECCOB B KieTKe. KineTounsiii romeocTas.

Bupycel — HekneTounbie (HOpPMBI KU3HUA U OOJIUTAaTHBIC Tapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, cornanbHBIC 1 METUIIMHCKHUE IPOOJICMBI.

Buoungopmamuxa: unmezpayus u amarus 6orvuux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ipoepammupyemvie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcma.



JdeMoHCcTpanuu

[Toptpetsl: H. K. Konbiios, /1. . UBaHOBCKUIA.

Tabmuier u cxeMbl: «buocunTes O6enka», «I'eHeTHYeckuii Koy, «Bupyche,
«bakTepuodarmy.

IpakTnueckas padora «Co3ianue MOJIENIA BUPYCay.

Tema 8. ’Ku3HEeHHBINH MUK KJICTKH

Knerounslii 1uki, ero mnepuoasl W perymsuus. Wuarepdaza u MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdase. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MOCTMUTOTUYECKUI),  CHUHTETHYECKHMH |
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Marpuunbeii cunre3 JIHK — perumkxanms. IIpunnunsr permmkanun JHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanusm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTuil. JIUIIOMIHBIN U
rarionaHbll  HAOOpel  XpomocoM. ['omornormuynsie xpomocombl. [losoBbie
XPOMOCOMBI.

Jenenne kneTku — Muto3. CTaiuu MUTO3a U IPOUCXOAIINE B HUX MPOIIECCHI.
Tumel Muto3a. Kapnoknnes n nutokuHes. buosnornyeckoe 3HayeHUE MUTO3A.

Perynsamusa mutorndeckoro mukia kietku. [Iporpammupyemas KieTouHas
rubesnpb — arnomnTo3.

Knerounoe s1po, XpomMocoMmbl, (yHKIIMOHAIbHAs TEHOMHKA. Mexanuzmobl
npoaughepayuu, ougpgepenyuposxku, cmapenuss u cubeau xkiemox. «l{ugpposas
Kliemkay» — buourHgopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanumn

Tabnuiel u cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue
xpoMocomy, «Permkanus JJHK».

OOGopynoBaHKe: CBETOBOM MUKPOCKOI, MUKpoTpenapaThl: «MuUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlabGopaTopHasn padora «/3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHas padora «HabnroneHne MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax).

Tema 9. Ctpoenue u GpyHKIMH OPraHu3MOB

buonorudeckoe paznoodpaszue opranu3mMoB. O THOKJIETOUHbIC,KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE OPTAaHU3MBL.

OcoOEHHOCTH CTPOCHHUS U )KU3HEICITEIIHHOCTH OHOKJIETOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npoTUcThl. KoJloHHANIbHBIE OPTaHU3MBI.



B3anmocCBA3p 4YacTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHsl U
cucTeMbl opranos. Opranusm Kak eHoe 1enoe. I'omeocras.

Txanu pactenuid. TUbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeIbHasl, TOKPOBHAS,
NpOBOJSIIAs, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH cTpoeHus, QYHKIHUN H
PaCIIOIOKEHUA TKAaHEH B OpraHaxX pacTEHUM.

TKaHW >XUBOTHBIX M Ye€JIOBEKa. THIBI KUBOTHBIX TKaHEW: JIIUTEIIMAJIbHAL,
COCMHUTENbHAs, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHHs, (YHKUUN U
PACIIOJIOKEHMS TKAHEN B OPTraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TIeHEpaTHBHbBIE OpraHbl pacTteHud. Opransl U
CUCTEMBI OPIraHOB )KUBOTHBIX U 4eJIoBeKa. DYyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenmii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KUBOTHBIX. HapykHbIil 1 BHYyTpeHHNH cKeneT. CTpOCHHE U TUIIBI
COCINHEHN KOCTEMN.

JIB>KeHUE  OpraHu3MOB.  JIBHKEHUME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3MBl W HACTUM. JIBHJKEHME MHOTIOKJIETOYHBIX JKMBOTHBIX M 4YeEJOBEKa:
MbllIeyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Boabl, yIJIIEKACIOrO ra3a U MUHEPAIbHBIX
BellecTB  pacreHusMu.  [Iutanme  XMBOTHBIX.  BHyTpunosioctHoe
BHYTPHUKJIETOUYHOE mNHIIeBapeHue. [InTaHne MO3BOHOYHBIX >XUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBaputensHble xene3pl. [IumeBapuTenpHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
XKabepHoe u né€royHoe apixanue. /[pixaHue Mo3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JpixarenbHass cucTeEMa YeJIOBEKAa. MEXaHU3M BEHTWISIUMU JIETKUX Yy NTHL U
MiIeKonuTaomuXx. Perymsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancropr BewiecTB y JKMBOTHBIX. KpOBEHOCHas cucrteMa M €€ Oprasbl.
KpoBeHocHast cucrema TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLUHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. PaboTta
cepala U €€ peryJisiius.

Brinenenue y opranusMoB. Beienenue y pacreHuii. Beienenue y )KUBOTHBIX.
CokparutenbHple Bakyosd. Oprasbel BblaeneHus. DuibTpanus, CEKpeuus Hu
oOpaTHOE BCACHIBAHUE KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. CBA3b
IIOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIJCIUTEIBHON cUCTEMaMU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u GyHKIMOHUPOBAHHE
He(dpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OaKTepHil M LUCTHI NPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencrBa NaCCUBHOW M XUMHUYECKOM 3a1IUThl. OUTOHIUBI.

3ammTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJIHEIE.
3ammTa opranu3zMa ot Oone3Heil. UMmyHHas cuctema uenoBeka. KiieTouHbll u
TYMOpPAJIbHBIA HUMMYHUTET. BpOXIEHHBIA M NPUOOPETEHHBIM CcHerupUISCKHit
UMMYyHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W perynsuus y  OpraHusMoB. PasgpakumocTts y
OJTHOKJIETOYHBIX OPTaHU3MOB. Takcuchl. Pa3npaxuMocCTh U perysinus y paCTeHUM.
PocroBble BellecTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediekropHas peryysiiusi y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHenbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduexc u
pediiekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

I'ymopanbHast peryisiuus U SHAOKPUHHAS CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenessl 3HIOKPUHHON CUCTEMBI M KX TOPMOHBI. JlericTBHE TOPMOHOB. B3anMoCBsI3b
HEPBHOU U 3HIOKPUHHOI cucTeM. [ unotaniamo-runodusapHasicucTema.

JdemoHcTpanumn

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxeMbl: «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociny», «bakrepum», «lIpocreimme», «Opranbl UBETKOBBIX PpPAaCTCHUI,
«CucremMpl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembl», «CTpoeHHe cTeOms»,
«CtpoeHue NHCTOBOM IUIACTUHKW», « KaHW >KUBOTHBIX», «CKEJNET 4YEeIOBEKa,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMAY,
«BprgenutenbHas cucteMa», «IHAOKPUHHAA cucrtema», «CTPOCHHE MBI,
«Ammynurer»,  «KumieuynomnonocTHeie», «CxemMa  NOUTaHUA  PACTECHHID,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THAPBI»,
«Crtpoenue nnaHapum», «BHyTpeHHee cTpoeHue n0KAEBOTO 4depBs», «HepBHas
cuctema poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBras — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.



OOopynoBaHue: CBETOBOM MHKPOCKOII, MHUKPOIpPENaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTIJIOKOXKHUX, KUBBIE SK3EMIUIAPbl KOMHATHBIX pacTEHUMU, repdapuu
pacTeHM pa3HbBIX OT/AEJIOB, BIAXHBIC IpenapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE IJIS1 AEMOHCTPALMU TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia v O0eJIKoB Moj AecTBueM (HepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabGopaTopHas padora «/3yyeHrne TKaHEH pacCTCHUI».

JlaGopaTopHasi padora «/3ydyeHne TKaHeH )KUBOTHBIX.

JlabopaTopHas padora «/3yyeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buael  Oecnojoro  pa3MHOMKEHHUS:  IIOYKOBAaHUE,  CIIOPYJIALMS,
dbparmeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. [losoBbie KieTkH, unu ramerbl. Menos. Craguun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonorndyecknii cmpic
M€i103a M TMOJIOBOro Impouecca. Meio3 M ero MeCTO B KHU3HCHHOM LHKJIIE
OpTaHU3MOB.

[Ipen3aponspimieBoe pazsutue. ['amerorenes y suBOoTHBIX. [10J10BBIE KEIE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W SMOpPUOHAIILHOE pa3BUTHE KUBOTHBIX. (CriocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHST — HAayKa
O pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOCUL.
Konyenyuss mopgoecenos u modenu mopgpoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poOGnenwme. Tumsl  apoGneHwms.
Jemepmunuposannoe u Hedepmunuposanunoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIOMUX. 3apOJIBIIIEBhIC JTUCTKU
(racTpyJsisiuus). 3akiaagKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMHoe
BIIMSIHUE YacTel pa3BUBAIOLIETOCS 3apojibliia (d3MOpUOHAIbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOEHUS JKMBOTHOTO KakK  pe3yJbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TEeHOB. BrnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THMYHBIX
(hakTOPOB OKPYKAIOIICH CPEe/Ibl.

Poct u pasButue xuBOTHBIX. [locToMOpuoHanbHbIM mnepuoj. [Ipsmoe u
HempsiMoe pas3BuTue. Pas3Butue ¢ wmeTtamMopdo3oM Yy OECHO3BOHOUHBIX H
MMO3BOHOYHBIX YKMBOTHBIX. buojiornyeckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACOpPOCTPAHEHHUE B Npupoje. Tumbl pocra KUBOTHBIX. DakTophl
pEryJsiliiy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuu MOCTAIMOPUOHATILHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodutr m cmopodur. Meiioz B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue Crop B mpolecce Meiiosa. ['ameTorenes
y pacteHuid. OIJIOJOTBOPEHUE U PA3BUTHE PACTUTEIbHBIX OPraHu3MoB. J[BoitHOE
OIUIOJJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLINA OHTOTEHE3A Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanumn

[Toptpetsr: C. I'. HaBammn, X. [HIneman.

Tabmuubr u cxembl: «BereraruBHoe pa3MHOXKeHUE», «TUIBI Oecrnoysoro
pa3sMHOXeHUsD», «Pa3MHOXEHHE XJIAaMUIOMOHAAbDY, «Pa3MHOXKEHUE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meino3», «Xpomocomel», «I'amertorenes», «CtpoeHue
ANUEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HENpsiMOe pa3BUTHE», «Pa3BuTme ManCcKoro xyka», «Pa3Butume capaHum»,
«Pa3BuTHe JATYWIKW», «/[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUNY,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHU», « KU3HEHHBIA IUKII
MOPCKOM KaItyCThI», <« KU3HEHHBIN UK MXa», «KU3HEHHBIN UK MAITOPOTHUKAY,
«OKV3HEHHBIN UMK COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SHUIEKICTOK U
CIIEpMAaTO30U10B, MOAENb «L UK pa3BUTHS JISATYIIKW.

JlabopaTopHas padora «/3yueHrue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckass padora «BpisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB pPAa3MHOKEHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTnka — Hayka O HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBIIEHUS U pa3BUTUA T€HETUKU Kak Hayku. PaboTel I'.Mennens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU ['€HETUKHU.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko,
10. A. ®dmmnuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKU, JTOMWUHAHTHBI W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS JTUHUS, THOPUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUUECKHM,  IUTOJOTHYCCKHM,
MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdeMoHCcTpanuu

IToprpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabnuubl 1 cxeMbl: «MeToabl TeHETUKNY, « CXEeMbI CKPEIIUBaHUS.

Jladoparopuasi pa6ora «Jlpozodunma Kak OOBEKT TEHETHYECKHUX

HUCCJIEIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. llepBblii 3akoH MeHnenss — 3aKoH

eAMHO00pa3usi ruOpUIOB MepBOro nokoJyieHus. [lpasuiio qomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeluieHusT NpU3HaKoB. L{uTomornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4ucToTh raMer.

AHanuzupytomee ckpemrbanue. [IpomMeXyTOUHbIN XapakTep HAClIeI0BaHUSI.
Pacuierienre npu3HakoB IPU HEMIOJIHOM JOMUHUPOBAaHUU.

HuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aK0OH HE3aBUCUMOTO
HacJeI0BaHMs TPU3HAKOB. L[uTOIOrMUecKe OCHOBBI IUTUOPUTHOTO CKPEILIUBAHUS.

Cueriennoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJICIOBAHUE T[E€HOB, HAPYIIECHUE CLEIUICHUS MEXJIy TI'e€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIM MEXaHU3M ONPENEIICHUS 10Ja. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN M reTeporaMeTHbIN noJl. I eneTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HaciietoBanue Npu3HaKoB, CLENJIEHHBIX C ITOJIOM.

I'enorun xak nenoctHas cucreMa. [lnenorponus — MHOXKECTBEHHOE AEHUCTBUE
reHa. MHOXXECTBEHHBIM aJUIeiM3M. B3amMoJelcTBHEe HealIeIbHBIX TI'C€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHeTYECKMI KOHTPOJIb PA3BUTHSI PACTEHUM, ’KUBOTHBIX U YEJIOBEKA, A TAKKE
(U3MOIOTUYECKUX  TPOIECCOB, TMOBEACHWS W  KOTHUTHUBHBIX  (yHKIIWH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBUS «XO35SUH
— TapasuT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acreKThl KOHTPOJs U
M3MEHEHUS HACJIeICTBEHHON NH(OPMAIIMH B MOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBbiii 1 BTOpoi 3aKoHBI MeHaens», « Tpetuii 3aKkoH
Mennens», «AHanusupyroliee ckpemuBanuey», «HemoiHoe nOMUHHUpPOBaHHEY,
«CrierieHHOE HACJIeIOBaHWE TMPU3HAKOB Y JNpo30duibl», «l'eHeThka Tmomay,



«Kapuotun uenoBeka», «Kapuotun gpozoduney, «KapuoTum nOTHIBD),
«MHOXECTBEHHBIN aienn3my», «B3anMoaelicTBue reHOBY.

OO6opynoBaHKe: MOJIEIb IS IEMOHCTPAIIMH 3aKOHOB €IMHOOOPa3UsITHOPUIOB
MIEPBOTO TOKOJIEHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb i1 JIEMOHCTpALUU
3aKOHa HE3aBUCHUMOTO HACJEIOBaHUA MPU3HAKOB, MOJACIbL [JIi JAEMOHCTpPAIUU
CLICTUICHHOT'O HACJEIOBaHUS MPU3HAKOB, CBETOBOM MHMKPOCKOI, MHKpOIIpENapar:
«Apozodunar.

IpakTnueckas padora «UM3ydyeHue pe3yabTaToOB MOHOTHOPHUIHOTO
CKpCIIUBAHUA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTUOPHUIHOTO
CKpCIIUBAHUA Y APO30(PHITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeasl npu  (GopMuUpoBaHMM (PeHOTHIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICACTBCHHAS.

MoaudukanroHnHas U3MEHYUMBOCThb. Poiib  cpenbl B (pOpMUPOBaAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKALMOHHOMN
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA FT€HOTUIINYCSCKON M3MEHUYUBOCTH.
Buapl reHOTUITMYECKOM M3MEHUUBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTuBHAs W3MEHYMBOCTH. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3aHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOr0 BUIA.

MyTaimoHHas W3MEHYMBOCTh. BuAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUMPOBAaHHbIE MyTauuu. SaepHele U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W UX BIHASHAE HA OPraHU3MBL.
3aKOHOMEPHOCTM MYTAllMOHHOTO TMpoIEecca. 3aKOH TOMOJOTHMYECKUX pPSIIOB B
HacnencTBeHHOM m3menunBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUHUBOCTh U
HaCJICJICTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, POAb INUSEHEMUYEeCKUX Gakxmopos &
HACe008aHUU U USMEHUUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumer u cxembl: «Bugel  um3mMeHumBOCTHY», «MoauduKanoOHHAS
W3MEHYUBOCTHY, «KomOunaTtuBHas W3MEHYUBOCTHY, «Meriosy,
«OmogoTBopeHuey, «I eHeTnyeckue 3a001€BaHUS YEIOBEKay, « BUIBI MyTaIiuiiy.



OOopynoBaHue: KHBble U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHne BapualMOHHOTO psiia u
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtauuu y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotun wenoBeka. MexayHapoaHas mporpamMma HCCIEAOBAHUS T€HOMA
yenoBeka.  MeToapl  M3YYEHHs] T[EHETHKM  YEJIOBEKA: TIE€HEaJlOTMYeCcKui,
OJIM3HEIIOBEIH, IIUTOT€HETUYECKUH, MOMYJISILIMOHHO-CTAaTUCTUYECKHU,
MOJIEKYJIIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[TI[P-ananu3a. HacnencrtBennbie 3a001€BaHus YyeloBeKa. [ €eHHbIE U XPOMOCOMHbBIE
OoJie3HU 4YesloBeKa. boJie3dHM C HACIEACTBEHHOW MPEApacroioKEeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICYCHUH N'€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeUKO-TeHeTHUYeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCICAOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YeJIOBEKa K
(bU3NYECKOMY U XMMHUUYECKOMY 3arpsi3HEHHIO OKpY Karollen cpepl. ['eHeTudeckast
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuun

Tabmuubr u cxembl: «Kapuotumn denoBekay, «MeTobl U3yUeHUS TEHETUKU
yesioBekay, «l eHeTnyeckue 3a0071€BaHUS YEIOBEKAY.

IIpakTnuyeckas padora «COCTaBICHHE U aHAJIU3 POLOCIOBHOW.

Tema 15. Cesnexkuusi OpraHu3MoB

JlomecTuKanus U CeNeKIrs. 3apoKICHUE CEJEKIINU U IOMECTUKALINU. Y UEHUE
H. U. BaBunoBa o lleHTpax TpPOUCXOXIEHUS M MHOTO00pa3usi KyJIbTYpPHBIX
pactenuii. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COpT,
1opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIICACTBEHHON M3MEHYMBOCTH
H. U. BaBusnosa, ero 3HaueHue Jis CEICKIIMOHHON pabOTHI.

MeTtoapl cenekuMOHHONW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIHJIUBU1Y AJIbHBIM. Ortanel KOMOWHAIIMOHHON CCJICKLIUU. HUcnsiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITYy C TIOMOIIBIO OIEHKH
(dbeHoTuna NOTOMCTBA U 0OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

WckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJEKIIMOHHOW  paboThl.
PannanmoHHbl 1 XUMUYECKUI MyTareHe3 Kak HCTOYHUK MYyTalui y KyJbTyPHBIX



dbopm opranm3mMoB. lcmonb3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJOB
pexomOunanTHbIX JJHK m1s monmydenus ucxoqHoro Matepuana Juisi CEJeKIUH.

[Tonyuenue MOJIUIIIIOU]IOB. BuayTpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe — ckpemBaHue, WM uHOpuAuHT.  HepoactBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. 'erepo3uc u ero mnpuuuHbl. Mcmnosib3oBaHue
rerepo3uca B cenekiuu. OtmanénHas rudpuauzanus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIUU PACTEHUN U )KUBOTHBIX. «3en1éHast
DeBoNoYUAY.

CoxpaHeHune U U3y4eHUE FeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKUX POJIMYEH JJIsI CO3/IaHUsI HOBBIX COPTOB U THOPUJIOB CEIBCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanenue u YnpagieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX — HCUBOMHBIX 6 YENsAX VIYYUIeHUs.
Cyuecmeyomux U Cco30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMEHEeHUeM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008AHUL, NEPedosblx uoel U
NepCneKmuGHbIX MexXHOA02UL.

JemoHcTpauun

[Toptpetsi: H. U. BaBuiios, Y. B. Muuypum, I'. /1. Kapneuenko, I1. I1.
JlyxbsineHko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubr 1 cxembl: «LIeHTpBI TPOUCXOXKICHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PAJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTHY,
«Metoppl cenexuuny, «OTaanéHnas rudpuausamnusy, «MyrareHesy.

JlabopaTopHas padora «I3yueHne cOpToB KyJIbTYPHBIX PACTEHUNA U TTOPO]
JIOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «l3ydyeHnue METOI0B CENEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHHUS CEJEKIIMU PAacTeHUM u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATETILHBIM y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAsA OMOJIOTUSA

OOBeKThI, HUCIONb3yeMble B OHOTEXHOJOTUM, — KIJIETOYHbIE W TKaHEBbHIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHSI:  XJIEOOTIEUeHHEe, TOJYyYeHUE KHUCIOMOJOYHBIX TMPOAYKTOB,
BUHOjieME. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
texHosorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTUH W WHCTPYMEHTOB I1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C L[EJIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETUYECKHE My TH.



Knerounas unxkeneprs. Meroapl KyabTypbl KJIETOK M TKaHEH PACTEHUH H
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus UM COMAaTUYECKUUN
smMOpuoreHe3. lcnonb3oBaHWE TalJOWIOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb306anue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKOHCTpyKUHA
AWLEKICTOK U KJIOHUPOBAHME KUBOTHBIX. METOA TpaHCIUIAHTALMU SAEP KIETOK.
Texnonozuu 0300po6nenusl, KyibmueUpo8anus U MUKPOKIOHANIbHO20PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAasi W TE€HHas WHXEHEpusA. VICKyCCTBEHHBI CHHTE3 TE€HA H
KoHCcTpyupoBanue pekoMouHanTHbIX [IHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHns 1 IepCneKTUBBI XPOMOCOMHOW M TEHHON MHKEHEPUU. DKOJIOTHUECKUE
Y 3TUYECKHUE MPOOJIEMbl TEHHOW MHKEHEPHH.

Menununckue 6uorexHosoruu. [loctrenomuas mudposas menuimna. [TIP-
JUarHocTuka. MeTaOoJOMHBIM aHanu3, TEHOLUEHTPUYECKUH aHalu3 IpoTeomMa
YeJI0BeKa ISl OLEHKM COCTOSIHHUS €ro 310poBbi. lcronb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmommxeHepus sl pa3pabOTKH
(GyHIaMEHTAIBHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUM, CO3/1aHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIrA U ckaddosiauHra
JUIS PELIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOeCredeHruss KOMOMHUPOBAHHOM
3amuThl OT BOo30Oymuteneir OPBU, ycraHoBieHHME MOJEKYISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conep:kaimx BUpPYCOB, BBI3BIBAIOIIUX OCOOO OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuubl 1 cxemsl: «Vcronb30BaHNE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiteTounas naxxenepus», «I'eHHass HHKEHEPUS.

JlaGopaTopHnasi padora «3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «IlosyueHne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JKeKypeuss  «buoTexHonoruss — BaxKHENIIas MPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE IIPOU3BOJICTBO).

11 KITACC

Tema 1. 3apoxkaeHue M pa3BUTHE 3BOJIONHOHHBIX MNPEACTABJICHUN B
omnosioruu

OBomononHas teopust Y. [lapuna. Ilpennocbulku BO3HHUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4yHas nearesbHocTh Y. JlapBuHa.

JIBWKyIIM€e CUITBI ABOIIOLKU BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
pPa3MHOXXEHHUSI OpPTaHW3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD).



Odopmenne cunTeTndeckor Tteopuu HBomoruu (CTD). HeitrpansHas
Teopust dBomonuu. CoBpeMEHHas SBOJIOLMOHHAsA  OuoJorHs. 3HAYCHHE
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JlemoHCcTpanumn

[Toptpetsl: Apuctotens, K. Jluanen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepuxos, . 1. lImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod mpuponsl (mo K. Jlunuew)y,
«Jlectonmia xuBBIX cymiectB (o Jlamapky)», «MexaHusMm (GOpMHUPOBAHUS
npucnocoOsiennii 'y pacteHuil u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. J{apsuna», «@opMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6ei», «MHoOroodpasue KyJabTypHbIX (HOpM
KarycTb», «[lopoabl foMalHuX )KMBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BU/IOB
(mo Y. J[apBuny)», «CxeMa COOTHOIIEHHUS JBWXKYIIUX CHJI 3BOJIOLUN,
«OCHOBHBIE IOJIO)KEHHSI CHHTETHUECKOW TEOPUH IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOUMS U €€ pe3yJibTaThl

[Tonynauus Kak sneMeHTapHas eAuHHIA BOMIONUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisuui. M3MeHeHue
reHo(oH/a TOMYJSIIMA KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTrudeckoro paBHosecus Jx. Xapnau, B. BaiinOepra.

DOnemeHTapHble (DAKTOPHI (IBWXKYIIME CHJIBI) 3BOJIIOUMUA. MyTallmOHHBIN
npouecc. KomOuHaTuBHas u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHaIpaBJeHHbIE U3BMEHEHUS YacTOT ajuieseil B nonysauusax. Jh@exT ocHoBaTesl.
Sdexm bGymwinounoeo eopnviwxa. CHudiceHue 2eHemuuecKko2o pazHooobpasus:
npuuunsl u cireocmsusi. llposenenue agpgpexma opeiigha 2ernos 8 HONLUIUX U MATBIX

NONYIAYUSX. Murpanuu. N3omsus MO JISILUIA: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMoiorudyeckas (penpoayKTUBHA).
EcrecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop 3Bosonur. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINH,  pa3pbIBAIOIINAN
(mm3pyntuBHBIN). [lonoBoit oTOOp. BO3HMKHOBEHWE M JBOJIONMS COIMAIIBHOTO
MOBEICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLIMH.

Bo3nukHoBeHne — mpucnocoOiieHuid y  opraHu3mMoB.  Apomopdo3bl u
uanoananrtanuu. [Ipumepsl mpucnocobieHnii y opranu3mMoB: MOp(hOIOTHYECcKue,
dbusznonornyeckne, - OMOXMMHYECKHE,  TOBeAeH4Yeckne.  OTHOCUTEIHHOCTD

PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpasoBaHue Kak pe3ysbTaT
MUKpo3BotoIMu. M3omsamus — kiaroueBod ¢aktop BumooOpazoBanus. Ilytu u
CrocoObI BUA000pa30BaHUs: ayuionaTpuieckoe (reorpadudeckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIOnIU3anus,
rubpuauzanus). JJIMTeIbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHUPOBAHUS OMOJIOTUYECKOTO Pa3HO00pasusl.

Ponb 3BOMIOIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOIOB COXPaHEHUS
OoropazHooOpasusi. MUKPOIBOMIONUSA W KOSBOJIOUMS Iapa3UTOB UM HUX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPHOBI €
HEW.

JemoHcTpanun

[Toptpetsi: C. C. UeTBepukos, D. Maiip.

Tabmuupr u cxembl: «MyTalMOHHAs W3MEHUUBOCTHY», «llomynsnnonHas
CTpyKTypa Buaa», «Cxema NnposiBIeHus1 3akoHa Xapau—BaiinOepray», «JIBuxyimue
CWJIBl HBOJIIOIIUNY, «IJKOJOTUYECKAs] M30JIALMS MOy CeBaHCKOM (openny,
«I"eorpadrueckas n301s1us JIMCTBEHHUIIBI CAOUPCKON M JIMCTBEHHULBI AayPCKON»,
«lTonyngOHHBIE BOJIHBI YHUCJIEHHOCTH XHUIIHUKOB U XKEpPTB», «CxemaaercTBus
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a CYyIIECTBOBAHUE,
«aycTpuanbablii MenaHu3M», <«JKuBbie uckomnaembie», «[IoKkpoBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «ITpenynpexnarornias OKpacka YKUBOTHBIX,
«Dusnonornueckue amantanun», <«lIprcnocoOIeHHOCT, OpraHu3MOB H €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», « CTpyKTypa BUIa B
npupoze», «Crmocobsl BumooOpazoBanus», «l'eorpaduueckoe BHI000pa3oBaHUE
TpEX BUJAOB JIAHJBINICH», «IKOJOTUYECKOE BUI000pPA30BAHUE BHUIAOB CHHHID,
«ITomumnnousl pacteHuiy, «KarmycTHO-peeaHbI THOPUIY.

OO6opynoBanue: repoapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, UyUesa NTHUI] U
3BEpeil C MpUMeEpamMu pa3InIHbIX MPUCIIOCOOTICHUH, Yyuesa NTUIl U 3Bepeil pa3HbIX
BHUJIOB, repOapuu pacTeHWM OJW3KUX BHJIAOB, 0Opa30BaBIIMXCS PA3TUIHBIMHU
crocobamu.

JlaGopaTopHasi padoTra «BrisiBIeHHe N3BMEHYMBOCTH Y 0COO€H OTHOTO BUAAY.

JlaGopaTopHnasi padota «IIpucnocobieHnst OpraHu3MOB M1 UXOTHOCHUTEIbHAS
11e7IeCO00pa3HOCTDY.

Jlaboparopnasi padora «CpaBHEeHHE BHJOB TIO MOP(HOIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoIOLINS U €€ pe3yJbTAThI

Meroabl U3y4eHHMs MakKpOdBOJIOUMHU. [laneoHTONOrMYEeCKue  METO[bI
u3ydueHus oHBoimouud. llepexomusie ¢opMbl U (QUIOTEHETHYECKHUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl U3yudeHUs 3BomoIUU. CpaBHeHUE QIOpHI U
dbayHsl MaTepukoB W OCTpoBOB. bumoreorpaduueckme obnactu 3emun. Bunbl-
SHJEMUKHU U PEJIUKTHI.



OMOPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUUECKIUE METOAbl W3YUCHUS
ABOMIOLMH. ['€HeTHYecKue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PyaumenTtapuble  opraHbl ¥ aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE U MATEMAaTUUECKNE METObI U3YUEHUS 3BOIIOLMU. ['OMOTOrnYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlMU U SBOIIOLNS TEHOMOB.

OO6mue 3akOHOMEPHOCTU (TIpaBUIIAa) ABOMIONUU. [Ipunyun cmeHvl GyHKYull.
HeobOpatumocTs 3Bosonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLINH.

JemoHcTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkenb.

Tabmuubl 1 cxeMbl: «OUIOTEHETUYECKUN PSI/ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Pununodutsr»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emian», «Jlpeld KOHTHHEHTOBY,
«Penukte»y, «HadanpHble cTaauu 3MOPHUOHAIBHOTO pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHe», «PyIuMeHTBI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKAa MW IIMMMaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHMe: KOJUJIEKLUUH, TepOapuu, MYJSDKA MCKOMAEeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKLIUHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaenue u pa3BuTue ;KM3HU Ha 3emJie

Hayunble rumnore3sl MPOUCXOXKIECHUS KU3HM Ha 3emie. AOUOreHes H
naHcrnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbiraMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue >Ku3HU U acCTPOOUOIIOTHSL.

OcHoBHBIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [limanerapHas
(reomoruueckas) SBOJIONUSA. XUMHYECKas SBOJIONUSA. AOHOreHHBIH CHHTE3
opraHnyeckux BemecTB u3 Heopranumdeckux. OmbiT C. Mwuiepa u I'. IOpu.
Oo6pazoBanue noaumepoB u3 MoHoMmepoB. KoanepBarnas runote3a A. 1. Onapuna,
rurnore3a nepBuyHoro OynboHa JIx. XonngeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pubosumsr (T. Yek) u rumoreza «wmumpa PHK» V. T'unbepra.
dopmupoBanue MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn n meToasl €€ n3ydeHus. Mickomnaemble OpraHn4eCKue OCTATKU.
['eoxponosiorust u €€ Meroabl. OTHOCUTENbHAS U A0OCOJIIOTHASI T€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas IKAJa: S0HbBL, 3PbL, TEPUObL, STTOXH.



HauaneHble 3Tambl opranudecko sBosounu. l[losBieHune u sBomtOnuUsA
NEPBBIX KJIETOK. DBOIIONUA MeTaboanu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl SBOJIOIUU BBICIIUX pacTeHUU. OCHOBHBIE apoMOp(do3b
pacrennii. Bpixony pacrenunt Ha cymy. [losBneHune CHOpPOBBIX pacTEHUH U
3aBoeBaHre uMH cylmd. CeMeHHble pacTeHus. [IpoMCXO0XIEHHE BETKOBBIX
pacTEHU.

OcHOBHBIE 3Tambl SBOJIIOIUU XUBOTHOTO Mupa. OcHOBHbIE apoMOpdO3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIOLUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampubuii u pentuianii. [IpoucxoxaeHne MIEKONUTAOIMNUX U
ntull. [lpunnun kmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeu, MPOTEPO30H,
najaeo30i, Me30301, KaitH030#. O0Ias XapaKTepUCTHKA KITMMaTa U re0JIOrMYeCKuX
npoiieccoB. [losiBneHre U paciBeT XapakTEpPHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKUE KPU3UCHI Mpouioro. [IpuunHsl u
CJIIECTBUS MAacCCOBBIX BbBIMHpaHHMl. COBPEMEHHBIN HKOJOTHMYECKHA KPHU3HUC, E€r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHnmnsl kiaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKHE TPYIITBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunuxkos, A. .
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema onbita @. Pequy, «Cxema ombita JI. I[Tactepa mo
M3YUYCHUIO CaMO3apoxacHus ku3Hm», «Cxema ombita C. Mumnepa, I. Opu»,
«JTanbl  HEOPraHWYECKOW  HJBONMIOUUN», «['€OXpOHOJIOTMYECKass  IIKajiay,
«HauanpHble dTanbl OpraHuYecKor 3BooIuN», «Cxema 00pa3oBaHUs IYKapUOT
nyTéM cumbOuorenesa», «Cucrema KuBOW NpUpoAby, «CTpoeHHE BHUPYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOIAOPOCINY,
«MHOTOKJIIeTOUHBIE BOJOpOCHW», «Mxwmw», «llanopoTtHukn», «l ojl0CEMEHHBIE
pactenus», «Opraabl HIBETKOBBIX pACTEHUIN», «CXeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «KuiedHonomaocTHbIe,
«IInockue 4epBU», «YUIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy, «lItuuppy, «Miekonuraromme», «Pa3BUTHE KHU3ZHH B
apxeunckou spey», «Pa3Butue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
[aJIE030MCKOMN 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTUE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHUYECKOI0 MUPAY.

ObopynoBanue: repbapuu pacTeHUN pa3TUYHBIX OTIEJIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIAKHBIC MTPENapaThbl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOYKHX, CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uy4€esa ITUIl U 3BEPEU, KOJUIEKIIUU
OKAMEHEIIOCTEM, TMOJE3HBIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKHX OCTaTKOB
OpPraHU3MOB.

Bupryanbnas nabdoparopHas padora «MoaenupoBaHue onbIToB Musiepa—
KOpu 1o u3yudeHno abMOreHHOTo0 CUHTE3a OPTaHUYECKUX COSTMHEHH I BIIEPBUYHOM
atMocdepe».

JlabopaTopHasi padora «l3ydyeHue M ONHCAHHUE HCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas paGora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHUU
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «M3ydeHue ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIponcxoxaeHne yeJa0BeKa — aHTPONOTeHe3

Paznensl u 3agaun anTpononoruv. MeTopl aHTPOIIOIOTHUH.

CraHoBI€HUE TPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruosnbie
BO33peHUsA. COBpEMEHHBIC HAYUHbIE TEOPHH.

Cxo0Z1cTBO 4enoBeKa € KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YENOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
noBesieHueckue. OTau4usl 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTUYECKHE, COLMAIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COITMATIBLHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHBIC CTaJWU aAHTPONOreHe3a. PaHHME YeloBEeKOOOpa3HbIe O00E3bsSHbI
(MPOKOHCYJIBI) U paHHUE MOHTH/IbI — OOLIUE MPEAKH YeIOBEKOOOPa3HbIX 00€3bsH U
Jo/1e. ABCTPAIONUTEKN — JBYHOTME MPEAKU JroJeh. YeloBeK yMenblid, MEPBBIC
M3TOTOBJIEHUS OPYAHMM Tpyaa. UemoBeK NPSMOXOISAIINN U NEPBBIA BBIXOJ JIFOAECH
3a  mpenensl  Adpuxku. YemoBek reimenbOeprckuii —  o0mMIM  TIpeIoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YEJIOBEKAa pasyMHOro. YenoBek HeaHIepTaIbCKHI
KaK BUJ JIFOAECH XOJIOOHOTO KiIMMara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YeJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamu AQpuku.
[TanieoreneTrka v najieOreHOMMKA.



DBOMIONMUS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIIIMSIX
yesioBeka. MyTanMoHHBIN Tipoliecc ¥ noauMopdusm. llomynsimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «dpQPexT ocHoBaTeNls» B MOMYJSIHUAX COBPEMEHHOIO
YeJoBeKa.

UYenoseueckue pacel. [loHstue o pace. bonpmme packl: €BpOINEOUIHAS
(eBpas3miickasi),  aBCTpaJlo-HETpoHJHAss  (PKBAaTOpHUAJbHAs),  MOHTOJOHIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccereHus 4YesioBeKa IO IUIaHETe.
EauHcTBO  yenoBeueckux — pac. HayyHas  HECOCTOSITENIBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YeOBEKa K PAa3HbIM YCIOBHSM OKPYKAIOIIEH Cpebl.
Bnusnue reorpadguueckoii cpeabl v Apeiida reHoB Ha MOp(OTIoTHi0 U HU3UOIOTUIO
YeJI0BEKA.

MexaucuuiuinHapHble  MeToAbl B Qu3ndeckod  (OMOJIOTHYECKOM)
aHTPOIOJIOTUM.  ODBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUS. W NaJ€0aHTPONOJIOrUs
YeJIOBEYECKUX MOMYJISAIUA. bHoconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONUHA OMOJIOTMYECKOTO U COIMATIBHOTO B UETIOBEKE.

JdeMoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubl U cxembl: «MeToAbl aHTPOMOJIOTHI», «['0JIOBHOI MO3T YeIOBEKay,
«YenoBekooOpa3ubie 00€3bsHb», «CKeleT YenoBeKa W CKEJEeT IIUMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBIY, «/[BIXKYIIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOIIMOHHOE
JIPEBO  YEIIOBEKA», «ABCTpajonuTek», «YemoBek  yMmenblid», «Yenosek
MPAMOXOIININY, «JleHncoBckui uenosex» «Heanaepranbibny, « KpomaHbOHIIE,
«IIpenku yenoBeka», « ITarbl 3BOJIIOLUN YEITOBEKA», «Packl uemoBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB uYeJjoBeKa, pemnpoaykuuu (doTtorpaguu) KapTUH C
MUDOJOTUYECKUMU U OMOJICHCKUMH CIOKETaMU TPOUCXOXKICHUS 4YeJIOBEKa,
doTorpaduu HaxoI0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna yejaoBeKa U ueperna MMMITaH3e, MOJIeTb KUCTH YeJIOBEKA U KUCTH IIIMMIIaH3e,
MOJIEJIN TOpCa MPEIKOB YEIOBEKA.

Jlaboparopnasi pa6ora «l3yueHue o0OCOOEHHOCTEM CTPOCHHS CKeJeTa
YEeJI0BEKa, CBS3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «l3yyeHre F3KOJTOTHUECKUX aJanTalllil YeTOBEKay.

Tema 6. Jxosorusi — Hayka 0 B3aHMOOTHOLICHHSAX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Karouleil cpenoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauéra. Pa3nensl u 3amauu
9KO0J0THH. CBSI3b SKOJIOTUH C IPYTUMHU HayKaMHU.



Metonsr skonoruu. [loneBble HaAOMIOACHHUS. DKCIEPUMEHTHI B SKOJOTHH:
npupoAHble W JabopatopHbie. MojenupoBaHre B SKOJOTUHA. MOHHUTOPHUHT
OKpY’Karolel cpeibl: JJOKAIbHBIN, PErHOHAIBHBIN U TJI00AIBHBIM.

3HaUE€HHWE OKOJOTWYECKHX 3HAaHUM JJId  YeJoBEeKa. DKOJOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3EH uenoBedyecTBa ¢ npuponou. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTHYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkensp, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cXeMbl: «Pa3mensl 3KoJIorumny», «MeToasl 3KoJIorumy, «Cxema
MOHHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DKoJiornueckre (PpakTopbl U 3aKOHOMEPHOCTH uX AeilcTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHYECKHUE, aHTpOIoreHHbie. O01ue
3aKOHOMEPHOCTH JEHCTBUSA 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue ¢dakrtopel. CBeT Kak 3KoJoruyeckuit ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPTraHU3Mbl. DKOJIOTMYECKHE TPYIIIIBI
pacTeHUN M JKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CurHanabHasi pojb CBeETa.
doTonepruoau3M.

Temneparypa kak oskojormyeckuii Qakrop. [edicTBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocte kak skojormueckuil (axrtop. Ilpucnocobienus pacTteHuid K
nojJiep >KaHu0 BoAHOro Oananca. Kiaccudukaiuss pacTeHUd MO OTHOUIEHUIO K
Boje. [Ipucrnoco6nenrs XUBOTHBIX K HN3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWUTaHUS OPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYLIHAs, MOYBEHHAs,
ryOMHHasT  MOAMNOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH CpeJl O0uTaHust Opranu3MoB. [IpucrnocoOaeHus: Opraunu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOUYHBIE H
roauuHbie puTMbL. [IprucnocoOeHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznenusie popmMbl opranu3moB. [lonsTue o xxu3znenHoi popme. XKXuznennoie
(bopMbI pacTeHUl: AepeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢pakTopsl. Buabpl OMOTHYECKHMX B3aMMOACHCTBUI: KOHKYPEHIIMS,
XUITHAYECTBO, CUMOMO3 U ero ¢opMmbl. [lapaszuTusMm, koomepanus, MyTyaJu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuueckue, (Hadpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCHCTBUN i CYIIECTBOBAHUS OPTaHW3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO HCKIFOYCHUSI.

JemoHcTpauumn

Tabmumelt 1 cxeMmbl: «Okonornueckue Qaxtopel», «CBETOBOWM CHEKTpY,
«IKOJIOTHYECKHE TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKpOBHBIC
KUBOTHBIE», «XOJIOMHOKPOBHBIEC >XUBOTHBIEY), «DU3MONOTMYECKUE aIanTaliu
KUBOTHBIX», «Cpembl oOWTaHHWS OpTraHU3MOBY», «bHoIOTHYECKHE PUTMED,
«Kuznennole  Qopmbl  pacteHui», <« KuzHeHHbIe (OPMBI  KUBOTHBIX,
«IKocucTEMa MMUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro Jecay, «llenu
NUTaHus, «XumHuuectBoy, «llapazutuszmy», «Konkypenuus», «CumOu03»,
«KommeHncanmzmy.

OGopynoBanue: repdapu pacTEHUA M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUAIO PA3IMYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuul CBETOJIIOOUBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHUH, CBETOJIOOUBBIC, TECHEIIOOUBBHIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TETIOMIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Yyuena NTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TAHHBIX TPYMI, KOJUICKIIMU XKUBOTHBIX, OOUTAIOIIMX B PA3HBIX Cpelax,
repOapu MW KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJQAIONUX YepTaMH
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MCHCHHSAM YCJIOBHHA JKU3HHU, TepOapuul |
KOJUICKITUU PACTCHUM W JKMBOTHBIX PA3IMYHBIX >KU3HECHHBIX (HOPM, KOJIICKIIHH
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlaGopaTtopnasi pabora «BpisiBIeHHEe NPUCTOCOOJCHUM OpPraHu3MOB K
BIIMISTHUIO CBETAY.

JlaGopaTtopnasi pabora «BpisBIecHHE NPUCTOCOOJEHUN OPraHUu3MOB K
BIIUSTHUTO TEMIICPATyPBD».

JlaGopaTopHasi pa6oTa « AHaATOMHUYECKHE OCOOSHHOCTH PACTCHUIN M3 pa3HbIX
MECT OOUTaHUS.

Tema 8. DKo10rusi BUA0OB U NOMYJIALMIA

DKOJIOTHUECKHE XapaKTEPUCTUKH MTOMyJIAuH. [lomymsius kakOnonorunaeckas
cuctema. Poiab HEOTHOPOAHOCTH Cpefbl, (U3NIECKUX OaphepoB M OCOOCHHOCTEH
Ouonoruu BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpPbI MOMYJISLIUM.
OcHOBHBIE MOKA3aTENU MOMYJIALMHA: YUCIEHHOCTh, MIJIOTHOCTD,



BO3pDAaCTHAs M IIOJIOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

Dxosioruyeckasi CTpykrypa nomyisiuud. OLeHKa YHUCICHHOCTH MOMYJISIUU.
JlnHaMuka momyJisiquA U €€ peryisiuus. bHOTMYECKUU MOTEHUHUAT MOMYJISIIUH.
MopenupoBaHue TMHaAMUKHA NOMYJIIUU. KprBbie poCcTa YMCIEHHOCTH MOIYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsius 4YMCIEHHOCTH MOMYJSIUN: pojb (aKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[TonsiTue 00 sKojOrMyeckod Huumie Buaa. MecrooOutanue. MHOromepHas
Mozenb 3kosiorndeckon Humm k.M. XartunHcoHa. PasMepnl 3KOJIOTrHYECKOU
Hui. [loTeHnnanbHas U peann30BaHHAas HUILU.

Bun xak cucrema mnonynsanui. Apeanbl BUIOB. BuIbl M MX KU3HEHHBIE
CTpaTerun. JKOJIOTUYECKUE YKBUBAJIICHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUS W MUrpaluid KUBOTHBIX. buosormyeckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

IToptper: k. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XaPAKTEPUCTUKU TOMYJISLUNY,
«IIpocTpaHcTBEeHHast  CTpyKTypa  mnomyiasiuum», «Bo3pacTHble  NHpamMuibl
nonyyusiqun», «CKOpOCTh  3aceleHus TIOBEPXHOCTH 3€MJId  Pa3IMYHBbIMU
opranuzMammy, «Mogeinb skosorudeckor Humu J{x. Y. Xatanaconay.

O6opynoBaHue: repOapuu pacTCHUM, KOJJICKIIMH )KUBOTHBIX.

JlaboparopHnasi pa6ora «I[IpucrnocoOiaeHus: ceMsiH paCTeHUN K pacCeICHUION.

Tema 9. Dkos10rus co001IECTB. IKOJOTNYECKHE CUCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu MexAy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTasg cuctema (A. k. Tencnaun). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIyIIECHTHI.
Tpoduueckne ypoBuu. Tpoduueckwe menu u ceTn. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  TIOKa3aTeJIM HJKOCUCTEMBbI. buomacca u  mpoaykKuus.
DKOJOTHYECKUE TUPaAMUIbI YUCENI, OMOMACCHI U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM W WX TMPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykueccuu. KnmnmakcHnoe cooOiectBo. bruopaznoobdpasue u moaHoTa KpyroBopora
BEIECTB — OCHOBA YCTOMYUBOCTHU COOOIIECTB.



[Ipuponnbie 3KOCUCTEMBI. JKOCUCHEMbL 03EP U peK. DKocucmemvl Mopeti U
0Keano8. Ixocucmemvl MYyHOp, 1€CO8, Cmenel, NyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArpoueHos. Pazmmuus
MEXIy aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOcHCTeM. ['opojckas
dnopa u ¢dayna. Cunantponuzanus Tropojckod ¢dayHbel. buonorumdeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJACHCTBHI OPraHU3MOB B
sKocucTteMax. Poib kackaonoeo sghgexma u 6udo8-30ugpuxamopos (Kiroueswvix
61008) 6 yHKYUOHUpOoBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEUIECTB MEXKITY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUNA U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ICHCTBUM.

Mexanuszmvi 6030eticmeus 3a2psA3HeHUl pa3HbIX MUNO0S8 Ha CYOOP2aHU3MEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 B030eticmausi. MeTo0I0Tus
MOHHMTOPHUHIA €CTECTBEHHBIX U AHTPOTIOI'€HHBIX IKOCUCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IKocucreMa

IIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jiecay, « ODyHKIIMOHAIbHBIC
Ipynnbl OPraHu3MOB B 3KocHcTeMe», «KpyroBOopoT BEIIECTB B HKOCHUCTEMER,
«llenu nutanus (macTOMINHAS, NETPUTHASN)Y, « IKOJOTUUYECKA TUPAMHUIA YUCEID,
«IKonoruyeckas nupaMmuga OMoMacchl», «IKOJOTHYECKasi MUpaMUa SHEPTUNY,
«O6paszoBanue 6omo0tay, «IlepBuuHas cykueccus», «BoccTaHOoBIEHHE Jieca TOCTe
noxapa», «KOCUCTEMa 03epay, «ArpoueHos», «KpyroBopoT BemectB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsl ypboskocuctem».

OO6opynoBanue: repObapun pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepel, repdapum KyJIbTypHBIX U AUKOPACTYIIUX PACTCHHI, aKBApUYM KaK MOJEIH
HKOCHCTEMBI.

IIpakTuyeckas padora «V3yuenue u onucanne ypooIKOCHUCTEMBD.

JlaGopaTtopnasi pabora «l3ydyeHue pasHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX YKOCUCTEMAX).

IKCKypeHsl «DKCKypcHsl B THIMYHBIA OMOreoieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIN WU TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcUsi «DKCKYpPCHUS B arpO3KOCUCTEMY (Ha MOJIE WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocgdepa — riodabHas 3KocucTEMA

buocdepa — obmermanerapuas 0600y04ka 3eMiu, T/I€ CYIIECTBYET WA
CYIIECTBOBAJIA KM3Hb. PazButue mpeacrasneHuii o Ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. Ob6nactu 6mochepsr u e€ coctan. Kusoe
BeIecTBO Ouocdepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH CyliecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHOChEphl Kak
rI106anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIIECTB U OMOT€OXMMHUYECKUE LUKIBI (yriepoja, a3oTa). PUTMUYHOCTD sIBIIEHUMN
B Ouocdepe.

3oHansHOCTH OMocdepsl. [lousaTre o 6nome. OCHOBHBIE OMOMBI CYIITH: TYHAPA,
XBOWHBIE JIeca, CMEIIIAHHbIE U IIUPOKOJIUCTBEHHBIC JIECa, CTENH, CABaHHBI,ITyCTHIHHU,
TPONIMYECKHUE JIeCa, BBICOKOrOpbs. KimMmar, pacTUTENbHBIM W KUBOTHBIA MUD
OMOMOB CYIIIH.

CtpykTypa U (PyHKITUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANA U
onocdepHbIX PyHKIUI.

JdeMoHcTpanuu

[Toptpetsr: B. 1. Bepranackuii, 3. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmny, «KpyroBopoTt azora B MpUPOJIE»,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KUCIOpOda B MPHUPOIE,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTudyeckue
nosica 3emym», «TyHapa», «Tairay, «CMemanubi Jjiecy, «IIInpoKoINMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuyeckuil gec.

OO6opynoBanue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU YKUBOTHBIX.

Tema 11. HestoBek u OKpy:ka0OIIaf cpeaa

DOKOJIOTUUECKHE KPHU3UChI M WX TMpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HeHHnEe BOJHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OXpaHa MHOUYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpOIIOTEHHOE BO3JCMCTBUE HA PACTUTENBHBIA M KUBOTHBIA Mup. Oxpana
PaCTUTENILHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPOJIBI.
Kpacaeie xuHuru. Ocobo oxpansiemble mnpupoansie Tepputopuun (OOIIT).
boranndeckue caibl ¥ 300JI0TUUECKUE TTAPKH.

OcCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA M TPHUPO/IBI.
PauonanbHOE ~ MPUPONONONIB30BAHUE W COXpPAHEHHE  OMOJIOrMYECKOro
pasHooOpasust 3emuin. OOIIMEe 3aKOHOMEPHOCTH TJIO0AJBHBIX HSKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSITHBIE TTOCIIE/ICTBHUS.

Pa3BuTHe METOIOB MOHHUTOPHHTA pPAa3BUTHSA OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezaiowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonnvle cucmemvl, obecneyugarowjue O0OCmMyn K
uHgopMayuu no COCMOSHUIO OMOEIbHLIX U008 U IKocucmem. OcHOBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pvOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHblX IKOCUCHEM.
JdeMoHCcTpanuu
TaOnu1s! 1 cxeMbl: «3arpsisHeHnEe aTMOC(epby, «3arpsi3HeHIe THIPOchHEph»,
«3arpsi3Henue mouBb», «IlapHukoBbiid 3pPexT», «Ocob0 oXpaHsemMble TPUPOIHBIC
TEPPUTOPHUN», «MOJIEH YIIPaBIIEMOTIO MUPay.
Oo6opynoBanue: ¢oTorpaduu OXpaHSIEMbIX PACTCHHA M >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOy4YaroIMMHCsL TpOrpaMM CpelHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U ITPEAMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOTPAMMBbI [0 OMOJIOTUU
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINEG: OCO3HAHME OOYYAIOIUMUCS POCCHUCKON
IPaXXJaHCKOM UJAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHUI0, Haiuuyue Momusayuu K OOydYeHHUIO  OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHUX YOEKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENbHOCTH LI€HHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMM, IIPUCYILIHMHU CHCTEME
OMOJIOTUYECKOTO 00PAa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUYECKOMN KYIbTYpHI,
cnocobnocmu cmagums eI U CTPOUTDH KU3HECHHBIC TIJIAHBI.

JIngyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS
B EIUMHCTBE Y4yeOHOW U BOCIUTATEILHOW JEATEIbHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIOCOOCTBYIOT IIpOIleCcCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEW IO3ULMM JIMYHOCTH, MATPUOTU3MA U
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TpyAa U CTAPUIEMY MOKOJEHHIO,
B3aMMHOTO YBQXKEHMSI, OCPEKHOrO OTHOIICHUS K KyJIbTYPHOMY HACICAHIO H
TPAAULIMSAM MHOTOHAIMOHAILHOTO Hapojna Poccuiickon depepanuu, MpUpPOSIE U
OKPY’KaroIIEn Cpee.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHMS ydeOHoro mnpeaMera «buosorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEIBHOCTH B MPOIECCE pPea3allMi OCHOBHBIX HaIpaBJICHUN
BOCIUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O0YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEHN, YBaXKEHUE 3aKOHA
Y [IPaBOTIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIE€SITENBHOCTH IMPU  CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEACNSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMATIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIICEHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOU ESITEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HAapOJy, UyBCTBAa OTBETCTBEHHOCTH TNEpe
PonuHou, ropaoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM SI3BIK U KYJBTYPY, HPOIIIOE
Y HACTOsAIlEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHUE K MIPUPOJIHOMY HACJIEANIO0 U MaMATHUKAM MTPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OILICHMBAaTh BKJIAJ] POCCHUHCKHX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHU0 W 3amure OTeuyecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUKUCKOr0 HAPOa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO IMOBEICHNUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYaIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaauusiMu HapoJ1oB Poccuu;

4) >¢TeTHYEeCKOI0 BOCITUTAHNA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAHHUE SMOLIMOHAIIBHOTO BO3/IEUCTBUSA JKUBOU MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuvyeckoro BocnuTaHUSA, (POPMUPOBAHMUS KYJbTYPbI 310POBbSl U
IMOLMOHAJIBHOIO 0J1AT OOy YU :

NOHUMAaHUE U pean3alus 310pOBOro 1 6e30macHoro o0pasa >ku3Hu (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHUM W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (pH3WYecKOMy U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHWE LEHHOCTH TMpPaBUJ HWHJIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3JI0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHME TMOCJIEICTBUN W HENPUITHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCINTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LEHHOCTH MAacTepCTBa, TPYIOIIOOUE;
FOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKON U COLIMATIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIILHO

BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K Pa3MuYHbIM cepam npodhecCUOHATBHOU NeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccun W peaau30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CcaMOOOpa3OBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0rHYeCKOro BOCIUTAHUS

AKOJIOTUYECKH 11eJ1ecO000pa3HOe OTHOLLIEHUE K TPUPOE KAK MCTOUHHKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

TOBBIIIIEHUE YPOBHSA DKOJIOTHYECKOW KYJBTYpPhl: TPUOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLIGHKA HX BO3MOXHBIX TMOCIEICTBUU ISt
OKPYX aroUIEH CpeIbl;

OCO3HaHWe riI00aJbHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH MUCIOJIB30BATh MPUOOpPETAEMBbIE MPU U3yUYEHUU OMOJIOTUY 3HAHUS
U yYMEHUS TpH  pEeHIeHUH NOpoOJeM, CBS3aHHBIX C  palMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COOMIOZICHUE  TIpaBUJ  TOBEACHUS B MPHUPOJE,
HaIpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B HSKOCHUCTEMAaX, OXpaHY BHUJOB,
IKOCUCTEM, Onochephl);

AKTUBHOE HEMPUATUE JEUCTBUM, IPUHOCIIINUX BPE OKPYKAIOIIEU MPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATh HEOJIATOMPHUSTHBIE AKOJIOTUYSCKUE TOCISICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;



HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHUYECKON KYJIbTYpHI,
OTIbITa NeSITENbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON ESITEIIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO NO3HAHMSI:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM W UYHUTATEIHCKOW KYJIBTYPHl KaK CpeJCTBa
B3aMMOJICUCTBUS MEXTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUEe crenuPuk OHOJIOTMM KaK HayKdh, OCO3HaHUS €€ poJii B
(GOpMHpPOBAHWN PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIeCTBa, B MO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUU MpodiieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3ALUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaThb PECypCHble MpoOJIeMbl  pPa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTMYECKHX 3HAHUW B IEIX
MOBBIMICHUS OOMIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOW TPaMOTHOCTU oOydaronuxcs, GopMupyeMoi
MIPU U3YUYEHUH OUOJIOTUH;

NOHUMaHUE CYUIHOCTH METOJIOB MO3HAHMS, MUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TOJlydaeMble 3HAHUA IS aHaidu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPA U MPOUCXOIANTMX B HEM M3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKIIIOYEHHS] HA OCHOBE HAy4HbIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C LIEJIbIO TTOJTyYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
perIeHus mMpooOJieM B pealbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE IIEHHOCTHM HAYyYHOW JEATEbHOCTU, TOTOBHOCTH OCYILIECTBIISITh
MPOEKTHYIO U HUCCIIEOBATENbCKYIO ACSTENbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUN MO OHOJOTHH B
COOTBETCTBHH C KU3HECHHBIMU ITOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUSI ydeOHoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HAYUMble i (OPMHUPOBAHMUS MHUPOBO33PEHUS OOyHAIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOLIEHAYYHbIC MOHSATHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M ChenuduKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SIBJICHUE, MpOIlecc,
CUCTEMa, Hay4yHbIi (aKT, MPUHIIKII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleIOBaHWe,  HAOJIOJCHHE, H3MEpPEeHHe, OKCIEPUMEHT U Ipyrue);
YHUBEpPCAIbHBIC YyueOHBIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecreunBaroye (dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHOW KOMIIETEHIMH OOyYaroluxcs; CHOCOOHOCTb
oOyuarommxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEpPCAJIbHbIE Yy4yeOHbIE JEHCTBHUS B
ITO3HABATEIIbHON U COLUAIIBHON MPAKTHKE.

B pe3synbraTe nzyueHus OM0JI0rMM Ha YPOBHE CPEHET0 001Iero o0pa3oBaHUs
y oOyuaromierocss OyayT c(opMHUpOBaHBl TO3HABATEIbHBIE YHHUBEPCAIbHBIC
yuyeOHble JEHCTBUS, KOMMYHUKATHBHBIE YHHBEpCAJlbHbIE Yy4ueOHbIE NEHCTBUS,
PEryJISITUBHBIE YHUBEPCAIbHbBIC YUEOHbIE IEHCTBUS, COBMECTHAS ACSTEIbHOCTb.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTpaMMbl CpeIHEro oOLIero
00pa30BaHMsI JOJKHBI OTPaXKaTh:

OBiaanenue YHHBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHbIMHU
NEeHCTBUAMM:

1) 6a30Bble JIoTHYeCKHe AeiiCTBHU:

CaMOCTOSITENIbHO  (OpMyJIMpOBaTP U aKTYaJU3UpOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh TPU OCBOCHUM 3HAHUU MNPUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHanuza, CUHTE3a, CpAaBHEHMSI, KilaccuuKanuu, 0000IIeH s ), pACKPBIBATH CMBICIT
OMOJIOTMUECKUX TOHATUH (BBIAETATh UX XapaKTepHble MPHU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEpUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AESITEIbHOCTHU C MOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS i1 OObsICHEHUSI (DAKTOB U SIBICHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTMYECKUE PACCYXIEHUA (MHAYKTHBHBIE, JAENYKTHBHBIE, IO
aHAJIOTMM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBO/BI U 3aKIIOUECHMS;

OPUMEHATh  CXEMHO-MOJEJbHBIE  CpEeACTBA  JUIA peCTaBICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIIECHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKkK€  TMPOTUBOPEUMU  PA3HOTO  pOAA,  BBISIBICHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJEMBbl ¢ YYETOM aHaaM3a UMEIOUINXCA
MaTepHATbHBIX M HEMAaTePUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIIbHOCTH;

KOOPIWHUPOBATh W  BBIIOJNHIATH PabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYJIBHOTO 1 KOMOWHUPOBAHHOTO B3aWMO/ICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIE0BaTEIbCKHE AeliCTBHUA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIBCKON W MPOSKTHON JIEATETHHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOOB PEIICHUS MTPAKTUISCKUX 3a]1a4, IPUMECHECHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BHUJIBI JCSATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HAaHHS, €T0 HWHTEPHpPETAHH, NPEoOpa30oBaHUI0O M NPHUMEHEHUIO B yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUHN YUYSOHBIX U COIMATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIH THUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METOJaMU;

CTaBUTh W (opmMyIMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISBIIATh TMPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3WpOBaTh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHHS, HAXOIUTh apTYMEHTHI JIJIS TOKA3aTeIbCTBA CBOUX
YTBEPKJICHU, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TIOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;,

OCYLIECTBJISITh LI€JICHANIPABICHHBIM TOUCK IEpeHoca CPEeICTB M CIOCOO0B
NEeHcTBUS B TPOGECCUOHAIIBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W TMPAKTHUYECKYIO OOJIacTH
KU3HEICITCIIEHOCTH;

yMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJiaraTb OPUTHHAIBHBIC MOIXObI W PEIICHUS,
CTaBUTb IPOOJICMBI 1 3a]1a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PCIIICHHUS.

3) paGora c ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTE y4eOHOTro
MocoOusl, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHMUECKUX CJIOBApSAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B IHTepHETE), aHaTu3UpPOBaATh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OIBIT MCHOJB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PAa3IUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (QOpMYy  MpenCTaBICHHUS
ounosiornyeckoi uHpopmaIuu (CXeMbl, TpapuKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

WCIIONIb30BaTh HAYUYHBIM SI3bIK B KAauecTBE CpeICTBa MpH padore ¢
Ononornyeckod MHPOpMALME: MPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYECKUE 3HAKKM U CHUMBOJIBI, (OpMyJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBA
HaTJISTHOCTH;

BIQJIETh ~ HaBBIKAMU  pAcHO3HaBaHUS W 3alUThl  WH(OpMAIHUH,
MH(OPMAITMOHHOW O€3011aCHOCTH JIMYHOCTH.

OBjajieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHU 1€CTBUAMM:

1) oOmenne:

OCYIIECTBJISATh KOMMYHHUKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCUM MO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKIACHHSI OTHOCHUTEIHHO BBITIOJHEHHUS MpeIaraeMoi
3aJlayu, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKM IPYTUX YYACTHHKOB
JIAAJIoTa UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, NOHMMATh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIUi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs APYTUX JIIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eATeJIbHOCTD:

MOHUMATh M HCIOJB30BATh MPEUMYIINECTBA KOMAHIHOW U WHIAWBUAYaTbHOM
paboThI U pelIeHUU OUOIOTUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOACHCTBUS TP PELICHUH YUEOHOMU 3a/1auu;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUIEKTHBA,



MpPUHUMATh 1E€IM COBMECTHOM  JIEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBJSATh IUIAH JACHCTBU,
pacmpeienarTh pojad ¢ Y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaJ[a M KaXkJI0r0 y4aCTHHKA KOMaH Ikl B OOIIUI
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OILICHUBATh HJIEM C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISATh MO3UTHBHOE CTPATETMYECKOE IIOBEICHWE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISTh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUITUATUBHBIM.

OBJiaieHne YHMBEPCAJTbHBIMH PEryJATHBHBIMU JI€HCTBUSIMH:

1) camoopranusanmusi:

WCIIOJB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS NPoOJIeM M HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHWM UEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX M MOCTYIKAaX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY KAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIbHON
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PELIEHUs MPOOJIEMBI C YYETOM UMEIOIIMXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TPOSIBICHHUIO IMHUPOKON ISPYIUIIUA B
pa3HBIX 00JIACTAX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQZICTh ~ HaBBIKAMH  [IO3HABATENbHONW  pedieKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS] MO HUX
CHUKEHHUIO;



MPUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TMPU aHaIN3e pPe3yJbTaTOB
JeSITEIIbHOCTH;

3) npuHsiTHE ceOsl U APYTrUX:

MPUHUMATH ce0sl, TOHUMAs CBOU HEJOCTATKU M JIOCTOMHCTRBA,;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TPU aHaJu3e pPe3yJIbTaTOB
JeSITEIIbHOCTH;

NpU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH IIOHUMATh MUP C TTO3HIINH JIPYTOTO YeTTOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHUSI COJIEPXKAHUS Y4EOHOTO TMpeaMera
«buonorus» Ha yriayOJEHHOM YpOBHE OpPHUEHTUPOBAaHbI Ha OOecIeueHue
npopunapHOro  o0yueHuss  oOydaromuxcs  Ouosiorud. OHU  BKIJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTMY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIPETALMU U TIPEOOPA30BAHUIO 3HAHMM, BUJBI JEATEILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK¥KE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHble pe3yabTaThl MPEICTaBICHBI 110
rojam U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buomorus» B 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE M pPOJU OHOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJABI U  PEHICHUH MPOOJEM  PalMOHAIBHOTO
MPUPOIOTIONH30BaHUS, O BKJIQJ€ POCCUUCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTeMOW OMOJIOTMUECKUX 3HAHUW, KOTOopas BKIJIHOYAET:
OCHOBOTOJIaralmiye OUOJOTHYECKUE TEPMUHBI M TIOHATHUS (PKH3Hb, KJIETKa,
OpraHu3M, MeTabo0JIu3M, TOMEOCTa3, CaMOPETyJSlUs, CaMOBOCHPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUMBOCTh, POCT U pPa3BUTHE), OMOJOTHUUECKHUE TEOPUU
(xnerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa, XxpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenunss (H. M. BaBuinoBa — 0 1meHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KyJIbTYPHBIX PAcTeHU), 3aKOHBI(eIUHOO0pa3Hs
MMOTOMKOB TI€PBOr0 IOKOJICHHS, PaCIHISIJICHUs, YUCTOThl TaMeT, HE3aBHCHUMOTO
HacienoBanuss ['. MeHnens, TOMOJIOTMYECKHX PANOB B  HACJIEACTBEHHOU
n3menunBoctu H. . BaBunoBa), npuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMH HAy4YHOTO IO3HAHUS, HCMIOJIb3yEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OMHUCAHHME, HW3MEpPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACNATH CYIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIE
OaxkTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pPACTEHUH, >KUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEIACATEIbHOCTH,
IPOTEKAIOIIMX B OpPraHU3Max PAcTCHUM, KUBOTHBIX M YeJIOBEKa, OMOIOTUYECKUX
IPOLIECCOB: 0OMEHA BEUIECTB (METabO0JIM3M), IPEBPALLECHUS SHEPIHH, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTpPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHOreHes3a, NOCTAIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXXEHUsSI,  WHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCA, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3U MEXIY OpraHOMJIaMU KIETKHM U HX
(GYHKIIUSMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHeH M HX QYHKIUSAMH, MEKIY
OpraHaMd U CHCTEMaMM OpPraHOB y pACTEHUM, >KMBOTHBIX M 4YEJIOBEKA U UX
GYHKIUSAMU, MEXAY CHCTEMaMHU OpPraHOB M UX (PYHKUMSIMH, MEXIy 3STanamu
oOMeHa BEUIECTB, 3TallaMU KJIETOUYHOTO IIUKJIa ¥ )KU3HEHHBIX I[UKJIOB OPTaHNU3MOB,
TanamMu 3MOpPHUOHANBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl OOUTAHUS;

YMEHHE BBIBJISITh OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JIJISl TOKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPy,

YMEHHE peniaTh ONOJIOTUYECKUE 3a]Ja4H, BBISBIISATH MPUUUHHO-CIIECACTBEHHbBIE
CBSI3U MEXKAY UCCIEeyeMbIMU OMOJIOTMUYECKMMHU MPOLIECCaMU U SIBJICHUSIMH, J1€1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJHATH JIA0OPATOPHBIE W TMPAKTHUYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys Lelb HCCIEeOBaHUs, aHAJIW3UPOBATh IOJYyYEHHBIE
pe3yJIbTaThl U JAENaTh BHIBOBL;

YMEHHE y4YacTBOBAaTh B Y4EOHO-MCCIIENOBATENHCKONW paboTe 1o OWOoJIOTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISITh  TOJYyYEHHBIE  pe3yJibTaTbl HAa  yYCHUYECKUX
KOH(epeHusX;

yMEHHE OIICHMBATh ASTHUUYECKHE aCHEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
o0acTv OMOJIOTUHN U METUIIMHBI (KJIIOHUPOBAaHKE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE,
HaIpPaBJIEHHOE U3MEHEHNE T'€HOMA U CO3/I1aHUE TPAaHCT€HHBIXOPTaHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccruoHanbHON
JESATEIIBHOCTH B 00JIaCTH OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOI'O XO3SMCTBA, MUILEBON MPOMBIIIJIEHHOCTH, YIIIyOIsTh [103HABATEIbHBIN
UHTEpEC, HAMIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH podeccuu u
IPOJOJDKEHNE OMOJIOTMYECKOro 00pa3oBaHUs B  OpraHU3alUsX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenmeTHbIe pe3ynabTaThl OCBOEHUSI yueOHoro mpeameta «buonorus» B 11
Kjacce NOJKHBI OTPAKATh:

Cc()OPMUPOBAHHOCTh 3HAHMW O MECTE€ U pOJM OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBI MUPa, B IO3HAHUH 3aKOHOB IPUPO/IbI U PEIIEHUH YKOJIOTMYECKUX MPodsieM
YEeJIOBEUeCTBa, a  TaKKe B PEIIEHHH  BOIMNPOCOB  PalMOHAIBHOIO
IPUPOJIOTIOIB30BaHUs, U B (DPOPMHPOBAHUM IIEHHOCTHOTO OTHOLLUEHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUY;

YMEHUE BJAJE€Th CUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET
ONMpENENeHUs] M TMOHMMAHHE CYUIHOCTH OCHOBOINOJATrarolIMX OMOJIOIrHYECKUX
TEPMUHOB W TOHATHHI (BUJA, dKOcHCTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPUU
(oBomronmoHHas teopust Y. JlapBrHa, CUHTETUYECKasi TEOPHs 3BOJIOLUM), YUCHHUS
(A. H. CesepiioBa — o myTsix U HarpasieHusx spomtonuu, B.U. BepHanackoro — o
ouocdepe), 3akoHbl (TreHeTuyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apoabimieBoro cxoacrsa K. M. bspa), npaBuna (mMunumyma HO. JluOuxa,
HKOJIOTUYECKON NHUpaMHIbl 3HEPruu), rumotesbl (rumorte3a «mupa PHK» V.
['un6epra);

yMEHHME  BJaJe€Th  OCHOBHBIMH  METOJaMH  HAy4yHOTO  IIO3HaHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICeHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS U
OLIEHKH aHTPOIMOTE€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE BBIIEATh CYIIECTBEHHbIE TPU3HAKH: BUIOB, OHOTEOIIEHO30B,
PKOCUCTEM H OMocdepbl, CTaOMIM3UPYIONIETO, IBMXKYIIETO W Pa3phIBAOIICTO
€CTECTBEHHOT'O otOopa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS ABUKYILUX CHJI SBOJIOUUUA HA TeHO(OH MOMYJISALNH,
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HANpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aWMOCBS3M MEXIY MPOLECCAMHU SBOJIIOLHH,
JBIKYIIMMH CHJIaMHU aHTPONOTeHEe3a, KOMIIOHEHTAMU Pa3IMYHBIX IKOCUCTEM U
IPUCIIOCOOIEHUSMU K HUM OPI'aHU3MOB;

YMEHHME  BBISBIATH  OTJIMUUTENBHBIE  IPU3HAKM  JKUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUIOB K Cpeie OOMTaHUsl, a0MOTUYECKUX U OMOTUYECKUX



KOMIIOHEHTOB  SKOCHUCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTaHMs, EUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOIBI M YEIOBEUYECTBA;

yMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXKAY UCCIEyeMbIMU OHOJOTHUYECKUMH MPOIIECCaMU U SIBJICHUSIMH, JIe1aTh
BBIBOJIbI ¥ TIPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHbIE U IMpakTUYECKHe pPadOThI, COOIIOIAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, NPOBEPITh UX IKCHEPUMEHTATbHBIMU
cpeacTBaMu, (GopMyJIupys Lelb HCCIEIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3ybTaThl U JEIaTh BHIBOIBI,

YMEHHME y4acTBOBaTh B Yy4eOHO-HMCCIEN0BaTENbCKOW paboTe 1o Ouoiioruu,
OKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISTh  IOJYyYEHHBIE  pe3yJibTaTbl HA  yYEHUYECKUX
KOH(epeHIusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKa
¥ YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpaIlCHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HaHHBIM BbIOOp Oyayuied mnpodeccruoHaIbHOM
JESTEIbHOCTH B 00JacTU OMOJIOTHH, HKOJIOTUH, TPUPOIONOIB30BaHNUS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPHH, CEJIbCKOTO XO3SHCTBa, MUIIEBOU
IPOMBINIJICHHOCTH, YTIyOJNsTh TO3HABATENbHBIM HWHTEPEC, HAMpPaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJIOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEIHETO MPoheCcCHOHATHHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3yUYECHUE
3 buonorus knerku 0.5
4 XHUMH4YECKask OpraHu3anusi KIeTKH 10 1
5 CtpoeHue U QyHKIHMH KIETKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencreennas nngopmanus u 9 0.5
peanu3anus e€ B KJIeTKe '
JKM3HEHHBIN UKII KIETKA 6 1
CtpoeHue 1 pyHKIIMH OpPraHU3MOB 17 1.5
10 Pa3sMHOXKEHHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HaCJIEACTBEHHOCTH U ) 0.5
M3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorus u cuHTeTHYECKas OMOJIOTHS 4




17

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KJIACC

KosaunyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ Kontpoabnbie | IpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypebi
1 3apoKEHUE U pa3BUTHE IBOJIIOLIMOHHBIX 4
npeCcTaBiIeHUu B OMOJIOrHH
2 MukposBontonus 1 €€ pe3yJbTaTbl 14 2
Makpo3Bosronus U €€ pe3yJibTaThl 6
[TpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue 4enoBeKka — aHTPOIIOTEHES 10 1
DKOJI0TUsl — HayKa 0 B3aMMOOTHOIIEHMSIX
6 OpPraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranu3Msl U cpefia OOuTaHus 1.5
DKoJorus BUAOB U HOMYJIALNN 0.5
DKosorus cooduiecTB. DKOJIOTHYECKHe
9 12 0.5
CUCTEMBbI
10 buocdepa — rmobanbHas s3xocucrema
11 Yenosek 1 OKpy:xarolias cpenua
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMILIEKCHas! HayKa U KaK
4acTb COBPEMEHHOI'0 00LIeCTBa

JKuBrle cCTEMBI U KX CBOICTBa

ypOBHeBaH OpraHu3anus >)XUBbIX CHCTEM

HcTopust OTKpBITHS U U3YYEHHUS KIIETKU.
Kiterounas reopus

MeTo16I MONIEKYIISIPHOM U KJIETOYHOU
6uonoruu. [IpakTnueckas padora
«M3y4yeHne MeTo10B KIIETOYHOM Oronorun
(xpomatorpadusi, snexTpodopes,
TuddepeHIanbHoe HeHTpUPYTUpOBaHHUE,
ITLIP)»

0.5

XUMHYECKUH COCTAB KJIIETKHA

MI/IHepaJ'IBHHe BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJib

Opl" AHNYCCKHEC BCIICCTBA KIICTKH — OCIIKH.

JlaGoparopHas pabota «OOHapyxeHHe
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peakuuin

0.5

CsoticTBa, kinaccudukanys U GyHKIUU




0O€eJIKOB

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIE€BObI

1 Opranuyeckue BeIecTBa KIETKH —
JUTIAJTBI
Hyxkneunosbie kucnotsl. JIHK u PHK.

12 JlabopaTtopHast pabora «Hccienoanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 ’
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenne u pynkun ATD. [Ipyrue
nykieosuarpudocarsr (HTD)

14 CexBennpoBanue JTHK. Metoss
IF€HOMMKH, TPAHCKPUIITOMUKHU, IPOTEOMUKHU

15 MeTo/b1 CTPYKTYpHOI Onoorun

16 Tuns! kietok. [IpokapuoTrndeckas kieTka
CrtpoeHne 2yKapuOTHYECKOH KIIETKH.

17 [TpakTuyeckas pabota «3yueHne CBONCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBepXHOCTHBIN anmnapar KJI€TKU
OnHoMeMOpaHHbIE OpraHOW/Ibl KJIETKH.

19 [TpakTrueckas padora «3yuenune 0.5
JIBYDKEHUS IITOIIIA3MBbI B PACTHTEIBHBIX '
KJIETKax»
[ToyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TIacTubl. JIaboparopHas 0.5

pa60Ta «HccnegoBanue mia3zMoin3a u
ACIIIIa3MOJIM3a B PACTUTCIIBHBIX KIICTKAX»




21

HememOpanHbie opraHoubl KJIECTKU

22

Crtpoenue U pyHKIMHU Aapa

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuot. JlabopaTopHas pabora
«M3y4yeHne cTpoeHHsI KIIETOK Pa3InIHbBIX
OpPTraHU3MOBY

0.5

24

ACCUMUISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIuTUYECKON aKTUBHOCTH
(depMeHTOB (Ha mpUMepe aMHJIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETOYHOT0 MeTabonu3ma. JlaboparopHas
pabora «3yuenue pepmMeHTaTUBHOTO
paclIerIeHus EPOKCUIa BOJOPOa B
PacCTUTEIBHBIX U JKUBOTHBIX KIIETKAX)»

0.5

26

benku-akTuBaTOpH! M OETKNU-UHTUOUTOPHI

27

ABTOTpO(HBIN TUII OOMEHA BELLIECTB

28

dorocunTes

29

Xemocunres. JlaboparopHas pabora
«CpaBHeHMe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHaspoOHBIEC OpraHu3Mbl. Buasr OpoxxeHus.
JlaGopaTtopHnast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHHUS U JBIXAHHSD)

31

AspoOHBIE OpraHU3MBI. DTarbl
HHEPreTHUECKOro oOMeHa




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTrO CUHTE3a
34 Tpanckpunuus — Matpuunbiii cuate3 PHK
35 Tpaucnsuus u e€ yTanbl
36 KoaupoBanue amuHokucior. Posb
pubocom B GMocuHTE3E Oenka
37 Opranu3anus reHomMa y IpoKapuoT U
9YKapuoT
18 MonekynsipHble MEXaHU3MbI SKCIIPECCUHI
TE€HOB y SyKapuOT
Bupycsl — BHeKIIeTOUHBIC ()OPMBI KU3HH U
39 obOnuratHele napa3uTsl. [IpakTuueckas 0.5
pabota «Co3iaHue MOl BUPYCay
4 BupycHrbie 3a0051eBaHNs YeTTOBEKaA,
0 JKUBOTHBIX, PACTCHUI
41 Hanorexnomoruu B OMOJIOTUN U METUIIUHE
42 JKU3HEeHHBIN UK KIIETKHA
43 Martpununsiii cuntes JJHK
Xpomocomsl. JIabopaTtopHast pabora
44 «3yyeHune XxpoMocoM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 Jlenenue KJIE€TKH — MHUTO3
Tunel knetok. KapruoknHes u HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5

MHMTO34a B KJICTKaX KOHYHMKa KOPCIIKa JTyKa




(Ha TOTOBBIX MUKPOITpENapaTax)»

47 Perymnsiuus >KM3HEHHOTO IIUKJIa KJIETOK

48 OpranusMm Kak eIMHOE 1e10e

49 Tkanu pacrenuii. JlJabopaTopHas pabora 0.5
«3y4yeHue TkaHel pacTCHUN» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «/3ydeHne TkaHei 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opranos. JlaboparopHas

51 paborta «M3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena OpraHu3MoB

53 JIBr>keHre opraHu3MoB

54 IIuranue opraHu3smMoB
[TuTaHnne MO3BOHOYHBIX )KMBOTHBIX.

33 [TumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcHoOpT BElIECTB y OPraHu3MOB

59 KpoBeHoCHas cucteMa 03BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Briaenenue y opranumMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznpaxumocTs U peryssius y




OpraHnu3mMoB

['ymopanbHast peryisiius 1 SHAOKpUHHAS

64
cUcTeMa KUBOTHBIX U YelloBeKa

65 @®opMbl pa3MHOKEHHUS OPTaHNU3MOB

66 [TosoBO€E pa3smMHOXKEHUE

67 Meiio3
["amerorenes. OO6pa3oBaHuE U pa3BUTHE

68 N0JIOBBIX KieTok. JlabopaTtopHas paboTa 0.5
«M3y4yeHne cTpoeHHs MOJIOBBIX KIJIETOK Ha ’
TOTOBBIX MUKpOIpenapaTax»

69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB —

OHTOTEHE3

70 3akJajika OpraHoB M TKaHel U3
3apO/IbIIIEBbIX JINCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

71 JlaGopatopHas pabota «BblsiBieHne 0.5
MPU3HAKOB CXO/ICTBA 3apO/IbIIIEH '
MO3BOHOYHBIX JKUBOTHBIX)

Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.

72 JlabopaTtophast pabota «CTpoeHHE OPTaHOB 0.5
Pa3sMHOXKEHUS BBICHIUX pAaCTEHUI»

7 HcTopust CTAHOBIICHUS ¥ Pa3BUTHS
TeHETUKHU KaK HayKd
OCHOBHBIE TIOHSITHSI U CUMBOJIBI TEHETHKH.

74 JlaGopatopHas pabota «/{po3oduia kak 0.5
00BEKT T€HETUYECKUX MCCIIEIOBAHUI

75 3aKOHOMEPHOCTH HACJIEI0BAHUS 0.5




npu3HaKoB. MoHorubpuIHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpeLIMBaHus y Apo30duinr”

I_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEITUBaHUS
77 AHanuzupytoliee ckpemuBanue. Hernonnoe 1
JIOMUHUPOBaHUE
JlurnbpuHoe CKpelnBaHue.
73 [TpakTuueckas padora «3yuenue 1 0.5
pPE3yNbTaTOB TUTHOPHUIHOTO CKPEIIMBAHUS )
y Ip0o30(UIBDY
79 [{uToNMOrnYecKrue OCHOBBI TUTHOPHTHOTO |
CKpEIIUBAHUS
80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH 1
82 I'eneTnka moia 1
83 I'enoTun xak neaoCcTHAA CUCTEMA 1
34 I'eHeT4ECKUI KOHTPOJIb PA3BUTHS |
pacTeHuid, ’KUBOTHBIX U YETIOBEKA
25 N3MeHunBOCTh IPU3HAKOB. Busl )
M3MEHYUBOCTH
86 MonudukaronHas H3MEHYUBOCTh 1
BapuarimonHsIi ps v BapualimoHHAs
kpuBas. JlaboparopHas pabora
87 P paTopHasi p 1 0.5

«HccnenoBanue 3aKOHOMCpHOCTCﬁ
MO,Z[PI(I)PIK&I.IPIOHHOIZ N3MCHYHNBOCTH.




[TocTpoeHne BapuallMOHHOTO Psiia U
BAapUALIMOHHON KPUBOI»

88

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KoMOnHaTnBHAS H3MEHUYMBOCTh

89

MyTtaunoHHasi U3MEHYUBOCTD.
[IpakTrueckas pabora « MyTanuu y
Tpo30(hUIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O ITponecca.
OIHUreHeTHKA M SIIUTCHOMUKA

91

['eneruka yenoseka. [IpakTuueckas pabora
«CocTaBneHue U aHaIU3 POJIOCIOBHOI»

0.5

92

MeTtoansl MEIUIIMHCKON TeHETUKN

93

3HaueHHUE MCHHHHHCKOﬁ I'CHCTHKH B
NpeaoTBpAlICHUH U JICHCHHUU I'CHCTHUYCCKUX
3a00JIeBaHUM YeJIOBEKa

94

OcCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHHH U TOPOJT TOMAILTHUX
KHUBOTHBIX)»

0.5

95

Mertobl ceneknoOHHOM padoThI.
JlaGopatopHas pabota «/3yueHne MeTo10B
CEJIEKLIUU PACTCHUN»

0.5

96

JloCTHKEHMS CeJIEKIIUU PACTEHUN U
*UBOTHBIX. [IpakTnyeckas padora
«IIpuBuBKa pacTeHUID»

97

CoxpaHeHue, U3y4eHHe U UCIO0JIb30BaHNE
TEHETUUYECKUX PECYPCOB




buorexHosorusa kak HayKa U OTpacCiib

98 npousBojcTBa. [IpakTuueckas pabota 1 0.5
«3yuenune 00bEKTOB OMOTEXHOJIOTU

99 OCHOBHBIE HAIIPABJICHUS] CUHTETUYECKOM |
Oouosiorun

100 XpOMOCOMHAs U TeHHAsi UHKEHEPUS 1

101 MeaunuHCcKue OMOTEXHOIOTHHI 1

102 PesepsHbiil ypok. IToBTOpEHue, 1
0000111eHre, CUCTEMAaTH3AIIS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KITACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnsie | IlpakTHyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 OpomtonmonHas teopus Y. lapsuna 1
) JIBUKyIIME CUITBI HBOJIIOLIMK BUJIOB 110 Y. |
HapBuny
3 bopn0a 3a cymiecTBoBaHNE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUEe CUHTETUYECKON Teopuu 1
HBOJIIOLIUU
5 DTaIbl SBOMIOIMOHHOTO MpoIiecca: |
MUKPO3BOIIOLUS U MAaKPO3BOIIOLUS
6 [Tomynsius — 3neMeHTapHas eIMHUIA |
IBOJIIOLIAN
3aKOH reHeTUYeCcKOro paBHoBecHs [Ix.
7 Xapmau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BblsiBIeHNE H3MEHUNBOCTH Y '
ocobeil 0JTHOro BUAa»
8 OneMeHTapHbIe (PAKTOPbI BOJIIOLIUU 1
9 OddexT ocHoBatens. dpdext !
OYyTBUIOYHOTO TOPJIBIIIKA
10 Murpanun. M3omsmuu nonyisiuin: 1
reorpaduueckas, Ouonormueckas
11 EcrecTBeHHbI 0TOOp — HampaBIsIOMUI 1




dakTop 3BOIIOLUU

12

ITonoBoii oT6op

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHMH.
JlabGopaTtopnast pabora «3yuenue
apoMop(}030B 1 UANOATANTAINN Y
PacTEHUI U )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocoO0IeHU y OpraHU3MOB:

Mophooruueckue, GU3n0IIOTHIECKHUE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE,
JlaboparopHas pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCTh

0.5

15

Bupn, ero xpurepun u CTpyKTypa.
JlaGopatopHas pabora «CpaBHEHHE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa Buzia

17

Bunoo6pazoBanue kak pe3ybTar
MUKPOIBOIIOIUU

18

CBs3b MUKPO3BOJIFOIHUHU U STTUAECMHOJIOTHHN

19

MaKp03BOJ'II-OI_[I/I$I. ITaneoHToOMOrNYECKHE
MCTOJBbI U3YUYCHUA 3BOJIIOIIUN

20

buoreorpaduueckre METObI U3yUEHUS
IBOJTIOIINH

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJTIOTHUECKHE METOIBI U3yUCHUS
HBOJTIOLIUH




MOHGKynﬂpHO—FCHeTH‘IeCKI/IC,

22 OMOXMMHYECKHE U MaTeMaTHUYeCKue
METO/Ibl U3YUYEHUS IBOJTIOIIUU

23 OO0111e 3aKOHOMEPHOCTH BOJTIOIAN

24 AnanTuBHas paauanus. HepaBHoMepHOCTD
TEMIIOB BOJIIOLUU

’5 Hayunsbie runote3bl NpoucxoxaeHus
JKU3HU Ha 3emJie

%6 JloHayuHble MPEACTaBICHUS O 3apOKICHUI
KU3ZHU

7 OCHOBHBIE Tarbl HEOPraHUYECKON
ABOJTIOIIUN

28 ['unoTe3bl 3apoKI€HUS KU3HU
Ucropus 3emin 1 METOIBI €€ N3yYSHUSI.

29 JlabopaTtopHas pabora «M3yuenue u 0.5
OTMCaHUE UCKOMAEMbIX OCTaTKOB JIPEBHHUX '
OpPTaHU3MOBY

30 HauanpHble 3Tansl OpraHnyecKomn
HBOJTIOIAN

31 OBOJIOLUS DYKApUOT
OCHOBHBIE 2TaIbl YBOJTIOIUN

1 pactutenbHOro Mupa. [IpakTraeckas 0.5
pabota «3yuenue ocobeHHOCTEH '
CTPOCHHUSI pACTEHUN Pa3HBIX OTICIOBY

133 OCHOBHBIE 3Tarbl 3BOIIOLUN )KUBOTHOTO
Mupa

34 Oomronus )KUBOTHBIX. [IpakTndeckas 0.5




pabora «3yuenue ocobeHHOCTEH
CTPOCHUS IO3BOHOYHBIX )KHBOTHBIX)

PazButue xu3HM Ha 3emiie 10 3paM U

35
nepuoaam

36 MaccoBble BBIMApaHUSI — 3KOJIOTUYECKUE
KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIH 3KOJIOTUYECKUI KpU3HC, €TO0
0COOCHHOCTHU

18 CoBpeMeHHast cucTeMa OpraHM4ecKoro
IIPOLIOTO

39 OcHOBHBIE CHCTEMATUYECKHUE TPYTIIIbI
OpraHU3MOB

40 AHTpOI10JIOTHS — HayKa O YeJIOBEKe

41 PazButne npeacrasineHuit o
IIPOUCXOXKIECHNUHN YEJI0BEKa
Mecro 4enoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHas

42 pabora «M3yuenune ocobeHHOCTEN 0.5
CTPOEHUS CKEJIETa YEJIOBEKa, CBSI3aHHBIX C
IPSIMOXOXKACHUEM»

43 JBr>KyIMe CHIIbI aHTPOTIOTEHE3A

44 CootHorleHne 6MOJOTHYECKUX U
COLMANIbHBIX ()aKTOPOB B aHTPOIOTeHE3E

45 OCHOBHBIE CTA/INH AHTPOIIOTEHE3A

46 [TaneoreneTrka u majaeoreHOMHUKA

47 DBOJIOLMS COBPEMEHHOTO YEJIOBEKA

48 Yenoseueckue pacel. [IpakTnueckas 0.5




pabora «3ydeHune 3K0JI0rHIecKux
azanTamnyi YeJoBeEKa

49

MexauCIUIIIMHAPHBIC METOIBI
AHTPOIIOJIOTUU

50

KonTponbhas pabota «OcHOBBI yueHust 00
HBOJIFOIIAN

51

3apokIeHUE U Pa3BUTHE SKOJIOTUI
.Mertonp! skosnorun. JlaboparopHas pabota

«I/I3yquHe MCTOA0B 3KOJIOIT'MYCCKUX
HCCHGHOB&HHﬁ))

0.5

52

3HaueHHE YKOJIOTHUSCKUX 3HAHUH JIIA
YCIO0BCKa

53

Oxonorudeckue GpakTopsl

54

Abuotnueckue paxkropbl. CBET Kak
sKosiornueckuit gpakrop. Jlaboparopnas
pabora «BsisiBneHue npucnocodaeHui
OpPIraHU3MOB K BIIUSTHHIO CBETa»

0.5

55

Aobuotudeckue daktopsl. Temneparypa
KaK KOJOTHYECKUH (pakTop.
JlabopaTtopHas pabota «BrlisiBiieHne
MPHUCIIOCOOJICHUI OPTaHU3MOB K BIIHSTHHUIO
TEMIIEPATYPhD)

0.5

56

Abuotnueckue QakTopsl. BiaxkHOCTb Kak
skosoruueckuit pakrop. JlaboparopHas
paboTa « AHATOMHYECKHE OCOOEHHOCTH
pacTeHM U3 pa3HBIX MECT OOUTAHUSD)

0.5

57

Cpenpl 0OuTaHMsI OPraHU3MOB

58

buonornueckne puTMbl

59

Kuznenusie popMbl OpraHu3MOB




60

buoTtnueckue dhakTopsl

3HaueHne OMOTHUECKUX B3aNMOIEUCTBUAM

61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B Cpejie
obutaHus

2 DKOJIOTUYECKHE XapaKTePUCTUKU
TOTTYJISIAH
OcHOBHBIE NTOKA3aTeNU MOIMYJISIHN:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcHOBHBIE TTOKA3aTeNN MOMYJISIIIUN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKojoruyeckasi CTpyKTypa MomyJsuu

66 JluHamuka momyisiuuu 1 e€ peryssius

67 KpuBbie pocta 4ncIeHHOCTH TOMYJISIIIHH.
KpuBbie BEDKHBaHUS
DKoJIOrHYecKasi HUIIa BUIA.

68 JlabopaTtopHast pabota «IIpucrnocobneHus 0.5
CEMSIH PaCTEHUI K pacCEICHUIO»

69 Bua kak cucreMa nomyJisiiuii

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
YKUBOTHBIX

71 Co00111eCcTBO OPraHU3MOB — OHOIICHO3

72 DKocHCTEMA KaK OTKpBITasi CUCTEMA

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B

9KOCHUCTEMC

74

OCHOBHBIE TOKA3aTEIU YKOCUCTEMBI




75

DKOIOTHYECKHE IMUpaMUu bl

76 N3meHeHuns cooOIIecTB — CYKIECCUU

77 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI
03€ep 1 peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, IyCThIHb

79 AHTpPONIOTr€HHBIE 3KOCUCTEMBI

20 VYp6oskocucremsl. [IpakTuueckas pabora 0.5
«M3ydeHune u onucaHue ypoo3KOCUCTEMBD) '
3akOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPIraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOIYJISIIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocdepa — obuiennanerapHas 060109Ka
3emiu

84 VYuenue B. U. Bepnanackoro o 6uocdepe

25 3aKOHOMEPHOCTHU CYLIECTBOBaHUS
6uochepsl

36 KpyroBopotsl BeniecTs u
OMOT€OXUMHUYECKUE ITUKITBI

g7 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYIIH

88 YcroituuBocth 6nochepsl

89 OKOJIOTUYECKUE KPU3KCHI U UX PUYHHBI




90 BozneiicTBue uenoseka Ha 6uochepy 1

01 AHTpPONOreHHOE BO3JICHCTBUE HA |
PaCTUTEINIbHBIN U )KUBOTHBIN MUP

92 Oxpana npuposl 1

93 OCHOBHBIE IPUHIIUIIBI YCTOWIHUBOTO !
pa3BUTHUSA YEJIOBEUECTBA U MPUPOIbI
PanmonansHO€ MpUPOAONOIB30BaAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpasus 3emiu
HtoroBasi kKOHTpoJbHas paboTa

95 1

9% O06o061mIeHne TI0 TeMe « DBOJIOIUS Heé !
pPe3yIbTATH

97 O606menne no reme «I[Iponcxoxaenue u |
pa3BUTHE )XKU3HU HA 3eMIIe»

08 O6061enne o teme «IIpoucxoxeHue !
YeNI0BeKa — aHTPOMOTEHE3)»

99 O06o01eHue o TeMe «DKOJIOTHS — HayKa O |
B3aMMOOTHOIICHHSIX OPTAaHH3MOB)

100 O600menue o reme «Opranu3Mbl U cpeia |
oOHUTaHU

101 O0001enne 110 TeMe « DKOJIOTUA BUAOB U !
OIS

102 O6006menue mo Teme «buocdepa — |
rio0anbHast YKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosorus, 10 xnacce/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue; noja penakuuent [laceunuka B.B., AkiimonepHoe o0111ecTBO
«M3natenbcTBO «lIpocBenienre»

* buonorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; nox penakmueit [laceunnka B.B., AkiimonepHoe o0iecTBo
«M3parenscTBO «lIpocBenienre»

* buonorus. buonornueckue cucremsl u nporiecchl, 10 kimace/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO « MOI]
MHEMO3H1HA»

* buonorus. buonornueckue cucremsl 1 mporiecchl, 11 kimace/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO3MHA»

* buonorus. O6mras 6uonorus, 10 kimacce/ 3axapos B.b., MamonToB C.I'.,
Conmn H.U., 3axaposa E.T.; mox penakiueii 3axaposa B.b., O6mecTBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE OOIIECTBO
«M3marenscTBO «IIpocBenieHne»

* buonorus. O6mas 6uosorus, 11 kinacc/ 3axapos B.b., Mamontos C.I'.,
Conun H.U., 3axapora E.T.; mox penakiueit 3axaposa B.b., O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBemienre»



METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

[Iporpamma: IIporpamma no OMonoOruu AJist 001E00Pa30BATENBHBIX IIKOJI
(coopuuk buomnorus. Paboune nmporpammel. [IpeaMerHas TuHUS Y4eOHUKOB
«JIunaus xu3an». 10—11 Kmaccer: y4ueb. mocodue 1t 001eo0pa3oBaTeIbHBIX.
opranu3zanmii: 6a3oBbiil ypoBeHb / B. B. Ilaceunux, I'. T'. llIBenos, T. M.

Edumosa. — M. : TIpocsemienue

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

1. JIaGoparopnsiii mpakTukym buonorus 6-11 kiace (yueOHOE 27IEKTPOHHOE
uznanue), PecnyOnmkanckuit MmynbsTuMenua reHTp Mocksa. PecriyOnmkaHckuii

MYJIbTUMEIUA OCHTP

2. DnexrtpoHHas oubmmoreka. [Ipocsemnienue. MynbTumeanitHoe yueOHoe

nocooue M IIpocsemienue MEJIMA

3. Dipoc-1eHTp auctaniimonHoro oopazosanuss WWW. Km. ru /education

4. bonbmas sunuknoneans Kupumia u Medoaus (anekTpoHHoe yaeOHOe

n3aHue)

5. Anpeca caiitoB B lInTepHere

http://edu.1c.ru

WWW.SOM.S10.1ru

eMHas KOJUIeKIUs U(POBBIX 00pa3zoBaTelbHBIX pecypcoB: http://school-



collection.edu.ru/.

www.bio.1september. ru — 'azeta «buonorus» «llepBoe ceHTAOPsI»;
www.nature.ru - Hay4Hble HOBOCTU OHOJIOTUH;

www.herba.msu.ru - 6oTanuueckuit cepsep MI'Y;

WWW.mnr.gov.ru - CaiT ¢ rocyaapcTBeHHON nHpopmareit MuHucTepcTBa
IIPUPOJIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonornueckas KapTuHa MHUpA.
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