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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHoMy mpeamery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpemHero oo0mero obpasoBaHus pa3paboraHa Ha ocHOBe DeaepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenmuu mnpernogaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUM (eepanbHoil paboueit mporpaMMbl BOCTIUTAHMUS.

VuebOnbrii nmpeamer «buonorusy yrimyonéuaaoro ypoBHs msydenus (10-11
KJIACChI) SIBJISIETCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBeHHO-
Hay4HbIe nipeaMeThl». CornacHo nonoxeHusm OI'OC COO npoduibHbIe yIeOHBIC
NpeaMEThl, H3ydyaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupanii  oOy4eHUsT HAa YPOBHE CpEAHEro oOmero oOpa3oBaHUS WU
MPU3BaHbBl O0ECIEYUTHh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CpPEIHUM
o01uM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM HW3 DJTHX Yy4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pEIIeHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WM Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpoQopUeHTallMeld OO0YYaIoIUXCs U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIacTM HAy4YHOTO 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEH, TICUXOJIOTUEHN, CLIOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamery "buonorus" gaét npeacTtaBieHue o HeJu
W 3aJjayax U3y4deHHs yuyeOHoro mpeameta «buonorus» Ha yriyOoJI€HHOM YypOBHE,
ompejieNsieT o00s3arenbHOe  (MHBAPHAHTHOE) TMPEAMETHOE COJIepKaHUE, €ro
CTPYKTYPHUpOBaHME TIO pa3feiaM W TeMaM, paclpeesieHue 0 Kiaccam,
PEKOMEHAYET TMOCJIEeIOBATeIbHOCTh H3YUEHHS Y4eOHOro Marepuajia ¢ ydéToM
MEXIPEAMETHBIX W BHYTPHUIIPESIMETHBIX CBSI3€H, JIOTUKH Yyd4eOHOTO IIpoliecca,
BO3PACTHBIX 0OCOOEHHOCTEeN oOyyaromuxcsi. B mporpaMmme 1o 6nosioruu peajim3oBaH
MIPUHITUT IPEEMCTBEHHOCTH C U3YYCHUEM OMOJIOTUN HAa YPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBaHus, Oyaromaps dYemMy MPOCMATPUBACTCS  HAMPABICHHOCTh  Ha
nocjeaAymiee pa3BUTHE OHOJOTMYECKUX 3HAHUW, OPUEHTHUPOBAHHBIX Ha
dbopMUpOBAaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHMS,  IKOJOTHUUECKOTO
MBIIIICHUS, PEJCTaBICHUI 0 3I0POBOM 00pa3e )KU3HU, Ha BOCITUTaHUE OEPEKHOTO
OTHOIIIEHUS K OKPYXKaIoIel MpUpOoIHOH cpese. B mporpamme 1mo GHOJIOTHH Takke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus»y B peanuzanuu
tpedoBanuit ®I'OC COO k mjIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U
MIPEIMETHBIM pe3yIbTaTaM 00yueHUs U B JOPMHUPOBAHUN OCHOBHBIX BUOB yu4eOHO-
MO3HABATENIbHON ACSATENBHOCTH OOYyYalolUMXCcsl IO OCBOEHHUIO COJAEpKaHUs
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEeT0 00pa3oBaHUSI.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeaHero oluiero oopazoBaHus
3aBepiaeT OMOIOrn4ecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTHUPOBAH Ha pacIIMpeHue
U yriIyOJieHHe 3HaHUI 00y4aroIuxcs 0 dKUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTUN U OMOJIOTUM Pa3BUTHSI, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue ydeOHOro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCJIEAYIOIIEMY IMOJIYYEHUIO
Ouonornueckoro  oOpa3oBaHMsi B  By3aX W OpraHM3alMsIX  CpPEIHEro
npodeccruonanbHoro odpa3zoBanusa. OCHOBY €ro cojiepKaHusl COCTaBIIET CUCTEMA
OMONOTUYECKUX  3HAHWW, TIOJYYCHHBIX TPH HM3YUYCHUH OOYyJarONTUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJOTHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10-11 knaccax 3TH 3HAHHS TMOJYyYarOT pa3BuTHE. Tak,
pacIIpeHbl W YIIyOJeHBI OHWOJOTHYECKHE 3HAHWS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepusxX, OpPraHU3ME YEIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBEICHUS MTPUKIIATHOTO ¥ TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TIOCIETYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke MHTErpanus OHMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TIOJYYCHHBIMHA OOYYAIOIUMHUCS TIPH H3YYCHHUH
bu3uKU, XUMHUH, reorpaduu U MaTEMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpeamery "buomorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOAbl K W3YyUYCHUIO OHOJIOTHH.
CoryacHO UM, U3yJarOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPraHU3alliH, YBOJIOLNN OPTaHMYECKOTO MHpa Ha 3emiie,
coxpaHeHus1 OMOJIOTHYECKOTO pa3HOoOOpa3us taneTsl. Tak, B 10 kitacce uzyqarorcs
OCHOBBI MOJICKYJIIPHOM M KJICTOYHOW OHOJOTHH, AMOPHOJIOTHH W OHOJIOTHUH
pa3BUTHS, TCHETHUKA M CEJCKIIMU, OMOTEXHOJOTHH W CHHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUSI OOydaroluxcs Mo OOTaHUKE, 300JIOTUH, aHATOMUU,
¢dbuzunonorun yenoreka. B 11 kiacce u3y4aroTcsi SBOIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U yueHue o Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH ~ 00ECNEYUTh  OCBOCHHE
OOyJarOIIMMHUCST OMOJIOTHYCCKUX TCOPUH M 3aKOHOB, WJICH, IPUHIUIIOB W TIPaBUII,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3vM M OCOOCHHOCTAX KIIETKH, OpTaHW3Ma, TOIMYJISIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIONIUXCSI HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, TPUKJIAIHBIX aCIIeKTaX OMOJOTHUYECKHUX 3HAHUU. J[s
pa3BUTHS U TOJAJIEP)KaHUS HMHTEpeca OO0ydallIuxcs K OHOJOTMU Hapsay co
3HAYUTETHLHBIM 00BEMOM TEOPETHUECKOTO MaTepHasia B COJICPKAHUU MPOTPAMMBI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WM MHOM 00J1acT OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIIUX OMOJOTUYECKUX U KOJIOTMYECKUX MPOOJIeM.

[enr n3yuenus yuebHOTO npeameTa «bronorus» Ha yriryOJIEHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM



OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra ©W MNPUOOpPETEeHUE YMEHUM
UCITI0JIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeAesiEHHON 00yacTu
npoecCUOHaNbHON JIeATENbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JIs IPOIOJKEHHsI OUOJIOTHYECKOT0 00pa30BaHuUs.

JloctmxeHnne 1enu u3ydeHus yudeOHoro mpenmera «buomoruws» Ha
yIIyOIE€HHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEeIYIOIINX 3a1a4:

OCBOCHHME O0YYarOUUMUCS CUCTEMBbI OMOJIOTMUECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHHHM, MHOTO000pa3MM U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOreoleH03, Onocdepa); 0 BEIAAIONINXCS OTKPBITUSAX
U COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOMIMXCS C METOJAaMH TO3HaHUS >KUBOM TMPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPHUOJIOTUH ¥ OMOJIOTUH PAa3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTUM U CHUHTETUYECKONM OWOJIOTHH, TaJICOHTOJIOTHH, SKOJOTHH);
METO/JIAMH CaMOCTOSITEJILHOTO TIPOBENICHUS OWOJIOTMUYECKUX WCCIICIOBAaHUN B
nabopatropud U B mOpupoae (HaOMIOJAeHHWE, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHHE OOYyYarOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbBHO  HAaXOIUTh,
aHAIM3UPOBATh M MCIOJIb30BaTh OWOJIOTMYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHABIIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTUM M COLMATbHO-3KOHOMUYECKMMH U  3KOJOTMYECKUMHU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEW IEATEIBHOCTH IO
OTHOILICHUIO K OKpPYXKaloIleld MNPpUPOAHOU cpeae, COOCTBEHHOMY 3J0POBBIO M
3MI0POBBIO0  OKPYXAIOIIWX JIIOACH; OOOCHOBBIBATH M COOJIIONATH  MEpHI
npodrtakTUKY WHOEKITMOHHBIX 3a00JIEBaHMI, TIPaBUIA TOBEICHUS B MPUPOE U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B YpPE3BbIUYAMHbIX
CUTyallusX MNPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIC HaAYYHBIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YUAIOIIUXCSl HHTEJJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MpOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHM, pEIIaeMbIMU €10 MpOoOJieMaMH, METOJI0JOrHel
OMOJIOTUYECKOTO UCCIIEI0BAHMS, POBEACHUS IKCIIEPUMEHTANIBHBIX UCCIIEIOBAHUMN,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJIECIUPOBAHUS OMOJOTHMYECKUX OOBEKTOB H
MPOILIECCOB;

BOCIHUTAHUE Yy OOyUYaIOIIMXCsl [IEHHOCTHOTO OTHOIICHHUS K KHBOM MPHUPOJE B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBICHUSAM; (POPMHUPOBAHUE DKOJIOTHUECKOM,



TeHETUYECKON TPaMOTHOCTH, O0IIIEH KyJIbTyphI TOBEACHUS B IPUPOIC; HHTECTPAIIHH
€CTECTBCHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHne  OOyYaroNMMHKCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOIOTIOTIB30BAHUH (COOIIOICHNE TPABUII TIOBEICHUS B IPUPOIE, OXPAHBI BUJIOB,
IKOCHCTEeM, OHOCQEphI), COXpPaHEHHWHU COOCTBEHHOTO 37I0POBBS H 3JIOPOBBS
OKpYXXaloIuX  Jrojaed  (coOmogeHuss Mep NOpoguiIakTHKU — 3a00JIEBaHMM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIPHOCTH B YPE3BBIYAMHBIX CHUTYaIHSIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJB30BaHUSA
OMOJOTMYECKUX 3HAHUN U YMEHUI B MOBCEHEBHOM KU3HU;

CO3JaHWE€  YCIOBUM Uil  OCO3HAHHOIO  BBIOOpa  OOyYaroIUMHCS
WHIUBU Ty aTbHON o0Opa3oBaTeNIbHOM TPaeKTOPHH, CHIOCOOCTBYIOIIECH
NOCIEAYIOUEMY TMPOPECCHOHATBHOMY CaMOONIPECIECHNI0, B COOTBETCTBUH C
WHIMBUTyJIbHBIMU UHTEPECAMU U IOTPEOHOCTIMH PETHOHA.

OO111ee YnCI0 YacoB, OTBEJICHHBIX HA M3yY€HUE OMOJIOTMH Ha YIIIyOJIEHHOM
ypOBHE cpeaHero oobmiero oopa3zoBanus, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 vaca (3 yaca B HezIeIO).

OT60op opraHu3alMOHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OHOJIOTHUHU
OCYILECTBISIETCS C Y4ETOM CHELM(PHUKU €ro COoAepk aHUs M HalpaBJICHHOCTU Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUsAX CPEIHEro
npo¢eCCUOHAIBHOTO U BBICIIEr0 00pa3oBaHMUs.

O0s13aTeNbHBIM yCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdeckux pabdor. Takke ydactue
0OyJaromuxcs B BBITIOJHEHUH TMPOCKTHBIX M y4eOHO-HMCCIEeNOBATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIENIIETCs YIUTEIeM Ha OCHOBE HMEIOIINXCSI MaTepUATHHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COJEP)KXAHUE OBYUYEHUA
10 KJIACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyiapcTBeHHO# utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHas OUOJOTUsI — KOMILJIEKCHasi Hayka. KpaTkasi ucTopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKM M HU3y4aeMble  HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPHUKIAIHBIE K IIOUCKOBBIE HAyYHBIE WCCICIOBAHUS B
OMOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYyUHOMU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHUE OUOJIOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SKCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOLBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. JIunneid, K. b. Jlamapk, Y. lapBun, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, U. I1. 11aBnos, . 1. Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecorckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JPYrUMHU Haykammu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. JKuBble cucTeMbl U UX U3yYeHHE

JKuBble cUCTEMBI Kak mpeaMeT Hu3ydeHus Ouosioruu. CBOMCTBA JKUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JIUCKPETHOCTh U ILEJIOCTHOCTb,
CIOXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3alMs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KJIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIMN, MOMYJISIIUOHHO-BUIOBOM, YKOCHCTEMHBIN
(buoreonenotuyeckuit), OmocdepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaroimme ’KuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUH.

N3yuenne KuBBIX cucteM. Merojasl Ouosiornueckoil Hayku. HaOmronenwue,
U3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alsA, MeTaaHanus. [lonsaTre o 3aBucumMon u
He3aBUCUMOM mnepemMeHHOU. [lmanmpoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Ouonormuecknx AaHHbIX. OILIEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pe3yabraroB. [IpuunMHBI HWCKaXeHUs pe3yJabTaToB JKcnepuMeHTta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubl u cxembl: «OCHOBHbIE TMPU3HAKU KU3HW», «buonornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHU3ALMUU KUBOU
npuponb», «CTpOeHHE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBaHKE JJII TPOBEICHUS HAOTIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJIOB IIPU
W3YUYEHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KJIeTKU

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eauHUIA >KuBoro. lcropus
oTkpbITUs KiIeTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Illneitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHOMN KJICTOUHOM
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTHS,
xpoMarorpadusi, s1exkTpodopes, METoI MEUYEHBIX aTOMOB, auddepeHITnanbLHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @urkcuposanHvlx
Ka1emox. DIEKTpOHHass MUKpockonus. Kougoxanenaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabmuupbl 1 cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHUKPOCKOIDY,
«Hcropus pa3zBuTHsS METOAOB MUKPOCKOTIUN.

O6opyoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «l3ydyeHue MeETOMOB KICTOYHOW OHOJIOTHH
(xpomarorpadus, anexrpodopes, audbdepeHuaIbHoe HeHTPUGYTHUPOBaHUE,
[T11P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKu

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTES, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperyJsiuud. MuHepanbHble BelllecTBa KJIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl 0einkoBoil Mosiekysbl. [lepBuunas
CTpyKTypa Oeika, TenTHaHas CBS3b. BTopwW4HAas, TpeTWdyHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CsoiictBa OenkoB. Kmaccudukamms  Oenkos.
buonornueckue ¢pyHkiuu 6enkoB. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBI.
O6mmii 1maH cTpoeHuss W (U3UKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMN YriIeBOIOB.

Jlununpr. [M'uapoduinbHO-TUAPOPOOHBIEC cBOMcTBA. Kiaccudukaiys TUIua0B.
Tpurmunepunbl, (GocPoaunuasl, BOCKH, CTEpOUIbl. buomormyeckue GyHKIUH
aunuoB. OO1Me CBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun kommiementapHoctu. [lpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas crimpains. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekyine ATO.
buonornyeckue dpynkuuu AT®. BoccTtaHOBlIEHHbIE IEPEHOCYNKU, UX (DYHKIINH B
Kietke. [pyeue nykneozuompugocgamer (HT®). Cexsenuponanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas OHOJOTHs: OMOXUMHYECKHE U OHO(DH3NYECKUEe HCCISHOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpHl OWoOMomekyn. Modenuposarue
CMPYKmMypsl U QYHKYULl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
oOpeanuyeckull cunmes OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XuMHYEeCKUX 3JIEMEHTOB B HEXKUBOU MPUPOEY,
«PacrnipenieneHne XuMUYECKUX JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr n cxemsl: «llepuogndeckass TaOIUIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOW MOJIEKYJNb», «CTpOoeHHE MOJIEKYII
yrieBosioB», «CTpoeHHe MOJIeKyJl JUNuaoB», «HyYKIEMHOBBIE KHUCIOTHD,
«Ctpoenne Monekysbl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlabopaTtopnasi pabora «Ob6HapyxeHHE OCTKOB C TTOMOIILI0 KAaUeCTBEHHBIX
peaKIuii».

JlabopaTopHasi padora «JccnenoBaHre HyKJIEHNHOBBIX KHCIIOT, BBIAECICHHBIX
U3 KJIETOK Pa3JINYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u GpyHKIIUM KIETKH

Tumnbel KIETOK: d3yKapuoTHYecKas M mpokapuotuueckas. CTpyKTypHO-
(GbyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTrueckoit kiuetku. Kiierounas cteHka 6akTepuil U apXxe.
OcoOEHHOCTH CTPOCHUSI TeTepoTPOPHOM U aBTOTPODHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHUE dyKapuoTHUEeCKoU KkieTku. [Inma3zmarrueckas
MeMmOpaHa (tazmaniemma). CTpyKTypa IUia3MaTH4eckod memOpaHbl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCcuBHbIN (Tudy3usi, oonerda€éHnas
nuddy3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynmponuiaemocts MeMOpanbl. PaboTa HaTpHii-KaaIueBoro Hacoca. DHJIOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. Ctpykrypa U QyHKIUU
KJIETOYHOW CTEHKU pacTeHUH, rpuOoB.

[urtomna3ma. [luto3one. Llutockener. [IBrmxenne nuroriazMel. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKU: dHAoIIa3Marnueckas ceth (I11C),
anmmapat [onbokH, JHU30COMBI, HMX CTpoeHHEe U (QyHKIUU. B3aumocBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTKH. CTpOCHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6enxos 6 IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyssipHbIN) SHIOMIIA3MATHIECKUN PETUKYITYM.
CekperopHast ¢pyuknus anmnapata [onbmxu. Moouguxayus denxkos 6 annapame
Tonvoorcu. Copmuposxa benkos 6 annapame Ionvoxcu. TpaHCIIOPT BEIIESCTB B
KieTke. Bakyonn pactutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWIBI  KJIETKH:  MHUTOXOHIPHH,  IUTACTHJIBIL.
Ipoucxoorcoenue mumoxonoputi u niacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue W (QyHKIIMM MHUTOXOHJpuN u Ttuiactun. [lepBuunsie,
BTOPHYHBIE M CJIOKHBIE TUIACTUBI (DOTOCUHTE3UPYIOIINX dYKAPHUOT. XJIOPOTIACTHI,
XPOMOIIACTHI, TEUKOIJIACTHI BBICIIUX PACTECHUM.

HememOpanusie opranouapl kiietku CTpoeHue M (PyHKIIMU HEMEMOpPaHHBIX
OpraHoOUI0B KJICTKH. Pu6ocompr. [Ipomeorcymounvle Qunramenmul.
MukpodunamenTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIEUHbIE  KJIETKU.
Axmunogvle KoMnOHeHmbl HembluleuHblx Kiemok. MukpoTpyoouku. KieTouHslit
nentp. CTpoeHWe U JBIKEHHWE JKTYTHKOB W pecHUYEK. MHUKPOTPYyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpO@UIAMEHMAMU U
muxkpompyboouxamu. Momopmvie 6enxu.

Anpo. O6onouka sypa, XpoMaTHH, KapuoIuIa3Ma, SIPBIIIKA, UX CTPOCHHUE H
byukiuu. SnepHbiii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pPacCIOIOKEHHE
XpoMOCcOM B uHTepdazHOM sape. Iyxpomamun u eemepoxpomamunr. benxu
XpOMaTHHA — THUCTOHBIL. Jlunamuxa s0epHolt 000104KU 6 Mmumose. HoepHviil
Mpaucnopm.

Knerounpie BrmtoueHus. CpaBHUTENbHAS XaPAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpaMu



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

Tabmuubl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY», «SA1po», «CTpoeHne MPOKAPUOTUUECKON KIIETKI.

O6opyioBaHHE: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIPENapaThl OaKTepUAIbHBIX KIETOK.

JlaGopaTtopnass pabora «/3ydyeHue CTpOEHUS] KIJIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTuyeckas padora «l3ydueHue cBOMCTB KJIETOUHON MEMOPAHBI».

JlaGoparopnass padora «lccnegoBanue miuasMonusza W ACIJIa3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas padora «/3ydyeHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB M NMpeBpallleHHe YHEPTUH B KJIETKe

AcCUMUTISLINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPOHBIN W TeTepoTpOodHBI. YdUacThe KUCIOpoaa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecriedeHue KieTku: mnpeBpaiieHue ATD B
OoOMeHHBIX TIporieccax. DepMEHTATUBHBIN XapakTep peakiuid KIECTOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JECHUCTBUSI.
Kodepmentsl. OTiinuusi pepMeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (DEepPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
Anokcueenuwli u oxcueenuvlit homocunmes y oaxmepuil. Ceemocodbuparoujue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poab XJIOpOIIacToB B Mpoliecce
dotocunteza. CretoBas u TeMHOBasi Gasbl. Pomoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlpogykTUBHOCTH (pOTOCUHTE3a. BiusiHue pa3anuHbX PakToOpoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUEeHUE (POTOCUHTE3A.

XEMOCHHTES. Paznoo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CepoOAKTEPUH, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumsl Oposkenus. [IpomykTbl OpokeHHS W HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TIIFOKO3BI.

buosiornueckoe OKMCIEHNE, WM KIETOYHOE AbIXaHue. Pojib MUTOXOHApHUIA B
npolieccax ouonornyeckoro okucnenus. [uknuueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaouernma npomonos. Cunmes ATD:



paboma npomounrnou ATD-cunmaszwvl. llpeumyiiecTBa a’dpoOHOro IMyTd oOMeEeHa
BEIECTB Mepe aHa3poOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuipt u cxeMbl: «@OTOCHHTE3», «DHEpreTUUecKuil ooMen», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOM, O00OpYIOBaHUE AJIsi MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIUTUYECKONU aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuJia3bl WK KaTajaasbl).

Jlabopatopnasi pabGora «/3ydeHue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIETKAX.

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MMPOIECCOB OPOKECHUS U JBIXAHUS.

Tema /. HacsiencrBenHasi nHpOpMaLMs ¥ peajau3anus eé B KJeTKe

Peakuun MatpuuHoro cuHte3a. [IpuHIKN KOMIUIEMEHTAPHOCTU B PEaKLMIX
MaTpUYHOIO CHHTE3a. Peanuzauusa HacneAacTBEHHON MHpopmanuu. [ eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmaTpuuHbeli cuHTe3 PHK. IlpuHummnsr
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus Ouocuntesa Oenka. Koaupoanue amuHokuciaoT. Ponb pubocom B
OonocuHTese Oernka.

Cosepemennvie npeocmasieHusi o cmpoeruu 2eHog. Opranusanus TeHOMa y
MPOKAPUOT U YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpOKapwoT. ['umoresa
onepoHa (®. XKako0, XK. Mano). Monrexynsapusie mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KJIeTKE. KiteTounbIl roMmeocTas.

Bupycel — HexkiieTouHbie (OpMBI JKU3HU B 00JIUTraTHBIC TTapa3uThl. CTpoeHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusHenHbll YUK
/[HK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBaHusl 4yenoBeKa, >XMBOTHBIX, pactenuit. CITN ], COVID-19,
COIMAJIBHBIE U MEUIIMHCKHE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynxyuu d6enxos. Cnocobvl 0ocmasKu 1eKapcms.



JdeMoHCcTpaIMHA

[Toptpetsi: H. K. Konbios, /. . IBaHOBCKUIA.

Tabmumpl u cxemsl: «buocunres Oenkay, «['enerndyeckuit koa», «Bupyce»,
«baxTepuodarmy.

IIpakTnueckas padora «Co3naHnue MOJCIU BUPYCAY.

Tema 8. JKu3HEeHHBIH UK KJIETKH

Knerounsli 1uki, ero mnepuoabl M perynsuusa. Murtepdaza u mutos.
Oco0OeHHOCTH TMpOoLIECCOB, MpoTeKarIMx B UHTepdaze. [loaroroBka KieTkd K
nenenuto.  I[IpecunteTmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUH U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIEPHO Ikl MHTEP(DA3bI.

Martpuunsbiii cunre3 JIHK — pernmkanus. I[Ipunuunsr permukanuu JHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTHUNAPAJUICIbHOCTb.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Termomepsl u
TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTuil. JIUmiouaHeli
rarionaHbeli  HaOoOpsl  XpomocoM. ['oMonorumusnble xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTalui MUTO3a U IPOUCXOISIINE B HUX MPOLIECCHI.
Tunel MmuTo3a. KaproknHes 1 HUTOKUHE3. bHOJIOrnyecKkoe 3HaYeHUE MUATO34.

Perynsinus MUTOTHYECKOrO IMKIA KJeTkW. [IporpamMmmupyemasi kieTouHas
rudesnp — anomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIMOHANbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u euberu kiemox. «lLlugposas
KllemKkay» — Ououngopmamuyeckue mooeiu yHKYuoHUpOBaHUs Kiemxu.

JlemoHcTpanuu

Tabmuiel 1 cxembl: <«OKW3HEHHBIM IUMKI KIETKW», «Murtos», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opyaoBaHuE: CBETOBOM MUKPOCKOI, MUKpoNpenaparsl: «MUTO3 B KJIETKaX
KOpEILIKA JIYKa».

JlabopaTtopnass  pabora «3yuenue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopHasi pabora «HaGmroieHre MuTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 9. Ctpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOSHUS U )KU3HEACATETPHOCTH OTHOKIICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUHbIE TPUObI, OJHOKJIETOYHBbIE BOAOPOCIHU, APYTUe
npoTUCThI. KoJIOHHAIbHBIE OPTAHU3MBL.



B3auMocCBsA3p 4acTei MHOIOKIJIETOYHOIO OpraHu3Mma. TKaHW, OprasHbl u
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Txanu pacteHuid. TUTIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeIbHasl, TOKPOBHAS,
MPOBOJIAIIASl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QYHKIHUH u
PACITONIOKEHMS TKAHEN B OPraHaX PACTCHUU.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: JIUTEIHAJIbHAL,
COCJIMHUTENbHAS, MbIllIeyHasi, HepBHas. OcoOEHHOCTU CTpoeHUs, (GYHKUUA U
PacIIOIOKEHU TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKa.

Opransl. BereratnBHple M T'€HEpaTUBHBIE OpraHbl pacTeHni. Opransl H
CUCTEMBI OPT'aHOB KMBOTHBIX U yeoBeKa. DyHKIMNU OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUM ckeneT. CTpOEHUE U THIIBI
COCIMHEHUS KOCTEN.

JIBrokeHue  OpraHmsMoB.  J[BM>KEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHUM:
TPONU3MBl M HACTUM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucreMa. Peduiekc. CkeneTHble MBI U UX paboTa.

IIntanue oprauu3mos. Ilorionenne Boapl, yrieKuCeiaoro ra3a i MUHEpaIbHbIX
BEIIECTB  pacTeHusiMu.  [Iutanme  KuMBOTHBIX.  BHyTpumosioctHoe u
BHYTPHMKJIETOYHOE MNHILEBapeHue. [IuTaHue NO3BOHOYHBIX JKUBOTHBIX. OTIENBI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble xeneswl. IlnmeBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIXxaTeabHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(prxaHve Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JETKUMX I103BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMH JETKUX Yy MNTHUL] U
MJIEKOMUTaromuX. Perynsius npixanus. J{pixareabHbie 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoseka. Cepaue,
KPOBEHOCHBIE cOCyIbl U KpoBb. Kpyrum KpoBooOpamieHus. IBOJIOLUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI NTO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepAla U €€ peryssaius.

Brinenenue y oprann3mos. Beigenenue y pacrennil. BelelieHue y )KMBOTHBIX.
CokpatutenbHble Bakyosqu. Oprasbl BbiaeieHusd. PuiabTpanus, CEKpenus u
oOpaTHOE BCACBHIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAesneHHs. CBA3b
IIOJIOCTU Tejda C KPOBEHOCHOW WU BBIACIUTENIBHOM cucTeMaMu. Beiaenenue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue n (yHKIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoB. 3allMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepuil ¥ LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOUYHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM U XUMHUYECKOM 3aIllIUThl. OUTOHIINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX MPOHU3BOAHBIE.
3amuTa opranu3ma ot OosjesHed. IMMyHHas cucrema yenoBeka. KieTouHslld u
TYMOPQJIbHBIA UMMYHUTET. BpoXa€HHBIH M NPpUOOPETEHHBIN crenupuIecKuit
UMMyHUTET. Teopust kioHaNbHO-cenekTuBHOro uMmmynurera (II. Dpmux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MoOB. Posib BpoXKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHMIA.

PazgpaxkxumocTte ¥ peryisinus |y OpraHusMmoB. PasgpaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakuMOCTh U peTysalus Yy paCTCHUN.
PocToBble BelecTBa U UX 3HAYCHHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIIbI. DBOIOLHUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedrexc u
pednexropHas ayra. be3ycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanpHas perynsuus M SHAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOU 1 SHIOKpUHHOM cucteM. [ mnoramamo-runodusapHas cuctema.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopocimy», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cucreMbl», «CTtpoeHue ctelmsy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJNeT 4YelloBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «J/IpixarenbHas

CHUCTEMAa, «HepBHas  cucremay, «Koxay, «MpIl1eyHass ~ CHUCTEeMay,
«BplgenurenbHas cuUcTeMay, «DHAOKpHHHAs cucteMa», «CTpOEHHME MBI,
«Ammynurer»,  «KuileuynomonoctHele», «CxeMa  NHUTaHUS  PACTECHHI,

«KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUIPHDY,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee CTpoeHHe IO0KJeBOoro uepms», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpONpENnapaThl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHuil, repdbapuu
pacTeHUM pa3HBIX OTACJIOB, BIAXKHBIE IMpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyZ0BaHUE AJI JEMOHCTPALIMK MIOYBEHHOTO Y BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmaia u OesIKoB Mo JeicTBUeM (HepMEeHTOB, 000pyA0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKHX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUN, MOJIENTU TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTEHUIN.

JlaGoparopHasi padora «/3ydyeHre TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHrne OpraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. Pa3mHoKeHMe U Pa3BUTHE OPTAHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrionoe (BKJIHOYas BETETaTHUBHOE) U
nojsoBoe. Buapl  Oecrosioro  pasMHOXKEHHs:  MOYKOBaHHWE, CHOPYJISLUS,
(dparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe paszmuoxkenue. [lomoBble KieTKH, WM rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buosiornueckunii cMbIC
M€Ho3a M IIOJIOBOTO Ipouecca. Meno3 W ero MECTO B JKU3HCHHOM IIHUKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y uBOTHbBIX. [10J10BBIE KENE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U 3MOpPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

WHauBryallbHOE Pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHUOIOrus — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopghocenos u mooenu mopghoeenesza. Cragun >MOpHOTECHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  npoOneHus.
[lemepmunuposannoe u HedepMuHupoeannoe Opodnenue. bracmyna, munel
onacmyn. OCOOCHHOCTH NApOOJICHUST MIIEKOMMUTAIOIIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTel pa3BUBAIOIICTOCS 3apojbllia (IMOpPHUOHATbHAS WMHIIYKIIHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO Kak  pPe3ysibTaT  HepapXUyueCcKHUX
B3aMMOJICUCTBUII TeHOB. BrnusiHne Ha 5SMOpUOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOPOB OKpPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HenmpsiMoe pasButHe. PaszButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoNOrHueckoe 3HAYEeHHE NPSIMOTrO W HENPSMOIo
pa3BUTHS, WX pacnpocTpaHeHue B mpupoje. Tumbl pocta *KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YenoBeka. CTaauu mocTaMOPHOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
YKU3HEHHOM ITKJIe pactennii. OO6pa3oBaHme CIIop B Ipoliecce Meiiosa. ['ameTorenes
y pacteHuil. OnJI0I0TBOPEHNE U PAa3BUTUE PACTUTEIIBHBIX OPraHU3MOB. [[BOiiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEeryJIsAIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersl: C. I'. Haamwun, X. [lIneman.

Tabnmuupel u cxembl: «BereratuBHOE pa3MHOXKEHHE», «THUIBI OEcCroyioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3sMHOXEHHE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomsl», «['amerorenes», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pas3BuTue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butue nArymkun», «JIBOMHOE OIUIOAOTBOPEHHUE Y LBETKOBBIX PAaCTECHUN,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX M JBYJOJIbHBIX pacTeHUN», «KW3HEHHBIN ITUKII
MOPCKOM KanycTb», « KU3HEHHBIN UK MXay, « ’KM3HEHHBIN [IUKIJI HAITOPOTHUKAY,
«OKW3HEHHBIN UK COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl SHUEKIETOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISTYIIKW.

JlaGopaTopHas padora «/3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckass padora «BrpisiBlieHME NPU3HAKOB CXOACTBA 3apOJIbILIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHOB PA3MHOXKEHHS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS M PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHHU ['€HETHKHU.
Pa6oter H. K. Konwiiosa, H. 1. BaBunoga, A. H. benosepckoro, I'. J. Kaprieuenko,
10. A. ®umunaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MMOHATHS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPUABI, TeHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKH: THOPUAOJOTUYECKUM,  IUTOJOTHIYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. W.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKI, «CXEMBbI CKPEILIBAHUS.

JlabopaTopuasst paGora «JIpozoduna Kak OOBEKT TEHETHUUYECKHX

HUCCICIOBAHUN.
Tema 12. 3aKk0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHnens — 3akoH

eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [Ipasuino nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pPacUICIUICHUsT MPU3HAKOB. L[UTOOrMyeckrue OCHOBBI
MOHOTHMOPUJIHOTO CKpeluBaHus. [ MoTe3a YucTOThI TaMer.

AHanuzupytomiee ckpempBanne. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUSI.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJeJIOBaHUsI TPU3HAKOB. [[uTonornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CuernienHoe HacienoBanue mpusHakoB. Padoter T. Moprana. CrerieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOPHUsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporameTHbll moi. [ eHerndeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacnenoBanue npu3HakoB, CLUETUIEHHBIX C MTOJIOM.

['eHoTun kak uenoctTHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXXECTBECHHBIM auieim3M. B3anmMoaelcTBHE HEaJUICHbHBIX T'€HOB.
KommiementaprocTs. Onucras. [lommmepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3HONOTUYECKUX  TIPOIIECCOB, TOBEIEHUS W  KOTHUTHUBHBIX  (DYHKITHH.
['eneTrueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIHH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITMU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuibr u cxemsl: «IlepBbiii 1 BTOpoOit 3akoHbl Menpens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upymoouniee ckpenBanue», «HemoiHoe TOMHUHHpPOBAaHHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Y Jpo30puibl», «l'eHeThka Mosay,
«Kapuotun denoBeka», «Kapuotun apozoduib», «KapuoTtum OTHIBD,
«MHOX€ECTBEHHBIN ajuIeNnu3mM», « B3auMo1eiicCTBUE TEHOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHOO0Opa3us
ruOpUJIOB TIEPBOTO TOKOJICHUS M PACIIEIJICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOTO HACJIECIOBAHMS IPU3HAKOB, MOJEINb IS



JIEMOHCTpALUM CLEIUICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckass paGora «lM3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

IIpakTnyeckass  paGora  «M3yyeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UITBD».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHoTHMNAa U cpeabl npu  GopmMupoBaHuUU (EeHOTHMA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBCHHAS U HACIICICTBCHHAS.

MopaudukannonHass U3MeHYUBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuu mnpusHaka. BapuarmoHHbIN
psan u BapuarnmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAU(PUKAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHYMBOCTH.
Buibl TeHOTUTIMYECKON M3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTHb. Meio03 M TMOJIOBOM TIIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3aHUHU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTranmoHHass W3MEHYMBOCTh. BHIBI MyTauMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYECKUE U TOJIOBble MyTaluu. [IpuynHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbl W WX BJIUSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSAIOB B
HacienctBeHHo u3MeHunBoctu (H.U. BaBusoB). BHesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYECKUx ¢Qakmopos 8
HAac1e008aHuu U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMO8.

JdemoHcTpanuu

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

Tabmuiet u cxeMbl: «Buael  u3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».

O6opynoBaHue: >XKUBble U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHUHUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BapUALMOHHON KPUBOWY.



IIpakTuueckass padora «Mytamuu y 1po3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun yenoBexka. MexnyHapoaHasi mporpamma HCCIEAOBaHUsS Te€HOMA
yenoBeka. MeTonbpl  M3ydeHUs ~ TE€HETHMKH  YeJIOBEKA: TIEeHEaJOTMYeCKH,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, HNONYJIAIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIECITICHUE TEHOTHUIA!
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananu3a. HacnencrBennbie 3a001eBaHus yeaoBeKa. [ eHHbIE 1 XPOMOCOMHBIE
OoJsie3HU dYenoBeka. bolie3HW ¢ HACJENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUCHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE ACIEKThl MCCIIEIOBAHHI B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TMOBBIIICHHONW YYBCTBUTEIBHOCTH YEJOBEKA K
bu3YecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpyskatomieh cpenbl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JleMoHCTpauumn

Tabnuuel u cxembl: «Kapuotun uenoBekay, «MeTolbl U3yUYECHHS] T€HETUKHU
yesjoBekay, «I'eHeTuyeckue 3a001eBaHUsl YETOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOW.

Tema 15. Centekuusi OpraHu3MoB

JloMecTukanus u cesieKuus. 3apoxKACHUE CEIICKIIMU U IOMECTUKALIUY. Y UCHUE
H. U. BaBunoBa o lleHTpax NOpOUCXOXKAEHUS W MHOrooOpasus KyJbTYPHBIX
pactenuii. Posb cenexkuuu B cO3aHUM COPTOB PACTEHUN U IOPOL ) KUBOTHBIX. COpT,
opo/Jia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON M3MEHYMUBOCTH
H. 1. BaBumoga, ero 3HaueHUE IS CEICKIIMOHHOM paOOTHI.

Metoapl cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VIH/IUBU1YaJIbHBIM. DTamnel KOMOWHAIIMOHHOMN CCJICKIIUU. HcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTUIY C TOMOIIBI OIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  KaKk  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMil Y KyJIbTYypHBIX
dbopm opranusmoB. lcrnonb30BaHME TEHOMHOIO PENAKTUPOBAHMS M METOJOB
pekoMOuHanTHBIX JIHK 117151 mosmydeHust iCXOAHOTo MaTepuana ajisi CeJIeKIUU.

[Tonyuenue MOJIUIIIIOU]IOB. Buytpusunosas TUOpUIN3AIINS.
brnuskopoAcTBEeHHOE — CKpelMBaHue, wWid  MHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTOopuauHr. ['erepo3uc u ero npuyuHbL. Mcmonp3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausauus. [Ipeononenue Oecruionus



MEXBUIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIMU PACTEHUHN U KUBOTHBIX. «3en1éHast
DeBONIOYUL).

CoxpaHeHne U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JTUKAX POJWYEH IJISi CO3/IaHUS HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamnenue u ynpasienue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JHCUBOMHBIX 8 Yeadax YIVYULeHUs
Cyuecmeyowux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 8 MOM HUCle C
NpUMEHEHUeM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008aHUL, NepedosblX uoel U
NepCneKmuBHbIX MEeXHOI02UMI.

JleMoHCTpauumn

[Toptpersi: H. . BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuibl u cxembl: «LIeHTpBI MPOUCXOKACHUS U MHOTO00Opa3us KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHOW M3MEHYHMBOCTH,
«Metogpl cenexkuuny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «3yueHne cOpToB KyJIbTypPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOJI0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUI.

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKEHUSI CEJEKIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATENILHBIM y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BUOTeXHOIOTHSI U CHHTETHYECKAS OMOJIOTHSI

OOBEKTHI, HCMHOJIb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHHe, TMOJYyYEeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEene. Mukpoouonoruyeckuit cuHre3. OOBEKTb MHUKPOOMOJIOTUYECKHX
TexHosorui. [Ipon3BoaACTBO O€/IKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUICCKUE TTYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3alLUg W COMATUYECKUN
smOpuorene3. lcrnonap30BaHWe TaruiOMJOB B CelIEKUMU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIIAHTALMM SIACP KIETOK.



TexHnonocuu 0300po8eHuUs, KyIbmMuUsUPOBaAHUsL U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOCOMHass U Te€HHasg HWHKEHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTHKEeHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M FT€HHON MHKEHEPUH. DKOJIOTHUECKHE
U ATUYECKHUE TPOOJIEMBbI TEHHON MHKEHEPUHU.

Menuuuackue onorexnosoruu. [loctrenomuas nudposas menunuHa. [TLP-
JMAarHocThka. MeTa0OoJOMHBIN aHaiu3, TEHOUEHTPUYECKUH aHajIu3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKH COCTOSIHHSI €ro 310poBbi. lcmonb3oBaHME CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OuoumkeHepuss sl pa3pabOTKH
(GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMH, CO3MaHUSl KOMILJIEKCHBIX
TKaHEW COueTaHWEM TEXHOJIOTHM TpEXMEPHOro OUONMpHUHTHHTAa U ckaddoiaauHra
JUISL pEICHUS 3aa4 EPCOHATM3UPOBAHHON METULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IIEJIbI0 OOECTEeUYeHUs] KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHOBiEHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkammx BUpPYCOB, BBI3BIBAIOIIMX OCO00 OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuiel u cxeMbl: «Mcnob30BaHHEe MUKPOOPTAaHU3MOB B MPOMBIIICHHOM
POU3BOJCTBEY, «KiteTounas nnxxenepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX MPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIas MPOU3BOAMTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3BuTHe 3BOJIOLNMOHHBLIX NpeACTABJICHHUN B
omnosioruu

OpomononHas Teopusi Y. JlapBuna. Ilpenmnocbuiku BO3HHUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BOIIOUKU BUIOB 110 Y. J[apBHUHY (BbICOKasi MHTEHCUBHOCTh
pa3MHOXXEHHUsI OpPraHM3MOB, HACJEICTBEHHas M3MEHYMBOCTh, OOprOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuaTeTHYeckor Teopun sBomtonuu (CTD). HelitpansHas
Teopusi 3Bodronuu. CoBpeMeHHas JBOJIIOLMOHHAS  OuoJorvs. 3HA4YEeHHE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KAPTUHBI MUPA.

JleMoHCTpanun



[Toptpetsl: Apuctotens, K. JIlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xonaenn, . K.
benses.

Tabnuub! u cxembl: «CrucreMa sxuBoit pupos (o K. JIunnero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HOpMUPOBAHUS TPUCIIOCOOTCHUN Y
pacTeHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema Mapuipyta myremectBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®Dopmbl OOpHOBI 3a CYIICCTBOBAHHUEY,
«Iloponbl romy6ei», «MHoroodpasue KyJIbTypHBIX (hopMm KammycTbD», «Ilopobl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (o Y. /lapBuny)»,
«CxeMa COOTHOIICHUSI ABWXKYIIUX CHJI 3BOJIONUN», «OCHOBHBIEC TOJIOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. Mukpo3BoJIIOLNS U €€ pe3yabTaThl

[Tomynsinus Kak 3JeMEHTapHasi eauHuIa 3BOTIOIUA. COBPEMEHHBIE METOIbI
OIICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTyphl mnomyisiuuidl. M3MeneHue
reHooH/a TOMYJSLUMUKA KaK 3JIEMEHTAPHOE HSBOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHosecus J[x. Xapau, B. Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBWKYIIME CUJIBI) HSBOJIIONUU. MYyTallMOHHBIH
npouiecc. KomOuHatuBHas wu3MeHUuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAINpaBJICHHbIC U3MEHEHUS YacCTOT ajljiesied B monyaanusax. IQPeKkT ocHoBaTeNsl.
Ippexm O6ymoLiounoco eopaviuka. CHUMCEHUE 2eHemU4ecKo20 pPa3H000pa3us:
npuuunsl u cireocmsus. llposenenue 3¢pgpexma Opetigha 2erno6 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOIYJISLIUI: reorpadudeckas
(mpocTpaHcTBeHHas ), Onosiornyeckas (penpoyKTUBHAS).
EctecTBeHHbII 0TOOp — HampaBisitouMii  ¢gakrtop 3Bojouud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUI
(mm3pyntuBHbIi). [lomoBoit oTOOp. BO3HWKHOBEHHE W HBONIOIUS COIUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KakK  Pe3yJibTaT  MHUKPOIBOJIOIUU.
Bo3HuKkHOBEHHE MPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMop(}o3bl ¥ UAMO0A AN TALIUH.
[Tpumeps! Tprcoco0IeHNi y OpraHu3MOB: MOP(HOIOTHIECKHE, PU3NOTOTHIECKHE,
onoxumuueckue, MnoBeAeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MUKpOsBoMOIMU. M3omsiius — kimoueBod (aktop BugooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHUS: aJIoNIaTpUYECKoe (reorpaduueckoe),
CUMIATPUUIECKOE (3KOJI0OTUYECKOE), «MTHOBEHHOE» (monumonU3anus,
rudpuanzaiys). JIuTenbHOCTh BOJTIOIMOHHBIX MTPOLECCOB.

Mexanuzmbl (OpMHPOBaHKS OMOJIOTMUYECKOTO pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOJIOTUH B pa3palOTKE HAyUYHBIX METOJOB COXPAHECHHUS
ouopazHoobOpasusi. MHUKPOIBOIIONKA U KOSBOJIOLUHMS IMAPAa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUHOMOTHUKAM U CIIOCOOBI OOPBHOBI C
HEW.

JdeMoHCcTpaIMuA

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

Tabmuupr 1 cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsirmonHas
CTpYKTypa Buaa», «Cxema nposiBjaeHus: 3akoHa Xapau—BaiinOepray, «JBuxyiiue
CWJIbl ABOJIIOLUNY, «IKOJIOrMYEcKass M30JSUUs MOMYJIALNI CEBaHCKOU (openny,
«I"eorpaduueckast 30U JIUCTBEHHUIIBI CHOMPCKON U JTUCTBEHHUIIBI JaypCKOI»,
«ITonynsMOHHBIE BOJHBI YUCICHHOCTH XUITHUKOB U KEPTB», «CxemMa NercTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbl 00pHOBI 32 cyliecTBOBaHUEY, « MHTyCTpUaNbHbIN
MenaHnu3zM», <«OKuBble — uckomaembie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexpaaromas okpacka >XHUBOTHBIX», «DU3HOJIOTMYECKUEC
agantanun», «lIpucnoco0IeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIBLHOCTBHY,
«Kputepuu Buga», « Bunbi-nBoitHukm», « CTpykTypa Busa B mpupozae», «Crnocoon
BUI000pa3zoBaHusy, «I eorpaduyeckoe BuI000pa3oBaHue TPEX BUIOB JAHBIIICI,
«IKOJOTrHYecKoe BUI000pa30BaHUE BUAOB CUHUID, «IlOTUIIONWIBI pacTeHUID,
«KanycTHO-peieuHbIi THOPHIY.

O6opynoBanue: repdbapun pacTeHUH, KOJUICKIIMN HACCKOMBIX, Uydelia ITHUIl U
3BEpei ¢ MpuMepamMu pa3INuHbIX MTPUCTIOCOOICHHM, Yyderna NTHI] U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJM3KUX BHJAOB, OOPa30BaBIIMXCS PA3TMUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopaTopHnasi padora «IIpucnocoOieHust OpraHu3MOB ¥ UX OTHOCHUTENIbHAs
11e71eCO00pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHUE BHIOB 10 MOP(DOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus 4 €€ pe3yabTaThl

Meronpl u3ydeHMss ~MakposBoyronMu. [lameoHTONOrMYECKHE  METOIBI
u3ydeHus: oHBomoruu. llepexomnpie ¢GopMbl W (QUIOTEHETUYECKUE  PSIBI
OpTaHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus sBoitouuu. CpaBHeHUe QIOpBHI U
dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emiau. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

DOMOPHOJIOTHYECKHE W CPABHUTEIHHO-MOP(OIOTHUECKHE METOMBI U3YICHHS
HBOIOLMH. ['€HeTnyeckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPTaHBbI.
Pynumventapubsle  opraHbl M aTaBU3Mbl.  MOJNEKYJISPHO-TEHETUYECKUE,



OMOXUMHUYECKHUE U MAaTEMATHUYECKUE METO/Ibl U3yUEHHUS dBOJTIOLUU. ['OMOTOrnYHbIC
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [IpuHyun cmensvt yHKyuUil.
HeoOpatumocTs 3BomONMH. AfantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JdeMoHCcTpaIuA

[Hoptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. [ ekkens.

Tabmunpl u cxeMbl: «DUIOTEHETUUYECKUI P JIOMIAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHBIE
nanopoTHUkW», «buoreorpapuueckue 30HB 3emum», «lpeii) KOHTHHEHTOBY,
«Penuktel», «HayanbHble cTaguum >MOPUOHAIBHOTO PA3BUTHUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTMYHBIE OpraHe», «PyIuMeEHTBI»,
«ATaBU3MBY, «XPOMOCOMHBIE HA0Opbl 4YEJOBEKa M IIUMIIaH3e», «l JIaBHBIE
HaIpPaBJICHUS 3BOJIOLUNY, «OO1IMEe 3aKOHOMEPHOCTH BOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

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

HayuHbple THUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTeHe3 W
naHcnepMusi. JloHayuHble IPEICTaBICHUS O 3apOXKJIECHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepkeHue onsiraMu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxienne sx1u3Hu U aCTPOOUOIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIUH. IInanerapHas
(reooruueckas) SBOJIONUA. XHMHYECKas OdBOJTIONUSA. AOHWOTCHHBIH CHHTE3
opraHuyeckux BemectB u3 Heopranndeckux. OmeiTt C. Mumepa u I'. IOpu.
O6pazoBanue moaumepoB u3 MoHoMepoB. KoaiepBarnast runiotesza A. 1. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosngeilHa, reHeTudeckas rumore3za [
Ménnepa. Puboszumer (T. UYek) u runoresa «mupa PHK» VY. TI'mnGepra.
dopmupoBanue MeMOpaH 1 BO3SHUKHOBEHHUE MTPOTOKIETKH.

Hcropus 3emi 1 MeTobl €€ n3ydeHus. Fickornaemble OpraHn4eCcKHe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTEIbHAS U AOCONIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKas IIKaJa: 30HbI, 3Pbl, IEPUOJIbI, STOXU.

HavanpHble 3Tanbl OpraHMYecKol »HBOMOUMH. [losBIEHHE W HBONIOLHUS
NEPBBIX KJIETOK. DBOMIONUsA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTIEHKM KaK aHAJIOT MEepPBBIX HA 3eMje COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 3yKapHUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKIACHHUE
BUpPYCOB. [IponcxokaeHME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamnbl ABOJIOUUUA BbICHINX pacTeHUuH. OCHOBHBIE apoMOpPGO3bI
pacrennii. Bpixox pacrenmii Ha cymy. [losBieHME CHOpPOBBIX pacTeHUM W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl JBOJIOIMH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuil B3pbIB — IMOSIBIIECHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MICKONUTAIONINX U
ntull. [lpunnun xmoyeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
ITI03BOHOYHBIMH KUBOTHBIMU CYILIU.

Pasputne xu3HM Ha 3emMiie IO dpaM M MEpUOJAM: apXeu, MPOTEPO30M,
najaeo30m, Me3030i1, kaiiHo30M. OO0111as XapaKTepUCTUKA KIMMaTa U T€OJIOTMYECKUX
npoiieccoB. [losiBeHne U paciBeT XapaKTepHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE:
€ro yCIIOBHUSA U BIIMSHUE HA TA30BbIN COCTaB aTMOC(HEPHI.

MaccoBble BBIMUPaHUSI — IKOJOTUUYECKUE KPHU3UCHI npouuioro. [IpuunHel u
CJIIEACTBUSA MAaCCOBBIX BbBIMHpaHHM. COBPEMEHHBIM HKOJOTHYECKHA KPHU3HUC, E€r0
ocobenHoctu. [Ipobiema coxpanenus: 6nopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiunel kiraccudpukanuu
oprann3MoB. OCHOBHbIE CUCTEMATHUUECKUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. Ilacrep, . . Meunukos, A. H.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuier n cxemsl: «Cxema onbita . Penny, «Cxema omnbita JI. ITactepa mo
M3YYEHHUIO CaMO3apoKJeHus *ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  HBomouun», «l'eoxpoHonormyeckass  ImIKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BoIOLUNY», «Cxema 00pa3oBaHUs IYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoasl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pactenuit»y, «PuHuopuTHY, «OIHOKIETOUHBIE BOJOPOCIH,
«MHOrokneTounsie Boaopocian», «Mxwuy», «llamoporHukm», «l'onocemeHHbIe
pactenus», «Opranbl [IBETKOBBIX PacTEHUID», «Cxema pa3BUTHS )KUBOTHOTO MUPa,
«Apomop(}o3bl KUBOTHBIX», «[IpocTeitmmey», «Kumeunononoctueie», «llnockue
yepBu», «YUneHucronoruey, «PpiObl», «3eMHOBOAHBIE», «IIpecMbIkarommecs,
«IItnupyy, «Miekonuraromme», «Pa3BuTue )Xu3Hu B apXemuckou spe», «Pa3zButue
)KU3HH B MPOTEPO30OMCKON 3pe», «Pa3BUTHME KU3HH B MAICO30HMCKOM 3pey,
«Pa3BuTne *KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAWHO30UCKOM 3pE»,
«CoBpeMeHHas CUCTeEMa OPraHUuYECKOTr0 MUPay.



O6opynoBanue: repbapuyd pacTeHUM pa3IMYHBIX OTAEJOB, KOJIIEKIIUH
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4€eJia IITHUL] U 3BEPE, KOJUIEKIIUH
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbBIX, MYJSKA OpPraHUYECKHMX OCTAaTKOB
OpPTaHHU3MOB.

BupryanbHas 1aboparopHas padora «MozaenupoBanue onsIToB Muiepa—
KOpu no uzydeHuto abMOreHHOro CHHTE3a OPraHNYECKUX COCTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHass padora «lI3ydeHue M OINHCAHWE HCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEM CTPOCHUSI pacCTEHUM
PAa3HBIX OTAEIOBY.

IIpakTHyeckas padora «/3ydueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIponcxo:kaeHne YeJa0BeKa — AaHTPOIIOTeHe3

Paznesnbl 1 3agaum aHTPOIOJIOrUU. METOIbl aHTPOIIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O IMPOUCXOXKICHUM YEIIOBEKa. Pelnruo3nbie
B033peHMsI. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ACTBO yenoBeKa ¢ )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bH3H0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4elnoBeKa OT )KUBOTHBIX. [IpAMOX0kKAEHNE U KOMILIEKC
CBSI3AHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOTIOTeHe3a: OMOJIOTHYECKUE, COIHAIIbHBIE.
CooTHol1ieHne OUOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJUM aHTpOIOTreHe3a. PaHHME uenoBeKOOOpazHbIe 00E3bsIHbI
(MIPOKOHCYJIBI) U paHHKWE MOHTUBI — O0IKE MPEAKU YEITOBEKOOOPa3HbIX 00E3bsIH U
JMo1e. ABCTPAONUTEKN — JBYHOTHE NMPEAKH JroAch. UenoBeEK yMeIbli, epBbIC
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBEK NMPSIMOXOASIIMN U MEPBBIN BBIXO JIFOJCH 32
npenensl Appuxu. UenoBek reienboeprekuii — 00muid mpe1ok HeaHaepTaTbCKOTO
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeyloBeK HEaHIEPTAIbCKUN KakK BHJ JIKOJEU
XOJIOHHOTO KiuMara. YeloBEK pa3yMHbId COBPEMEHHOIO THIIA, ACHUCOBCKUU
4eJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpeaenamu Adpuku. [laneorenetnka wu
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOIMYJISIIHIX
yesioBeka. MyTanMoHHbI mpouecc U noaumopdusm. I[lonynsiroHHbIE BOJHBI,
npeiid reHoB, mMurpauus U «3PQGeKT ocHOBaTENs B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.



Uenoseueckne pacel. [loHstue o pace. bonpmme packl: €BpoIeOnIHAs
(eBpaszuiickas),  aBCTpajo-HerpoujHas  (dKBaTopuaibHasi),  MOHTOJIOMIHAsS
(a3uaTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBEeKa IO IIJIaHETe.
EnuacTtBO  yenoBeuecknx pac. HaydHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucnocoOIeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpeibl.
Bnusnue reorpadpuyeckoit cpesinl u Aperida reHoB Ha MOPGHOIOTHIO U PU3UOTIOTHIO
YEIIOBEKA.

MexaucuviuinHapabpie  MeToabl B (pusmueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTUM.  ODBOJIIOLIMOHHAS ~ QHTPONOJIOTHSI M MAJCOAHTPONOJIOTUSA
YEJIOBEUECKUX TMOMYJIAIMA. bruoconuanbHble UCCIECIOBAHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanrie KOABOIIONUN OMOJIOTMYECKOTO U COIUAIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. {apBun, JI. Jlukn, 5. . Pornnckuii, M. M. I'epacumos.

Tabnuupl u cxeMbl: «MeToabl aHTPONOJOTHNY, «[ 0OJTOBHON MO3T YEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsiHb», «CKeleT 4eloBeKa M CKeNeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD), «J|BUKyIIUE CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonuTek», «YenoBek  ymensli», «HenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIE,
«IIpenku yenoBekay, «ITamnbl HBOITIOLMU YETIOBEKA», «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB  MaTepHUaIbHOM
KyJIbTYphl ~TPEAKOB 4YeJOBEeKa, penpoaykiuuu (¢pororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMM CIO)KETaMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJICIIb
yepera 4ea0BeKa U yeperna IUMIIaH3€, MOJIENIb KUCTH Y€JI0BEKa U KUCTH IITMMIIaH3E,
MOJIEJIA TOpCa MPEIKOB YEJIOBEKA.

Jlabopatopuasi paGora «l3ydueHune o0COOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM).

IIpakTuyeckasi padora «3ydyeHue 3KOJIOTHUECKUX aAaNTalNil YETOBEKay.

Tema 6. Dkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKPY:Kalolleil cpeaou

3aposkaeHue U pa3BUTHE 3KoJoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3znensl u 3agaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMH.

Metonbl 3kosioruu. IloseBbie HaOMIONEHUA. DKCHEPUMEHTBHI B 3KOJIOTHH:
OpUpoAHbIE U JiabopaTtopHble. MoJeaupoBaHue B OKOJIOTMU. MOHUTOPHUHT
OKPYXAaIOIIeH CPeIbl: TOKAIbHBIN, PETUOHATBHBINA U TJI0OATBHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M 4YENOBEYECTBA C NMpUpoJoil. PopmMupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTHYECKON I'PaMOTHOCTH HACEJICHUSI.



JdeMoHCcTpaIMHA

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepiuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3KoaorHn», «MeToasl 3KoIorHn», «CxeMa
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD».

JlabopaTopHuast padora «3yuenue METOJ0B 3KOJIOTHYECKHUX
VCCIICIOBAHUI.

Tema 7. Opranu3mbl U cpea OOUTaHUSA

DKoJIOrHYecKre (PaKkTopbl U 3aKOHOMEPHOCTH MX AeiicTBus. Knaccudpukarms
HKOJIOTHYECKUX (PAKTOPOB: abUOTHYECKUE, OMOTHYECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH ACHCTBUS 3KoJIorHueckuXx ¢akropos. lIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOUOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBl.

Abuotnueckue (pakrtopel. CBeT Kak »Konorumdyeckuid (axrtop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHanbHas pojb CBETA.
doTonepruoau3M.

Temneparypa kak osKkojoruyeckuii Qaxrop. [leiicTBue Temmeparypbl Ha
opraHu3Mbl. [IoMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuil ¢daktop. Ilpucnocobnenus pacteHuili kK
noJiiepaHuio BogHoro OanaHca. Knaccudukanuss pacTeHHM MO OTHOIIECHHUIO K
Boze. [IpucnocobeHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpPraHU3MEHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpesl 0ouTanus opranu3mMoB. [Ipucnocobienus opraHu3MoB K KU3HH
B Pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble pUTMBL. [IprCcOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HU.

Kusznennsie hopmbl oprann3moB. [lorsTue o sxuznenHou popme. XKuzneHnnie
dbopMBl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAapHUYKH, MHOTOJICTHHE TPaBBHI,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIPOOUOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue dhaxtopsl. Bumbl OMOTHYECKHUX B3aUMOEHCTBUN: KOHKYPEHLIUS,
XHUIIHUYEeCTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepausi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HaXJICOHUYIECTRO). Herpoduueckue
B3auMoJecTBus  (Tommueckue,  (opudeckue, (Qabpuueckue). 3HauCHUE



OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpelie
obOutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHCcTpaIuA

Tabmuubr u cxembl: «IOkonorudeckue (axTtopbr», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI >KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3MOJOTHUYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl 0OuTaHUS OpraHu3MoBy», «buosiormueckue pUTMBDY,
«Kuznennble popMbl pacTeHnin», « KusHeHHbie (hOpMbI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIeca», «IKOCHUCTEMA XBOMHOro jeca», «llemm nutanus»,
«XUIIHAYECTBOY, «ITapazutuzm», «KoHKypeHIus», «Cumbm03»,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHbIX SKOJOTMYECKHX (PaKTOpoB, repdapuu CBETOJIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TrepOapuu U KOJUICKIIMU TEILJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTUIl U 3Bepeu, repdbapuun
pacTeHul, OTHOCSIIMXCA K TurpoduraMm, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJICKIUU KMBOTHBIX, OOUTAIONINX B Pa3HBIX cpenax,
repObapuu M KOJUICKIIMM PACTEHUHW U JKUBOTHBIX, OOJIAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHUM M >KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aHUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpbisBiIeHUE NPUCTOCOOTIECHUNH OpPraHU3MOB K
BIIUSTHUIO CBETAY.

Jlabopatopnasi padora «BrpisiBIeHHE TPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MECT OOHTaHUS.

Tema 8. Dko10rusi BUA0B U MOMYJISI NI

DKOJIOTUYECKHUE XapaKTEPUCTUKUA  TOMYJISLHH. [Tomymsiius Kak
Oouosiornyeckasi cucteMa. Poiab HEOTHOPOAHOCTH Cpeibl, (U3nUeCcKuX 0apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (OPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJISIUU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAasI CTPYKTypa, PpOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSL.

Dxonoruyeckass CTpykrypa nomyssiqud. OIeHKa YUCIEHHOCTU MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryisius. buotudeckuil moTeHIMan MOMYJISALNH.
MopenupoBaHue JUHaAMHUKA Nomyssiiuy. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHBaHUS. Perynsius YWCICHHOCTH MOMYJSIUNA: POJib (HaKTOPOB,



3aBUCSAIINX M HE 3aBUCSINUX OT IDIOTHOCTH. DKOJOTHUYECKUE CTpaTeruu BUAoB (I- u
K-ctparerun).

[Tonarue o0 »KoJOrMYecKON HuUlle Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XartunHcoHa. Pa3Mepsl 3KOI0OTMYECKOU
Huiy. [loTeHnnanbHas U peaaTu30BaHHAsT HUIIIN.

Bun kak cucremMa mnomynsuuid. Apeansl BUAOB. BHIBI M MX KH3HEHHBIE
CTpaTErnuu. JKOJOTHYECKNE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid KUBOTHBIX. buoiormueckue
WHBAa3UM YYKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTUKU TMOMYJISIIUNY,
«IIpocTpaHcTBEeHHasT  CTpyKTypa  HOMyJsiuu», «Bo3pacTHble  MUpaMUJIbI
nonyasinun», «CKOpPOCTh  3aceleHus MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckort Humm k. M. XatunHconay.

O6opynoBanue: repOapruy pacTeHUM, KOJJISKITUN KUBOTHBIX.

Jlabopatopuas pa6ora «lIpucnocobieHrs ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. Dkos0rusi coo0mIECTB. IKOIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OMOIICHO3E.

Okocucrema kak otkpbiTas cucrema (A. Jlkx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIECHThI, KOHCYMEHTHI, PEIYyILICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U ceTu. AOUMOTHYECKHE OJIOKU
skocucteM. [1ouBbI U Wikl B 3kOcucTeMax. KpyroBopor BEIECTB U TOTOK YHEPTUU
B 9KOCHCTEME.

OcHOBHBIE MOKA3aTENIHN YKOCUCTEMBI. bruoMacca u MpoAyKIKs. DKOJIOTHYECKHE
nUpaMUIbl YUCEN, OMOMACChl U YHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTpPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykneccuu. Knmumakcnoe coobmiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.

[IpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOoCcUcmembl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuuns
ME¥K]ly aHTPONIOT€HHBIMH U MIPUPOAHBIMHU IKOCUCTEMAMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [ opojackas
bnopa u ¢ayna. CuHaHTpomuzanusi Topojckoil QayHbl. buonorudeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoeo s¢hgexma u udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXTY
CMEKHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTDh OPTAaHU3MOB, MOMYJISIIUN U IKOCHCTEM
B YCJIOBHSIX €CTECTBCHHBIX Ml AaHTPOTIOTEHHBIX BO3JICHCTBUM.

Mexarnuzmvl 6030eticmaus 3a2psa3HeHUll PA3HbIX MUNO8 HA CYOOP2AHU3MEHHOM,
OD2AHUBMEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VPOBHAX,  OCHOBbL
9KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 B030eticmeus. MeTomonorus
MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCHUCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencuu.
Tabmunpr  u cxembl:  «CrpykTypa  OHoLeHO3a»,  «ODKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHATbHbBIE
TPYIIIEI OPTaHU3MOB B KOCHCTEMEY, « KpyroBopoT BemiecTB B 3kocuctemey, «Lenn
nuTaHus (macTOWIIHAs, JACTPUTHAsA)», «IKOJOoTrhuecKkas TMHUpaMujia YHuce»,
«IKonoruyeckas mupamusia OMOMacchDy, «IKOJOTUYECKAs] TUpaMHUIa YHEPTUN,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBnenue jieca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos3», «KpyroBopor BemiecTB M MOTOK
DHEPTUU B arporieHo3e», «[IpumMepsr ypOoskocucTem.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepeit, repbapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUMN, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «l3ydueHue u onrcanne ypOoOIKOCUCTEMBIY.

JlaGopaTopnasi pa6ora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUIIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HsK,
CJIPHUK, HA CYXOJI0OJBHBINA WM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «DKCKYpCUsS B arposKoCHUCTeMy (Ha TMOJje WM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riiodanbHas IKocUCTEMA

buocdepa — oOmennanerapHas 00o0yi0uka 3eMJM, A€ CYIIECTBYET WU
CyIIIeCTBOBaJIA XM3Hb. PazBuTHe mpejacTaBieHuii o ounochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6mochepst u e€ cocras. XKupoe
BeIIeCTBO OMochepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs O6uocdeprl. OcobeHHOCTH Ouochephbl Kak
ri100abHOM 3KOCcUCTeMBI. JMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIECTB ¥ OMOTEOXUMHUUYECKHE ITUKJIIBI (YTaeposa, a30Ta). PATMHUYHOCTS sSIBIICHUI B
ounocdepe.



3oHanbHOCTh Ouocdepsl. [Tonstre o 6uome. OCHOBHBIE OMOMBI CYIIN: TYH/IPA,
XBOMHBIE J€ca, CMEIIAHHbIE M LIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOphbs. Kiumar, pacTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U (QyHKIMS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIMANA U
ounochepHbIX QyHKINA.

JdeMoHCcTpaMu

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

Tabmuubl u cxembl: «I'eocdepsr 3emn», «KpyroBopoT azoTa B mpupoje»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopoaa B MPUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymn», «KimMarnueckue
nosica 3emnn», «Tynapay», «Tailray, «Cmemanusiii jgec», «lIupokoaucTBeHHBIN
aecy, «Cremnby, «CaBanHay, «[lycTeiasay, « Tponuueckuii gec.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJICKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u okpy:xaiomias cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3jeiicTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIHOM cpeapl. OXpaHa Bo3ayxa. 3arps3HeHne BOJHON
cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienuwe mouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpOIIOTEHHOE BO3ACHCTBUE HA PACTUTENIBHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M XKUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPaHBl TPHUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansemblie Tmpupoansie Tteppuropun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE MTAPKH.

OCHOBHBIC TPHHIMIBI YCTOMYMBOTO PA3BUTHsI YEIOBEUSCTBA W TIPUPOJIBI.
PanmonaneHO€  MPHUPONONOIB30BAaHME U COXpPAaHEHHE  OMOJIOTHYECKOro
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSATHBIC MOCIIEICTBUSI.

Pa3BuTHEe METOJOB MOHHUTOPWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvlie UCCIe008aHUs nepexooa K pecypcocoepezaroujei u
KOHKYPEHMOCNOcoOHotl aHepeemuke. buonocuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvle ungopmayuonuvie cucmemvl, obecneuusaowjue 0o0Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoOBbl
9Kopeabuiumayuyu Kocucmem U cnocooos 60pvbObL ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdeMoHCcTpauu

Tabmuis! 1 cxembl: «3arpsi3HeHne aTMocepbly, «3arpsi3HeHre THAPOochHephD?,
«3arpsizHeHue nouBbl», «[lapHukoBsiit a3ddekT», «Oco00 oxpaHseMble TPUPOTHbIE
TeppuTOpUN», «MOJenu yIpaBIsieMOTro MUPay.



Oo6opynoBanue: ¢GoTorpaguu OXpaHsSEMbIX PACTEHH M >KUBOTHBIX KpacHoit
kHuru Poccuiickoit ®enepanun, KpacHoil KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yslbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TIPOTrpaMM  CpPEIHEro oOmero o0pa3oBaHUSA: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHMS MPOrpaMMbl IO OMOJOTUH
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YYarOIMMUCA POCCUNUCKOU
IPAXKIaHCKON UIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOIPENCNICHUI0, Haiuuyue Momusayuu K OOyYEHUIO  OHMOJIOTHH,
yeleHanpagienHoe paseumiue BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KIJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCA PYKOBOJICTBOBATHCSI B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, TPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0 00pA30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUUYECKON KYJIbTYPbI,
CnocobHOCmuU cmasums eI U CTPOUTH )KMU3HEHHBIE TUIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 OMOJIOTMU TOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¥ BOCIUTATEIHHOW JEATEIBHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEAECHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOINO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTU3MA U
YBaKEHUSI K 3aKOHY W IMPABOIOPSIKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUS, OEPEKHOTrO OTHOUIEHUS] K KyJIbTYpPHOMY HACIEIUI0 U
TpaJMLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXKaroUIen cpelie.

JIn4HOCTHBIE PE3yJNbTAaThl OCBOCHHUS ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)KaTh TOTOBHOCTH M CITOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEILHOCTU B MPOILIECCE pean3allii OCHOBHBIX HaNpaBJICHUN
BOCIIUTATEIBHOUN NESTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaIaHCKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMK 00YYaIOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOTO WJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBAKEHUE 3aKOHA
U TIPABOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEITEIHBHOCTH MPU CO3JITaHUN YICOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX MW TO3HABATCIBHBIX 3a7a4, BBINOJHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHECHUS
y4eOHBbIX, TIO3HABaTEIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBaXKHUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NI€SITEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON MJACHTUUYHOCTH, MaTPUOTH3MA,
YBa)KEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepen PoanHoi, ropanoctu
3a CBOM KpaH, CBOIO PoavHy, CBOW SI3bIK M KYJBTYpPY, MPOILIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoja Poccun;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACTEIUIO U MaMATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIaJ POCCHUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTHH, TOHMMAaHUS 3HAYECHUS OWOJOTMM B IIO3HAHMHM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeiiHas yOeXJIE€HHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 CYyJIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMNCKOr0O HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHUS,;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMIO M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMTEIISIM, CO3/JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHUS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusaMu HapoaoB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIIOYAsl ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3/ICMCTBUS JKUBOM MIPUPOBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHSN, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJTyYHs:

MMOHMMAHME U pealii3alus 3I0pPOBOro 1 6€30MacHOro 00pasa )Ku3Hu (3J0pOBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKHUX TPABUII M HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryiaspHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

MOHMMAaHUE I[EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO W  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIUEK (yHMOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPyA0BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/Ly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0I00UE;

TOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKylO JEATEIbHOCTD;

HWHTEpEC K pa3iMuHbIM cepaM MpodecCUOHATbHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIE KU3HCHHBIE TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOPA30BaHMUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJOTHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOE OTHOIICHHUE K TPUPOC KaK HCTOYHUKY KU3HH
Ha 3emile, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: TMPUOOpPETEHUE OIbITa
MJAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TIOCIEACTBUM s
OKPYKAIOIIENU CPELBI;

OCO3HaHUE TJI00AILHOTO XapakTepa AKOJOTHYECKUX MPOoOJeM M MyTeu HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TTPU U3YUCHUU OMOJIOTHH 3HAHUS
U yMEHUS TpU pEHIeHuH  Tpo0JieM, CBSA3aHHBIX C  PalMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COOMIOZEHME TpaBWi  TOBEACHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHWE pAaBHOBECHUS B OKOCHCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Ouochepsl);

AKTUBHOE HEMIPHUATUE JEUCTBUN, IPUHOCIIIUX BPEM OKPYKAKOIIEU IPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSATHBIE SKOJOTUYECKHUE IMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U MIPENOTBPAIIATh UX;



HaJIMYUE Pa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHUS, 3KOJOTHUYECKON KYJIbTYpHI,
OTIbITa JESITeIbHOCTH IKOJIOTUYECKON HalpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI MU B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHONW M COLIMAJIbHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON JIE€ATEIBHOCTH SKOJIOTMUECKON
HapPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOILLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM M UYHUTATENBCKOW KyJIbTYyphl KaK CpEICTBA
B3aMMOJICHCTBHS MKy JTIOABMH U MTO3HAHUS MUPA;

NOHMMaHUE creuu(uKy OHMONOrMM KaK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LEJIOCTHOIO
NPECTaBICHUS 00 OKPYXArolleM MHUpPE KaK O €JUHCTBE MPUPOJIBI, YEIOBEKa H
o0IIecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHHH MpodiIemM
COXpPaHEHUs! IPUPOJITHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OMOJIOTUM JJIi COBPEMEHHOM LMBHIN3ALUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEIWLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHble  MPOOJIEMbI  Pa3BUTHS
YeJI0BEYEeCTBa, MOUCKA MyTeH BBIXOJA M3 TI00ATBHBIX SKOJIOTHUECKUX MPOOIeM H
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BaHUIO TMPHUPOJHBIX PECYPCOB U (HOPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYCHHH OWOJIOTUYECKUX 3HAHUN B MEJIX
MOBBIIIICHHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTH oOydarontuxcs, Gpopmupyemon
IpU U3YYEHUH OUOJIOTHY;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HWCIIOJNB30BaTh TOJy4YaeMmble 3HAHWS I aHajuu3a Hu
OOBSICHEHHUSI SIBIICHUI OKPYXAlOIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHMIH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (DAKTOB HU
UMEIOUINXCS JaHHBIX C LENbI0 MOJTYYSHHS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALIMSX;

OCO3HAaHUE ILIEHHOCTH HAy4YyHOM JAESITENbHOCTH, FOTOBHOCTb OCYLIECTBIIATH
IMPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEphIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OHOJOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTAMMU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpemmera «buomorws»
BKJIIOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUaIOIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHbIE) O0IIeHAYYHbIC MOHSATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBIICHUE, MPOIIeCC,
CHUCTEMa, Hay4YHBIN (pakT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banne, HabItoIeHUe, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIC
yuyeOHble JeHCTBUS (IIO3HABATENIbHbIC, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
obecnieunBaronye GopmMupoBaHrue PyHKIMOHAIBHOW TPaMOTHOCTH U COIMAJIbHOM
KOMIETEHIIMU  OOYyYalolmuXxcs; CHOCOOHOCTh  OOYyYarolmMXCsl — MCIMOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIIMHAPHBIC, MUPOBO33PCHUECKHIE 3HAHUS M YHHUBEPCAITBHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON U COLIMAILHON TTPAKTHUKE.

B pesynbTaTte n3ydenusi OMOJIOTUU HA YPOBHE CPETHEr0 0011IeT0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbHBICE YHUBEPCAJIbHbBIC
ydeOHbIE JEHCTBUSA, KOMMYHHKATHBHBIC YHUBEpPCAJIbHBIC YyYeOHBIC IEHCTBUSA,
PETYJISTUBHBIC YHUBEPCAIbHbBIE yUeOHBIE IEHCTBHS, COBMECTHAS IS TEIBHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHuUsl IOHKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JAeiiCTBUSI:

CaMOCTOATENLHO  (QOpMYyJIHMpOBaTH W aKTyalIM3upoBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KIIacCU(UKAIIHU, 0000IICHHS ), paCKPbIBAaTh CMBICTT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh MX XapaKTCPHBIE MPU3HAKH, YCTAHABIIMBAThH
CBSI3H C IPYTUMH TTOHATHUSIMH);

OTIPENENSITh 1EIU JeATEIbHOCTH, 3ajaBas TapaMmeTpbl U KPUTEPUH UX
JIOCTIKEHUSI, COOTHOCUTD PE3YNbTATHI JACSTENHHOCTH C TOCTABICHHBIMHU IIEIISIMH;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUI
’KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPacCyKIeHusi (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIIOUCHHS,;

MPUMEHSTH CXEMHO-MOJIETIbHBIE CPEICTBA I IPE/ICTABIICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHUWH B H3ydyaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJa, BBISIBICHHBIX B PAa3JIMYHBIX HH()OPMAITMOHHBIX
HMCTOYHHKAX;



pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJEMbl ¢ YYETOM aHaIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
1EJsIM, OLICHUBATh PUCKHU TIOCIEICTBUN AEATEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHITH PabOTy B YCIOBUSIX PEabHOTO, BUPTYaJIHHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJCHCTBYS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3ZHEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIBCKHE AeiiCTBHS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATENBCKON M MPOSKTHON JIEATETHHOCTH,
HaBBIKAMHM  pa3peuieHus: NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUs MPAKTUUECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JCATEIPHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEpIpeTalud, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B Y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YIEOHBIX U COIIUATBHBIX MPOCKTOB;

(GbopMHUpOBAaTh HAYYHBIA TUM MBIIUIEHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOMU
JIESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TNPUUYMHHO-CIICACTBEHHbIE CBS3M U aKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pellieHus, HaXOAUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

OCYILIECTBIISATh IEJICHAIIPABICHHbII MOUCK MEepeHoca CPEACTB U CIOCO00B
JEeUCTBUS B MPOECCUOHAIBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO OOJIacTH
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTAaTh HOBBIE WJIEH, MPEAJaraTb OPUTHHAJIBHBIE MOAXOJbl U PEIleHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nHdopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX MH(MOpMaIuuU (TEKCTe y4eOHOTo
nocoOusi, HAyYHO-TIONMYJIAPHOM JuTeparype, OHOJOTHYECKHX CJOBapsAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
MH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUYECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckoi mHOpManKM, HEOOXOUMOM JIJIsi BHITIOJTHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS PA3IMUHbIX
MIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMalIbHYI0O  (opMy  mpeacTaBieHUs
Oounonornyeckor nHpopmaiuu (Cxemsl, rpaduKu, JUarpaMMBbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA fA3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
OMOJOrMyeckod HHPOpMalUUE: MPUMEHATh XHMHYECKHE, (U3UUYECKUE H
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOpPMYJIbl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMH  paclo3HaBaHWA M 3allUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMHU JI€HCTBUSIMMU:

1) ob1ennme:

OCYIIECTBISTH KOMMYHHUKAIIMU BO BCeX c(hepax »KU3HU, aKTUBHO YIaCTBOBATH
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY 00OCyXIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEILHO BBHITIOJIHEHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHHs, MMOHUMAaTh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CTIOCOOAMHU OOIIEHWS M B3aMMOJICUCTBHS, MOHUMATh
HaAMEPEHUs IPYTUX JIIOJICH, IPOSIBIATh YBAKUTEIHHOE OTHOIIICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMe HhopmMyTnpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsl IeSiITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUIYATIbHON
paboThI MPH PEIICHUH OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (POPM B3aMMOJIEHCTBUSI PU PELICHUH YUeOHOU 3a/1au;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JAEUCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)KIO0Tr0 WieHa KOJUIEKTHUBA;

NpUHUMATh TEA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM,



pacmpeienarh pojad ¢ YY4ETOM MHEHMM Y4YaCTHHUKOB, OOCYXJaTh pPE3YJIbTAThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKI0I0 YYaCTHUKA KOMaHbl B OOIIHiA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCAJIbLHBIMYU PEeryIsiTUBHBIMH 1e/iCTBUSMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISBIEHUS MpoOJieM UM UX
pelieHus B AKU3HEHHBIX U YYCOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHWUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAaX MO OTHOILICHUIO K >KUBOUM MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH [MO3HABATEIBbHYIO JEATEIbHOCTh, BBISIBISATH
poOJIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HCHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEIIeHUs MPOOJIEMBI ¢ Y4ETOM UMEIOLIUXCS
pPECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX TIPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIIMA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENIbHBIN |
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHLHOM  pEQUIEKCMHM  KaK  OCO3HaHUSA
COBEpILIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIIEKCUU Il OLEHKU CUTyalluH, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JpPYTrMX MpU aHaju3e pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE cedsT U APYTUX:
IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA,
IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPH aHAJU3€ pe3yJIbTaTOB
NEATEIBHOCTH;
IIPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH;
pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMU JPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yJabTaThl OCBOCHMS COJCpKaHHMS ydeOHOro TmpeameTa
«buonorusiyy Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecredeHue
npobuapHOro  0o0yueHuss — oOydaronuxcss — Owosormu. OHH  BKJIIOYAIOT:
cnenuuyeckue i1l OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CTIOCOObI JCHCTBUH 110
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BHUJIBI JIEATEILHOCTH T10
MOJTYYEHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIUYHBIX YYCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTrOo Tmpeamera «buosorus» B 10
Kacce JOMKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEeHIeHWH TpoOJeM  palMoHaILHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUUCKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAONMe OHOJIOTHYECKHE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TECOPHH
(xnetounast Teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI ), 3aKOHBI (€IMHOO0pa3us
MMOTOMKOB TEPBOr0 MOKOJEHHUS, PACUICIUIEHUsl, YHCTOThl TaMET, HE3aBUCHUMOIO
HacnenoBanuss ['. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBEHHOM
n3menunBoctu H. V. BaBuiioBa), npuHIMMIBl (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO MO3HAHUSA, MCIOJb3yEMbIX B
OMOJIOTMYECKUX HCCIAEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHME, W3MEpPEHHUE,
HaAOJFO/ICHNE, SKCTICPUMEHT);

YMEHHUE BBIICIAThH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHUu3MOB, B TOM YHCJIE
OakTepuii, rpuOOB, pACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpPraHOB pPAaCTEHUM, JKUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEACATECIbHOCTH,



MPOTEKAIONINX B OpPraHU3Max PAcTCHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTHIECKIX
MIPOIIECCOB: OOMEHa BelIecTB (MeTa0O0IM3M), MPEBPAILCHHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TeTepOTPOPHOrO THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mei03a, TaMeTOreHe3a, SMOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHHUS,  WHIUBUIYaJbHOTO  DPAa3BUTUS  OpraHu3Ma  (OHTOrEHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3MCa, HCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOWIaMH KICTKH W HUX
GYHKIHUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIOUAMHU, MEXKTY
opraHamMud M CHCTEMaMU OpPTaHOB y pacTeHUM, >KMBOTHBIX M YEJOBEKa U HUX
GYHKIASIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXIY OSTallaMH
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IIMKJIa M )KU3HEHHBIX I[UKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHATBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHIIOM U
dbakTopamu cpesibl OOUTaHUS;

YMEHHE BBISBIATH OTIWYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM UHCJIE
pacTeHui, )KUBOTHBIX U YEIOBEKa,

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIME AapryMEHThbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JJIS JIOKA3aTelIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE periaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH MIPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXAY MCCIIEIyEeMbIMH OUOJIOTHYECKUMH TIPOIIECCAaMU U SBICHUSIMU, J1€IaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHUU TTOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpPaKTUYeCKue padoThl, COOIOAATh
npaBuia npu padore ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCIECPUMCHTATHHBIMU
cpencTBamMu, (GOpMyIUpys Ieldb HUCCIEIOBaHUS, aHAIW3UPOBATH IMOJTYYECHHBIC
PE3YJIBTATHI U ICNIaTh BHIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-MCCIEAOBATEIbCKOW padoTe Mo OWOJIOTHH,
DKOJIOTUM W METUIIMHE, MPOBOJMMON Ha 0aze HIKONBHBIX HAYYHBIX OOINECTB, W
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBIE  pPE3yNbTaThl HAa  yYEHUYECKHX
KOH(epeHIusx;

YMEHHE OIICHMBATh JTUYECKHUE AacleKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
o0acTv OMOJIOTUH U MEIUIMHBI (KJIOHUPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBIIEHHOE N3MEHEHNE TeHOMA M CO3/IaHUE TPAHCTEHHBIX OpPraHNU3MOB);

YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oymyied mpodeccrnoHalbHOM
JESTEIIBHOCTH B 00JIaCTH OMOJIOTHH, METUIIMHBI, OMOTEXHOJIIOTUH, BETEPHHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIIyOIaTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH NpOodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHWsT B  OpraHU3alUsAX CPEIHEro
po(heCcCHOHATFHOTO U BBICIIETO 00pa30BaHUSI.



[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHoro mpeamera «buosnorus» B 11
Kjlacce NOJKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpaA, B [O3HAHUM 3aKOHOB MPHUPOIBI M PEHICHUH SKOJIOTHUYECKHUX
npoOJeM 4YeloBeuecTBa, a Takke B PEHICHHWH BOMPOCOB PalMOHAIBLHOTO
IPUPOIOTIONB30BaHUS, U B ()OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKHX 3HAHMM, KOTOpas BKIIIOYAET
ONpEJENEeHUs] U MOHUMAHUE CYIIHOCTH OCHOBOMNOJIAralolUX OHOJIOrMYEeCKUX
TEPMUHOB M TMOHATHM (BHUJ, IKOCHUCTeMa, Ouocdepa), OMOJIOTHUECKHE TEOPUHU
(aBosroniionHas teopus Y. JlapBuHa, CMHTeTHYECKasi TEOPHUS SBOJIIOINHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HampasieHUsX 3Boatouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHetudeckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoxacrea K. M. boapa), npasuna (munumyma FO. JluOuxa,
HKOJIOTMYECKON NHUpaMuJibl SHEpPruM), rumnore3sl (runmore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMU  HAYYHOTO  TMO3HAHUA,
UCITIOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIICTOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HAONIOJCHHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHHI B PUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OMOre€OLEHO30B,
PKOCUCTEM U Ouocdephl, CTaOUIU3UPYIONIETO, JBWXYILIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpa, AJIONMATPUYECKOTO M CUMITATPUYECKOTO BUI000pa30BaHUs,
BIUSHUAS  JBWKYIIUX  CHJ  DJBOJIOIMM  HAa  TeHOQOHJ  TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Ccpelie 0OMTaHUs, YepeJOBaHUsl HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M OTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3M MEXAY MpoIecCaMu HBOJIIOIUH,
JBIDKYIIMMH CHJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITh  OTJIMUMTEIBHBIE  TPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOIEHHOCTh BUAOB K cpele oOuTaHusi, abMOTHUYECKUX M OHOTHUYECKHUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBSI3€d OpPraHM3MOB B  COOOIIECTBaXx,
aHTPOIOTEHHBIX U3MEHEHUHN B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIsl JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYMI, B3aUMOCBS3M OPraHU3MOB U Cpeilbl OOMTaHUs, €IMHCTBA



YEeIIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMSI MPUPOIBI M UETIOBEUECTBA;

YMEHHE periaTh ONOJIOTHUECKUE 3a/1a49H, BBISBIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY MCCIICyeMbIMH OMOJIOTMUECKUMH MIPOIIECCAMU U SIBJICHUSMH, JCTIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
IpaBuJia MpU padoTe ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenacTBamMu, (QOpMyIUpys Leidb HCCIEIOBAHMS, AHATU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIbI,

YMEHHUE Y4YacTBOBaTh B Yy4€OHO-HCCIIEIOBATEIbCKOM paboTe Mo OUOIO0THH,
HKOJIOTUU W MEJIUIIUHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJIYYCHHBIC  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusX;

YMEHHUE OIEHUBATh THIOTE3bI M TCOPHH O MIPOUCXOXKICHUN KU3HU, YETIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUIX UM CIOCO0axX MpeoTBpaIlEeHUs
ri100aabHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymiei mnpodeccruoHaIbHOM
JESITEIbHOCTH B 00J1aCT OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHS, MEIULINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3AWCTBA, IMHINEBOM
MIPOMBIIIUICHHOCTH, YTIyOJNsATh TO3HABATENbHBI WHTEpPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccu W MPOAOHKCHHE
OMOIOTHYECKOT0 00pa30BaHUs B OPTaHHU3AIUSIX CPEIHETr0 Mpo(ecCHOHAIBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne ni/mt P Kontpoannsie IIpakTuuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Broors Kak HayKa 1 0 0 http://www.ebio.ru/index-
1.html
2 JKuBbIe CUCTEMBI M UX U3YYCHHE 2 0 0 LA P €010, L e
1.html
3 EHONOIMS KIIETKI 2 0 05 http://www.ebio.ru/index-
1.html
4 XUMHUYECKasi OpraHu3alyst KICTKH 10 0 1 TL?,:{;NWW EDI0. W/ index:
http: .ebio.rufi -
5 CrpoeHue U QyHKIUH KIETKH 8 1 2 Moo DI, LI e
1.html
5 OOMeH BelecTB U MpeBpaIieHue YHEPTUU B 9 0 1 http://www.ebio.ru/index-
KIIETKE 1.html
H
7 aCHeHCTBeHIfaH HHpopMAL i 9 1 0.5 http://biologylib.ru/catalog
peanu3anus e€ B KIeTKe
8 JKu3HEHHBIN ITUKIT KJIETKU 6 0 1 http://biologylib.ru/catalog
9 Crtpoenue u GyHKIUHA OPTaHU3MOB 17 1 15 http://biologylib.ru/catalog
10 Pa3smHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 0 1.5 http://biologylib.ru/catalog
I _
11 CHETIIE — HAYIKE © HACHEACTREHHOCTI | 2 0 0.5 htp://biologylib.ru/catalog
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTEACTBEHHOCTH 10 1 1 http://biologylib.ru/catalog
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0 1 http://biologylib.ru/catalog
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http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

14 I'enernka yeaoBeka 3 0 0.5 http://biologylib.ru/catalog

15 Ceneknusi OpraHu3MoOB 4 1 1 http://biologylib.ru/catalog

16 Buorexnonorus u cMHTETHYECKAs OMOIIOTHS 4 0 0 http://biologylib.ru/catalog

17 PeszepBHOE Bpems 1 0 0 http://biologylib.ru/catalog
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 13



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM (uu¢posBbie)
Ne /i Kourpoabnsie Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
1 3aposkJeHIe U pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaTbl 14 2
Makpo3BoroLiHs U €€ pe3ysbTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHne 4eaoBeKa — aHTPOIIOTEeHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIEHUSIX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranu3Msbl U cpesia 0OUTaHUS 9 1.5
DKOJIOTHS BUAOB U MOMYIISIIAN 9 0.5
DKoJorusl coo01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rimobanpHas skocucrema
11 YenoBek u OKpysKarolas cpeaa
12 PeszepBHOE Bpemst
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

(xpomarorpadus,
anekTpodopes,
muddepeHraIbHOe

10 KJIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBbHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero U3y4eHus o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTbI
buosorusa xak
KOMIUIEKCHAsl HayKa U .
1 1 0 0 http://bio.1september.ru
KaK 4acTh COBPEMEHHOTO 02.09.2023 . .
oOmiecTBa
JKuBrle cucTteMbl U UX
2 1 0 0 http://biologylib.ru/catalo
CBOMCTBA 05.09.2023 D & d
3 YpoBHEBas opranu3anus 1 0 0 http://bio.1september.ru
JKUBBIX CHUCTEM 08.09.2023  http://biologylib.ru/catalog
4 YpoBHEBas opranuzanus 1 0 0 http://bio.1september.ru
JKUBBIX CUCTEM 09.09.2023  http://biologylib.ru/catalog
" http://www.ebio.ru/index-1.html
CTOpHUS OTKPBITHS U -
5 N — 1 0 0 http://bio.1september.ru
" i ‘ 12.09.2023  http://biologylib.ru/catalog
JICTOTHAT TCOPUA http://www.ecosystema.ru
MeTo1bl MONEKYISIPHON
U KJIETOYHOI OMOJIOTHH.
[IpakTuueckas pabora
«M3yueHne MeTo0B .
6 1 0 0.5 http://bio.1september.ru/
KJIETOYHOU OMOJIOTUH 15.09.2023 -1 D :



http://bio.1september.ru/
http://biologylib.ru/catalog
http://bio.1september.ru/
http://biologylib.ru/catalog
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ebio.ru/index-1.html
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ecosystema.ru/
http://bio.1september.ru/

10

LHEHTPUPYTUPOBAHUE,
[T1IP)»

XUMHUYECKUN COCTaB
KJIIETKH

MuHepasbHbIC BellecTBa
KJICTKH, UX
Ouosiornyeckas poJb

Opranuyeckue BeliecTBa
KIIETKH — OeJIKH.
JlaGopaTopHas pabora
«O6HapyxeHHne 6eIKOB ¢
MIOMOILBIO
Ka4eCTBEHHBIX PEAKIIMI»

CBoiicTBa,
KJIacCU(UKALNS U
¢byHKIMN 6ETKOB

0.5

16.09.2023

19.09.2023

22.09.2023

23.09.2023

http://bio.1lseptember.ru/

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

11

12

Oprannueckue BenlecTBa
KJIETKH — YTJI€BO/IbI
Oprannueckue BeecTra
KJIETKU — JIUIUIbI

26.09.2023

29.09.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

13

HykienHOBbIE KHCIOTHI.
JHK u PHK.
JlaGopatopHnas pabora
«HccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPTAaHU3MOBY

0.5

30.09.2023

http://biologylib.ru/catalog



http://bio.1september.ru/
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

14

15

Crpoenue U QyHKIUH
AT®. [Ipyrue
HyKJIeo3uaTpUudochaTel
(HT®)
CexBenuponanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
POTEOMHKH

03.10.2023

06.10.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

16

Meroasl CTpYKTYypHOI
ouonoruu

07.10.2023

http://biologylib.ru/catalog

17

18

TuIe! KIeToK.
[Ipokapuornueckas
KJIETKA

Crpoenue
3YKApUOTUYECKON
KieTku. [IpakTuaeckas
pabora «3yueHue
CBOWCTB KJIETOYHOM
MeMOpaHbI»

0.5

10.10.2023

13.10.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

19

[ToBepXHOCTHBII
anmnapar KJIeTKU

14.10.2023

http://biologylib.ru/catalog

20

21

OnHomeMOpaHHbIE
OpPTaHOU[IBI KIETKH.
IIpakTyeckas pabora
«M3yueHne nBUKEHUS
IIUTOIUTa3MEI B
PaACTUTENIBHBIX KIETKAX»

[TonmyaBTOHOMHBIE
OpraHOM/Ibl KJIETKHU:

0.5

0.5

17.10.2023

20.10.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

22

23

24

MUTOXOHJIPHH,
IUIACTHUIBI.
Jlaboparopnas pabota
«Hccnenosanue
IUIa3MOJIN3a U
JIEIJIa3MOJIn3a B
PacCTUTENBHBIX KJIETKaX»

HememOpanHubie
OpPTaHOM[IBI KJICTKH
Crpoenue U QyHKIUH
anpa

CpaBHuTENbHAS
XapaKTepUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3yueHue
CTPOCHUS KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

21.10.2023

24.10.2023

27.10.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

25

26

AccumMunanus u
JTUCCUMUJIISLIAS — JIBE
CTOPOHBI METa0OIU3MA.
Tunsl oOMeHa BeliecTs.
JIaGoparopHas paboTa
«3yuenue
KaTaJTuTUYECKOMN
aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl
WJIHM KaTallasbl)»

depMEHTATUBHBIN
XapakTep peaxkuuid

0.5

28.10.2023

07.11.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

27

KJIETOYHOTO
MeTabonu3Ma.
Jlaboparopnas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacIerIeHusl IePOKCHIa
BOJIOpOJIa B
PaACTUTENILHBIX U
KUBOTHBIX KJIETKAX)

Benku-akTHBaTOpHI U
OeIKU-UHTHOUTOPEI

10.11.2023

http://biologylib.ru/catalog

28

29

30

31

ABTOTpO(HBIN THIT
oOMeHa BEIIeCTB

dorocuntes

XeMOCHHTE3.
JlaGopatopHnas pabora
«CpaBHEHHE POLIECCOB
¢dboTocuHTE3a U
XEMOCHHTE3a»

AnaspoOHbIe
opranu3Msl. Buspbl
OpO’KEeHUSI.
JlabopartopHnast pabota
«CpaBHEHHE IPOLIECCOB
OpOXKEHMS U IBIXaHUS»

0.5

11.11.2023

14.11.2023

17.11.2023

18.11.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

32

AdpoOHBIE OPraHU3MBI.
DTanbl SHEPreTHYECKOro
oOMeHa

21.11.2023

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

33

34

35

36

37

38

39

DHeprust MeMOpPaHHOTO
rpaJieHTa MPOTOHOB.
Cunre3 AT®: pabora
npotoHHoi ATO-
CUHTAa3bl

Peakuuu marpruyHoro
CHUHTE3a

Tpanckpunuus —
Matpuunbiid cuHTe3 PHK

TpaHcnsuus U e€ 3Tarbl

Konuposanue
aMHHOKHCIIOT. Poiib
pubocom B OMOCHHTE3E
Oenka

Opranu3zanys reHoMa y
IIPOKAPUOT U DYKApHUOT
MonexkyisapHbie
MEXaHHU3MBbI IKCIIPECCUH
T€HOB y 9yKapHuoT

24.11.2023

25.11.2023

28.11.2023

01.12.2023

02.12.2023

05.12.2023

08.12.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

40

Bupycer —
BHEKJIETOUHBIE (hOPMBI
’KH3HU U 00JIUTaTHBIE
Mapa3uThl.
[TpakTuueckas pabora
«Co3ganaue MoIeIH
BHpYyCa»

0.5

09.12.2023

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

41

BupycHsie 3a60seBaHus
YeJI0BEKa, KUBOTHBIX,
pacTeHui

12.12.2023

http://biologylib.ru/catalog

42

HanorexHoinoruu B
OMOJIOTUH U MEIULIMHE

15.12.2023

http://biologylib.ru/catalog

43

44

45

JKu3HEeHHEBIN UK
KIIETKHA

MarpuuHblii CUHTE3
JTHK

XPpOMOCOMBI.
Jlaboparopuas pabora
«3yueHmne XxpoMocoM Ha
TOTOBBIX
MHUKpOTpernaparax»»

0.5

16.12.2023

19.12.2023

22.12.2023

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

46

Jenenue KiIeTku —
MHTO3

23.12.2023

http://biologylib.ru/catalog

47

Turbl KJIETOK.
Kapnokunes n
IUTOKHHES.
JlabopartopHnast pabota
«Habmonenne muros3a B
KJIETKaX KOHYUKa
KOpenika jJyka (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0.5

26.12.2023

http://biologylib.ru/catalog

48

Perynsuus xxu3HEHHOTO
IUKJIa KJIETOK

27.12.2023

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

49

50

OpranusMm Kak eIuHoe
1eJyoe

TkaHu pacTeHUN.
JlaGopaTopHas paboTta
«M3ydeHnue TkaHen
pacTeHuin»

0.5

29.12.2023

12.01.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

51

TkaH" )KUBOTHBIX U
yenoBeka. JlaboparopHas
pabora «3yueHue
TKaHEH KUBOTHBIX)

0.5

13.01.2024

http://biologylib.ru/catalog

52

53

Opraussl. Cuctemsl
opranoB. JlabopaTopHas
pabota «3y4yenune
OpraHOB IIBETKOBOTO
pacTeHus»

Onopa TCJIa OpraHu3MOB

0.5

16.01.2024

19.01.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

54

55

56

JIBrKeHHE OpraHu3MOB

ITutanue OpTraHnu3MOB

IIutaHue 1M03BOHOYHBIX
KHUBOTHBIX.
HI/IH_ICBapI/ITCJ'ILHaH
CUCTEMA YCIIOBCKaA

20.01.2024

23.01.2024

26.01.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

57

JIpIXaHHe OpraHn3MoB

27.01.2024

http://biologylib.ru/catalog
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http://biologylib.ru/catalog

I[BIX&HI/IC IIO3BOHOYHBIX

http://biol ib.

58 JKHBOTHBIX U YEJIOBEKa 0 30.01.2024 e
TpancnopT BewecTs y ) .

59 http://biologylib.ru/catal
OpraHu3MOB 0 30.01.2024 - RIOTO0VID. THEaiatod
KpoBeHocHas cucrema

60 http://bi ib.
MMO3BOHOYHEIX JKMBOTHBIX 0 03.02.2024 ttp://biologylib.ru/catalog
M YeIIOBEKa
Brinenenue y . .

61 0 http://biologylib.ru/catal
OPaHH3MOB 06.02.2024 T PRIOROMYID. Ao

62 3amuTa y OpraHu3MoB 0 09.02.2024 http://biologylib.ru/catalog
NmmyHHas cuctema ) .

63 : .
qeroBeKa 0 10.02.2024 http://biologylib.ru/catalog
Paszgpaxxumocts u . .

64 http://biologylib.ru/catalo
perymsius y OpraHu3MOB 0 13.02.2024 D:FRIOTOAYI.IL d
I'ymopasibHas perynsanus

65 Y SHIOKPHUHHAsS CUCTEMA 0 16.02.2024 http://biologylib.ru/catalog
’KHBOTHBIX M Y€JIOBEKA
@OpMBI pa3MHOKEHUS . .

66 0 http: logylib. |
OpraHU3MOB 17.02.2024 tp:/ibilogylib.ru/catalog

7 I1 http://biol ib.
6 0JIOBOE Pa3MHOXKEHUE 0 90.02.2024 p://biologylib.ru/catalog
. http://bi ib.
68 Metios 0 94.02.2024 ttp://biologylib.ru/catalog
I'amerorenes.
OO6pa3oBanue 1 pa3BUTHE . .
. http: .
69 ITOJIOBBIX KJIETOK. 0.5 27.02.2024 tp://biologylib.ru/catalog

JlaGopatopHnas pabora
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http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

70

71

«M3ydenue crpoeHus
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpernapaTrax»
NupuBunyansHoe

Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

3axiajka OpraHoB U

TKaHeH nu3 3apPOAbIIICBbIX
JIUCTKOB

01.03.2024

02.03.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

72

Poct u pazButune
KUBOTHBIX.
Jlaboparopuas pabota
«BplIsBIEHUE TPU3HAKOB
CXOZCTBA 3apO/bIIIeh
MO3BOHOYHBIX
KUBOTHBIX»

0.5

05.03.2024

http://biologylib.ru/catalog

73

74

Pazmuoxenue u
pa3BUTHE PACTEHUH.
JlabopartopHnast pabota
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHuin»

Hcropus craHoBIICHUS U
pa3BUTHUS TEHETUKH KaK
HayKu

0.5

09.03.2024

12.03.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

75

OCHOBHbBIE TIOHATHUS U
CHUMBOJIBI TCHETHUKU.
JlabopaTopHas pabota

0.5

15.03.2024

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

«Ipo3oduna kak 00BEKT
TCHETHYECKUX
HCCIIEIOBAHU I

76

3aKOHOMEPHOCTH
HacJe10BaHMs
IIPU3HAKOB.
MonorubpumaHoe
CKpEeUIMBaHUE.
IIpakTnyeckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpELIUBaHUsS Y
po30¢uib"

0.5

16.03.2024

http://biologylib.ru/catalog

77

Ilutonoruyeckue
OCHOBBEI
MOHOTHOPHUIHOTO
CKpEIIMBaHUS

19.03.2024

http://biologylib.ru/catalog

78

AHanusupyroniee
ckpemuBanue. Henomnnoe
AOMUHHPOBAHUEC

22.03.2024

http://biologylib.ru/catalog

79

Jurubpuaxoe
CKpeLIBaHHUE.
[IpakTnueckas pabora
«3yueHne pe3yapTaToB
TUTUOPUTHOTO
CKpCIIUBaHHS Y
IpO030(UITBI»

0.5

23.03.2024

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

80

IMuTonoruueckue
OCHOBBI JUTHOPUTHOTO
CKpEILLIMBaHUS

02.04.2024

http://biologylib.ru/catalog

81

CuerieHHoe
HACJIELOBAHUE
MIPU3HAKOB

05.04.2024

http://biologylib.ru/catalog

82

XpOMOCOMHasi TEOpHs
HACJIEICTBEHHOCTHU

06.04.2024

http://biologylib.ru/catalog

83

84

I'eneTuka nona

T'enoTun kak nejxocTHas
cucreMa

09.04.2024

12.04.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

85

86

I'enernueckuii KOHTPOJIb
pa3BUTHUS PACTCHUH,
YKUBOTHBIX U YEJIOBEKA

N3menunBoCTh
IIPU3HAKOB. Bubl
N3MEHYUBOCTH

13.04.2024

16.04.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

87

MonuduxanonHas
U3MEHUYUBOCTD

19.04.2024

http://biologylib.ru/catalog

88

BapuauuonHsslii psa u
BapUaLlMOHHAs KpUBasl.
JlabopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH.
[Toctpoenue

0.5

20.04.2024

http://biologylib.ru/catalog



http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog
http://biologylib.ru/catalog

89

BApUALIMOHHOTO psijia U
BapHaIllMOHHON KPUBOI»

I'enoTunuueckas
H3MEHYNBOCTb.
KomMOunatusHas
H3MEHYNBOCTD

23.04.2024

http://biologylib.ru/catalog

90

91

92

93

94

95

MyTanronHas
W3MEHYUBOCTb.
[IpakTnueckas pabora
«MyTanuu y 1po30Quisl
(Ha rOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTH
MYTalMOHHOTO
nporecca. JNMUIreHeTHKa
Y SIIUT€HOMHKA

I'enetuka yenosexa.
[IpakTnueckas pabora
«CocTaBiieHUE U aHAJIU3
POIOCIOBHON»

MeTtoasl METUITMHCKON
T€HETUKU

3HayeHne MEeIUIIMHCKON
T€HETHUKHU B
MIPEIOTBPANICHUH H
JIEUEHUH T€HETUYECKUX
3a00/I€BaHNH YeIOBEKa

OCHOBHBIE TTOHATHSA
CEJICKLIVH.

0.5

0.5

0.5

26.04.2024

27.04.2024

30.04.2024

03.05.2024

04.05.2024

07.05.2024

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog

http://biologylib.ru/catalog
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http://biologylib.ru/catalog

Jlaboparopnas pabota
«3yuyenue copToB
KYJIbTYPHBIX PACTCHHH U
MOPOJI TOMAIITHUX
KUBOTHBIX)

MeToabl CeNeKIIMOHHON
pabotsl. JlabopaTopHas

http://nrc.edu.ru/est

http://www.ebio.ru/index-1.html

http://bio.1lseptember.ru

9 | pabora sysenne 05 10.05.2024 http://biologylib.ru/catalog
MeTOﬂOBuceﬂeKHHH http://www.ecosystema.ru
pacTeHrn» http://dronisimo.chat.ru/homepage1/ob.htm
http://nrc.edu.ru/est
JlocTrkenus cenexunn http://www.ebio.ru/index-1.html
97 pacTeHUH U KUBOTHBIX. 0 http://bio.1september.ru
IIpakTnueckas padbota 11.05.2024  http://biologylib.ru/catalog
«[IpuBuBKa pacTeHUII» http://www.ecosystema.ru
http://dronisimo.chat.ru/homepagel/ob.htm
http://nrc.edu.ru/est
C http://www.ebio.ru/index-1.html
OXpaHEHUE, U3YUYCHUE U -
98 . 0 http://bio.1september.ru
14.05.2024  http://biologylib.ru/catalog
TCHCTHHCCKUX pecypcos http://www.ecosystema.ru
http://dronisimo.chat.ru/homepagel/ob.htm
brorexHomnorns kak http://nrc.edu.ru/est
Hayka i 0Tpaciib http://www.ebio.ru/index-1.html
99 IIPOU3BOJICTBA. 05 http://bio.1september.ru
IIpakTryeckas pabora 17.05.2024  http://biologylib.ru/catalog

«3yueHne 0ObEKTOB
OMOTEXHOIOTUNY

http://www.ecosystema.ru

http://dronisimo.chat.ru/homepagel/ob.htm



http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ecosystema.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ecosystema.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ecosystema.ru/
http://dronisimo.chat.ru/homepage1/ob.htm
http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
http://bio.1september.ru/
http://biologylib.ru/catalog
http://www.ecosystema.ru/
http://dronisimo.chat.ru/homepage1/ob.htm

http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
OcHOBHbIE HaNPaBICHUS -
100 CHHTCTHICCKO 1 0 http://bio.1september.ru
18.05.2024  http://biologylib.ru/catalog
Guonornu http://www.ecosystema.ru
http://dronisimo.chat.ru/homepagel/ob.htm
http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
101 XpOMOCOMHAsI ¥ T'€HHAas 1 0 http://bio.1september.ru
HHXKCHEPUs 21.05.2024  http://biologylib.ru/catalog
http://www.ecosystema.ru
http://dronisimo.chat.ru/homepagel/ob.htm
http://nrc.edu.ru/est
http://www.ebio.ru/index-1.html
102 MenumacKe 1 0 http://bio.1september.ru
OMOTEXHOIOTHH 24.05.2024  http://biologylib.ru/catalog
http://www.ecosystema.ru
http://dronisimo.chat.ru/homepagel/ob.htm
PesepBHBIiT ypOK.
[ToBTOpEHUE,
103 000011IEHHE, . 0 25.05.2024
CHCTeMaTH3alus 3HaHuH
OBHIEE KOJIMYECTBO 103 135
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11 KIIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne ara U(ppoBbIE
n/n Tewa ypoka Bcero Konrponbubie |- Ipaxririeckue ilsyqelmﬂ :)Iﬁfc)l;l;oBaTeﬂbnble
padoThI padoThI pecypenI
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JBHoKyIE CHIIBI SBOJIIOLMA BUIOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyimecTBoBaHue, 1
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD
4 dopMUpOBaHUE CHHTETUYECKOW TeOpUHr 1
IBOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MpoIlecca: 1
MHUKPOIBOJIIOIUS U MAKPOIBOIIOLIUS
5 [Tonmynsius — 3neMeHTapHas eIMHULA 1
3BOJIIOLIMU
3aKOH reHETHYECKOTo paBHOBecus JIk.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 05
paboTa «BbIsBIICHHE H3MEHYMBOCTH Y '
oco0eill 0HOTO BH1a»
8 DneMeHTapHbIe PaKTOPHI HIBOIOIUN 1
9 D¢ ekt ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBILIKA
10 Murpauuu. M3o0aumumn nomymsmii: 1
reorpaduyeckas, OuoIornueckas
11 EcrecTBeHHbII 0TOOp — HanpaBIAIOMINN 1

(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlabGopaTtopHas pabora «3yueHue
apoMop(}030B ¥ UAKOATANITAIIMN Y
pacTeHUi U KUBOTHBIX)»

0.5

14

15

16

[Tpumeps! mpucrocoOaeHui y
OpraHu3MoB: Mopdosornyeckue,
¢busnonoruueckue, OHOXMMHUECKUE,
noBeaeHuyeckue. JlabopaTopHas pabora
«[IpucnocodbneHnss OpraHu3MoB U UX
OTHOCHTEIbHAs 1[EIeCO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas padora «CpaBHeHUE
BUJIOB 110 MOP(HOIIOTUYECKOMY
KPUTEPUIO»

Crpykrypa Buza

0.5

0.5

17

18

19

BunooOpa3oBanue kak pe3ynbTaT
MHUKPO3BOJIOLUN

CBs13b MUKPOIBOJIOINH U
SMUAEMHOJIOTHH

Maxpoasomtonus. [Taneonronornueckue
METO/Ibl U3yUYEHHUSI IBOTIOLUN

20

buoreorpaduueckre METOIbI H3YUCHUS
3BOJIIOLIUA

21

OMOpPHUOIOTHYECKHE U CPABHUTEIHHO-
Mopdororuueckre MeTo Ibl U3ydeHHs
DBOJTIOIUHN




MoneKkynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MAaTEMaTHYCCKUE
METO/IbI U3YUYCHHSI IBOTIOIIUN

23 OO01mre 3aKOHOMEPHOCTH BOJTIOIIHH

24 AnantuBHas paauaius.
HepaBHOMEPHOCTH TEMIIOB SBOJIFOIHH

o5 HayuHnbie runmoTressl IpOUCX 0K ICHUS
KU3HHU Ha 3emIie

26 JloHay4YHBIC MPEACTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUYECKON
IBOJTIOIIAH

28 ['unoTe3bl 3apokIeHUs )KU3HU
WcTopus 3emau 1 METOABI €€ U3yUCHHUS.

29 JlaboparopHas padota «/3yuenue u 05
OTMCaHNE UCKOTAeMbIX OCTaTKOB '
JPEBHUX OPTaHU3MOBY

30 HauanpHbie 3Tanel opraHnyeckoin
IBOJTIOIIAH

31 OBONIOIUSA 2YKapHOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHOro mupa. [Ipaktuyeckas 05
pabora «3yueHue ocoOeHHOCTEM '
CTPOCHHS PACTCHHM Pa3HBIX OT/EIOB)

33 OCHOBHBIE 3TaITbI BOJIOIIUN YKHBOTHOTO

MHUpa




OBosnronus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xu3uu Ha 3emMie 1o 3pam u
nepuoam

36 MaccoBble BBIMUpaHUS —
9KOJIOTHYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMEeHHbIN SKOJIOTUYECKUN KPU3HUC,
€ro 0COOCHHOCTH

38 CoBpeMeHHasE CUCTEMa OPTaHUIECKOTO
MIPOLILIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIBI
OpPTraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O YEJIOBEKE

41 PasButne npeacrasnenuii o
MIPOUCXOXKJACHUN YeTTOBEKa
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «3ydeHne 0cCOOCHHOCTEH 0.5
CTPOCHHMS CKeJIeTa YeJIOBEKa, CBA3aHHBIX
C MIPSMOXOXKICHUEM»

43 JIBM>KyIIMe CUiibl aHTPOIIOTEHE3a

44 CooTHo1IeHrne OMOJIOTHYECKUX U
COIMATBLHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJUU AaHTPOIIOTEHE3a

46 [Taneorenerrka 1 NajeoreHOMHKA

47 DBOJTIONHS COBPEMEHHOTO YeTIOBEKA




48

Yenoseueckue packl. [Ipaktnyeckas
pabota «/3ydeHue IKOJIOrHIeCKUX
ajanTaluil 4eJIOBEKa

0.5

49

MG)KHI/ICL[I/IHJII/IHapHBIe MCTOAbI
AHTPOIIOJIOTuHr

50

51

52

3apO}K,I[eHI/IC N pa3BUTHE DKOJIOI'Un

Mertoabl sxkonoruu. Jlaboparopuas
pabora «3y4eHne METO10B
IKOJIOTHYECKUX UCCIICTOBAHHUI
3HadyeHne YKOJIOTMYECKUX 3HAHUMI JUIS
4enoBeKa

0.5

53

54

55

56

57
58

Dkosorudeckue GpakTopsl

Abuornueckue pakropbl. CBET Kak
sKosiorudeckuit paxrop. JlaboparopHas
pabota «BbIsiBICHHE TPUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETa»

Abuotnueckue dakropsl. Temmneparypa
KaK 2KOJIOTUYECKUI (akTop.
JlabopaTtopHas paborta «BrisBieHue
MIPUCTIOCOOJIEHUN OPTraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)
AbuoTtnueckue paxkropsl. BraxxHocTs
KaK 9KOJIOTUYECKUI (paKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
O0COOCHHOCTH PAaCTEHHI U3 pa3HBIX MECT
oOUTaHUSI»

Cpenpl 0OUTaHMS OPraHU3MOB

buonornueckue puTMsl

0.5

0.5

0.5




59

XKuznennsie GopMbl OpraHu3MOB

60 buotnueckue GpakTops
3HavueHre OMOTUYECKUX B3aUMOICUCTBUI

61 JUISL CYILIECTBOBAHUS OPTaHU3MOB B Cpejie
oOuTaHus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMYJISILIUH
OcHOBHbIE TIOKa3aTeNN MOMYJIALHUN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3PACTHAS U
M0JIOBAsi CTPYKTYpa
OcHoOBHbIE MIOKa3aTeNN MOMYJIALIHUN:

64 PO1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIAN

65 DKojorudeckasi CTpyKTypa MonyJssiuu

66 JluHamMuKa TMOMYJSALIUU U €€ Perysaius

67 KpuBble pocTa YHCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJiorryecKasi HuIa BUa.

68 JIaGoparopHas paboTa 05
«[IpucnocobneHus: ceMsiH pacTeHHH K '
pacceneHuIo»

69 Bun kak cucrema nonynsiuit

20 3aKOHOMEPHOCTH TIOBEJICHUST U MUTPAIIHiA
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTemMa

73 KpyroBopot BemecTB ¥ MOTOK YHEPTHH B

OKOCHUCTEME




74

OcCHOBHBIC TOKA3aTEIN YKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 W3meHeHns cooO1ecTB — CYKIIECCHH
[TpupogHbIe SKOCHCTEMBI. DKOCHCTEMBI

77 03ep U peK. DKOCUCTEMbI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboakocucremsl. [Ipaktuueckas pabora

80 «3yueHne u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB
B DKOCUCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arpsI3HEHUI

82 Pa3HBIX THUTIOB HAa CyOOpTaHM3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM 1
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapHas
o0osouka 3emiu

84 Yuenue B. . Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
o6uochepsl

86 KpyroBopoTs! BemiecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH 6Hochepsl. OCHOBHBIE

OMOMBI CyIIU




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI H UX TPHYUHBI

90 BosneiicTBue genoBeka Ha 6mochepy

91 AHTpPONOT€HHOE BO3/ICUCTBHE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupobl

03 OCHOBHbBIE IPUHIIMIIBI YCTOHYNBOTO
Pa3BUTHSI YEIIOBEUESCTBA U TIPUPOIBI
ParnmonanbsHOE IPUPOIONIOIB30BaHUE U

94 COXPaHEHHE OMOJIOTHIECKOTO
pa3zHooOpa3us 3emiu

95 O06o0mIeHne 110 TeMe «MUKPOIBOIOIHUS
U €€ pe3yIbTaThD»

96 O6o06menne o Teme «MaKpoIBOIIOLUS
U e€ pe3ysbTaThl»

97 O6o006menue no Teme «lIpoucxoxnenue
U pa3BUTHE KU3HU Ha 3eMiie»

98 O6061menue o Teme «IIpoucxoxaeHue
YeJI0BEKA — AaHTPOIIOTEHE3

99 O06o0011eHne 1o TeMe «DKOJIOTUS — HayKa
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)

100 O6061meHne no TeMe «OpraHu3Msbl U
cpena oOuTaHus»

101 O006111eH1E 1O TEME «DKOJIOTHUS BUIOB U
TTONYJIALINI»

102 O6061menue o teme «buochepa —

rio0anbHas SKOCHCTEMA




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5






YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorusa. O6mast 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I"., Conun
H.N., 3axaposa E.T.; nox penakiueii 3axaposa B.b., O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiectBo «M3aaTenscTBO
«IIpoceemienue»

buonorus: obmras 6monorus. 10 kimacc: ba3zoBrlii ypoeHb: yueOnuk/ B.1.

Cusorna3zoBa, .b. Aradonosa, E.T. 3axaposa.- M.: JIpoda, 2020.

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

DJIEKTpOHHAs Bepcus ra3eThbl « buonorush» u caut i yuurens «f uay Ha ypok
ouonoruny». Bece MmaTepualibl, Ha OCHOBE KOTOPBIX CO3/1aH CAWT, ObLIN
ommyOnrKoBaHbl B razete "buonorusa". Ha caiite npencraBieHbl MaTepuanbl K
ypokaM 110 pasnenaM: boranuka; 3oomorus; buomorus .Yemosek; O0mas

ouomorus; Oxoyorus; [loaroroBka K sK3aMeHaM.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETH
HMHTEPHET

http://nrc.edu.ru/est

http://www.ebio.ru/index-1.html

http://bio.1september.ru

http://biologylib.ru/catalog

http://www.ecosystema.ru



http://dronisimo.chat.ru/homepagel/ob.htm






