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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuyebHomy npeamery "buonorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX MOJIOKEHHUH (enepalibHO paboyeil mporpammbl
BOCTIUTAHHUS.

VYueOnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwibHbIe ydeOHBIE NPEIMETH, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHAIBHBIM W BBICIIMM OOpa3oBaHWEM. B TO e Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIINX 3ajad, CBA3aHHBIX ¢ MpodopueHTarmein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH HAy4YHOrO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIMUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrimyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapUAHTHOE) TMPEAMETHOE COJCPKAHHWE, €r0 CTPYKTYPUPOBAHHWE IO pa3jieiiaM H TeMawm,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro IpoIecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme mo OHOJOTHU pealin30BaH MPHUHIIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO OOIIEero o0pa3oBaHUf,
Omaromaps uyeMy [pOCMaTpHBAeTCS  HAMPaBICHHOCTh Ha  MOCJEyoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE €CTECTBECHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHHUS K OKpPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHupyeMbIM JUYHOCTHBIM, METAIPEIMETHBIM U HPEIMETHBIM
pe3ynbTrataM oOyueHHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESATETFHOCTH OOYYaIOIIUXCsA TI0 OCBOCHHUIO COJIEpKaHUsl OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeHETo 00I1Iero 0opa3oBaHusl.

VYueOnbiit peamer «buonorus» Ha ypoBHE CpeaHero o0miero o0pa3oBaHUs 3aBepIIacT
Ounonoruveckoe oOpa3oBaHKe B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE U yriyOJieHne 3HaHUN
0o0ydJarommxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU DPA3BUTHS, TEHETUKHU, CENEKIIMH, OMOTEXHOJOTHH, IBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

W3ydenue yuebHOTrO TpeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TOJIYYSHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3alsaX cpeaHero mpodeccruoHaabHOro oopasoBanus. OCHOBY €ro COJEp>KaHUs
COCTaBJISIET CHUCTEMa OMOJOTMYCCKUX 3HAHWH, TMOJYUECHHBIX MPU H3YYCHHH OOYYaIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieJIoB OMOJNOTMU HAa YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3T 3HaHUA TOJTYYalOT pa3BUTHE. TakK, pacCUIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPBI IS
nmocJIeyronero Beioopa npodeccun. Bo3mMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMHU, TOTYICHHBIMU 00YUJaIOIIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.



Crpykrypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buomnorus" orpaxaer CHUCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHHUio Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJIS )KUBBIX CHCTEM PAa3HOTIO YPOBHS OpraHHM3allly,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYEeCKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUHU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoNIOTHH, AaKTYyaTU3UpPYIOTCS 3HAaHUS OOydJalolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OOYYaroIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAUuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOANEpKAHUS MHTEpeca O00ydaromuxcs K OMOIoruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepuaia B COACPXKaHUH MPOrPAMMBI IO
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
oOnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apYOEKHBIX YUYEHBIX B pEIICHUE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMM JKHBBIX CHUCTEM
pa3HOro paHra v NpruoOpeTeHNue YMEHHUI HCI0JIb30BaTh 3T 3HAHUS B (POPMHPOBAHUM MHTEpeca
K omnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUsI.

Joctrxenue 1enu u3ydeHus ydeOHoro npeamera «buosorus» Ha yriyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalOIMMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAaKOMJICHHE  OOydJaromuxcs €  METOAaMH  TO3HAHWS  KUBOH  TPHUPOJIBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KIETOUYHOW OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEIIEKIIUU, OMOTEXHOJOTHH U CHHTETUYECKOMN
OMoNOTMY,  MAaJeOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0OBaHUI B JsabopaTopuu U B mpupojae (HaOmoJaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

OBIIJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJIWTh, AHAIM3HPOBATH
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHWOJOTHM H  COIHUAIIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKUMH IpOOJeMaMU YeJIOBEYECTBa; OLICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled IpHUpPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONIONATh MEPHI
npoPUIAKTUKH WH(OEKITMOHHBIX 3a00JI€BaHMMA, TIPAaBIJIa TIOBEJACHUS B MIPUPOJE U OOECreUeHUs
0€301aCHOCTH COOCTBEHHOM KH3HENEATEIbHOCTH B YPE3BbIUANHBIX CUTYallMSIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4yHblEe OTKPBITUS B 00JacTu
OMOJIOTHH;

pa3BUTHE y 00YyYalONIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIECIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJ0JIOTHEH OWOJIOrMYecKOro HCCIeI0OBaHUs, MPOBEACHUS



OKCIIEPUMEHTATBHBIX  WCCICIOBAHUM, pEIICHHs] OWOJOTHYECKHX 3a/1ad, MOJICITHPOBAHUS
OHOJOrn4YeCcKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAaHUE y OOYUYaIOIIMXCS [EHHOCTHOTO OTHOIIEHUS K >KMBOM MPHUPOJE B IIEJIOM M K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUAM; (OPMHUPOBAHHE HKOJIOTHMUYECKOH, TIeHEeTHYEeCKON
rPaMOTHOCTH, OOMICH KYJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHne TmpaBWJl TIOBEJCHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOT'O 3/I0pPOBBSl M 3JI0POBbSI OKPYXKAIOMIMX JIO/AEH (COOMIOAeHUS Mep
npodunaktuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
YpE3BbIYANHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTUYECKHUX 3HAaHUN U YMEHHI B IOBCETHEBHOM KU3HU;

CO3JJaHME YCIOBUW IS OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHAUBUAYATHHOMN
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywmeMy npodecCHOHAaTIbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMM HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OO01iee ymucliO 4acoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op oOpraHu3alMoOHHBIX (QOpPM, METOJOB U CPEACTB OOydeHUs OHOJIOTHH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJEpP)KaHHUS W HAIPABIECHHOCTH Ha MPOJOJDKEHHUE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOYYeHHHM OMOJOTHUU Ha YIIyOIEHHOM YPOBHE SBISETCS
MpOBEJCHUE J1aObOpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCS. YYUTEJIEM Ha OCHOBE HWMEIOIIUXCA MAaTEepUaTIbHO-TEXHUUECKHX PECypcoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHve TPOTPAMMbl, BBIICIIEHHOE  KYPCUBOM, HE BXOAUT B  MPOBEPKY
rocynapcTBeHHoOU utoroBoi arrecranuu (I'HA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHnHast Ouonorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHUOJIOTHU.
buonornueckne Haykm W HM3ydaemble UMH TpoOsiemMbl. DyHIaMEHTabHBIC, TPHUKIAAHBIC W
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3HavueHre OWOJIOTHM B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. I[Ipodeccun, cBszanHbie ¢ Owuonorueil. 3HaueHWe OWONOTMM B MPAKTHYECKON
JIEATEIIbHOCTH YEJOBEKAa: MEIUIIMHE, CEIbCKOM XO3SiCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoHCTpauMu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapxk, Y. lapsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpe!l u cxembl: «CBsi3b OMOJIOTUH € APYTUMU Haykamu», «CucremMa OMOJOTHYECKHX

HAYK».
Tema 2. JKuBble cucTeMbl U UX H3yYeHUE



JKuBble cucTembl Kak mpeamer u3ydeHus ononoruu. CBOMCTBA JKUBBIX CUCTEM: EIUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTbD MW  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAaMOOpPraHM3alus, CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBBIN,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
ouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepun. Hayku, u3ydaroniye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSX OpraHU3alUH.

N3yuenune xuBBIX cucTeM. MeToapl Ouonorndeckod Haykw. HaOmroneHue, n3mepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepeMeHHOH. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Paz0poc B OHoiornueckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIyYE€HHBIX pe3yJbTaToB. [IpUunHBI MCKaXXEHUS PE3yabTaTOB HKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannn

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HW», «bHoNOrHYEecKHe CHCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOM NpUpoab», «CTpoeHue KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOH IPUPOIBD».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE JIsi TPOBEACHUS HAOIIOCHUHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuEe pa3IMUHBIX METOAOB IpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeTonbl MONEKYJISIPHOM UM KIETOYHOM OMOJOrMHM: MHUKPOCKOINHSA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnnanbHOe  LEHTpU(YTHPOBAHMUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uxkcuposannvlx Kiemox. DIEKTPOHHAS MHUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuipl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHKpockom», «Vcropus
pa3BUTHS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOI MHKPOCKOI, MHKpPOIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yyeHne MeTOAOB KJIETOUYHON Ouonoruu (xpomartorpadus,
anekTpodopes, nudpdepenmansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xummnueckasi Opranu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIIbTPaMHUKPO3JIEMEHTEL. Boaa u €€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBaHHM KIETKH, TEIUIOPETYISIUU.
MuHepaJibHbI€ BEIIECTBa KJIETKH, UX OMOJIorHyecKasi poiib. Posib KaTHOHOB M aHHOHOB B KJIETKE.

OpraHnuueckue BENIeCTBA KJIETKU. buonmorndyeckue noaumepsl. beaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
cBs3b. BTOopmyHas, TpermuHas, udeTBepTHYHas CTPYKTypbl. JleHaTypanus. CBoicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eTKOB. [Ipuonsi.

VYrneBoabl. MoHOcCaxapuabl, AUCaXapuibl, OJMUTOCaXapuibl W mojucaxapubl. OOt
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buomnornyeckue ¢yHKIUU
YTJIIEBOJIOB.



Jlunuasl.  T'mapodmneHO-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukaums — aummmaos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunuaos. Obiuue
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIPOHUILIAEMOCTb.

Hyxneunossie xucnotrel. JIHK n PHK. Ctpoenune HykienHoBbIX KucCIOT. HykineoTuasl.
[Tpuntun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpaiib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenne monekynbl AT®. Makposprudeckue cBsa3u B moiiekysne AT®. buonornyeckue
¢byakun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, HUX (QYHKIUH B KIETKe. /[[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHE U OWOpU3NYECKUE HCCIEAOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OMOMOINIeKyl. Mooeruposanue cmpykmypol u QyHKyuil
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JdeMoHcTpannn

[Toptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubr u cxemsl: «llepuognueckas TabnMIa XMUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOABI», «BemectBa B cocTtaBe OpraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€NKOBOH MOJEKYJNbI», «CTpOeHHE MOJIEKYN YrieBoJoB», «CTpOEHHE MOJIEKYI
IununoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHHE MOJIEKYIBI ATD».

OO6opynoBaHue: XuMUYecKasi Iocyia 1 000py10BaHHeE.

JlaGopaTopHas padora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIuii».

Jladoparopnasi padora «lccienoBanne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumsl KJIETOK: SyKapHOTHUYecKass M mpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHus KIETKH.

Crpoenue mnpokapuoTHueckod KieTku. KrnerouHas cTeHka OakTepudi U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Ctpoenue u QpyHKIHOHHpPOBAHUE dyKapuoTHdYeckoi kieTku. Ilna3maruueckas memOpaHa
(mna3manemma). CTpykTypa IUIa3MaTtudeckoil MemOpaHbl. TpaHCopT BelecTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnerd€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). ITomynmponurnaemocts MeMOpansl. Pabora
HaTPUI-KaTUEBOTO HAcOoca. JHOIMUTO3: MUHOIMUTO3, Paroruros3. Dk301uTo3. Kierounas cTeHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH pacTeHHi, TpHOOB.

[urommaszma. I{uro3zone. [lutockener. JIBukeHwe nuTOomiazMbl. OpraHouzibl KJIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: ’Hpomnazmarnyeckas cetb (DIIC), anmapat [Nonbmxw,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyISIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTBopuMBIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. ['mamkuit  (arpaHyJspHBI)
sHIOMIIa3MaTHYeCKuii petukynyMm. CekperopHast (yHkuus anmapara [onbmku. Moougukayus
benxoes 6 annapame I onvoocu. Copmupoexa benxos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPTaHOMJBI KJIETKH: MUTOXOHIPHUH, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckui, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MHUTOXOHApUA u mactul. llepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTH]IBI



(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIMX
pacTeHuil.

HememOpannsie opranouzs! kieTkd CTtpoeHue ¥ (QyHKIUHM HEMEMOPaHHBIX OPraHOMIOB
KiaeTku. Pubocombl.  Ilpomeoscymounvie  ¢hunamenmoi. MuUKpodMIaMEHTBl. AKmunogbie
Mukpoghunamenmsi. MBIIICUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KIEmOK.
Mukpotpybouku. Knerounsiii mentp. CTpoeHHME H JBWKECHHE KIYTHKOB M PECHUYCK.
MuxkpotpyOouku nurtoriasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumo3se. foepuwviii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTUKA  KIETOK  JYKapHoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO ).

JleMoOHCTpaL U

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

Tabmuublr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpoeHHe pacTUTENbHOHN KIeTKN», «CTpoeHre MUTOXOHAPUMWY, «Sapoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKW.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKpOINpenaparbl 0aKTepuabHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yuyeHue CTpOCHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/I3yuyeHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlabopaTopnas padora «/ccnenoBaHue Imiia3mMonn3a U JEMIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne NBUKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BEIleCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUClIOpoAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mpespamieHne AT® B oOMeHHBIX THpolieccax.
®epMeHTAaTUBHBIM XapakTep peakluuid KJIeTOYHOro meradbonuszMa. PepMeHTBHI, UX CTPOECHHE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntbl. OTianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEaKIMi OT Pa3InYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BEHIECTB B KieTke. POTOCHHTE3. AHOKCUSEHHbIU U
oKcuzeHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xinoporuactoB B mporuecce porocunte3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPH(PHULIHPYIOIIHNE
OakTepuu, )Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OaKTepun. 3HaYCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbel 6poxkenus. [IpoaykTel OpokeHHsT M MX HCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENH
00J1e3HEeH.

AspoOHBIE OpPTraHW3MBl. JTambl YHEPreTHYECKOTo oOMmeHa. [loaroToBUTENBHBIN STaIl.
ko3 — 6€CKUCIOPOAHOE PACHICTIIICHUE TIFOKO3BI.

buonorndeckoe okucieHUE, WIN KIETOYHOE JbIXxaHue. Posib MUTOXOHIpUI B mporeccax
Oouonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHeE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Nepea  aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.



JleMoOHCTpanuu

[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOMen», «buocwHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

Jladoparopnasi pabGora «/3yueHune KaTATUTHYECKOW aKTHMBHOCTH ¢GepMeHTOB (Ha
IpUMeEpe aMHJIa3bl WK KaTanas3bl)».

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKaX).

Jladoparopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEeHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuynoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmuzamnus HaciencTBeHHOW wuH(oOpMmanuu. ['eHeTHYeckwil Koja, ero CBOWCTBa.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUNIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yyactue TpancnoptHeix PHK B Ouocunrtese Genka. YcinoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e OemKa.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (P. XKakoO, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX npolieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneumwwiti yuxn JHK-cooeporcawux
supycos, PHK-codepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuii. CIINA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobvl docmasKu 1eKkapcms.

JleMoHCTpaL UK

[Toptpetsr: H. K. Konsos, /. 1. IBaHOBCKUiA.

Tabmumpt w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koa», «BupyCH»,
«baxrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsnus. MuTepdaza m muto3. OcoOEHHOCTH
npolieccoB, nporekaronmx B uHTepdase. [lonroroska kierku k jaeneHuto. IIpecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
UHTEpda3bl.

Marpuunbii  cunre3 JHK — permmkanums. [Ipunnunser  perukamuu  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPAUICTbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIIOMAHBIN M TalulOMIHBIA HAOOPBI XPOMOCOM.
['omonornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THIIbI
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3A.



Perynsimuss MUTOTHYECKOTO IMKIA KieTkd. [Iporpammupyemasi KiIeTO4Has THOENb —
aronTo3.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmumel u cxembl: «JKU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparsl: «MHUTO3 B KJIETKax KOpELIKa
JTyKay.

Jlaboparopnasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jladoparopnasi padora «HaOmoneHne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jjiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBlI.

B3auMocBA3b 4acTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
POBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKIMHA U pacHoIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBEKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTpPOeHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH! B OpraHax >KUBOTHBIX U Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHE U THIThI COSAMHEHUS
KOCTEM.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIB>KeHe MHOTOKJICTOYHBIX )KUBOTHBIX 1 YEJIOBEKA: MbIlIeuHas cuctema. Pediekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IloriomieHre Bojabl, YIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHUE.
[luTaHne TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanne opraau3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
IbpIXxaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHUs JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKONUTaomuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIieHus..  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysius.



Boinenenne y opraHu3moB. Beinenenue y pacTeHuid. BeineneHue 'y KUBOTHBIX.
CokparutenpHble Bakyoid. Opransl BblaesneHus. @PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU T€Ia C KPOBEHOCHOM
U BBIICIUTENBHON CUCTEMAaMM. BpleneHne y IO3BOHOYHBIX JKMBOTHBIX M 4ejoBeka. lloukn.
Crpoenue u ¢pyHkunonupoBanue Heppona. Ob6pa3zoBaHne MOYH y YETIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHONW U
XUMHUYECKOH 3a1uThl. QUTOHIIUIEI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyernoBeka. KieTOUHBIE W TyMOpajdbHBI HMMMYHHUTET.
Bpoxnaéuuelii u  npuOOpeTéHHBIN  cneuupuueckuié UMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHI
opranu3mMoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryiasuus y OpraHusmoB. Pa3ipakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs U peryisnuus y pacTeHuM. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBuas cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTIEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc u pednexropnas myra. besycinoBHble u
YCIIOBHBIE PEPIICKCHI.

['ymopanbHasi peryisiivsi ¥ SHIOKPHUHHAs CUCTEMa >XUBOTHBIX U uyesioBeka. JKenessl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHOB
NIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CcTpoeHHe HaceKOoMbIX», «TkaHuM pacTeHMID,
«KopueBsie cuctembl», «CtpoeHue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKM», «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llmmeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTtenpHass cucrtema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BpiaenurenpHas cucreMa», «JHIOKpPHHHAsA cucTteMayn, «CTpoeHne MbIub», «MIMMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHUi», «KpoBEeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHE IIaHApUW», «BHYTpeHHEE CTPOEHHE J10KIEBOTO
yepssi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOIINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOIN, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHeW, PaKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE MpernapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE Ul JIEMOHCTPAllMM IOYBEHHOIO M BO3AYIIHOIO THMTaHUS pacTEeHUi,
pacuieruieHdsl Kpaxmaina u OenkoB 1oj JeiicTBUeM (epMeHTOB, 00OpyAOBaHUE st
JEMOHCTpPALMM OIBITOB IO NU3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKCHHM, MOZIEIIU T'OJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «!3y4yeHne TkaHel pacTEHUI».

JlaGoparopnas padora «/3yueHre TKaHEW JKUBOTHBIX).

JlabopaTopnasi paGora «l3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JIOBOE. Buibl
0ecI10J0ro pa3sMHOKEHUS: TOYKOBAHUE, CIOPYJIISILMS, (parMeHTalMs, KIOHUPOBaHHE.



[TonoBoe pasmuHoxkenue. IlonoBbie kieTkU, uiaum rameTel. Meio3. Cranuu Mmeiio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyecknii ¢cMbIC Mel03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. [losioBbIE — Kene3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Om1o10TBOpEHHE W IMOPUOHATBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNuiuBuyabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghocenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHE3a KUBOTHBIX (Ha MpUMepe JITyIkH). Jpobienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OCOOEHHOCTH JPOOJICHUST MIICKONHUTAIONINX. 3apOMBIIIEBbIC JUCTKUA (TacTPYJISAIUs).
3akjaJKka OpraHOB M TKaHEW U3 3apoJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEbl.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonanpHblii mnepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Butne ¢ wmetamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOro W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DaKTOpBl PETYJSIIIUM POCTAa KUBOTHBIX U 4yenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHne u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue cmop B Tpolecce Meio3a. [ameroreHes y pacTeHHI.
OmnnonoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIHOE OIIOJOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoOHCTpaLun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuupl 1 cxembl: «BereratuBHOE pa3sMHOXKEeHHE», «THIBI 0ECMONOro Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE H3BIUIEHB», «Pa3MHOXEHUE THUIIPBDY,
«Meitoz», «Xpomocombl», «['amertorenesy», «CTpoeHHE SHIEKIETKH M CIEPMATO30HIa»,
«OCcHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsmoe paszBuTue», «Pa3BuTHe MailcKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUuN», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM LMK Mxa», <OKU3HEHHBIM LMK TarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBDY.

OOGopynoBaHHe: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30H/IOB,
Mozenb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «l3yueHne CTpOEHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsBICHHE TPU3HAKOB CXOJICTBA 3apOABIIIECH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIUX PACTCHHIN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHs T€HETUKH Kak Hayku. PaGorter I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YEHBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Komnbmona, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.



OcCHOBHBIE TEHETUYECKUE MOHATHUSI U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE
TCHBI, AJbTEPHATHBHBIC IPU3HAKH, IOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, T'OMO3HIOTA,
reTepO3UroTa, YMCTas JMHUS, THOpUAbI, reHOTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPUI0JIOTHUECKUH, IUTOIOIMYECKHH, MOJIEKYIISIPHO-T€HETUYECKU.

JleMoOHCTpaLuu

IToptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaGnuupl 1 cxembl: «MeTobl TeHETUKW», «CXEMbI CKPEILIUBAHU.

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FreHETUIECKUX HCCIIEJOBAHUII.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
ruOpusioB nepsoro nokosjeHus. IlpaBuno gomunupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciiernaeHus: npu3HakoB. L{uTogornueckrie 0CHOBbI MOHOTHOPHIHOTO CKpeliuBanus. I unoresa
YUCTOTBI F'aMeET.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HaKkoB IPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBaHue. Tpetwii 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJieI0BaHMsl TPU3HAKOB. [{UToI0rnyeckre OCHOBBI TUTMOPUTHOTO CKPEIIMBAHUS.

CuennenHoe HacinenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHNe
I€HOB, HAapYIICHNE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAETICHUs MoJia. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI moJ. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IT0JIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHOXECTBEHHBIN auienn3M. B3aumonaeicTBue HeauleNbHBIX T'e€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepns.

I'eHeTMYEeCKUH KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, MOBEAEHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3IMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKue aceKThl KOHTPOJI U U3MEHEHUs HaclleZICTBEHHONW MH(opMau B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «IlepBeiii 1 BTOpoOii 3aKoHBI Menzaens», «Tperuit 3akon MeHnens»,
«AHanmu3upyollee ckpeuuBaiue», «HenoiaHoe nomuHupoBanuey, «CuerieHHOe Hacael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntune», «MHOKECTBEHHBIN aJIIIETU3M», «B3anmMoneiicTBre reHoB.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUS] W PACIICIUIEHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALlMU CLENJIEHHOIO HACIEN0BAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTMOPUAHOTO CKpPELIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH

B3auMmopeiicTBue TreHoTHna U cpeapl npu GopmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBbIE IPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICCTBCHHAs U HACJICICTBEHHAsI.



MoudukaronHas U3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAaHUM MOAW(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIN psi ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

I'enoTunuueckas u3MeHYUMBOCTh. (CBOMCTBAa T'€HOTUIIMYECKONW WM3MEHUYMBOCTH. Bubl
TEHOTUITMYECKON N3MEHYMBOCTH: KOMOUHATUBHAS, MyTallUOHHAS.

KoMmOuHaTuBHas M3MEHUYMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanuonHass M3MEHYUBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHbBIC, T€HOMHBIE.
CHoHTaHHBIE W WHAYLUMPOBAHHBIE MYyTallUM. SIOepHBIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comaruueckue W MoJoBble MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTaluil. MyrareHbl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHou wu3meHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHYMBOCTh H
HACJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoé 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaL U

[Toptpetsi: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmunel 1 cxembl: «Buasl HW3MEHUMBOCTHY, «MoauduKanMoHHas W3MCHUHUBOCTHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meito3»,  «OminogorBopenue»,  «l'eHeTnyeckue
3a00JieBaHUs yesloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XUBble U repOapHble SK3EMIUSIPhl KOMHATHBIX PACTEHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBO.

IIpakTuyeckas padora «MyTaruu y Apo30Q bl (Ha TOTOBBIX MHUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uenoBeka. MexayHapoaHasi NMporpaMMa HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
MONYJSLUOHHO-CTAaTUCTUUECKUH, MOJIEKYIsipHO-reHeTnueckuii. COBpPEMEHHOE OmpenesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4nciie ¢ moMounpio [11P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YelIOBEKa.
Bone3nu ¢ HacineACTBEHHON MPEAPACIIONOKEHHOCTBIO. 3HAUEHHWE MEIMIIMHCKONW TE€HETHKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00NeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYJbTHpoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «r€HETUYECKOro Tpy3ay. ITUUECKHUE aCIIEKThI
HCCJICTIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckue (GakToOphl MOBBIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY H
XAMHMYECKOMY 3arps3HEHHUIO OKpYyXKarolled cpenpl. ['eHeTmyeckas NpeapacroyioKEHHOCTh
YEeJI0BEKA K MAaTOJOTUSIM.

JleMoHCTpanun

Tabmumpl 1 cxemsl: «Kapuotun denmoBekay, «MeToapl U3ydeHUS] TEHETHKU YEJIOBEKa,
«['eHeTnueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POAOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeNeKUUs. 3apOoXKICHHUE CEJNEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcX0XKACHUSI 1 MHOT00Opa3us KyJbTypHBIX pacTeHui. Poib cenexiuu
B CO3JJaHMM COPTOB pACTEHUH H TOpoJa KUBOTHbIX. CopT, mnopoaa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAclEeACTBEHHOM m3MeHuuBocT H. WM. BaBuiioBa, ero 3HaueHue miist
CEJICKIIMOHHOM paOOTHI.

MeToap! celeKIMOHHOM paboThl. VIcKyccTBEHHBIN OTOOp: MAacCOBBIN U WHAMBHYaTbHBIH.
Dtanbl KOMOWHAIIMOHHOW celieKuu. VcnbiTaHue mpou3BOAMTENEH MO MoTOMCTBY. OTOOp 10



TEHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MTOMOIIBIO aHAIN3A
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ| CENEKIUOHHOW paloThl. PamuarnMoHHBIN U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MyTalMid Yy KyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonb30BaHuEe TEHOMHOTO pPENaKTUPOBAaHMS U MeEToAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOJTHOTO MaTepHraa Jisl CEJIEKLUH.

[Tonydyenne monumuionoB. BHyTpuBHaoBas rubpuanszanus. bau3kopoacTBeHHOE
CKpellMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeogonenue Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHHS CENeKIUW pAcTeHUd u
YKUBOTHBIX. «3€1€Has peooYUsLy.

CoxpaHeHHEe U U3YYEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JMKUX
poanyel A co3JaHusl HOBBIX COPTOB U I'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI102Ul.

JdeMoHcTpannn

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «L{eHTpBI TPOUCXOXKACHUS U MHOTO0Opa3usi KYJIbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEACTBEHHONM HM3MEHUMBOCTH», «METOnbl celeKIun»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnasi pabora «3yueHue cOpPTOB KyJIbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJOB CEJIEKIIUN PACTCHUII.

IIpakTnyeckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUIKEHHUS CENIEKIUM pacTeHUI M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusi U CHHTeTH4YecKasi Ouosorus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
MOJIy4eHHEe KUCIIOMOJIOUHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouosornueckuit cuute3. OObEKTHI
MUKpoOurosiornyeckux TexHoaoruil. [IponsBoacTso Oeiaka, aMUHOKHUCIOT U BUTAMHHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPAaBIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHHUs T€HOMOB C IIEJIBIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIINAX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass nHxxeHepus. MeToapl KynbTyphl KJIE€TOK M TKaHEH PacTeHUN MU >KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuauzanmus U comatudeckuid smOpuoreHes. Mcmosnb3oBaHue
TariOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue monoknoHanvuwvix anmumen. Flcnonvsoeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpyKIIMSI SHIEKIETOK M KIOHUPOBAHME >KMBOTHBIX. METOH TpaHCIIaHTAlUU sIep
KJIETOK. Texwonocuu 0300po8neHus, KylbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KVIbIYD.

XpOMOCOMHas U I'eHHasi MHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIEKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJIOTUYECKHE H OTHYECKHE MPOOJIeMbl TeHHOU
WHKEHEPUH.

Menunuackue onorexnonorun. [loctrenomuas nudposas meaununa. [1IP-quarnocTuka.
MeTa0o010MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS



ero 310poBbs. Mcmonb30BaHME CTBOJOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OnouHXeHepuss [Uisi pa3pabOTKU (PYHIAMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHMEM TEXHOJOTHA TPEXMEPHOTO OWONPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BAaKIMH C IEIbI0 O00ECIeYeHHs] KOMOWHHPOBAHHOW 3allUTHI OT
Bo3Oyauteneri OPBU, ycranoBieHHuE MOJICKYJISAPHBIX MeXaHM3MOB (yHKmuoHupoBanus PHK-
COJIepIKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauMu

Tabmuner u cxembl:  «VIcmoOnb30BaHUE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
pOU3BOJCTBEY, «KilerouHas nnxeHepusy», «I eHHass HHXEHEePUs».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «lloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeust «bUOTEXHOIOTHS — BayKHEHIIIAs MPOU3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Has JearenbHocTh Y. JlapuHa.

JBuwxkymue cunel 3Bodronuu  BuaoB 1o Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHUsI OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYMBOCTh, OOppOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cunteTndyeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHst 3BOJIIOLUH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHoorus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL U

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonzaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunner)», «JlectHuna »uBbIx
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHUPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybGei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycThl», «I1opojabl TOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYLIUX CHUJ 3BOJIOLUN», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tonmymsiuust Kak dSJ€MEHTapHass €AMHMLA HBOMOLMH. COBpEMEHHBIE METOJbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyssiuil. I3MeHnenne reHooH/1a oMUY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitabepra.

OneMeHTapHble (DAKTOpPHl (IBMIKYIIME CHJIBI) HBOJIONMHM. MYTaIlMOHHBIA IpoIecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil) reHoB — ciyyaiiHble HEHamNpaBlieHHblE W3MEHEHUs
qacToT ayulese B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHuoicenue 2enemuuecko2o paznoobpasus: npudumvl u creocmeus. Ilposenenue s¢pgexma
Opeucha cenoe 6 Oonvwux u maneix nonyaayusx. Murpanun. M307sM0Ms  TOMYJSIIMN:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIONMINN, paspbiBatomuid (au3pyntuBHbA). [lomgoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBECHMSI )KUBOTHBIX.



[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPOABOMIONMU. Bo3HHUKHOBEHHE
pUCTIOCOOIeHHU y opraHu3MoB. ApomMopdo3bl U uanoaaantanuu. [Ipumeps! npucrnocodieHuit
y OpranusMoB: Mopdosnorndyeckue, (QHU3NOIOTUYECKHE, OWOXUMHUECKHE, IOBEJICHUYECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOLMM.
Wzomsiiust — kimroueBoit  pakTop BuAooOpazoBanus. Ilytu u cmocoObl Buao0Opa3zoBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUUECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonuonHoi Ouoniornu B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
O6unopazHooOpaszusa. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3HUTOB U HMX XO03s5€B. MeXaHH3MbI
(bopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuubt u cxembl: «MyTallMOHHAS W3MEHUYNBOCTEY, «lloMyNsAnoHHast CTPYKTYypa BHIAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepray», «J/IBHKyIIMe CHJIBI  SBOJIOIUIY,
«DKOJIOTHYECKasT W30JALUS TONYISIIUKA CEeBaHCKOW (opemny», «'eorpaduueckas H30IALUSL
JUCTBEHHHIIBI CUOUPCKOM M TUCTBEHHUIIBI Aaypckoit», «[lomymsimoHHbIe BOJHBI YHUCIEHHOCTH
XUIIHUKOB U JKepTB», «(Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «@Popmbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHaycTpranbHbIi MEJTaHU3M, «OKuBbie UCKOIIaeMbIey,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Dusnonornueckue agantauuny, «[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDHY,
«Kpurepun Buna», «Bunel-gBoitHuku», «CTpykTypa BuIa B IpHpoae», «CrocoOsl
BugooOpa3oBanus», «l'eorpadpuueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«IKOJIOTHYECKOE BHUA000pa3oBaHuEe BUAOB CUHHUI, «llomummonasl pacreHuit», «KamycTHO-
peleuHblii THOpUI.

OOGopynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTUIl U 3BEpeil C
OpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repdapuu
pacTeHuii OJIM3KUX BUIOB, 00pa30BABIIMXCS PA3JIMYHBIMU CITIOCOOAMU.

JlaGopaTopHas pa6oTa «BrIsgBlIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
[EIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B 10 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTop! n3ydeHust MakposBostolnd. [laneonTonornuecke METoAbl U3y4EHHUs SBOJIIOIHNH.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpapuyeckue metonpl u3yueHus ospomonuu. CpaBHeHue Quopbl U (ayHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKH U PETUKTHL.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METOMAbI W3YYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS JBOJIIOIMOHHBIX HOBILIECTB.
['omonornyHble ¥ aHATOTMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYyISIPHO-
reHEeTHYecKrue, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKHe METOJbl  U3YUeHHs  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOT€HETHYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TMpaBwiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUI.
HeoGpatumocTs 3Bosoinu. AnantruBHas paauanus. HepaBHOMEpHOCTh TEMITOB SBOJIOLIUH.

JeMoHCTpauMu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. I'ekkensb.

Tabmuipl U cxembl: «OUITOTEHETHYSCKUN PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
auiepsl», «Cterouedans», «Punnodure», «CeMeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaauu SMOPHOHAIBLHOTO



pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE W  aAHAJIOTUYHBIE  OpPTaHbI»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaINpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUICKIMH, repOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. IIpouncxoskaeHue H pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumotespl MpPOMCXOXKIEHUS >XU3HM Ha 3emsie. AOuoreHe3 M MNaHCIEPMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanwu, JI. [Tacrepa.
[TponcxoxXaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeOpraHUueckoi »Bosonuu. [Inanerapuas (reosorudyeckas) 3BOJTOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. FOpu. OOpa3zoBanue mnoiaumepoB u3 MoHomepoB. KoaiepBaTHas
runore3a A. W. Onapuna, runore3a nepBuuHoro OynboHa JIk. XosjeiHa, reHeTuuyeckas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

HUcropuss 3emnum u wmertonasl €€ wu3ydyeHus. lckomaemble OpraHMYecKHE OCTaTKHU.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAasE M a0COJNIOTHAasE  [EOXPOHOJIOTHUS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, 3Pbl, HIEPHUOJBL, SITOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIOLUS MEPBBIX KIETOK.
Oponronusi Metabonu3Ma. Bo3HuUKHOBeHHE MepBbIX SKocucTeM. CoOBpeMeHHbIE MHKPOOHBIE
OMOIIEHKM KakK aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxkaeHue  MHOTOKJIIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPAaCTEHUH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINiA.
[TpoucxoxaeHne MieKonuraromux M nTul. llpuHmmn kmodyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emiie 110 3paM U NEpUoAaM: apxel, IpoTepo30i, Maneo30M, ME30301,
KaitHO30M. OOmIas XapakTEepUCTHKAa KIUMaTa M TeoJoThueckux mporieccoB. [losBnenne u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCJIOBUS W BIHMSHHME HA Ta30BbIH
cocTaB aTMOC(ephl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OMopa3HooOpasus Ha 3emie.

CoBpemeHHas cuctema opraHmdeckoro mupa. [IpuHIUMNBI KIaccu@UKaUd OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. Y. Onapun, J{x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHUIo
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otansl HeOpraHUYECKOM
’BOMIIOLIMNY, «I'€oXpoHojoruueckas mkana», «HadampHbple 3Tanbl OpraHUYECKONW SBOJIIOLMMY,
«Cxema o00Opa3zoBaHHsl JyKapuoT MmyTéM cuMOuoreHesa», «CuCTeMa KUBOW MPUPOIBIY,



«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIrOKJIETOUHbIE BOJgOpocHn», «Mxwu», «llanmoporHukm», «l'onoceMeHHbIe
pacteHus», «Opranbl I[BETKOBBIX pacTeHUi», «CxemMa pa3BUTUS KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YIeHUCTOHOTHEY, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuupm,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol apey», «Pa3BuTHe KHM3HU B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KHU3HU B TAJCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuUTHE >KU3HM B KaWHO30MCKOW »3pe», «CoBpeMEHHas CcHCTeMa
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIUU HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHUX, CKEJIETBhI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MoxenupoBanue onbiToB Muiepa—tOpu mno
U3Yy4EHHUIO a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

Jlaboparopnasi padora «/3ydeHHe M ONUCAHUE HCKOINAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3yyeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUM pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! 1 3agaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TIOJIOKEHHE 4YelloBeKa.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMHU: CpPaBHUTEIBHO-MOP(OIOrHYECKHe,
AMOpHOTOTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHuUeckre. OTIUYHUs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxynme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHo1ieHre OMOJIOrMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBekooOpa3zHble 00e3bsIHbI (IPOKOHCYJIBI)
Y paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JBYHOTHE NpeAKu iroAci. YenoBek yMenblid, NEepBble W3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ Jtojield 3a mpeaensl Adpuku. YenoBek reiinensOeprekuilt —
00U IpeoK HeaHIepTAIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YenoBek HeaHJepTallbCKUit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenenamMu Adpuku. [laneorenerrka u najaeoreHOMUKA.

OBOJIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YellOBEKa.
MyrtannonHsIi mporece u nonumopdusm. [lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonsrue o pace. bonbime pacel: eBponeouaHas (eBpasuiickast),
aBCTpaJIO-HETpOUHAs (PKBATOpHAIIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTH paccelieHus 4YeloBeKa Mo IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOneHHOCT, 4YeloBeKa K  pa3HbIM  YCIIOBUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexXIuCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  MOMYJISLUN.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yelloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OHMOJOTUYECKOT0 U COLUANIBHOTO B YETIOBEKE.



JleMoOHCTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «IJBOJIOLIUMOHHOE [JPEBO UEJIOBEKa,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxXoaauuiny, «JleHUCOBCKUM YeI0BEK»
«Heanpepranbup», «KpoMmanboHUbD, «lIpenku uvenoBekay», «ITambl 3BOJIIOLUU UYEIOBEKAY,
«Pacep1 uenoBeka».

O6opynoBaHue: MYyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTEPUAIbHON KYJIbTYpbl IPEIKOB
YeJnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOKJCHHUS YeloBeKa, (poTorpadmu HaXOAOK MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEIb Yepera 4YeJOBEeKa M Yepera MIMMIIaH3€, MOJEIb KUCTU YEeIOBEKa U
KHCTHU HIMMIIaH3€, MOJIETHN TOPCa MIPEIKOB YEJIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0IOrHYeCKUX aJanTalHi YeIOBEKay.

Tema 6. OxoJsiorusi — Hayka O B3aHMOOTHOILIEHHMAAX OPraHU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U paszButhe dKoioruud B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOnEeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHrue B 3KOJOTUU. MOHUTOPUHT OKpY’Karollel Cpelibl: JOKaJIbHBIH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€HM uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIBTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTH HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxembl: «Paznensl skoigorun», «Metoasl skojgoruny, «Cxema MOHUTOPHHTA
OKPYXKAaroIlEeH Cpeb».

Jladoparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. OpranusmMsl u cpea 0OMTAHUA

Okonoruyecknue (akToppl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpOB:  aOMOTHYecKHWe, OMOTHYEecKHe, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axrtopos. [Ipasmino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TIPYIIBl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneprnoausm.

Temmeparypa Kkak 3kojoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToriknitoTEpMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruueckuil ¢akrop. IlpucnocoOnenuss pacteHH K MOIAEPKaHUIO
BogHOro Oamanca. Kmaccudukanmst pacreHuii 1Mo oTHOmIeHWI0O K Boje. IIpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHUs
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CpEAax.

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHH JKU3HH.



XKuznennsie Gopmbl opranu3moB. [lonstue o >xu3HeHHoOU ¢opme. KuzHneHusie (Hopmbl
pacTeHuM: JepeBbsl, KYCTapPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOHMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnueckne  ¢akropbl. Bumpl OMOTHYECKHMX  B3aWMOJCWCTBHUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyalinu3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO,  HaxJeOHHM4ecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dopuueckue, (adpuyeckue). 3HaUyCHHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHU3MOB B cpejie ooutanus. [[puHIMI KOHKYPEHTHOTO UCKIFOYEHUSI.

JdemMoHcTpauMu

Tabmuiel 1 cxeMbl: «JKoIorudeckue GpakTopbl», «CBETOBOM CHEKTPY», « IKOJIOTHUSCKUE
CPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTally XKHUBOTHBIX», «Cpenbl OOWUTaHUS OPTraHU3MOBY,
«buonoruyeckue putMel», «KusHeHHsle GopMbl pacTeHuit», « Ku3neHHbie POPMBbI JKUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jecay, «llemu mutanusy,
«XuiaudectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX JKOJOTHYECKHX (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEIIOOMBHIC W TEHEBBIHOCIMBBHIC KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEeIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHWiA, dYydela ITHII W 3Bepeld, repOapuu pacTCHH, OTHOCSIIMXCS K TUTPOPUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHs MAHHBIX TPYII, KOJJIEKIHH >KUBOTHBIX,
00UTAONINX B Pa3HBIX Cpelax, repOapuu M KOJUICKIIUUA PACTEHUN M KUBOTHBIX, 00JIaIarOIINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YUaCTBYIOIINX B PA3IMUHBIX OMOTHUECKUX B3aUMOICUCTBUSAX.

Jlaboparopnasi padora «BrisBieHHe MPUCTIOCOOICHNUNM OPTaHU3MOB K BIUSIHUIO CBETaY.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHUIO
TEeMITepaTypbI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOEHHOCTH PACTEHHH W3 pa3HbIX MecCT
oOUTaHUMY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKUE XapaKTePUCTUKH Tonyisinuu. [lomymsiusa kak Ouosioruveckas cucrema.
Ponp HeogHOpOmHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMONOTHU BUIOB B
(GhopMHUPOBaHUH MPOCTPAHCTBEHHOW CTPYKTYPHI oMy siiinii. OCHOBHBIE TTOKA3aTeNIN MO YJISIIHH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas W IOJOBas CTPYKTYypa, POXKIaeMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHS.

DKkoyioruueckasl CTpykTypa nonyiasauuu. OIeHKa YMCIEHHOCTH mnomyisuuu. JluHamuka
MOMYJISAUKA U €€ perynsius. buotndeckuii moTeHIMan nonyasanud. MoienupoBaHue TUHAMUKH
nonynsiuud. Kpussle pocta uyucineHHoctu nonyisiuud. Kpussle BbDkuBaHus. Perymsius
YUCJICHHOCTH TOMYJAIMN: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
Dkonorudeckue crpareruu BuaoB (I- u K-crparerun).

[TonsiTue 00 »dKoyOrMYecKo HUIe BUaa. MectooOutanne. MHOroMepHas MOJIEh
skosornyeckor HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoii Huu. [loreHunansHas u
peann30BaHHas HUILIN.

Bua kak cucrema mnomynsuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJECHUS M MUIpAlMi JKUBOTHBIX. bHojornueckue WHBa3UU
YyKEPOJHBIX BUOB.

JleMoOHCTpanuu

[Toptper: Ix. . XaTuynHCOH.



Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MONyIsSuny, «IpocTtpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuapl nomyiasuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMH opraHuzMammuy, «Mopenb skonorudeckoir Humm Jhx. .
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHuss CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rus coodmEecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOurectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

DOxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tencnaum). DyHKIHOHAIbHBIC OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduieckue ypOBHH.
Tpoduyeckue nenu u cetu. Abuornyeckue 00ku 3KocucteM. [1oUBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopot BeLecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNy 3KocucTeMbl. broMacca u npoaykius. IKOJI0rH4ecKre MHUpaMuIbl
yucesl, OnomMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBUuHble U BTOPUYHBIE CYKIIECCUM U HX
NPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBUS Ha cykieccud. KiuMakcHoe cooOIIecTBO.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOcUCmeMbl 03€p U peK. IDKocucmemvl Mopel U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBbI. ATpodKOCHCTeMa. ArporeHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. I'oponckas ¢iopa u dayHa.
CuHanTponu3anus ropojckod (¢ayHbl. buosornueckoe M  XO3SHCTBEHHOE 3Hau€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJAEWCTBUHA  OpraHM3MOB B
sKocucTeMax. Ponb kackaonozo s¢ghgexma u 6ud08-30ugpukamopos (Kiouesvix 6udo8) 6
@ynkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. Y CTOWYMBOCTb OPIraHMU3MOB, TMONYISAIUNA W DKOCUCTEM B  YCIIOBHUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JEHCTBUH.

Mexanuzmsl  6030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OuoLIeHO3a», « DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYMNNbl OPraHU3MOB B HSKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llemu muTanus (macTOWIMHAs, JETPUTHAs)»,
«QKosornyeckas mupaMujia ynucen», « IKoJorudeckas nupaMuga Ouomacchbly, «IKoJI0rnyecKas
nupamuna sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykieccus», «BoccTaHoBieHHE
jeca mocie moxkapay, «IKOCHUcTemMa 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEpruu B arporeHose», «IIpumepsl ypOoskocucTem».

OGopynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesja NTHI[ M 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onrcanre ypo0OIKOCUCTEMBI».

JlaGopaTopnas padora «/3yyeHue pazHOOOpa3usi MENKUX TOYBEHHBIX YWICHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B TUIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, O0JI0TO)».



IKeKypeust «IKCKYpCUsI B arpo3KOCUCTEMY (Ha MOJIE UM B TEIIIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmerranerapHas obonouka 3emid, TJ€ CYHIECTBYET HMJIM CYHIECTBOBAJa
KW3Hb. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanackoro o
o6uocdepe. O6nactu 6uocheps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero HyHKIHU.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepnl. OcodeHHocTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. J[MHamMu4yeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreoOXMMHYECKHE ITUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBeHMI B Orocdepe.

3onansHOCTh Onochepsl. [lonsTre o Gnome. OcHOBHBIE OMOMBI CYIIH: TYHJIIpa, XBOHHBIC
jeca, CMEUIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKUUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpCHOrO IMOTEHIHaNa M
OrocepHbIX PYHKITHIA.

JdeMoHcTpannn

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmunet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azorta B npupoje», «Kpyrosopor
yriaepojaa B mpupojae», «Kpyrosoport kucimopona B mpupoe», «KpyroBopoTt BOJbI B IPUPOICH,
«OcHoBHBIE OuoMbl cymmy, «Kinumarudeckue mosca 3emuu», «TyHnapay, «Taiiray,
«CMmemannbii  secy, «lllupokonucTBennbiii sec», «Crenb», «CaBanHHay, «llycTbiHgy,
«Tponrueckuii aecy.

O6opynoBanue: repbapuu paCTCHUI Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHE KPU3UChI M UX TMpUYHHBL BozjaeiicTBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3sHeHHME BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspyirenne moussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KiimMara.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENBHBIM M KUBOTHBIM wmup. OxpanHa
PACTUTEILHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI MPUPOLL. KpacHbIe KHUTH.
Oco060 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKHu.

OcHOBHBIE TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YETIOBEUECTBA U MPUPOABI. ParmonansHOe
IPUPOJIONOIL30BaHUE M COXpaHEHHE OHOoJoru4eckoro pasHooOpazus 3emsu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3nca
U €T0 BEPOSTHBIC TTOCIICCTBHSI.

Pa3BuTHE METOMOB MOHHMTOPHMHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00OCMYn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX 8UO08 U
akocucmem. OCHOBbL IKOpeadbuIUmayuy IKoCUcmem u cnoco608 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTIEM.

JleMoHCTpanun

Tabmumpl W cxeMmbl: <«3arpssHeHue atMochepbl», «3arps3HEHHE TUIPOCPEPH»,
«3arpszHeHne  mouBbl», «[lapHukoBblii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOEIN YIIPaBISIEMOTO0 MUPAY.

O6opynoBanue: Qororpaguu OXpaHsSEMbIX pPAaCTEHUH U JKUBOTHBIX KpacHoil kHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJCIEHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH JKU3HEHHBIC MJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJIOTUHU JAOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAHUs M CaMOPA3BUTHsI, PA3BUTHs BHYTPEHHEW NO3ULMHU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€OUI0 U  TpajulMsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JoMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTAallui, IO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIMpeHne >KM3HEHHOIO ONBbITa M OIbITA ACSITEIBHOCTH B IIPOLECCE peaTn3alMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH IEATEIBLHOCTH MPU CO3JAHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATH B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33]a4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMATHUKAM TMPUPOIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IICHHOCTSH CEMEWHOH KM3HU B COOTBETCTBHH C TPAIHUIMSAMH HApOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMAaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[[EHHOCTH TIPAaBWJ WHIAWBUIAYAIBHOTO M KOJUICKTHBHOTO O€301acHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTHBHOU JCSITEITLHOCTH TEXHOJIOTHUECKON M COITMAIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIESITEIIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOU AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaTn30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH Bcel
KH3HU;

7) IKOJIOTHYeCKOT0 BOCIIUTAHMS

9KOJIOTUYECKH I[eJIeco00pa3HOe OTHOIICHNE K MPHUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emMiie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHUOOpETEHHE ONbITAa IJIAHUPOBAHUS
MOCTYIKOB M OIIEHKU WX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPeIbI;

OCO3HaHHE TT100aJIBbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH UCMOJB30BaTh MPUOOPETACMBIE TIPU W3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBWJI TIOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUATHE NCUCTBUN, NMPUHOCAIIUX BPEH OKPYKAIOIIEH NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOM KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAaCTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJore KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3bIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHATILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoIeM
MUpEe Kak O €IWHCTBE TMPUPOIbI, 4YeIOBEeKa M oOOIlecTBa, B IMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOM LMBHIM3ALMU: OOECTIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00AIbHBIX
HKOJIOTMUYECKUX NPOOJIEM U OoOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHWU B LIEJISAX MOBBIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'paMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KAIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
MCCIIEIOBATEILCKYIO AESITENbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MerTanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS Y4eOHOTO mpeamera «BHOJIOTHsS» BKIIOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IISIIOCTHOCTh HAYIHOW KapTHUHBI MUPa
U crienu(uKy METOJIOB IMO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, UCCIIeJIOBaHHEe, HAOIIOJIEHNE, W3MEpPEHUE, SKCIIEPUMEHT U JPYTHE); YHHUBEPCAIbHBIC
yaeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISITUBHBIE), 00CCIIEYMBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUH OOYyYarolTuXCs;
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OHMONOTMM Ha YPOBHE CpEAHEro ooOmiero oOpa3oBaHUA Yy
oOyuaromierocsi 0yayt copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIC NEHCTBHS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4E€OHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertamnpeaMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTPaMMBbl CpeIHEro oO0Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpOOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATUSIMU );

ONpeNeNaTh 1ENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMHU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKXKe IMPOTHBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENISAM,
OILICHUBATh PUCKH MOCIIEICTBUI EATETLHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCTIONIB30BaTh PA3IUYHBIC BUIBI JESITEIBHOCTH IO TIOTYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHus, HaXOJWTh apryMEHTHl [UIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABJICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHWS B  [O3HABATENBHYI0O W  MPaKTUYECKyl0  00JiacTu
KH3HEEATCITLHOCTH;



YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJEH, Mpeajaratb OpUTHHAJIbHBIE MOIXOAbl U PpELICHHs, CTABUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIOBApsAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGoOpMauu, HEOOXOAUMOM /7S BBIIOJIHEHUS YUEOHbBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIBHYIO (OpPMY TPEACTAaBICHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HAaKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0e30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIEHO BBITIOJHEHUs IIpeyIaraéMoil 3a/Jadd, YYWUTHIBAaTH WHTEPECH U
COTJIACOBAHHOCTh MO3UILIUN APYTUX YIACTHUKOB JUANIOTA WM TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATbHONW pabOTHI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MLUU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUYECKOE TOBEJCHHE B PA3JIUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amnusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U UX PpCHICHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHMI LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBILSITH [MO3HABATEIILHYIO AEATEIbHOCTD, BBISBIATH MPOOIIEMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JEATEIBHOCTH U
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIFHO COCTaBIIATH IUIaH PELICHUs MPOOIEeMBbI ¢ Y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUI;

JAaBaTb OICHKY HOBBIM CUTYyallUAM;

pacIIMpsTh paMKU Y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUA, TIOCTOSHHO MOBBIIIATH CBOM 00pPa30BaTENIbHbIN 1 KYJIbTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIbHOCTh, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMHU [TO3HABATEIBHON PeICKCUH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA
N MBICIIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/II;'I, HCII0JIBb30BATh HpI/IéMI)I pe(i)J'ICKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTHUBBI H apT'YMEHTBI IPYTUX TPU aHAN3E Pe3yIbTaTOB AESTEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOM HEJOCTATKH U JIOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3HUIIMHU JIPYTOr0 YeIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepkaHHs ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromuXCs
6uonornu. OHM BKIIOYAIOT: crenupuuecKkue Ui OHOJOTMM Hay4dHbIE 3HAHHS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEPHpPETAllMd U NpeoOpa3oBaHUI0 3HAHHM, BHJbI
NeSITeIbHOCTH MO TOJYYEeHUIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaKk)Ke B peasIbHbIX )KMU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaThl NPEACTaBICHBI 110 r0/1aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWM 3aKOHOB MPUPOABI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHHM, KOTopas BKJIIOYAeT: OCHOBOIOJIArarolline
Ouonornyeckue TEPMHHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHHU3M, METaboIM3M, TOMEOCTas,
CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oounonoruueckne Tteopun (ierounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
MEPBOro MOKOJIEHUS, pacIICTJICHHUS, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHuuBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pAacTeHHM, JKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHMS, POTOCHMHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBeKa M UX (YHKIHUSAMH, MEXIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JIJISl I0KA3aTeNIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

yMEHHUE pelaTbh OWOJIOTHYECKHEe 33JayM, BBIABJIATH MPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH MpOIIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINIOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYECKHE padOThl, COOMI0IaTh MpaBHUiia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJIOTHH, DKOJIOTHH U
MeIUIUHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

YMEHHUE OLIEHUBaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAampaBiIeHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sCTBA, MUILEBOM
MPOMBIIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HHTEPEC, HAIMpPaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOEGHHUs ydeOHoro mnpeamera «buonorust» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTe U poJIi OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IOPUPOBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYEeCTBA, a TaKKE B PELICHUU BOIPOCOB
palMoHaIbHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONMpPEIeSICHHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUL,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoidronoHHass Tteopusi Y. JlapBuHa,
CHUHTETHYecKass Teopus sBoirouuu), yueHus (A. H. CesepuoBa — 0 myTsSX M HalpaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbuxa,
HKOJIOTUYECKON MUpaMuIbl SHEPTUHU ), Tunote3sl (runore3a «mupa PHK» V. I'unbepra);

yYMEHUE BIAJETh OCHOBHBIMH METOJAaMHM HAy4yHOIO II03HAHMSA, HCIOJIb3YyeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX MU3MEHEHUH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJOB, OMOIE€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYIISAIUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIlpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHEe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCUCTEM U HPUCHOCOOICHUSAMHU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKH )KUBBIX CUCTEM, IIPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTUYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHUH B 9KOCUCTEMAaxX CBOEI MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHU3MOB PpA3HBIX CHUCTEMaTHMYECKUX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOWTAaHWsS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

yMEHHUE pelaTh OWOJIOTHYECKHE 33a1a4M, BBIABIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMH TPOIIECCAaMH W SIBIICHHSMH, J€JaTh BBIBOJABI H
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCcCIeI0BaHNs, aHATM3UPOBATh MOJYYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIATh
MOJTy9YeHHBIC PE3Y/IbTAaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

YMEHHUE OIICHMBATh THUIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HHU, 4YeIOBEKa U
YeNIOBEYECKHX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEeJOTBPAIICHHS TII00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIISTh OCO3HAHHBIN BBIOOp Oyaylel mpodeccuoHanbHON AeSITEIbHOCTH B
o0mactd  OWOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YIIyOIISATh
MIO3HABATENIbHBI WHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJOJDKEHHE OHMOJOrMY4ecKoro oO0pa3oBaHMs B OpraHM3alUsIX CpPEIHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaudecTBO yacoB JIeKTPOHHbIE
. HaunmeHoBaHue pa3iesioB U TeEM (undpoBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaRanecxue 0GpazoBaTEIbHbIC
padoThI padcoThI pecypebi
1 Buoorus kak Hayka 1 https://m.edso0.ru/863e8c60
2 JKuBble CHCTEMBI U X M3YYEHUE 2 https://m.edso0.ru/863e8c60
3 Buoiorus kieTku 2 0.5 https://m.eds00.ru/863e8c60
4 XUMHYECKast OpraHu3arus KICTKH 10 1 1 https://m.edso0.ru/863e8c60
5 CtpoeHue U QYHKIHU KICTKH 8 1 2 https://m.eds00.ru/863e8c60
6 OOMeH BemECTS 1 NPEBPAIIICHHAC SHEPIHH B 9 1 https://m.eds00.ru/863e8c60
KJIETKE
7 HaCHeHCTBeHIfa’I uH(pOpMaNus 1 9 1 0.5 https://m.edso00.ru/863e8c60
peanm3anus eé B KIETKe
8 JKV3HEHHBIN IUKII KIETKA 6 1 https://m.eds00.ru/863e8c60
9 CtpoeHue U GYHKIMHA OPraHU3MOB 17 1 1.5 https://m.eds00.ru/863e8c60
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/863e8c60
11 I'enerika — Hayka 0 HaCICACTBEHHOCTH U 2 0.5 https://m.eds00.ru/863e8c60
U3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 1 https://m.eds00.ru/863e8c60
13 3aKOHOMEPHOCTH M3MEHUYHUBOCTH 6 1 https://m.eds00.ru/863e8c60
14 I'eneTnKa yenoBeka 3 1 0.5 https://m.eds00.ru/863e8c60
15 Cernexiysi OpraHiu3MOB 4 1 https://m.eds00.ru/863e8c60
16 buorexnonorns u cunrerHecKas 4 https://m.eds00.ru/863e8c60
onoorus
17 PesepBHOE Bpemst 1 https://m.eds00.ru/863e8c60
OBIIEE KOJIMYECTBO YACOB I10 102 6 13

ITPOTPAMME
IHHOYPOYHOE IINTAHUPOBAHHUE
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10 KJIACC YIJYBJEHHBIN

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoabueie  Ipaxriyeckue fll3y'leﬂl/lﬂ :)lﬁ]()l;gOBaTeﬂbl-lble
padoTshI padoThI pecype
1 Buonorus kak KOMIIEKCHast HAyKa U Kak 1
YacTh COBPEMEHHOTO OOIIECTBA 01.09.2023
2 JKuBbl€ CUCTEMBI 1 IX CBOMCTBA 1 06.09 2023
3 YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1 06.09.2023
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1
Kiterounas Teopust 08.09.2023
MeTo/1bl MONEKYISIPHON U KIETOYHOMN
ouonorun. [Ipaktuyeckas padora
5 «M3yueHne MeTo10B KJIETOYHOU OMOJIOTHU 1 05
(xpoMatorpadus, 3nexTpodopes, ' 13.09.2023
muddepeHaIbHOe HEeHTpUyrupoBatue,
[TLIP)»
6 XUMHUYECKUH COCTaB KIIETKH 1 13.09.2023
7 MuHepalibHbI€ BEIIECTBa KJIETKH, UX 1
Ouosiornueckas poib 15.09.2023
Opraanyeckue BenecTBa KIeTKH — OEJKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX ' 20.09.2023
peaxkuuii»
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1
0enKoB 20.09.2023
10 Opranuyeckue BeecTBa KIeTKH — 1
YTJI€BOJIbI 22.09.2023




11

12

OpFaHI/I‘iCCKI/IC BCIICCTBA KJIICTKHU —
JIUITU ABI

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

27.09.2023

27.09.2023

13

14

Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocharsr (HTD)
CexsennpoBanue JJHK. Metoss
T€HOMUKH, TPAHCKPUTITOMUKH,
IIPOTEOMUKHU. METOIbI CTPYKTYpHOU
Ounonoruu.

29.09.2023

04.10.2023

15

16

17

18

KoHnTtposbHas padora 1 mo teme
"XuMuueckasi opraHu3amus KiaeTku"

Tumnsl K1eTOK. HpOKapI/IOTI/I‘IeCKaH KIJICTKa

CrpoeHnue 3yKapuoTUYECKON KIIETKH.
[TpakTunyeckas pabdora «3ydyeHue cBoicTB
KJIETOYHOU MEMOpaHbI»

IToBepXHOCTHBIN anmapar KJIEeTKU

0.5

04.10.2023

06.10.2023

11.10.2023

11.10.2023

19

20

OnHOMeMOpaHHbIE OPraHOU/IbI KIETKH.
[IpakTuueckas pabora «M3yuenue
JIBYDKEHUS [IUTOIJIa3Mbl B PACTUTEIbHBIX
KJIETKaX»

[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:
MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas
paborta «VccnenoBanue mia3Monnsa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

0.5

0.5

13.10.2023

18.10.2023

21

HememOpaHHBIE OpraHOUIBI KIIETKH.
Crpoenuie U GyHKIUH s7pa

18.10.2023

22

CpaBHI/ITCJIBHaH XapPaKTCPUCTHKA KIICTOK

0.5




sykapuort. JlabopaTopHas pabora
«M3yueHne CTpOCHUS KIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

20.10.2023

23

24

KonTtponbnas pabdora 2 o teme "CtpoeHue
KJIETKH"

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CcTOpOoHBI MeTabomm3Ma. Turbel oOMeHa
BeriectB. JlaboparopHas pabota
«M3yveHune KaTaTuTHYECKON aKTHBHOCTH
(bepMEeHTOB (Ha TpUMEPEe aMUITa3bl WITH
KaTaia3bl)»

25.10.2023

25.10.2023

25

DepMeHTaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3yuenue hepMEeHTATUBHOTO
pacIerieH s IepoKCHaa BOAOPoOa B
pPacTUTEIHHBIX M JKUBOTHBIX KIIETKAX)

0.5

27.10.2023

26

27

28

benku-akTuBaTOPHI M OCIKH-UHTUOUTOPEI
ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunres

08.11.2023

08.11.2023

10.11.2023

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

15.11.2023

30

31

AHa’poOHbBIEe OpraHu3MbL. Bus
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXQHUSI

AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHYECKOro oOMeHa

15.11.2023

17.11.2023

32

DHeprusi MeMOpPaHHOTO TpaJueHTa




npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

22.11.2023

33 Peakmyi MaTpraHOTO CHHTE3a 99 11.2023
34 TpaHckpunus — MAaTPUYHBIA CHHTE3
PHK 24.11.2023
35 Tpancismus u e€ 3tarmbl 29 11.2023
36 KoaupoBanue amuHokucior. Ponb
pubocoMm B OMOCHHTE3€E Oelika 29.11.2023
37 Opranuzaiys reHoMa y mpoKapuor u
YKapHOT 01.12.2023
38 MonexynsipHbIe MEXaHU3MBbI YKCIIPECCHU
TEHOB Y 9YKapHoT 06.12.2023
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 U obnurarHble mapa3utsl. [IpakTuyeckas 0.5 06.12.2023
pabota «Co3naHue MOZEI BUPYyCa»
BupycHsle 3a00s1eBaHus yelloBeKa,
40 KUBOTHBIX, pacTeHunid. HaHoTexHOoIOTHH B 08.12.2023
OMOJIOTUU ¥ MEAULIMHE.
Konrponsnas pabdora 3 o teme "O6MeH
41 BEIIECTB B KJ'IeTIv(e. Peanmaum" 13.12.2023
HacJIeICTBEHHON MH(popMaIiu
42 Ku3HEeHHBIN UK KIETKH 13.12.2023
43 Matpuunslii cunte3 JJTHK 15.12.2023
Xpomocomsl. JITaboparopHast pabota
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5 20.12.2023
MHUKpOIpenapaTax»»
45 JleneHnue KJIETKM — MHUTO3

20.12.2023




Turnel k1eTok. KapuoknHes U IIUTOKHHES.
JlaboparopHas pabota «HabmoaeHue

46 MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa 0.5 22.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsums xKU3HEHHOTO LIMKJIA KIIETOK 27122023
48 OpranusMm Kaxk eMHOE LIeJI0e 27 12.2023
49 Tkanu pacrenuii. JJaboparopuas pabora 05
«M3yueHue TKaHel pacTeHUII» ' 29.12.2023
TkaHU )KHUBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5 10.01.2024
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.
51 JlaboparopHas pabota «3ydyeHue opranoB 0.5 10.01.2024
I[BETKOBOT'O PACTECHUS
52 Ornopa Tena opraHu3MoB 12.01.2024
53 JIBuKeHMEe OpraHu3MOB 17.01.2024
54 [TuTanue opraHu3MoB 17.01.2024
55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapurenbHas cucTeMa 4eaoBeKa 19.01.2024
56 JIpIxaHue opraHu3MoB 24.01.2024
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YelioBeKa 24.01.2024
58 TpaHCcoOpT BelecTB y OpraHu3MoB 26.01.2024
59 KpoBeHoCHas cucTteMa o3BOHOYHBIX
JKUBOTHBIX U YE€JIOBEKa 31.01.2024




60

Briienenue y opranusmosn

31.01.2024
61 3amuTa y OpraHu3MoB 02.02.2024
62 NMMmyHHas cucrema yenoBeka 07.02.2024
PazapaxuMoCTh ¥ peryisinust y
63 opranu3MoB. ['yMopanbHas peryasinus u
SH/IOKPUHHAs CUCTEMA )KMBOTHBIX U 07.02.2024
YyeloBeKa
64 KonTponbnas pabota 4 o teme "CtpoeHue
1 QYHKITUH OPraHu3MOB" 09.02.2024
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 14.02.2024
66 [TosoBoe pa3zMHOKEHHE 14.02.2024
o Meiios 16.02.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 05
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' 21.02.2024
TOTOBBIX MUKpOIIpenapaTax»
69 WuauBuayalibHOE pa3BUTHE OPraHU3MOB
— OHTOT€HE3 21.02.2024
70 3akiaaka OpraHoB U TKaHEH U3
3apOIBIIIEBHIX JIUCTKOB 28.02.2024
PocT u pa3BuTHE KHBOTHBIX.
71 JlaboparopHas paboTa «BbisiBIeHUE 05
MIPU3HAKOB CXOJICTBA 3apPOJIBIIIEH ' 28.02.2024
MO3BOHOYHBIX JKHBOTHBIX)
72 PasMHOXeHUE U pa3BUTHE PACTCHU. 05
JlabopaTtopHnast pabota «CTpoeHue OpraHoB ' 01.03.2024




Pa3MHOXKCHHS BBICIINUX paCTCHHfI>>

73

74

75

76

HCTOpI/ISI CTaHOBJICHHUSA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtophast pabota «Jlpo3zodriia kak
00BEKT TCHETUYECKUX UCCIICIOBAHUIN

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HaKoB. MoHOrHOpuaHOE
ckpeuuBanue. [Ipaktuaeckas pabora
"H3yueHue pe3ynbTaToB MOHOIHOPUHOTO
CKpeLIBaHus y qpo30Quisr"

I{uTonmorunueckre OCHOBBI
MOHOTHOPHIAHOTO CKPEIIUBAHUS

0.5

0.5

06.03.2024

06.03.2024

13.03.2024

13.03.2024

77

AHanu3upymrouiee CKpeluBaHue.
Henonnoe ntomuHupoBaHue

15.03.2024

78

79

JIuruOpuiHOe CKpeIMBaHHE.
[TpakTudeckas padora «M3yueHue
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBaAHUS
y 1p030(OUITBI»

[{utonornyeckne OCHOBBI TUTUOPHUIHOTO
CKpEILMBaHUS

0.5

20.03.2024

20.03.2024

80

81

CIIGHJ'IGHHOG HAaCJICOJOBAaHUEC NPU3HAKOB

XpOMOCOMHaH TEOpHUA HACIICACTBEHHOCTU

22.03.2024

03.04.2024

82

I'eneTuka nona

03.04.2024

83

I'enotun kak LexoCTHAs CUCTEMA.
I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS
pacTeHUH, )KUBOTHBIX U YEIIOBEKA

05.04.2024

84

KonTtponpHas padora 5 o Teme
"3aKOHOMEPHOCTH HacaeaoBaHUs"

10.04.2024




85

86

N3MeHunBOCTH NpU3HAKOB. BUibl
U3MEHYUBOCTUA

MonudukamonHas U3MEHYHBOCTh

10.04.2024

12.04.2024

87

88

BapuannoHHbI# psii 1 BapualiMoOHHAs
KkpuBas. JlabopaTopHas pabora
«HccnenoBanune 3aKOHOMEPHOCTEN
MOIU(DUKATTMIOHHON U3MEHUHNBOCTH.
[TocTpoenre BapualiiOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»

I'enoTunnaeckass U3MEHUYMBOCTb.
KoMOnHaThBHAs NU3MEHYHMBOCTE

0.5

17.04.2024

17.04.2024

89

90

91

MyTanuoHHast U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO
mpoiiecca. DMUTCHETHKA U YTTUT€HOMUKA
I'enernka genoBeka. [IpakTuueckas pabora
«CocraBneHue 1 aHaIu3 POJAOCIOBHOIN

0.5

0.5

19.04.2024

24.04.2024

24.04.2024

92

93

[TpomesxyTouHas arTecTanus -
KOHTpOJIbHas paboTa

MeTo1pI MEAUITMHCKOM T€HETHKH.
3HaueHNE MEIUIIMHCKON T€HETHKHU B
MPEIOTBPALIEHUH U JICUCHUHU
TeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

26.04.2024

03.05.2024

94

95

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaGopaTtopHnas paborta «/3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ] JOMAITHHX
JKUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlabopaTtopHnast pabota «/3yueHne MeTo10B

0.5

0.5

08.05.2024

08.05.2024




CCJICKIIMH paCTeHHﬁ>>

96

JlocTrKeHMs CeEKIIMU PaCTEHUN 1
*KUBOTHBIX. [IpakTuueckas pabora

«ITpuBHBKa pacTeHU» 15.05.2024
97 CoxpaHenue, U3y4eHHe U UCIOJIb30BaHUE 1

TEHETUYECKUX PECYPCOB 15.05.2024

buoTexHonorus kak Hayka U 0Tpacib
P iyuene o6scros Srotexsotor» 1 17.06.2024
99 OcHOBHBIC HANPABICHUS CHHTETUYCCKOM 1

OuoJIOrHH 22.05.2024
100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUS 1 99 05.2024
101 MenunuHcke OMOTEXHOJIOTUA 1 24.05.2024
102 PesepsHbiit ypok. IloBTOpeHue, 1

0000111eHHEe, cCUCTEMATH3ali 3HAHUH 24.05.2024

OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; mosu
penakiueii [Taceunnka B.B., Axumoneproe oomectBo «M3narensctBo «IIpocBemieHue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

. H. [Tonomapera «xonorus», M., u3narensckuii ieHTp «Benrana-I'pady», 2001 r.;

N. H. ITonomapesa, JI. B. Cumonosa, B. C. Kyumenko. buosorus, Metonuueckoe
nocobue. M., I3narensckuit ieHTp «Benrana-I'pad», 2013 r.;

I'. A. Boponuna, C. H. McakoBa. buonorndeckuii TpeHaxep. [lonroroBka k u”TOropoi
arrecrauuu. 5-11 knacc. Jlunakruueckue marepuansl. M., u3garensckuii neHTp «Benrana-
I'pad», 2015 .

Boponos H.H., Cyxopykosa H.H. OBomtounonnoe yuenue. M: "IIpocsemenne”,2008.
PyBunckuii A.O., Bricorckas JI.B. O0mias 6uonorus ( ¢ yriryOJaeHHbIM H3y4YeHUEM
npenmera). M: "[Ipocsemenue," 2009.

Kucenés 3.C., Markosa A.H. I'enetuka. M: "[Ipocsemienue"” 2008

Metoanueckoe nocodue k yueonuky B.M.CuBornazosa, U.b.Aradonooii, E.T.3axapoBoii
«buonorus. O6uias ouonorus. 10 kinacc. ba3zoBsiii ypoBens» MuriakoBa B.H., Aragonosa
W.b., CuBornazos B.1.

Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 xiace

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka [IOK

https://m.edso0.ru/863e8c60



