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MNOSACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo yueOHOMy mpenmery «buomorusi» (mamee - Ouojorus) Ha
ypOBHE cpeaHero ofmiero odpazoBaHusi pa3paboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 odbpazoBanuu B Poccuiickoit deneparumy»,
OI'OC COO, Konnenuuu npenojaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOXKEHUH (henepabHON pabouei mporpaMMbl BOCITUTAHUS.

CornacHo nonoxenusm OI'OC COO npoduibHble y4eOHbIE MPEAMETHI,
u3y4yaeMble Ha YIIyOJIEHHOM YpOBHE, SIBIAIOTCA crocoboM nuddepeHunanuu
oOydeHHs Ha ypOBHE CPEIHEr0 OOIIero OOpa30BaHWS W MPHU3BAHBI OOCCIICUYHTH
IPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEOHUM OOIIKMM, CpPEIHUM
npo(ecCHOHAIBHBIM U BBICHIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 dTUX
y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH Ha MPHUOPUTETHOE pEIleHUE
00pa30BaTeNbHBIX, BOCIMUTATENBHBIX U Pa3BUBAIONIMX 3a7ad, CBA3AHHBIX C
npodopueHTanuen 00yJaronuxcs U CTUMYJIUPOBAHHEM HMHTEpEca K KOHKPETHOU
0071aCTH HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
TICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Tporpamma no ydeObHomMy mpeamery «buosorusi» HaéT mpeacTaBiIeHUE O
Hend W 3ajadax u3ydeHus ydeOHoro mpeamera «buonorus» Ha yrryOiaéHHOM
YpOBHE, ompesenseT 00s3arenbHoe (MHBapHaHTHOE) MIPEIMETHOE COEPKaHUE, €T0
CTPYKTYpHpOBaHHWE TIO pasfeiaM U TeMaM, pachpelereHrue Io Kiaccam,
PEKOMEHJIyeT TMOCEeI0BaTEIbHOCTh M3YUYEHUs ydyeOHOro Marepuana ¢ y4&ToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKA YYEOHOTO IpoIriecca,
BO3pPacCTHBIX OCOOEHHOCTel oOydarommuxcsi. B mporpamme mno Ouosioruu
peanu30BaH TPUHIMI TMPEEMCTBEHHOCTH C H3yYeHHEeM OHOJIOTUM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Omarogapss 4YeMy  IPOCMaTpHUBAETCS
HAIpaBJIICHHOCTh Ha TOCIEyIollee pa3BUTHE  OHOJIOTMYECKHX  3HAHUM,
OpUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUICHHS, TPEJCTaBICHUH O 37A0pOBOM 00pas3e JKHU3HH, Ha
BOCIUTaHHE OEpexKHOr0 OTHOLIEHUS K OKpyKalolled mnpupogHoi cpene. B
nporpaMme Mo OWOJIOTMHM TakKe IOKa3aHbl BO3MOXKHOCTH Yy4eOHOro mpeamera
«buonorus» B peamuzauuu TpeboBanuit DPIOC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yibTaraM OOydYeHHS U B
dbopMUpPOBAaHMM  OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEILHON  JESTEIHHOCTH
o0Oy4aromuxcsi MO0 OCBOEHHUIO COJEp)KaHUsS OHOJIOTHYECKOro OOpa3oBaHUs Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHusl.

VYueOusblit npenmer «buonorus» Ha ypoBHE CpeaHETo OOIIero oOpa3oBaHMs
3aBepHIaeT OuOJOrMYecKkoe o0Opa3oBaHME B IIKOJIE M OPHUEHTUPOBAH Ha
pacmipeHre M yriyoJaeHue 3HaHUN 0O0ydYarolIMXCsi O YKMBOW MPHUPOAE, OCHOBAaX



MOJICKYJIIPHON W KJIETOYHOW OWOJIOTHH, ASMOPUONOTHM U OHOJOTHUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUH, BOJIOLUOHHOTO YUEHUS U SKOJIOTUH.

N3yuyenne yueOHOoro mnpeamera «buonorus» Ha ynIyOJI€HHOM YpOBHE
OpUEHTHPOBAHO HA MOATOTOBKY OOYYAIOMIMXCSA K MOCIEAYIOIIEMY MOJIYyYEHHUIO
Ouonoruyeckoro  oOpa3oBaHUST B  By3aX M OPTraHW3alUsAX  CPEIHETO
npodeccuonanbHoro oopazoBanusi. OCHOBY €ro COAEp X aHUsI COCTABIISIET CUCTEMA
OMOJOTrMYECKUX  3HAHWM, TMOJYYEHHBIX MpPU  HU3YYEHUH  OOydaroIIMMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKHUX Pa3/leOB OMOJOrMU HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kjaccax 3TH 3HaHHUS TMOJNYYalOT pa3BUTHE. Tak,
paciidpeHsl M yniIyOneHbl OMOJOTMYECKHE 3HAHMS O PACTEHUSX, MXUBOTHBIX,
rpubax, OakTepHsiX, OpPraHM3ME 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTAX >KHU3HH,
JOTIOTHUTENIBHO BKJIIOYEHBI OMOJIOTHYEeCKUE CBEACHUS MPUKIAJHOTO U TOUCKOBOTO
XapakTepa, KOTOpPble MOXHO HMCIOJb30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTETparusi OWOJIOTHYECKUX 3HAHWH C
COOTBETCTBYIOUIMMH 3HAHUSMH, IOJYYEHHBIMH OOYYarOIIMMHCS TpU H3YyUYEHHUH
bu3KMKU, XUMHH, Teorpaduu U MaTeMaTUKH.

Crpykrypa mnporpammbel 1o ydeOHomy mpeamery "buonorusa" orpaxkaer
CUCTEMHO-YPOBHEBBIII W 3BOJIOLMOHHBIA MOAXOABl K HW3YYEHUIO OHOJIOTHUU.
CornacHo MM, U3y4aroTCsl CBOIMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIS1 AKUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpPraHHU3aIlMH, SBOJIOIMN OPraHMYECKOTO MUpa Ha 3emIie,
COXpaHEHHs OHMOJOTrMYEecKOoro paszHooOpa3us miuaHeTsl. Tak, B 10 kiacce
U3YYAIOTCS OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOW OHONOrvM, 3MOpPUOJIOTHH H
OMOJIOrUU PA3BUTHSA, T€HETHUKU U CEJIEKLUUH, OMOTEXHOJIOTMHU U CUHTETHYECKOU
OMOJIOTHY, aKTYaJU3UPYIOTCS 3HAHHUS OOydaromuxcsi Mo OOTaHWKe, 300JI0THH,
aHatromuu, (Qusmonorun uenoBeka. B 11 kjacce u3ydaroTcs 3BOIIOLMOHHOE
y4eHHUE, OCHOBBI IKOJIOTHH U YueHUe 0 ouocdepe.

VYueOnslii npeamer  «buonorus»  npusBaH  00ecEYUTh  OCBOEHUE
oOyyaromuMucs: OMOJIOTUYECKUX TEOPHU U 3aKOHOB, WJIEH, MPUHIIUIIOB U TPaBUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHMHM, MHOTOOOpa3uM U OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, MOMYJISIUH,
OMOLIEH03a, YKOCUCTEMBI, O BBLAAIOIINXCSA HAYYHBIX JTOCTUKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUH, MPUKIIAIHBIX aCIIEKTax OMOJIOrMYecKux 3HaHui. [
pa3BUTUS M MOJJEpXKaHUS HHTepeca oOydarolmuxcs K OWOIIOTHH HapsAay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOTO Marepuaja B COJAEP>KaHUU MPOTPAMMBbI
o OMOJIOTUM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS U Pa3BUTHS
TOM WM HMHOW 00sacTh OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeixHBIX
yUEHBIX B PELICHUE BAKHEHIINX OMOIOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb u3yuenus: yuebnoro npenmera «buonorus» Ha yrimyOnéHHOM ypoBHE —
OBJIaJICHWE  OOYyYarOUIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOMN



OpraHu3allud >KUBBIX CHCTEM pAa3HOTO paHra H NPUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HaHUS B (GOPMUPOBAHUU MHTEpEca K ONpeAesiEHHON 001acTH
npo(ecCHOHANIBHON JAESTENIbHOCTH, CBA3aHHOM ¢ OuWojoruen, win K BbIOOPY
y4eOHOT0 3aBEJICHUS 1JIsl MPOAOKEHUSI OMOJIOTHYECKOr0o 00pa30oBaHus.

JlocTwkenne 1enu u3ydeHws yudeOHoro mpeamera «buomorus» Ha
yDIyOJIEHHOM YPOBHE 0OECIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOEHHUE O0YyYalOlMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOrMYECKUX TEOPUSX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KAPTUHY MHPA; O
CTPOCHUH, MHOT000pa3Mu M OCOOCHHOCTSIX OWOJIOTMYECKHUX cHcTeM (KIIeTKa,
OpraHu3M, MOMYJSLUs, BUJ, OMOreoreHo3, onocdepa); o BbIJAIOIMIUXCS OTKPHITHIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSX B OMOJIOTUH;

O3HAaKOMJIEHHE OO0yYarolmuxcs C METOJaMU [O3HaHUS KUBOM MPUPOJIBI:
UCCIICIOBATEIbCKUMU ~ METOAaMH  OMOJIOTMYECKUX HayK (MOJEKYISIpHOW W
KJICTOYHOU OMOJIOTMH, SMOPHUOIOTUH U OWOJIOTUH PA3BUTHS, TEHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTMU W CHHTETHYECKOM OWOJIOTMH, TMAaJCOHTOJIOTHH, SKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TPOBENCHUS OWOJIOTMYECKUX HCCIIEOBAaHUN B
nabopatopuri ©W B nOpupoie (HaOdoAeHUE, U3MEpPEHUE, SKCHEPUMEHT,
MOJIEJIUPOBAHHUE);

OBJIaJICHUE  OOyYalolUMMHUCA YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOIUTh,
aHAJIM3UPOBAaTh M MCHOJIb30BaTh OMOJOTMYECKYI0 HH(POPMAIIMIO; IOJIb30BATHCS
OMOJOrMYeCKOM TEPMUHOJIOTHEN M CUMBOJIMKOM; YCTAaHaBIIMBATH CBSI3b MEKIY
pa3BUTHEM OHMOJOTMH U COIMAIbHO-SKOHOMHYECKUMH U  IKOJIOTHYECKHUMHU
npobjJeMaMH 4YeJIOBEYECTBa; OLIEHUBATh IOCJEICTBUS CBOEW NEATEIBHOCTU IO
OTHOIICHUIO K OKpYXalollled NPUPOIHON cpelie, COOCTBEHHOMY 3I0pPOBBIO H
3I0POBBI0  OKPY’KAIOIIMX  JIIOAEH; OOOCHOBBIBaTH W COOMIOAATb  MEpHI
npo(pUIaKTHKK WH()EKIMOHHBIX 3a00JIEBaHU, NIPAaBUJIA MOBEACHUS B MPUPOJE U
obecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HENEATCTLHOCTH B YPE3BBIYAMHBIX
CUTyallUsX TPHUPOAHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTephU30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITHS B 00IaCTH OMOJIOTHH;

pa3BUTHE y O0yYaromUXCd MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B TMpOIECCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMH
UCCIIEZIOBAaHUSAMU B OHMOJOTMM, pEIIaeMbIMH €0 MpoOIeMaMH, METOAOJIOTHEN
OMOJIOTrUYECKOTO UCCIIEeIOBAHUS, MPOBEACHUS IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUH,
penieHus: OMOJOTMYECKUX 3a7ad, MOJETUPOBAHMS OMOJOTMYECKUX OOBEKTOB H
IPOLIECCOB;

BOCHHUTAaHKUE Y OOYYarOMIMXCs [IEHHOCTHOTO OTHOILICHHS K KHBOW MPUPOAE B
IIEJIOM U K OTIIEJbHBIM €€ 00bEeKTaM M SIBICHUSM; (hOPMUPOBAHUE IKOJIOTHUECKOH,



TeHETHYECKON TPaMOTHOCTHU, OOIIEH KyIbTYphl MOBEACHUS B IPUPOJIC; UHTETPALIIH
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHre  OOy4aroMMMHCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOJONONB30BaHUU (COONIONEHUE TMPaBWI TOBEACHUS B MPUPOJEC, OXPaHbI
BHJIOB, KOCHCTEM, OMOC]epsl), COXpaHEHHH COOCTBEHHOTO 3J0POBbS M 3I0POBBS
OKpY)KaloIux Jroned  (coOmromeHus Mep  Opo(MIakTUKH — 3a00JIeBaHUH,
obecrieueHrne OE30MAaCHOCTH JKU3HENEATEIHPHOCTH B UYPE3BBIYAMHBIX CHTYaIHsIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHHS
OMOJOrMYeCKUX 3HAHUIM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/aHWE  yCIOBUW IS  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMHUCS
WHIUBUyaIbHON oOpazoBaTenbHOU TPaeKTOPUH, crocoOCTBYIOIIEH
NOCIIEAYIOMEMY TPOPECCUOHATFHOMY CaMOOIPEICICHUI0, B COOTBETCTBUH C
WH/IMBHUIyaJIbHBIMH HHTEPECAaMH U MMOTPEOHOCTSIMHU PETHOHA.

OO1iee 4nCIO YacoB, OTBEACHHBIX HA M3y4YeHHE OMOJOTHH HA YIITyOJICHHOM
ypOBHE cpeaHero oomiero obpasoBanus, coctasisier 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heziento), B 11 kimacce — 102 yaca (3 yaca B Henedio).

Ot16op opraHuzalMoHHBIX (OPM, METOIOB M CPEACTB OOyuUeHHsS OUOJIOTHUU
OCYIIECTBIIICTCA C y4€TOM CIenr(UKH €ro COACpKaHWS M HAMpaBICHHOCTH Ha
OpONOJKEHHE OHOJIOTMYECKOrOo OOpa3oBaHHMA B  OpraHU3alUsAX CPEIHEro
po(heCcCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

O0s13aTeNbHBIM YCIIOBUEM MPU 00yYE€HUH OUOJIOTUH Ha YIiTyOlIEHHOM ypOBHE
ABIISIETCSL TIPOBENEHUE JTaOOpaTOPHBIX W TMpakTU4YecKux pador. Takke ydactue
0Oy4Yaromxcsi B BBIMOJHEHUH MPOEKTHBIX U y4eOHO-HCCIIEN0BATEIbCKUX PadoT,
TEMaThKa KOTOPBIX  OIpeleNsieTcsl Y4YuTeleM Ha OCHOBE  HMMEIOIIUXCS
MaTepUabHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUU.



COAEPXAHME OBYYEHMUSA
10 KITACC

ConepxaHue MporpamMMbl, BBIICICHHOE KYpCU8OM, HE BXOIUT B MPOBEPKY
rocynapcTBeHHo# utorooii arrectauuu (I'MA).

Tema 1. Buosiorusi kKak Hayka

CoBpemenHass OMOJIOTHs — KOMIUIEKCHas1 Hayka. Kparkas uctopust pa3BUTHS
owonmornu.  buomormyeckue  HayKd W H3yyaeMble ~UMH  TPOOJIEMBI.
OyHIaMEHTAJIbHbIE, TPUKIAIHBICE M TOWCKOBBIC HAyYHBIE MCCICAOBAaHUS B
OHOJIOTHH.

3HaueHne OWONOrMH B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOMU
kaptuHbl mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruel. 3HaueHHE OHOJIOTHU B
MPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa: MEIAUIIMHE, CEIbCKOM XO35HCTBE,
MPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoncTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. JapsuH,
V. I'apgen, . Menaens, B. W. Bepuanckuu, U. 11. [1anos, U. 1. Meunukos, H. 1.
Basunos, H. B. Tumodeen-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmumbel u cxembl: «CBA3bp OMONOTMM C JAPYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble CCTEMbI M UX M3yYeHHUE

KuBpie cucTeMbl Kak mpeaMer wulydeHus Owojorur. CBONCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb,
CJIOXKHOCTh W YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KJICTOYHBIN,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIALMOHHO-BUI0BOH, AKOCHUCTEMHBIN
(OuoreoneHoTnueckuit), Oumocdepnsuiil. Ilpoueccrl, NpoUCXOASIINE B KUBBIX
cuctemax. OCHOBHBIC TPHU3HAKK KUBOTO. JKU3Hb Kak (hopMa CyIEeCTBOBAHUS
Marepun. Haykn, n3ydaroime )KUuBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpPTaHU3AIUH.

N3yuenne xuBbIX cucTeM. MeTtonbl Ouosorudeckoil Hayku. HalGmromenwue,
M3MEPEHHE, SIKCIIEPUMEHT, CUCTeMaTH3alusl, MeTaaHanus. [IoHsTHe 0 3aBUCUMOM U
HE3aBUCUMOM repeMeHHOM. [lmanupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka runore3. Hynesas runore3a. [loHsiTue BHIOOPKU U €€ HOCTOBEPHOCTD.
Pa3z6poc B Owonornueckux mgaHHbIX. OIEHKAa JOCTOBEPHOCTH ITOJYyYCHHBIX
pe3yapTaTtoB. I[IpUUMHBI HCKa)XEHUS PE3YJIbTaTOB JKcrepumeHTa. lloHsarue
CTAaTUCTUYECKOIO TECTA.

JdemoncTpanumn



Tabmumet um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornyeckue
cucteMmbl», «CBONCTBa KUBOM Marepun», «YPOBHUM OpPraHHU3alUHU KHUBOU
npupoael», «CTpoeHHe KUBOTHOW KIETKM», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opranusma», «buoreonenos», «buocdepar, «Meroasl
V3YUYCHUS )KUBOU ITPUPOIBD).

ObopynoBanue: 1aboparopHoe 000pyaI0BaHUE sl MPOBEJACHUS HAOMIOACHUIA,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «licronb3oBaHWE pPa3IMYHBIX METOAOB IIpHU
V3YUYCHUU KUBBIX CUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykrypHO-(QyHKIMOHANBHAS eauHUIA >KuBoro. Mcropus
oTkpbITus KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lBans,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOXEHHS COBPEMEHHON KIETOYHOM
TEOPUH.

Metonbpl  MOJIGKYJISIPHOM M KJIETOYHOHW  OWOJIOTHH:  MHKPOCKOIIHSI,
xpomarorpadusi, 31eKTpodope3, METOA MEUEHBIX aTroMoB, AuddepeHIuaIbLHOe
HEHTPU(PYTUPOBAHKUE, KYJIBTUBUPOBAHUE KIETOK. M3yueHue @DuUKCUpPOBAHHBIX
KZ1emoK. JNEeKTPOHHas MUKpockonus. Kougoxanonas muxpocrkonus. Bumanvroe
(npusicusHeHHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

TaOnuipl 1 cxeMbl: «CBETOBOW MHUKPOCKOI», «NEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHS METOI0B MUKPOCKOITAMY.

OO0opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pacTUTENbHbIX,
YKUBOTHBIX M OaKTEpHaTbHBIX KJIETOK.

IIpakTuueckass padora «l3yyeHue METOAOB KIETOYHOW OHOJIOTUH
(xpomarorpadus, anekrpodopes, muddepeHanbHOe EHTPUBYTUPOBAHUE,
[I1IP)».

Tema 4. XuMudeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma u e€ pomp Kak pacTBOPHUTENA, PEarcHTa, y4acThe B CTPYKTypPUPOBAHUHU
KJIETKH, TETUIoperyisiiui. MuHepanbHbIe BEIIECTBAa KJIETKH, WX OMOJOTHYECKas
poJib. Poib KaTHOHOB M aHUOHOB B KJIETKE.

Opranunyeckue BelIeCTBAa KIETKU. bHOJIOrHMYecKkne moJuMepbl. benku.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi mosiekynbl. [lepBuyHas
CTpyKTypa Oenka, TEenTHAHAs CBI3b. BTOpudYHAas, TpeTWdyHas, YETBEPTHUUHAS
cTpykrypel.  [enarypamus. CpoiictBa OenkoB. Kimaccudukanus  Oenkos.
buonornueckue GpyHkiuu 6eaKkoB. Ilpuonsi.



VYrneBoapl. MoHOCaxapuibl, JUcaxapyibl, OJUTOCAXapyuabl U NOJUCAXapUIbI.
O6mwmit mnaH CcTpoeHus U (U3UKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonorunueckue QpyHKIMH YIII€BOIOB.

Jlunuasl. TunpopunsHO-ruapododHbIe cBOMcTBa. Kiaccudukanus Tunuaos.
Tpurmunepunbl, dbochorunuabl, BOCKH, CTepouabl. buomornmueckue QGyHKITUU
aunuaoB. OO0mMe cBOMCTBA OUOIOTMYECKUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. Crtpoenue HyKIEMHOBBIX KHUCIOT.
Hyxneorunpr. [punnun kommiementapHoctu. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MecronaxoxaeHue u ouonornueckue gpynknuu JJHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B moliekysne ATO.
buonornyeckue gpynkiun AT®. BoccTaHOBIEHHbIE TEPEHOCUNUKH, UX (QYHKIUU B
KIeTke. /[pyeue wuyxneosuompugpocgpamor (HT®P). Cexenupopanue JIHK.
Memoowbl eeHoMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouoyiorusi: OMOXUMHUYECKHE U OMO(PHU3NYECKHE HUCCIEIOBAHUS
COCTaBa U TPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyna. Moodenuposanue
CmMpYKmypol U QyHKyuli 6UOMONeKyl u ux komniekcos. Komnviomepnuiii ousaiin u
opeaHudecKuil cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptpetst: JI. Ionunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Comurep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMHUYECKHX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMUYECKUX JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabnunper 1 cxembl: «llepuonnueckass TaOnHIla XUMUYECKUX DIIEMEHTOBY,
«CrtpoeHne MoJIeKynbl BOIBI», «BelecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYNIbl Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYNb, «CTpoeHHE MOJEKY
ymieBoAoBy», «CTpoeHHe MOJEKysl JIMNHUIOB», «HyKIenHOBBIE KHUCIOTBIY,
«Crpoenune Mmonekysbl ATD».

O6opynoBaHue: XMuMHUYECKas ocyzia U 000pyI0BaHUE.

Jladoparopnasi padora «OOGHapyxeHHE OCJIKOB C TTOMOIIbI0 Ka4eCTBEHHBIX
peaKIuiny.

Jlaboparopnasi padora «JcciienoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIECJIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema S. CTpoenune u pyHKIIUN KICTKH

Tunsl KJIETOK: DYKapUOTHYECKAs U IPOKAPUOTHYECKAS.
CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



CrtpoeHune npokapuoTHieckoi kieTku. Kiierounas cteHka OakTepuit U apXxen.
Oco0eHHOCTH CTpOEHHUs TeTepoTpOPHON U aBTOTPO(GHON MPOKAPHUOTUUYECKUX
KJIETOK. MeCTO U poiib NPOKapuOT B OMOIIEHO3aX.

Crpoenue u GyHKITMOHHPOBAHUE DYKApUOTHIECKON KiteTkH. [Ima3marnyaeckast
MeMOpana (mmasmanemma). CTpyKTypa IUia3Marudeckoil MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCcKy0 MeMOpaHy: naccuBHbIN (Auddy3us, odneryéHHas
muddy3us), akTUBHBIA (MEPBUYHBIN M BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponumaemoctb MeMOpanbl. PaboTa HaTpuii-KaIueBOro Hacoca. DHIOIUTO3:
OUHOLKTO3, (aronuro3. Jx3omuto3. Knerounas crenka. CTpykTypa U QyHKIUU
KJIETOYHOM CTEHKH PacTEeHUM, TpUOOB.

[uronnasma. Luto3one. [{urockener. [IBuxenune nuroruiazMbel. OpraHonabl
kJeTku. OqHoMeMOpaHHbIe OPTaHOU bl KIETKU: 3HA0IIazMaTnueckas cetb (J11C),
anmapar [oabIku, JH30COMBI, HX CTpoeHHME U (QYHKUUMU. B3aumocBs3b
OTHOMEMOpaHHBIX OPTaHOWIOB KieTkH. CTpoeHHe TPaHYISIPHOTO PETUKYITyMa.
Mexanuzm nanpasnenus 6enxkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUHBIX ~ MeMmOpaH. [maakuii  (arpaHyaspHbIN)  DHAOIUIa3MaTHYECKUN
petukynym. CekpetopHas ¢yHkuusa annapara [onpmxu. Moougurkayus Genkos 6
annapame [onvodxcu. Copmuposka benkos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTuTenbHbIX KiIeTOK. Kiietounsiit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABl  KJIETKH:  MUTOXOHJIPWUH,  ILJIACTHJIBIL.
IIpoucxoscoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeosickosckuti,
JI. Mapeynuc). Crpoenue u GyHKIMM MHUTOXOHIApUN u miactun. llepBuunele,
BTOPUYHBIC U CIIOKHBIE TUTACTH I (POTOCHHTE3UPYIONMIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opraHounbl kinetku CtpoeHune U (QyHKIHMHA HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocomsl. IIpomesrcymounvie Qunamenmel.
MukpodunameHTsl. Axmunogvle Mukpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunogvie KOMnoHenmuvl Hembluleunvlx Kaemok. MukporpyOouku. KireTouHsblit
nentp. CrpoeHue U JBWKEHHE JKTYTHMKOB M PECHHYEK. MUKpOTpyOOUuKH
nutoriasMel.  Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiameHmamu u
mukpompyboukamu. Momopnuvie benxu.

Anpo. OOosouka A1pa, XpOMaTHH, KapHOILIa3Ma, SIPBIIIKH, UX CTPOCHHUE U
bynakiuu. SnepHpiid  OenkoBbI Marpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B uHTepdasHOM siaApe. yxpomamur u 2emepoxpomamut. benxu
XpoMaThuHa — TUCTOHBL. JuHamuka sdepHot obonouku 6 mumo3ze. AoepHviii
mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnumpel u cxembl: «CTpoeHUE 3YKApUOTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJEeTKW», «CTpoeHuEe  pacTUTENbHOW  KieTkw», «CTpoeHue
MUTOXOHAPUW», «A1po», «CTpoeHne NpOKAPHUOTUYECKON KIIETKIY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnaparbl 0aKTepUalbHbIX KIETOK.

JlaGopaTropnass padora «/3yueHune CTpPOEHHMS KIETOK PpPa3IUYHBIX
OpPTraHU3MOB.

IIpakTnyeckas padora «/3yyeHue CBONCTB KJIETOYHON MEMOpaHBI».

JlaGopaTropnas pabora «lccienoBaHue miIa3Mojn3a U JACIIa3MOJIN3a B
PACTUTEIIBHBIX KIIETKaX)».

IIpakTuyeckass  padora  «/3ydyeHue  JABWKEHMST  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBPAallleHUE IJHEPTUM B KJIETKe

AcCUMUTIAIUSA U TUCCUMUJIISIIIUS — JIBE€ CTOPOHBI MeTabonmmu3ma. Turbsl oOmMeHa
BEUIECTB: aBTOTPO(HBIM W reTepoTpodHBIA. YdacThe KucIopona B OOMEHHBIX
npoueccax. JHepreruyeckoe oobecrnieueHue KieTtku: mpespaiienne ATD B
0oOMeHHBIX mporeccax. {OepMEHTATUBHBIM XapakTep peakiui KIETOYHOTO
meTabonusma. DEepMEeHTHl, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuuusi (QepMEHTOB OT HEOPraHMYECKUX KaTaJu3aTOpOB.
benku-akTuBaToOpsI " OENKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOpOCTH
(epMEHTAaTUBHBIX PEaKUUN OT Pa3INYHBIX (PaKTOPOB.

IlepBuuHbBIi CHHTE3 OpPraHWYECKHUX BeEIIECTB B KieTke. DOTOCUHTES.
AHoKcueeHHblll U oKcueeHHvlll pomocunmes y baxkmepuil. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Polb XJIOpPOIIIacTOB B MpOLECCE
dbotocunTeza. CBeToBasi u TeMHOBas (pa3bl. Pomoodvixanue, C;, C,. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BnusiHue paznuuHbIx (HAKTOPOB
Ha CKOpOCTh (oTOCHHTE3a. 3HaueHue GOTOCHUHTE3A.

XEeMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGULUpPYIOIIHE OaKTEepUH, Kelie300aKTepur, CepoOaKTEepUH, BOAOPOIHBIC
OakTepun. 3HaYEHUE XEMOCHHTE3a.

Ana’pobnbie opranu3mbl. Buasl Opokenus. IlpomykTel OposkeHuss U UX
UCTOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OyIUTE N OOJIe3HEH.

AspoOHBbIe OpraHu3MBl. Oranbl JHEPreTUYECKOIO oOMeHa.
[ToarotoBuTeNnbHBIN 3TaN. [TTHKOIN3 — OECKUCIOPOJHOE PACIICTUICHUE TITFOKO3bI.

buonornueckoe okucineHue, UM KIETOYHOE AbIXaHue. Poib MUTOXOHIpHIL B
nporeccax Ouosornyeckoro okucienus. Luknudeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus membpanHozo epadueHma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cummaszer. IlpeumyiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepea aHa3poOHbIM. DPGHEeKTUBHOCTh YPHEPTreTUYECKOro 0OMEHa.

JdeMoHcTpanuu

[Hoprpetsr: JIx. Ilpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Mutuenn, I. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3Y, « DHEPreTHUECKUN 00Men», «bruocunTes
oenka», «CtpoeHue pepMeHTa, « XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOMl MHUKPOCKOI, OOOpYIOBaHME IUIsl MPUTOTOBIICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPEIapaToB.

Jlaboparopnass  pabora  «l3yueHne  KaTaJIUTUYECKOW  AKTHUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUJIa3bl WM KaTaasbl)y.

Jladboparopnasi paGora «/3ydyeHue (HEpPMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUJIA BOAOPO/Ia B PACTUTEIILHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTropnasi padora «CpaBHeHHe TipomeccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JlabopaTopnas padora «CpaBHEeHHE MPOIECCOB OPOXKEHUSI U IBIXAHUSD.

Tema 7. HaciencreeHHast ”H(pOpMalMsl U Peaju3anus eé B KJIeTKe

Peakuun marpuuHoro cuutes3a. [IpyHIMI KOMIJIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUIHOTO CHHTE3a. Peanuzarus HaciencTBeHHON mHpopManmu. I eHeTHIecKuit
KO, €ro cBouMcTBa. TpaHckpunuus — wmarpuuHbii cuHTe3 PHK. Ilpuniumns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPALICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yyactue TpancnopTHsix PHK B OnocunTese 6emnka.
VYcnoBust OuocunTe3a Oenka. KomgupoBanue amuHOkucior. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2eros. OpraHuzalus reHoMa y
MPOKAPUOT U JYKApHUOT. Perynsius akTUBHOCTU Te€HOB y MpokapuoT. ['umoresa
onepona (®. Xakob, XK. Mano). Monekynaphvie mexanuzmvl SKCNpeccuu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pezynayuu pabomelr eenos. Perynsiys oOMeHHBIX
nporeccoB B kieTke. KiieTounslii romeocTas.

Bupycel — HeksieTounbie (GOpMbI )KU3HU U OOIUTraTHbIe Tapa3utbl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTeproharoB. KuzHeHHbill YUk
JHK-cooepocawux  eupycos, PHK-cooepoicawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbsle 3a0oneBaHusi 4enoBeKa, JKUBOTHbIX, pactenuit. CIIN/I,
COVID-19, counanbHble 1 MEAULIUHCKUE MPOOIEMBI.

buoungpopmamura: unmezpayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoiocuieckux oarnHvlx. Hanomexunonoeuu 6 buono2uu u meouyune.
IIpoepammupyemvie hynkyuu 6enkos. Cnocodovl 00cmasKu 1ekapcmsa.



JdemMoHcTpanuu

[Toptpetsl: H. K. Konbuos, 1. 1. IBaHOBCKUIA.

Tabnuubl u cxembl: «buocunre3 Oenkay, «l'eHeTnyeckuit koa», «Bupyco»,
«bakrepuodarmy.

IIpakTuuyeckas padora «Co3gaHue MOJIEIIA BUPYCA».

Tema 8. J/KM3HeHHBIN UK KJIETKH

Knerounwnii 1muki, ero mepuoasl W peryismnus. Wurepdasza u  Mutos.
Oco0eHHOCTH TpOLEccoB, MpoTeKarlmux B uHTepdase. IloarotroBka KiIeTkH K
nenenuto.  IlpecunrteTndyeckuit  (MOCTMUTOTUYECKUM),  CUHTETUYECKUUA U
MOCTCUHTETUYECKUM (TPEMUTOTUUYECKHI) TEpUOJIbI HHTEP(]A3bI.

Marpuunsiii cunte3 [JHK — pemnmukauus. [lpunnunsr perummkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUINAPAJICIbHOCTD.
Mexanusm permmkannu JIHK. Xpomocomsl. Ctpoenue xpomocom. Termomeps! u

TeJioMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTuIll. JIMIUIOWIHBIA W
rariouAHbld  HAO0OpPBl  XpomMocoM. lomonoruynsie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTaguu MUTO3a W MTPOUCXOMSAIIAE B HHUX

npouecchl. Tunbl Muto3a. Kapnokunes m nurToknHe3. buosormdeckoe 3HayeHne
MUTO3A.

Perymnsimust MuroTrueckoro mukia kietkd. [Iporpammupyemas kieTodHas
rudesb — arorTo3.

Knerounoe siapo, XpomMocombl, (PyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmbl
nponughepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KliemKay — ououHgpopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KILEMKU.

JdeMoHcTpanuu

Tabnuubl U cxeMbl: «KU3HEHHBIA MUK KIETKH», «Muto3», «CrpoeHue
xpomocom», «Permukanus JTHK».

OO6opynoBaH#e: CBETOBOW MUKPOCKOII, MUKpPOTIpEapaThl: «MHUTO3 B KIETKaX
KOpEILIKA JIYKa.

JlabopaTropnass  pabdora  «lM3ydyeHwe  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenaparax.

JlabopaTopnas padora «HabGmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIMPENaparax).

Tema 9. CTpoenune u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OmHOKIIETOUHEIE,
KOJIOHUAJIbHbIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHUSI U JKU3HENEATEIIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPHUOBI, OJTHOKIIETOYHBIC
BOJIOPOCIH, Apyrue npotucthbl. KonoHuanbHble OpraHu3MBl.



B3auMocCBs3p 4YacTe€ll MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEH: 0Opa3oBareibHas,
MOKPOBHAsI, TMPOBOJSAIIAs, OCHOBHAas, MexaHWueckas. (OCOOEHHOCTU CTPOCHWS,
(bYHKIUH ¥ pacroNoXeHHs TKaHEH B opraHax pacTeHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEH: 3MUTEIUAIbHAs,
COeMHUTEbHAsI, MbllIeyHasi, HepBHass. OCOOEGHHOCTH CTPOCHHS, GYHKIMA U
pacmnoIoKEHUs TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraruBHble W Te€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U yesioBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CkelneTsl OINHOKJIETOYHBIX HU
MHOTOKJIETOYHBIX XWUBOTHBIX. HapyxHbIi W BHYTpeHHUU ckeneT. CtpoeHue u
THIBI COEIUHEHUS KOCTEM.

JIBm>keHne  opraHu3MoB.  JIBH>KEHHWE ~ OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, JKTYTHUKOBOE, pPeCHUYHOE. [IBM)KEHHME MHOTOKJIETOYHBIX PACTCHUIA:
TPOIIU3MBI U HACTUU. JIBH)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblImieuHas cucteMa. Peduiexc. CkeleTHbIe MBIIIIBI M UX padoTa.

[Iutanne opranuszmoB. llormomenune BOAbL, YIIEKUCIOrO Tra3a U
MHHEPAJIbHBIX BELIECTB pacTeHHsMH. [IuTanue KUBOTHBIX. BHYTpuUIIOn0CTHOE U
BHYTPUKJIETOUHOE TNuIIEBapeHue. [IuTaHre MO3BOHOYHBIX JKUBOTHBIX. OTHEIbI
MUIIEBAPUTENIBHOTO TpakTa. IlluiieBaputenbHble kenesbl. [luiieBapurtenbHas
CHCTEMA YETIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactennid. JIpixanue sxuBoTHBIX. [{uddysus
ra3oB 4€pe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. /[pixarenbHasi MOBEPXHOCTb.
XKabepHoe u n€rounoe apixaHue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX YKHUBOTHBIX.
JlpixarenbHas cucrtema 4enoBeKa. MexaHu3M BEHTWISALMHU JIETKUX Y NTUI H
MJICKOTIUTAOIIHX. Perymsmus nprxanus. [[pxarenbapie 00bEMBI.

TpaHcriopT BeWIECTB y OPraHUM3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTECHUU.
TpancnopT BemecTB y JKUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX U  4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBooOpailieHusl. IBOIIOLMOHHbBIC
YCJIOXHEHHSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ perymisuus.

Beigenenue y opranusmoB. Beimenenue 'y pacteHui. Beigenenue y
KUBOTHBIX. CoOKparuTenbHble Bakyosnd. Opranbl BblaelieHUusA. PuiabTpanus,
CeKpelusi U 00paTHOE BCACBHIBAHME KAK MEXAHU3MbI pabOThl OPTraHOB BBIJICIICHHUS.
CBs13b MMOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIIEIUTENbHON cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHKE MOUH y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3alllMTa Yy OJIHOKJIETOYHBIX OpraHu3moB. Crnopsl
OakTepuii M IMUCTHl MPOCTEHIIMX. 3allUTa Yy MHOIOKJIETOYHBIX PACTEHUM.
Kytukyna. CpencrBa macCUBHOM U XUMHUYECKOU 3a1IUThl. DUTOHIIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOW3BOIHBIE.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema 4esoBeka. KieTodHwll u
TYMOPJIbHBIA HMMYHHUTET. BpOXIEHHBIA M NpUOOpPETEHHBIN crnenupuuecKkui
uMMyHUTET. Teopust KinoHambHO-cesleKTUBHOrO uMmmyHurera (I1. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnnanutenbHble OTBETHI OPraHU3MOB. Poiib BpOXXAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte w®  perynsuumsa y  OpramusMoB. PasznpaxuMocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakcHUChI. Pa3apakumMoCTh 1 perymnsuus y pacCTEHUN.
PocroBble BemecTBa U X 3HAYEHUE.

HepBHast cuctema u pedrextopHass peryisiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBL. DBOIOIUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta IO3BOHOYHBIX UBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycioBHBIC U yCIIOBHEIE pe(IIeKCHI.

I'ymopanbHas perymauuss U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl DHIOOKPUHHOM CUCTEMBI W KX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM M 3HIOKPUHHON cucteM. [unoranamo-runoduzapHas
CUCTEMA.

JdemoncTpanumn

[Toprper: U. I1. [TaBnos.

Tabmunbelt u cxembl: «OIHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOYHBIE
Bopopocany, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHeEEe CTpOEHHE
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHue crelisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHW J>KUBOTHBIX», «CKEJeT YeIoBEKay,
«ITumeBapurenpbHas cucrema», «KpoBeHocHas cucreMa», «/lpixarenpHas

CHCTEMa, «HepBnas CHCTEMa, «Koxay, «MpImieuyHas CHUCTEMAY,
«BbienurenbHas cucremay, «HIOKpPUHHAS cHCTEMa», «CTPOCHHE MBIIIIbD),
«MIMMyHUTETY, «Ku1iiednononocTHeIEY, «CxemMa  mUTaHUS  PaCTCHUI»,

«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUIIPBD»,
«Ctpoenue mnaHapun», «BHyTpeHHee CTpoeHue N0XKJeBoro uepssi», «HepBHas
cuctema  poid», «HepBHas cucrema aarymkw», «HepBHag cucrtema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nrumy», «HepBHas — cucrtema
MJICKOTIUTAIOIMINX», « HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKPOMpENnaparbl OJHOKIETOUHBIX
OpraHu3MOB, MHKpoOIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, HWIJIOKOXKUX, >KUBBIC SK3EMIUISIPbl KOMHATHBIX PacTEHUM, repdapuu
pacTeHuil pa3HbIX OTHENOB, BIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECTO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opymoBaHue JIJIsl IEMOHCTPAIMHU [TOYBEHHOTO M BO3AYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmania u OeJKoB MoJl AecTBUEM (PepMEHTOB, 000pyIOBaHUE IS
JEMOHCTPALIMHA ONBITOB MO M3MEPEHHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHbBIX IBUKEHUN, MOJICJIA TOJIOBHOTO MO3Ta Pa3JIMUHbBIX )KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TKaHEH paCTEHUID.

JlaGoparopnas padora «/3ydyeHue TKaHeU >KUBOTHBIX».

JlaGoparopHas padora «/3ydeHue opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasMHOKeHHE U Pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buuel  Oecrmonoro  pasMHOXKEHHS:  TIOYKOBAaHUE,  CIOPYJIALMS,
dbparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkeHue. [lonoBeie kieTkH, winu rametel. Meino3. Craguu
Mmeno3a. [loBenenne xpomocom B Mmeiioze. Kpoccunrosep. bruonornueckuii CMbICIT
M€Ho3a M TOJIOBOrO Iporecca. Meno3 W e€ro MecTo B JKM3HEHHOM IIHKJIE
OpraHU3MOB.

[IpenzapospiiieBoe pazputue. ['ameToreHes y >kUBOTHBIX. [10J0BBIE JKeTe3bl.
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepMaroreHes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OmonoTBopeHre © 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CHocoObl
OIUIOAOTBOPEHHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 pa3BUTUU OPraHu3MoB. Mopgozenez — 00Ha U3 2nagHbIX NPoOOIEM IMOPUOTIOSUU.
Konyenyus mopgoecenos u modenu mopgocenesa. Craaun >MOproreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenume. Tumbl — apoOneHus.
Jlemepmunuposannoe u HedepmunuposamHoe Opoonenue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JpoOJeHUS MJIEKOTMUTAIONINX. 3apOJbIIIEBbIE JIMCTKU
(racTpyssiius). 3aKiazKa OpraHoB M TKaHEW W3 3apOAbILIEBBIX JUCTKOB. B3anmuoe
BIMSHUE YacTell pPa3BUBAIOIIETOCS 3aponbliia (SMOpPHOHANbHAS WHIYKITUSA).
3aknmagka IUlaHAa CTPOEHMSI KMBOTHOTO KAk  pe3yabTaT HEPAPXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BinsgHue Ha SMOpHOHAIBHOE pPa3BUTHE PA3NTHUYHBIX
(baKTOpOB OKPY’KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuonansHbl nepuon. Ilpsmoe u
HenpsMoe pa3Butue. PaszButue ¢ Meramopdo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX JKUBOTHBIX. DBHOJOrHMYECKOE€ 3HAYEHUE MPSIMOTO U HEMPSMOIO



pa3BUTHUS, UX PACIPOCTPAHEHUE B Ipupone. Tumbl pocTta >KUBOTHBIX. DAKTOPHI
PErYISIMKU POCTa KUBOTHBIX U YesoBeka. CTaiuu MOCTIMOPHOHAIILHOTO Pa3BUTHUS
y JKMBOTHBIX M 4yenoBeka. [leproapl onTorenesa yenoBeka. CtapeHue u cMEPTh Kak
OHMOJIOTrMYECKHE MPOIIECCHI.

PasmMHO)keHHE W pasBuThe pacteHui. I'amerodur m crmopodut. Meiio3 B
KU3HEHHOM 1MKie pactenuit. (OOpa3oBaHue crmop B Ipolecce Menosa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BOWHOE OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl pEryJIALUY OHTOI€HE3a Y PACTEHUHN U KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. HaBamms, X. IIneman.

Tabmuubl u cxembl: «BereratuBHOE pa3MHOXeHUE», «Tumbl Oecrnonoro
pasMHOXEHUs», «Pa3MHOXEHHE XJIaMUIAOMOHAAb», «Pa3MHOXEHHE 3BITIEHBDY,
«Pa3MHOXeHHe TUApPbD, «Meio3», «XpomocoMmbl», «I'amerorenes», «CtpoeHue
AWLEKIETKH U crepMmarto3onaa», «OCHOBHbIE cTaauu OHTOreHesa», «lIpsmoe u
HEMpsIMOE pa3BuThUE», «Pa3BUTHE MAaWCKOro XKyka», «Pa3BuTue capa”Hum,
«Pa3Butne nATymKm», «/[BOMHOE OIIOJOTBOPEHHE Yy LBETKOBBIX PACTEHHUI,
«CTpoeHure ceMsiH OJHOMOIBHBIX U JBYINOJbHBIX pAacTeHUN», «KHU3HEHHBIN UK
MOPCKOM KammycCTb», «KH3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKJI ITAIIOPOTHUKAY,
«KU3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpEnapaThl SHUEKIETOK U
CIIEpMATO30UA0B, MOAENb «L{UKI pa3BUTHS JISATYIIK.

JlaGopaTropnas padora «I3ydeHne CTpOCHMS IMOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BrpisBIeHME NPU3HAKOB CXOACTBA 3apOJbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX).

Jlaboparopnass padora «CTpoeHHME OpraHoOB pPa3MHOXEHHUSI BBICIIMX
pacTEeHUI».

Tema 11. I'eHeTMka — Hayka O HACJEACTBEHHOCTM M HM3MEHYHUBOCTH
OpPraHu3MoOB

HcTopust craHOBIIEHUS U pa3BUTHsI TECHETUKH Kak HayKu. Pabotsl I. Mennens,
I ne ®puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTHUH T€HETHKH.
Pa6oter H. K. Konbnioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHATUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHbI, AJbTEPHATUBHBIE TPU3HAKHA, JOMHUHAHTHBIA U PELECCUBHBIN
pHU3HAK, TOMO3UTOTa, T€TEPO3UTOTa, YNCTAS JIMHUS, THOPUIBI, TEHOTHI, (PEHOTHII.



OcCHOBHbIE ~ METOABl ~ T€HETUKHU:  THOPHUIOJIOTUYECKUH,  LHUTOJOTUYECKUH,
MOJIEKYSPHO-T€HETUYECKHA.

JdeMoHcTpanuu

[Toprpersr: I. Mennens, I. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benoszepckuii, I. J[. Kapneuenko, }O. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl U cxeMbl: «MeToibl TeHeTUKIY, «CXeMbl CKpELUBaHU.

Jladboparopnass paGora «J/lpozodpuia Kak OOBEKT TEHETHUYECKHUX

HCCIEIOBAaHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpuanoe ckpemmuBanue. [lepBeiii 3akoH MeHaens — 3aKoH

ennHooOpasusi THOpUAOB nepBoro nokoneHus. [IpaBuno qoMmunupoBanusi. Bropoit
3aKOH Menzaenss — 3aKOH pacIieIulieHusT NPU3HAKoB. L{uTonornueckne OCHOBBI
MOHOTHOPHIHOTO CKpeuluBaHus. [ umore3a 4ncToThl ramMer.

AHanusupyroniee ckpemnBanue. [I[poMeXyTOuHbI XapakTep HaclIeI0BaHUs.
Pacmernienne nmprus3HakoB Py HEIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeniuBanue. Tpetuid 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HAcCJIeA0BaHUs  INPU3HAKOB. [{uTomOornyeckue  OCHOBbI  JMTHOPHUIHOTO
CKpEILUBaHUS.

Cuemnennoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuernieHHOe
HACJIEOBAaHUE T€HOB, HAPYLIEHHWE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'enernka nosma. XpOMOCOMHBIN MEXaHHU3M ONPENEIICHUS ITosa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [OMOraMeTHBIi M rereporaMmeTHbld mos. [eHeTmueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacienoBanue nmprus3HaKkoB, CUEIUICHHBIX C [OJIOM.

['eHoTun Kak uenoctHas cucrema. [enoTponus — MHOXKECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIM aJlenu3M. B3anMOAEeNCTBUE HEAJUIENbHBIX T'€HOB.
Kommnnemenrapuocts. Onucras. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTHS PACTCHUM, XKMBOTHBIX M 4YEJIOBEKa, a
TaKkke (PU3MOIOTHYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIUH.
['eHeTnueckne MeXaHW3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35IMH
— mapa3uT» U «XO35MH — MHUKpOOMOM». ['€HeTHYecKue acneKTbl KOHTPOJS H
MU3MEHEHUS HACleICTBEHHON NH(OpPMALIUK B TOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toprpersr: I. Mennens, T. Mopras.

Tabnuubl u cxemsbl: «llepBbiii U Bropoit 3akoHbl Menaens», « Tpetuiil 3akoH
Menpens», «AHanu3upyroliee cKpeunBaHue», «HemoiaHoe TOMHHHpPOBaHUEY,
«CrenyieHHOe HacjeloBaHHE IMPHU3HAKOB Yy Jpo3oduibl», «leHernka momnay,



«Kapuotun  uvemoBeka», «Kapuotun npozodumib», «Kapuorum nTuib,
«MHOXKECTBEHHBIN aJUIEIN3MY», «B3auMOIEHCTBUE TEHOBY.

OOGopynoBanue: MoOAEIb JJig JIGMOHCTPAIlMM 3aKOHOB  €IUHOO00Opa3us
rUOpUIOB MEPBOTO TMOKOJEHUS U paACUICIJICHUS MPU3HAKOB, MOJEIb A
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACIJIEIOBAaHUSA IPU3HAKOB, MOJAENb JJIs
JEMOHCTpAlMM CLEIUIEHHOIO HAaCJIEIOBAHUS IIPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «Jpozoduay.

IIpakTnueckas padora «M3yueHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEILUBAHUS y APO30(DHIBDY.

IIpakTnueckas  padora  «l3ydyeHwe  pe3yabTaroB  JUTHOPUTHOTO
CKpEUIMBAHUS y IPO30(PUITBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumonelictBue renotuna u cpenbl npu  GopmupoBaHuu (peHoTumna.
N3menunBoCTh npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYHUBOCTH: HEHACJIEACTBEHHAsl U HACJIEACTBEHHAS.

Momudukanonnas u3MeHYuBOCTh. Ponb  cpeapl B (opMHpOBaHUU
MoOIM(UKAITMOHHONW M3MeHUMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHBIM
psin u BapuanmonHas kpuBas (B. Moranncen). CoiicTBa MomupuKannoOHHON
U3MEHYHUBOCTH.

I'eHoTMNIMYEecKass U3MEHYNBOCTh. CBOMCTBA TEHOTUIMUYECKON N3MEHUHUBOCTH.
Bupl reHoTHIINYECKON M3MEHYMBOCTH: KOMOUHATUBHAS, MyTallHOHHASI.

KomOunatuBHass M3MEHUYMBOCTh. Mel03 M MOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHYHBOCTH. PoJTb KOMOMHATHBHON M3MEHUYUBOCTH B CO37IaHUHU
TeHETHYECKOTO Pa3Hoo0pa3us B Mpezesiax OJHOTO BHUIA.

MyTanuoHHass W3MEHYMBOCTb. BHIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUPOBAaHHBIE MyTaluW. SoepHble U
HUATOIUIa3MaTndeckue mytauuv. ComMaTHYeCKHe M MOJIOBblE MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTanud. MyTareHsl W WX BIMSHHE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpOLEecca. 3aKOH TOMOJOTHYECKHUX PSAOB B
HacneacTBeHHoW u3MeHunBocTH (H.M. BaBunoB). BuesnepHas m3MeHYMBOCTH U
HACJIEJICTBEHHOCT.

Onucenemuxa u INUSEHOMUKA, POlb ONUSEHEMUYECKUX (DAKmopos &
HACe008aHUY U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOE Y OP2AHUZMOB.

JdeMoHcTpanuu

[Toprpersr: I. ne ®pus, B. Moranncen, H. 1. Basuiios.

Tabmuubl u  cxembl: «Buugbl HW3MEHUHUBOCTHY, «MoaudukanuoHHas
U3MECHYUBOCTEY, «KomOnHaTuBHAS N3MCHYUBOCTHY, «Meiio3»,
«OmnogorBopeHuey, «I eHeTHuecKkre 3a00eBaHMS YeIOBEKay, « BUIbI MyTaruiiy.



OO6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (pororpadun) KUBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYUBOCTH.

JlaGopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MoAU(pUKAITMOHHON u3MeH4YnBOCTU. [locTpoeHne BapuallMOHHOTO psAla W
BAPUALMOHHOW KPUBOW».

IIpakTnueckas padora «Myrtaumu y gapo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax ).

Tema 14. I'eHeTHKA Yeii0BeKa

Kapuorun uyenoeka. MexayHaponHass mporpamma HCCIEIOBaHUS TE€HOMaA
yernoBeka.  Meroapl  M3y4YeHHMSl TEHETHMKHM  4YEJIOBEKAa: TI€HEaJOrMYECKUM,
OJTM3HEIIOBBIH, IUTOT€HETUYECKHIA, NOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemMeHHOe OTIpEeCIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHUs YeI0BeKa. [ eHHbIE M XpOMOCOMHBIE
Oone3Hn uenoBeka. boJe3HM C HACIEACTBEHHOW MPEApacroNOKEHHOCTHIO.
3HauCHHE MENMUIIMHCKON N'eHETHKH B MPEJOTBPAILICHUU U JIEYEHUU FEHETUYECKUX
3a0oeBaHuil 4YenoBeKa. MeIUKO-TeHETUYeCKOe KOHCYJIbTUpoBaHue. (CTBOJIOBBIE
KJIeTKH. [[oOHSATHE «TEHETUYECKOro rpy3a». DTUYECKHUE ACTIEKThl MCCIEAOBAHUN B
001acT peJaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XMMHUUYECKOMY 3arps3HEHUI0 OKpYKaroleh cpesnl. [ eHeTrudeckast
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K MATOJOTHUSIM.

JdemoncTpanumn

Tabmumpr 1 cxemsl: «Kapuotun yenoBeka», «MeTofbpl M3yueHUs TEHETUKH
yenoBekay, «l eneTnyeckue 3a00I€BaHUs YEIOBEKAY.

IIpakTyeckas padora «COCTaBICHUE U aHAIU3 POIOCIOBHONY.

Tema 15. Cesiekiusi OpraHu3MoB

JlomecTukanus # CeJEKUMs. 3apOXKIACHUE CEeNEKIMU W JIOMECTUKAIIUU.
Yuyenue H. W. BaBunoBa o IleHTpax npouUCXOXKIEHUS €M MHOrooOpasus
KYJIBTYpHBIX pacTeHuid. Ponb cemekuuy B CO31aHMM COPTOB PACTEHUN M MOPOL
KUBOTHBIX. CopT, mOpojaa, IITaMM. 3aKOH TIOMOJIOTUYECKHX pSJIOB B
HacjaeACcTBeHHOM wu3MeHuuBoctd H. 1. BaBumoBa, ero 3HaueHue JJis
CEJIEKIIUOHHOM paboTHI.

Meronbl cenekImoHHON paboThl. MCKyCCTBEHHBIM OTOOP: MACCOBBIM U
WH]IUBU]1yaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOM cenekuuu.  Mcnbeitanue
npou3BoAUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTUNY C MOMOUIBIO OIEHKHU
¢eHoTHIIa TOTOMCTBA M OTOOP IO TreHOTUIY ¢ oMol ananu3a JIHK.

HckyccTBeHHBIM ~ MyTareHes  KaK  METOJ  CEJICKIIMOHHOW  paboTHI.
PannanmoHHbIil 1 XMMHYECKUN MYyTareHe3 Kak MCTOYHHMK MYTaluld y KyJIbTypHBIX



dbopm opranusmoB. Hcrmonbp3oBaHHE TEHOMHOTO PEIAaKTHPOBAHUS M METOJOB
pexomOuHanTHBIX JJHK nms momydenust uicxoqHoro Marepuaa Jisi CEJIeKIUu.

[Tonyuenue MIOJIUTIOU/TOB. BuyTtpuBugoBas rudpuIU3aIus.
brmuskoponcTBeHHOE — CKpemmBaHWe, WM UHOpuaAWHT.  HepomcTBenHOE
CKpelnuBaHue, Win ayTopuauHr. lerepo3uc u ero npuyuHbl. Mcmonp3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuausanus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIIUU PACTEHUM U )KUBOTHBIX. «3e1EHas
Desonoyus.

CoxpaHeHue U U3yYeHUE T'€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX pomMuYed NI CO3MaHUs  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJAbTYp. HM3yuenue, coxpanweHue u  ynpasieHue
2EHeMUYeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX 8
Yensax yIyduleHus Cyujecmeyiomux U co30aHus HOBblX Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCIEe008aAHUI,
nepeoosulx uoeti U NepCneKmuBHbIX MmexHoN0Ul.

JdemMoHcTpauuu

[Toprpersi: H. 1. BaBuios, U. B. Mwuuypun, I. JI. Kapneuenko, II. IL
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabnuier u cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTypPHBIX
pacTeHmi», «3aKOH TOMOJOTHMYECKHUX PAJIOB B HACIIEICTBEHHON H3MEHUHUBOCTH,
«Meronpl cenekuumy, «OtaanéHnas ruopuanzanus», «MyTtareHes».

JlaboparopHasi padora «/3yueHne COpTOB KyJIbTyPHBIX PACTEHHU U MOPOL
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopnas padora «/3ydeHue METOJIOB CEIEKIIUN PACTCHUI.

IIpakTnyeckas padora «IIpuBUBKa pacTEHUI».

Ikckypensi «OCHOBHBIE METOJBI WM JIOCTHIKEHMSI CEJIEKI[MU PacTeHU u
YKUBOTHBIX (Ha CENIEKI[TUOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEIPHBIA yYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JabopaTropuro
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTMS U CHHTETHYECKAas OMOJI0TUsA

OOBbEKThI, HCIOJIb3yeMble B OHUOTEXHOJOTMH, — KIJIETOUYHBbICE W TKAHEBbBIC
KYJIBTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpaguunonHas
OMOTEXHONOTHUS:  XJIeOOTeueHne, TOMyUYeHUE KHCIOMOJOYHBIX MPOTYKTOB,
BUHOzeNnue. Mukpobuonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
TexHosioruit. [Ipon3BoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M WHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHHSI TEHOMOB C I[EJIbI0 MOJYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKAIIMX HE BCTPEUAIONIUECS B MPUPOJIE OMOCUHTETUYECKHUE TTYTH.



Knerounas wmnxeHepus. MeToabl KynbTypbl KJIETOK M TKaHEW PAaCTCHUU U
#KUBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3alUsg W COMaTHYECKUN
sMOpuorene3. Mcnonb3oBaHWE TalIOWJO0B B CeNEKIUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOTUKTIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHUE. PeKoHCTpyKuHs
AUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTOI TpaHCIUIAHTAIUU SIAEP KIETOK.
Texnonozuu 0300posénenuss, KyIbMugUpPOBaHUs U MUKPOKILOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpomMocoMHass MW TeHHas WHXeHepusA. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuKeHnsT W TEpPCIEeKTUBBI  XPOMOCOMHOW WM TE€HHOW  WHYKEHEPHUH.
DKOJIOTMYECKUE U AITUYECKUE MTPOOIEMbl TeHHOW MHKEHEPHH.

MenunHckue OuorexHosmoruu. IloctreHoMHas nHM@poBas MeIULMHA.
ITIIP-guarHocTuka. MeTaOOJOMHBIN  aHANW3, TCHOLCHTPHYCCKHA  aHAIIN3
IIPOTEOMA YEJIOBEKA [UIA OLIEHKH COCTOSHUA €ro 310poBbi. Mcmomb3oBanue
CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-OnmounxeHepus sl pa3paboTKu
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3[aHMSI KOMILIEKCHBIX
TKaHEH COYETaHHEM TEXHOJOTHI TPEXMEPHOro OMOMPHHTHUHTA M cKadQoiauHra
JUISL PELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEULINHBI.

Coznanue BEKTOPHBIX BaKIMH C IEJbI0 obecreueHrss KOMOWHUPOBAHHOM
3amuThl 0T Bo3Oyautenedd OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-conepxkamux BupycoB, BBI3BIBAIOIIUX O0CO0O ONACHBIE
3a00JIEBaHMS YEJIOBEKA U KUBOTHBIX.

JdemMoHncTpanuu

Tabnuipl u cxemsbl: «Mcronb3oBaHNE MUKPOOPTaHU3MOB B MTPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KneTounas nuxxeHepus», «l eHHass HHXKEHEPUS.

Jlaboparopnas padora «/3yueHrue 0ObeKTOB OMOTEXHOIOTUIY.

IIpakTuueckas padora «IloaydeHre MOJIOYHOKUCIBIX MPOITYKTOBY.

Ikckypeusi  «buorexHosnoruss — BakHEHIIas MPOM3BOAUTEIbHAS Cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIHOHHBIX IPEICTABJICHUHA B
Onosioruu

OpomonmonHass Teopuss Y. [lapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHHu3Ma. JKu3Hb 1 HaydHas aestenbHocTh Y. J[apBuHa.

JIBI>KyIIIME CUJTBI ABOJIOIMHU BUIOB 110 Y. /lapBUHY (BBICOKAsi MTHTEHCUBHOCTh
Pa3MHOXEHHUSI ~OpPraHUW3MOB, HACJEACTBEHHAass HM3MEHUYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienue cunteTndeckor Teopun HBomonuu (CTD). Heitrpanbhas
Teopust  3BomonMu. COBpEeMEHHas dSBOJIONMOHHAS  OuWoNorus. 3HavYeHHE
SBOJIIOLIMOHHON T€OpUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroee, Y. [apsun, C. C. Yersepukos, 1. . llImansraysen, k. Xonaein, /. K.
benses.

Tabmuubr u  cxembl: «Cucrema uBoil mnpuponasl (mo K. JlunHewo)»,
«JlectHuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMHpPOBaHHUS
MPUCTIOCOONICHNA y pacTeHuil u >XKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapripyta nytemectsus Y. Japsunay, «Haxonku Y. JlapBunHay, «@opMbl 00pHOBI
3a cyuiectBoBaHuey», «llopoasl romybeit», «MHorooOpa3ue KyabTypHBIX (popm
Karmyctb», «Ilopoabl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYIIUX CHJ 3BOJIIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPHUH SBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIONUA U €€ Pe3yJIbTaThI

[Tonmynsiuust Kak 3JIeMEHTapHas €IuHUIA ABOTIOIUNA. COBPEMEHHBIE METOMBI
OIIEHKM TE€HETUYECKOTO pa3HooOpa3uss U CTPYKTyphl mnomyisauuil. M3Menenue
reHopoHa TMOMyJSAMUA KaK JJIEMEHTApHOE DSBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (IBWKYIIHME CHUJIbI) SBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaruBHass u3MeHUMBOCTb. [Jlpeiid reHoB — ciydaiiHble
HEHAIPABJICHHBIC U3MEHECHHSI YaCTOT ajulesiel B momy susax. IddexT ocHoBares.
Ippexm oOymoviroynoeo eopnviwka. CHuUdCeHUe 2eHemUYecKo20 pPa3H000pa3usL:
npuuunsl u cieocmeus. Ilposesnenue sghghpexma opetigha eenos 6 HoONLUUX U MATBIX

NONYIAYUSX. Murpanuu. Nzomsus IIOITYJISIL{NA: reorpaduyueckas
(mpocTpaHCcTBEHHAs ), Ouonornyeckas (penpoayKTUBHAs).
EctecTtBeHHbIlt 0TOOp — HampaBmstonui  (aktop 3Boionun. DopMeI

€CTECTBEHHOTO  OTOOpa:  NBIDKYIIUHM, CTAaOMIM3HPYIOUIUH,  pa3pbIBAIOIIHIA
(nu3pynTuBHbI). [lomoBoil oTOOp. BO3HMKHOBEHHE M SBONIOLUS COIMATBHOTO
TTOBE/ICHHMSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yiabTaT  MHUKPOSBOJIOIHH.
Bo3nukHoBeHHe — mpHcmoOcOONieHHMii y  OopraHu3MoB.  ApoMopdo3bl  H
uanoanantanuu. [lpumepsl npucrnocobaeHuit y opraHu3MoB: MOPQOIOTUYECKHE,
¢usnonornyeckue,  OMOXMMHYECKHe,  MoBeAcHUeckne. OTHOCHTEIHHOCTH
IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yabTar
MUKpOdBOMOIMKU. M3omsamus — xirodueBor (aktop BumooOpazoBanusa. [lytu u
CIIOCOOBI BHUJI000pa30BaHUSA: aJUIONIaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE)» (monumonAU3aIusl,
rubpuauzanus). JIMTenbHOCTh HBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl pOpMUPOBaHUS OUOJIOTMYECKOTO pa3Ho00pasusl.

Ponp sBOMOIIMOHHOM 6MONIOTHH B pa3pabdOTKe HAyYHBIX METOAOB COXPAHEHUS
ouopazHooOpasusi. MHUKPOIBOIIONUS W KODBOIIOIHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JdeMoHcTpanuu

[oprpetsr: C. C. YerBepukos, J. Maiip.

Tabmumelt 1 cxembl: «MyTallMoOHHAsT HW3MEHUUBOCTHY, «llomymsiimonnast
CTpPYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray, «/IBmwkyiue
CWJIBl HBOJIIOIMNY, «IKOJIOTHYECKas M3O0JALMS MOMYJSIIUI ceBaHCKOM (openmny,
«l'eorpaduueckasi M30ISALUST  JIMCTBEHHUIIBI CHUOUPCKOM U JIMCTBEHHHUIIBI
naypckoiy, «llonyasiiiuoOHHbIE BOJIHBI YHCIIEHHOCTH XUILHUKOB U KepTB», «Cxema
JENUCTBUSA €CTECTBEHHOTO 0T00pa», «®DopMbl OOpbOBI 3a CyIIECTBOBAHHUE),
«AnnycTpuanbHbelil MenaHu3M», «OKuBble nckomaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaronias OKpacka YKUBOTHBIX»,
«Dusznonornueckue agantauun», «lIpucnocoOnIeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTEY, «Kputepun Buma», «Buasl-nBoitHukn», «CTpyKTypa BUIa B
npupone», «Crnocobsl BugooOpazoBaHus», «leorpaduyeckoe BuUA00Opa3oBaHHE
TpEX BHJIOB JAHIBIIICH», «DKOJOTMYECKOE BUI000pa30BaHUE BUJIOB CHUHUILY,
«ITonumnonasl pacteHui», «KanycTHO-peeuHblid THOPUI.

OO6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydena MTHUIl |
3BEpe ¢ MpUMEpaMu pa3IMuHbIX IPUCTIOCOOTICHUH, Yydelnia ITHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHJOB, OOpPAa30BABIIMXCS Pa3IUYHBIMU
croco0aMu.

Jlaboparopnasi pabora «BpisiBIeHUE H3MEHUMBOCTH Yy 0CO0€M OFHOTO
BUJIAY.

Jladboparopnass  padora  «lIpucnocobneHuss  OpraHU3MOB U HUX
OTHOCUTEJIbHAS 11ETIECO00Pa3HOCTDY.

Jladboparopnasi paGora «CpaBHeHUE BHUJIOB TI0 MOP(HOIOTHUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yIbTaThl

Meronbl  u3yuyeHus MakposBomouuu. [laseoHTonornyeckue  MeTomabl
uzydeHus odBomtonuu. Ilepexomueie QopMbl U PUIOreHETUYECKHUE  PSJIbI
OpraHU3MOB.

buoreorpaduyeckne metoasl m3ydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHbl MaTepukoB M  OCTPOBOB. buoreorpaduyeckue obOmactu 3emiu.
Buapl-3HIEMHUKY U PETUKTHI.



OMOPHOIOTUYECKUE U CPABHUTEIHbHO-MOP(HOIOTHIECKUE METOAbl U3yUEeHHUS
SBONIOLMH. [E€HETMYECKHME MEXaHU3Mbl DBOJIOLMM OHTOTEHE3a W IOSBJICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AQHAJIOTMYHBIE  OPraHbI.
PynumenTtapubie  opranbl W araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE U MAaTEMaTHUYECKHUE METO/bl M3yUeHHUs IBONIOIMHU. [ OMOJIOTHYHBIC
redbl. COBpEMEHHBIE METOBI TOCTPOCHHS (PUIIOTEHETHUECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOIUSI TEHOMOB.

OOGuue 3akOHOMEPHOCTH (TIpaBUIIa) BOMOIUU. [Ipunyun cmenvl @yHKyul.
HeoOpartumocTe »Bomoonuu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIFOLIUAH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

TaOnuupl u cxeMbl: «DUIOr€HETHUECKUN P JOWAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smepe»,  «Creromedansy,  «Punnodputsy,  «CemeHHBIC
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emian», «Jlpelid KOHTHHEHTOBY,
«Penuktbl»y, «HauanpHble cTaguu SMOPUOHAIIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «lOMOJIOTMYHBIE ¥ aAHAJOTMYHBIE OpraHb», «PynuMeHThD,
«ATaBu3MbD), «XpOMOCOMHBIE HAaOOphl YEIOBEKAa M IIUMIIaH3e», «lJIaBHbBIC
HATPABIICHUS SBOTIOIUNY, «OOIIIe 3aKOHOMEPHOCTH 3BOJTIOLIANY.

OO6opynoBanue: KOJJICKIIUM, TepOapuu, MYISDKA HCKOIMAEMBbIX OCTaTKOB
OpPraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BUTHE KU3HA HA 3emule

Hayunbie rumore3sl MNPOUCXOXKACHUS >KU3HM Ha 3emuie. AOHWOTeHe3 U
naHcriepmusi. JloHay4Hble TPEICTABICHUS O 3apOXKJICHUU KU3HU (KPEalMOHU3M).
['mnore3a MOCTOSHHOIO CaMO3apOXKACHUS KU3HU U €€ OITPOBEP)KEHUE onbITamu D.
Penu, JI. Cnannanuanu, JI. Ilactepa. [Ipoucxoxienue sk1U3HU U aCTPOOUOJIOTUSL.

OcHOBHbIE 3Tanbl HEOPraHU4ECKON SBOJIIOLIUU. [Limanerapuas
(reoyoruyeckasi) JBOJIOIMSA. XUMHUYECKas DSBOJIONUSA. AOHWOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 HeopraHmyeckux. Ombir C. Mumiepa u 1. IOpu.
O6pazoBanue nonuMepoB U3 MoHoMepoB. Koanepearnas runoreza A. W. OnapuHna,
rumnote3a nepBuyHoro Oympona JIk. XongeitHa, reHeTtwdeckas rumore3a [.
Ménnepa. Pubosumbr (T. UYex) u runoresa «wmumpa PHK» V. TunbGepra.
dopmupoBanre MeMOpaH U BOBHUKHOBEHHE MPOTOKIIETKH.

Ucropuss 3emnu u wmetoasl e€ wusydeHus. lckomaemble opraHuueckue
octarku. leoxpononoruss u €€ wmeronpl. OTHOCUTENbHAsT U aOCOJIOTHAS
reoxpoHoJiorus. ['eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJBL, STOXH.

HavanbHble 3Tambl OpraHUYecKOd HBOMIOUMM. l[losBiIeHHE W 3BOIIOLUS
NEPBBIX KIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHHE TEPBBIX SKOCUCTEM.



CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKM KaK aHAJIOT MEPBHIX HA 3eMiie COOOIIECTB.
Crpomatonutsel. [IpokaprOTHI U 3yKapUOTBHI.

[Tpoucxoxnenue 3ykapuot (CUMOMOTEHE3). DBOIOLUOHHOE TPOUCXOKIACHHUE
BUPYCOB. [IpOMCXOXKJIE€HME MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMM BBICIIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pacrenui. Bbixox pacreHud Ha cyuy. llosBieHue CIOpOBBIX pAacTEHUM W
3aBoeBaHHe WMHU cymu. CeMeHHble pacTteHusa. [IpoucxokaeHne IBETKOBBIX
pacTeHUu.

OcCHOBHBIE 3Tambl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuili B3pbIB — IMOSIBICHUE COBPEMEHHBIX
TUNOB. IlepBbie XOp/IOBBIE KUBOTHBIE. JKH3HBb B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuit u pentwimil. IIpoucxoxkaeHre MIESKOMUTAIONINX U
nturl. [lpuamun ximroueBoro apomopdo3a. OcBoeHHE OECIIO3BOHOYHBIMU |
MIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zBuTtne xu3HM Ha 3emiie MO 3paM M IMEPUOAAM: apXeul, MPOTEPO30H,
najaeo30M, Me3030i, kaitHOo30HM. O011as XapaKTEPUCTUKA KIMMaTa U T€0JIOTUUECKUX
npoueccoB. [losiBieHre U paclBET XapaKTEPHBIX OPraHW3MOB. YIIIEOOpa30BaHHE:
€r0 YCJIOBHS U BIHMSIHUE HA Ta30BbIA COCTAB aTMOC(HEpHI.

MaccoBble BBIMUPAHUSI — DKOJOTHUYECKHE KPU3HUCHI Mpouuioro. IIpuunHel u
CJIEJICTBUSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIN SKOJIOTUYECKUH KPHU3UC, €ro
ocobenHoctu. [Ipobnema coxpanenus: brmopazHooOpasusi Ha 3emIie.

CoBpeMeHHass cUCTEMa OpPraHM4ecKoro mupa. [IpuHIUNBl KiIacCUpUKAIUU
opranu3MoB. OCHOBHbIE CHCTEMAaTUYECKHUE TPyl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanwu, JI. [Tactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaeun, I. Ménnep, C. Mumiep, I. FOpmu.

Tabmunbl u cxembl: «Cxema onbita @. Penny, «Cxema ompita JI. ITactepa mo
U3YUYEHUIO CaMO3apoXKJIeHHs XHU3HW», «Cxema ombita C. Mwumiepa, I HOpwuy,
«JTanbl  HEOPraHWYECKOM  HBomouum»,  «leoxpoHomoruueckass  mIKaiay,
«HavanbHble 3Tanbl OpraHUYEcKo 3BoOLMNY, «CxemMa o0pa3oBaHUsl 3YKapUOT
nyTéM cumOuoreHesa», «Cucrema >XuBOM mnpupoab», «CTpoeHue BHpycay,
«Apomopdossl  pactenuity, «PuHHOGUTH, «OTHOKJIETOUYHBIE BOJAOPOCINY,
«MHoroksierounble  Bogopociam», «Mxu», «IlanopoTHukn», «lo0ceMeHHbIE
pactenus», «Opranbl LIBETKOBBIX pacTeHuil», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIlIeYHOTOMIOCTHBIEY,
«IInockue YepBW», «YneHnuctonoruey, «PBI10BIY, «3eMHOBOIHBIEY,
«IIpecmbikarommecs», «lItumpy, «Muaekonurtatomme», «Pa3Butue Xu3HuU B
apXenucKom 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B



ITAJICO30MCKOM 3pe», «Pa3BuThe KU3HU B ME3030UCKOMN 3pe», «Pa3BuTue xKu3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPAy.

OOGopynoBanue: repOapuu pacTeHHl pa3IMYHBIX OTJEIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHBIE MPENaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UITIOKOJKHX, CKEJIEThI [I03BOHOYHBIX )KMBOTHBIX, Yy4esa NTHL] U 3BEPEM, KOJIEKIINH
OKaMEHEJIOCTEH, TMOJE3HBIX MCKOMAEMBbIX, MYJSKU OPraHUYECKUX OCTaTKOB
OpPraHU3MOB.

BupryaabHass  1a0oparopHas  padora «MoaenupoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHnto a0MOr€HHOTO CUHTE3a OPraHUYECKUX COCIUHEHUN B
NepPBUYHON aTMochepey.

Jlaboparopnasi pabGora «l/3yyeHue U ONHUCAHUE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «/3ydyeHne OCOOCHHOCTEH CTPOCHUS pPACTECHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3ydyeHne 0coOOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ye10BeKa — aHTPOINOIreHe3

Paznens! n 3agaum aHTpOonosoruu. MeToapl aHTPOIIOJIOTHH.

CraHOBNEHUE TPEACTABICHUN O MPOUCXOKICHUM 4YeJIOBEKa. PenurnosnHsie
BO33peHus. COBpEMEHHbBIE HAyUHbIE TEOPHUHU.

CXx0IcTBO YeNloBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBunerennscTBa CXOJZICTBA YEI0BEKa C KUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTUUECKHE, AMOPHOJIOTHYECKHE,
¢u3nonoro-6MoXxuMHUEcKue, nopeaeHueckne. OTIUYUs YelloBeKa OT KUBOTHBIX.
[IpsAMOXOXKIEHUE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JIBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTUYECKHE, COLUATIbHBIE.
CooTHomieHue OUOIOTUYECKUX U COITMAIBHBIX (DAaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE cTaguKM aHTponoreHe3a. PaHHue uenoBekooOpa3HbIE 00E3bsHBI
(IPOKOHCYJIBI) U pAaHHHUE MOHTUIBI — OOIIUE MPEAKN YETOBEKOOOPa3HBIX 00€3bsH U
MoAer. ABCTPaJONUTEKN — JABYHOTHE NMPEAKH JIroaen. YenoBek yMenbli, IepBbIe
W3TOTOBJICHHS OpYAMM Tpyna. UenoBek npsaMOXOIAIIAN 1 ITEPBBIN BBIXOJ JIFOIEH 32
npenensl  Adpuxku.  YemoBek — relmenbOeprckuii  —  OOmMEM  TIpenoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKa pa3yMHOro. YenoBeKk HeaHAEPTAIbCKUM
KaK BHJI JIOAEH XOJIOAHOTO KimMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeAenamMu AQpHKu.
[TaneoreneTrka u najaeoreHOMUKA.

DBOJIONKA COBPEMEHHOTO ueJoBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIIHIX
yenoBeka. MyTallMOHHBIN Tpoliecc W mnoiaumopdusm. IlomynsiroHHbIE BOJHBI,



npeid reHoB, murpanus u «3G(exT ocHoBaTeNs» B MOMYISIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. llonarue o pace. bosbume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpaJio-HErpoujHas  (PKBaropuajibHasl),  MOHTOJIOWHAS
(a3uarcko-aMepuKaHCcKas). BpeMs u myTu pacceleHHs] 4YelOBeKa IO IUIaHETE.
EnuncTtBO  yenoBeueckux  pac. HayyHas  HECOCTOSTENBHOCTh  pacHu3Ma.
[IpucnocoOneHHOCTh 4YeOBeKa K pPa3HbIM YCJIOBUSIM OKpYXKArOUIEH Cpebl.
Bnugaue reorpaguueckoil cpeapl M japedda TEeHOB Ha MOPQOJIOTHIO U
(U3NOTOTHIO YeTIOBEKA.

MexauciuIuinHapable  MeToAbl B (Qu3nyeckodl  (OMONOTHMYECKOM)
AHTPOMNOJIOTMM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHUS U MAJCOaHTPOMOJIOTHS
YeJIOBEUECKUX MOMYyJAluil. buoconnanbHble HCCIEIOBaHUS MPUPOILI YEIOBEKA.
NccnenoBanne KOABOMOLUKU OUOIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. dapBun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.

Tabnuipl U cxembl: «MeToJbl AHTPONOIOTUMY, «I OJIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YenoBeKa W CKEJEeT IIHUMIIaH3e»,
«PynTuMEHTBI U aTaBU3MbI», «JIBUXKYIIIUE CHIIbI aHTPOMOTEHE3a), « IBOITIOIIMOHHOE
JIpEBO  4eloOBEeKa», «ABcTpasonurek», «YemnoBek  ymensli», «Yenosek
IpAMOXOSIINIY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITaribl 3BOJIIOLNUN YEIOBEKa», «Packl ueaoBeKay.

OOopynoBanue: MyJSDKM — OKaMEHEJNIOCTEeH, MpeAMETOB  MaTepualibHOM
KyAbTYphl ~ TIPEIKOB  UeJOBeKa, penpoaykiuuu (dotorpadum) KapTuH C
MU(DOJIOTUIECKUMU ¥ OUONEHCKUMHU CIOKETaMU TIPOUCXOXKICHUS UEeJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIENb
yepena 4YeJoBeKa M ueperna I[MHUMIaH3€e, MOJENb KHUCTH 4YeloBEeKa U KHUCTH
HIMMIIaH3€, MOJIENIA TOpca MPEIKOB YEJIOBEKa.

Jlaboparopnasi pabora «lI3yueHue OCOOCHHOCTEH CTpPOECHUSI CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXOKICHHEM.

IIpakTuyeckas padora «/3ydyeHne SKOJOTHUECKUX aJanTallil 4eI0BEKay.

Tema 6. Jkojoruss — HayKa O B3aMMOOTHOLICHHMSX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY:Kallleil cpenoi

3apoxeHre u pa3BuTHE dKojoruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H.
A. CeseproBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun
sKoJIoruu. CBS3b KOJIOTUH C IPYTUMH HAyKaMHU.

Meronbl skonoruu. IloneBbie HaOMOACHUS. DKCIEPUMEHTHI B SKOJIOTHU:
OpUpOJAHbIE W JlaboparopHbie. MoaenupoBaHue B HKOJOTHMH. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: TOKAIbHBINA, PETHOHAIBHBIN U TII00aTbHBIH.



3HauC€HHE OKOJIOTMYECKUX 3HAHWW Uil  YEeJOBEKAa.  DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3E€H 4eloBedyecTBa C npuponod. dopmupoBaHue
AKOJIOTUYECKOH KYJIBTYPbl U IKOJIOTHYECKOM IPAMOTHOCTH HACEICHUSI.

JdemoHcTpanumn

[Toptpetsi: A. T'ymGonsar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnunpel 1 cxemsl: «Pazgensl skonorun», «Metonbl 3Konorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPENbI».

JlaGopaTopHasn padora «3yuenue METOJI0B JKOJIOTUYECKUX
VICCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Dxonoruueckue (PakTopel U 3aKOHOMEPHOCTH uX AeiicTBust. Knaccudukanus
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHUYECKUE, OMOTHUYECKHUE, aHTponoreHHsie. O0mue
3aKOHOMEPHOCTU JEHCTBUA dKojmormueckux (akropon. [IpaBuno munumyma (K.
[npenrens, FO. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuornueckue ¢akropbl. CBeT Kak 3kojmoruueckuil Qaxrtop. JleicTBue
pa3HbIX YYacTKOB COJIHEYHOTO CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYMIbI
pacTeHHil W >KMBOTHBIX IO OTHOIICHHIO K cBeTy. CuUrHanbHas poJib CBeETa.
DOoTONIEPUOIU3M.

Temneparypa kak »skojormyeckuit ¢akrop. JleiictBue Temieparypsl Ha
opranu3mbl. [loMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. JBPUTEPMHbBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctes kak 3konorumdeckuit (axrtop. Ilpucrnocobrmenuss pacTeHwii K
nojiJiep>kaHnio BojgHoro OanaHca. Kiaccudukanus pacTeHUN MO OTHOIICHUIO K
BoJie. [IpucnocoOnenust >kUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXHUMA.

Cpensl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHAs,
IyOWHHAs ~ TOATIOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DU3NKO-XMUMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHuzMoB. [IpucrnocoOiaeHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U
roguyHbie putMmbl. [IpUcOCOONEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUU JKU3HU.

Kuznennsie ¢Gopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW Qopme.
’Kuznennsie (hOpMBI paCTCHUI: JEPEBbs, KyCTapHUKH, KyCTapHUYKHA, MHOTOJIETHHE
TpaBbl, OJNHOJETHUE TpaBbl. JKu3HEHHBIE (POPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re00MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a JKU3HHU.

buotnueckue paxtopsl. Buabl 6MoTHYECKHX B3aUMOIEHCTBHIM: KOHKYPEHITHS,
XMIIHUYECTBO, cCUMOM03 U ero Qopmel. [lapazutusm, xoomepainus, MyTyalu3M,



KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBUsl  (Toruueckue,  (Qopuueckue, ¢adbpudeckue). 3HAUCHHE
OMOTHUYECKNX B3aWMOJICHCTBUI [UIsl CYIIECTBOBAaHWS OpPraHU3MOB B Cpele
oburtanwms. [I[pUHIIATT KOHKYPEHTHOTO UCKITIOUCHHUSI.

JdemMoHcTpanuu

Tabmumpl U cxembl: «OJkomoruueckue (akTopbl», «CBETOBOM CHEKTp»,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerIoKpoBHBIE
KUBOTHBIC», «XOJOJHOKPOBHBIC KUBOTHBIC», «DU3MOIOTHUCCKHE aIanTaluu
KUBOTHBIX», «Cpempl OOWTaHWSI OpPraHU3MOBY», «DBHONOTHYECKHE PUTMBD,
«Kuznennole  Qopmbl  pacTeHui», <«OKusHeHHble  (QOPMBI  JKUBOTHBIXY,
«IKocUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTEMa XBOMHOTO Jecay, «llenun
nuTaHusy, «XunEnuectBoy, «l[lapazutuam», «Konkypenmus», «Cumomnosy,
«KommeHcanmsmy.

O6opynoBanne: repOapuu pPacTEHUU M >KUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO PA3JIMYHBIX OSKOJIOTHYECKUX (DAKTOpPOB, TepOapul CBETONHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBHIC, TEHEIOOUBBIE U
TEHEBBIHOC/TMBBIC KOMHATHBIC PACTCHHS, TepOapuy U KOJUICKIIMH TETUIOIOOMBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHU, Uydesia MTHIl U 3Bepei, repdapuu
pacTeHul, oTHOCAIMUXCS K Turpoduram, xcepoduram, mezopuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMU >KMBOTHBIX, OOMTAIONIMX B PAa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTCHUH M IKUBOTHBIX, OOJQJAIONIUX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHECHHSIM YCIIOBUW JKW3HH, TrepObapuu |
KOJUICKIIMA PACTCHWHA W JKMBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3TUYHBIX OMOTHYECKUX B3aMMOJICHCTBUSAX.

JlabopaTropnasi paGora «BbisiBIeHHE TPUCTOCOOIEHUM OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopnasi padora «BblsiBIeHHE TMPUCIOCOONICHUI OpPraHu3MoOB K
BIIMSTHUIO TEMITEPaTyPhD».

JlabopaTropnasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rus BUIOB U MOILYJISALMIA

OKOJIOTUYECKUE  XApPAaKTEPUCTUKH  TOMYJSIIHH. [Monmynsmuss kak
ounonoruveckas cucrema. Poib HEOTHOPOTHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0coOeHHOCTEH OMOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nomyssiiuii.  OCHOBHBIE TOKa3aTeNd MOMYNSIMUA: YHUCICHHOCTh, IUIOTHOCTD,
BO3pacTHas W TIOJOBasl CTPYKTypa, pPOXKIAEMOCThb, TPHUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPAIIHSL.

DKosorudeckas CTpykrypa nomyiasuuud. OIeHKa YUCICHHOCTH TOMYJISIIHIH.
Junamuka momynsuuu U e€ peryasiuusa. buoTtudyeckuil moTeHuan MOMyJsIUM.



MonenvupoBaHrue AMHAMUKU NOMyisinuu. KpuBbie pocTa YUCIEHHOCTH MOIMYJISIIUY.
KpuBble BbDKMBaHMS. Perynsius YHCIEHHOCTH NOMYNSIUI: posib (HaKTOpOB,
3aBUCSIIMNX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 skomormueckod Huiie Buaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkoimormyeckor Humm Jx.M. XarumHcoHa. Pa3smepsl 3kosormyeckou
Huiy. [loTeHnuanbHas U peajan3oBaHHAs HUIIIH.

Bun kak cucrema nomymanuil. Apeansl BUIOB. BHIBI M HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJAEHUS W MUrpaluid >KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. K. XarunHCOH.

Tabmumer ¥ cxembl: «DKOJIOTHYECKHE XapPaKTEPUCTUKUA  TIOMYJISIIANY,
«IIpocTpaHcTBEHHasi  CTpyKTypa momynsiuuum», «Bo3pacTHble  NHUpPaMHUJIbI
nonynsiuun», «CKOpPOCTh  3aCENEHUs IMOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzMamMmny», «Mogeinsb skonornyeckor Humu k. M. Xaraunconay.

OOopynoBanue: repoapuu pacTEHUN, KOJUIEKIIUU KUBOTHBIX.

Jladoparopnass  paGora  «lIpucmocoOneHuss ceMsSH  pacTeHHH K
pacCelIeHUION.

Tema 9. Jkos10rus co00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneHo3 u ero cTpykrypa. CBA3UM MeEXIy
OpraHu3MaMu B OHOLIEHO3E.

OxocucteMa Kak oTkpbiTas cucrema (A. JIx. Tencin). OyHKUMOHAIBHbBIE
OJIOKM OpPraHu3MOB B OKOCHUCTEME: MPOMYUEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpopuueckue ypoBHU. Tpoduyeckue nHenu U ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopoT BeIIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeNIM  dKocHCTeMbl. buomacca uw  mpomykuus.
DKOJIOTMYECKUEe MUpaMubl YUcesl, 0MoMacChl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
Hamnpapnennbie 3akOHOMEpPHBIE CMEHBI COOONIECTB — cyKieccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBI. AHTPOIOIEHHbIE BO3ACHCTBHUS Ha
cykneccuu. Knumakcunoe cooOiectBo. buopasnoobpasue u moaHora KpyroBopora
BEILIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IprponHbIE DKOCUCTEMBL. JKOCUCmeMbl 03Ep U pek. DKocucmemvl MOpeu u
0Keanos8. IKOCUCmeMbl MyHOp, 1€co8, Cmenell, NyCMulHb.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoiueHo3. Paznuuuns
MEXKy aHTPOIIOTEHHBIMU U MPUPOIHBIMU SKOCUCTEMAMU.



Ypb6o3kocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopojackas
dmopa m dayna. CuHaHTpomM3aIUs TOPOACKOH QayHbl. buonormyeckoe wu
XO3SIMCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocucTeMax. Ponb kackadnoco s¢hchexma u 6u008-30uhukamopos (Kioueswblx
61008) 8 (yHKYuoHuposanuu sxocucmem. TIepeHOC HEPTUU U BEIICCTB MEKIY
CMEXHBIMHM 3KOCHCTEMaMH. YCTOWYHMBOCTh OPTaHM3MOB, TOMYJISIIMA M 9KOCHCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOITOTCHHBIX BO3ICHCTBHIA.

Mexarnuszmbi 8030eticmaus. 3A2PASHEHULl  PA3HBIX Mmunoe Ha
CYOOPeaHUIMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YDPOBHSX,
OCHOBbL  IKOLO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20  B030€elCMEUsL.
MeTo0710THSI MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptpet: A. JIxk. Tencnu.
Tabmumet u cxembl:  «CTpykrypa  OuolleHO3a»,  «IKOCHUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOrO Jiecay, « DyHKIMOHATIbHBIC
TPyNIBl OPraHU3MOB B JKOcHcTeMe», «KpyroBopoT BemecTB B JKOCHUCTEME,
«llenn muTanus (macTOWIIHAS, CTPUTHAS)», « IKOJIOTHUECKAs MHUPAMHJIA YACEITD»,
«JKoyoruyeckas mupaMuia OMoOMacch», «IKOJIOTHYECKass MUPAMUA SHEPTUMY,
«ObpazoBanue Oonotay, «IlepBuunas cykueccus», «BoccranoBnenue jieca mocie
noxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPTUHU B arporeHosey, «IIpuMepsr ypooskocucTem.

OO6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydesa MTHUIl |
3Bepeid, repbdapun KyJabTypPHBIX U JUKOPACTYIIUX PACTCHHH, aKBapUyM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTHyeckas padora «/3ydueHne u onucanue ypooIKOCHCTEMBI.

Jlaboparopnasi paGora «M3yueHuwe pazHOOOpa3usi MEIKUX MOUYBEHHBIX
YICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypcusi «IKCKypcHsi B THIHUYHBINA OuoreoreHos (B ayOpaBy, Oepe3HSK,
CJIbHUK, Ha CYXOJIOJIbHBINA MM MOWMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKeKypeusi «DKCKypcUsi B arpodKOCHUCTeMY (Ha TOJ€ WIH B TEIUTUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rodanbHasi IKOCUCTEMA

buocdepa — obOmemnanerapHas o0Ooyiouka 3eMIIM, IJie CYIIECTBYET WIH
CylleCTBOBaJIa M3Hb. PazBuTue mpencrasieHuii o Ouocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocra. JKupoe
BEIIECTBO OMOC(epbl U ero GyHKIIHH.

3aKoHOMEpPHOCTU CcyliecTBoBaHus Onocheprl. OcobeHHoCcTH Onochepsl Kak
100anpHOM 3KocucTeMbl. JlnHamMudeckoe paBHOBecue B Ouochepe. KpyroBoporsr



BEIIECTB U OMOT€OXUMHUYECKUE ITUKIIBI (YIJIEpoaa, a30Ta). PUTMUYHOCTD SIBICHUI B
ounocdepe.

3oHasnbHOCTH Ouocdepsl. Ilonsitue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyHJApa, XBOMHBIEC Jieca, CMEILIaHHbIE U IIMPOKOJIUCTBEHHbIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPOMMYECKUE Ji€Ca, BEICOKOTOPbs. Kinmar, pacTUTENbHBINA U )KUBOTHBIN
MHp OMOMOB CYIIIH.

Crpykrypa U (QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIINANa 1
onochepHbIx GyHKIUH.

JdemoncTpanumn

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

Tabnumsr u cxembl: «l'eochepsl 3emnny, «KpyroBopor azora B mpupose»,
«KpyroBopor ymiepona B mnpupoae», «KpyroBopor kuciopoma B HpHUPOAE»,
«KpyroBopotr Boabl B mpupone», «OCHOBHbIe OMOMBI cymmn», «Kimnmarnueckue
nosica 3emyn», «TyHnapay, «Taitray, «Cmemannbiii jecy, «1InpokoIuCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycTbiHs», « TponuyecKkuii ecy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUH KMBOTHBIX.

Tema 11. YesnoBek U OKpy kaoumias cpena

OKOJIOTHYECKHE KPHU3UCBl W WX NpPUYUHBL. Bo3aencrBue dYenoBeka Ha
onocdepy. 3arps3HeHue Bo3aymHON cpeapl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOAHOW cpenbl. OxpaHa BOIOHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinumara.

AHTPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIN M KMUBOTHBIM MHUp. OXpaHa
pPaCTUTENBHOTO M >KUBOTHOrO MHpa. OCHOBHBIE HPUHIUIIBI OXPAaHbI MPUPOIBI.
Kpacasie kauru. Ocob6o oxpansembie npupoansie Tteppuropun (OOIIT).
borannueckue caabl U 300J0TMYECKUE MMAPKHU.

OCHOBHBIC TIPUHILUIBI YCTOWUMBOTO PA3BUTHs YEJIOBEUECTBA M MPHUPOJIBI.
PammmonanpbHoe  TPUPOJOMONB30BAaHUE W COXpaHEHUE  OUOJIOTUYECKOTO
pasHooOpasus 3emum. OOIMEe 3aKOHOMEPHOCTH TITIOOQIBHBIX 3KOJOTHUCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE TTOCIIE/ICTBHS.

Pa3zBuTne METOOOB MOHUTOPHMHIA Pa3BUTHA ONACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosauusi nepexooa K pecypcocoepezaroujell U
KOHKYPEHmMOocnocoonoul snepeemuxe. buonozuueckoe paznoobpasue u ouopecypcui.
Hayuonanvuvie ungopmayuonnvle cucmemsol, obecneyusarowue 0ocmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U 9IKkocucmem. (OCHOBbI
IKOpeaburumayuy dKocucmem u cnocob6os 6opvovLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u Hazemublx 3KOCUCTNEM.

JdemoncTpanumn



Tabmumet  u  cxembl:  «3arpsisHeHue  atMocdeprl»,  «3arpsi3HEHHE
ruapochepr», «3arpsasHeHue nouBb, «llapHukoBwlii  3ddekr», «Ocobdo
OXpaHseMbI€ PUPOIHBIC TEPPUTOPUMY, «MOJEH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: ¢otorpadhun OXpaHSIEMbIX PacTeHH M KUBOTHBIX KpacHoi
kHuru Poccutickont ®enepanuu, KpacHoii KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110
BHOJIOI'MM HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3ylbraraM OCBOEHUS
oOyJalmuUMHCST TIPOTpaMM  CPEIHETO OO0Iero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMETHBIE U TTPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHMS MPOTPaMMBbl 110 OMOJOTHH
BBIJICJICHBI CIICAYIONINE COCTABJISIIOIIME: OCO3HAHWE OOYyYarolIUMUCS POCCUUCKON
rPaXXJaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOMPECIICHUIO, Haiuuyue Mmomusayuu K OOydeHUIO  OHUOJIOTHH,
yeneHanpasieHHoe paszéumiue BHYTPEHHHUX YOEKISHUM JHUYHOCTHU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb O0YUaIOIINXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMH, MPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO 00pa30BaAHMUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUIECKON KYIIBTYPHI,
CNOCOOHOCMU CMAasums 1IEJIA U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIngHOCTHBIE PEe3yNIbTaThl OCBOCHMS MPOTPaMMBbl 10 OUOJIOTHUU JOCTUTAIOTCS
B E€IMHCTBE Yy4YeOHOW M BOCHHUTATEIBHON JEATEILHOCTH B COOTBETCTBUH C
TPAIULUUOHHBIMU  POCCUMCKMMH  COLUMOKYJIBTYPHBIMH, HCTOPHUYECKHUMHU U
JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOIIECTBE NpaBUJIAMU H
HOpMAaMHU  TIOBEJCHHWS M  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HaHWUS,
CaMOBOCIIMTAHUSI U CaMOPA3BUTHUSI, PA3BUTHUSA BHYTPEHHEH MMO3UIIMU JUYHOCTH,
MaTPUOTH3MA U YBAXKEHHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TPy/Aa U CTApILIEMY
MOKOJICHUIO, B3aMMHOTO YBa)XXCHUS, OEpPEKHOTO OTHOIIEHUS K KYJIBTYpPHOMY
HACJICIUI0 W TPAJIUIMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu,
MIPUPOJIE U OKPYKAIOIIEH cpee.

JIngyHOCTHBIE pe3yabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JOJKHBI OTPAXaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIINXCS PyKOBOACTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpPUCHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacCUIMPEHUE >KU3HEHHOIO
ONbITA U ONBITA JEATEILHOCTH B MPOILECCE Pealn3allii OCHOBHBIX HAIpPABICHUN
BOCIIUTATEIILHOMN JAEATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUSA

c(hopMHUPOBAHHOCTH IPaXKTAHCKOM MO3UITUK O0YUYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPABOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JESITEIbHOCTM IIPU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3HMIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBAaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUSI JIFOIEH C Pa3HBIMU YOCKIACHUSIMH, KyJbTYPHBIMUA IICHHOCTSIMH U
COLUAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[I03HABATEIbHBIX W HCCJIENOBATEIbCKUX 3a7ad, YBaXUTEIHHOTO
OTHONIIEHUS! K MHEHMIO OIMOHEHTOB TPH OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTrUYECKOTO CONIePIKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJOHTEPCKOU NIESITETbHOCTH;

2) NaTpMOTHUYECKOr0 BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTh POCCUICKON TPAXKTAHCKOW UIEHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU mnepen PoauHoii, ropaoctu
3a CBOM Kpail, cBOXO PoIauHy, CBON S3BIK U KYyJIBTYpY, NPOIIJIOE U HACTOSLIEEe
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccnu;

IEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIEIUIO U TaMATHUKAM MPUPOJIBI,
NOCTHXKEHUsSM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJIOTMM, TOHUMAHUS 3HAYCHUsT OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YETIOBEKA U COBPEMEHHOI'0 00IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amure OTedecTsna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHE TYXOBHBIX IEHHOCTEW POCCUKCKOTO HAPO/Ia;

c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIYECKOTO MTOBEICHMS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJ]a B TOCTPOCHHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO NPUHATUS LUEHHOCTEHW CEMEWHOW KU3HU B COOTBETCTBUHU C
TpaguuusmMu HapoJoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

ITOHUMaHUE SMOLMOHAIBHOTO BO3IEMUCTBUS )KUBOUM IIPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHMS KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArOMOJTyYHs:

NMOHUMAaHUE W peaju3alus 37A0pOBOT0 U 0Oe30MacHOro olpa3a KU3HH
(3mopoBo€  TUTaHWE, COONIOJIECHUE TUTHECHUYECKUX TPaBWI U HOPM,
cOamaHCUPOBAHHBIA PEXKHUM 3aHATHM M OTAbIXa, peEryisipHas ¢usndeckas
AKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U ICUXUYECKOMY 3/10POBBIO;

NOHMMAHHE [IEHHOCTU TPaBUJl HWHIUWBHUAYAJbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JTIONIEH;

OCO3HAHME MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOiIeHuUs
AJIKOTOJIs, HAPKOTHKOB, KypPEHHS);

6) TPy10BOI0 BOCIMTAHUSA:

TOTOBHOCTh K TPY/y, 0OCO3HaHHE IEHHOCTU MaCcTEePCTBA, TPYJAOT00HE;

TOTOBHOCTh K AKTMBHOW JAESATEIBHOCTH TEXHOJIOTMYECKOW M COLHUAIBHOU
HANpPAaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JACSTEILHOCTD;

UHTEPEC K Pa3IUYHBIM cdepaMm npodecCUOHATHLHON NeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymiedl mpodeccun U pean30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU XKU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKH 11eJeco00pa3Hoe OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHUS;

MOBBIIICHUE YPOBHSA DKOJOTHUUECKOM KYJIBTYphl: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSA TOCTYNKOB M OLIEHKA HX BO3MOXHBIX TOCIEICTBUN JIs
OKPY’KAIOIIEH CPEeIbl;

OCO3HAHUE MIOOAIBHOIO XapaKTepa HKOJOTUYECKHX MpoOIeM M IMyTed ux
pelieHus;

CIOCOOHOCTh HCMONB30BaTh MPUOOpETaeMble MpPH HU3yUYEHUU OUOIOTUH
3HAHUST W YMEHHS TIPU pEIICHUU TPoOJieM, CBA3aHHBIX C PAIMOHAIBLHBIM
IPUPOIONONb30BaHNEeM  (COOMIONeHne  TpaBWil  TOBEACHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpPaHEHHWE PABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, Ouochephl);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIIMX BpEd  OKPYXKaKOUIEH
IPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJATOMPHUSTHBIE HKOJOTUYECKHE
NOCJEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATH HX;



HAJIMYHME Pa3BUTOIO 3KOJIOTMYECKOTO MBILUICHHMS], 3KOJIOTMYECKONW KYJIBTYpHI,
OTIbITa JESITEIbHOCTH HKOJIOTMUECKOM HalpaBJIeHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCS MMHU B MO3HABaTE€JIbHOW, KOMMYHUKATHBHOW W COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOU AESTEIBHOCTH IKOJIOTUUYECKOM
HaIpPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAayKH U OOLIECTBEHHOW MPAKTUKHA, OCHOBAHHOIO Ha JHUAJIOTe
KYJBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3bIKOBOM W YWTATEJIBCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJIEHCTBUS MEXYy JIFOAbMU U TO3HAHUS MUPA;

NOHUMaHue crnenupuky OUOJOTMM Kak HayKH, OCO3HaHHWS €€ pojid B
(bOpMHUPOBaHUHU PALMOHAIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBIeHUsI 00 OKpPY)KaIoIeM MHUpPE KaK O €IUHCTBE IPUPOJbI, YEIOBEKa U
oOmiecTBa, B TO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M pELIEHUU MpodiIem
COXpaHEHUs IPUPOAHOIO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMEHHON UMBUJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3AaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTb  PECypcHble  HpoOJIEMbl  pa3BUTHUSA
YeJI0BEUeCTBa, IIOUCKA MyTeH BbIXO/a M3 INI0OATIBHBIX 3KOJIOTUYECKUX MPOOIEM U
ofOecrieyeHusi  mepexofa K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OMOJIOTMYECKMX 3HAaHUM B LEIsIX
HOBBIIIEHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTH OOy4Yaromuxcs, (opMUpyeMoi
IpU U3yYEHUU OMOJIOTUH;

NOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IIOJdy4yaeMmble 3HaHMUS JJi1 aHalu3a M
OOBSICHEHHS SIBIICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAyuyHbIX (DAKTOB U
UMEIOILMXCS TaHHBIX C LIEJbIO IMOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMONOTUYECKUE 3HAHMS IS
pelieHus npobeM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE ILIEHHOCTH HAy4YHOW AESTENbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO M UCCIEA0BATEIbCKYIO AEATENHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caM00Opa30BaHUIO, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUN MO OHOJIOTHH B
COOTBETCTBHUHU C KU3HEHHBIMU IOTPEOHOCTAMU.



METAINIPEIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOCHUSI yueOHOro mnpeamMera «buoiorus»
BKJIFOUAIOT: 3HAaYMMble I (OPMHUPOBAHUS MHUPOBO33PCHUS OOYyJAFOIITUXCS
MEXAUCITUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TTOHITHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAy4YHOM KApTUHBI MHUpa M CHeuu@uKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHUE, IPOIIECC,
CUCTEeMa, Hay4HbIM (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
uccieoBaHue,  HAONIOAEHUE,  W3MEPEHUEe,  OAKCHEPUMEHT ©  JpYyrue);
yHUBEpCcaibHble y4eOHble JCeHCTBUS (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIC,

peryJsTUBHBIE), obecrneunBaroIIne dbopmupoBaHue (byHKIMOHAIBHOM
IPAaMOTHOCTH M  COLMAJIBHOW KOMIIETEHLIMH OOydaroluxcs; CHOoCOOHOCTh
00yYaronmxcs UCTIOJIh30BAaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33PEHUYCCKUE 3HAHUS W  YHHUBEpCaldbHbIC ydeOHBIE JCHCTBUS B
TI03HABATEIbHOW U COITMAIBbHON MTPaKTHKE.

B pesynbrare uzydeHus 6MOJIOTHH Ha YPOBHE CpeIHEro 00Iero oopasoBaHus
y oOyuaromierocst OyayT chOpMHUpPOBaHbI [MO3HABaTEIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEUCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHBIC YUeOHBIC JCHCTBUS,
pery/IsTUBHBIC YHUBEPCAIbHBIC yueOHbIC JCHCTBHS, COBMECTHAS ACATEILHOCTD.

MeTtanpeIMeTHBIE PE3yJbTaTbl OCBOCHHS IMPOrPAaMMBI CPEIHETO OOIIEro
00pa3oBaHUs JIOJDKHBI OTPaXKaTh:

OBianenue YHHBEPCAJIbHBIMH y4eOHbIMU MO3HABATE/JIbHBIMHI
JEeUCTBUSIMMU:

1) 6a30BbIe JJOTMYeCKHE eHCTBHS:

CaMOCTOATENIbHO  (OpPMYJIHMPOBaTh W aKTyaJIM3UpOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanm3a, cUHTE3a, CpaBHEHUS, Ki1acCH(pUKAIIUU, 0000IIECHMS ), PACKPHIBATh CMBICIT
OMOJIOTUYCCKHUX TIOHATHH (BBIACIIATh MX XapaKTEPHBIC NMPH3HAKH, yCTaHABIUBATh
CBSI3M C JIPYTUMU TTOHATHSIMU );

OTIPENCISITh TENA JEATCILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHUH UX
JTOCTH)KEHHSI, COOTHOCHUTD PE3YJIBTAThI ACSTEIHHOCTH C IMOCTABICHHBIMU IEISIMU;

WCITIOJIH30BaTh OMOJIOTUYECKHE TMOHATHS JUIs OObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH TIPUPO/IBI;

CTPOUTH JIOTHYCCKHE PaCCYXACHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PaCCMATPHUBACMBIX
SIBICHUAX, (DOPMYITUPOBATH BBIBOJIBI M 3aKTFOUCHHUS;

MIPUMCHSITh CXEMHO-MOJICIbHEIC CpelcTBa JUIST peACTaBICHUS
CYIIECTBCHHBIX CBS3€H W OTHOIICHHWH B M3y4YaeMbIX OMOJIOTHYCCKHX OOBEKTax, a



TAaKK€  IPOTHUBOPEUMH  pa3HOrO  poja,  BBIABIEHHBIX B Pa3jMyYHbIX
WH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pEUIeHUs NPOoOJIEMbl ¢ YYETOM aHaln3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
EJISIM, OLIEHUBATh PUCKU MOCIIEACTBUI IEITEIbHOCTH;

KOOPJIUHUPOBATh M BBITIOJIHATH paOOTY B YCIOBUSX PEATBHOTO, BUPTYaIHHOTO
Y KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBILUICHUE TIPU PEILICHUH KU3HEHHBIX MTPOOIIeM.

2) 0a30BbIe HCCIeA0BaTeIbCKUE 1eHCTBHSA:

BJIa/IETh HABBIKAMU y4€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOM JeATEILHOCTH,
HaBbIKAMU  pas3penieHus 1npolsieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TTOMCKY METOAOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO
Pa3IMYHBIX METOI0B O3HAHMS;

UCIOJIb30BaTh PA3NUYHBbIE BUJbl JEATEIBHOCTU IO TOIYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYyaIUsIX, B TOM YHCJIE MPU CO3JaHUM YIEOHBIX U COLUATIBHBIX MPOCKTOB;

(dbopMupoBaTh HAYYHBIN THIl MBIIUICHHS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEBBIMH TIOHATUSIMU ¥ METO/IAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTEILHOM
TESITETIbHOCTH U KU3HEHHBIX CUTYaIIHsX;

BBISIBIIATH TMPUYUHHO-CIICACTBEHHBIE CBSI3M H  aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUICHHs, HaXOAWUTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOMX YTBEp:KJICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE€ PEHICHUS 3aJa4d  Pe3ysIbTarhl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh II€JICHANPABICHHBIA IOUCK IEepeHOca CPEACTB U CHOCOOOB
NENCTBUA B MPOPECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJBHYI0 M MPAKTUYECKYIO 00JIacTH
KU3ZHEJIEATEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTb OPUTHHAIBHBIE TOJXONbI U PEIICHHUS,
CTaBUTb MPOOIEMBI U 3a/1a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uH(popManHei:

OpPUEHTHPOBATHCA B PA3UYHBIX UCTOUYHUKAX HH(OpMAIUHU (TEKCTE yueOHOrO
nocoOusl, HAyYHO-TIOMYJIAPHOW JIUTEpaType, OHOJOrMYECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upOBaTh



UHGOPMAIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATD
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

dbopMynHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omonornveckol WHPOPMAIUKA, HEOOXOAMMOW TSI BBHITTOJIHCHUS YICOHBIX
3ajau;

npuoOpeTarb OMBIT KCIHOJIb30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTHBHOTO MCIOIB30BAHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpencTaBICHHS
ouonorudyeckoil nHPopmaruu (cxembl, rpaduKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KAauyeCcTBE CpPEACTBA IMpu paboTe cC
Oouonoruyeckol MHGMOpPMALMEl: TNPUMEHATh XUMHUYECKHE, (U3HUECKUE U
MaTeMaTH4eckue 3HaKh W CHUMBOJIBI, (HOpMysbl, abOpeBHUaTypy, HOMEHKIATYpY,
UCTOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HAVISIAHOCTH;

BIaJIeTh  HABBIKAMU  pAclO3HaBaHWs W 3alUTHl  HWH(pOpMaLUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX c(hepax »KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe€ WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCUTEJIBHO BBHIMOJIHEHHUS IpenaraeMoi
3aJlaud, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTH MO3UILUHN JPYIHMX YYaCTHHKOB
JMasora Wik JUCKyCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpEICTBa OOUIEHUS, I[OHMMATh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(MIMKTHI M BECTH NEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOAEHUCTBUS, MOHUMATh
HaAMEpEeHUs JPYTUX JIOAEH, IPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HopMyIHpoOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOKO TOUYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasl 1eITeJIbHOCTD:

MOHUMAaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJbHOU
paboThl IPU pelIeHUHU OMOJIOTUYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (JOPM B3aUMOJIEHCTBUS MIPU PEIICHUN YUEOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH € yu&€ToM OOIIMX
MHTEPECOB M BO3MOXKHOCTEHN Ka)JI0r0 WiIeHa KOJIJIEKTUBA;



NPUHUMATh  [EJIM COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBaTh W
KOOPAUHUPOBATh JEUCTBUS IO €€ NOCTHKEHHUIO: COCTAaBIIAThH IUUIaH JEHCTBUM,
pacnpenensTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJA M KAXKJIOTO yUYaCTHUKA KOMaH/bl B 00NN
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKThI, OLIEHWUBATh WJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIMYHBIX
CUTYaIIUSX, IPOSBISTH TBOPYECTBO U BOOOPaKEHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJTbHBIMH PeryJATHBHBIMH JEHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUA JJIsI BBIABICHUS MpPOOJIIeM U UX
pEIIeHus B )KM3HECHHBIX U YI€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1IE€JIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOHUX JCHCTBHUSIX U IMOCTYIKAX IO OTHOLICHWIO K KUBOW IMPUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbI0 OKPYKAKOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATENBHYIO JIEATEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH pEHICHHs MpoOJeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacCHIMPATh paMKH Y4EOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieJiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO HIUPOKON SPYIHWINHA B
pa3HbIX 007acTSIX 3HAHWUW, IMOCTOSIHHO TOBBIIMIATH CBOM 0O0pa30BaTENIbHBIN U
KYJIETYPHBI YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHdsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LETISIM;

BJIQJIeTh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUsA
COBEPIIIAEMBIX JICCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTaTOB U
OCHOBaHMI, MCMOIb30BaTh NPUEMBI PEUIEKCUM Ui OLICHKM CUTYyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OLIEHHWBATh PHUCKM U CBOEBPEMEHHO IPUHHMATh PEHIEHUS MO HX
CHUKEHHUIO;



IIPUHUMATh MOTHUBBI W apryMEHTBhl JAPYIMX [PHU AaHAJIU3€ pe3y/IbTaroB
NEeATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTUBBI W apryMEHTBhl JAPYIMX [PHU AaHAIU3€ pe3yIbTaroB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3UIUU APYTOTO YEJIOBEKA.

NNPEAMETHBIE PE3YJ/IBTATbI

[IpenmeTHble pe3yabTaTbl OCBOEHHUS COAEpPXKAHUSA Y4YEOHOro IMpeaMmera
«buonorus» Ha ynIyONEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOEcCIeUYeHHe
npopuiabHOrO  oOydeHuss  oOydarommxcst  Owonormu. OHM — BKIJIIOYAIOT:
cnenuduueckue g OMOIOrUU HayuHbIe 3HAHUS, YMEHUS U CIOCOOBI ACMCTBUIA 10
OCBOCHUIO, UHTEPIIPETALUUA U MPEOOPa30BAHUIO 3HAHUN, BUIBI IEATEIBLHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUN U UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX XU3HEHHbIX cUTyauusix. IIpenMeTHble pe3ynbTarTbl MPEACTABICHBI IO
roiaM U3y4YEeHUs.

[IpenMeTHbIe pe3ynabTaThl OCBOeHUs yueOHoro npenmera «buonorus» B 10
Kaacce JOMKHBI OTPAXKATh:

c(hopMUpPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTMHM B CHUCTEME
€CTEeCTBEHHbIX HayK, B (DOPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpaA, B
NO3HAHWM  3aKOHOB  MPUPOABI M  pEIIEHHH MNpoOJeM  PalHOHAJIBLHOIO
IPUPOJIOTIONIb30BaHNUs, O BKJIAJIE POCCUNCKUX U 3apyOekHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue OHOJIOTUYECKHE TEPMHHBI W TOHATHS (PKH3HB, KJIETKA,
OpranmsM, MeTadoJiu3M, TOMEOCTa3, CaMOPETYISLHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U PA3BUTHE), OMOIOTHYECKHUE TECOPHUH
(xnerounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopus
HacneAactBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOXKACHHUS KyJIBbTYPHBIX PACTEHMIT), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB TIEPBOrO IIOKOJIEHUS, PACIICIUICHUs, YUCTOTHI T'aAMET, HE3aBUCUMOIO
HacienoBanus [. Mengens, TOMOJOTMYECKUX PSIOB B  HACIEACTBEHHOM
u3menunBoctu H. Y. BaBuiioa), mpuHIUIb! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOAAMHM HAy4YHOIO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (ONMHCaHUE, W3MEpPEHUE,
HaOJI0ICHHE, DKCTIEPUMEHT);

yYMEHHUE BBIICIATh CYIIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE



OakTepuii, TpuOOB, PACTEHH, KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pPACTEHHM, J>KUBOTHBIX, 4YEJIOBEKAa, IIPOILIECCOB KU3HENEATEIbHOCTH,
NPOTEKAIOMINX B OpPraHU3Max PAcTCHUM, KUBOTHBIX W YENIOBEKa, OMOIOTUYECKUX
nporeccoB: 0OMeHa BEHIECTB (METab0IM3M), MPEBpALEHUS] SHEPIUHU, OpOKEHUS,
aBTOTPOHOTO U TETePOTPOGHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHesa, aMOpUoreHes3a, MOCTIMOPUOHATILHOTO Pa3BUTHS,
pa3sMHOXCHUsI,  MHAWBHIYalbHOTO  Pa3BUTHS  OpraHm3ma  (OHTOTeHe3a),
B3aMMO/ICHICTBUS T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHUE YCTAaHABIMBATh B3aMMOCBS3U MEXKIy OPraHOMAAMH KICTKH U HX
GYHKIUSAMH, CTPOEHHUEM KIJIETOK pa3HBIX TKaHEH M WX (QYHKIUSMHU, MEXIY
opraHamMM W CHCTEMaMH OPTraHOB Y pacTeHUH, >KMBOTHBIX M YENOBEKa M HUX
GYHKIUAMHA, MEXKIYy CHUCTEMaMH OpPraHOB M WX (YHKIHSIMH, MEXIY 3TallaMH
oOMeHa BEeIIECTB, dTalaMH KJIECTOYHOTO IIUKJIA U JKU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTanmamMu SMOPHOHAILHOTO Pa3BUTHSA, TEHOTUIIOM W (PEHOTUTIOM, (PEHOTHUIIOM H
dbakTopamu cpeapl OOUTAHMS;

YMEHHUE BBISBISATH OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacCTEeHMIA, )KUBOTHBIX M YEIOBEKa;

YMEHHE HCMOIb30BATh COOTBETCTBYIOIIUE AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHUIO M CHMBOJIMKY JJISl JI0KA3aTeIbCTBAa POACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHE peliarh ONOIIOTUYECKHE 3a4a49H, BRISIBIATH TPHUYNHHO-CIICICTBEHHBIC
CBSI3U MEX]y UCCIEeTyeMbIMU OMOIOTUYECKUMHU MPOIIECCaMU U SIBICHUSMU, J€TaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBHITIONHATH JTA0OpAaTOpPHBIE M TPAKTUYECKHE PabOThI, COONIIONATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BaAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, MPOBEPATh WX OSKCIICPUMEHTAIbLHBIMU
cpencTBamu, (HOpPMyIUpysl LeJdb WCCISAOBAaHUS, aHAJIW3HPOBATH IONYYCHHBIC
PE3yIBTaThI U JIeNIaTh BHIBOIHI,

yMEHHE Yy4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIBCKOM paboTe 1Mo OHOJIOTHH,
SKOJIOTUM W MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJIBbHBIX HAy4YHBIX OOILECTB, U
nyOMMYHO  TPEACTaBIATh  TMOJYYECHHBIE  pe3ylnbTaThl HA  yUYEHUYECKHUX
KOH(epeHIHSIX;

yMEHHUE OIICHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmact  OMOJOTMM W MEIUUMHBI  (KIIOHUPOBAHHME,  HUCKYCCTBEHHOE
OTLJIOJIOTBOPEHUE, HANpPaBICHHOEC HM3MEHEHHE T'eHOMa M CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayriei mpodeccruoHanbHON
JESTETHLHOCTH B 00JIacTh OWOJIOTHH, MEAHUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIBCKOTO XO3SMCTBA, MUILNEBON MPOMBIIUICHHOCTH, YIIIYONIATh MMO3HABATEIbHBIM



WHTEPEC, HAMpPaBJICHHBIN HA 0CO3HAHHBINA BHIOOP COOTBETCTBYIONIEH npodeccun u
IpOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUS B OpPraHM3alUsAX  CPEAHEro
po¢eCCUOHAILHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTtHble pe3ynbTarhl OCBOEHUs yueOHoro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXkKaTh:

chOpMHPOBAHHOCTh 3HAaHUH O MeCT€ U poJid OWOJIOTUU B CHUCTEME
€CTeCTBEHHBIX HayK, B (OPMHUpPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB MPHUPOJBI M PEIICHUH HSKOJIOTUYECKUX
npoOjeM 4YeloBeUecCTBa, a TakKKe B PEIICHUU BOIMPOCOB PAMOHAIBHOTO
PUPOIONIONB30BaHMS, U B (DOPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
00IIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIETh CHUCTEMON OMOJOTUYECKUX 3HAHUM, KOTOpas BKIIIOUAET
OTIPEICNICHUs] W TIOHUMAHHWE CYIIHOCTH OCHOBOIOJATAIONINX OMOJIOTHYECKHUX
TEPMUHOB M TIOHATHH (BUJA, JKOcucTeMa, Ouocdepa), OMOIOTHUECKHUE TEOPUHU
(aBomtonmonHast Teopust Y. JlapBuHa, cUHTeTUYECKasl TEOPHUSl SBOJIOIUH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsax W HampasieHusx sBoionuu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [[x. Xapmu m B. BaitnOepra,
3aponpimieBoro cxoactea K. M. boapa), mnpaBuma (Munumyma lO. Jlubuxa,
SKOJIOTMYECKOM MHUpaMUAbl 3HEPruM), runore3bl (runoreza «mupa PHK» V.
I'unGepra);

yMEHHE  BJIaJ€Th  OCHOBHBIMM  METOJAMH  HAy4yHOIO  TO3HAHUS,
WCTIOJIb3YEMBIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, M3MepeHue, HaOIIONEeHHE, HKCIIEPUMEHT), CIOoco0aMu BBISBICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJICNATh CYHIECTBEHHbIE TMPU3HAKU: BHJIOB, OHOTeOIEHO30B,
KOCHUCTEM U Ouocdepsl, CTAOMIU3UPYIONIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aJUIOMATPHIECKOTO U CUMIIATPHUECKOTO BUI000pa30BaHUs,
BIMSHUS ~ JBWKYIIUX  CHJ  OBOJIONMA  HAa  TeHO(QOHHI  TOMYJISIUH,
IPUCIOCOOIICHHOCTH OPraHU3MOB K cpefie OOMTaHUs, YepelOBaHUs HAMpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aUMOCBS3U MEXIY IMpOIEeccaMy 3BOJIOIUH,
JIBIDKYIIMMH CUJIAMH AHTPOIIOr€HEe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYMUTEIBHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpejie OOWMTaHMs, aOMOTHYECKUX U OUOTUYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€i  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;



YMEHHE HCHOIb30BATh COOTBETCTBYIOLIUE AapryMEHThI, OHOJIOIHYECKYIO
TEPMHUHOJIOTHUIO M CUMBOJMKY JUIsl JIOKA3aTeIbCTBA POJACTBA OPraHMW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPe/bl OOUTaHUs, SAUHCTBA
YeJIOBEUECKUX pac, HEOOXOMUMOCTH COXPaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK yCJIOBHS COCYIIECTBOBAHUS PUPObI U YEJIOBEUECTBA;

yMEHHE peliath OMOJIOTHYECKUE 3a]1aul, BBISIBISITH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEX]y UCCIIeTyeMbIMU OMOIOTUYECKUMHU MTPOIECCaMU U SIBICHUSIMU, JI€TIaTh
BBIBOZIBI ¥ IIPOTHO3bI HA OCHOBAHWH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE M MPAKTHUYECKHE pPaboOThI, COOMIOAATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSATh HUX OSKCIEPUMEHTAIbHBIMU
cpencTBamu, (HOpMyIUpysl 1eJdb WCCIEAOBAaHUS, aHAIM3HPOBATH IONYYCHHBIC
pe3ybTaThl U IeTaTh BHIBOJIBL;

YMEHHE yYacTBOBATh B y4eOHO-HCCIIEOBATEIHLCKON paboTe Mo OWoioruw,
SKOJIOTMM W MEIULMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  IOJYyYEHHbIE  pe3ylbTaThl HAa  YUYEHHUYECKHUX
KOH(EPEeHIIUSX;

YMEHHE OIICHHBATh THIOTE3bI U TEOPUU O MPOUCXOXKICHUH KU3HU, YEIIOBEKa
U YeJIOBEYECKHUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CIOCO0ax MpernoTBpalCHHs
00AIPHBIX U3MEHEHUM B Orocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOP Oyayiier mnpodeccuoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, YKOJIOTHH, TIPUPOAONIOIH30BaAHMS, METUITIHEI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SHCTBA, MHILEBOI
MPOMBIIIJIEHHOCTH, YIIyOIsITh TO3HABAaTECIbHBIA HWHTEPEC, HANpPABJICHHBIA Ha
OCO3HAHHBIM  BBIOOpP  COOTBETCTBYIOWIEH  Tpodeccuu U MPOJOIIKECHHE
OMOJIOrM4YecKoro 00pa3oBaHUs B OPraHU3AlMAX CPEIHETO MPO(ECCHOHANIBHOIO U
BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

wm B~ W N =

10

11

12
13
14
15
16
17

HauMeHoBaHMe pa3aesioB U TeM
NPOrpaMMbl

buonorus xak Hayka

JKuBble cucTeMbl U UX U3yYEHUE
buonorus knerku

XuMuYeckasi OpraHu3alusi KIeTKH
CrpoeHue u QyHKIUH KIETKH

OOMeH BeleCTB U MPEBpallleHNe YIHEPTUH B
KIIETKE

Hacnencreennas nuadopmarus u
peanu3anus €€ B KIETKE

JKU3HEHHEIN IUKIT KIETKA
Crpoenue u GyHKIHH OPTaHU3MOB
Pa3mHoxeHue 1 pa3BUTHE OPTaHU3MOB

T'eneTnka — HayKa O HaCJICACTBCHHOCTU U
N3MCHYMBOCTU OPTraHM3MOB

3aKOHOMEPHOCTHU HACJIEJCTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTHU

['eneTnka yenoBeka

Cenexuyst OpraHu3MoB

buotexHonorus 1 cuHTETUYECKas: OUONIOTHS

PesepBHOE Bpems

KoanyecTBo 4acoB

Bcero

—_
)

—_ A BN W O

KoHTpoJbHbBI
e pabdoTbI

IIpakTnueckun
e padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBare/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

102

13



11 KUIACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

HaumeHoBaHue pa3aesioB U TeM
NMpPorpamMmbIl

3ap0)KI[eHI/Ie H Pa3BUTUC DBOJTIOLIUOHHBIX
HpeI[CTaBJ'IeHI/Iﬁ B OHOJIOTHH

MUKpOIBOIIOLHS U €€ PE3YNIBTATHI
MaxkposBosronus U €€ pe3yJIbTaThbl

[IpoucxoxaeHue u pasBUTHE KU3HU HA
3emiie

[IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHE3
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX
OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM
C OKpY>Karollen cpenon

OpranusMmsl U cpesia OOUTaHUs

DKOJIOTHS BUJIOB U MOIMYJISIUANA

DKOJIOTUS COOOILECTB. DKOJIOTUYECKUE
CHUCTCMBI

buocdepa — rmobanbHas skocucTeMa
Yenosek U OKpyxkarouias cpeaa

PesepBHOE Bpems

KoanyecTBo 4yacoB

Bcero

14

15

10

12

102

KoHTpoJbHBI
e padoThbI

IIpakTHyecku
e padoTbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

KosnuecTBo yacoB i DJIeKTPOHHBbIE
ara

Ne
Tema ypoka KouTpoabHbl IMpakTuyeckn H3y4YeHH
n/n Bcero

mu(ppoBbIe
o0pa3oBaTe/ibHBI
e padoTbI e padoThbI f
e pecypchbl
buonorus kak KOMIUIEKCHAsI HAyKa U Kak
4acTh COBPEMEHHOTO 00IIIeCcTBa

JKuBnle cucTeMBl U UX CBOMCTBA 1
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1

Hcropust OTKPBITHS U U3yYEHUSI KIETKH.
Knerounas reopust

MeToabl MOJIEKYISIPHOU U KIIETOUHOU
ouonorun. [Ipakrnyeckas pabora
«3y4ueHre MeTOJ0B KJIICTOYHOW OMOIOTHH
(xpomarorpadusi, snexkrpodopes,
muddepeHnmanibHOe eHTpUdyrupoBaHue,
[T1IP)»

XHUMUYECKUN COCTAB KIETKH 1

MI/IHepaJ'II)HBIG B€IICCTBA KIICTKH, UX
Oouonoruyeckas POJib

Opranuveckue BEmecTBa KISTKA — OCIKH.
Jlaboparopnas pabota «OOHapyKeHHE
OEJIKOB C TTIOMOIILIO Ka4€CTBEHHBIX
peaKumii»

CoiicTBa, Ki1accupukanus 1 QyHKIHHA
OenKoB



10

11

12

13

14

15
16

17

18

19

20

21
22

Oprannyueckue BemecTBa KIETKH —
YIJIEBOJIBI

Oprannueckue BelecTBa KIETKH —
JIUTIU TG

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopatopHas pabota «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3Iu4YHbIX OPraHU3MOB»

Crpoenue u pynkuuu ATO. [pyrue
nykieosuarpudocharsr (HTD)

CexsennpoBanue JIHK. Metons

T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

MeToabl CTPYKTYpHOM OHONIOTHT
Tunsl kiteTok. I[Ipokapuornyeckas KieTka

CrpoeHue 3yKapuoTHYeCKON KIIETKH.

[IpakTuueckas pabota «/3yueHue cBOICTB

KJICTOYHOU MeMOpPaHbD)

[ToBepXHOCTHBIN ammapar KIeTK!
OnHoMeMOpaHHbBIE OPraHOU/IbI KJICTKH.
[Ipaktuueckas padora «M3yuenue
JBAYKEHUS LIUTOIUIA3MBI B PACTUTEIIbHBIX
KJIETKaX»

IlomyaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOHAPUH, I1acTuabl. JlaboparopHast
pabota «MccnenoBanue ma3mMoin3a u
JEIUIa3MOJIA3a B PACTUTEIIBHBIX KIETKAX)»

HemeMmOpanHbie opraHOUIbI KJIETKU

Crpoenuie u GyHKIUH S1pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

CpaBHI/ITeJ'H)HaSI XapaKTCPpUCTHUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHue cTpoeHUsI KIIETOK Pa3IMIHBIX
OpPTaHU3MOB»

ACCUMWISALINS U TUCCUMHUJIISIIUS — JIBE
CTOPOHBI MeTabomu3Ma. Tuner oOMeHa
BemiecTB. JJabopaTopHas pabora
«/3ydeHne KaTalInTHYeCKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHJIa3bl UK
KaTrasasbl)»

@epMEHTaTUBHBIA XapaKTEP peaKIuil
KJIETOUHOTO MeTabonu3ma. JlabopatopHas
pabora «M3yueHue ¢pepMEeHTAaTUBHOTO
pacierneHus MepoKcHia BOI0poaa B
PACTUTENBHBIX U )KUBOTHBIX KIIETKAX)
benku-akTuBaTOPHI ¥ OCITKU-HHTUOUTOPHI
ABTOTpO(DHBIN TUIT 0OMEHA BEIIECTB
DOoTOCUHTE3

XemocuHTe3. JlaboparopHas pabora
«CpaBHeHue mpoleccoB GOTOCUHTE3A U
XEMOCHHTE3a»

AHa’poOHbIE OpraHu3Mbl. Bubl OpoxxeHusI.

JlabGoparopHas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS M JIBIXAHUS

A>poOHBIE OPraHU3MBbl. DTarbl
SHEPreTUYECKOro 0OMeHa. JHeprus
MEMOPaHHOTO T'PaJIMEHTa MMPOTOHOB.
Cunre3 AT®: Pabota npoToHHO#
AT®-cunTa3bl

0.5

0.5

0.5



32

33
34
35

36

37

38

39

40

41
42
43

44

45

46

O06001eHre 1 cucTeMaTH3alus 3HaHUN 110
Teme "OOMeH BelIeCTB U MpEeBpaIicHUe
sHepruu B kieTke" / KonTponsHas pabora
o Teme "OOMEH BeIIeCTB U MpeBpalieHre
9HEPruM B KJIeTKe"

Peaknum MaTpu4HOTO CUHTE3a
Tpanckpunuus — Marpuunslii cuaTe3 PHK
Tpancnsiuusa u e€ Tansl

KonupoBanue aMUHOKHUCIOT. Postb pubocom
B OmocHuHTE3€ OeKa

Opranu3zanus TeHOMa y POKapuoT U
SYKapHOT

MoutekysspHbIE MEXaHU3MBI SKCIIPECCUH
TCHOB Y 3YKapuoT

Bupycbl — Hekierounbie (hOpMBI )KU3HU U
obnurarHele mapa3uTel. [IpakTrueckas
pabota «Co3gaHue MOIETH BUPYCa»

BupycHrble 3a00eBanus yenoBekxa,
YKUBOTHBIX, PACTEHUI

HanorexHonoruu B OMOIOTUU ¥ METUITTHE
JKW3HEHHBIN [IUKIT KJIETKH

Marpuunsiii cunres JJHK

Xpomocomsl. JlabopaTopHas pabora
«M3yyeHre XpoMOCOM Ha FOTOBBIX
MHUKpOTpenaparax»

Jlenenve KIeTKUu — MHUTO3

Tumne! knerok. Kaproknnes v IUTOKUHES.
Perynsauus »Ku3HEHHOTO UKJIIA KIETOK.

[S—

[S—

0.5

0.5

0.5



47

48

49

50

51

52
53
54

55

56

57

58

59

Jlabopatopnas pabota «Habmronenune
MHUTO3a B KJICTKaX KOHYHMKA KOPEIKa JIyKa
(Ha TOTOBBIX MHKpOIIpEIiapaTax)»
O06o01IeHre U crucTeMaTH3aIus 3HaHUH 110
temam "HacnencrBennast uH(opmarys u
peanuzanus ee B kietke", "Ku3HeHHbIH
nuki kietku" / KontponsHas padora mmo
Teme "Peakuuu MaTpu4HOro cuHTE3a"
OpranusM Kak eMHOE 1IEJI0€

Txanu pacrenuii. Jlaboparopnas pabora
«M3yueHue TKaHel pacTeHUN»

TkaHM )KMBOTHBIX U YEJIOBEKA.
Jlabopatopnas pabota «3yueHue TkaHei
YKUBOTHBIX)

Opransl. Cucremsr opraHos. JlabopatopHas
pabota «/3y4yeHne opraHoB I[BETKOBOTO
pacTeHHsD

Omnopa Tena opraHu3MoB

JIBM>KeHUEe OpraHu3MOB

[Tutanue opranu3MoB

[MuTanue MO3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHAs CUCTEMA YEITOBEKA
JlpIxaHue opraHu3MoB

JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YyeJioBeKa

Tpancopt BeniecTB y OpraHu3MoB
KpoBeHocHas cuctema m03BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

0.5

0.5

0.5



60
61
62

63

64

65
66
67

68

69

70

71

72

73

Beinenenue y oprann3mosn
3amuTa y OpraHu3mMoB
NMMmyHHas cucTema 4enoBeka

PaznpaxuMocTh U perynsinus y
OpraHU3MOB

['ymopanbpHas peryisuus 1 3HI0KpUHHAs
CUCTEeMa KUBOTHBIX U YeJIOBeKa

DopMbI pa3sMHOXKEHUSI OPTaHU3MOB
[TonoBoe pa3zMHOXKEHUE

Meiio3

I'ametorenes. O6pa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaboparopHas pabota
«3yueHne cTpoeHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax»
WNHnnBunyansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

3akna/ika OpraHoOB U TKaHEH u3
3apO/IBIIIEBBIX JTUCTKOB

PocT u pa3BuTHE )KUBOTHBIX.
JlabopatopHas pabota «BrisgBneHue
MIPU3HAKOB CXOJICTBA 3apO/bIIIeH
MMO3BOHOYHBIX KUBOTHBIX)»

PazMHOXeHUE 1 pa3BUTHE PACTEHUMN.
JlabopatopHas pabota «CTpoeHHE OPTaHOB
Pa3MHOXKEHHS BBICIINX PACTEHUI
O0o01IeHre U crcTeMaTH3aIus 3HaHUH 110
teMe "CtpoeHue u QpyHKIUU OpraHu3MoB" /

0.5

0.5

0.5



74

75

76

77

78

79

80
81
82
&3

84

KonrtponpHnas pabora o reme "CrpoeHue u
(GbyHKIIMM OpaHU3MOB"

HcTopust CTAaHOBIIEHUS U Pa3BUTHSA
TeHETHKH KakK Hayku. OCHOBHBIE TIOHATHS U
CUMBOITBI TeHeTUKH. JlabopaTopHas pabora
«/Ipo3zoduna kak 0OBEKT FTeHETHYECKHIX
HCCIEIOBAHUIDY

3aKOHOMEPHOCTH HACJIEJOBAHUS
npu3HakoB. MoHOTHOpHIHOE
ckpemuBanue. [Ipakrnueckas padora
"N3ydeHnue pe3ynbsTaToB MOHOTHOPHUIHOTO
CKpeIlMBaHus y 1po30¢puist"
[{uTonornueckue 0OCHOBBI
MOHOTUOPHUIHOTO CKPELIUBAHUS
Amnanusupytolee ckpemuypanue. Hemonxnoe
JIOMUHUPOBaHUE

JurubpuHoe CKpenIBaHue.
[IpakTnueckas padbora «3yuenue
Pe3yabTaToB TUTHOPUIHOTO CKPEUIUBAHUS
y Ap030(OUITBI

[{uTonornyeckre OCHOBBI JUTHOPUIHOTO
CKpEIIMBAHUSA

CuersieHHOE HaclleJJOBaHUE TPU3HAKOB
XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH
['eneTuka nmona

I'enoTun kak 1enocTHAs CUCTEMA
I'eneTryeckuii KOHTPOJIb PA3BUTHS
pacTeHHid, )KUBOTHBIX U YeJIOBEKa

S S G w—y

0.5

0.5

0.5



85

86

87

88

89

90

91

92

93

94

M3MeHunBOCTh MpU3HAKOB. Bubl
U3MEHYUBOCTHU

MO,[[I/I(bI/IKaL[I/IOHHaH N3MCHYHUBOCTb

BapuanvoHHBIN psii ¥ BaprallMOHHAs
kpuBasi. JJaboparopHas pabora
«HMccnenoBanue 3akOHOMEPHOCTEN
MOJM(PHUKALIMOHHON N3MEHUYHUBOCTH.
[TocTpoeHune BaprallnOHHOTO psAia U
BApUALIMOHHON KPUBOI»

I'emoTnnueckass N3MEHYUBOCTb.
KomOunaTnBHast H3MEHYHBOCTE

MyTannoHHast U3MEHUNUBOCTD.
[IpakTnueckas pabora «Myrtauuu y
po30(ITbl (Ha TOTOBBIX
MHKpOIIpenaparax)

3aKOHOMEPHOCTH MYTaIIMOHHOTO IIpoLECcca.
ONUTreHeTHKa U 3UT€HOMUKA

O00011IeHrE U CUCTEMATU3ALINAA IO TEME
"'eHeTHKa - HayKa O HACJIEJACTBEHHOCTH U
M3MEHYUBOCTU OPraHUu3MOB" /
KonTponbhas pabota o teme "l'enernxa”
I'eneruka yenoseka. [Ipakruueckas padora
"CocraBiieHue U aHAJIU3 POJIOCIOBHOM"

MeTtoapl MEAUITMHCKON T€HETUKH

3HaueHne MEJUIIMHCKON TEHETUKH B
MIPEIOTBPAICHUH U JICICHUH TeHETHYECKUX
3a00JIeBaHUN YeT0BEKA

0.5

0.5

0.5

0.5



95

96

97

98

99

100

101
102

OCHOBHBIE TIOHSTHSI CETICKITHH.
Jlaboparopnas pabota "M3yueHue copToB
KYJBTYPHBIX PACTE€HUN U TIOPOJ] IOMAIITHUX
KUBOTHBIX"

MeTonb! ceneKIMOHHONW padoTHhI.
Jlabopatopnas pabota "M3yueHue MeTO10B
CeNeKIMU pacTeHuin"

JlocTikeHHs ceNeKInu pacTeHU! u
KHUBOTHBIX. [IpakTHueckas paborta
"[IpuBuBKa pacreHuii"

CoxpaHeHue, U3yueHUE U UCIIOIb30BaHUE
TeHETUYECKUX PECypCoB

BrotexHomorus kak Hayka ¥ OTpacib
npou3BoAcTBa. [IpakTrueckas padoTa
"N3yuenne 06beKTOB OMOTEXHOIOTUH"
OcHOBHbIE HAMPABICHUS] CHHTETHYECKUI
Oononoruu

XpoMOCOMHas U TeHHas! HH)KEHEPUS

MCI[I/ILII/IHCKI/IG OHMOTEXHOJIOTHH

OBILEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

0.5

0.5

13.5



11 KUIACC

Ne
n/n

10

11

Tema ypoka

OBonononHas Teopus Y. JlapBuna
JIBHoKyIIMe CHIIBI 3BOJIOLMU BUIOB 1o Y.
HapBuny

Boprba 3a cymiecTBoBaHNEe, €CTECTBEHHBIH
¥ UCKYCCTBEHHBIN 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUU
3BOJIFOLIUU

Drarnbl HBOJIIOIIMOHHOIO IMpoliecca:
MUKPO3BOJIIOLMS U MAKPO3BOIIOLUS
[Tonynsuus — sneMeHTapHasi eIMHULIA
3BOJIFOLIUHU

3aKOH IreHETUYECKOro paBHOBeCHs JIxk.
Xapau, B. BaiinGepra. Jlaboparoprast
pabota «BblisiBIEeHNE U3MEHUNBOCTH Y
oco0eil oHOTO BUAa»

OneMeHTapHbIE (PaKTOPbI SBOIIOIUH
Dddekr ocHoBarens. Dhdext
OyTBUJIOYHOT'O TOPJIBIIIKA

Murpanuu. M305ma0um nomysisiimii:
reorpaduueckas, OMoIOruIecKas
EcrecTBeHHbI 0TOOp — HanpaBiIsOMUI
(akTOp IBOIIOLMH

Koan4yecTBo yacoB

Bcero

KoHTpoJbHBI
e padoTbI

IMpakTnyecku
e padoThbl

0.5

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
undpoBbie
00pa3oBaTeJIbHbI
e pecypchl



12

13

14

15

16

17

18

19

20

21

[TonoBoii oT6op

[IpucnocobaeHHOCTh OPraHU3MOB KaK
pe3yNbTaT MUKPO3BOJIOIINH.
JlaboparopHas pabora «3y4yeHue
apoMop(h030B ¥ UIUOATANTAIIHNA Y
pacTeHUM U KUBOTHBIX)

[Tpumeps! npucnocoOneHut y
OpPraHu3MoB: MOP(OJIOTHUECKHUE,
¢usnonornueckue, ONOXUMUUECKHE,
noBeaeHueckue. JlaboparopHas padora
«IIpucnocobnenust opraHu3MoB U UX
OTHOCHUTEJIbHAS L[E€J1€CO00Pa3ZHOCThY

Bup, ero kputepuu u CTpyKTypa.
JlaGoparopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPHTEPHIO»
Crpykrypa BUaa

Bunoobpa3oBanue Kak pe3ysibTrar
MUKPO3BOJIOINH

CBsi3p MUKPOSBOIIIOIMH U THIEMHUOIOTUN
Makpossontouus. [Taneontonornueckue
METOJIBI U3yUEHHSI SBOJIOIIH
buoreorpaguueckre METOIbl H3yUEHUS
IBOJIIOLNH

OMOpHOIOruyecKue u
CPaBHUTEIHLHO-MOP(OIOrHUECKIE METOIBI
U3y4YEHUs IBOIIOLUU

0.5

0.5

0.5



22

23

24

25

26

27

28

29

30

31

32

33

MonekyaapHO-TeHETUYECKHUE,
OMOXUMHUYECKUE U MAaTEMaTUICCKHE
METO/bI U3yUEHUS IBOTIOIUN

OO01mre 3aKOHOMEPHOCTH IBOTIOIIUN
AnantuBHas paauanusa. HepaBHoMepHOCTH
TEMIIOB 3BOJIIOIHH

Hay4Hble THITOTE3bI TPOUCXOKICHHS
YKU3HU Ha 3emiie

JloHay4yHbBIE TIPEJCTABICHUS O 3aPOXKICHUH
KU3ZHU

OCHOBHBIE ITarbl HEOPTAHUYECKON
3BOJIIOLIUN

I'nnoressl 3apoKICHUS KU3HU

Hctopus 3emiin 1 METOJIbI €€ N3yUYEHHUS.
JlaGopatopnas pabota «/3yueHue u
OTHMCAaHNE UCKOMIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

HavasbHble 3Tanel OpraHnyecKon
3BOJIIOLIUU

OBOJIONMS 3yKapUOT

OCHOBHBIE 3TaIlbl BOJIIOLUH
pacturensHoro Mupa. [Ipaktuueckas
pabora «I3ydyeHrne ocoOeHHOCTEH
CTPOEHUS PACTEHUH Pa3HBIX OTIEIOBY»
OCHOBHBIE Tarbl YBOJIIOIUHU YKUBOTHOTO
MHUpa

0.5

0.5
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OBounonus )KUBOTHBIX. [IpakTrueckast
pabora «M3yyenue ocobeHHOCTEH
CTPOEHUS O3BOHOYHBIX KHBOTHBIX»
PazButue xxu3Hu Ha 3eMiie 1o 3pam u
nepuosiaM

MaccoBble BBIMUPAHUSI — KOJIOTMUYECKUE
KPH3HCHI POLLIOTO

CoBpeMeHHBIH 3KOJIOTHYECKUIA KPU3HC, €TO
0COOEHHOCTHU

CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa. OCHOBHBIE CUCTEMATUYECKUE
IpyNIbl OPraHU3MOB

O06o0011eHHe U cucTeMaTH3alys 3HaHui 1Mo
temaM "MUKpO3BOJIOIUS U €€
pe3ynbrarsl”, "MakposBosonys U ee
pesynbrarel"/ KontponbsHas pabora no
teme "OBomronus"

AHTpOMoIIOrus — Hayka O 4eJOBeKe

Pa3BuTue npeacrasieHui o
POMCXOXKICHNUH YEIOBEKa

Mecto 4enoBeka B CUCTEME
opranuydeckoro mupa. Jlaboparopnas
pabora «M3yuenue ocoOeHHOCTEH
CTPOCHHUS CKelleTa YeJIOBeKa, CBI3aHHBIX C
IPSMOXOXKICHUEM

JIBIKyIIIHE CUIIBI aHTPOIIOTeHE3a

CooTHoleHne OMOIOrMYECKUX U
COLIMANIBHBIX (JAaKTOPOB B aHTPOTIOTEHE3E

0.5

0.5
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OCHOBHBIE CTaJIMH AHTPOIIOTEHE3a
[Taneoreneruka v najeoOreHOMUKA
DBOJIONMS COBPEMEHHOT'O YeJI0BEKa

Yenoseueckue pacel. [Ipakrnueckas
pabota «M3ydeHne HKOIOTHIeCKUX
azarnTainii YeJ0BEKa

MexaucIiuIInHapHbIe METOTbI
AQHTPOIIOJIOTHUHU

3apokIeHHe U Pa3BUTHE KOJIOTUU

Mertons! sxonorun. JlaboparopHas padbora
«3ydeHne MeTO10B SKOJIOTMYECKUX
HUCCJIETOBAaHUN

3HaueHne SKOJOTNUECKUX 3HAHUN IS
4eJI0BeKa

DKojoruyeckue GpaKTopsl

Abuotnyeckue pakropbl. CBET Kak
sKkosorndeckuii pakrop. JlaboparopHas
pabora «BpIsiBIIEHUE TPUCITOCOOICHHIA
OpPTaHU3MOB K BIUSHUIO CBETa»

Abuotnueckue pakropsl. Temneparypa
KaK DKOJIOTHYECKHUI pakTop.
JlabGopatopHas pabota «BeisiBiaeHHE
IpUCIIOCOOICHHI OPraHNU3MOB K BIUSHUIO
TEMIEPATyPbD»

Aobunotnueckue axkropsl. BinaxxHoCTh Kak
sKoJioruueckuit gpakrop. Jlaboparopuas
pabota « AHaTOMHYECKHE 0COOEHHOCTH
pacTeHH n3 pa3HbIX MECT OOUTAHUS

0.5

0.5

0.5

0.5

0.5
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Cpenbl 0OuTaHMsI OPraHu3MOB
Bbuonoruueckue puTMsl
XKuznennrsie GopMbI OpraHU3MOB
buotnyeckue akropsl

3HaueHne OMOTHYECKUX B3aUMOAEHCTBUN
JUISL CYIIECTBOBAHUS OPTaHU3MOB B CpEE
obouTaHus

DKOJIOTHYECKHUE XapaKTEPUCTUKU
MOMYJISIUN

OcCHOBHBIE TIOKa3aTeN MOMYJIALUY:
YHCIEHHOCTb, INIOTHOCTb, BO3PACTHAS U
H0JIOBas CTPYKTypa

OCHOBHBIE TIOKa3aTEIIN TMOMYJISAIINH:
POXKIIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIHH

DKoJIOrnYecKas CTPyKTypa MOIMyIsUI
JluHaMuKa NONyJIsALUU U €€ PEeryJIsaLus

KpI/IBBIC POCTa YUCJIICHHOCTHU IMOIMYJISAINH.
KpI/IBI)Ie BbDDKHWBAaHUA

DKosoruuecKkasi HUIa BHA.
JlaGoparopHas pabota «IIpucnocoOnenus
CEMSIH PacTEHUH K pacCeIeHUIO»

Bun xak cucrema nomyssinuii

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIUil
JKUBOTHBIX

Co00111eCTBO OPraHU3MOB — OHOIIEHO3

DKocHuCcTEeMa Kak OTKpLITasd CUCTCMaA

p— e
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Kpyrosopor BeniecTs u OTOK SHEPIUH B
JKOCHCTEME

OcHOBHBIE TIOKA3aTEIN 3KOCUCTEMBI
DKOJOTrM4eCKHUE MUPAMHU/IBI
H3meneHust coo0IIecTB — CyKLECCUU

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB
[IpupoaHbie SKOCUCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTEIIEH, ITyCThIHb
AHTpPOIIOT€HHBIE SKOCHCTEMBI
Ypboskocucremsr. [IpakTudeckas padora
«M3ydenue u onrcaHne ypoOOIKOCUCTEMBD»
3akoHOMEpHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI1 OPTaHU3MOB B
IKOCUCTEMAX

MexaHuU3Mbl BO3ECUCTBUSA 3arpsI3HEHU I
Pa3HBIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYISIIIHOHHOM U
9KOCHCTEMHOM YPOBHSX

buocdepa — obmiennanerapras 00osouka
3emun

VYuenne B. U. Bepranackoro o Guocdepe
3aKOHOMEPHOCTHU CYIIECTBOBAHUS
ouochepsl

KpyroBopoTs! BeniecTs u
OMOTEOXUMUYECKHUE ITUKITBI

3oHanbHOCTH Onocdepbl. OCHOBHBIC
OMOMBI CyIIU

0.5
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YceroitunBocTh GMoChepbl
OKOJIOTMYECKNE KPU3UCHI U UX IPUYHHBI
Bo3zneiictBue uenoBeka Ha 6uochepy
AHTpPOIIOT€HHOE BO3JICHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIM MU
OxpaHna npupozs!

OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO
Pa3BUTHA YEJIOBEUECTBA U IIPUPOABI
PannonaisHOE pUPOAOIIOIB30BaHUE U
COXpaHeHHe OMOJIOrHYECKOro
pa3HooOpa3us 3emiu

O0001IEeHHE U CUCTEMATHA3ALUSA 3HAHUMN 10

TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHUAX OPTaHU3MOB JPYT C
JPYyTOM U HaJIOPTaHU3MEHHBIX CUCTEM C
OKpyxatoien cpenoi”, "OpraauszmMsl 1
cpena obutanus", "IKONOTHs BUIOB U
nomynsanus”, "IKOIOTrs COOOIIECTB.
Dxonoruyeckue cuctemsl”, "buocdepa -
ro6anpHast skocuctema" / KonrponbHas
pabora o Teme "Oxomorus"

PesepBHbIi ypok

PesepBHBIil ypok

PesepBHBIi ypoK

PesepBHBIil ypok

PesepBHbIil ypok

PesepBHBIil ypok

PesepBHbIi ypok

— e ek e e e



OBIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOTUN TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPEeAMETHBIM Pe3yJibTaTaM 0CBOEHUS
MPOBEPSIEMOTro OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CPeHEro 00IIero
TpeOoBaHHUs o0pa3oBaHus

ChopMHupOBaHHOCTh 3HAHUI O MECT€ W POJU OHOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, B MIO3HAHWU 3aKOHOB MIPUPOJIBI U
PELICHNN KU3HEHHO BaXKHBIX COI[MAIIbHO-3TUYECKUX, YKOHOMHYECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, @ TAKXKE B PEILIEHUU BOIPOCOB
paIMoOHaIBFHOTO TPUPOIOTIONIB30BaHNUs, B (HOPMUPOBAHUH IIEHHOCTHOTO
OTHOILIEHUSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIa/e POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHUHU

Bnagenne cuctemoli 3HaHUH 00 OCHOBHBIX METOAAaX HAy4YHOTO
IMO3HaHHuA, HCIIOJIB3YCMBIX B OMOIOTMYECKUAX HUCCIICOOBAHUAX KUBBIX
OOBEKTOB M JKOCUCTEM (ONMUCAaHUE, UW3MEpPEHHE, NPOBEIACHUE
HaOMIOeHN); CrMocOOaMU BBISBJICHHUS U OILEHKH aHTPOMOTEHHBIX
W3MEHEHUI B IPUPOJIE.

2 YMmenne BBIIBUT'aTb TUIIOTE3bI, NPOBEPATH HX SKCIICPUMCHTAJIIBHBIMU
cpeacTBamu, (HOpPMyTUpYsl I€Th HMCCIEAOBaHWS, AaHAIU3HPOBATH
MOJIyYEHHBIE PE3YJIbTaThl U JAEJIaTh BHIBOJIBI.

BrisiBiieHHEe 3aBUCUMOCTH  MEXAY HCCIENYyEMbIMH BEIUYHMHAMH,
OOBSICHEHHE TIOYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHHUE BHIBOJIOB C

UCIIOJIB30BAaHUEM HAy4YHBIX ITOHATUMN, TEOPUN U 3aKOHOB

YMeHHe BiajeTb CHCTEMOW OWONOTHYECKMX 3HAaHUHM, KoTopas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OMOIOTUYECKHUE TEPMUHBI U TIOHSITHS
(KW3HB, KJIETKAa, TKaHb, OpraH, OpPraHW3M, BHJ, TOIYJISALHNSI,
JKOCUCTEMA, OuoreHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTA3,
KIETOYHBIH ~ WMMYyHHUTET, OuoCuHTe3  Oenka, OHOMOIMMEpHI,
JIUCKPETHOCTb, caMOperyJisiius, CaMOBOCIIPOU3BEICHHUE,
HACJIEICTBEHHOCTh, HW3MEHYMBOCTH, HJHEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

Ouonmormueckue Teopuu: kierounas Tteopus 1. IlIBamna, M.
[MIneitnena, P. BupxoBa; KJIOHaAIBHO-CEJIEKTUBHOIO UMMyHHTeTa II.
Opnux, .M. MeuHnukoBa, XpOMOCOMHAasi TEOpHsI HACIEACTBEHHOCTH T.

Moprana, 3axkoH 3apoaeimieBoro cxonacrBa K. bapa, sBomrormoHHas



teopuss Y. JlapBuHA, CHHTETHMYECKas TEOpUS HBOJIOLMH, TEOPHUS
antporioreHe3a Y. [lapBunHa; Teopus Ouoreoneno3a B.H. Cyxauéna;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasus U MPOUCXOXKICHHS
KyIbTypHBIX pacTenuii, ydyenue A.H. CeBepuoBa o0 mnyTsix wu
HampaBJIeHUAX dBoJfonnH, yueHue B.W. Bepuaackoro — o 6mocdepe);
3aKOHBI (€IMHOO0OpAa3Usl MOTOMKOB IEPBOTO MOKOJEHHS, PACIICTICHHS
MIPU3HAKOB, HE3aBUCUMOIO HacleloBaHUs Mpu3HakoB [. Mennens;
CUEIUIEHHOTO HAcCJEeIOBaHUs IPU3HAKOB M HAPYILIECHHS CLEIUICHUS
reHoB T. Moprana; TOMOJIOTMYECKMX PSIAOB B HACIEACTBEHHOMN
m3menunBocty H.M. BasuiioBa; renernueckoro paBHoBecus Jx.
Xapnu u B. Baiinbepra; 3apoxbimeBoro cxoactBa K. Boapa;
OounoreHeTnveckuii 3akoH J. ['ekkens, . Mromiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBuia (MuauMyMa FO. JIubuxa, sKoIOru4eckoi nmupamuisl YUCed,
OMOMacChl M DHEPTHUH);

runore3sl (koareparHoit A.M. Omapuna, nmepBuyHOro OymboHa J[x.

Xonneiina, mukpochep C. dokca, pudo3uma T. Uek)

VYmenune peuiatb IMOHCKOBLIC OHOJIOTMYCCKHE 3aJa4H, BbIABJIATH
MNPUIUHHO-CJICACTBCHHBIC CBA3HU MCKIY HCCIICAYCMbIMU
OMOJIOTUYCCKUMM O6’beKTaMI/I, npooeccaMu U ABJICHUAMU, [OCJIATb
BBIBOJKBI 1 IIPOTHO3bI HA OCHOBAHUU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIINYCCKHUE CXCMbI CKPCIIUBAHUS JJI Pa3HbIX THUIIOB
HACJICAJOBAHUSA TPHU3HAKOB Y OPraHU3MOB, COCTABJIATHL CXCMBI IICPCHOCA

BCIICCTB U SHEPTHUU B SKOCUCTEMAX (HCHI/I IIMTaHHUA, ITIMIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBATh  B3aHMMOCBSI3M  MEXKIy CTPOCHHEM H
(GYHKIUSMHU: OpPraHOWAOB, KJIETOK pa3HBIX TKAaHEH, OpraHamMu |
CUCTEMaMH OpTaHOB y pACTEHUH, >KUBOTHBIX M YEJIOBEKa, MEXKIY
JTamamMu OOMEHa BEIIECTB; dTAlaMH KIETOYHOTO [UKIIA W KU3HEHHBIX
[IUKJIOB OPTraHU3MOB; dTaaMi YMOPHUOHAIEHOTO PAa3BUTHS; TEHOTUIIOM
u ¢eHotunoMm, QeHoturnmoM U (akTOpaMu Ccpeabl OOMTaHUS;
MpoIeccaMy  JBOJIONUH;  JBIKYIIUMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHCHTAMH PA3JIMYHBIX 3KOCUCTEM M IMPHUCTIOCOOICHUSIMHU K HUM

OpraHu3mMoB

YMeHue BbIICHATh CYIIECTBEHHBIEC PU3HAKHU:

CTPOEHUS BUPYCOB, KIETOK MPOKAPHUOT U 3YKAPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT€OLIEHO30B, YKOCUCTEM U
ouoceprl; CTpPOCHUS OpPraHOB M CHCTEM OPraHOB PACTCHHIA,

JKUBOTHBIX, YCJIOBCKA; NPOUCCCOB KUSHCACATCIBHOCTHU, IPOTCKAOIIUX



B OpraHusmax paCTeHI/II\/II, JKHUBOTHBIX M YCJIIOBCKA, OHMOJIOTHYECKUX
nporeccoB: oOMeHa BemecTB (MeTaOonu3M), uHGPOpMALUU H
IpeBpalleHHs] SHEPTUH, OpOXKEeHUs, aBTOTPOPHOI0 U reTepoTpodhHOro
TUTIOB TUTaHWsA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHes3a, dSMOpPHOTeHe3a, IOCTIMOPHUOHAIBHOTO  PAa3BUTHA,
pPa3MHOXEHMSI, UHIUBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma (OHTOTEHeE3a),
B3aMMOJICHCTBUS TEHOB, TeTepO3uca; JEUCTBUH HMCKYCCTBEHHOTO
oTOOpa,  CTAOWIM3UPYIOIIETO, JABWXKYIIETO MW Pa3pbhIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONMATPUYECKOTO M CHUMIIATPHUYECKOTO
BI/I,Z[006pa30BaHI/ISI; BJIMAHUSA ABWXYIIUX CHUJI 3BOJIIOLIMA Ha FCHO(bOHZ[
MOMYJISIIIMY; TIPUCTIOCOOJIGHHOCTH OpPraHM3MOB K Cpele OoOHWTaHwus,
YepeOBaHUsl HAIMPABICHUN HBOJIOIHMU; KPYrOBOPOTa BEIIECTB H

IMOTOKA SHCPIrur B SKOCHUCTEMAX

C(l)OpMHpOBaHHOCTB YMCHUA BBIACIATE CYHICCTBCHHLBIC TMIPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT U OYKAPUOT, OIHOKIETOYHBIX W
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIOB, OMOTE€OIICHO30B U DKOCHUCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB U MPEBpAICHUS YHEPTHUU B
KJIeTKe, (POTOCHMHTE3a, TUIACTUYECKOTO W HSHEPreTHUYeCcKoro oOMEHa,
XEMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJOTBOPEHUS, pPAa3BHTHUS H
pa3MHOXEHHSI, UHIUBUIYAJIbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
O0pBOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO OTOOpA, BU000pa30BaHU,
MPUCIIOCOOJICHHOCTH OPraHWU3MOB K Cpele OOWTaHWs, BIUSHUS
KOMITOHCHTOB 3KOCHCTCM, aHTPOIIOTCHHBIX U3MEHEHUH B PKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIISCTB M MPEBPAILICHHUS dHEPTHH B
ouochepe

YMmenue UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMHHOJIOTHIO ¥ CUMBOJIMKY JUIS JIOKA3aTeJIbCTBA
pPoaACTBa OPraHMU3MOB PA3HBIX CUCTEMATHUYCCKHUX TPYIII; B3aUMOCBA3U
OPraHM3MOB U Cpelbl OOWTAHUS; EIWHCTBA YEJIOBEYECKUX pac;
HEOOXOIMMOCTH 3JI0POBOTO 00pasa JKU3HHU, COXPAHCHHS pa3HOOOpasus
BUJOB MW OBKOCHCTEM KaK YCJIOBHA COCYLICCTBOBAHUA IPUPOABI U

YCJI0BCUYCCTBA

YMeHHe KPUTHYECKH OLEHHBATh WHPOPMALHUIO OHOIOTHYECKOTO
COZICpXKaHUs; WHTEPIPETHUPOBATh ITUYECKUE ACIEKTHI COBPEMEHHBIX
UCCIIeIOBAaHUA B OHWOJIOTMH,  MEIUIMHE,  OHOTEXHOJIOTHUH;
paccMaTpuBaTh ro0OanbHbIE IKOJIOTHUECKHE poOIeMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IO3UIIHUIO



INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D
1O BUOJIOI'NAN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3J1IEMEHT COePKAHUA

buonorus xkak HayKa. JKuBble cucTeMBI U MX HN3YyUCHUC

CoBpemenHast Ouonorus — KOMIUIEKCHAs Hayka. buomornueckue Hayku u
u3ydyaeMble MU MpoOsneMbl. DyHAaMeHTaJdbHbIe, MPUKIATHbIE U TOUCKOBHIE
Hay4HbIE MCCIIEI0BAaHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, csizannbie ¢ Ouonorueld. 3HaueHHE OUOJOTUU B
IIPaKTUYECKON JIeATEIbHOCTH 4YEJIOBEKA: MEJIULHHE, CEIbCKOM XO3SICTBE,

IIPOMBIIUIEHHOCTH, OXPaHE IPUPOJIBI

JKuBbie cuctempl Kak mpeaMmeT uzydeHus Omosornu. CBOWCTBA JKMBBIX CHCTEM:
€IMHCTBO XMMHMYECKOTO COCTaBa, JMCKPETHOCTh U LEIOCTHOCTh, CJIOXKHOCTh U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, camMooprasHusaunus,
CaMOBOCITPOM3BEACHUE, PA3IPAXKUMOCTh, IBMEHYMBOCTh, POCT U Pa3BUTHE.
YpoBHM OpraHu3alyy >KUBBIX CUCTEM: MOJICKYJSAPHBINA, KIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIMN, MONYJIALUOHHO-BUIOBOH, 9KOCUCTEMHBIHN
(OuoreonienoTHueckuii), OuochepHsiid. Ilporeccrl, MpoHCXOASIIME B >KUBBIX
cucreMax. OCHOBHbBIE TpHU3HAKK >KUBOTO. JKM3HBb Kak ¢opMa CyIIeCTBOBAHHS
Marepun

Meronel Ouonormueckor Haykw. HaOmromenue, u3MepeHue, HKCIEPUMEHT,
cucTeMaru3aums, MeTaaHanau3. IloHaTue o 3aBUCHMON M HE3aBHCHUMOH
nepeMeHHou. [lnanupoBanue skcnepumenTta. [loctaHOBKa M MpOBEpKa TUIIOTES.
HyneBas rumote3a. I[lonstue BbIOOpKM W €€ JTOCTOBEpHOCTh. Pazbpoc B
Ouonmornueckux MaHHBIX. OIEHKa TOCTOBEPHOCTH TIOJYyYEHHBIX PE3yIbTaTOB.
[IpuunHbl MCKaKEHUS PE3YJIBTATOB JKCIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOrO

TECTA
Knerka kax Onojoruueckas cucteMa

Knerka — cTpyKkTypHO-(pyHKIIMOHAIBHAS €IUHMLA >KUBOTO. McTopusi OTKpBITHS
kietku. Paborer P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neinen, P. BupxoB). OcHOBHBIE MTOJIOXKEHHSI COBPEMEHHOMN KJIETOUHOM TEOPUH.
MeToapl MOJNIEKYISIPHOM M KJIETOYHON OMOJIOTHH: MUKPOCKOIIHS, XpoMarorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnmaIbHOe
LEHTPUPYTUPOBAaHUE, KyIbTUBUPOBAHNE KIETOK

XVMMHYECKHN COCTaB KIETKU. Makpo-, MUKPO- M yJIBTPaMUKPO3JIEMEHTHI. Bona u

e€ poib KaK pacTBOPUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUM KIIETKH,
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TEIUIOPEryIsiiui. MUHepaibHble BELIECTBA KIETKHU, UX OHOJOTMYEcKas poJib.
Ponb KaTHOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne mnonumepsl. benku. AMHHOKHMCIOTHBI cocTaB  OEJIKOB.
CtpykTypbl OenkoBoi MoOJeKylbl. IlepBuuHasi cTpykrypa Oenka, MENTHIHAS
CBA3b. BTOpuuHas, TpeTuuyHas, 4YETBEpTHUYHAs CTPYKTyphl. JleHarypauus.
CgoiictBa 6enkoB. Knaccuduxanus 6enkos. buonornueckne pyHKunm OEnKoB.
VYrneBoasl. MoHOcaxapuabl, IUCAaXapUAbl, OJIHTOCaXapHIbl M IOJHUCAXAPUIBL.
O0mmii mmaH CTpoeHHS ¢ (PU3UKO-XMMHYECKHE CBOWCTBA  YITICBOJOB.
buonoruueckre GyHKIIUH YTIIEBOIOB.

Jlumuasl. T'mapodunbHO-ruapodoOHBIe cBoMcTBa. Kiaccudukanus JIUOUIOB.
Tpurnmuuepuasl, ¢GochoTUNUAb, BOCKH, CTepoHAbL buomornyeckue QpyHKUIUN
munuoB. OO0IIME CBOMCTBA OMOJIOTHUECKUX MEMOPAH — TEKy4€CTh, CIOCOOHOCTh
K CaM03aMbIKaHHIO, MTOJTYIIPOHULIAEMOCTb.

Hyxneunosbie xucnorel. JIHK wu PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xomrmementapHoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoiinas cnimpanb. MecroHaxoxaenue u ouonorunueckue pynkuun JJHK.
Bunet PHK. ®ynkuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsa3su B Moiekyiae ATO.
buonoruueckue dpynkiun AT®. BoccranoBieHHbIE TEPEHOCUUKH, UX QYHKIIUU B
kietke. CexBenupoBanue [JHK.

CrpykrypHass Ouonorus: OWOXMMHUYECKHEe W OHO(U3MYECKHE WCCIICAOBaAHUS

COCTaBa M MPOCTPAHCTBEHHOHN CTPYKTYPBl OMOMOJIEKYIT

Turbt KIIETOK: AyKapHOTHUYECKAast u MPOKApPUOTUYECKAS.
CTpyKTypHO-(QyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHUecKoi KieTku. Kierounas creHka Oaktepuil W apxeil.
OcoOeHHOCTH CTpOeHUsI TeTepoTpodHON U aBTOTPOGHON MPOKAPUOTUUECKUX
KJIETOK. MECTO U poJib TPOKAPUOT B OHOIIEHO3aX.

Crpoenue u (GYHKIMOHUPOBAHUE SYKapUOTUYECKOW KieTkH. [lmasmarmdeckas
MeMOpaHa (mazmanemma). CTpyKTypa Iia3MaTH4ecKol MeMOpaHbl. TpaHCTOPT
BEIIECTB 4Yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHBIA  (auddysus,
obneruénnas nuddy3us), aKkTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTHBHBIN
tpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-kaaneBoro
Hacoca. DHOIMTO3: MUHOIMTO3, (haronuto3. Dk3omuTo3. KieToyHas cTeHKa.
CrpykTypa u (yHKIMU KJIETOYHON CTEHKU PaCTEHUM, TpUOOB.

Huronnazma. Lluto3zons. Lurockener. JIBumkenue nuroriazMbel. OpraHouabl
kineTkd. OpHomemMOpaHHBIE OpPraHOWUIBl KIIETKH: JHJAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar l'onblKK, THU30COMBI, UX CTpoeHHe U (yHKIUU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOUJOB KJeTKU. CTpOeHUE TPaHyJISIPHOTO PETUKYIIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [maakuit
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(arpaHynsipHbli) SHAOIUIa3MaTUYeCKUl peTukyayM. CekperopHas (QYyHKIMS
armmapara lonbmpku. TpaHcnmopT BEIECTB B KIETKE. BaKyollm pacTHUTENbHBIX
kieTok. Knerounslii cok. Typrop.

ITo;ryaBTOHOMHBIE OpraHOUBI KJIETKUA: MUTOXOHIPUH, ITJIACTH/IBI.

Crpoennie u (QyHKIMM MHUTOXOHIpHHA W TUIacTuA. [lepBHUYHBIEC, BTOPUYHBIE |
CIIOKHBIE  TUIACTHIBI  (POTOCHHTE3UPYIOIIUX  JIYKApUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEHKOIJIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranounsl kineTkd CrpoeHue W (QYHKIIMH HeMEeMOpaHHBIX
OpraHoOMIOB KJIEeTKH. Pubocombl. MukpodminaMmeHTs.. MBIeyHble KIETKH.
Muxkpotpy6ouku. Kierounslii mnentp. CTpoeHuMe M JBHKEHHE >XI'YTHKOB U
pecHuyek. MuKpoTpyOOUYKH LUTOILIa3Mbl. L{eHTproIb.

Anpo. OOonouka sAapa, XpOMaTWH, KapuoIUla3Ma, SJIPBIILKH, UX CTPOECHUE U
¢yHkuuu. SnepHbiii OenkoBbli MaTpukce. IIpocTpaHcTBEHHOE pacnonoxeHue
XpoMOcoM B HHTep(]a3HoM saape. benku xpomarnHa — THCTOHBIL.

Knerounsle BrimouyeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTEnBHOM, )KUBOTHOM, TPUOHON )

AcCUMWIALINA U TUCCUMWIALNS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpodHBIN. YUyacTue KHUCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecrnedeHue KieTku: mnpespamienue ATO B
oOMeHHBIX Tmporeccax. DEepMEHTATHUBHBIM XapakTep pPEaKIuil KJIETOYHOTO
Metabonu3ma. DEepMEHTHI, UX CTPOEHUE, CBOWCTBA M MEXaHW3M JICHCTBHS.
Kodpepmentel. Omnmuuus (epMEHTOB OT HEOPraHWYECKHUX KaTaJau3aTopoB.
benku-akTuBaTopsl 51 OCIKU-UHTHOUTOPBI. 3aBUCUMOCTD CKOpOCTHU
(bepMEeHTaTUBHBIX pPEaKIHii OT Pa3INUHBIX (PaKTOPOB.

[lepBuuHBIiI CUHTE3 OpraHMYecKux BemecTB B kieTke. dorocunres. Ponb
XJIOPOIUTACTOB B Tiporiecce QorocuHTe3a. CBeroBas u TeMHOBas (asbl.
[IpogykruBHOCTH (PoTOCHHTE3a. BiusHHE pa3nudHbIX (HPaKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHue GOTOCUHTE3A.

XemocunTte3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPHUIHMPYIOIINE
OakTepuu, Kene300aKTeprH, CEpOOAKTEPUH, BOJOPOIHBIC OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Buabl Opoxenus. [IpogykTel OpoxeHHs H HX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOOHBbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OY/IHUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHepreTudeckoro obmena. [lomroroBurenbHBIN
stan. [ukonu3 — 6eCKUCIOPOIHOE PACIICIIIICHHE [TFOKO3BI.

buonornyeckoe OKHCIEHUE, WM KIETOYHOE JbIXxaHue. Poiap MHUTOXOHApWN B

nmponeccax OHOJIOTHYSCKOTO OKHMCJICHUS. ]_II/IKJII/I‘-IGCKI/IC pCakuunu.
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OxucnurensHoe GocdopunupoBanue. [IpenmymiectBa a3poOHOro mytu oOMeHa

BEIIECTB Tepe aHa3POOHBIM. D(PPEKTUBHOCTD HIHEPTETHUECKOTO OOMEHa

Peakiiun marpuuHoro cunTe3a. [IpUHIMN KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3arus HacneAcTBeHHON nHpopManmu. [ eHeTndeckuit
KO/, ero cBoictBa. Tpanckpumniusi — marpuuHblid cuHTe3 PHK. Ilpunmmmnsr
TPAHCKPUIIIIMHA: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJUICTbHOCTh, aCUMMETPHYHOCTb.
Tpancnsius u e€ stambl. Yuactue TpaHcnoptHeix PHK B OuocunTtese Oemnka.
YenoBusi 6uocunTeza Oenka. KomupoBanue amuHOKHCTOT. Poms pubGocom B
OunocuHTe3e Oernka.

Opranu3anys reHoMa y MPOKapHoOT U SyKApHOT. Perymsius akTHBHOCTH TEHOB y
npokapuot. [umore3a omepona (P. XKakoO, XK. Mano). Perynsius oOMEeHHBIX
IIPOLECCOB B KieTKe. KieTouHblil romeocTas.

Bupycbl — HeknerouHbsle (GopMbl KM3HH U oOnuratHele napasuTbl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Daros.

Bupycubie 3aboneBanus dyenoBeka, *MBOTHBIX, pactenuil. CIINJ, COVID-19,

conuaJIbHbIC U MCOIUIITUHCKUC HpO6J'I€MLI

Knetounslii iuki1, ero nepuoas! u perymsauus. Marepdasza u muro3. OcoGeHHOCTH
IpoleccoB, NpoTekarouux B HHTepdasze. IloaroroBka KIETKH K JIEICHHIO.
[IpecunTeTnueckuit (MOCTMHUTOTUYECKHI), CUHTETUYECKUHI u
NOCTCUHTETUYECKHH (IPEMUTOTUYECKHI ) Iepruoabl HHTEp(]a3bI.

Marpuunsiii cunre3 JHK — pemmkanmsa. Ilpunnunsr perumkanun  JIHK:
KOMIIJIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTHUIIAPAJUIEIbHOCTb.
Mexannsm pernkanun JJHK. Xpomocomel. Ctpoenne xpomocoMm. Temomeps! u
TenomMepaza. XPOMOCOMHBIH HAOOp KJIETKH — KapuoTuil. JIUTUIOMAHBIN U
rarmiouAHbI  Habopsl XpomocoM. lomonoruynsie xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenue knetku — muto3. CTaauu MHUTO3a U MPOUCXONALINE B HUX IPOLECCHI.
Tunel muto3a. KapnoxkuHe3 W IMTOKMHE3. bHonormdyeckoe 3Hau€eHHE MHUTO3A.
Perynsmust MUTOTHYECKOTO IIUKIIA KIeTKH. [IporpamMupyemas kiaetouHast ruOesb
— anomnTo3.

qDYHKI_[I/IOHaJ'II)HaH T'€HOMHKA
OpranusMm Kak OMoJoru4ecKas cucreMa

OI[HOKJ'IGTO‘IHI)IG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBI u
MHOTI'OTKaHCBBIC OpraHNU3MBbI.

CDOpMBI Pa3sMHOXCHUA OpPraHUu3MOB: Oecronoe (BKHIO‘I&SI BeFeTaTI/IBHOC) n
IIOJIOBOC. BI/II[BI OecroJioro PAa3MHOXCHHUA: ITIOYKOBAHHC, CIIOPYJIAI A,

(dparmeHTanysl, KJIOHUPOBaHHE.
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[TonoBoe pa3smuoxxenue. [lonoBeie kaeTKy, Win rameTsl. Meiio3. Ctaauu mMerosa.
IToBenenue xpomocoMm B meiose. Kpoccunrosep. buonorndeckuii cMbica Meno3a
Y TI0JI0BOTO Iporecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaposapiieBoe pa3Buthe. ['ameToreHe3 y >KMBOTHBIX. [lonoOBBIE KeJe3bl.
O6pa3oBanue W pa3BUTHE TMOJNOBBIX KieTok. CrepmMaroreHe3 HM OOTEHES3.
Crpoenne TONOBBIX KJIETOK. OIJIOZOTBOpEHHE M 3MOpPUOHAIBHOE pa3BUTHE
*KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHHS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BUTHE OpraHu3mMoB (oHTOreHe3). Craaum >MOpUOTEeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). J{poonenue. Tunel npobnenus. OcobeHHOCTH
JpoOJIeHUs] MJICKOMMUTAIOUINX. 3apobIIIeBbIe JIMCTKU (TracTpyisuus). 3akiaaka
OpraHOB W TKaHEW U3 3apOJBIIIEBBIX JHCTKOB. B3aumMHOe BiIusHUE dYacTel
pa3BUBaOIIErocss 3aponpiia (d3MOpHOHANBHAS HMHAYKIMS). 3akiajka IUIaHa
CTPOEHHUSl JKMBOTHOIO KakK pe3yJibTal MEePapXUUYECKUX B3aUMOJCICTBHI I'€HOB.
Bnusnue Ha SMOpHOHANIbHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKpPYKaIOLICH
CpEIbl.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuoHansHbIi nepuoa. [IpsmMoe u Henpsimoe
pasButue. PaszButnme ¢ meramopdo3oM y OECMO3BOHOYHBIX M TMO3BOHOYHBIX
JKUBOTHBIX. BHOJIOrM4YecKkoe 3HAau€HUE MPSIMOIO M HENPSAMOIO Pas3BUTHS, HX
pacrnpocTpaHeHue B mpupoze. Tumbl pocta >XUBOTHBIX. DaKTOpPHI PETYISIUU
pocTa KHMBOTHBIX M ueioBeka. CTaauu NOCTIMOPHUOHAIBHOIO pa3BUTUS Y
YKUBOTHBIX U uesoBeka. [leprosabl oHTOreHe3a yenoBeka.

PasmHOkeHne W pa3BuTue pactenuid. ['ameropur u cmnopodutr. Meiio3 B
JKU3HEHHOM IIMKjie pacteHuid. OOpa3oBaHue cmop B TIpolecce Meiiosa.
['ametorene3 y pacreHuil. OIIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OopraHus3MoB. J[BOHHOE OIIOIOTBOPEHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTUC CCMCHHU. MexaHu3MEbI peryjsiini OHTOTCHE3a Yy paCTCHI/Iﬁ " )XUBOTHBIX

Uctopust craHOBieHMST W pa3BUTHS TEHETHUKHM Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE TOHATHS M CHUMBOJIBL. [ OMOJIOTrMYHBIE XPOMOCOMBI, aJlJIEIbHbIE
TEHbI, aJbTEPHATHUBHBIC TPU3HAKH, JOMHHAHTHBIA M PEUECCUBHBIA MNPHU3HAK,
TOMO3UI0Ta, TETEPO3WIOTa, YWCTas JIMHUSA, THOPHIbLI, TCHOTHI, (DEHOTHIL.
OcHOBHBIE =~ METOABI  TE€HETHKH: TUOPUAOIOTHYECKHH,  ITUTOJIOTHYECKHIA,

MOJ'IeKy.]'ISIpHO-l"CHCTI/ILIeCKI/II‘/'I

Momnorubpunnoe ckpeuupanue. IlepBblif 3akon MeHenst — 3aK0H eAMHO00pasus
ruOpuoB MepBoro mnokosneHus. IlpaBwiio noMuHHMpoBaHusA. BTopoil 3akoH
Menpaenss — 3akoH pacuieryieHuss mpusHakoB. Lluronmormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIUBaHUA. [ HIIOTe3a YUCTOTHI FaMeT.

AHanuzupyroluee ckpemuBaHue. I[IpomMexyTO4yHBI XapakTep HacClIeIOBaHMS.

PacmenneHHe ITPU3HAKOB IPHU HEIIOJIHOM JOMUHHUPOBAHUH.
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JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHJenss — 3aKOH HE3aBUCHUMOTO
HacjeloBaHUs ~ Tpu3HakoB.  LluTonormyeckre  OCHOBBI  JTUTMOPHUIHOTO
CKpELIMBaHUS.

CueruienHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuerieHHOE
HAaCJIeIOBaHUE TEHOB, HAPYIIEHUE CICTUICHUS MEXIy TeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

['enetnka mnoma. XpOMOCOMHBIM MEXaHU3M ONpeeieHUs Mona. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. [OMOraMeTHnlii M rereporameTHbid mos. [eHernueckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacnemoBaHue TpPU3HAKOB, CIEIJICHHBIX C
MIOJIOM.

I'enorun kak nenoctHas cucreMa. llnelloTponuss — MHOXECTBEHHOE JI€WCTBUE
reHa. MHOXECTBEHHbI ajulenu3M. B3anMonencTBhe HeaIeNbHBIX TI'€HOB.

KommnnemenTtapuocts. Dnucras. [lonumepus

B3aumopeiictBue TeHoTMHAa W cpeAasl Tnpu  (GopMuUpoBaHUM  (GEHOTHIIA.
H3menunBoCTh npu3HakoB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJIEACTBEHHAS.

Moaudukanonnas  u3MeH4YMBOCTb. Poiab  cpempl B (OpMHUPOBaHUU
Moau(UKaMOHHON M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
psn u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOIU(pHUKAIIMOHHON
U3MEHYUBOCTH.

I'eHoTHIMUECcKass M3MEHYMBOCTh. (CBOMCTBA T€HOTUIUYECKOM HM3MEHYMBOCTH.
Buapl reHOTHIIHYECKOM M3MEHUYNBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.
KoMmOuHatuBHasT W3MEHYMBOCTh. Mei03 ¥ TOJNOBOWM MPOIECC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTU. Pojab KOMOMHATHBHON W3MEHYHMBOCTU B
CO3/IaHHUU TeHETUYECKOT0 pa3HOo0pa3us B Ipe/iesiax OJHOIO BU/A.

MyTanvoHHass HW3MEHYMBOCTb. BHIbl MyTanui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HUHIYLUPOBAHHBIE MyTalMH. SfnepHble U
HuTOIIa3Marnueckue Myrtauuu. CoMaTuyeckue U MmojaoBble MyTanuu. [IpuunHbl
BO3HMKHOBEHUs MyTauMi. MyTareHsl W WX BIUSHAE HAa OpraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpOIecca. 3aKOH TOMOJIOTHUYECKUX PSIOB B
HaciencTBeHHON m3menuuBocTH (H.U. BaBunoB). BHesnepHas W3MEHUUBOCTh U

HaCJICACTBCHHOCTD

Kapuotun uenoBeka. MexayHapoaHass mporpamMma HUCCJIEIOBAaHUS TE€HOMA
yejnoBeka. Meronbl  M3y4YEHHsS TEHETMKH  4eJIOBeKa: TIeHeaJOoTrHYeCKUi,
OJIM3HEIIOBBIN, IIUTOrCHETHICCKUM, MOMYJIAIIMOHHO-CTaTUCTUYECKHM,
MOJIEKYJIIPHO-TEHETUYECKHIA. CoBpeMeHHOE ONpeICIICHUE reHOTHUMNA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UYMCIIE C IIOMOILIBIO

[MI1P-anamu3a.  HacneacTBeHHble — 3a0oiieBaHUs — YelOBeKa. [EHHBIE W
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XPOMOCOMHBIE 0o1e3Hu YeJI0BEeKa. bonesnn c HACJIEICTBEHHOU
IIPEIPACIIONIOKEHHOCTHIO. 3HAYEHNE MEAUIIMHCKON T€HETUKH B IIPEJOTBPAIlEHUN

U JICUCHUU TCHETUYECKUX 3a001eBaHui YenoBeka. CTBOIIOBBIE KICTKH

JomecTukanust ¥ cenekuus. 3apoKICHHE CEJIEKIUU U JOMECTHKALWU. YYeHUe
H.. BaBmimoBa o0 IieHTpax MPOUCXOXKICHUS W MHOT00Opa3usi KyJIbTyPHBIX
pacrenuii. Ponb cenexkuum B CO3MaHWM COPTOB PACTEHUW W TOPOJ >KUBOTHBIX.
Copt, mopoaa, mTamMM. 3aKOH TOMOJIOTHUYECKHUX PSI0B B HACIEIACTBEHHOM
usMenunBoctu H.M. BaBunosa, ero 3HaueHue 11l CENEKIIMOHHON paOOTHI.
MeTonael  ceNeKIMOHHOM paboThl. MCKyCcCTBEHHBIM OTOOp: MAacCOBBIA M
VH]IUBUY AJTbHBIN. Drarsl KOMOWHAIIMOHHON CEJIEKIINH. UcnriTanue
MPOU3BOAMTENCH MO MOTOMCTBY. OTOOp TO TEHOTHIy C TIOMOIIBIO OIEHKU
¢deHoTHIIa TOTOMCTBA M OTOOP M0 TEHOTHUITY ¢ ToMoIIbio ananu3a JJHK.
HckyccTBeHHBINM MyTareHe3 Kak MEeTOJI CeJIEKIIMOHHON paboThl. PanmuannonHbIil u
XUMUYECKHI MyTareHe3 KakK HWCTOYHHUK MyTallMid y KYJIBTYpHBIX (opm
opraHu3moB. Vcrnonb30BaHHE€ TEHOMHOTO PENAKTUPOBAHHUS U METOOB
pexomOuHaHTHBIX JIHK A71s momy4yeHus: HCXOAHOTO MaTepuana Ajsl CENEeKIIUH.
[Tomyyenue monumuionaoB. BHyTpuBHI0Bas ruOpuan3anys. ban3kopoacTBEeHHOE
CKpeluBaHue, Wi nHOpuauHr. HeponcTBeHHOE CKpenuBaHue, Wi ay TOPHIMHT.
I'eTeposuc u ero npuunnsl. Mcrionb3zoBanue rerepo3uca B cenekiuu. OTnanénnas
rubpuamzanus. [Ipeononenue Gecrionus MeXBUIOBBIX THOPUAOB. JJocTikeHus

CCIICKIINHU paCTeHHfI " )KUBOTHBIX

OOBEKTHI, UCTIONIb3YEMbIE B OMOTEXHOIOTUHU, — KIIE€TOYHbIE U TKAHEBbIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepUCTHKa. TpaJulMoHHAas OHOTEXHOJOTHS:
xjie0oneyeHne,  MONy4YeHHE  KUCIOMOJOYHBIX  IPOAYKTOB,  BHHOJEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKUX TEXHOJOTHI.
[TpousBoacTBo  Oeska, AaMHUHOKHCIOT W BUTaMHMHOB. VIcKyccTBeHHOE
OIUIONOTBOpPEHUE. PEKOHCTPYKIMS SHIEKIETOK W KIOHUPOBAHHUE IKUBOTHBIX.
Merton TpaHCIUIAHTALMU SIAEP KIIETOK.

XpOMOCOMHass W TIc€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHUHTE3 TI€Ha H
KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTwkeHMs M NepCHEKTUBBI
XpOMOCOMHOW W TE€HHOM WH)XEHepuH. MenuiuHcKkue OHOTEeXHOJIOTHH.

Hcnonp30BaHme CTBOIOBBIX KJIETOK
Cucrema 1 MHOr0OOpasue OpraHn4ecKkoro Mupa

buonormueckoe  pasHooOpasue  opraHusmMoB.  CoBpeMEeHHas  cHCTEMa
oprannueckoro wmupa. [IpuHnunsl kinaccupukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIITbI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS U >KH3HEACATEIHHOCTH OIHOKIETOYHBIX OPraHU3MOB.

EaKTepI/II/I, apxeu, OAHOKJICTOYHLIC I‘pI/IGBI, OJHOKJICTOYHLIC BOAOPOCIIM, APYTUc
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IMPOTHUCTHI. KononnansHbIC OpraHHu3MBEI. I[BI/I)KGHI/IC OJHOKJICTOYHBIX OPraHU3MOB:
aMEOOUIHOE, KIYTUKOBOE, PECHUUHOE. 3alUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

P a3Apa)KNUMOCTDb Y OJHOKJICTOYHBIX OPTaHHU3MOB. Taxkcucel

MHoroxknerouHnsle pacTeHus. B3auMOCBs3b 4aCTEN MHOTOKJIETOYHOTO OpPraHU3Ma.
TkaHu, opraHbl U CHUCTEMBI OPraHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHuszm
KaKk eauHoe 1enoe. Tkanum pacTteHnil. Tumbl pacTUTENbHBIX TKaHEWU:
oOpa3oBarenbHasi, TMOKPOBHAs, MPOBONAIIAS, OCHOBHAs, MEXaHUYECKas.

OcobeHHOCTH CTpOoeHUS, PYHKIUI U PACIIOIOKEHUS TKaHEH B OpraHax pacTeHUi

BereraruBHble U TeHEepaTUBHBIE OpraHbl pacTeHUi. DYHKIUU OPraHOB U CUCTEM
opraHoB. Kapkac pacrenuil. /[BueHre MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
HacTuM. [lommomieHue BOABI, YIIEKHCIOTO Tra3a M MUHEPAIBHBIX BEIECTB
pactenusimMu. Jlpixanue pacrenuil. uddysus razoB yepes3 NoBEPXHOCTb KIETKH.
TpaHncnopTHblE cHUCTeMBbl pacTeHMH. Beinenenwe y pactenuil. 3amwura y
MHOTOKJIETOUHBIX pacTteHuil. Kytukyma. CpencrBa macCMBHOW M XHMUYECKOU
3amuThl. OUTOHLIMIBI.

PazpgpaxkuMocTs M perynsinus y OpPraHu3MOB. PaznpakuMocTb M peryisinus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PoctoBnIe BEICCTBA U UX 3HAUYCHHUC

MHorokneTounsle  JKUBOTHBIC. B3aMMOCBsA3b  dYacTeil  MHOTOKJICTOYHOTO
opraHusma. TkaHM, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOUHOI'O OpraHu3ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu )KMBOTHBIX M 4YeJOBeKa. THIIbI
JKUBOTHBIX TKaHEW: HIUTENHAIbHAS, COCIUHUTEIbHAS, MBIIICYHAs, HEpBHAs.
OcobOeHHOCTH CTpOeHUs, QYHKIHMA W PACIONOKEHUS TKaHEW B oOpraHax

JKHBOTHBIX M YCJIOBCKaA

Opranel ¥ CUCTEMBI OpraHOB JKUBOTHBIX. DyHKIIMN OPraHOB U CUCTEM OPIaHOB.
Onopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesneT. CTpoeHHe U TUIBl COEIUHEHUs
KOCTEH.

JIBr>keHHE MHOTOKJIETOYHBIX OKUBOTHBIX. Iluranue xuBoTHBIX. [IuTanue
IIO3BOHOYHBIX KUBOTHBIX. [IpIxaHue >kuBOTHbIX. KoxHoe npixanue. XKabGepHoe u
JIETOYHOE JIbIXaHHUe.

JIpIxaHWe MO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUs
JNErKUX TIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelIbHAsl CUCTEMa 4YesoBeKa. MexaHusM
BEHTWIALMHA JETKUX y NOTUI ¥ MJICKONUTAOUIMX. TpaHCHIOPT BEWIECTB Yy
opraHu3MoB. TpaHCHOpT BEHIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucremMa u e€
opranbl.  KpoBeHOCHas  cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIIeHUsI.  DBOJIIOLMOHHBIE  YCIOKHEHHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TO3BOHOUYHBIX JKMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y

#KUBOTHBIX. CoKkpaTuTeNibHble Bakyoiau. Opranbl BelieneHus. CBsi3b MOJIOCTH TeNa
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C KPOBEHOCHOW M BBIJCIUTEIBbHOW CUCTEMaMU. BpiaeneHue y MO3BOHOYHBIX
J)KUBOTHBIX. 3allldTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[lOKpoBBI H HX
IIPOU3BOJIHBIE.

Pa3npaxxuMoCTh U peryisnus y opraHu3MoB. PazIpaxuMOCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3ipakuMoOCTh W peryiasiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduekropHasi peryisiius Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cuctema u €€ oTaeIbl. DBOJIIOIUOHHOE YCI0KHEHUE CTPOCHUS] HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputMoB M mporpamMMm ais 3(GGEKTUBHON (DyHKIIMOHAIBHON
aQHHOTAIUU TE€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MUKPOOPTraHU3MOB, PACTEHHI, dKUBOTHBIX U YeJIOBEKa
OpranusM 4enoBeKa U €ro 3J0pOBbE

Opranbl 1 CUCTEMBI OPraHoB 4esioBeka. OTaesbl TOJJOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Peduexc wu peduekropHas myra. be3ycioBHBIE H  yCIOBHBIC
peduiekcbl. ['ymopanbHas perynsius W SHAOKPUHHAS CHCTEMa >XUBOTHBIX U
yenoBeka. JKenes3bl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eiicTBHE TOPMOHOB.
B3auMocBsi3b HEpBHON M JHJAOKPUHHOW cucTteM. [wumoramamo-runoduszapHas
cuctema. Pedrekc u peduiekropHas ayra. be3ycnoBHbIE U YCIOBHBIE pediIeKCh

3ammura opranu3Ma ot OonesHei. immyHHas cuctema denoBeka. KieTouHblld u
TYMOPJIbHBIA UMMYHUTET. BpoXIEHHBIN, NpHOOpeTEHHBINA creruduuecKkuit
uMMyHHUTET. Teopusi  KJIOHaJIbHO-cenekTHBHOro ummyHurera (I1.Dpmux,
®.M.bepuetr, C.Tonerasa). BocmamurenbHble OTBETHI OpraHU3MOB. Poib

BPOX/JIEHHOTO UMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHU

KpoBenocHas cucrema u e€ opransl. Ceple, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyru xpoBoobparienus. Pabota cepiia u e€ peryssius

Jpixanue yenoseka. uddysus razoB yepes3 MOBEPXHOCTb KIETKHU. J[pIxaTenbHas
cucreMa  4esnoBeKa. JlpIXaTelbHas IOBEPXHOCTb. Perymsnus  nbIxaHwus.

JlprxarenbHbIe 00BEMBI

[InmeBapurensbHas cucrema dvenoBeka. OTHENbl NUIIEBAPUTENBHOIO TPAKTA.
[TumieBapuTenbHble  XKene3bl.  BHYTpUNONIOCTHOE U BHYTPUKIETOYHOE
MUIIEeBapEHE

ITokpoBel W ux mnpousBoaHbie. Opranbl BbiaeneHud. I[louku. Crpoenue u
¢yukumonupoBanue Hedpona. OunpTpanus, cekpeuuss 1 00paTHOE BCACHIBAHNE
KaK MEXaHU3MbI paboThl OpraHoB BelesneHus. OOpazoBaHUE MOYH y YETIOBEKa
JIBi>keHHe 4YeroBeKa: MbliieuHas cucteMa. CKeJeTHble MBIIIIBI U MX padoTa.

CTpOCHI/Ie Y THUIIBI COEIMHEHUS KOCTEH
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Teopus sBomonnu. PazButue xu3Hu Ha 3emiie

OpomonionHass  teopust Y.  JlapBuna. Ilpeamochulku  BO3HUKHOBEHUS
napBuHM3Ma. JKu3Hb 1 HaydHas festenbHocTh Y. JlapBuHa.

JBukyme cuibl 3Bomronuu BUAoB o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
Pa3MHOXKEHHUSI OpPraHU3MOB, HACJIEJCTBEHHass W3MEHUYUBOCTb, OOprOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN M NCKYCCTBEHHBII O0TOOD).

Odopmrnenne cunTeTHueckoit Teopuu 3Boiroruu (CTD). HelitpanbHas Teopus
sBomonnu. CoBpeMeHHas SBOJIIOIMOHHAS Ouosorus. 3HaYeHHE SBOJIIOIMOHHON

TeopuH B OPMHUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA

[MomynsiumMa kak dneMeHTapHas eauHuua 3Boitouud. COBpPEMEHHBIE METOJIBI
OLICHKM T€HETHMYECKOT0 pa3HooOpa3usi W CTPYKTypbl nomynsuuil. M3MeHnenue
reHOQOHAAa TOMYJISALIUN KaK 3JIEMEHTapHOE OHBOIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuveckoro paBHosecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble  (GaKTOPhl (IBIDKYIIME CHJIBI) O3BOJTIONHMHA. MyTallMOHHBIN
npornecc. KomOuHatuBHas wu3MeHYMBOCTH. [Jlpeilp TeHOB — criydaifHble
HEHAINIPaBJICHHbIE HW3MEHEHHS YacTOT aened B momymsauusax. Oddexr
OCHOBATeJsL. Murpauuu. W3onsauus HOIYJISIIUMA: reorpaduueckas
(mpocTpaHCTBEeHHAs ), OMoToTHUecKas (PEermpoyKTHBHAS).

EcrectBennslii  otéop — HampaBmsommii  Qgaxkrop dBomoruu.  Dopmbl
€CTeCTBEHHOTO O0TOOpa: JBWXKYIIMH, CTaOMIM3UPYIOIIMK, Pa3phIBAIOLIHIMA
(mm3pynTuBHbIH). [TogoBoii oTOOD.

[IpucniocoOieHHOCT, ~ OpPraHW3MOB  KakK  pe3yiabraT  MHKPOIBOJIOLHUU.
Bo3nukHOBeHHe  mpucrnocoOneHuid y — opraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! mpucnocobaeHuit y opranu3smMoB. OTHOCHUTENBHOCTh
IPUCTIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpasoBaHue Kak pe3yabTar
MHUKpPOABONIONMU. M30msmust — KioueBoil ¢aktop BumooOpazoBanus. Ilytu u
CIOCOOBI BUJI000pa30BaHUs: aJUIONaTPUUECKOE (reorpaduueckoe),
CUMIIaTpUYEeCKOe  (IKOJIOTUYECKOE),  «MIHOBEHHOE»  (IOJIMIUIOWIU3ALMs,
rubpuausays). JJinTenbHOCTh IBOTIOLIUOHHBIX ITPOLIECCOB.

MexaHu3Mbl POPMUPOBAHHS OHOIOTUIECKOTO Pa3HOOOPA3HSL.

Ponb »BOMIONMOHHON OHOJOrMM B pa3pabdOTKe HAyYHBIX METOAOB COXPaHEHHS
6uopazHooOpazus. MHUKPOIBOMIONMS M KOBOJIOLHMS IApPa3sUTOB M UX XO3SEB.
MexanusMbl GOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U c110COObI OOpbOBI

Cc Hel

MGTOI[I)I HN3YyUYCHHUSA MAKPOIBOJIIOLIUH. IlameonToOIOrMYECKHE MCTOABbI HU3YUCHUA

sBommonuu. [lepexonnsie Gopmbl U PUIOreHETHUECKUE PSAIbI OPraHU3MOB.
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buoreorpapuueckue Meroasl usydeHus sBoounn. CpaBHeHHE QIIOpHI U (payHbl
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bugpl-oHIeMuKkn u
PEJINKTHI.

OMOpHONOTHYECKHE W CPaBHUTEIbHO-MOP(OIOrHuecKkre METOAbl H3YUYECHHS
IBOJIIOLIMU. [€HeTHYeCKHue MeXaHH3Mbl JBOJIOLUUU OHTOTEHE3a U IOSBICHUS
ABOJIOLMOHHBIX  HOBIIECTB. [ OMOJOrMYHBIE U  AHAJIOTMYHBIE  OpraHbl.
Pynumentapubie  opranbl W aTaBU3MBL.  MOJEKYISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE W  MaTeMaTHM4ecKHe  METOAbl  M3YyYEHHUs  HBOJIOLHUU.
I'omonornunsie reHpl. CoBpeMEHHbIE METOIbl MOCTPOCHHS (PUIOTeHETHUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIli U SBOJIIOLIHS TEHOMOB.

OO0mme 3akOHOMEPHOCTH (TMpaBmMiIa) HBONMIOIMHU. HeoOpaTuMOCTh 3BOIIOIHH.

AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLIUN

Hayunble rumore3pl MNpOUCXOXKIEHHUS >KU3HM Ha 3emie. AOHOreHes u
naHcnepMmus. /J[oHayuHble IPEACTABICHUS O 3apPOXKJICHUU KU3HU (KpEallMOHU3M).
I'unore3a MOCTOSHHOTO CaMO3apOXKJIEHHSI JKU3HU U €€ ONPOBEP)KEHUE ONbITAMU
®. Pemu, JI. Cnamnanuanum, JI. TIlactepa. Ilpoucxoxaenwe >KU3HU U
acTpoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUuYeckoil sBomouuu. IlmanerapHas (reosoruyeckas)
IBOJIONMS. XUMHUYECKas »HBOMIONMA. AOUOTeHHBI CHHTE3 OpraHMYeCKUX
BemecTB u3 Heopranmueckux. Ompir C. Muwmiepa u I. Opu. O6pazoBanue
noaumepoB U3 MoHoMmepoB. Koaneparnast runore3a A.W. OnapuHa, rumoresa
nepBuyHoro OynapoHa JIx. XongeiiHa, reHermueckas rumore3a I. Mémrepa.
Pu6oszumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MMPOTOKJIETKH.

Ucropus 3emnu u meronsl €€ m3ydeHus. Vckomaemble OpraHMu€CKHE OCTATKU.
I'eoxponosnorus u e€ meronsl. OTHOCHTENbHAS U a0CONIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonornyueckas mkaia: S0Hbl, 3pbl, IEPUO/BI, STTOXH.

HauvanbHble 3Tanel OpraHvuyeckor sBosronuu. [losBieHue u 3BOIONUS MEPBBIX
KJIETOK. OBoyolMsi Merabonu3Ma. BoO3HHMKHOBEHHE MEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MHMKpOOHBIE OHMOIUIEHKM Kak aHajor TepBBIX Ha 3emie
coobmectB. CtpoMaTonuthl. [IpokapuoTHI U 5yKapHOTHI.

[TpoucxoxaeHrue SyKapuoT (CUMOHMOTeHe3). IBONIOIMOHHOE IPOUCXOXKICHUE
BUpycoB. [IpoucxoxJgeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE JTambl HBOJIOLUMU BBICIIUX pacTeHud. OCHOBHBIE apoMOPQO3bI
pacrenuid. Bbixong pactenud Ha cymy. [losBieHue CHOPOBBIX pACTEHUU U
3aBoeBaHne WMHU cymH. CeMeHHble pacTeHHs. [IpoMCXoXkIeHHE IBETKOBBIX

pacTeHuN.
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OcHOBHBIE DTamnbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(oO3bl
KHUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xopaoBbIe )KUBOTHBIE. JKU3HB B BOZE. DBOMIIONMS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuodmii u pentwmid. [IporcxoxaeHNE MIICKOMUTAIOIMNX U
ntun. [lpuanmn  xmodeBoro apomopgo3a. OcBoeHHe OECHO3BOHOYHBIMH H
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButue xu3HM Ha 3emiie IO ApaM U NEPHOAAM: apXeil, MPoTepo30il, Maneo3oM,
Me3030i, KaifHO30M. OOmas XapaKTepUCTHKAa KIMMara M TeOJOTHUYECKUX
npoueccoB. [losiBlIeHne U paclBeT XapaKTepHbIX OPraHU3MOB. YIIIeoOpa3oBaHUE:
€ro yCIIOBHS U BIIMSHUE HA Ta30BBI COCTAB aTMOCQEPHI.

MaccoBble BbIMUPaHHUSI — 3KOJIOTMYECKHE KpHu3uchl mpouwuioro. [lpuuuHbl n
CJICACTBHSI MAacCOBBIX BbIMHUpaHHil. COBpEMEHHBIN SKOJIOTUYECKUM KPHU3HUC, €ro

0COOEHHOCTH

Paznenst m 3amaum  anTpomosoruu. Mertonsl anTponosjoruu. CraHOBIIEHHE
IPEICTABICHUN O IPOUCXOKIEHUH yesioBeka. COBpEMEHHbIE HAyUHbIE TEOPUHU.
CxozncTBo 4yenoBeka € KUBOTHBIMH. CHCTEMAaTHyecKOe IOJOKEHHUE YEJOBEKa.
CBugerenbcTBa CXOJICTBA YyeJoBeKa c KUBOTHBIMH:
CpPaBHUTEIHLHO-MOP(DOIOTHYECKHE, AMOPHUOIOTHYECKHE,
¢u3non0ro-6MoXuMuIecKre, nopeaeHueckue. OTIMYus 4eI0BeKa OT KUBOTHBIX.
[TpsiMOXOKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Ta U BTOPO CUTHAJILHOW CUCTEMBI.

JBuxyume cuiabl (pakTopbl) aHTpONOreHes3a: OUOJOTHYECKHE, COLMaJIbHBIE.
CooTtHolieHne OMOIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIMM AHTPONOreHe3a. ABCTPAJIONUTEKN — IBYHOTHE MPEAKH JIFOJIEH.
UenoBek  yMenbld, TI€pBbIE  HW3TOTOBJICHUS  Opyaud  Tpyna. Yenosek
NPSIMOXOSIIIMA M TIEPBBIA BBIXOM Jtojei 3a mpenensl Adpuku. UYemoBek
reiiaensoeprckuii — oOIMi NpPeAOoK HEaHAEPTATbCKOIO YeJIOBEKa M YelIoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUN Kak BHUJ JIOIEH XOJOAHOIO KIMMAaTa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIA, JACHUCOBCKUWM YEIOBEK, OCBOCHHE
KOHTHHEHTOB 32 TpeaenamMu AQpuky.

DOBOJIOLUS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOpP B MOMYJSAIMIX
yenoBeka. MyTanMoHHBIA Tporiecc U nonumopdusm. [lomynsunoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3h(EKT OCHOBATENS» B MOMYJSAIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. Ilomsatue o pace. bombmume pacsl:  eBponeouaHas
(eBpaswmiickasi),  aBCTpaJIo-HETpPOUAHAs  (9PKBaTOpuaibHas),  MOHTOJOMIHAS
(a3marcko-aMepuKaHcKasi). Bpemss u myTu pacceieHHsl 4eloBeKa IO IUIaHEeTe.
EnunctBo  uenoBeueckux pac. HayuHas  HecocTOATENbHOCTh — pacu3Ma.

[IpucrnocobIeHHOCTh 4YeJIOBEKa K Ppa3HbIM YCJIOBHUSIM OKpYXKAroIled Cpemsl.
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BnusHue reorpaguueckoit cpeabl M Jpeiida reHOB Ha MOpQOJOTHI0 U

(GHU3M0I0THIO YeTTOBEKA
DKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH

Paznens! u 3a1aun sxonoruu. CBsi3b 3KOJIOTUH C IPYTUMU HayKamHu.
Metonbt skonmoruu. IlonmeBble HaOmwoAeHHUS. OKCIEPUMEHTHl B DKOJIOTHUHU:
npupogHble U JaboparopHble. MozaenupoBaHue B OSKOJOTUU. MOHUTOPUHT

OKpY’KafoIIEeH Cpe/bl: JTOKAIbHBIN, PETHOHAIBHBIN U TII00aTBHBII

Oxonornyeckre (HakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukanus
IKOJIOTUYECKHX (aKTOpOB: aOMOTHYECKHE, OHOTHYECKUE, AaHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JEHCTBHsS 3Kojorudeckux (akropos. IIpaBuio
muaumyMa (K. IlInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (aktopsl. CBeT Kak sKonoruyeckuii Qaxrop. JlelicTBue pazHBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa HAa OPTaHMU3Mbl. DKOJIOTMYECKUE TPYIIIbl PACTEHUN
Y JKUBOTHBIX 110 OTHOILEHUIO K cBeTy. CUrHasbHas posib cBeTa. POTONepruoausm.
Temneparypa kak skonoruyeckuid Qaxrtop. JlelictBue Temmneparypsl Ha
opranusmbl. [10MKHUIOTEpMHBIE U1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak odkojmormueckuit ¢akrop. IlpucnocoOneHuss pacTeHuid K
nojiepKaHuio BogHoro Oananca. Kiaccuduxanusi pacTeHHl 10 OTHOIIEHUIO K
Bojie. [Ipucnocobienus )KMBOTHBIX K M3MEHEHUIO BOAHOTO PEKUMA.

Cpenpl 0oOMTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, IOYBEHHAs,
IIyOMHHas  TOANOYBEHHAas, BHYTpHOpraHusMeHHas. ®Duznuko-xuMudeckue
0COOEHHOCTH cpejl obuTaHus opraHu3MoB. llpucnocoOneHuss opraHuU3MOB K
YKU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE puTMbl. CyTOUHBIE M TOIUYHbIE
putMbl. IIpucnocoOeHHOCT OPraHU3MOB K CE30HHBIM W3MEHEHMSM YCIOBUI
KU3HU.

XKuznennsie Gopmer opranu3MoB. [lonsTue o xu3HeHHOU (popme. JKu3HEeHHBIE
(GopMBI pacTeHMiA: NepeBbs, KyCTapHHUKH, KYyCTapHUYKH, MHOTOJIETHHE TPaBBl,
ofHoJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: TMIPOOMOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue ¢akxtopbl. Bumbl OMoTHYECKHX B3aMMOICHCTBUIN: KOHKYpPEHIMS,
XHMIHUYECTBO, cUMOM03 U ero (opmbl. Ilapazutusm, koomepauus, MyTyalau3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJieicTBUsl  (Tommueckue, ¢opuueckue, (adbpudeckue). 3HauCHHE
OMOTHYECKUX B3aUMOJICWCTBUI ISl CYyIIECTBOBAaHUS OPraHU3MOB B Cpele

obuTanus. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHU S
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DKOJIOTUYECKUE XapaKTepUCTUKU mnomyiasiuu. [lomynsauus kak Ouonoruyeckas
cucreMa. Poib HEOMTHOPOAHOCTH cpeibl, PU3NIECKUX OaphepoB U 0COOEHHOCTEH
O6uosoruu BUJIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI MOMYJSALUI.
OcHOBHBIE TOKa3aTeNW NOIMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas WU
MOJIOBasl  CTPYKTypa, pOXKIAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTH,
MUTpanus.

Oxonornyeckass CTpykrypa nomyasiuuu. OneHka 4YHMCIEHHOCTH IOMYJISALHH.
JluHamyka momynAuMH U €€ peryisnusa. bHoTHYecKui MOTEHNHA MOIYJISLUH.
MogenupoBanne IuHaMUKWA —nomynsuud. KpuBble pocTta  UMCIEHHOCTH
nonyasiuuu. Kpuble BbDKMBaHMS. Perynsdnus 4nMCIEHHOCTH NOMYJSALMI: poib
(GakTOpoB, 3aBUCALUIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
ctpareruu BunoB (1- u K-ctparerun).

[TonsTie 00 skonoruueckoil Huie Buaa. Mectooburanue. MHoromepHasi MoZelb
skonornueckon Humm Jx.M. XarumHcona. Pa3mepbl 5KOJIOTMYECKON HUIIU.
[ToreHumanbHast U pean30BaHHAs HUILH.

Bung kak cucrema mnonynsuuil. Apeansl BHAOB. BuIbl M HMX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  MOBEIEHUS M  MUTpAlUUil  KUBOTHBIX.

buonornyeckue naBa3zuu qYyKECPOAHLIX BH/I0B

CoobmecTBa opranu3moB. buoneHo3 u ero crpykrypa. Cs3um Mexay
opranm3MamMu B OwWoOIeHO3e. DKocucTeMa Kak OTKpbiTas cucreMa (A.JDx.
Tencnu). @yHKIMOHATIbHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHH. Tpoduyeckue 1Henu M CETH.
Abuotnueckre OMoku dkocucteM. [louBel U Wbl B dKocucTeMax. KpyroBopor
BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOCUCTEMbl. buomacca m mpoaykuus. DKOJIOTMYECKUE
MUPAMHUJIBI YUCEIT, OMOMACChl M SHEPTUH.

HampaBneHnHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbie 1
BTOPUYHBIE CYKIIECCMM W WX TPUYUHBL. AHTPONOTeHHbIE BO3JIEHCTBUS Ha
cykneccun. KnumakcHoe  coobmiectBo.  buopasznooOpasue u  moiHOTa
KpyTroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponubsie 3KOCUCTEMBI. AHTPOIOT€HHBIE HKOCUCTEMBI. ATPO3IKOCHUCTEMA.
ArporeHo3s. Paznnums Mexxay aHTpOIIOTeHHBIMU U IPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucTeM. ['oponckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKOH (hayHbL. buonorndeckoe u X03sHCTBEHHOE
3HAYCHHE arpodKOCHUCTeM U ypOoldKocHucTeM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B DKOCHUCTEMAX.

[lepeHOC AHEpPrUM W BEIIECTB MEXKY CMEKHBIMH SKOCHCTEMAaMH. YCTOMYUBOCTH
OpraHW3MOB, TMONYJSALHUA ¢ DKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPOIIOI€HHBIX BO3IEHCTBUI
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buochepa — oOmeruranerapuas o0ojouka 3eMiu, TA€ CYIIECTBYET WU
cymiectBoBasia ku3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. ObGmactu
6uocgeps! u e€ coctas. JKuoe BerecTBo OMochepsl U €ro GyHKIUH.
3aKOHOMEPHOCTH CyliecTBOBaHUsI Ounocdepsl. OcobeHHOCTH OMochepsl Kak
mo0anbHOH  dKocHcTeMbl.  J/luHamudeckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTsl BemecTB M OHMOT€OXMMHUYECKHE IUKIBI (yrepona, a3ora).
PutmuuHOCTh siBNeHui B 6nocdepe.

3onanbHOCTh Onocheprl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOWHBIE JI€Ca, CMEIIAaHHBIE W IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTBIHM, TPOINUYECKHE Jieca, BBICOKOTOpbi. Kimmar, pacTUTeNbHBIH U
YKUBOTHBII MUp OMOMOB CYIIIH.

CrpykTypa ¥ (yHKLIHS KUBBIX CHUCTEM, OLEHKAa MX PECYpCHOrO MOTEHIHana U
OorocdepHbIX QYHKITHHA

DKOJOTHYECKHE KPU3HUCHl U MX MpUUMHBL. Bo3nmelicTBue venoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3IYIIHOU cpeibl. OXpaHa BO3/yXa. 3arpsi3HEHUE BOAHOU CPEJIbI.
Oxpana BomHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3Menenue kiumara.

AHTpPOIIOT€HHOE BO3JIEHCTBUE HAa PACTUTENIbHBIM M >KMBOTHBIH Mup. OxpaHa
pPacTUTENIBHOTO M YKMBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHBI MPUPOIBL.
Kpacubie xHuru. Ocobo oxpansemble mnpupoansie Teppuropun (OOIIT).
boranunueckue cajpl ¥ 300J0THYECKUE TAPKHU.

OCHOBHBIC TIPUHIMITEI yCTOWYMBOTO PA3BUTHUSl UYEIOBEUECTBA W IPHUPOIBIL.
PanmonanbHOe  MPUPOAONONB30BAaHHME M COXpaHEHHE  OMOJIOTHYECKOTO

pasHooOpa3us 3emiu



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






