PABOYAS [IPOIPAMMA
yuebHoro npeamerta «buonorus. YriayOieHHbI ypOBEHbY
st ooydarormmxces 10 — 11 kimaccoB

1. MOSACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1mo ydeOHOMy mipeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero oOpazoBanusi paspaboraHa Ha ocHoBe DenepaibHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoil paboueit mporpaMmMbl BOCIIUTAHUS.

VYuebnsiii npeamer «buonorus» yrayonéHHoro ypoBHs usydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
Hay4HbIe nipeameThDy. CornacHo nojoxkeHussM GI'OC COO npodunbHbie yueOHbIE
IpEeAMEThl, H3y4yaeMble Ha YriayOJI€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennpanun  00ydeHUST Ha ypOBHE cpeaHero oOmero oOpa3oBaHus U
MPU3BaHbBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HM3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O00pa3oBaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamety "buosnorus" nqaét npeacTaBiaeHue O Heu
U 3a7la4ax M3ydeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompeeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpPHpPOBAaHHME TIO pa3jieliaM | TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHJIyeT TMOCJIEI0BATEIbHOCTh HM3YyUEHHs] Y4eOHOro marepuayia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOCHHOCTEH o0ydarommuxcs. B mporpamme mo Ononoruu peann3oBaH
MIPUHITUT PEEMCTBEHHOCTH C N3y4YCHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO O0IIIETO
oOpazoBaHus, Ojarojaps YeMy MPOCMATpPUBACTCS  HAIMpPaBICHHOCTh  Ha
nocjeAyroIiee pa3BUTHE OMOJIOTMUECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOTrO
MBIIIICHHUS, IPEJICTABICHUH O 3I0pOBOM 00pa3e )KM3HU, Ha BOCITUTaHUE OEPEKHOTO
OTHOILICHHS K OKPY>Karollel NpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrUM TakxKe
MOKa3aHbl BO3MOKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpedoBanuit ®I'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEJIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHUs 1 B JOPMUPOBAHUU OCHOBHBIX BUIOB yU4eOHO-



MO3HABATEIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus.

Y4eOnbiii npeameT «buonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiaeT OUOIOrnYecKoe 00pa3oBaHME B IIKOJIE U OPUEHTUPOBAH Ha pacIIMpeHue
U yrIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U
KJIETOYHOW OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IMOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX CPEIHEro
npodeccuoHanbHOro 00pa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMONOTHMYECKUX  3HAHWW, TMIOJYYCHHBIX TPU H3YYCHHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOILIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIATHOTO U MMOMCKOBOIO
XapakTepa, KOTOPble MOXKHO HCIIOIh30BaTh KaK OPUEHTHUPHI JJISI MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMA OOYYAIOIIUMHUCS TIPH H3YYCHHUH
bu3uKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosiorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJISl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYeCcKOro pazHooOpasus miuaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJISIPHOM H KIJIETOYHOW OWOJOTHUH, 3MOPUOJIOTHH W OHOJIOTHH
pa3BUTHS, TCHETHUKUA U CEJICKIIMU, OMOTEXHOJIOTHH W CHHTETHYECKOW OHMOJIOTHH,
aKTyaIM3UPYIOTCS 3HAaHUS OOydYarolmuxcsi Nmo OOTaHWKEe, 300JI0TMHM, aHATOMUH,
¢busunonorun yenoseka. B 11 kiacce M3y4aroTcsi H3BOIOMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U YueHUe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00€ceUMTh  OCBOCHUE
OOYYarOIIMMUCST OMOJIOTUYECKUX TCOPUI U 3aKOHOB, HJICH, TPUHITUIIOB U TIPaBUJI,
JIe)KalUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OHMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIATHBIX aCTIEKTaX OMOJOTUYECKHUX 3HAHUU. [[ms
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuaa B COAEPKaHUU MPOrpaMMbI



1o OMOJIOTUU TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS U Pa3BUTHS
TOW WJIM MHOHM 00J1aCTH OUOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEIICHUE BAXKHEUIINX OMOJIOTHYECKUX M SKOJOTHUYECKHUX TPoOIIeM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryOJI€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCITOJIB30BATh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpeneiaEéHHoN o0IacTu
npoecCHOHANBHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTICUMBACTCS PEIICHUEM CIICYIONINX 3a1a4:

OCBOEHHE OOYYarOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKUsA, B, OMOTe01eH03, Onocdepa); O BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH TO3HAHMS >KUBOU TPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJICTOYHOM OMOJIOTHH, SMOPUOJIOTUHN ¥ OMOJIOTHH Pa3BUTHSI, TECHETUKHU U CEJICKIINH,
OMOTEXHOJOTUM M CUHTETUYECKOW OWMOJIOTHM, MaJCOHTOJOTUM, HSKOJIOTHH);
METOJIAMH CaMOCTOSITEJILHOTO TIPOBEJECHUS OHOJIOTMUECKMX HCCIEAOBaHUN B
naboparopud W B mOpupone (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalIMMUCS YMEHHUSIMU: CaMOCTOSITEJIbHO  HAXOJIUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BaThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXIY
pa3BUTHEM OHWOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMH ¥  DKOJOTHYCCKUMU
npobJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOCH MEATEIHHOCTH IO
OTHOILICHUIO K OKpYXKalIIelH NPUPOAHOM cpeae, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIEH; OOOCHOBBIBaTH W COOMIOJATH  MEPHI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCTLHOCTH B UPE3BBIYAHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BUTHE y 00YJAIONTUXCS MHTEIUICKTYJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLJAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEMIAEMBIMU €I0 MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT 0 UCCIIEI0BAHUS, TPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIIEA0BaHUM,



perieHusT OMOJIOTHYECKUX 3a71ad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IPOIIECCOB;

BOCIIUTAHUE y 00YJaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOC B
1EJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TeHETHYECKOM IPaMOTHOCTH, 001N KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETPALlUU
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHrue  OOydJaroIIMMHUCS  KOMIIETGHTHOCTH B PAIlMOHAIBEHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXaromux JoAel (cobmogeHuss Mep npoduiakTukd — 3a00J1eBaHUM,
oOecrieueHre O€30MACHOCTH JKU3HEACSITCILHOCTH B YPE3BBIUAWHBIX CHTYAITUSX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3yYE€HHE OUOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HeZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs W HalpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHM3alUsAX  CPEIHEro
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOyYaroIMXCs B BBIMOJTHEHUH MPOSKTHBIX W Y4EOHO-MCCIIEI0BATEIHLCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaTbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



2. COAEP) KAHUE OBYYEHUSA

10 KITACC

Copnep:kaHue IporpaMMBbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraruu (I'MA).

Tema 1. buonorus kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MOPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE M TIOUCKOBBIE HAy4YHbIE WCCICOOBAHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTHUU B
[PAKTUYECKOM JEATECIIbHOCTA 4YEJIOBEKa: MEIULHMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

Jlemoncmpayuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupsl U cxembl: «CBsi3b OUOJOTUM C JIPYrMMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KvBble CHCTEMBI U UX U3YUYCHUE

JKuBble cucTteMbl Kak TpenMer u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BU0BOM, YKOCHUCTEMHBIM
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOIANIME B IKUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroapl Ouonormdeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanu3. lIoHaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runoresa. [lonsartue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3Opoc B Owmonormyeckux maHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYE€HHBIX
pe3ynbTaToB. [IpyuMHBI WCKaXX€HUsT Pe3yJbTAaTOB JKcrnepuMmeHrta. llonsarue
CTaTHCTUYECKOTO TECTA.

Jlemoncmpayuu

Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOKI




npuposib», «CTpoe€HHE KUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metossl
W3y4EHUS )KUBOU MPUPOJIBD».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHKE IJIs IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

Ilpaxmuueckas paboma «VIcnoyib30BaHKE Pa3IMYHBIX METOOB MPU U3YUCHUU
JKUBBIX CUCTEM.

Tema 3. brosorus KJIeTKu

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEeHTpUu(PyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposanHvlx
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

Jlemoncmpayuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

Ilpakxmuueckass paboma «VI3ydyeHne METOAOB KIETOYHOU OMOJIOTUU
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3alius KIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BEleCTBa KJIETKH, MX Ouojornyeckast poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BellleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccuduxamus  6enkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.




VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJNEKYyNl. Mooenuposarnue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

Jlemoncmpayuu

[Toptpersr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMuMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CtpoeHune MoJIeKyJIbl BOIb», «BemectBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

OO6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHKE.

Jlabopamopnas paboma «O6HapykeHHE OCJIKOB C MOMOIIBIO KaYECTBEHHBIX
peaKIuii».

Jlabopamophas paboma «ccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GyHKIIUU KIETKU

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-

(GyHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHre MpoKapruoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa miia3MaTHdeckoil MeMOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (arouuto3. Dk301uTo3. Kinetounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpO€HHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIbl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMA MUTOXOHApPUN H Tutactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrcymounvle Qunamenmeol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHol 00040YKU 6 Mmumose. HoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

Jlemoncmpayuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpt 1 cxeMbl: «CTpOoeHHE JYKapUOTUYECKOW KIETKn», «CTpoeHue
KUBOTHOM  KJIETKMW», «CTpoeHue  pacTUTENbHONM  KIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPHAbHBIX KJIETOK.

Jlabopamopnas paboma «V3ydeHWE CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

Ipaxmuueckas paboma «I3ydeHue CBOMCTB KJIETOYHOM MEMOPAHBI.

Jlabopamophnasa paboma «VIccienoBaHue Iiia3Moliu3a W JICIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakmuueckas paboma «VI3ydyeHne IBUKEHUS LIUTOIIa3Mbl B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. OOMeH BelIecTB U NPEBPALICHUE SHEPTUU B KIETKE

AccUMWIIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO

Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxmepui. Ceemocobuparowjue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dborocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BiusHue pa3audHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepuu, Kele300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOINM3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucienus. [{uknmnueckue peakmuu. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

Jlabopamopnasa  paboma  «V3ydeHue  KaTaIUTHYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopamopnasa paboma «V3ydeHue (¢HEPMEHTATUBHOIO pacIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopamopnasa  paboma  «CpaBHeHUE TMpoIecCOB  (PoTocuHTE3a W
XEMOCHHTE3a».

Jlabopamopnas paboma «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXAHUS».

Tewma 7. HacnencTBenHas undopmanus u peaansaius e€ B KIETKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbelii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U DYKAPUOT. Perymnsnus akTUBHOCTU T€HOB y Mpokapuor. [ umotesa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u amaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



Jlemoncmpayuu

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

Ilpakmuuecxas paboma «Co3qaHue MOJIETN BUPYCay.

Tema 8. JKM3HEHHBIN UK KJIECTKU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPHOIbI HHTEP(DA3BI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIl. JIUTIOWTIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie

XPOMOCOMBL.

Jlenenne kieTku — MuT03. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOTICCCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bronornyeckoe 3Ha4eHrue MUTO3A.

Perymsimuss MuTOoTHYECKOTO ITMKIIA KIeTKH. [IporpamMmmupyemasi KieTOdHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TE€HOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

Jlemoncmpayuu

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

Jlabopamopnas ~ paboma  «/3ydyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

Jlabopamopnas paboma «HabmoieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenne u QyHKIIMH OPraHU3MOB

buomoruueckoe pa3HooOpasue OpraHU3MOB. OHOKIIETOYHBIE,

KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPIraHN3MBbI.

OcobenHocTH CTPOCHUS U KUBHCACATCIBHOCTH OJHOKJICTOYHBIX OPIraHU3MOB.
BaKTepI/II/I, apxenu, OAHOKJICTOYHLIC FpI/IGI)I, OAHOKJICTOYHBIC BOJOPOCIHU, APYIHC
IMPOTUCTHI. KononuanbHbie OpTraHU3MBlI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00Opa3oBaTeIbHAas, TOKPOBHAA,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbllleyHasi, HepBHas. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHEnbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaresnbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKoNUTaomuX. Perymsus npixanus. JlprxareabHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )KkMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. POuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M YenoBeka. [louku. Ctpoenue u QpyHKIHOHHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3alllTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Heil. UMmyHHas cuctema uenoBeka. KieTouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHUI.

PazpgpaxuMocTs ©  perymauMs |y  OpraHu3moB. PazapaxuMocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U perysisiuus y pacCTeHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI K MX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

Jlemoncmpayuu

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbsl LIBETKOBBIX PACTCHHIN,
«CucteMbl  OpPraHoB TO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IMIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «/lpixarensbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucreMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECINO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

Jlabopamophas paboma «3ydueHue TKaHel pacTeHUI».

Jlabopamopnas paboma «3yueHue TKaHe# KUBOTHBIX).

Jlabopamopnas paboma «3yuenne opraHoB IIBETKOBOT'O PACTECHUS.

Tema 10. Pa3MHOXk€EHHUE U Pa3BUTUE OPTAHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnarosep. bromorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE PAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUL.

Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMMUTAIOIMIUX. 3apOJbIIICBbIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTel pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIUA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO KakK pe3ysibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpHOHAIBLHOE PAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta KUBOTHBIX. DakTopbl
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOpUOHATBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTtorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

Jlemoncmpayuu

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

Jlabopamopnas paboma «I3yueHue CTpOEHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEenapaTax».

Ilpakmuueckas paboma «BbIsIBICHHUE TPU3HAKOB CXOJICTBA 3apOJIbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

Jlabopamopnas paboma «CTpoe€HHE OPraHOB Pa3MHOMXEHUSI BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSL, TMOPUIbI, TEHOTHII, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLIETUIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOJIOTHYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTHUBHBIX  (YyHKIIHI.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMU 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS



JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ynbTaToB  JIUTHOPUTHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMud. SnepHble W
HuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyrTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuel u  cxembl: «Buasl  usmeHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I 'eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MyTaruiig.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON M3MEHYMBOCTU. [locTpoeHue BapHalMOHHOTO psna U
BAPHUALIMOHHOW KPUBOY.



IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNM COPTOB PACTEHUI U TTOPOJ ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYUBOCTH
H. 1. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHOMN pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINH. HcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJEKIMOHHOM  paboThl.
PanmnanmoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYypPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHnust iCXoAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpenMBaHue, Wid ayTOpuauHT. ['erepo3uc m ero mpuumHbL. Vcmomb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U U3y4YeHUE TEeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax VIAVYUleHUs
Cyuecmeyrowux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpagunmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJieMEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB IIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. ComaTtudeckas ruOpuau3aius W COMATHYCCKUM
smOpuorene3. Vcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTALIMK SIIEP KIIETOK.



Texnonozuu 0300po6nenus, KyabmueUpo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JUAarHocTuka. MeTa0oJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOTro OMONMPUHTUHrAa U ckaddoaauHTra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepkaiyux BUpYcOB, BBI3BIBAIOIIMX OCO00 OMAaCHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IlpeAanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cuaTeTnueckorr Tteopuu dBomonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIMX CHJI 3BOJIOLMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIBI) 3BOJIOUUHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3UsL:
npuuunsl u creocmsus. llposenenue a¢gpgpexma opetigha 2erno8 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U HANOAJANI TALIUH.
[Tpumepsl nprcnocobsIeHn y OpraHu3MoB: MOp(hOoIorunyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsmus — kioueBo ¢aktop BujpoodOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLMOHHOM OMOJIOrUU B pa3pabOTKE HAyYHBIX METOJOB COXPAHECHHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmumelt 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«["eorpaduueckas U30A1USA TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHHULIBI JayPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepTB», «Cxema IeicTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias OKpacka >XUBOTHBIX», «DU3HOIOTMYECKHE
apantaiun», «lIpucnocOONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«KO0JIOTHYECKOE BUA000pa3oBaHUE BUIOB CHHMIL, «l[lomumimouasl pacTeHHil»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHHH OJM3KWX BHIOB, OOPa30BaBIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopnassi pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Buisi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodurte»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa MW IUMNaH3e», «l1aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue noaumMepoB u3 MoHoMepoB. Koareparnas runote3a A. . Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHuyeCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHrne MHOTOKJIETOUHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHMs. lIpomcxokieHne LIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianil. [IponcxoxkneHne MIEKONUTAIOMUX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo301. OO0111ast XapaKTEPUCTUKA KJIUMaTa U T€0JIOTHYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuynHel u
CJIECTBUS MacCOBbIX BbIMHUpaHUil. COBPEMEHHBIN IKOJOTMYECKUN KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. ITactep, 1. 1. Meunukos, A. W.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUN», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUuecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOpOCHNY», «Mxu», «llanmopoTHuku», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI, «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «[Ipecmbikarommecs,
«Itnney, «Miekonuraromme», «Pa3BuTne *KU3HU B apXEUCKou 3pe», «Pa3zputue
)KU3HH B TMPOTEPO30OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3per,
«Pa3BuTre Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KU3HNU B KAaWHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTCHHWM pa3IWYHBIX OTHAEIOB, KOJUICKITUU
HAaCEKOMBIX, BJIQXKHBIE MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEN CTPOCHUS paCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHWM YeEJIOBEKa. Penmurmosnsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTInYus 4elloBeKa OT )KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHolIeHnEe OMOJOTUYECKUX U COLMAIIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JM0/1eH. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OPYAUU TpyAa. YeloBeK NMPAMOXOIAIIUN U IIEPBBIN BBIXOJ JIIOACH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHUI
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid renoB, murpanus u «3H(eKT ocHOBATENs» B MOIMYJSIIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS  AHTPOIOJOTHS U MAJIC€OaHTPOMOJIOTHS
YeJIOBEUECKUX NOIMyJsiuui. bruoconnanbHbele HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl 1 cxembl: «MeTOoJIbl aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENIET IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YemoBek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbsubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPENKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

3apoxaeHue U pa3BuTHe dKojioruu B Tpyaax A. ['ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

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

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. lIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaimpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTh kak skonormyeckuid (akrtop. Ilpucnocobiienuss pacTteHud K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHass.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpefi 0OuTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBhbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHThI. OCOOEHHOCTH CTPOCHHMS U 00pasa KU3HU.

buotnueckue dhaxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJeUcTBUs  (Tommueckue, (opuyeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHe pPUTMBDY,
«Kuznennelie popmbl pacTeHuil», « KuzHeHHbIe HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOro Jiecayn, «llemu mnutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus aHHBIX IPYMI, KOJUIEKIUHU KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IIUMYHBIX OMOTHUECKUX B3aUMOJICUCTBHUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH 13 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHN OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXIAeMOCTb, MNPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMuKa momyssiuu U €€ peryssinus. buoTudyeckuii mOoTeHIHMal MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsiiys YUCICHHOCTH MNOMYJSALUUNA: pojib (PaKTOpoB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huy. [loTeHnnanbHas U peaau30BaHHAsl HUILIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabnuupl U cxeMbl: «OJKOJOTHUUECKUE XapPaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

OobopynoBanue: repbapuu pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Oxocucrtema kak oTkpbiTas cuctema (A. x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIus. DKOJIOTHUECKHE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOMNOTeHHbIC BO3JICUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, NyCmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
ME3K]ly aHTPOINIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJIAIUNA M SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elcmausi. MeTo0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOTO Jecay, « ODyHKIHOHAIbHBIC
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTay, «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repOapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

DKCKYypcusi «IKCKypcHs B TUIUYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJIOJIbHBIM WJIM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J04ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIeCa, CMEIIAHHbIE M IIMPOKOJMCTBEHHbIE Ji€ca, CTENW, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECA, BBICOKOTOPhS. KitmMmar, pacTUTENbHBIN U )KUBOTHBII
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepst 3emn», «KpyroBopoT azoTa B mpUpoOe»,
«Kpyroopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiin gec», «llupokonucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHrEe BO3IYITHOM cpebl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOIHON
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM MUp. OxpaHa
PACTUTENBHOIO U KUBOTHOrO MHpa. OCHOBHBIE NPUHLUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA WU IMPUPOJBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emsd. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMu

Tabmu1s! u cxembl: «3arpsizHeHue aTMochepr», «3arpsa3HeHne TuAPoCcHEpb,
«3arpsizHeHue nouBbly, «[lapHuKoBeIl 3ddexT», «Oco00 oXpaHsieMble TPUPOIHbIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
OOyYalOIIMMHUCS TPOrpaMM CpeIHero o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEAMETHBIE U ITPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszeumiue BHYTPEHHHUX YOEXKISCHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJOTUH JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3WLMUHU JIMYHOCTH, MATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUIO U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE pPeaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:



c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MTPHU CO3/ITaHUN YUEOHBIX
MPOEKTOB, PEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/ad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCIEAOBATEIIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAXKITAHCKON UIEHTUYHOCTH, TATPUOTHU3MA,
YBXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE H
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
TMPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa,;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTEIISAM, CO3JaHNUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHU;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyYms:

MOHUMAaHUE U pean3alus 3J0pOBOTo 1 0€30MmacHOro oopasa Ku3HH (30pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UUECKOMY U
IICUXWYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUCK (YMOTpEOICHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3IuuHbIM cdepam npodhecCHOHANBHON JESTEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS .

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HUCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIE€CTBOBAHUSI;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKaroLIEn Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJOTHYECKUX MpoOJIeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTMH 3HAHMS
U yMEHUS TPU pEHICHWH TpoOJieM, CBS3aHHBIX C  PaAIMOHAIBHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIIOJIEHHE  MpaBUJ  TMOBEAEHUS B MPUPOJE,
HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HOKOCHUCTEMAx, OXpPAaHY BHUJOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOWIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUST 00 OKpYXaloleM MHUpPE KaK O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTHS MEIULIMHBI, CO3JaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHUE CYHIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHUA [JIs aHaiu3a |
OOBSICHEHHMSI SIBICHUN OKpPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIAUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOTo mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TTOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleI0BaHNe, HAOJI0IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
ydeOHbIe JeHCTBUSA (ITO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIC),
oOecrieunBaromue GopmMupoBaHre GyHKIMOHAIBHONW TPAMOTHOCTH M COIMATIBLHOM
KOMIIETCHIIUM  OOYyYaloIIMXCA; CHOCOOHOCTh OOYYarONIMXCSI  UCIOJIb30BATh
OCBOCHHBIE MEXKUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATENILHON U COLIMAJIBHON MTPaKTUKE.

B pesynbrare uzydueHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuatomerocs OyayT chOpMHpPOBaHBI TO3HABATENLHBIE YHUBEPCAIbHBIC
y4deOHbIe JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCaJbHbIE YydeOHBbIC JIEHCTBUA,
PETYISTUBHBIC YHUBEPCAIbHBIE YU4EeOHBIC TEHCTBUS, COBMECTHAS ICATCILHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHMBepPCAJIbLHBIMH yueOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENbHO  (QOpMYyJIHpOBAaTH U aKTyalIU3UpOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHbBIC MPU3HAKH, YCTaHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTIpPENENITh 1EMU JeATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YNIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHA IEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCyKIeHUs1 (UHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



PUMEHSATH CXEMHO-MO/IEIIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYILIECTBEHHBIX
CBSI3€M M OTHOUICHMH B M3y4aeMbIX OHONOTHYECKUX OOBEKTaX, a Takke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUM AEATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEATILHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACITEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBIIBIIATh [IPUYMHHO-CJIECACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LEJIECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUUYECKYIO 00JacTu
KU3HEIEeATEeIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUIaTh HOBBIE WJEH, Npeararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:



OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MHGOPMAINH (TEKCTE YIeOHOTO
nocoOusi, HAyYHO-TIOMYJSAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B VHTEpHETE), aHaIu3UpOBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAITIH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUS
Ounonornyeckon HHpopMaluu (CXeMbl, rpapuKu, IMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Jpyroe);

WCIIOJB30BaTh HAY4YHBIM SI3bIK B KAyecTBE CpeACTBa mpu padbore cC
ouosiornyecko uHOpMalMel: TPUMEHSTh XUMHUYECKHe, (Quznueckue u
MaTeMaTUYECKUE 3HAKW W CHUMBOJIBI, (HOpMyJibl, aOOpeBUATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIaJICTh ~ HAaBBbIKAMU  pAaClO3HABaHWUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeCTBUSIMU:

1) o6menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHLHO BBINOJIHEHHUS TIpeasiaraeMoin
3a/lay, YYUTHIBATh UHTEPECHl W COTIACOBAHHOCTH TMO3HIIMN IPYTUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COITMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CTHIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHAsl IesiTeJIbHOCTh:



NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUJIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpeieniaTh Pojad € Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHHs B )KM3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATEIIBHYIO JIESITENbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATENILHO COCTABJISATH IJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJIAJETh  HABBIKAMHM  IIO3HABATEJIbHOM  pe(QIEeKCHH KaK  OCO3HAHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM AJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATH PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTHX IIPH aHAJU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npoduibHOro  oOydeHust  oOydaromuxcs  Owonoruu. OHHM — BKIIOYAOT:
cnenuduyeckue Ajisi OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETALMN U MPEe0OpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJHM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEIICHHH TpobjieM  parmoOHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3HB, KJIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUHU
(xnerounas teopust T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HaciencrBeHHoctd 1. Moprana), yuenus (H. M. BaBumoBa — o wneHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOTO TOKOJEHUS, PACHICIIEHUs, YUCTOThl T'aMeT, HE3aBHUCHUMOTO



HacinenoBanuss ['. MeHnens, TOMOJOTMYECKHMX psIOB B  HACJIEACTBEHHOU
n3menunBoctu H. V. BaBuioBa), mpuHIMIEI (KOMIIJIEMEHTAPHOCTH);

BJIAJ€HUE OCHOBHBIMU METOAAMHU HAyYHOIO IIO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEOBAaHUAX JKMBBIX OOBEKTOB (OMHMCAHHME, W3MEpPEHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MTPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxkTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, MXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
IIPOLIECCOB: 0OMEHa BeHIecTB (MeTaboIM3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHIMBUIYAIbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHes3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY OpPraHOMJAaMH KIETKH W HX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd M CHCTEMaM{ OpPraHOB y pAacTeHHM, *XUBOTHBIX U YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy 3STanamu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX UKIJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXKJ1Y UCCIIEAYEMbIMU OMOJOTMYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JI€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOOIAThH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencrtBamu, GOpMyIHpys 1Lelb MCCIEIOBaHUs, aHAJU3UPOBATH IOIYUYEHHBIE
pe3yJIbTaThl U JENIaTh BbIBOJBL;

YMEHUE Y4YacTBOBAaTh B Y4E€OHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJdMYHO  TPEACTABIATH  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;



YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX HMCCIIEJOBAaHUN B
o0acTv GMOJIOTUU U METUIMHBI (KJIOHHPOBAHKE, NCKYCCTBEHHOE OIIO0TBOPEHNE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHalbHON
JeSATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3alMsIX CPEIAHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[TpenmeTHbIE pe3yabTaThl OCBOEHUsS yueOHoro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI M PEHICHUU 3KOJOTHYECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHME BJAJIETh CHUCTEMOM OMOJIOrMUYECKHUX 3HAHUW, KOTOpas BKIIHOYAET
ONMpEJENeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOIOrMUYECKUE TEOpUU
(aBomronimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUs SBOJIIOINH), YUEHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBomtonuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apojeiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMHJIbl 3HEpPruM), runoresbl (runore3a «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAy4YHOro  TO3HAHMS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIOT€HHbIX U3MEHEHUU B PUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUs,
BIUSHUAA ~ JBWKYIIMX  CHJ  DBOJIOIMM  Ha  reHoQoHa  MOMYJSLUH,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANPABICHUMN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;



YyMEHUE YCTAaHABJIMBATh B3aWMOCBS3M MEXIY TMPOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJIATH  OTJIMYUTEIbHBIE  NPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€Hd OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAaHCHHWS MHOT000pa3usi BHUIAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UCTIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISITh IPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJTy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3yIbTATOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb HCCIENIOBAHUSA, AHAIMU3UPOBATH TMOJYyYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOC00axX MPeI0TBpAICHUS
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIieil mpodecCHoHaATbHON
NEATESILHOCTH B 00JIJACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
MPOMBINIUICHHOCTH, YTJyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



4. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM
o/ OpPOrpaMMBI Beero Konrpoabnsie IIpakrnyeckue
padoThI padoThI
buonorus xak Hayka
JXKuBble cucTeMBbl M UX U3yYEHUE
Bbuonorus xnerku 0.5
4 Xumuueckasi opraHu3anus 10 1
KJICTKH
5) Crpoenne U QyHKIIUH KICTKH 8 2
5 OOMeH BelecTB U IpeBpalleHue 9 1
SHEpIUu B KJIETKE
7 HaCJ'IeI[CTBeHIfaSI uHbopmanus u 9 05
peanu3zanus e€ B KJIeTKe
8 JKu3HEHHBIN LUK KICTKU 6 1
9 Crpoenue u pyHKIUH 17 15
OpPraHu3MOB
10 PasmHOkeHuE u pa3BuTHe 8 15
OpPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEJICTBEHHOCTH U 2 0.5
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1
HaCJIeICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 1
14 I'eneTrka yenmoBeka 0.5
15 Cenexuusi OpraHu3MoB 1
16 brotexHonmorus U CHHTETHYeCKast 4
Ouonorus
17 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102 0 13

[TPOI'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jiesioB u
Konrpoabubie IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero
padoThI padoThI
3apoXICHUE U PA3BUTHE
1 3BOJIFOIIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
MHUKpPOSBOIIOLUS U €€
2 P t 14 2
pEe3yNbTaThI
3 MaxkpoaBoitonus u eé 6
Pe3YIIBTATHI
[IpoucxoxaeHue U Pa3BUTHE
4 P A P 15 15
JKH3HH Ha 3eMiie
[IpoucxoxaeHue YeI0BeEKa —
5 P g 10 1
AHTPOIIOTCHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHUIX
6 OpPTaHU3MOB H 3 0.5
HaJOpPraHU3MEHHBIX CUCTEM C
OKpY’Karollen cpenoi
Oprauu3MEbl 1 cpena
7 P ped 9 15
oOurTauus
DKOJIOTHS BUIOB U
8 oA 9 0.5
TOTTYJISITTHA
DKOJIOTHS COOOIIIECTB.
9 B 12 0.5
DKOJIOTHYECKHE CUCTEMBI
10 buocdepa — rmodanpHas 6
JKOCHCTEMA
YenoBeK U OKpYKaroIas
cpena
12 PesepsHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB 102 0 75
I10 TTPOTPAMME '

5. YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA




1. buonorus. 10 kiacc : yue6. a1st o011eo0pa3oBat. OpraHu3aluim :
yrayout. ypoBenb / [B. B. Ilaceunuk u ap.]; mox pea. B. B. [laceunnka. — M.:
[TpocBemenue, 2019. — 336 c.: wir. — (JIunus xu3HM).

2. buonomm. 11 kmacc : yue0. s 06meodpa3oBat. OpraHu3aIiuii:
yray6:. yposens / |B. B. Ilaceunuk u ap.|; mox pen. B. B. Ilaceunuka. — M..:
[Ipocsemenne, 2019. — 320 c.: win. — (JIuHUSA KU3HM).

3. buonorusa. 10—11 knaccel. ba3zoBslit ypoeHns. [loypounsie
pa3paboTKu.: yueb. mocobue 1ys odieoOpa3zoBar. opranuzanuii / B. B.
[Taceunuk, I'. T'. lIBeroB, T. M. EdpumoBa. — 2-¢ u3x., ctep. — MockBsa :

[Ipoceemienue, 2023. — 230 c. — (JIuHUS XKU3HM).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

http://www.school-collection.edu.ru/

http://www.1september.ru/

http://college.ru/biologiya/

http://www.sbio.info/

https://uchebnik.mos.ru/catalogue?subject ids=44

http://nrc.edu.ru/est/r4/index.html

http://www.floranimal.ru/
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