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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buosnorus” (najiee - OMoJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoTro mpeamMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOl padoyei mporpamMmbl
BOCIIMTaHUSL.

VYuebublii npeamer «buonorus» yrmyonénHoro ypoBHs u3ydenus (10—11 kmaccern)
SBIISICTCS. OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTeCTBEHHO-HAYYHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpoduibHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM muddepeHnuanuu o0ydeHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpeIHUM NPOPECCHOHATBHBIM M BBICIIMM OOpa3zoBaHueM. B To xe Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB J0DKEH OBITh OPUEHTUPOBAH HA PUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIFHBIX W PAa3BHBAIOIINX 331ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJarmuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, TCHUXOJIOTHEH, CHOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHOMy npeamery "buonorus" gaér mpencraBieHue o LEIH U 3aJadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAaHWE IO pasleliaM U TeMaMm,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEKIPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTMKH YYeOHOTO Iporiecca,
BO3pAcCTHBIX 0cOoOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMU peanu30BaH MPUHLIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHul,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHUS, MPEICTABICHUH O 3I0pOBOM 00pase *KHU3HHU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpupoaHOW cpeme. B mporpamme mo
OMOJIOTMHM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K MIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii npeamer «buosorus» Ha ypOBHE CpelHEro oO0IIero oOpa3oBaHHs 3aBeplIacT
Oouosoruyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyyaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISAPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOLMOHHOTO
yUEHUS U KOJIOTUH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydarolmuxcsi K IMOCIEIYIOIEMYy MOJy4eHUI0 OMOJIOTHUYECKOro oOpa3oBaHHs B
By3aX U OpraHM3alusAX CpeIHEero mpogecCuoHaIbHOro oopazoBaHus. OCHOBY €ro COJepKaHHs
COCTaBJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJTYYarOT pa3BuUTHe. Tak, paCIIUpEHbl U yri1yOJIeHbI
OuosoTHYecKUe 3HaHMUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeloBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTENbHO BKJIIOUEHBI OHMOJIOTHYECKHE CBEACHUS
MPUKIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPhle MOKHO HCHOJIB30BAaTh KaK OPUEHTHUPHI IS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takxke HHTErpanusi OMOJIOTMYECKUX 3HAHUHU C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTY4YEHHBIMU OOYYaIOIUMHUCS NPH U3YyUeHUU (QU3NKU, XUMUH,
reorpauu 1 MaTeMaTHKH.



CrpykTypa mnporpammbl mo y4yeOHoMy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBII M HBOJIOINHOHHBIA TOAXOIbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yy4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpa3us
wianetsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJIEKYIISIDHOH M KJIETOYHON OHOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TCHETUKU U CENEKIMH, OMOTEXHOJIOTHHA U CUHTETUYECKOM
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydarommxcs Mo OOTaHHWKE, 300JO0TMH, AHATOMUH,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI DKOJOTHU H
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O0ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JISKAMIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MMpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, MOIMyJSIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIIAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX aCHEKTax
OMoorMueckux 3HaHWM. J[1s pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily cO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEPKAHUU MTPOrPAMMBI I10
OHOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHMEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOMU
o0nacTu OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTHYECKUX U SKOJIOTUYECKUX MTPOOIIEM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpraHU3allMU >KHUBBIX CHCTEM
Pa3HOTo paHra M NpHoOpeTeHne YMEHHI HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompeaenéHHon o0macTu mpoQecCHOHAIBHON JESITEIbHOCTH, CBA3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl IPOJOSHKEHHS OMOJIOrHYeCcKoro oopa3oBaHHUsl.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro mpeamMera «buosiorus» Ha yriryOn€HHOM YpOBHE
o0ecreunBaeTcsl pelIeHneM CIelyIoIuX 3a1ay:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBI  OHOJIOTMUECKMX 3HaHWU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IpaBHIaXx,
COCTaBJIIIOIMX COBPEMEHHYIO €CTECTBCHHO-HAy4YHYIO KapTHMHY MHpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTSAX OMOJIOTHYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJISALMs, BUJ,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOMUXCA OTKPHITUAX M COBPEMEHHBIX MCCIEJOBAHUAX B
OHOJIOT Y,

O3HAKOMJIEHHE  OOydJaroluxcsi ¢  METOJaMM  IO3HAHUSA  JKMBOM  IPUPOIBI:
HCCIIEI0BATEIbCKUMU METOIaMU OMOJIOTMYECKUX HAayK (MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOrHUH,
SMOPHOJIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENCKIMH, OMOTEXHOJIOIMHU U CUHTETUYECKOMN
OuOoJIOTUH,  MAJEOHTOJIOTHUH, 3KOJOTMH); METOJAaMH  CaMOCTOSTENILHOIO  IPOBEACHUS
OMOJIOTUYECKUX MCCIEOBAHUN B J1abopaTopud M B Ipupoje (HAOIOAeHUE, H3MEpeHue,
HKCIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaZIcHHEe OOYYalOUUMUCS YMEHMSIMU: CaMOCTOSITE€IbHO HAaXOJIUTh, aHAIW3UPOBATh U
UCIOJIb30BaTh OMOJIOIMYECKYI0 HH(OPMALIHIO; MOJIb30BAaTHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COLUAJIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEIACTBUS
CBOEH JIeATENBHOCTU 110 OTHOIIEHHIO K OKpY)KaloUled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATE M  COOJIOAATH  MEpbI
npo(MIaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUMN, TpaBUIIa MOBEIEHUS B MPUPOJE U oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KM3HEIESITEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHbIE HaydHble OTKPBITHS B 00JacTé
OHOJIOTHH;

pa3BUTHE y O0YJAIOUINXCS MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU U COBPEMEHHBIMU HCCIEIOBAaHUAMU B OHOJIOTHH,



pemaeMpIMU €10 Mpo0JieMaMH, METOJIOJIOTHEeH OMOJIOTHUECKOTO HCCIEIOBaHMS, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHus OWOJOTHYECKUX 3a7ad, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Y 0Oy4aromMXxcs [IEHHOCTHOTO OTHOIICHHUS K >KUBOM MPUpPOJAE B IEJIOM U K
OTHEeNbHBIM €€ O0O0beKTaM | SBJICHUSAM; (OpPMUPOBAaHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; MHTErPALlMH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM HPUPOAOTIOIH30BAHUT
(cobmofenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS M 3I0POBBS OKPYXKAIOMUX JItoAeH (COONIOACHUS Mep
npoduiakTKu ~ 3a0oJieBaHUH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CHUTYalUsIX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUHN ¥ YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUH JUIi OCO3HAHHOIO BbIOOpAa OOy4YaIOUIMMUCS HHIUMBUIYaIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCUOHATbHOMY
CaMOOTIPE/ICNICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMH W MOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEACHHBIX Ha W3ydyeHHE OHOJIOTMM Ha YIIyOJEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEIIO).

OTb6op oOpraHu3alMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHus OHOJIOTHH
OCYIIECTBISIETCS C YYETOM CIEIU(PHUKHN €r0 COJEPKaHHUS M HANpPaBICHHOCTH Ha MPOIOJDKEHHE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCCHOHAIFHOTO M BBHICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTHM Ha YriayOJE€HHOM ypOBHE SIBIISICTCS
MPOBEJCHUE JTA0OPATOPHBIX MW TMpaKTHYeCKuX pabor. Takke ydacTue oOOydJaronIuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCs y4YUTENIeM Ha OCHOBE MMEIOIIMXCA MAaTepHalIbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIJEIEHHOE  KVPCUBOM, HE BXOAMT B  IPOBEPKY
rocyaapcTBeHHo# urorosoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonornyeckne Hayku W u3ydaemble UMH TpoOneMbl. DyHIaMEHTANbHBIC, NPUKIATHBIE |
[IOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3nayenne OmoJOTHH B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBsizaHHble ¢ Ouosoruei. 3HaueHHWE OHOJOTMHM B MPAKTHYECKOU
NESITeIbHOCTH YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO34HCTBE, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

XKusble cucremMbl Kak mpeaMeT u3ydeHust ouosoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, npoucxoasmye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, u3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenune xuBbIX cucteM. Meroasl Oumojornueckoi Hayku. HaOmiomeHue, maMepeHue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATHe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoil. I[lnmanmpoBanue skcnepumenta. [loctaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOpKHU U €€ AocTOBepHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. OlieHKa
JOCTOBEPHOCTH MOJIyYEHHBIX pPe3ylbTaToB. [IpHunHbBl UCKaX)eHUS Pe3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYEcKHe CHCTEMBI,
«CBOMCTBA KUBOU MaTtepum», «YPOBHU OpraHU3aLUU KUBOUM NpUpoab», «CTpOEHHE )KUBOTHOU
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
9KCIEPUMEHTOB.

IIpakTuyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB IPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHAbHAS €IMHULIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.



Metoabl MONEKYISIPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMHs, Xpomarorpadus,
anektpodopes, METoJ  MeueHbIX aroMoB, auddepeHuumanbHOoe  HEHTpU]YrUpOBaHHE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTHSI METO/I0B MUKPOCKOITUN.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuueckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOOrMU (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. XumMnueckasi opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIISLUU.
MuHepanbHble BelIecTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KATHOHOB U @aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHHas
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHuYHas CTPYKTyphl. JleHatypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, AWcCaxapuabl, OJWTOCaxapuabl W mojucaxapuisl. OOt
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumuapl.  TuppodunsHO-ruapodoOHBIe  cBoiicTBa.  Kilaccubukauus — aumumaos.
Tpurmunepuapl, Gochoaunubl, BOCKH, CTepouibl. bruonornyeckue ¢hyakiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenne HyknemHoBBIX KHCIOT. HykieoTumisl.
[Mpunnun kommiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B knetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBiIeHHbIE MEPEHOCYMKH, UX (QyHKOMM B KIETKe. /[pyeue
HyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMoJieKyl. Mooderuposanue cmpykmypsvl U  QyHKYu
Ouomonekyn u ux Komniekcos. Komnvromepmwiii Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenre  XMMHUYECKHMX DJIIEMEHTOB B HEXKHUBOW  MPUPOJAEY,
«PacrpeneneHre XMMUYECKUX DJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmumer u cxemsl: «llepuoguveckass TabmuIa XUMHUYECKUX 3lIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
nunuoBy», «HykinennoBbie KuciaoTe», «CtpoeHue Moiekyiasl ATD».

Ob6opynoBaHue: XUMUYECKas Iocyia 1 000pyI0BaHHUE.

JlaGopatopHasi padora «O0HapyXeHue OeNKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX PEAKIIUI».



JlabopaTopHasi padora «lccienoBanne HyKIE€MHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTtpoenune u pyHKINH KJIETKH

Tumbl KJIETOK: dYKapHOTHYECKass M IpokapuoTuieckas. CTpyKTYpHO-(YHKIHOHAJIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KIeTKu. KieTouHas cTeHKa OakTepuii ©  apXew.
OcoOGeHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne u (HyHKIMOHHPOBAHNE DYKAPUOTHUECKOW KIeTKH. [lmazmarnyeckas memOpaHa
(mna3manemma). CrpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCHOPT BELIECTB 4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, oOneru€nHas muddys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). llomynponunaemocts MemOpanbl. Pabora
HaTpUH-KaJIMeBOro Hacoca. JHAOLUUTO3: MMHOLUTO3, (paronuro3. Dk3ounuTto3. Knerounas creHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU paCTeHH, rprOoB.

Huronna3zma. Iluto3omb. Llutockener. JIBmwkeHue uuToruiazMbel. OpraHouabl KIETKH.
OnHomeMOpaHHbIE OpraHOUIbl KJIETKHU: 3HporuIazMaruueckas cetb (JI1C), anmapar [Nombmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHyasipHOro petukyiayma. Mexanusm wuanpasnenus 6enxkos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imankuii  (arpaHynsipHBI)
sHAOIUIa3MaTHUecKuil peTukynyMm. CekperopHas ¢yHkius anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTke. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHJIpPHUM, MIACTUABL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKUMU MUTOXOHApPUM W 1uacTuiA. llepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTUAbBI
(OTOCUHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIUIACTBI  BBICHIMX
pacTeHui.

HememOpanHnble opraHonzs! kieTkd CtpoeHne M (QyHKIHUH HEMEMOpaHHBIX OPraHOMI0B
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopuiaMeHTsl. AKmuHo8ble
MuKkpoghunamenmol. MBblIIEUHbIE KIETKU. AKMUHOGblIE KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTtpy6ouku. Kierounsrii 1mentp. CTpoeHHE U JBWKCHHE JKTYTUKOB M PECHHUYEK.
MukpoTpyOouku nutormiasmsl. Llenrpuons. benku, accoyuuposannvie ¢ MuKpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHINIKH, UX CTPOEHHE U (PYHKLHUU.
SnepHplil 6enkoBbId MaTpHKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBL. J[unamuxa s0epHoll
06010uKU 8 Mumo3ze. HoepHulii mpancnopm.

Knerounsie  BrimtoueHus.  CpaBHHUTENIbHAs ~ XapaKTEPUCTUKA  KJIETOK  3YKapHOT
(pacTUTENBbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE SYKapHUOTHUECKOM KieTkn», «CTpoeHHe >KMBOTHOM
KIeTKN», «CTpOeHNEe pacTUTENIBHON KIETKW», «CTpoeHre MUTOXOHAPUWY», «Sapo», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIpEnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3yyenue CBOMCTB KIETOUHOW MEMOPAHBI».

JlabopaTopHasi padora «/ccnenoBanue 1uasmMoian3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX.



IIpakTnueckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NpeBpaLicHHEe JHEPTUH B KJIeTKe

AccUMWIISIIMA ¥ JJUCCUMUIIALUSL — IBE CTOPOHBI MeTabonmmu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPOGHBIH W  reTepoTpodHBIA. YdacTHe KUCIOpoAa B  OOMEHHBIX Ipolieccax.
Ounepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTATUBHBIN XapaKTep peakuuil KIETOYHOro meradbonm3ma. DepMeHTHl, UX CTPOCHHE,
cBOiicTBa M MexaHuU3M jaedcTBus. KodepmeHTbl. OTnuuus (GEepMEHTOB OT HEOPTraHMYECKHX
KaTalm3aTtopoB.  benku-akTuBaTopel W OCNKU-MHTHOWUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT Pa3IUIHBIX (PAaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCUceHHbIU U
oKcucennvlll omocunmes 'y oakmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xmoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbIx pakTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAUeHHE (DOTOCUHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIMPYOLINE
0akTepuu, xene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HaUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpogykTsl OpoXeHHs U UX HCIOJIb30BaHHE
YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHUM W BO30YyIUTETH
0ose3Hel.

AdpoOHBIE OpPTraHW3MBI. JTambl JHEPreTHYECKOro oOMeHa. I[loaroToBUTENBHBIN ATal.
I'mukonn3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknudeckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmaszwi. IlpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB TMepel  aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTETHICCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IHEpPreTHUeCKHii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE Ui PUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JladopaTopHas paGora «/3yuyeHHe KaTaIUTHYECKONW aKTHMBHOCTH (epMEeHTOB (Ha
MpUMepe aMUIIa3bl WK KaTajaa3bl)y.

JlabopaTopuasi paGora «/3ydeHne QEpMEHTATUBHOTO pACHICIUICHUS TEpOKCUAA
BOJIOPOJa B PACTUTEIIbHBIX U JKUBOTHBIX KIIETKAaX)».

JlabopaTopHas pa6ora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUSY.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuun matpuyHoro cusresa. [IpuHIMN KOMIUIEMEHTaApHOCTH B pEAKLUAX MaTPUYHOIO
cuHTe3a. Peammsarus HacnencTBeHHOW wuH(opmammu. [eHeTHUecKuid KoJ, €ro CBOMWCTBA.
Tpanckpunuus — marpuunbelid cunte3 PHK. IIpuHIMNe! TpaHCKpuUnmu: KOMILIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Genka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucaoT. Posis pubocom B OnocuHTe3€e Oemnka.

Cospemennvie npeocmaegnenusi o cmpoenuu 2enos. Opranuzaiysi TeHoMa y MPOKapHoT U
9YKapHOT. Perynmsuusi akTMBHOCTH TI'€HOB Y IpokapuoT. ['umote3a omepona (®. XKako06, XK.



Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOIECCOB B KiIeTke. KileTounslit romeocTas.

Bupychel — HeknerouHble (JOPMBI KU3HH U OOJIUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, DPETPOBHPYCOB, OakrtepuodaroB. JKusuennwvii yuki [HK-cooepoicawux
supycos, PHK-cooepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboineBanHusi uenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COIMAIBHBIC U METUIIUHCKHE TPOOIJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdata») cmpyxkmyphoix
ouonocuueckux oaunvix. Hamomexmonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu b6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUI.

Tabmuuprt u  cxembl: «buocunTe3 Oenka», «['eHeTnmdeckuit Koy, «BuUpyCH»,
«baxTeprnodarm».

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /KuzHeHHBIN HUKJI KJIETKH

Knerounsrii muki, ero mepuoasl u perymsiuus. WMutepdpaza m muto3. OcoOeHHOCTH
mporeccoB, mpoTekarouux B uHTepdase. Iloaroroska knetku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUH), CHUHTETUYECKHH M MOCTCHHTETUYECKUH (IMIPEMUTOTHUYECKUN) MEepHOIbI
uHTEpPasHbl.

Marpuunstii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnummner  pervmkanumn — JTHK:
KOMIUIEMEHTAPHOCTh,  TIOJIYKOHCEPBAaTUBHBIA  CHHTE3, aHTHUMAPAUICIbHOCTh. MexaHu3m
pemwmukanun - JIHK.  Xpomocomsl. Ctpoenue xpomocoM. Termomepsl W Teaomepasa.
XPpOMOCOMHBI HA0Op KIETKH — KapuOTHUI. JIMIUTOMIHBIA M TaruIOMIHBIA HaOOPHI XPOMOCOM.
I'omonoruuneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue kietkn — MuTo3. CTaguyM MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
murto3a. KapuokuHes n nutoknHes. buonornyeckoe 3HadeHUE MUTO3A.

Perymsimuss mMutoTHueckoro uukia kietkd. [IporpamMmupyemasi kiierouHas TruOenb —
anonTo3.

Knerounoe a1po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposasn xnemrkay — ououngopmamuuecxkue
Mooenu PYHKYUOHUPOBAHUSL KIEMKU.

JdemoncTpauuu

Tabmumpl u cxembl: «KU3HEHHBIH LUK KIETKW», «MuUTO03», «CTpoeHue XpomMocom,
«Pemmukanus JHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKpoTpenaparsl: «MUTO3 B KJIETKaxX KOpeIIKa
JIyKay.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHasi pa6ora «HaOmrogeHnne MuTO3a B KJIETKaX KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax).

Tema 9. Ctpoenne u pyHKnMu OpraHnu3MoB

buonoruueckoe  pazHooOpazwe  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITETbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakTepuu,
apxeu, 0JTHOKJIETOYHbIE TPUOBI, OJJTHOKIETOUYHBIE BOJIOPOCIH, Apyrue mpoTUcThl. KoloHnanbHbie
OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHH, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enquHoe nesoe. 'omeocras.



Txanu pacrenmii. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBareibHas, I[OKPOBHA,
MIPOBOJIAINAsT, OCHOBHAsI, MexaHuueckas. OCOOCHHOCTH CTPOCHHUS, (PYHKIUN U PACIIOIOKEHUS
TKAaHEHW B OpraHax pacTECHUMN.

TkaHu JKUBOTHBIX M  4YeJOBEKAa. TUIIBI KUBOTHBIX TKAHEW: AIUTEMAaJbHAS,
COCIMHUTEINIbHAS, MbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTpOCHUS, (DYHKIMI U pPacHOJIOKCHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHnii. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U YeJOBeKa. OYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmii. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbIN 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIBI COSTUHEHUS
KOCTEH.

JIBi>xkeHne opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHHU: TPOMU3MBI M HACTHH.
JIB>KEeHME MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. [lornomeHue BOAbI, YIrIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pactreHusiMi. IluTaHwe >KUBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKJIETOYHOE MHUIIEBAPCHHUE.
[luranre MO3BOHOYHBIX XKMBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
enesbl. [IuneBapurenbHas cucTemMa 4eloBeKa.

Jpixanue opranu3MoB. [[pixanue pacrenuid. [Iprxanue skuBoTHBIX. Auddy3us razos uepe3
MOBEPXHOCTh KJIEeTKU. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe U JIETOUHOE
JbIXaHWe. JIpIxaHue TMO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. OJBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHUs JETKMX TMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTenbHasi cucrema deloBeka. MexaHu3m
BEHTIJISIINH JIETKUX Y TITUI] U MJIEKOTIUTAIOMNX. Perymsiius apixanus. J{pixaTenpbHbIe 00bEMBI.

TpaHcnopT BemIECTB y OpPraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. Tpancmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpoBOOOpamieH!sl.  DBOJIONUOHHBIE  YCIOXXHEHHS  CTPOEHHUS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Boinenenne y opraHusmoB. Beinenenue y pacteHuil. BelneneHue 'y KMBOTHBIX.
Cokpatutenpubie Bakyonu. Opranbl BbiaeneHus. @uibTpanusi, cekpeuuss U oOpaTHOe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHusA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLICIUTEIBHON cuUcTeMaMH. BplfenieHne y MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u ¢pyHkunoHupoBanue HeppoHa. ObpazoBaHNEe MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MoOB. 3alluTa y OJHOKIIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKIETOUHbIX pacTeHnil. Kyrtukyna. CpencTsa nacCuBHOU U
XUMHYECKOH 3aIUThL. OUTOHIIUIIEI.

3amumTa y MHOTOKJIETOUHBIX )KMBOTHBIX. I[OKpOBBI M MX TPOU3BOAHBIE. 3aIIUTA OPraHU3Ma
or Oonesneil. MmmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpPambHBI UMMYHUTET.
Bpoxnéuuelii u  npuoOperéHHbIM  cnenuduveckuii UMMYyHUTET. Teopus KJIOHaJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbsie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B Pa3BUTHUU CHCTEMHBIX 3a00JIeBaHUM.

Pazmpaxumocts M perymsinus y OpPraHu3mMoB. Pa3zpaxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M perynsuus y pacreHud. PocToBbie BeliecTBa U UX
3HAYEHUE.

HepBHast cuctema u peduieKTOpHass perynsanus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EIbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y KUBOTHBIX. OTAeIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u peduekropHas ayra. besycnoBHbie U
YCIOBHBIE PEQIICKCHI.



I'ymopanbHas perymsinuss M 3HIOKPMHHAs CHUCTEMa JKMBOTHBIX M uesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3auMOCBsA3b HEpPBHOM U
SHIOKPUHHOU cucTeM. [ unoranamo-rumnoduszapHas CucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuuer n cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHee CTpOEHHE HAaCeKOMbIX», «TKaHu pacTeHHiD,
«KopneBbie cucrembr», «Ctpoenue credns», «CTpoeHue IMCTOBOM MIacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHass cucremay,
«/pixaTenpHass cucrema», «HepBHas cucremay, «Koxka», «MpbllieyHas cucTeMay,
«BorgenurensHas cucrema», « QHIOKpUHHAA cucTteMay, «CTpoeHue Mblib», «MMMyHHUTET»,
«KumeynononoctHeie», «CxemMa nuTaHusl pacTeHui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue riaHnapun», «BHyTpeHHee CTpOeHHE J0XKIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHast cuctema nsrymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHast cuctema nrtunpy, «HepBHas cuctemMa MIIEKONUTAIOIINXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHel, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuu pacTeHUN pa3HbIX OTIENIOB, BIa)KHbIE MIperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue s JAEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOIO TMHUTaHUS PaCTEHUH,
paciiernyieHus Kpaxmaia U OelakoB moJ JedcTBUEeM (EepMEHTOB, OOOpydOBaHUE IS
JI€MOHCTpPAIIMH OTBITOB MO U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBYKCHHM, MOJIETIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEeil pacTEHUI».

JlaGoparopHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHS OPraHU3MOB: OecIioyioe (BKIIK0Yas BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecroJIoro pa3MHOXKEHUS: IOYKOBAaHUE, CIOPYIIALUSA, (parMeHTalMsl, KIOHUPOBAHHUE.

[TonoBoe pa3muoxenue. I[lomoBbie kneTku, wim ramersl. Meho3. Craauu Mmeio3sa.
[ToBenenue xpomocom B Meiose. Kpoccunrosep. buonormyeckuid ¢cMpICiI Mei03a U TOJIOBOTO
mpouecca. Melo3 1 €ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpiueBoe  paszsutue. I'ameroreHe3 y KUBOTHBIX. llonoBble  kesesbl.
OOpa3oBaHue U pa3BUTHE IMOJOBBIX KieTOK. CrnepmaroreHe3 u ooreHes. CTpoeHHE IMOJIOBBIX
KIIETOK.

Omo10TBOpeHNEe U 3MOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrUs — HayKa O pa3BUTHU
opranusMoB. Mopgoeenez — oona u3 2naguvix npooiem smopuonocuu. Konyenyus mopgoeenos
u mooenu mopghocenesa. Ctaaun >MOpHOTeHE3a KUBOTHBIX (Ha MpUMepe JIArylkn). JpobiaeHue.
Tunsr npobnenus. [Jemepmunuposannoe u nHeoepmuHuposannoe opoobnenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOIEHUS MIIEKOMUTAIOUINX. 3apOJbIIIEBbIE JUCTKU (TacTpYIIALUs).
3aknagka OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JINCTKOB. B3anMHOE BiMsAHME YacTel
pa3BUBAIOLIETOCS 3apojipllia (AMOpHOHAJIbHAs MHIYKLIMSA). 3akijajka IUIaHa CTPOEHUs
KUBOTHOTO KaKk pe3yiabTaT HEpPApXUUYECKUX B3aUMOJEHCTBUI TeHOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue x*uBOTHBIX. IlocTaomOpuonansHblii mepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButHe ¢ Meramopdo3oM y OeCHO3BOHOYHBIX M T03BOHOYHBIX JKUBOTHBIX.



buonoruueckoe 3HaueHHE MPSIMOTO M HEMPSIMOTO Pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta >XUBOTHBIX. DakTOopbl pEryaslMu pocTa KUBOTHBIX U dYenoBeka. Craauu
MOCTAIMOPHOHAIHOTO Pa3BUTHA y XUBOTHBIX M YelloBeKa. [leproabl OHTOreHe3a dYeoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKUE TIPOLIECCHI.

Pasmuoxxenne u pasBurue pactenuil. ['amerogur u crnopodur. Meiio3 B KU3HEHHOM
nukine pacrenuid. OOpa3oBaHme cCrop B Ipolecce Meio3a. ['ameroreHes y pacTeHUH.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHu3MoB. J[BOHHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiui OHTOTe€HE3a Y pACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpetst: C. I'. HaBamun, X. [lIneman.

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3mMHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOXKEeHHE J3BIrJIEHB», «Pa3sMHOXKEHHE THUIIPBI»,
«Meito3», «Xpomocombly, «['amertorenes», «CTpoeHHME SULEKIETKH | CIIEPMATO30HUIa»,
«OcHOBHBIE cTaauM OHTOreHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3zBuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY, «/BOMHOE OIIOIOTBOPEHHE Y IBETKOBBIX
pactenuit»y, «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJBHBIX pacTeHUi», «KW3HEHHBIN ITUKI
MOPCKOM  KamycTbl», <OKM3HEHHBIM IMKI MXa», <OKM3HEHHBIH IUKI MAlOPOTHUKAY,
«OKM3HEHHBINA LIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SIMIEKIETOK U CIIepMaTO30MI0B,
MoJienb «L{UKIT pa3BUTHUS JIATYIIKIY.

JladbopaTtopHas paGora «/3yueHue CTpPOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparaxy.

IIpakTuyeckas padora «BpIsiBJI€HHE MPU3HAKOB CXOJICTBA 3apOJbIINIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYNUBOCTH OPTraHU3MOB

Hcropusi cTaHOBIICHMsI U pa3BUTHS TeHETUKH Kak Hayku. PaGoter I'. Mengpens, I'. ne
®pusza, T. Moprana. Poiap oTedecTBEHHBIX YYEHBIX B pa3BuUTHU TeHeTuku. Paboter H. K.
Konbronra, H. M. BaBunosa, A. H. benosepckoro, I'. I. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBI M PEIECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHMN, (¢eHoTurl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOr MUECKUM, ITUTOJIOTHUECKHI, MOJIEKYJISIPHO-T€HETUUYECKHIA.

JdeMoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios, A. H.
benoszepckuii, I'. . Kapnieuenxo, 10. A. ®ununuenko, H. B. Tumodeen-Pecosckuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlabopaTopHas padora «/Ipozoduna kak 00bEKT reHeTUYECKUX UCCIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpa3us
rubpuoB nepBoro mokoieHus. IlpaBuno momuHupoBaHUs. Bropoil 3akon MeHzaens — 3akoH
pacierneHus mpusHakoB. [[uTonorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. [ umoTesa
YUCTOTHI TaMET.

Ananmmsupyroniee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep — HacleOBaHMS.
Pacimienuienne npru3HaKkoB NIPU HETIOJHOM JTOMUHUPOBAaHUH.
JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HacJICAOBAaHUs ITPU3HAKOB. L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBI ,Z[I/IFI/I6pI/L[[HOFO CKpCHIUBaHMUA.



CuerieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrieryieHHOE HaceI0BaHue
TE€HOB, HAPYIIEHUE CLETUIEHUS MEXAY F€eHaMU. XPOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHU3M OIpeAeIeHMs IoJla. AyTOCOMBI M IOJIOBBIE
XpoOMOCOMBI. ['OMOramMeTHbli M TIeTeporaMeTHbI I0JI. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacinenoBanue npu3HAKOB, CUEIUIEHHBIX € MTOJIOM.

I'enotun kak wnesnoctHas cucreMa. IlneHoTponmus — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHOKECTBEHHBIN ayuien3M. B3auMOJelCTBUE HEAUICIbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonmmmepus.

['eHeTMYECKMIT KOHTPOJIb DPa3BUTHsI pACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(U3HOJIOTUYECKUX TIPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (yHKIWA. ['eHeTmdeckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUSI «XO3SIMH — TApa3uT» U «XO35UH —
MUKpOOHOMY. ['eHeTHYeCKHe acTieKThl KOHTPOJIS M U3MEHEHUS HACIICJACTBCHHON HHpOpManuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «IlepBbiii 1 BTOpor 3akoHBI Menpensy, « Tpetuit 3akoH MeHuemns»,
«AHanmu3upymlee ckpenuBanne», «HenonHoe noMmuanpoBanne», «ClETNICHHOE HAClIeIOBAaHUE
MIPU3HAKOB y JIpo30uibly, «['eneTnka nonay, «Kapuortum yenosekay, «Kapuotun apo3opuiibn,
«Kapuotun ntuuk», « MHOKECTBEHHBIN AJIIETU3M», «B3auMo1eiCTBHE T€HOBY.

O6GopymnoBaHue: MOJAETH I TEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUIOB TEPBOTO
MOKOJICHUSI M PACUICIJICHHUs] MPU3HAKOB, MOJIENb IS JEMOHCTPAIIMU 3aKOHA HE3aBHCUMOIO
HACJIEIOBaHUs MTPU3HAKOB, MOJENb ISl IEMOHCTpAlMU CUEIUICHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipeniapar: «Jlpo3oduiay.

IIpakTuyeckasi padora «/3ydueHue pe3ylbTaTOB MOHOTHOPHUIHOTO CKPEIIWBAHUS Y
TPO30(UITBD».

IIpakTuyeckasi pabora «l3ydeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTHIAa W cpennl Npu GopMmHupoBaHMHM (GeHoTHra. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJIMYECTBEHHbIE NpPU3HAKKM. BuIbl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass u3MeHYUBOCTh. Poiib cpeabl B (opmupoBaHuM MOIUGUKAINOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbINH psii 1 BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MO IU(DUKAITMOHHOW U3MEHYHBOCTH.

l'enoTunuueckas wu3MeHYMBOCTh. (CBONCTBA TI'€HOTUIIMYECKONW HW3MEHUYMBOCTH. Bubl
TeHOTUITMYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomMOunaTtiBHas U3MEHUYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHUYUBOCTH. Pojb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IAHUU T€HETUYECKOTO pasHOOOpas3us
B IpeJieNax OJHOrO BUAA.

MyrauyonHass HM3MEHYUMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHBIE MYyTalUU. SAepHblEe W LMUTOIJIA3MATHYECKHE MYTallUH.
Comarnueckre W MOJOBble MyTaluuu. [IpUuMHBI BO3HMKHOBEHHMS MyTaluuid. MyTareHsl U HX
BJIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpouecca. 3aKOH TOMOJOTHYECKHUX
psnoB B HacnenctBeHHoW wu3MeHuynBoctd (H.W. BaBunoB). BresnepHas HM3MEHUHMBOCTh U
HaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKmMopos 6 HACIe008aHUlU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.



Tabmuielr 1 cxembl: «Buapl W3MEHUUBOCTHY, «MoaudukanvoHHas HW3MEHUYHUBOCTHY,
«KoMOnHaTHBHAsT ~ U3MEHUYHUBOCTDHY, «Meiio3», «O1m1010TBOpEHUEY, «'eHeTnuecKue
3a00JIeBaHMs YeTI0BEeKa», «Bupl MyTanuii».

O6opynoBaHue: XUBbIE W TrepOapHbIE 3K3EMIUIPhl KOMHATHBIX PACTCHHI, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUAMU H3MEHYUBOCTH.

JlabopaTopuasi pabdora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHKAITMOHHOMN
n3MeHYuBOCTH. [locTpoeHne BapualiMOHHOIO psiJia U BApUALMOHHON KPUBOW».

IIpakTuyeckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eHeTHKA YeJiOBeKa

KapuoTun denoBexka. MexayHapoaHas MporpaMMmMa HCCIEIOBAHUS T€HOMa YeEJIOBEKA.
MeTo1bI U3ydeHUs] TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUH, OJIM3HEIOBBIN, ITUTOICHETHUSCKUH,
MOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITHPOBAHKE, B TOM YHclie ¢ momoibio [T1P-
ananu3a. HacneacrBennbie 3a0o0ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE O0JIE€3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOW MPEeApacIiooKEHHOCThI0. 3HAYE€HWE MEAMIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHHH TEHETUYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKo-TeHEeTHYEeCKOe
KOHCY/bTHpOBaHUE. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO IPpy3a». DTUUECKUE aCTIEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckue ¢GakTOphl MOBBINIEHHONW YYBCTBUTEIHLHOCTH YEJOBEKa K (DM3MUYECKOMY H
XUMHUYECKOMY 3arpsA3HEHHUIO OKpYyKaromenh cpeapl. ['eHeTnueckas MpeapacnoyiokeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpauuu

Tabmuupr u cxembl: «Kapuotumn denmoBeka», «MeToAbl M3yYeHHUS TEHETUKH YEIOBEKa»,
«"eneTnyeckre 3a007€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanusi U CeJeKIHUs. 3apOXKIECHUE CEIeKIMU W JToMecThkanuu. Yuenue H. .
BagsuioBa o LleHTpax mpouCX0OXIeHNUS ¥ MHOTO0Opasus KyIbTypHBIX pacTeHuid. Posb cenexkiun
B CO3IaHMU COPTOB pACTEHUWA U TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSAIOB B HaclneACTBEHHOM m3MmeHunBocth H. M. BaBuinoBa, ero 3Hauenue ajs
CEJIEKIIMOHHOM paboTHI.

MeTompl ceneKIMoHHOM paboThl. MICKyCcCTBEHHBIN 0TOOP: MAacCOBBIN M WHIAMBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW celeKknuu. VcnblTanue mpou3BOAMTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C MTOMOIIBIO0 OLEHKU (DEHOTHIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C IIOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKUHMOHHOW paloTel. PamuanvoHHbBIl U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallUMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHue TE€HOMHOTO pEJaKTUPOBaHHS W MeToJ0oB pexkomOuHanTHeIXx JHK ans
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjsl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyTpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpUIUHT. HepoacTBeHHOE cKpeluBaHue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue reTepo3uca B cenekiuu. OtnanéHHas TUOpUIU3ALIUAL.
[Ipeomonenne Oecraoaus MEXBUAOBBIX THOPUAOB. JloCTHMXKEHHS CeNeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHHe U U3YYEHHE T'E€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM UM HMX JUKUX
poauyelt s co3aHus HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpasjieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YeNAxX VIAVUULeHUs CYWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMeHeHUuemM COBPEMEHHBIX MEeMO008 HAYUHBIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHON02U.



JdeMoHcTpanuu

IToptpersr: H. W. Baswiios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabnuuer u cxembl: «L[eHTPBI TPOUCXOKAECHUS U MHOTOOOPA3Us KyIbTYPHBIX PaCTCHHI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEIEKLUNY,
«Otnanénnas rudpuan3anusy, «MyrareHes3y.

JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
AKUBOTHBIX».

JladopaTopHas padora «/I3ydyeHne METOIOB CEJICKIIUU PAaCTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rusi 1 CHHTeTH4ecKasi 0M0JIOT U

OOBeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepUCTUKa. TpaauuuMoHHAas OHOTEXHOJIOTHS: XJeOornedyeHue,
MOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJenUEe. Mukpoounogornueckuii cuures. OObeKThl
MHUKpPOOHOJIOTMYECKUX TexHoJorui. [IponsBoacTBo Oenka, aMMHOKUCIOT U BUTAMUHOB.

Co3maHue  TEXHOJOTHMM W MHCTPYMEHTOB  IIEJICHANIPABICHHOTO  HM3MEHEHUS W
KOHCTPYHPOBAHHUSI TEHOMOB C LIE€JIbIO MOTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJAEp KalIUuX
HE BCTpeyarorecs B Npupojie OMOCUHTETUYECKHE MYTH.

Kiterounas nnxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH PacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanms U coMatudeckuil smOpuorenes. McmosbzoBanue
TariOWJI0OB B CEJIEKUUU pacTeHui. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIIOJOTBOPEHHUE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeTOJ TpaHCIUIAHTAUUH SAEp
KIETOK. TexHonocuu 0300po6nenus, KyIbMUSUpPOBAHUs U MUKPOKIOHAILHO2O0 PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasi M TeHHasl UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHUE
pekomOunantHbXx JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW M TE€HHOW MHXXEHEpUH. OKOJIOTMYECKHE M JTUYECKHE NpoOJIeMbl T'€HHOM
HUHXCHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTab00MHBIN aHAJIN3, FCHOLEHTPUUECKUI aHaJIN3 IPOTEOMa YeJIOBEKa JUIsl OLIEHKH COCTOSIHUSA
ero 3710poBbs. lMcmosib3oBaHuEe CTBOJIOBBIX KieTOK. TaprerHas Ttepanus paka. 3D-
OvoumxeHepuss A pa3paboTKu  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKMX TEXHOJOIHH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEH CcoYeTaHUeM TEXHOJIOIMH TpPEXMEpHOro OMONPUHTHUHIA U
ckadoaauHra i peleHus 3a1a4 NepcoHaIn3uPOBaHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BAaKIUH C IEJbl0 oOecredeHus KOMOMHHUPOBAHHOM 3allUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u  cxembl: «Mcnoip3oBaHME  MHMKPOOPraHM3MOB B MPOMBILIUICHHOM
IIPOU3BOJICTBEY, «KileTouHass nHxkeHepus», «| 'eHHas HHKEHEPUS».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTHUI.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

JdkcKypeust «bHoTexXHOIOTHS — BayKHEHIIasi MPOU3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apo:kneHue 1 pa3BUTHE IBOJIOLHMOHHBIX NIPeACTABICHUI B 0M0JI0THHI

OpomounonHas Teopust Y. [lapsuna. [lpeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
U HaydHas JesarenbHocTs Y. /lapBuHa.

JBuxymue cuibl 3Boitonuu BugoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
Pa3MHOXXEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndeckoi Teopun dBosonuu (CTD). HelitpanbHas Teopust SBOJIIOIHY.
CoBpemeHHas 3BOJIIOIMOHHAs OHMOJIOTHs. 3HAYEHHE SBOJIIOIIMOHHOM Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, Jl. K. benses.

Tabmuipl n cxembl: «Cucrema >xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm QoOpMUpOBaHHS NPHUCIIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «Dopmbel O0pbOBI 3a cymiecTBOBaHue», «llopomsr romy6Geit», «MHoroo0Opasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU SBOJTIOLIUN.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmynsiust kak s3JeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl Nomysuil. 3meHeHune reHo(oHaa MOMyNISIIMM KaK
AJIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTndeckoro paBHoBecus Jx. Xapmau, B.
Baitn6epra.

DOneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTallMOHHBINA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHOB — cCiydailHbIe HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiene B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouHo20 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoobpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eno8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M30msmms  TOMyIISIIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (penpoyKTHBHAS).

EctectBennsiii oTOOp — HampaBisiounuii ¢axtop sBosonud. POPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHME U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. BO3HHKHOBEHUE
npucnocobiaeHnit y oprann3smMoB. Apomopho3sl U uanoagantauuu. [Ipumeps! npucnocobneHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPOAIBOJIOIUH.
W3onsuus — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9PKOJIOTHYECKOE), «MTHOBEHHOE»
(monumnonan3anus, rudpuau3zanus). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OWONOTMM B  pa3pabOTKE HAYyYHBIX METOJIOB COXPaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U c11OCcOObI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxkos, . Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIMOHHAsI CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUNY,



«OKOJIOTHYECKasi M30JALMs TOMYNIAUUN ceBaHCKOM ¢openny, «l'eorpaduueckas U30JIALIUSA
JMCTBEHHUIBI CHOMPCKOM M JMCTBEHHHIIBI aypcKoi», «[lomynsannoHHbIe BOJIHBI YUCICHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTeCTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpuanbHbIi MEJIaHU3MY, «OKusbie HCKOIIaeMBbIE»,
«IlokpoBuTENbCTBEHHAs: OKpacka XHUBOTHBIX», «lIpemympexnaromas okpacka >KHBOTHBIXY,
«Pu3nosiornueckue agantanum», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHukm», «CTpykTypa Buaa B mpupone», «CrnocoObl
BuJ00Opa3oBanus», «l'eorpaduueckoe BuAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH»,
«DKOJIOTUYECKOE BHUJ000pa3oBaHue BUAOB cHUHUL, «llomumnmounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUTY.

OGopynoBanue: repOapuil pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia NTHUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX IPUCIIOCOONIEHUH, uydena NTHULl U 3BEpei pa3HbIX BUJIOB, repdoapuu
pacTeHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TMYHBIMU CIIOCOOAMHU.

JladbopaTopHas pa6ora «BplsBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHM3MOB U HX OTHOCUTEIbHAs
11eTIECO00Pa3HOCThY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(POJIOTUUECKOMY KPUTEPUIO).

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto bl u3yueHust MakposBoronuy. [laneonTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckue ™Meroapl uszydeHus osBomonuu. CpaBHeHHe ¢Guopbl U (ayHBbI
MaTepUKOB B OCTPOBOB. buoreorpaduueckne odmactu 3eMau. BUIbI-DHAEMUKN U PEITUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OJOTHUECKHE METO/Ibl W3YYEHHS 3BOJIIOLUU.
I'enernyeckue MexXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M MOSBICHHS SBOJIOIMOHHBIX HOBILIECTB.
I'omonornuHble ¥ aHAJOTUYHBIE OpraHbl. PyauMeHnTapHble oprasbsl U aTaBU3Mbl. MoJekysipHO-
reHeTU4ecKkue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTallMM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (mMpaBwia) HdBoouMH. [lpunyun  cmenvl  yHKYUI.
HeoOGpatumocTs 3BostoLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupl n cxembl: «PUIOreHETUYECKUH DS JOIIAN», «APXEONTEPUKCY, «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanpHble cTaguu >MOpPHMOHATIBHOIO
pa3BUTHS  IO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHbl»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaMpaBJICHUs BOJIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJICKIMH, repOapuu, MYJISKM MCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4Hble MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTossHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpitaMu @. Penu, JI. Cnannanunany, JI. ITactepa.
[TpoucxosxaeHne >ku3HU U acTpoOUOIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuyeckoi sBostonuu. [lnanerapHas (reojoruyeckast) BOJIOLUS.
XuMmudeckasi 3BOJIIOLUSA. AOHOT€HHBI CHUHTE3 OPraHHMYECKHX BEIIECTB W3 HEOPTraHMYECKHX.
Ombit C. Mumnepa u I'. FOpu. OOpazoBanue mnoimmepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Onapuna, rumorte3a mnepBuuHoro OynpoHa JIk. XomjaeiiHa, reHeTHYecKas



runore3a I. Mémnepa. PubGosumbr (T. Yek) u rumote3a «mupa PHK» V. TunGepra.
dopmupoBaHrue MeMOpaH M BOSHUKHOBEHHE MTPOTOKICTKH.

Uctopus 3emmum u meroapl €€ wusydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meromel. OTHOCUTENbHAsE W a0COJIOTHAs  T'€OXPOHOJIOTHS.
['eoxpoHonOrnuecKkas mKasa: 30Hbl, 3pbl, IEPUOIBI, SITOXH.

Hauanbnbie 3Tanbl opraHnyeckoil 3Bostounu. [losiBIeHHE W 3BOJIIOLUS MEPBBIX KIETOK.
OBomoius Metabonu3mMa. Bo3HUWKHOBeHHE TepBBIX dKocucTeM. CoBpeMeHHBbIE MHKpPOOHBIE
OMOTUIEHKM Kak aHajor mepBbIX Ha 3emse coobmiectB. CtpomarosmTsl. [IpokapuoTel U
3YKAPUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLMOHHOE MPOUCXO0XKJIEHUE BUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC 3Tallbl ABOJIIOIMH BBICIIUX pacTeHud. OCHOBHBIC apoMOp(ho3bl PACTCHUHU.
Beixon pacrenuit Ha cymy. IlosBneHume CHOpOBBIX pPACTEHMII M 3aBOEBAHWE HMH CYILH.
Cemennsie pactenus. [IporcxoxkaeHne IBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tambl IBOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBpEMEHHBIX TUIOB. IlepBbie X0proBbIE
KUBOTHBIE. JKI3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne ampuOuil U penTHIIMA.
[Tpoucxoxnenune muaexkonuTaromux W nTuil. [lpuHun kimrodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIITH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U NIepuoJaM: apxeu, MpoTepo30M, MaIe030i, Me30301,
KaitHO301. OOImas XapakTepUCTHKa KIMMaTa W TE€OJIOTHUYECKHX mporeccoB. l[losBieHue u
paciBeT XapaKTepHBIX OPraHW3MOB. YTJIEOOpa30BaHHUE: €r0 YCIOBHS W BIIMSHUE HA Ta30BBIM
COCTaB aTMOC(]epHI.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE Kpu3HMChbl mpouuioro. IIpuunHbl M cnenctBus
MaccOBBIX BbIMUpaHUil. COBpEMEHHBIN AKOJOTHYECKUN Kpu3uc, ero ocobeHHoctu. [Ipobiaema
coxpaHeHHUs1 Onopa3zHoOOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [IpuHIUNBI KiIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoncTpauuu

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tacrep, U. 1. Meunukos, A. 1. Onapun, Jx.
Xoapaewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxemsl: «Cxema omnbita @. Pean», «Cxema ombita JI. IlacTepa mo m3ydeHuto
caMO3apoKJIeHUs ku3Hm», «Cxema ombita C. Musepa, I'. FOpu», «DTtanbsl HeopraHM4ecKou
3BOJIIOLUMY, «l'eoXxpoHosornueckas mkana», «HauvanbHble 3Tanbl OPraHMYECKOM 3BOJIFOLIM,
«CxemMa o00pazoBaHusi HYKapuoT MyTéM cuMOHoreHesza», «Cucrtema >KUBOW MPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PuHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgOpocany, «Mxm», «llanopotHukn», «l'oJoceMeHHbIE
pacteHuss», «OpraHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBu»,
«YUIIEeHUCTOHOTHEY, «PbI10BIY, «3E€MHOBO/JIHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «PazButue KuU3HM B apxeuMckou ape», «PazButme KuU3HM B
MPOTEPO30MCKON dpey, «Pa3BuTHME KU3HU B IANCO30UCKOW dpey», «Pa3BuThe XKU3HU B
M€3030iCKON 3pe», «Pa3BuTue XKU3HM B KailHO30iickoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOrO MUPAY.

O6opynoBanue: repOapuM pacTeHUN pPa3MUYHBIX OTMENOB, KOJJIEKIUHU HACEKOMBIX,
BJI&YKHBIE TpenapaThl XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JMBOTHBIX, 4y4yela NTUL U 3BEpeil, KOJUIEKIUU OKaMEHEJOCTEH, MOJIE3HBIX
HCKOMAaEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryanbnasa JjgaGoparopHas pabdora «MoaenupoBanue onsiToB Muinepa—tOpu 1o
M3YyYEHHIO a0MOTeHHOTO CHHTE3a OPraHMYeCKHX COSAMHEHHI B IEPBUYHOM atMochepe.

JlabopaTtopHasi paGora «l/3yueHue U ONHUCAaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHUS pACTEHHH pa3HBIX
OTZEIIOB.

IIpakTuyeckas padora «3yyenne 0coOeHHOCTEH CTPOCHHS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. MeTo/1bl aHTPOIIOJIOT UH.

CraHoBJI€eHHE TPEACTABICHUN O MIPOUCXOXKJIEHUHM 4YEJIOBEKa. Penuruno3Hbie BO33pEHUSL.
CoBpemMeHHbIE HayYHbIE TEOPUH.

CxoncTBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuecKoe IOJI0XKEHHE 4YeJIOBEeKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHoIoTHYeCKHe, (HU3UOJIOTO-OHOXUMHUYECKHE, ToBeAeHUYeckue. OTIUuus deloBeKa OT
XKUBOTHBIX. [IpAMOX0K/I€eHNEe U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTopel) — aHTponoreHe3a:  OWMOJIOTMYECKHE,  COIMAJIbHBIE.
CooTHolIeHHEe OMOJIOTMYECKUX U COLUANIBHBIX (DAKTOPOB B AaHTPOTIOTEHESE.

OcHoBHBIE cTauU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00€3bsiHBI (IIPOKOHCYIIHI)
U paHHHUE MOHTUbl — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaTIONUTEKN —
JIBYHOTHE TMPENKH Jroaei. YelnoBek yMenbld, MepBbl€ M3TOTOBJICHHS Opyaud Tpyaa. UemoBek
MPSIMOXOJIAUIMN U NEpBBIA BBIXOJ Jtojel 3a mpeaensl Adpuku. Yenosek reiinenboeprekuii —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTro. YeIoBeK HeaHepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YeloBEeK pa3yMHBIH COBPEMEHHOIO THIA, JI€HHCOBCKHI
YeJI0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSX YEIOBEKa.
MytanuoHHBIH TIporiecc u moaumMopdusMm. [lomyasnoHHbIE BOJIHBI, Apeld TeHOB, MUTpALUs U
«3(hdexT ocHOBaTENS B MOMYJSLUAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckne packl. [lonsatue o pace. bonpmme pacel: eBporneouaHas (€Bpa3wiickas),
aBCTPAJIO-HETPOUAHAS (PKBaTOpHalIbHAsH), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTM paccelieHHs 4YeloBeKa MO IulaHere. EaMHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucnocoOneHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarueil cpenpl. Bnusinue reorpadudeckoil cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YeTIOBeKa.

MeXIucuuIuIMHapHble  MeToabl B (u3uueckod (OHMOJOTMYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKUMX  MOMYJISIUH.
buocouuaneHple  WcCcleOBaHUS ~— NOpUPOJAbI  4yenoBeka.  MccimenoBaHue — KOSBOJIIOLUU
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapsun, JI. JTuku, f. S. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToabl  aHTPOMOJIOTUM», «['OJIOBHOM MO3r dYeloBeKay,
«YenoBekooOpa3Hble 00e3bsHb), «CKeleT 4eloBeka M CKeJleT IMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIlME€ CHJIBI AHTPOINOIEHE3a», «OBOJIIOLMOHHOE JApPEBO YEJIOBEKa»,
«ABcTpanonurek», «HenoBek ymenblii», «HenoBek NpsAMOXOIaIui», «/[eHucoBCKHl 4enoBeK»
«Heanpepranbup», «KpoMmanboHUps», «llpeaku uenoBeka», «ITallbl 3BONIOLUN YEIOBEKA»,
«Pacpl uenosekay.

ObopynoBaHue: MyJSDKA OKaMEHENOCTeH, MpeIMeTOB MaTepHalbHONU KyJIbTYPHI MPEIKOB
4enoBeka, penpoaykuuu (¢ororpaduu) kKapTuH C MHGOJOTHUECKUMH U Oubieckumu
CIO)KETaMH MPOUCXOKICHUS YeloBeka, (poTorpaduu HaX0JIOK MUCKOTIAEMBIX OCTATKOB YEJIOBEKA,



CKEJIeT YelIOBeKa, MOJIENb Yeperna 4eloBeKa W uepera IIMMIIaH3e, MOJeNb KUCTH YeJOBeKa U
KHCTH IIMMIIaH3€, MOJEIHN TOpca MPEAKOB YEI0BEKA.

JlaGopaTtopHass pabora «l3ydyeHue o0coOEHHOCTEH CTpPOEHHS CKeJeTa YeJOBEeKa,
CBSI3aHHBIX C IPAMOXOXKIACHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTMUECKUX aJalTallui YEIOBEKa».

Tema 6. Oxosorusi — Hayka O B3aHMOOTHOULIEHUSIX OPraHu3MoOB H
HA/IOPTaHU3MEHHBIX CHCTEM C OKpY:Kalouleil cpeaoi

3apokaeHue W pa3BuUTHE 3KoJoruu B Tpymax A. ['ymbosbnara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl akonoruu. [losneBbie HaOmonEeHUSA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MoenupoBanue B 3KOJOTHH. MOHUTOPHHT OKPYXKAIOIIEH Cpebl: JOKaIbHBIH,
pPEruoHAJIbHBIN U TJI00ATBHBIN.

3HaueHue SKOJIOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOEe MHPOBO33pEHHE Kak
OCHOBAa CBA3€H YeJIOBEYECTBA C MNpUpoaod. DOpMHUpPOBaHME HKOJOTUYECKOM KYIbTYphl U
9KOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxeMmbl: «Pa3nensl skosnorum», «Merosl 3KojIorun», «Cxema MOHUTOPHHTA
OKpY)KaIOLIEHl Cpesibl».

JladopaTopHas padora «/3ydeHne MeTOI0B HKOJIOTHIECKUX HCCIICTIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Okonoruyeckre  (GakTopbl W 3aKOHOMEpHOCTM uX JeictBus.  Knaccudukanus
IKOJIOTUYECKHX  (DaKTOpOB:  aOMOTHYECKHE, OWOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTHU JeHCTBUS dKoJornueckux (aktopos. [IpaBuno munumyma (K. [lInpenrens, HO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuoTtnyeckue (akTopel. CBET Kak dKoJoTHUeckuii Gaktop. JleiicTBUE pa3HbIX y4aCTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. ODKOJIOTUYECKUE TPYMNNbl PACTEHHMH U >KMBOTHBIX IO
OTHOIIEHHIO K cBeTy. CUrHanbHas poJib cBeTa. DOoTOnepuoan3M.

Temneparypa kak skonoruuyeckuil Qaxrop. [lelicTBue Temmeparypbl Ha OpPraHU3MBI.
[TolkunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPT'aHU3MBI.

Brnaxxnocts kak skosormueckuil ¢akrtop. IlpucnocoOnenus pacteHH K MOJAEPKaHUIO
BoAHOro OanaHca. Kiaccudukauus pacTteHud 1o OTHouIeHMIO K Boje. llpucnocoGnenus
KHUBOTHBIX K H3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAas, IOYBEHHAs, TIyOWHHAas
MOJINIOYBEHHAs, BHYTpUOPraHu3MeHHas. DU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3MoB. [IpucnocobiaeHns opranu3MoB K KU3HHU B pa3HbIX Cpeax.

buonornyeckue putMbl. BHennue u BHyTpeHHHE puTMbl. CyTOYHBIE M TOJIUYHbBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBHM KU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHuil: aepeBbs, KYCTapHMKHM, KYCTApHHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHUE TPAaBBI.
XKuzneHuole QGOpMbI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’pOOHOHTHL. (OcoOGeHHOCTH
CTpOEHHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OMOTHMUYECKMX  B3aWMOJEHCTBMHA:  KOHKYpEHLUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHTCTBO, HaxJeOHu4ecTBO). Herpoduyeckue  B3aumMoaeHCTBUS  (TONMUYECKHUE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKUX B3aWMOJEHCTBHHA JUIS CYIIECTBOBAHHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIUMT KOHKYPEHTHOTO UCKIIIOUYEHUS.

JdeMoHcTpanuu



Tabnuiel u cxeMbl: «JKoJoruueckue QaxTopbl», «CBETOBOUM CHEKTP», «IKOJIOTHUECKUE
CPYIIBI dKUBOTHBIX 10 OTHOIIEHHUIO K CBETY», « TEIIOKPOBHBIC )KUBOTHBIEY, «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DHU3HOJOTHUECKUE aJanTallid >KUBOTHBIX», «Cpelbl OOMTaHUS OpraHU3MOBY,
«buonornueckue puTMbI», «Ku3neHHbIE GOPMBI pacTeHU», «OKnu3HeHHBIE (POPMBI KHUBOTHBIX),
«IKOoCUCTEMa IIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llemu mutanus»,
«XunranaectBoy, «Ilapasutuzmy, «KoHkypeHuus», «Cumonosy, «KommeHcamusmy.

OGopynoBanue: TepOapuu pacTeHUW H JKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJIOTHYECKHX  (PaKTOpOB, TepOapUu  CBETONIOOWMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBHIC, TEHEIIOOMBBHICE U TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, TepOapuM W KOJUICKIIMH TEIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMid, 4Yyudena NTUL M 3Bepei, repOdapuu pacTeHUH, OTHOCSILUXCS K TUrpoduram,
Kcepoduram, Me30(pUTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYII, KOJUICKIUU IKUBOTHBIX,
oOWTaIONIMX B Pa3HBIX cpelax, repbapuy M KOJUICKIIMH PACTEHWH M SKMBOTHBIX, 00JIaJIar0mnuX
YepTaMu TPHUCTIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSIM YCIIOBHM JKH3HU, TepOapuu u
KOJUICKIIUM PACTCHUN U KUBOTHBIX PA3JIMUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHas pa6ora «BpisiBeHHEe TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladbopaTtopHasi pabora «BbisBIeHHE NPUCTIOCOOJSCHUN OPraHU3MOB K BIIHSHUIO
TeMIIePaTypPhD».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUN W3 pPa3HBIX MeECT
oOUTAHU.

Tema 8. JKko0J10rus1 BUAOB M NOMYJIALMA

DKOJIOTHYECKHE XaPAKTEPUCTUKUA TOMYIsIuu. [lomymsiiust kak OMOoJIOTHYecKasi CHCTeMa.
Pone HeomHOpoaHOCTH cpenbl, Gu3HUecKuXx OapbepoB M OCOOCHHOCTEW OMOJIOTHM BHUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI NOMyJsALil. OCHOBHBIE MOKA3aTEIH MOMYIISIIINN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTYpPa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJiornyeckas CTpykTypa mnomyasinud. OneHka 4YMCIeHHOCTH nomynsuuu. /{uHamumka
MOMYJISALMY U €€ peryssanus. buoTnuyeckuii NoTeHnHan nonyaanui. MoaenupoBaHue TUHAMUKA
nonymsauuu. KpuBbele pocra uuciaeHHoctr mnonyiasuud. Kpusbele BbDKHMBaHMS. Perymsaums
YUCIEHHOCTH MOMYJALMNA: poJb (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIUX OT IUIOTHOCTH.
DKOJIOTHYECKHE cTpaTterud BUmoB (I- u K-ctparerun).

[lonsitue 00 »skonormyeckoi Huile Buaa. Mectoobutanue. MHoOromepHas MOJEIb
skoJiornyeckoil Humu JDx.M. Xaruuncona. Pazmepsl skonornueckoil Hut. [loTeHnumansas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX >KU3HEHHBIE CTpPAaTErUu.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHUA M MUIPALMI JKUBOTHBIX. bHonornyeckue HMHBA3UU
YyXKE€POJHBIX BUOB.

JdeMoHcTpanun

[Hoprper: Jx. M. XaTunHCOH.

Tabnuirel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTHKU MOMYISIm», «[IpocTpaHcTBeHHAs
CTpPYKTypa mnonyiasiuun», «Bo3pacTHble nupamuabl HOMymsiuu», «CKOPOCTh 3aceneHus
MOBEPXHOCTU 3€MJIM pa3IMYHbIMM OpraHuzMammu», «Mogens skonmornueckod Humm Jx. W.
XaT4nHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUHU KUBOTHBIX.

JlabopaTopHas padora «I[IpucnocobneHust ceMsiH paCTeHHI K paCCEICHUIOY.

Tema 9. Jkoj10rnst c0001ECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOrmectBa opranu3mMoB. buorieHo3 U ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B
OuoreHo3e.



Okocucrtema kak otTkpeitas cuctema (A. JIx. Tencnum). DyHKIMOHANBHBIE OJIOKU
OpPraHu3MOB B AKOCHUCTEME: IMPOAYIEHTBI, KOHCYMEHTBI, PEAYLEHTHhl. TpodHuueckre ypOBHHU.
Tpoduueckue nenu u cetu. AbGuorndeckue On0ku dKocucTeM. [10UBBI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNM IKOocucTeMbl. buoMacca n nmpoykuus. JK0JI0rM4ecKue MUpaMuIbl
qrcen, 0MoMacchl U YHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKLeccuu. [lepBuuHbIE M BTOPUYHBIE CYKLIECCUU U HX
IIPUYMHBL. AHTPOINIOT€HHBIE BO3JCHCTBUS Ha cykineccud. KiumakcHoe cooOuiecTso.
bropaznooOpazue 1 MoJHOTa KPyroBOpOTa BEMIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKocucmemvl 03Ep u pex. IKocucmemvl Mopell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneti, NyCMmvlHb.

AHTpPOIIOTEHHBIE  SKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuums wmexay
AHTPONOTE€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CuHanTponu3anus TropoJckod ¢ayHbl. buomornyeckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
aKocucTteMax. Ponb kackaonozo 3pgexma u 6ud08-30upuxamopos (Kiouegvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPrUM U  BEUIECTB MEXAY CMEXKHBIMU
JOKOCHCTEMAMH. YCTOMYMBOCTH OpPraHW3MOB, IONYISIMM M DIKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX 1 AHTPOIIOTEHHBIX BO3/1EUCTBUH.

Mexanusmor  6030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmeus. MeTo0I0russ MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX JKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuupel n cxemsl: «CTpyKkTypa OMOLIEHO3a», «DKOCUCTEMA IIUPOKOJINCTBEHHOTO JIECay,
«OJKOCHCTEMa XBOMHOTO Jiecay, «PyHKUMOHAJIBHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectB B 3Kkocucreme», «llenmum mnuraHus (macTOWINHAsA, JETPUTHAA)Y,
«OKoJIOTHUecKas MUpaMuJa Yucem», « IKoJIorndeckas nupamuia OnomMacces», «KOJOru4ecKas
nupampaa sHeprun», «OOpazoBanue OonoTa», «llepBuunas cykueccus», «BoccTaHoBieHue
jeca Iocie IoXapa», «IJKOCHCTEMa 03epay, «ArpoueHos», «KpyroBopoT BelECTB M IOTOK
SHEpruu B arpoueHose», «lIpumepsl ypOoskocucTemy.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUJICKLMM HACEKOMBIX, dydelna NTHULl U 3Bepei,
repO6apuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIEJb SKOCUCTEMBI.

IIpakTuueckas padora «/3yyenue u onucanue ypo03KkoCHUCTEMBI».

JlaGopatopHas padora «/3yueHue pazHoOOpa3usi MEIKUX MOYBEHHBIX YIEHUCTOHOI'HX B
Pa3HBIX DKOCUCTEMAX).

JKcKypeust «IKCKypcus B THIUYHBIN OHoreoneHo3 (B AyOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€po, 00JI0TO)».

JKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WIM B TEIJIMYHOE X03SHCTBO)».

Tema 10. buocdepa — rnodanbHas IKocucTeMa

buocdepa — oOmernanerapHas o0ojiouka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaJa
xu3Hb. Pa3BuTHe npencrasienuit o ouocdepe B Tpynax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BeriecTBo 6Hocdepsl U ero GpyHKIUU.

3aKOHOMEPHOCTH cyIlecTBoBaHUs Onocgepbl. OcobeHHocTH OHochepsl Kak riodaabHOR
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B  Ouocdepe. KpyroBopoTbl BemecTB H
OMOTe0XUMHUYECKUE LIUKIIBI (YTiepo/ia, a3oTa). PUTMHUYHOCTD ABIeHMI B Ouocdepe.



3onanbHOCTh Ouochepsl. IlonsTre o 6uome. OcHOBHBIE OMOMBI CYLIH: TYHIpPa, XBOHHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIU, CaBaHHBI, ITyCThIHU, TPOIIMUYECKUE JIeCa,
BBICOKOTOpbs. KiinMaT, pacTUTEeNbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIUS IKHBBIX CHCTEM, OIEHKAa HMX pPECypCHOrO TMOTEHIHUala |
orochepHbIX QYHKIHH.

JdeMoHcTpanuu

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

Tabmuups! u cxemsl: «I['eocheps 3eminy», «Kpyrosopot azora B npupoae», «Kpyrosopot
yriaepoja B npupoje», «KpyroopoT kuciopoaa B nmpupoae», «KpyroBopor Bojabl B pUPOJIE»,
«OcHoBHBIE OuOMBI cymm», «Kinumarnueckue mosica 3emmm», «Tynapa», «Taiiray,
«Cwmemanunbiii - nec», «lllupokonuctBennsii nec», «Cremby, «CaBaHHay, «llycTbiHsy,
«Tponmyeckuii ecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3HChl M UX TpUYMHBL. Bo3jaelictBue denmoBeka Ha Ouocdepy.
3arpsizHeHue BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3meHeHune kiuMmara.

AHTpOIIOTEHHOE  BO3J€MCTBHME Ha pACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PacCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHbIE MPUHIUIBI OXpaHbl NMPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). botanuyeckue caapl U 300JI0THYECKHE
MapKH.

OcHOBHbBIE MPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YeOBEUYECTBA U MPHUPOAbI. PanroHaibHOe
MIPUPOJIOIONL30BAHNE M COXpaHeHHE OHoJiornuyeckoro pasHooOpaszust 3emund. OOuiue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €ro BepOsITHbIE MOCIEACTBHSL.

Pa3BuTHe METONOB MOHMUTOPUHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
aHepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvnvlie ungopmayuonusie
cucmemvl, obecneuusaroujue OOCMyn K UHGDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeaburumayuu SKocucmem u cnocooos 6opvobbl ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwvIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuplt u  cxembl: «3arps3HeHue armochepb», «3arps3HeHHe TuApocheps,
«3arpsizHeHue 1ouBbl», «llapHukoBbii  3ddekr», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MoOoJenu yrpaBisieMOro MUpay.

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTeHUl © KUBOTHBIX KpacHoil kHUTH
Poccuiickoit @eneparuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3YyIbTaTaM OCBOCHHS OOYUYarOIIMMUCS
IpOrpamMM CpeaHero oouero 00pa3oBaHus: JINYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHEIE.

B CTPYKTYPC JUYHOCTHBIX PEC3YJIbTATOB OCBOCHHSA IMPOrpaMMbI IO OnoIoruu BbIJACJICHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOONPEICICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YyeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH HAa OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEH ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CHnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIE TITaHbL.

JInyHocTHEBIE PE3YIbTAThl OCBOCHUA NPOTPAMMEBI 110 onomorun JOCTUTAKOTCA B €AUHCTBC
yqe6HOI\/II U BOCIHUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpOIleccaM CaMoOIIO3HAHMS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIIICHUA K KYJIBbTYPHOMY HaCJIC U0 u Tpaguuusam
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoi Denepannu, IpUpoJIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTaluil, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NEATEIbHOCTU MPHU CO3/IaHUU YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME Y4YUTHIBATh B CBOUX JCWUCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HBIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBaXXUTEIBHOTO OTHOUIEHHS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKON NEeSITENbHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepen PonuHOM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SI3bIK U KyJABTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



IIEHHOCTHOE OTHOLIECHWE K IPUPOJHOMY HACIECOAUI0 U [aMITHUKAM IIPUPOJIEL,
JOCTHKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJIOFI/II/I, IIOHUMAaHHuA 3HA4YCHU A 61/IOHOFI/II/I B IIO3HAHWH 3aKOHOB IPUPOJbI, B JKU3HHU YCIIOBCKA U
COBPEMEHHOTO 00IIeCTBA;

HI[GfIHaSI y6e)K[[éHHOCTb, TOTOBHOCTD K CIIY>KCHUIO U 3allIUTC OTG‘-IGCTBa, OTBCTCTBECHHOCTbH
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

C(bOpMI/IpOBaHHOCTI) HPaBCTBCHHOI'O CO3HAHU, STUYCCKOT'O ITOBEACHMA,

COCOOHOCTh OLIEHWBATh CHTYalMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U HCHHOCTU;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeEMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOa0B
Poccuu;

4) 3cTEeTHYECKOr0 BOCIUTAHNS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I>ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHHIA,

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OEHHOCTH;,

TOTOBHOCTHb K CaMOBBIPAXXCHHWIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHHE IIPOABIIATH
KayecTBa TBOPUYCCKOM JIMIHOCTH,

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBHOIO $JIaronoay4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MacHOro o0pasza XKu3HU (3I0POBOE MUTAHKE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH MpPaBWJI HWHIAUBUAYAIBHOTO M KOJJIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOIOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

UHTEpEC K pa3jMyHbIM cdepaM NpodecCUOHANBHON NEesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3KOJIOrH4YeCcKOro BOCIUTAHUA:

9KOJIOTHYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI IJIs1 OKPYXKAIOIEH cpepl;

OCO3HaHHUE TJI00aJTHHOTO XapaKTepa SKOJOTHIECKUX MPOoOJieM U MyTel UX pelieHus;

CIOCOOHOCTh MCMOJIb30BaTh MPUOOpEeTaeMble MPU U3yUYEeHUU OUOJIOTHH 3HAHUS M YMEHHUS
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIB30BaHUEM (COOIIOIeHUE



IIpaBWJI NOBEAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIUX BpEl OKPYKAIOIIEW NPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YuE€ Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTUYECKON KYJIbTYpbI, OIbITA
JESITEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) neHHOCTH HAYYHOr0 MO3HAHMA:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KYJIBTYpPBI KaK CpeICTBa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHe crenu(uKu OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbl, YelIOBeKa M OOIiecTBa, B IMO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX
pelaTh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATbHBIX
9KOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
WCIOJIb30BAHUIO MTPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISX TMOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIHOHAIbHON
TPaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEeMO TPY U3YICHUH OMOJIOTHH,

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS Ui aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTb OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKHE 3HAHWUS JJIs pelieHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHHE IICHHOCTH HAayYHOU NEeSATENbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «bHONOTHS» BKIIOYAOT:
3HauYUMBbIe IS (POPMHpPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexmpeMeTHbIE) 0OIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAYyYHBIM (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcleAoBaHue, HAOIIOACHUEe, W3MEpEHHe, SKCIEPHUMEHT U ApPYrue); YHUBEpCalbHBIC
yueOHbIe JeicTBUS (MMO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYSITUBHBIC), 00OECIICUNBAOIINE
(dbopMupoBanre (QYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIILHOW KOMIETEHIIMU O0YydYarolInuXcs;



CIOCOOHOCTh oOyyaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCalbHble y4eOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIbHON ITPAKTHKE.

B pesymbrare wu3yueHUs OHOJIOTMM HAa YpOBHE cpeaHero oOmiero oOpa3oBaHHs Yy
oOyuatomierocss Oynyr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJlbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHbBIE
yueOHbIE JIeHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOEHHUS IPOTpPaMMBI CpelHEero oOmiero o0pa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMYI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTEIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONb30BaTh IPH OCBOCHWM 3HAHUH NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKaluy, 0000IeHus), pPacKpbIBaThb CMBICA OHMOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINUBATE CBSI3U C JPYTUMH MTOHSTHSIMH);

OTIpENIeNATh LN ACATENBHOCTH, 3a7aBas IMapaMeTpbl W KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C TOCTABICHHBIMU IIEIISIMH;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsl OObsACHEHUs (AaKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOWTH JIOTUYECKHE pACCYKICHHsI (MHIYKTUBHBIE, JICIyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKITFOUCHHS;

MPUMEHSTh CXEMHO-MOJICTIBHBIE CPEJCTBA ISl TPEICTABICHUS CYINIECTBEHHBIX CBS3€H U
OTHOIICHWHA B HM3Y4aeMBIX OMOJIOTUYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEYHMH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIINXCS MaTepHaTbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIESATEIHLHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB MEISIM,
OILICHUBATh PUCKH MOCIIEICTBUI NESITEIHHOCTH,

KOOPDAMHUPOBAaTh W BBINOJIHATh PAadOTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeI0BaTEIbCKHE IeHCTBUS:

BJIQJICTh HABBIKAMH Y4EOHO-UCCIIEIOBATEILCKOW W TIPOCKTHOM JEATEIIbHOCTH, HABBIKAMU
paspelnieHus mpoosieM, CoCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY MOUCKY METOJIOB
peIIeHHs MPAKTHYECKUX 3a/1a4, IPUMECHECHHUIO Pa3IMYHbIX METOOB MIO3HAHUS;

WCIIOJb30BaTh PA3JIMYHbIC BHUJBI JCSATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETAINK, TPeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYAIMSIX, B TOM YHCIE TpPU
CO3JIaHUH Y4EOHBIX H COIMATIBHBIX IIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIEHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B OOpa30BaTENbHON JEATEIBLHOCTH U
KU3HEHHBIX CUTYAIIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJIM3UpPOBaTh 3a7ady, BBIIBUTAThH
TUNOTe3y €€ peleHMs, HaXOJUTh AapryMEHThl Ui J0Ka3aTelbCTBAa CBOUX YTBEP)KICHHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TIOJMYYCHHBIE B XOJE peIIeHHUs 3aJa4yd pPe3ylbTaThl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;



OCYIIECTBIIAThH IIEJICHANPABICHHBIN MMOMCK IMEpPEeHOca CPEICTB U CHOCOOOB NEHCTBUSA B
podecCHOHANBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHHWA B  [IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KU3HEJESITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC WJEH, IpeajaraTb OpPUTHHAIbHBIC TOJXOJbl M PEIICHUS, CTaBUTb
npoOsIeMBbl M 3a/1a4u, IOTYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpUEHTHUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TeKCTe ydeOHOTO mocoOwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBAaTh WH(POPMALHUIO PA3TUYHBIX BHIOB U (opMm
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynHpoOBaTh 3aMpochl U TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
OuroJIOTHYECKOM HH(pOpMaILIUK, HE0OOXOAMMOM JIJIs1 BHITIOJTHEHHS YISOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpPMYy MpEeACTaBIEHUS OHOJOrHYEeCKON
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIUIbI, PUCYHKH U IPYTOE€);

HCIIOJIb30BaTh HAyYHbIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrnYecKou
nH(popMaIuel: TPUMEHITh XUMUYECKUe, (GU3NUECKHe W MAaTeMaTHYeCKHUEe 3HAKW W CHUMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIaJIETh HAaBBIKAMHU DPACIO3HABAaHWSI W 3alIUThl HWHPOpMAIMH, WHPOPMAITMOHHOMN
0€30MacCHOCTH JTUYHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKALIUKA BO BCEX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJlOTe
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHUTENIbHO BBIMOJHEHHUsI NpeyiaraeMod 3aJayd, Y4YUTHIBAaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUI APYrUX YYACTHUKOB AUANIOTa UIU IUCKYCCUH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOcOOaMU OOIIEHHUS M B3aMMOJCHCTBHS, MOHHUMATh HaMEpEeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHOU pabOThl IpU
pelieHn OMOJIOTHYeCKOr TPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIOBBIX
(dhopM B3aMMOJICHCTBUS MPHU pPELICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaXKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh 1I€JIW COBMECTHOM JESATENbHOCTH, OPraHU30BBIBAaTh M KOOPJIUHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJM C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJAa U KaXJIOTO YYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;



IpeaJlaraTb HOBBIE IIPOEKTHI, OLICHUBATh MACH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETHMYECKOE IIOBEIACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

1) camoopranu3amnms:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pELIICHUS B
KU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWM IIE€JIEBHIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYNKAaX MO OTHOLICHUIO K >KUBOM IMPUPOIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4l B O0Opa30BATENBHON IEATEIHHOCTH U
KU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIIOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JieNlaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 001aCTIAX
3HAHMH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHWBAaTh
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMM II03HABATEIIbHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENIBHBIX MIPOLECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOIB30BaTh MPUEMBI peduieKCun
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETbh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS 110 UX CHHKEHUIO;

IIPMHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cedsl M APYIrHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTb OHUMATh MUP C MO3ULMH APYroro YyesIoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOGHHUS COJAEp)KaHUs yueOHoro mnpenmera «buonorus» Ha
yriIyOJa€HHOM ypOBHE OPUEHTHPOBaHBI Ha obecnieueHre npoguiIbHOro o0ydeHus 00ydaronuxcs
Oouonornu. OHM BKJIIOYAIOT: creuupuuecKkue aias OMOJOTMM HaydyHble 3HAHUSA, YMEHUS U
cnocoObl JeMCcTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATeNbHOCTH MO IMOJYYEHUIO HOBBIX 3HAHUM U HUX NPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKXe B pealbHbIX JKU3HEHHBIX CUTyalusX. [IpeaMeTHble pe3yiabTaThl MPEACTaBICHbI 110 TOAaM
U3Y4EHHUS.

[IpenmeTHble pe3ynabTaTbl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUpPOBAHUN €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
peleHnn MpoodieM paroHaILHOTO MPUPOAONOIB30BAHNUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX
y4E€HBIX B pa3BUTHE OMOJIOTUH;



BJIQJICHUE CHUCTEMOM OHMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJIAraroline
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KH3Hb, KJIETKA, OPraHM3M, MeTaboJI3M, TOMEOoCTas,
caMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonormueckue Teopun (kierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa — o nenrpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PacTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
IIEPBOrO MOKOJIEHUS, PaCUIEIIEHUs, YUCTOThI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Menaens,
FOMOJIOTMUECKUX PSAOB B HacieACTBeHHOW wu3MeHunBoctu H. . BaBunosa), npuHUumbI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAY4YHOI'O MO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIMICAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIICPHUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUH, )KHBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, MPOTEKAIOIMX B OpPraHU3Max pacTEeHUH, XUBOTHBIX H
4esloBeKa, OMOJIOTUYECKUX MPOLECCOB: 0OMEHa BeulecTB (MeTaboIu3M), IpeBpallleHusl SHEPTuH,
OpoKeHHUsl, aBTOTPO(HOTO0 U TeTepoTPO(HOr0 TUIOB NUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mel03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHATIBHOTO Pa3BUTHS, Pa3MHOKEHMUS,
WHIUBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0pA;

YMEHHE YCTAHaBJIMBATh B3aHUMOCBSI3U MEXIY OpraHOMIaMH KIETKH U MX (QYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEW U UX QYHKIHUSIMU, MEX]Ly OpTaHaMU U CUCTEMaMU OPraHoOB Y
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKa M UX (QYHKIUSIMH, MEXIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXKIy dTanlaMM OOMEHa BEeLIECTB, dTalaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMd SMOPHOHAIBHOIO pa3BUTHS, TE€HOTUIIOM U  (EHOTHUIIOM,
(dhenoTumnoM u GhakTopaMu cpebl OOUTaHNUS,

YMEHHUE BBISABJIATH OTJIUYUTENIbHBIE NPHU3HAKH JKUBBIX CHUCTEM, B TOM 4YMCIE PACTEHHUH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE aAPTYMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl 1OKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKUX I'PYIIIL;

yYMEHHUE pellaTh OHOJIOTMYECKHE 33a1adM, BBISBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYeMbIMU OMOJIOTMYECKMMHU HpOLECCaMM M SIBICHMSIMM, JejaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHAThH JJAOOPATOpPHbIE M MPAKTHUYECKUEe paboThl, COOMOIATh MpaBWiia IpU
pabote ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIIBUraTh TUIOTE3bl, IMPOBEPATb HUX OSKCIEPUMEHTAIbHBIMU CPEICTBAMH,
(bopMynupys Lelb UCCIEI0BAaHNS, aHATIM3UPOBATh OJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBO/IBI;

YMEHHUE y4yacTBOBaTh B YyueOHO-HCCIEIOBAaTEIbCKONH paboTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeAULMHE, MPOBOAUMOM Ha 0a3ze IIKOJIbHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIATH
MIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OILIEHUBaTh ATUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B o0nacTu
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE T€HOMA U CO3/[aHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiei nmpodeccuoHanbHON AEATENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEICKOTO X035 CTBA, MHUIIEBON
MPOMBIIIIEHHOCTH, YIIyOJIATh TO3HABATENbHBIA HWHTEPEC, HAIpPaBJIEHHbI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccuu U MPOAOIDKEHHE OHOJOrHYecKoro oOpa3oBaHHs B
OpraHu3alUsaX CPeAHEro NpoQecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 11 Knacce
JOJIKHBI OTPAXKaTh:



c(OPMHUPOBAHHOCTH 3HAHUK O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PEUICHUU 3KOJOTUYECKUX MPOOJEM YeJIOBEYECTBA, a TAKKE B PEUICHUH BOMPOCOB
palMOHANBFHOTO TPUPOIOTOIb30BaHUs, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHHS K
npupojie, OOILIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKHX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BHUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOH OHMOJIOTMYECKUX 3HAHHUH, KOTOpas BKIIOYAET OINpEACNICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAralomMX OHOJIOTHYECKUX TEPMUHOB M TOHITHH (BHI,
JKOocHCTeMa, Ouocdepa), Ouonorumueckue Teopuu (3BonronuoHHas teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBosmonuu), yueHus (A. H. CeBeproBa — 0 myTsX M HalpaBICHUAX
sposrornn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jk. Xapau
u B. BaiinGepra, 3apoapimesoro cxoncrsa K. M. bapa), npaBuna (Muaumyma O. Jlnbuxa,
IKOJIOTMYECKON MTUPaMUIbl SHEPTHH ), THUITOTE3bI (TUIoTe3a «mupa PHK» V. I'mibepra);

YMEHHE BJAJIeTh OCHOBHBIMH METOJIAMH HAyYyHOTO IIO3HAHMSA, HCIIOJIb3YeMBIMH B
OMOJIOTUYECKAX WCCIIENOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHWE, W3MEpEHHE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHS M OIICHKH aHTPOIOTCHHBIX M3MEHEHHH B
MIPHUPO/IE;

YMEHHE BBIJIENATh CYIIECTBEHHBIC MPU3HAKHA: BHUIOB, OHOTEOIEHO30B, IKOCHCTEM U
onocdeppl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AIIIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMUS, BIUSHUS JBHKYIIUX CHJI SBOJIIOIUN
Ha TeHO(OH] MOMYIISIIUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpe/ie OOWTaHUs, YepeOBaHMUs
HaTpaBJICHUH 3BOJIIONINH, KPYrOBOPOTA BEIIECTB U MOTOKA DHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIIOIUH, IBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX 3KOCHUCTEM W MPUCHIOCOOICHUSIMU K HHUM
OpraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IPUCIOCOOIIEHHOCTh BUIOB
K cpeie oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3eH
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX U3MEHEHUHN B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKa3aTelbCTBAa POJCTBA OPraHM3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3UM OPraHU3MOB M CpeIbl OOMTaHUs, €IUHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

YMEHHME pellaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPHUUYUHHO-CIEIACTBEHHbIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKMMH TpollecCaMd M SIBJICHUSMHM, JI€laTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YyIbTATOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HUX OIKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMynupys Lelb UCCIeA0BaHNS, aHAIM3UPOBATh MMOJYUYE€HHBIE Pe3yJIbTaThl U J€NIaTh BBIBO/IBL,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENIOBaTEIbCKONW paboTe Mo OHUOJIOTHH, 3KOJIOTHU U
MeIMLMHE, MPOBOAUMOM Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOLIECTB, U MYOJIWYHO NPEACTaBIAThH
MOJTy4EeHHBIE PEe3yIbTaThl HA YUEHUUECKUX KOH(pEpEeHIUX;

YMEHHUE OLEHMBATh THUIOTE3bl W TEOPUM O MPOMCXOXKACHUU JKU3HHU, 4YEJIOBEKa U
YeJIOBEUECKUX pPac, O NMPUYMHAX, MOCIEACTBHIX M CIOCO0ax MpPeAOTBPALCHMs IJI00aTbHBIX
W3MeHeHHuil B bnocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyayiiei nmpodeccuoHanbHON AEATENbHOCTH B
oOmactd  OMOJOTMH, DSKOJOTHUH, IPHUPOJONONB30BAHMS,  MEIUIMHbI, OHOTEXHOJOIHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3HCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOIsiTh
MO3HABATEIbHBIM MHTEpEC, HANpaBICHHBII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH



npodeccun M TPOJOJDKEHHE OHOJOTHMUYECKOro OOpa3oBaHUs B OpraHM3alUsAX CpPEIHEro
po(hecCHOHATBFHOTO U BBICILIETO 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ f[l::lrl\;::f;::me PASACIOn W TEM Beero Konrpoasubie | IlpakTuueckue E)I:;(:i:::;lgbnme
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buosorus kineTku 2 0.5
4 XuMHYeCcKasi OpraHu3alysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BeIIecTB U MPEBpaIleHIe YHEPTHH B 9 1
KIIETKE
- HacneHCTBeHlfaz uHpopmanus u 9 05
peanu3anus e€ B KICTKE
8 JKu3HEHHBIN MUK KICTKA 6 1
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 ['eHeTnka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiusi OpraHnu3MoB 4 1
16 buotexHOoIOTHSA U CHHTETHYECKAsT OUOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIIACC

KosmmuectBo yacos ONEeKTPOHHBIE
Nen/m | HammeHoBaHHE pa3/eiioB U TEM [IPOTPAMMBI Kontponbhbie | [TpaKTHUeCKHe (uidpossie)
Bcero 00pa3oBaTeIbHbIC
paboThI paboThI pecypehl
1 3apoKIeHNE U Pa3BUTHE BOJTIOIIMOHHBIX 4
MIPEJICTaBJICHUIA B OMOJIOTHU
MukposBoIIOIUS U €€ Pe3yIbTaThI 6 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE )KU3HA Ha 10 15
3emiie
5 IIpoucxoxaeHne yenoBeka — aHTPOIIOTreHe3 5 1
DKOJIOTHS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHu3MOB W HA/IOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpYXarollen cpenon
Opraau3Msbl U cpesia 0OUTaHUs 9 15
DKOJIOTHS BUJIOB U TIOYJISIIIHI 0.5
9 DKoJoTUsl COOOIIECTB. DKOJIOTHYECKHE 6 05
CHCTEMBI
10 buocdepa — rimobanbHas 3KocHcTEMA
11 UenoBek u OKpyxaromias cpeaa
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa H(ppoBbIE
n/m Tema ypoka Bcero Komrpoaeueie | Hpakririeckue fll3y‘leHI/Iﬂ :)Iﬁ[?aI;OBaTeJILHLIe
padoTsbI padoThI pecypest
1 buosnorus kak KOMIUIEKCHas! HayKa M Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBBIe cCTEeMBI M NX CBOMCTBA 1
YpoBHEBast OpraHu3aLusl KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS B U3YICHUS KICTKH. 1
Knerounas teopus
MeTo 161 MOJIEKYJISIPHOM Y KJIIETOYHOU
6uonoruu. [Ipaktuyeckas pabora
5 «/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepennnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMHYECKUH COCTaB KIETKH 1
7 MuHepanbHbIC BEIIECTBA KICTKU, UX 1
OuoJsiornuecKas pojb
Opraandeckue BenecTBa KIeTKH — OCJIKH.
3 JlaboparopHas paboTta «OOHapyxeHHE 1 05
OEIKOB C MOMOIIBI0 KaUEeCTBEHHBIX '
peaxuin»
9 CgoiicTBa, ki1accudukaius U GyHKIUU 1
OCIIKOB
10 Opranuyeckue BeIIecTBa KJICTKU — 1
YTJIEBO/IBI
1 Opranudeckuie BelecTBa KISTKH — 1

JIMITU ABL




Hyxneunossie kucnotsl. JIHK u PHK.
JlaboparopHnas pabota «lccrnenoanme

12 HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 05
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pyakuuu ATD. [Ipyrue
nykieosunrpudocharsr (HTD)

14 CexBenupoBanue [JHK. Meroapt
TCHOMHKH, TPAHCKPUIITOMUKH, IIPOTCOMUKHU

15 MeTto1bl CTPYKTYpHON OHOTIOTUH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CrtpoeHnune s3yKapuoTHYECKON KIIETKH.

17 [IpakTnueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETK!

OnHoMeMOpaHHBIE OPTaHOUABI KIETKH.

19 [IpakTuueckas padota «3yueHue 05
JIBUKEHUS LIUTOTUIa3Mbl B PaCTUTEIIbHBIX
KIIETKax»

[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:

20 MUTOXOHAPUH, macTuael. JlabopartopHas 05
pabora «VccnenoBanue mia3Moiu3a u '
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbBIE OpraHOW/IbI KJIETKH

22 Crpoenue u GyHKIUU sAapa
CpaBHUTENIbHASA XapaKTEPUCTHUKA KIIETOK

93 sykapuoT. Jlaboparopnas pabota 05
«M3yueHne cTpOCHUS KIIETOK Pa3INnIHBIX '
OpPraHU3MOB»

ACCUMWIALINS U TUCCUMIISAIINS — JIBE

24 CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa

BeniectB. JJaboparopHas pabora
«M3ydenue KaTalTuTUYECKON aKTUBHOCTH




(dbepMeHTOB (Ha MpuUMepe aMuIa3bl WIH
Kartajasbl)»

@epMeHTaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabosnm3ma. JlabopaTopHast

25 pabota «M3ydyeHnue GpepMEeHTATHBHOTO 0.5
paciierieHus! IepoKCHaa BOIOPOia B
PACTHTENBHBIX U )KUBOTHBIX KJIETKAX)
26 Bbenku-akTuBaTOpHI M OEIKH-UHTHOUTOPBI
27 ABTOTpOGHBIN TUII 0OOMEHA BELIECTB
28 ®doTOCHHTE3
Xemocunres. JlaboparopHas padbota
29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5
XEMOCHHTE32)
AnHaspoOHbIe opraHu3Mbl. Buibl OposkeHus.
30 Jlaboparopuas pabota «CpaBHeHHE
MPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPTEeTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CunTe3 AT®: paboTa
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOrO CHHTE3a
34 Tpanckpunuus — Marpuunbiid cuaTe3 PHK
35 Tpancisus u e€ 3tamnbl
36 KomupoBanue amunokucnot. Ponb
pubocoM B OnocuHTe3e Oeka
37 Opranuzainus reioma y IpoKapuoT u
9YKapHOT
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 9YKapHuoT
39 Bupycsl — BHeKseTOUHBIE (POPMBI )KU3HU U 0.5




oOnuraTHble napaszuTsl. [IpakTuueckas
pabota «Co3ianre MoJIeNIu BUPYyCa»

BupycHslie 3a0051€BaHNs Y€JIOBEKA,

40 JKUBOTHBIX, PACTCHUHI

41 HanorexHosioruu B OMOJIOTUN U MEIUITUHE

42 JKu3HeHHBIN HUKIT KIETKHA

43 Martpuunsiii cunte3 JJTHK
Xpomocowmsl. JTaboparopras pabota

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOTIperiapaTax»

45 JleneHnue KIETKH — MHTO3
Tunsl kieTok. KapruoknHe3 U MUTOKUHES.

46 JlabopaTtopHnas pabora «Habmonenmne 05
MHTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsmust >kM3HEHHOTO 1UKJIA KJIETOK

48 Opranu3Mm Kak eMHOE 11eJI0e

49 Txanu pacrenuii. JlaboparopHas pabora 05
«M3yueHue TKaHe pacTeHU '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3y4yeHue TkaHen 0.5
KUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yyeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKEeHNE OpraHu3MOB

54 IIntanue oprann3mMoB

55 [IuTaHue MO3BOHOYHBIX KHUBOTHBIX.

HI/IH_[eBapI/ITCJ'ILHaﬂ CUCTEMA YCIIOBCKa




56

JIpIXaHue OpraHu3MoB

I[BIX&HI/IC IIO3BOHOYHBIX )XUBOTHBIX U

57
YeloBeKa
58 TpaHcropT BemecTB y OpraHu3MoB
59 KpoBeHnocHas cucrema no3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA
60 Brienenue y opranusmMoB
61 3ammTa y OpraHu3MoB
62 NMMyHHas cuctema yenoBeka
63 PazpaxkuMocCTh ¥ peryismust y
OpPraHU3MOB
64 I'ymopanbsHas peryisius ¥ SHIOKpUHHAS
CUCTEeMa KUBOTHBIX H YEIIOBEKA
65 ®dopMBI pa3MHOKEHHUS OPTAaHU3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3
I'amerorene3. OOpazoBaHuE U pa3BUTHE
68 MOJIOBBIX KJeTok. JlabopaTropHas pabota 05
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha '
TrOTOBBIX MUKpOIIpenapaTax»
69 NnauBuayanbHoe pa3BUTHE OPraHU3MOB —
OHTOT'€HE3
70 3akJajika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pazButHe )XUBOTHBIX.
71 JlaboparopHas paboTa «BbisiBieHHE 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHUe 1 pa3BUTHE PACTEHUH.
72 JlaboparopHas pabota «CTpoeHHE OpraHoOB 0.5

PAa3MHOXKCHUA BBICIINUX paCTCHHﬁ))




I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTUA

73 1
TCHETHKH KaK HAyKH
OCHOBHBIC TIOHATHUS U CHMBOJIbI TCHETUKH.
74 JIaboparopHas padota «J/Ipo3oduiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHMIND)
3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HakoB. MoHOrnOpuHOE
75 ckpemuBanue. [Ipakruueckas pabota 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeIlMBaHUs y 1po30duisl"
76 [{uTolornuecKkue 0CHOBBI MOHOTHOPHTHOTO 1
CKpEIIUBAHUS
77 Ananmupyrorniee ckpernuBanue. Hermoaoe 1
JTOMHHHAPOBAHHE
JlurnbpuHOE CKpeInBaHUE.
78 [IpakTuueckas padota «3yuenue 1 05
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS '
y Ap030(HITBI
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEeIIMBaHUS
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 ['eneTuka moma 1
83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHHi, ’KUBOTHBIX U YEJIOBEKa
85 HN3MeHunBOCTD NpU3HAKOB. Bubl 1
W3MEHUYUBOCTH
86 MoaudukanroHHas U3MEHYHUBOCTh 1
87 BapuanmonHsIii psa v BapualiuoHHast 1 05

kpuBas. JlabopaTopHas pabora




«HccnenoBanre 3aKOHOMEPHOCTEN
MO (UKATUOHHONW N3MEHUYNBOCTH.
[TocTpoeHnne BapHallMOHHOTO Psiaa U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KoMOuHaTuBHast H3MEHYHUBOCTE

89

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[HOHHOTO IIpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocraBiieHHE U aHAJIU3 POJAO0CIOBHOW

0.5

92

MeToabI MEMUITUHCKOU T'€HETUKU

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHICCKUX
3a00JIEBaHUI YEJIOBEKA

94

OCHOBHBIE TIOHATHUS CEJIEKIINH.
JlaboparopHnas padota «3yueHnue coptos
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMAITHUX
KUBOTHBIX»

0.5

95

MeTop! ceneKIIMOHHON PabOTHI.
JlaboparopHas pabota «3yuenue MeTo10B
CEJICKIIUN PaCTCHUI

0.5

96

JlocTrKEeHMs CeNEKIUN PaCTEHUN U
KUBOTHBIX. [IpakTuueckas pabora
«IIpuBUBKa pacTeHHID»

97

CoxpaHeHue, U3yuyeHUe U UCIIOIb30BaHNE
TE€HETUYECKUX PECYPCOB

98

buoTtexHonorus kak HayKa 1 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-ICCKaﬂ pa60Ta

0.5




«M3yduenue 00beKTOB OMOTEXHOJIOTUI
99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
ouosorun
100 XpOMOCOMHAsI U TeHHAsI WH)KEHEPHUs 1
101 MenunHcKre OMOTEXHOIOTHH 1
102 Pesepsubiit ypok. IloBTOpeHue, ) 1
000011eHNe, CUCTEMATH3AINS 3HAHAN
OBLIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

OposouuonHas Teopus Y. Jlapsuna

JIBr>Kyye Cuiibl 3BOJIFOIMA BUAOB 110 Y.
JapBuny

Bbopsba 3a cymecTBOBaHUE, €CTECTBEHHBIH
U UCKYCCTBEHHBIN 0TOOP

DOopMUPOBAHUE CUHTETUYECKON TEOPHH
3BOJIIOLAN

DTanbl 3BOJTIOLMOHHOTO TPOIIECCa:
MUKPOAIBOJIIOLUS 1 MAKPOIBOJIFOIHS
[TonmynAuuss — sneMeHTapHas €IMHALIA
3BOJIIOLIMM.

3aKOH r€eHeTU4YeCKOro paBHoBecHs JIk.
Xapau, B. Baita6epra. Jlaboparopnas
pabora «BblIsiBIeHHUE U3MEHYUBOCTH Y
oco0eil 0HOTO BUIa»

0.5

DneMeHTapHbIe (PAaKTOPBI IBOJFOIHA
Dddext ocHoBarens. Dpdekr
OYTBUIOYHOTO TOPJIBIIIKA

Murpauuu. M30s1uu nomysisiumii:
reorpaduueckas, OnoJorndecKas
EctecTBeHHBII 0TOOp — HaAMpaBISIONINI
¢axTop 3Bomonuu. [Tonosoit oT60p

[Ipucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpO3BOJOINH. JlabopaTopHas
paboTa «M3ydyenue apomopdo3oB 1
UAM0AaNTAlluK Y pACTEHUH U )KUBOTHBIX).

0.5




10

[Tpumeps! npUCTIOCOOICHUH Y OpraHU3MOB:

Mopdornorudeckue, (HU3H0IOrHIeCKUe,
OMOXMMHUYECKHUE, TOBEICHUYECKHUE.
JlaboparopHas padota «IIpucrnocoOnenus
OpraHru3MOB U UX OTHOCHUTCJIbHAA
11e1eco00pa3HOCTh)

0.5

11

Makpossontouus. [TaneonTonornueckue
MCTOAbI U3YUCHUSA SBOJIIOIUN

12

buoreorpaduueckue MeTo b1 H3ydeHUS
IBOJIIOIIHI

13

OMOpPHOTIOrMYECKHUE U CPABHUTEIBHO-
MOP(hOJIOTHYECKHE METOIbI U3YUEHUS
9BOJFONNHT

14

MonekynsipHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHYECKUE
METO/IbI U3yUEHUS IBOJIOIUH

15

OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH

16

AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOLIIHI

17

Hayunbie runoressl IpoOUCXOXKACHUS
’KU3HU Ha 3emiie. JloHay4yHble
MIPEJICTaBJICHUSI O 3aPOKACHUU KUZHU

18

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
ABOJIONMH. [ MTIOTE3BI 3apOXKACHUS )KU3HU

19

Uctopus 3emnu 1 MeTOABI €€ U3yUEeHHUS.
JlaboparopHas pabota «/3yuenue u
OIHMCAaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB»

0,5

20

Hauanpnble 3Tansl opraHnyecKkoin
3BOJIIOLIMU. DBOJIIOIUS SYKAPUOT

21

OCHOBHBIE ATaIIbI 9BOJIIOIIMH
PACTUTCIILHOTO MHpPaA. HpaKTI/I‘ICCKaH

0.5




pabora «M3yduenue ocobeHHOCTEH
CTPOCHHUS PACTCHUI Pa3HBIX OTIACIOBY

22

OCHOBHBIE ATAITbI ABOJIOI[UH KHBOTHOTO
MHpa. DBOJIOLHS )KUBOTHBIX.
[Ipaktuyeckas pabora «M3yuenue
OCOOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX
YKHUBOTHBIX)»

0.5

23

PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoam

24

MaccoBbie BEIMUPAHHUS — YKOJOTHIECKUE
Kpu3uckl mponuioro. CoBpeMeHHbII
9KOJIOTMYECKUN KPU3HC, €r0 0COOEHHOCTH

25

CoBpeMeHHas CUCTeMa OPraHU4eCcKOro
IPOILIIOrO

26

OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

27

AHTpPOTIONIOTHS — HayKa O YeJIOBEKe
Pa3BuTune npenacraBieHuii o
MPOUCXOKICHUHU YEIIOBEKA

28

MecTo uenoBeKa B CUCTEME OPraHUYeCKOTO
mupa. JlabopatopHas padora «3yueHue
0COOEHHOCTEH CTPOCHHMSI CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM

0.5

29

[[BI/I)KYH_[I/IC CHJIbI aHTPOIIOI'CHE3a
CooTHoIlIeHHE OMOJOTHYECKUX U
COLMAJIBHBIX (baKTOpOB B AHTPOIIOI'CHE3C

30

OCHOBHBIC CTalu1 aHTPOIIOI'CHE3a
ITaneoreHeTrka u MmajaeoreHOMHUKA
9BOHIOHI/I$I COBPCMCHHOT'O YCJIOBCKA

31

Yenoseueckue pacel. [Ipakruyeckas padora
«M3yueHne dKOJIOTNYECKUX alanTanui
qenoBeka». MeXIMCIUIUIMHAPHBIE METOIbI




AQHTPOIIOJIOTUU

32 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Merto et 3konorun. Jlaboparopuas padora

33 «M3ydyeHnue MeTo/10B KOJIOTHYECKIX 1
HCCIICOBAHHI

34 3HaueHHEe SKOJIOTUYECKUX 3HAHUI IS 1
yeaoBeKa

35 Okonorndeckue GaKTopsl 1
AoGuotuyeckue axktopsl. CBET Kak

36 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabota «BrisiBiIeHHE TPUCTIOCOOTICHUIN '
OPTaHW3MOB K BIIHSIHUIO CBETa»
Abunotuueckue dakropsl. Temmneparypa Kak

37 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BbisiBneHue nprucnocooieHuit '
OPraHU3MOB K BIIUSHUIO TEMIIEPATYPhI»
AbGuoTtndeckue hakTopsl. BraxxHOCTh Kak

38 sKoJoruueckuit pakrop. Jlaboparoprast 1 05
pabota « AHATOMHUYECKHE 0COOCHHOCTH '
pacTeHui U3 pa3HBIX MECT OOUTaAHUS)

39 Cpenpl 0OuTaHUs OPraHU3MOB 1

40 buonorudeckue puTMbl 1

41 JKuznennsie GopMbI OpraHU3MOB 1

42 buotnueckue GakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHUCTBHI

43 JUIS CYILIECTBOBAHUSI OPraHU3MOB B Cpejie 1
oOuTaHus

44 DKOJOTUYECKHE XapaKTePUCTUKH 1
MOMYJISITII

45 OcHOBHBIE TIOKA3aTENN MOMYJISIIHN: 1

YUCJICHHOCTD, INIOTHOCTD, BO3paCTHAA U




10JIOBAsl CTPYKTYypa

OcHOBHBIC TTIOKa3aTeIIN MOy

46 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAIIU

47 DKOJIOTHYECKAsl CTPYKTYpa MOMYIISILIUU

48 JlnHaMuKa TOMYJISINAN U €€ PeryIsus

49 KpuBsie pocTa YMCICHHOCTH MOMYIISLIUH.
KpuBbie BbDKHBaHHS
Okonoruyeckast HAIIA Buaa. JlaboparopHas

50 pabora «IIpucnocoOneHust ceMsH pacTeHUN 0.5
K pacceyieHUuIo»

51 Bup xak cucrema nonyssiui

59 3aKOHOMEPHOCTH MOBEJICHHUS ¥ MUTPALTAI
KUBOTHBIX

53 Coo011ecTBO OpraHu3MoB — OHOIIEHO3
DKocucTeMa Kak OTKpbITasi cUCTeMa
KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B

54 skocucteme. OCHOBHBIE IIOKA3aTENN
9KOCUCTEMBI

55 Dkosiorndeckue nupamusl. 3menenus
CO00I1IeCTB — CYKIIECCUU
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI

56 03ep U peK. DKOCHUCTEMbI MOPEH U OKEaHOB.
[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCThIHb
AHTPOIIOTEHHBIE SKOCUCTEMBI.

57 VYp6oskocucremsl. [IpakTiueckas padota 0.5
«M3ydenue u onucanue ypoo3KoCUCTEMbI»
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

58 OCHOBHBIX B3aMMO/ICHICTBHI OPIraHU3MOB B

3KOcHCTEMaX. MexaHu3Mbl BO3ASHCTBUS




3arpsi3HEHUN pa3HbIX TUIIOB Ha
cyOOpraHu3MEHHOM, OPTraHH3MEHHOM,
MOMYJISILIMOHHOM U SKOCUCTEMHOM YPOBHSIX

Bbuocdepa — obmennanerapras 060104Ka

59 3emn L

60 VYuenue B. U. Bepnanckoro o 6uocepe 1

61 3aKOHOMEPHOCTH CYIIIECTBOBAHMUS 1
ouocdepsr

62 KpyroBopoTs! BemecTs u 1
OMOTCOXMMHUYECKHE ITUKITBI

63 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI 1
CyIITH

64 YcroiunBoCTh OHOChEpHI 1

65 DKOJIOTUYECKHE KPU3HUCHI M HX TIPHYMHBI 1
Bo3sneiicTBue uenoBeka Ha 6nochepy
AHTPOTIOT€HHOE BO3/ICHCTBUE HA

66 pacTUTENBHBIN U )KUBOTHBIN MuUp. OXpaHa 1
MIPUPOIBI
OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA U IPUPOJIBI.

67 PanmonansHOE TPUPOIOTIOIB30BAHKE U 1
COXpaHeHHEe OHOJIOTMYECKOTr0o
pa3zHooOpasus 3emiu

68 O000111eH1E IO TEMAM

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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