©

[

(¥
[*

MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo o0pazoBanuss Camapckoii 001acTu

JenmapramenT o0pa3oBanus r.o. Camapa
MBOY «llIkoaa Ne 73» r.o. Camapa

PACCMOTPEHA ITPOBEPEHHO YTBEPX/IEHA
[Ipencenarens MO 3amecturensb qupektopa  Jupexrop MbOY
€CTECTBEHHO-HAYYHOT O "[lxoma Ne 73" r.o.
HuKiia Kony3zanosa H.. Camapa
ot «29» aBrycra 2025r.
Konyszanosa H.H. Hpoxmxa H.b.
[TpoTtokomn Ne 4 ot «28» [Tpuka3 Ne 273-o1 oT «29»
aBrycra 2025r. aBrycta 2025r.
PABOYASA ITPOI'PAMMA

o C

(ID 8839005)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

st ooyvaromuxest 10 —11 kiaccos

Moanucan: Opoxoxka
Hatanba bopucosHa
DN: C=RU, O=MBOY

LLlkona Ne73,
CN=[poxmoxa

Hatanbsa bopucosHa,
E=school73-samara

@mail.ru
OcHoBaHue: A
ABMISIOCb aBTOPOM
9TOro JOKYMEHTa
MecTononoxeHue:
MECTO noanucaHus
HaTta: 2025.09.15
15:55:06+04'00
Foxit PDF Reader
Bepcus: 11.2.1

Camapa 2025






MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeaMery "buomnorus" (nmamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
®I'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMeTHOW obnacth «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbIe yaeOHBIC
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
nuddepentpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
NPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, CpeHUM TTPOoeCCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4YEOHBIX MPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HaHMs, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t npeacraBieHue o eI
U 3a7la4ax M3y4dyeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
omnpenenseT o00s3aTeNbHOe (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KAHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYyeT MOCIEA0BATEIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEM oOydaromuxcs. B mporpamme mo Ouonoruu peain3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Onarojaps dYemMy [MpOCMAaTpPUBAETCS  HAMpPaBICHHOCTh  Ha
NOCJIEAYIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBILLUICHUS], IPEACTABIEHUH O 310pOBOM 00pa3e *KU3HHU, HA BOCIUTaHHE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel MpUpoaHOM cpeae. B mporpaMMe mo OMOJIOTHHM TakKe
MOKa3aHbl BO3MOXKHOCTH y4yeOHoro mnpeamera «buonorus» B peanusauuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4YeHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUs
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopa3oBaHUs
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluxcs 0 AKUBOU MPHUPO/IEe, OCHOBAX MOJIEKYJIIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHU3alMsX  CPEAHETO
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMSA MOJy4aroT pa3Butue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJCHUS MTPUKIIAHOTO U MMOMCKOBOTO
XapakTepa, KOTOPblE MOXHO MCIOJIb30BATh KaK OPUEHTHUPHI JJIs MOCIEIYIOLIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Crpykrypa mporpaMMmbl 1o ydeOHOMY mpeamery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTMYECKOTO pa3Hoo0pa3us aneTsl. Tak, B 10 kitacce usyyarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUH, AMOPHUOJOTMHM U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYaroluMXxcs MO OOTaHUKE, 300JI0TMH, aHATOMMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKJIAAHBIX aCleKTaX OMOJOrMYecKux 3HaHuM. [{s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN



OpraHM3allMd JKUBBIX CHUCTEM pAa3HOr0 paHra M MpuoOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro npeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YalomMXCd C METOJAMM TIIO3HAHMS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU  CaMOCTOSITEJILHOTO IPOBEIEHUSI OHOJOTMYECKUX HCCIIEJOBAHUNA B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHUEe OOYyYalolUMHUCS  YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJOTMEH M CUMBOJIMKOM; YCTAaHABIIMBATH CBSI3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATh  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HAayYHbI€ OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Y 00YYarOIIMXCsl MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOrMUYECKOT0 UCCIEA0BAHNUS, IPOBEICHHS SKCIIEPUMEHTAIIBHBIX HCCIEI0BaHUH,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJCHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOM,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIOIB30BAHUH (COOITIOIEHUE TTPABIII TOBECHHUSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3JI0POBBbS U 3I0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUIM U YMEHUI B MOBCEHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromUMUCS
WHIUBUyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

Ot00p OpraHu3auMOHHBIX (OPM, METOJOB M CPEACTB OOydeHMs] OHOIOrHU
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakTUYecKux pabor. Taxxke ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX padoT,
TEMaTHKa KOTOPHIX OMPEACIIAETCS YIUTEIEM Ha OCHOBE HMEIOIINXCSI MaTEPHAILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ovonoruu.  buonormyeckue HaAyKdu M HU3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA YEJIOBEKAa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

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

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO0 COCTaBa, JIMCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIH, MOIMYJISITUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPTraHU3AIUY.

N3yuyenue xuBbix cucteM. Metonel Ouosornueckoir Hayku. HaOmtonenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKH M €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KWUBOW MaTepun», «YPOBHH OpraHU3alUU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYI0BaHUE AJI TPOBEICHUS HAOIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIESKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHiuaIbHoe IEeHTPUdyrupoBaHue,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEATE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuui. MuHepaibHbIE BEIIeCTBa KJIETKH, UX OUoJoTHUuecKas poib. Pob
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO0mwmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOJIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucinotsel. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Monekyiae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMoDU3NYECKUEe UCCIeIOBaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpertsi: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOB),
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyabl ATOy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (NIEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{uto3onb. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHoU bl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[loyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactui. llepBuunble,
BTOPHYHBIE M CJIOKHBIC TNIACTUBI (DOTOCHHTE3UPYIOIMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l/3ydyeHue CTpOE€HHSI KIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunrteza. CetoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHuEe pa3auuHbIX PaKTOpoOB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Suepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEILIECTB Tiepe] aHadPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: JIx. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE ISl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
IPOKapHOT U YKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['mmoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a0051eBanus 4yenoBeka, xKuBOTHBIX, pacteruii. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvie hynkyuu d6enxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbnos, . Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1ukia, ero mnepuoabl W peryisuusa. Wurtepdaza u  MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perummkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHbelii  Habopsl  xpoMocoMm. ['omosiormunble  xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «Muto3», «CTpoeHHE
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEICITEIIbHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIoOHUAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Txanu pactenuii. TUIBI paCTUTENbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIUUA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE TNuIeBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe nbixanue. [[prxatenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpalieHus. DBOIIOLHOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHHU3Mbl paOOThI OpraHoB BbiAcicHUs. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
Hepona. OOpazoBaHue MOYH y YeJIOBEKa.

3amyra y OpraHu3MoOB. 3aluTa y OJHOKJIETOYHBIX OpPraHu3MoB. Cropbl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema yenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PasngpaxxuMocTs W perymsanus y  OpraHusmoB. PasnpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJBI. JBOIOLHUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [{eficTBHE rOpMOHOB. B3anMocBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PACTCHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«AMMmyHUTETY, «Ku1miegynonojsocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHbIE CHUCTEMbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHEe THIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHbIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. Pa3MHoOKeHnEe ¥ pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecro B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaTorene3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOIMMTAIOMNUX. 3apOJBIIICBbIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3akiaJKka TUlaHa CTPOCHUSA JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha >MOpHUOHAIBHOE PAa3BUTHE PaA3IMYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHSI, UX PaACIPOCTpaHEHHE B MpUPOJE. THIBI pOCTa >KMBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u paszputue pacreHuil. ['amerodur m cropodut. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocombl», «I'amertorenesy», «CtpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pAaCTCHUIN», «KU3HEHHBIN LMK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMAaTO30HU/10B, MOJEINb «L MK pa3BUTHS JISATYILLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

HcTtopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTUU I'E€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. BaBunosa, A. H. benozepckoro, I'. [. Kaprieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS .

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOo00pa3us THOPUIOB MepBoro nokojeHus. [lpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacumierienre npu3HAaKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJIeJOBaHMsI PU3HAKOB. [{uTonornueckrne 0OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUSI.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXAy I'€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHbli 1oji. ['eHernueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HaciienoBanue pu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MONOrMYECKUX  MPOIECCOB, IMOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HacJIeICTBEHHON NH(POpPMAIIMU B OKOJIEHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrenyieHHOEe HAaclieI0BaHUWE MPHU3HAKOB y Apo30odumiby, «['eHeTuka momnay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJOB TEPBOTrO TOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAaLlMM 3aKOHA HE3aBHUCUMOIO HACJIEIOBAHUA IPU3HAKOB, MOJEINb IS



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIIC/ICTBCHHASL.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUITMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOr0 pa3HoO0pa3us B MpeAesiax OJHOIO BU/A.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W TMOJIOBbIE MyTauuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuel u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MyTaruiny.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, IATOT€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OO0Je3HH 4YeloBeKa. boJie3HM C HAcleACTBEHHOM MPelpacioyiOKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «TE€HEeTHYEeCKOTO rpy3a». DTUYECKUE ACHEKTHI UCCICHOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernyeckue (GakToppl MOBBIIIEHHONM YYBCTBUTEIBHOCTH YeEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuubl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4YEHUsS T€HETUKH
yesoBeKkay, «l'eHeTnueckue 3a001eBaHNsI YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanus u cenekuusi. 3apoKICHHUE CEJEKIUN U JOMECTUKALUN. Y YEHNE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJis CENEKIIMOHHON pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHnoTuna MOTOMCTBa U OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 moyueHrs ucXoIHOTO MaTepHuata Jijisl CEICKIIUU.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUIN3aLIUs.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunmsauus. llpeononenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuBHbIX MEexXHOI02UM.

JleMoHCTpanun

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPACTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IIpakTnueckas padora «lIpuBrnBKa pacTeHHI.

IKckypeust «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAs OMOJIOT U

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKpPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliuX He BCTPEUYaroIIMecs B IPUPOie OMOCUHTETUYECKUE TTYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6morexnosoruu. [locrrenomuas nudposas menunuaa. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynutener OPBU, ycTaHOBiIEeHHME MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nH)eHepusn», «I eHHass HHXKEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHMN B
omnosioruu

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBroKy1ue cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, [x. Xonaein, . K.
benses.

Tabmurs! u cxembl: «Cucrema xxuBoit mpupoas! (ro K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«I[lopoasl Tomy6eit», «MHuorooOpa3ue KylbTypHbIX (opMm KamycThl», «I[lopomabl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tonynsuus Kak 3jeMEeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYLIUE CUJIbI) 3BOJTIOLUUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusxX. DpPexT ocHOBaTelIs.
Ippexm Oymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHooopaszus:
npuuunsl u cireocmsus. llposenenue sgpghexma opeiigha 2enos 8 6ONLUUX U MATLIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWKYIIUMA, CTAOWIM3UPYIOMIMK,  pa3phIBAIOIIUI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! prcnocobsIeHnid y Opranu3MoB: Mopdoorudeckue, Gu3noIOTUIECKUE,
Oonoxumuyeckue, ToBeAeHUYeckHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: ajuIonaTpu4YecKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOIOTHU B pa3paboTKe HayYHBIX METOJIOB COXPaHEHUS
OonopazHooOpasusi. MHUKPOIBOIIONMA M KOSBOJIOUHMSA Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass H3MEHUYUBOCTHY», «llomymnsimonHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapaun—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«["eorpaduueckas U30sA1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsIIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema JehlcTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « UHTyCTpUambHBbIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas okpacka KUBOTHBIX», «DU3HOIOTUYECKUE
ananrauuny, <«lIpucrnocoOGnIeHHOCTh OpraHu3MoB U €€ OTHOCUTEIbHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0pazoBaHue TPEX BUIOB JIAHIBILIEH,
«9JKoNOoru4ecKoe BHUI000pa30BaHUWE BUAOB CUHULY, «llonumuiomasl pacteHuin»,
«KanycTHO-pe1euHblil rTuOpuIy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUJAOB, OOPA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emiau. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ydbie  smepe»,  «Cteronedansy,  «Puanodputey,  «CeMeHHbIE
nanopoTHUkW», «buoreorpaduyeckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa W IIUMIIAH3€», «l JTaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apPOKICHUS KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emi 1 MeTOAbI €€ n3ydeHus. VickoraeMple OpraHnuecKre OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0oau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxokaeHME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOKIEHHE IIBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxaenne ampuobuii u pentwimi. [IponcxokaeHHe MICKONMUTAIONIMX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030H, kaitHo301. OO11as XapaKTepUCTUKA KJIMMaTa U T€0J0rM4YeCKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIECTBUS MAacCCOBBIX BbIMHpaHHW. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamutanuanw, JI. Ilacrep, . . Meunnkos, A. W.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKoi 3BOMIOIUNY, «CXxeMa 00pa3oBaHMs FyKapHOT
nyTéM cumoOuorenesa», «Cucrema xKuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxksierounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnuey, «Miexkonuraromue», «Pa3Butue KU3HU B apXeUCcKou dpe», «PaszButue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuu pPACTEHH pa3IMYHBIX OTHAENOB, KOJJIEKIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
B033peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIC CTaauu aHTpororeHe3a. PaHHue uenoBekooOpas3Hbie O00€3bSIHBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEKU YeI0BEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. UelmoBeK NpAMOXOISIIUN U IIEPBBIM BBIXO JIFOJACH 32
npenensl Agpuxu. YenoBek reitenboeprekuii — o0umit mpeok HeaHAepTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpenenamu Adpuku. [lameoreneruka u
najeoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YyeJIoBeKa.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpaswmiickas),  aBCTpajOo-HErpoujHAs  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  yenoBeuecknx  pac. HayyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ AQHTPOIOJOTUS U MAaJC0aHTPOMNOJIOTHUS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpaMuA

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeToibl aHTPONOJOTHUNY, «[ 0JIOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepransup», « KpoMaHbOHIBIY,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKIACHUS 4YeJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0cCOOEHHOCTEH CTPOCHHUS CKejeTa
YyeJI0oBeKa, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHue u pa3BuThe dkojioruu B Tpyaax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUpOAHBIE W JiabopaTtopHbie. MoenupoBaHue B HKOJIOTUA. MOHHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJIOTHUYECKON IPAMOTHOCTH HACEIICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOUIEHWIO K cBeTy. CurHajbHas pojb CBETa.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
NOJJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHusi opranu3moB. [Iprcnoco0iaeHnst opraHu3MoB K )KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 Ku3HEHHOHN popMe. XKu3HEHHBIC
dbopMbl pacTeHMil: AEpeBbs, KyCTAapHUKU, KYCTAapHUYKH, MHOTOJIETHHE TpPaBBhl,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DH3MONIOrHYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIE, TEHEIIOOMBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE pAacTEHUs], repOapuy U KOJJIEKLUU TETJIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMIMX B Pa3HbIX cpenax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IUYHBIX OMOTUYECKUX B3AUMOJEHCTBHUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMma. Poib HEOHOPOAHOCTU Cpelibl, GU3NUECKUX OaphepoB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUSA. Perymnsius YWCICHHOCTH TOMYJAIHA: poyib (PaKToOpoB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Hui. [loTeHnManbHas U peaau3oBaHHAs HUIIIN.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJIOTHYECKUE XapAKTEPUCTHKU MOMYJISLUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

Oo6opynoBanue: repbapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKeanos. IKocucmemvl mMyHOp, J1ecos, cmeneu, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PAZHbLLIX MUN0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoneHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIBHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHAsA)», «IKOJOTHYEecKas NupaMuaa YUCe,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBIIeHHE Jieca MOce
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJIbTYpPHBIX U IMKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEITh
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «IKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000J04YKa 3€MIIM, TJI€ CYIISCTBYET WIIH
CyILLECTBOBaJIA ’KM3Hb. Pa3BuTHe npeacrtaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyliecTBOBaHusa Onocdepsl. OcodeHHOCTH OHMOChEphl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMEUIAHHBIE W IIMPOKOJIMCTBEHHBIC JIECA, CTEINHW, CABAaHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

[Toptpetsi: B. Y. Bepuanckuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemannsiii jgec», «IIIupoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpszHeHne BO3yIIHON cpeibl. OXpaHa BO3/1yXa. 3arpsi3HeHUEe BOIHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M XKUBOTHBIA MuUp. OxpaHa
paCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacasie kHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emin. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no cocmoAHUl0 OMOENbHLIX U008 u dkocucmem. (OcHoOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arps3Henue nouBb», «[lapHukoBbIi 3d ek, «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



Oo6opynoBanue: ¢otorpapuu OXpaHsSEeMbIX pPACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTHUECKOU KYJIBbTYPHI,
CnocobHoCcmu cmasums eI U CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIAMH U HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOUN NESITEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IpakTaHCKOW UJICHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM MIPUPOJIBI,
JOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYaIlMI0 W TMPUHHMATh OCO3HAHHBIC peIIeHHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MMOHMMAHME U pealinu3alys 3I0POBOro U 6€301macHOro o0pasa *Ku3HH (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3iu4HbiM cepaM NMpodheCCUOHATIBHON JEATEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aJBLHOTO XapaKTepa KOJOTHUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE MPU N3YUECHUN OMOJIOTHY 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANTPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAILATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHIECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OHOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpYXKaloleM MHUpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEIHUIIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUCHHMS HAa OCHOBE HAy4yHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO ICATEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yiabTaThl OCBOCHHs ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHBIE, pETYJISTHUBHBIE),
obecneunBaromye GopMupoBaHrue GyHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMM  O0YyYarolMXCs; CIIOCOOHOCTh  OOY4YarOIIMXCS  UCIOJIb30BaTh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAIBHON MTPAKTHUKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHBIE NEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbIC, JEOyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJIOTUYECKHUX OOBEKTaX, a TakKkKe
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BHUJBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh aPTYMEHTHI JUIs JOKA3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTrHHAIbHbBIE MOIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJOTMYECKUX CJOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpOBaTh 3alpPOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU €CTBUSIMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEJILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJ]a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOAMH OOINEHWS M B3aWMOJCHUCTBHUS, MMOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pedJeKCuH KaK  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHThl JPYTHX IIPU aHaJU3€ pe3yJIbTATOB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JPYrOro 4eJIoBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHust  oOydaromuxcs  Owonorud. OHHM — BKIJIIOYAIOT:
cnenuuyeckue st OMOJIOTMHM HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peaNbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynpTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMoOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BIIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUUECKHE TEPMHUHBI W TOHATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOTO IOKOJEHUS, PACHICIVIEHUs, YUCTOThl T'aMET, HE3aBHUCHUMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctyd H. M. BaBuiioa), npuHIMNIbI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BbIICIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHHI, JKUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEAEITEIHbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PAaCTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHa BeliecTB (MeTad0Iu3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MeW03a, TaMETOTeHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO PA3BUTHS, T€HOTUNOM U (HEHOTUNIOM, (EHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsI JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OpAaTOpHbIE M MpaKkTUYecKHe padoThl, COOJ0ATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaTbl HAa  yYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIICHMBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUM B
o0acTv GMOJIOTHUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyayIieil mpodeccHoHaTbHON
JESATETLHOCTH B 00JacCTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIUsIX CPETHETO
po(eCCHOHATILHOTO U BHICIIETO OOpa30BaHMUS.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce JOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBl MHpA, B IIO3HAHWHM 33aKOHOB MPHUPOJbI M PELIEHUU 3KOJOTHMYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHI, dKOocHCcTeMa, Ouocdepa), OHMOJIOTHYECKUE TEOPUU
(3BommronronHasa teopus Y. J[apBHHA, CHHTETUYECKAs] TEOPUS IBOJIIOIUM ), YUEHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbI DHEpPruM), runore3sl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucanue, u3MepeHue, HaOMIOJEHUE, SKCIIEPUMEHT), CIIOCOOAaMHU BBIABICHUS U
OLICHKM aHTPOIOT€HHBIX H3MEHEHHI B PUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUAS  JBWKYIIMX ~ CHJ  DBOJIOIMM  Ha  TeHOQOHJ  TOMYJSIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3M MEXAY IMPOLECCAMU 3BOJIOLNH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpelbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOJUMOCTH COXpAaHEHHs MHOToOOpa3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHPYS IEJb WCCICIOBAHUS, AHAIM3UPOBATH TOJyYCHHBIE
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOIIECTB, M
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHUusX;

yYMEHHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YTIYyOJIATh TO3HABATENbHBI WMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYyMOIIEH  Tpodeccmt W MPOAOHKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YIHEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTU U 5 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTUYECKAsk OMOJIOTUS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie  Tpakriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0Tusl BUJIOB U MOIMYJISILUMA 1 0.5
9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
JKuBble cucTeMbl U X CBOWCTBA 1
YpoBHEBas OpraHu3aius KUBbIX CUCTEM
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 1

Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OMOJIOTUU
(xpomatorpadus, snexTpodopes,
TuddepeHmaIbHOe HeHTpU(yTrupoBaHue,
ITLIP)»

6 XUMHYECKUHN COCTAB KJIIETKU 1

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»
CaoiicTBa, Ki1accuduxanys 1 GyHKIun
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Oprannueckue BenlecTBa KIETKH — JIUIHUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunaTpudocarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHON OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUSI 0.5
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)»

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MUTOXOH/IPHH, TUIacTH L. JIabopaTopHast 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHoOU/IbI KIETKH

22 Ctpoenue u GyHKIMH s1Ipa




23

CpaBHuUTENNbHAS XapaKTEPUCTUKA KIETOK
sykapuot. Jlaboparopnas pabota «3yuenue
CTPOECHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

24

ACCI/IMI/IJISII_[I/ISI U JUCCUMMIIANINUA — ABEC
CTOpOHBI MeTabosm3Ma. Tumel oOMeHa
BemecTB. JlabopaTopnas pabora «3yuenue
KaTaJINTUYECKOM aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMUJIa3bl WK KaTala3bl)»

25

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclleIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOpH! M OCIKH-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dorocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe po1ieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHaspoOHbIe OpraHu3Mbl. Bunisl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

AspoOHBIE OpraHU3MBI. DTarbl
HHEPreTHYECKOro oOMeHa

32

33

OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.

Cunre3 AT®: pabora npotonHoit AT®-
CUHTA3bI

Peakuum MmatpuyHoro cuHTesa




34

Tpanckpunuus — Marpuunbiid cuate3 PHK

35 Tpancismus u e€ 3Tambl
36 Koauposanue amunokuciot. Ponb pubocom
B OMocuHTE3e Oenka
37 Opranuzanys reHoMa y IPOKapHoOT U
DYKapHOT
38 MonekymsipHble MEXaHU3Mbl SKCIIPECCUU
TEHOB Y 9YKapHOT
Bupycer — HekieTouHbIe (POPMBI KU3HU U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3anue MOJIesIu BUpyca»
40 BupycHsie 3a001eBaHNs YellOBEKa,
JKUBOTHBIX, PACTCHUI
41 HanorexHosnoruu B 6MOJI0TUN ¥ MEULIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenapaTax»
45 JleneHue KJIETKM — MHTO3
Tumns! kiietok. KaproknHes ¥ IUTOKUHES.
JlaGopatopHas pabota «HaOnronenue Mutosa
46 B KJIETKaX KOHYMKa KOpEeIIKa JyKa (Ha 0.5
TOTOBBIX MUKpOIpenapaTax)» Perymsus
KU3HEHHOTO IUKJIa
47 KonTtponbhast padora Ne 1
48 Opranu3M Kak eIuHOE 11eI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 1 0.5
«M3y4eHune TKkaHeH pacTeHU
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHue TkaHeh 1 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabora «/3yueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHus

52 Ornopa Tena opraHu3MoOB

53 JIBI>KeHNE OpraHn3MOB

54 [TutaHue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[MumeBapuTenbHas cucremMa 4elioBeKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YyesoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX 1
YKUBOTHBIX U YEIIOBEKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucTema ueroBeka 1

63 Pa3znpaxumocTs U perynsinus y OpraHu3MoB 1

64 ['ymopanbHast peryssius U dHIOKpUHHAS 1
cucTeMa KUBOTHBIX M YelloBeKa

65 KonTponbras padora Ne 2 1




66

®opMbl pa3MHOKeHUs opranu3MoB. [lonoBoe
pa3sMHOXKEHUE

67

68

69

Meiios

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

0.5

70

71

72

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIeHIE IPU3HAKOB CXOJICTBA
3apOIbIIIEeH TO3BOHOYHBIX YKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

Hcropus cTaHOBIIEHNS U pa3BUTHUS TEHETUKH
KaK HayKu

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast paborta «JIpo3zodmniia kak
00BEKT TEHETUYECKUX UCCIIENOBAHUI)Y

3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[TpakTnueckas pabota "U3ydyenue
PE3yaBTaTOB MOHOTHOPHTHOTO CKPEITMBAHUS
y npo3opuier"

0.5

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMHHHPOBAHHE
JuruGpunnoe ckpenuBanue. [Ipaktuueckas
78 pabota «3ydyeHue pe3ybTaToB 1 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30PUIBI»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAaHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1
U3MEHUYUBOCTH
86 MonuduxamonHas u3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
kpuBas. JlaboparopHas pabota
87 «HccnenoBanue 3aKkOHOMEPHOCTEH 1 05
MOIU(PUKATTHOHHOW U3MEHUYHUBOCTH. '
[TocTpoenne BapualimoOHHOTO psa U
BAapUALIMOHHON KPUBOII»
88 ['eHOTHTIYECKAst U3MEHUHNBOCTD. 1

KoMmOnnaTuBHasg H3MEHYUBOCTD




89

MyrauroHHas U3MEHUMBOCTh. [IpakTnueckas
pabora «MyTtanuu y apo3oduiibl (Ha
TFOTOBBIX MUKpOIIpEnapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IpoLiecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MerTtoansl MEAUIIMHCKON N'eHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaHIGHI/II/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yuenne meTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

#KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

KonTtponbHast padora Ne 3

buotexHoiorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

0.5




OcHOBHBIC HAMPABICHUS CHHTETUICCKOM
100 1
OHOJIOTHHU
101 XpOMOCOMHas U T€HHasi MHXEHEPUs 1
102 Menunuackre OMOTEXHOIOT NI 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 135




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakruueckue B —
padoThI padoThI pecypeni
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JIBM>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOAIBOJIIOIHS 1 MaKPOIBOJFOIIHS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIHUU 1
9 Dddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOPJIBIIIKA
10 Murpauuu. M3onumuu nonymsumii: 1
reorpaduyeckas, Ouonormueckas
11 EctecTtBeHHbIl 0TOOp — HanpaBIISIOLINI 1

(hakTOp PBOTIOITUN




12

[TosoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «3yderrne apoMop§o30B u
HMO0aANTALMI Y PACTCHUH U )KUBOTHBIX»

[Tpumepbl IPUCTIOCOOICHUH Y OPTraHU3MOB:
MopdosIoTHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, TTIOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY

0.5

0.5

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHION

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTar
MHUKPO3BOJTIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

Makpossontonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOIOLIUN

20

21

22

buoreorpaduueckre METOIbI H3yUCHUS
IBOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPABHUTEIHHO-
Mopdororuueckre MeToIbl U3yIeHHs
DBOJTIOIUHN

MOHCKYHHPHO-FCHCTI/ILICCKI/IG,
OHMOXMMHUYECKUE U MaTeMaTUUECKUE METOABI
HU3YUCHUS 5BOJIFOITNU




23

OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

AnantuBHas paauanus. HepaBHOMepHOCTh

24 TEMITOB 3BOJIOIIUU

o5 Hay4Hble TUIIOTE3BbI IPOUCXOXKICHUS KU3HU
Ha 3emuie

26 JloHay4dHBIE MIPEACTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
IBOJTIOIIAH

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopnas padota «3yueHue u 0
OIMCAHNE UCKOTIAEMBIX OCTATKOB JIPCBHUX &
OpPTaHHU3MOB»

30 Huarnoctuueckas padora Ne 1

31 HauanbHble 3Tansl oprannyeckoin
HBOJIIOIIMH. DBOTIOIHS SYKAPHOT
OCHOBHBIE 3TaITbl BOJIOIUU PACTUTESIIHEHOTO

32 mupa. [Ipaktuueckas padora «M3yuenue 0
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HBIX &
OTJICIIOB)»

33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «3ydeHne 0cOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJie 1O 3paM U

nepuojam




MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPU3HUCHI MPOIILIIOTO
37 CoBpeMEHHBII 3KOJOTMYECKUI KPU3HC, Er0
0COOEHHOCTHU
38 CoBpeMeHHas CHCTeMa OPTaHUYECKOT0 MUpPa
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe
41 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUN
yeJIoBEKA
MecTo 4enoBeka B CHCTEME OpPraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3ydeHue 0
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, &
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a
m CooTHOIIIeHHE OMOJIOTHYECKHUX U
COLIMAJILHBIX (PAaKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 Ilaneorenernka u majieoreHOMHUKA
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [IpakTuueckas pabota
48 «M3ydeHne 3K0JIOTMUeCKUX a/lalTalnui 0.5
YeJI0BEKa
49 MeXIUCIUTITMHAPHBIE METO B
aHTPOTIOJIOTUHI
50 Jmaraoctrueckas pabora No 2




3apoxaeHUE U pa3BUTHE IKOJIOTUU. MeTo bl

51 skojoruu. JlaboparopHas pabora «M3ydueHue 1 0.5
METO/0B KOJIOTMUECKUX UCCIIET0BaHUI»

52 3HaueHne YKOJIOTNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dxonorudeckue GakTopsbl 1
Abuotnueckue akropsl. CBET Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
AbuoTtnueckue dakropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO TEMIIEPaTyphbl»
Abunotnyeckue gpakropbl. BnaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 buonorunueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTM4ECKHE XapaKTEPUCTUKH MOMYJIALUN 1




OcHOBHBIC TOKA3aTeIN NOMMyJIAIHUU:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIN MOMYJISIIHN:

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEpPTHOCTh, MUTPAILIAN

65 DKoJoru4eckasi CTpyKTypa nonyJssiuu

66 JluHamMuKa MOMyJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH. 1
KpuBbie BEDKUBaHUS
Dkonoruveckas Huia Bujaa. JlaboparopHas

68 pabora «IIpucnocoOneHus ceMsiH pacTeHUI 1 0.5
K pacceneHuIo»

69 Bun kak cucrema nmomysnsiui 1

70 Juarnoctuueckast pabora Ne 3 1

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3 1

72 DKocucTema Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BemecTB 1 MOTOK YHEPTUH B 1
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMU/IbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P 1
U peK. DKOCUCTEMBI MOPEN U OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 1
TYHJIp, IECOB, CTEMEH, MyCTHIHB

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1




Ypboakocucremsl. [IpakTuaeckas pabora

80 «3yuenne u onucanue ypoosKOCUCTEMBI» 05
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICYICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 00009Ka
3emnn

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsI

86 Kpyrosopots! BenecTs u
OMOTeOXUMHUECKUE IIUKIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6uoCheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHUUBOTO
Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI
ParmonansHO€ IPUPOIONIOIB30BAHNE

94 COoXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us

3emin




O6006meHue o Teme «MUKPOIBOIIOIUS U €€

95 1
pe3yIbTAThI»

96 O6o6muienne o Teme «MaKpOIBOIIOIHS U €€ 1
PE3YIIBTATHI»

97 O606mmenue o reme «IIporcxoxaeHue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O6o6menne no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06o0menue no reme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O06o0meHue 1o Teme «OpraHu3Msbl U cpena

100 1
oOUTaHHN

101 O6061ueH1/ie o TeMe «DKOJIOTHS BUJIOB H 1
TTOTTYJTSITTHI

102 O600mmenue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopmMupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKA3HEHHO  BAXHBIX  COIHAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHpPOBAaHUU ILIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DHKOCHCTEM (ONMCAHHUE, HU3MEPEHHE, IPOBEIECHUE
HaOroieHui); crocob6aMu BBISBICHHS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb HCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4EeHHBIE PE3YJIbTAThl U J1€1aTh BBIBO/IBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMbIMU BCJIMYMHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OUOJIOTHYECKUe TEPMHUHBI U TIOHSTUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJIEJICTBEHHOCTD, U3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IIBanna, M.
[Ineitnena, P. BupxoBa; K10oHaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJbIIIICBOTO CXOACTBA K. B3pa, OBOJJOIMOHHAA




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornorene3a Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauéna;
yuenue H.WM. BaBuioBa o neHTpax MHOTr000Opa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pactenuii, ydeHue A.H. CesepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB T. MopraHa; TOMOJOTMYECKMX psAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBbI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEILIECTB; dTallaMH KJIETOYHOTO IIUKJIa U dKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  TpoIeccaMd  3BONIOUMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3UYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUIM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPHUOT U IYKAPUOT; OJHOKIETOUYHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MPOTEKAININX B OpPraHU3MaX pPACTEHUH, XKUBOTHBIX U UEIOBEKQ,
OMONOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonm3m),
WH(POPMAIIUU U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei103a, FaMeTOreHe3a, YMOpPHOreHe3a, mocTIMOPHOHAIEHOTO
pa3BUTHSA, PA3MHOKCHHUS, WHIUBUIYaIbHOTO pPAa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TI€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIATPUYECKOTO BHJIO00PA30BAHUS, BIUSHUS JBIKYIIUX CHJI
OBOJIONMK HAa TEeHO(OHA MOMYJSALUHU; IPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHUS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMUpOBaHHOCTb YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT M JYKAPUOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHUS, pa3BHTUS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB JSKOCHUCTEM, aHTPOTOTECHHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYyTrOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JOKa3aTelbCTBA
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBSA3HU
OpraHM3MOB U Cpeabl OOWTAHMS;, EIMHCTBAa YEJIOBEUYECKHX pac;
HEOOXOJMMOCTH  3JI0pOBOro  oOpa3a  KHM3HHM,  COXpaHEHHUs
pa3sHoOOpa3usi BUJOB U SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKAHUST, HHTEPIPETUPOBATH ITUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOiembl. DyHIaMEHTaIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHMS B OUOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoruueckuii), ouocdepusiii. Ilporeccel, mpoucxondime B >KUBBIX
cucremax. OCHOBHBIE TpHU3HAKU KUBOTO. JKH3HBb Kak ¢opMa CyIIEeCTBOBAHHUSA

MaTepuun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. IloHATHEe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotesa. Ilonatue BbIOOpDKM U €€ AOCTOBepHOCTb. Pa3zbpoc B
Ouosornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHEl HCKaXXEHUS PE3yJbTAaTOB dKcepuMeHTa. [IoHATHE cTaTHCTUYECKOro

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOpHs OTKpPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadusi, 3nekTpodopes, METOJI MEYEHBIX aTOMOB, Iu(hepeHInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHThL. Boja u
€€ poJb Kak pacTBOPUTEINS, pEareHTa, y4yacTHe B CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOPEryJAlud. MUHepallbHbIe BEUIECTBA KJIETKH, UX OHOJOTHYEcKas poJib.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue GyHKIIUNA OEITKOB.
VYrneBoabl. MoHOcaxapupl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUIbI.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jluuael. ['mppodunbHO-ruapodoOHBIE cBoOlicTBa. Kitaccudukammsi aTumuaos.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIun
mumuaoB.  OOmme cBOicTBa  OHONOrMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocTh. [Ipasmno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieaue u ononornueckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynkunu AT®. BoccraHOBIEHHBIE TEPEHOCYNKH, UX (DYHKIHH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunbl  kineTrok: »sykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kietounas creHka OakTtepuil u apxe.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenne u QyHKIIMOHUPOBAHHUE DYKAPUOTHUYECKOW KIIeTKH. IlmazMaTmueckas
MeMOpaHna (razmanemma). CTpyKTypa ria3mMaTiieckoi MeMOpansl. TpaHcrnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancnopt). [lomymponuniaeMmocts MemOpanbl. PaGoTa HaTpuii-KaJIneBOTO
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[utorumasma. Llurozons. Llutockener. /[Bmxkenue nuromiaazmbl. OpraHousl
kieTkd. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: DSHAOIUIA3MaTHYECKas CETh

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U QyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIiXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwii
(arpanymsipHbIi) SHIOMIIA3MaTUYeCKUN peTuKyiayMm. CekperopHas (QyHKIUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenre u (GyHKIUU MUTOXOHIApUM M miactul. llepBuuHble, BTOPUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (yHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunamenTsl. MBpbIIIeYHbIE KIETKH.
Muxkpotpybouku. Kietounsiit nentp. CTpoeHHE U ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiit OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTUTENbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIi. YuacTie Kuciopoga B 0OMEHHbIX
nporeccax. ODHepreTuueckoe obOecriedeHue KieTku: npeBpauieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Merabonu3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JCHCTBUA.
Kodepmentsl. Ominumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHre3. Poib
XJIOpOIIacToB B mpouecce ¢orocunTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHPYIOLTIE OaKTepuH, *Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHHTE3a.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENTN OONE3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoib MUTOXOHIAPHUI B
mporeccax ~ OMONOTMYECKOTO  OKHCHeHusa.  Lukinyeckue — peaxiuu.
OxuciurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHadpOOHBIM. DP(HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — MHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTUIAPAUICIHHOCTH,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranuzanys reHoMa y IpOKapuoT M dyKapuoT. Peryssaius akTHBHOCTH T'€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsanus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekneTouHble OPMBI KH3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )XuBoTHbIX, pacteHuii. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITNUHCKHUC HpO6JI€MI)I

Knerounblii 1uxn, ero mnepuoisl M perymauusa. HMHrepdaza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku x
nenenuto. Ilpecunrernueckuit  (MOCTMUTOTHYECKUM), CHUHTETHUYECKHH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JMIUIOMAHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kaprokunes u nuTokuHe3. buojormdeckoe 3Ha4eHHE MUTO3A.
Perynsamus muToTMYEecKOro nukia KieTku. IIporpammupyemas kieToyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OnoJIornyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTuBHOE) U
nojioBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIMA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B Meinosze. Kpoccunrosep. buonormueckunii
CMBICJI M€103a U MOJIOBOTO ITporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pasButhe. ['ameTorenes y >kuBOTHbIX. Iloj0BbIE XKele3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KiIEeTOK. CrepMaTtoreHe3 M OOTEHE3.
Crtpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIOZIOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JarymkH). Apoonenne. Tumbl gpodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIYKLHKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KAaK PE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpumoHaneHBI mepuoxa. [Ipsimoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€Cro3BOHOYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bHoOJOrmueckoe 3Ha4eHHE MPSIMOTO M HENPSMOIO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
perysisMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmHoxkenne u pasButHe pacteHuid. ['ameroput u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meinosa.
lI'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUI0I0TBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl DPEryisiluud OHTOIEHEe3a y PpacTEeHUH W

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHbBIC
TCHETHYCCKHE IMOHATHS W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3urora, rerepo3urora, 4YucrTas JIMHUA, FH6pI/I,Z[BI, T'CHOTMUII, (I)GHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpeuBanue. llepBelii  3akoH MeHzaenst —  3aKOH
ennHooOpa3uss THOPHIOB TEPBOrO TMOKOJEHUs. [IpaBUio JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronorunueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupyroiiee ckpemuBanue. [IpoMexxyTouHbIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGorer T. Moprana. CueruieHHOE
HACJIEIOBAaHUE T'€HOB, HAPYIICHHUE CIECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld noJi. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMoaelCcTBHE HeEaICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMHpOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(pUKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIHMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON H3MEHUYMBOCTH: KOMOWHATHBHAS, MYTAIL[HIOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHYMBOCTH B CO3JaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranuoHHas U3MEHYUBOCTb. BHU/IbI MyTallnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
Mytaiuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauuid. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEACTBEHHOMN
m3menuuBoctn  (H.U. Basuios). BhesnepHas ~ U3MEHUYHMBOCTH M

HacCJICaACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
YCJIOBCKaA. MCTOHBI HU3YyUCHUA T€HCTUKU YCJIOBCKaA: FCHC&HOFHHGCKHﬁ,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MONYJISAIIMOHHO-CTaTUCTUICCKUH,
MOJICKYJIIpHO-TeHeTHUeckuid.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIbBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XpPOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bojesHnm ¢ HaCIeICTBEHHOM
MIPEIPaCIOI0KEHHOCTHI0. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYEeHHe
H.M. BaBwioBa 0 IeHTpax MPOUCXOXKICHUS W MHOTroo0pasus KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO3IaHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1sl CeeKIMOHHON paOoThlI.
Metoapl ceneKunOHHON paboTbl. VcKyccTBEHHBIH OTOOp: MAaccoBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeniell mo motoMctBy. OTOOpP MO T€HOTUITY € IOMOIIBIO OLIEHKU
(eHoTUna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METoJl CENEKIIMOHHON pa0doThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opM
opranusmoB. lcrnonp30BaHME T'€HOMHOIO PENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CEJIeKIHH.
[lomyuenne nomumuionoB. BHyTpuBHmoBas ruOpuanzanus. biauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
rubpuan3aius. [lpeononenue Gecrutonusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJOTHS:
xjie0oneyeHne, IMOJy4eHHEe  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTMYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pekoMOnHaHTHBIX JIHK. JlocTmwkeHuss W mepcneKTUBBI
XpPOMOCOMHOM UM TEHHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OPraHMueCcKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpuniuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHEe I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE TPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  [IBuKeHHE  OJHOKIETOYHBIX
OpPraHu3MoOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoroknerounble  pacreHus. B3auMocBA3bp  4acTed  MHOTOKIETOYHOIO
opranusma. TkaHH, OpraHbl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpraHbl pacTeHUH. DyHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHUHEPAIbHBIX BEIIECTB
pacteHusmu. J{pixanue pactenuil. Auddysus razos yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryssnus y opraHu3smMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3anMOCBs3p YacTei MHOTIOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 11enoe. ['omeocTas. TkaHu )KMBOTHBIX M YelTOBEKa. TUITBI
JKABOTHBIX TKAaHEH: JMUTENHMAIbHASA, COCIMHUTEIbHAsI, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeleTbl OAHOKIECTOYHBIX W MHOTOKIETOYHBIX
KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanume xkuBOTHbIX. IluTanue
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

U JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

5.4

JIpIXaHu€e TMO3BOHOYHBIX UBOTHBIX. DBOJIOIMOHHOE YCIOXHEHUE CTPOCHUS
JIETKUX IMO3BOHOYHKIX KMBOTHEIX. JIbIXaTelIbHAS CHCTEMA YelIoBeKa. MeXaHu3M
BEHTWJISIIMM JIETKUX Yy NTUI W MJEKOMUTAIOMMX. TpaHCHOPT BELIECTB Y
OpraHnu3MoB. TpaHCHOPT BELIECTB y >KMBOTHBIX. KpOBeHOCHasi cuctemMa M eé
opranbl. KpoBeHOCHass  cucrema  IO3BOHOYHBIX  KUBOTHbIX. Kpyru
KpOBOOOpAIICHHs. DBOJIONHUOHHBIC YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMbI TTO3BOHOYHBIX KMBOTHBIX. BhigeneHue y opranusmoB. Beiaenenue y
*KUBOTHBIX. CoKpatuTesbHble Bakyosid. Opranbl BbiaenaeHus. CBA3b MOJOCTH
TeJla C KPOBEHOCHOM U BBIAEIUTEILHON CUCTEMAaMU. BhlieIeHUE Y TO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M HX
MPOU3BOHBIE.

PazgpaxkumocTs 1 perynsauus y opranu3MoB. PazapaxkuMocTb y OJHOKIETOYHBIX
Oprann3MoB. Takcuchl. Pa3apa)kMMOCTh M pEryysiidsg y MHOTOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pediekTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. DBOMIOUHUOHHOE YCIOKHEHHE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anropuTtMoB M mporpamm s dPQPEKTHBHON (YHKIHOHAIBHON
AHHOTAIlMM  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

OpraHsl 1 CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Peduekc u pednexkropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHas peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHble v yCI0BHBIE pedIeKCh

3ammTa opranusma ot 6ose3neit. mmyHnHas cucrema denoBeka. KieTouHbiit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTET. Teopusi KIOHaJIbHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poub

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepale, KPOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

Hpixanue yenoBeka. Jluddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

nbIxanus. [[prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keye3bl.  BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACJIICHU. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIoBeKa: MblmedHas cucteMa. CKeleTHBIC MBIIINBI 1 UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedarenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3Boitonuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HACJEACTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonuu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast 3BOJIIOLIMOHHAs OMO0JIOTHsl. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsauus kak 3jIeMEHTapHas €AMHMLA HBOJOLMU. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3HOOOpa3usi U CTPYKTYpbl NMOMyisiuuid. V3meHeHnue
reHooHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajuiened B momymsuusx. Oddext
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIii 0TOOp — HampaBisoommii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOT0 0TOOpa: ABWXKYIIMN, CTaOMIM3UPYIOLIUH, pa3phIBarOIINi
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh  OPraHU3MOB ~ Kak  pe3y/lbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOVIU3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJ'IBHOCTB 9BOJJIIOLITMOHHBIX ITPOLICCCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Posnb 3BOMIOIIMOHHON OMONIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
OnopasHooOpasus. MUKPOIBOMIONUS U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHn3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CHOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p! n3ydeHus sBotoun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue odnactu 3emian. Buabr-sanemuxn
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
OBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumenTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYeHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBmia) IBOONHH. HeoOpaTuMOCTh JBOFOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunble rumore3sl NpPOUCXOXKAEHUS KU3HU Ha 3emie. AOHUOreHe3 W
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  SKU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOXJEHHUs KU3HM U €€
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Tallbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruveckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHbBI CHUHTE3 OpraHMYecKuX
BemectB u3 Heoprannueckux. Omeir C. Mwmwmiepa u I'. FOpu. OGpa3oBanue
noinMepoB u3 MoHoMmepoB. KoanepBatnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reHeTnueckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u Metoasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust u e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Ipbl, HEPUOBL, JTOXH.

HauansHele sTansl opranndeckoil 3Boatonnd. [losiBienune n 3Boronys mepBbIx

KJIETOK. OBomonus Mertabonn3ma. BO3HUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpoMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIOLUHUOHHOE MPOUCXOXKICHUE
BUpYycOB. IlponcxoxaeHne MHOIOKJIETOYHBIX OpraHuM3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHU U
3aBoeBaHMe uMHU cymHd. CemeHHble pacTeHus. [IpoucxoxnaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl S3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benckas dayna. KeMOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX
Ttunos. [lepBrie XOpA0BbIE )KUBOTHBIE. ZKU3HBb B BOJIE€. DBOIIOLUS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHne MICKOTMUTAOINX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie 10 ApaM U IEPUOJIaM: apXeld, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas XapakTepucTUKa KIMMaTa M TEO0JIOIMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJOTMYECKHE KpHU3UCHl mpouuioro. [IpuumHel u
CIIEJICTBUSL MAcCOBBIX BhIMUpaHui. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHtpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeroBeka. COBpeMEHHbBIE HAyUHBIE TEOPUHU.
CxozcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JI0T0-O0MOXUMHYECKHE,
noBefeHueckue. OTiMuus yenoBeka OT JKUBOTHBIX. IIpsmoxoxkaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKUE, COLMANIbHBIE.
CooTHolleHrne OMOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaMM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monel. YenoBek yMenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuil — oOIMi MpeloK HeaHIepPTaIbCKOIO YeIOBEKa U YeJIoBeKa
pazymHoro. YenoBek HeaHAEPTAIBbCKUM KaK BHJ JIFOJEH XOJIOAHOIO KJIMMATa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBeHHBI OTOOp B MOMYISIMAX
YenoBeka. MyTalMoOHHbIN nporiecc ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
npeiid reHo, Murpanus 1 «3p@eKT ocHOBaTes» B MOMYJISLMIX COBPEMEHHOIO
4eIJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpouJHasi (PKBATOpUAIbHAsl), MOHTOJIOUHAS
(a3uarcko-aMepuKaHcKkasi). Bpemst u myTu paccesieHUsl 4eloBeKa IO IUIaHeTe.
EnuHctBO  4enmoBedeckux pac. HaydHasg HecOCTOATENBHOCTH pacus3Ma.
[TprucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha Mopdonorui u

(bl/I3I/IOJ'IOl"I/IIO YCI0BCKa

OKOCHCTEMEI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY’KaIoIel Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TT100abHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropos. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TorepanTHOCTh. DBpUOHMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak dkojorumueckuil ¢akrop. J[lelicTBue Ttemieparypsl Ha
opranusmsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacteHHM K
NOJ/IepXKaHuI0 BogHOro Oananca. Kiaccudukanus pacTeHHid M0 OTHOILEHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0COOEHHOCTH cpel oOuTaHUs opraHu3MoB. [IpHcrnocobieHHst OpraHu3MOB K
KU3HU B Pa3HBIX CPElaX.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [IprUcroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [TousTue o xuzHeHHou dopme. Ku3HEeHHBIE
(OpMBI pacTeHUM: JEpPEeBbs, KyCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPaBBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buibl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, Koomepars, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTUYECKUX B3aUMOACHCTBHIA I CYIICCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [[pUHINI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsus kak Ouojoruueckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HUecKiX 0apbepoB U OCOOCHHOCTEH
O6uoJIoruyu BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPhI MOMYJISILIUHA.
OcCHOBHBIE ITOKAa3aTeNM MOMYJSALHMUA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyiasinuu. OneHKa 4YHMCIEHHOCTH IOIIYJISLHH.
JluHaMyKa MONyJSALUU U €€ peryssiusa. buoTuyeckuii NOTeHIMaNI MOMYJIALHH.
MopenupoBanne aAuHaMUKKM —nonyiasanuu. KpuBele pocTa  YHCIEHHOCTH
nonyisinuu. Kpussle BbpkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POJIb
(GakTOpOoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[TonsitTue o0 »sKkonoruueckod Hume Buga. MecrooOutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruynncona. PasMepsl dKoJornueckou
Humu. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpalUdl  >KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamu B OuolleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJIOKHM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopuyeckue ypoBHH. Tpoduueckue Lenu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcHOBHBIE MTOKa3aTeNN 3KOcUCTEMBL. buomacca u npoayKuus. JKOJIOIrMUECKHe
MMpaMHJIbl YUCell, 0MOMacChl U SHEPTHH.

HanpaBieHnHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX I[IPUYUHBI. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasHooOpasume u  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOIOIE€HHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mexny aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u (ayna. CunHanTponmszanus TrOpOJCKOW ¢ayHbl. buonorumueckoe u
XO03sICTBEHHOE 3HAUEHHE arpo’IKOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTHU
(opMHPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoC PHEPIrUM U BELIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 53KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps 1 ero PyHKINU.
3aKOHOMEPHOCTH cyIlecTBoBaHusl Omocdepbl. OcobeHHOCTH OHOChephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIBI (yrieponaa, as3ora).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHble U IIUPOKOIMCTBEHHBIE Jeca, CTENH, CABaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaIa 1
O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3HUCHI U UX MPUYUHBL. Bo3aeiicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOIHOM CpeIbI.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOreHHOE BO3/EICTBHE HA PACTUTEIbHBIA M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMIBI OXPaHbl IPUPOJBI.
Kpacubie xnuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA U MPUPOJIBL.
PammonanbHOe  MPUPOIOIONB30BAaHME M COXpPaHEHHE  OMOJOTMYECKOIo

pa3zHooOpasus 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue crucremsl U nipouecchl; 10 kiace. yriyOoieHHoe
ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonorndeckue cuctemsl u miporecchl; 10 kimace. yrimyo6iaeHHOE

obyuenue. TepemoB A.B., Iletpocora P.A. OG11ecTBO ¢ OrpaHHYCHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

OI'MC MOS lIkona

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'C Mos llkoma
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