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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (mamee - Ouosiorusi) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

Cornacao monoxenussiMm PI'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
n3yJaeMble Ha YTIIYOJIEHHOM YypOBHE, SIBIIIOTCS CrocoOoMm muddepeHmanim
oOyYeHHsI Ha YPOBHE CpPEIHETrO OOIero oOpa30BaHUS W NPHU3BAHBI OOCCICYHTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEJIHUM OOILIKUM, CpEIHUM
po(eCcCUOHANIBHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIbld U3 ITHUX
y4eOHBIX MPEAMETOB JOJKEH OBITh OPUEHTUPOBAH Ha NMPUOPUTETHOE PELICHHE
00pa30BaTeNbHBIX, BOCHHUTATENBbHBIX M PAa3BUBAIOLIMX 3a7a4, CBA3AHHBIX C
npodopueHTanuei o0yJarImmxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
o0jacTi HAy4YHOrO 3HAHUS, CBSI3aHHOTO € OWOJIOTMEW, MEIULUHOM, 3KOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueoHoMy npeaMety «bruonorus» Jaét npeAcTaBieHUe O LeIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompeeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feiraM ¢ TeMmaM, paclpelesieHue I0 Kiaccawm,
PEKOMEHIYeT MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uoioruu peain3oBaH
IPUHLIKI IPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTHH HA YPOBHE OCHOBHOTO O0ILIEr0
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABICHHOCTh  Ha
NOCJIEAyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAaHHBIX Ha
(dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBILLUICHUS], IPEACTABICHUH O 30pOBOM 00pa3e *KU3HU, Ha BOCIIUTAaHHE OEPEKHOTO
OTHOINIEHUS K OKPYXKAIoIIel MPUpOIHOH cpene. B mporpamme 1mo 6MOIOTHH TaKkKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBanniit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJibTaTaM 00y4YeHHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB Y4EOHO-
MO3HABATEJIbHON JIEATEIBHOCTH OOYyYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero obuiero oopa3oBaHUs
3aBepIaeT OMOJIOrHYecKoe 00pa3oBaHME B IIKOJIE U OPUEHTHUPOBAH HA pacIlIupeHue
U yriIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha YIUIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmmpeHsl U yriayOneHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takxke HHTErpamus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOW OHMOJIOTUH, AMOPHUOJIOTMU U OHOJIOTHUU
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
¢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,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOIMyJIsLuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepuaia B COACPXKaHUHU MPOTpaMMbl
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 «buonorus» Ha yriryoJIEHHOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON AESITEIbHOCTH, CBSI3aHHOW C OuoJIoTMEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYarOIIMMHCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3suh U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTHU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopun ©W B nOpupone (HaOMOJAEeHUE, U3MEpPEHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBlIaZicHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLUATBHO-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 COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00JI€BaHUI, TIPaBUIa MOBEJACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS UHTEUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJICIUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TeHEeTUYECKOM IPAMOTHOCTH, O0IIEeH KYJIbTYphI OBEICHUS B IPUPOJIE; MHTErPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXXarolux Jrojed  (coOmrogeHuss Mep NOporiIakTUKd — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BbIOOpa  OOy4YarOIIMMHCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJyenyronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO11ee 4yncI0 4YacoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTMH Ha YIIIyOJIEHHOM
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).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWsS W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
po¢heCCHOHAILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNE JTAOOPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEIIEM Ha OCHOBE MMEIOIITMXCSI MaTepUaIbHO-
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
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiorneld. 3HauyeHUE OHMOJIOTUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

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

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

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsitue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue: 1abopaTopHOEe 000pYI0BaHUE JIsI TPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OHOJIOTMHM:  MHKPOCKOIUS,
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», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

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

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€IKOBOM MOjeKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoasl. MoHOCaxapuabl, AUCaXxapyuibl, OJIMTOCAXAPUIbI U MTOIUCAXaPHUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdOoOHEBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OOIue cBONCTBAa OMOJIOrMUECKUX MEMOpaH — TEKy4eCTh, ClIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkenupoBanue [J{HK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cunmes OUOMOEKYI U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyNn JUnuAoBy», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

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

Tema S. CTpoeHue u pyHKIMH KICTKH

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



CrtpoeHue npokapuoTHUecKoil kineTku. Kinetounas crenka 6aktepuil u apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (tTurazmanemma). CTpykTypa miia3MaTH4ecKkoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOITUTO3, (aronurTos3. Dk301uTo3. Knerounas crenka. CTpykTypa U GyHKIAA
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murorumasma. [{utozons. Lutockener. [IBuxkenue nuroruiazmbel. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJbIKW, JHM30COMBI, HMX CTPOCHWE | (PYHKIUU. B3anmMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ 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 KieTok. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxondpuii u niacmuod. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouasl kieTku CTpoeHue M (QPyHKIIMM HEeMeMOpaHHBIX
OpraHoOuI0B KJICTKH. PuGocompr. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapuoILia3Ma, SIIPHIINIKA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

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

JleMoHCTpanun



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

Tabmuupbl 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.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopnass pabGora «JccnenoBaHue miazMoiM3a M JEIUIa3MOJIM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEUIECTB: aBTOTPO(PHBIA U TreTepoTpodHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benmku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHuEe pa3auuHbIX PaKTOpoOB Ha
CKOPOCTh (poToCHHTE3a. 3HaUECHHUE (POTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKHCIIeHHE, WIH KJIETOYHOE JbIxaHue. Poiab MUTOXOHIpUI B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpPYAOBAaHHE IJII TPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. 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 2eHos. OpraHusalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOIIECCOB B KJleTKe. KileTOUHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUOoI02UYecKuUx oanHulx. Hanomexuonocuu 6 ouonocuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

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

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKu3zHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUOJIbI UHTEP(]a3bI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTum. JUIIOWAHBIA HU
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

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

Perynsinus MUTOTHYECKOrO IUKIJIA KIeTkU. I[Iporpammupyemasi kieTouHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH ITMKII KIETKW», «Mmuto3»n, «CtpoeHwue
xpomocom», «Permukarus JJHK.

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

JlabopaTtopnass  pabora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U JKU3HEICSITEIHBHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIoOHUAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. 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, MblllIeyHasi, HepBHas. OcOOEHHOCTH CTpOeHUs, GYHKUUA U
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 pacrtenuii. CKeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBMKEHHE MHOTOKJIETOYHBIX >»KUBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE TulIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIETKH. KoxxHoe nbixanue. [[prxaTenbHasi HOBEPXHOCTD.
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. JlpixateabHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI 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 BcachIBaHHWE KaK MEXaHHU3Mbl pPabOTHI OpraHoB BbijeieHUsA. CBA3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3ammTa y OpraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OojesHell. IMMmyHHast cuctema 4yesoBeka. KieTouHblid u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLHUOHHOE YCIOKHEHNE CTPOCHNS 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.
JKenessl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBruEe rOpMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
BoJopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBILIILIBDY,
«Mmmynurer»,  «Kumednomonoctuele», «CxeMa  INHATAaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THIPBI»,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHE HOKIEBOro uepss», «HepBHas
cucrema pboib», «HepBHas cucrema JsArymkn», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpPraHW3MOB, MUKPOIIPENApPAaThl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHnus Kpaxmana U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3ydeHue TKaHel pacTeHUIN.

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKMU3HEHHOM IMKJIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JTOBBIE KEIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE 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 MIICKOIMMTAIOMINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha »MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPAMOrO0 M HENPSIMOro
pa3BUTHS, UX pacnpocTpaHeHHe B mpupoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
pEryJiluy POCTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOPHOHATIBHOTO Pa3BUTHUS



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

PasMHoxxeHne u paszputue pacteHui. ['amerodutr m crnopodut. 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 OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomel», «l'ametorenesy», «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 OJHOJIOJIBHBIX U JBYIOJIbHBIX pACTCHUN», «KU3HEHHBIN LUK
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

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

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

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

HcTtopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0Te4UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T'E€HETHUKH.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kaprieuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (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. ®umunyenko, 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

ennHOo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbIA XapakTep HacleJOBaHMUS.
Pacuierienre mpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJe10BaHus pu3HaKoB. [luTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIAy TIeHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTnuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CLETUVIEHHBIX C MTOJIOM.

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

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrerieHHOE HAcJeIoBaHWE TMPU3HAKOB Y Jpo30¢uibl», «l'eHeThka moiay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACJIEJOBAHUS NPU3HAKOB, MOJEIb JJIs



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

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

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  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 HACJIC/ICTBCHHASL.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

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

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
FEHETUYECKOTO Pa3HO0Opa3us B Ipeiesiax OJHOTO BUIA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
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

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u cxeMbl: «Bugael  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmonoTBopeHuey, «I'eHeTndeckue 3a0oieBaHUs YeIoBeKay, « Buabl MyTammii.

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'eHeTHKa YesiOBeKa

Kapuotnn 4venoBeka. MexayHapoaHas mporpaMmMa HMCCIEAOBaHUsS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacioyiOKEHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0oyieBaHU uesoBeka. MeauKo-reHETUYECKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKa K
¢uznyecKoOMy U XUMMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaroliei cpenbl. ['eneTnueckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIA0OB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C TOMOILIBIO OILEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOIO pPENAKTUPOBAHMS W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, wWin ayTopuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

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

Tabnuupl u cxemsbl: «LIeHTpbI TPOUCXOKIEHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

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

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHHe, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS TEHOMOB C LIEJIbIO MOJYyYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30oBaHue TarjioWJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300posieHus, KyIbmusUpo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI M TEPCIIEKTUBBI XPOMOCOMHOM M TEHHON MHKEHEPHUH. DKOJIOTUYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YEeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 370pOoBbiA. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIINHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KJIACC

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

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. /[apBuHa.

JIBrKy1Me CHITbl 3BOIOUNH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernyeckod teopur 3Bomouun (CTI). HeltpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, W. 1. llImansraysen, x. Xongenn, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta myremiectus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTb», «llopossl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUX CHJI 3BOMOLMHN», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a NOMyJALMH KaK »3JIEMEHTapHOE 3BOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT ajljlesield B monyasauuax. I((exT ocHOBaTEIs.
Spdexm bGymuvinounoco eopaviuka. CHudCeHUe 2eHeMmuUYecKo20 pa3sHoO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma Opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHCTBeHHAs ), OMoIorHUecKas (PernpoyKTUBHA).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHU3MOB  KaK  PE3ylbTaT  MHUKPOIBOJIOIHNH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! mprcocobIeHn y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, ToBeAcHUYeCkHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3anusi). JJmuTeabsHOCTh IBOTIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTU K aHTUOMOTUKAM U CITOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxymume
CHJIBI 3BOJIOIUNY, «DKOJOTHMUYECKas W3OJSIHS MOMYyIAUid CeBaHCKON (opemmy,
«I"eorpadmueckast U30IAIUS TUCTBECHHUIIB CHOMPCKOM 1 TMCTBEHHHUIIBI JAyPCKOM»,
«ITonmynsAIMOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AehCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CcyliecTBOBaHUEY, « UHTyCTpHUambHBbIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEILCTBEHHAsE  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Dusznosoruueckue
amantaiuny, «lIpucoCcCOONEHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe Bu1000pa3oBaHue TPEX BUIOB JIAHIBIIICH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHHin»,
«KanycTHO-pe1euHblil rTuOpuIy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpei ¢ MpUMepamMu pa3IMuHbIX TPUCTIOCOOICHUH, Yydelia ITUI] U 3Bepe pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOPA30BaBIIMXCS PA3NTHYHBIMU
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. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonasl  u3ydeHMsT MakpolsBoJonuu. [laneoHTONOrHMYECKHEe  METObI
u3ydeHus: oHBomoruu. llepexonupie ¢GopMbl W (QUIOTEHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
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 IIOCTPOCHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

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

JdeMoHCTpaMuA

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

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguum 5MOPHUOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe 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, reHeTuyeckas rumoreza [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbI €€ n3ydeHus. VickoraeMple OpraHnyecKre OCTaTKU.
['eoxpononiorust u €€ mMeroabl. OTHOCUTENbHAS W aOCOJIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBbIE OMOTUIEHKH KaK aHaJoOr MepBbIX Ha 3emiie cOOOIIEeCTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



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

OCHOBHBIE ATalbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
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.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apoMopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMH KMBOTHBIMH CYIIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSTHUE HA ra30BbIA COCTaB aTMOCQEPBI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopazHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kimaccudukamm
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema >XuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukn», «l oroceMeHHbIE
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumeynomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKo spey, «Pa3zsurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTne )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uy4€eJia IITUL] U 3BEPEM, KOJUICKIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTraHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no n3ydennio abMOTreHHOT0 CUHTE3a OPraHUYECKUX COCIMHEHUN B IEPBUYHON
aTMocdepe».

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

IIpakTuyeckas padora «l3ydyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
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.

CX0cTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTaInyus 4eaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBL.

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

OcHOBHBIC CTaguu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — OOIIUE MPEKU Y€I0BEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reienb0eprekuii — o0t mpeaok HeaH 1epTaaTbCKOTO
YeJIOBEKAa U YEJIOBEKA Pa3syMHOTO. UeNOBEK HEaHAEPTAIbCKUUA KAaK BUJ JIOACH
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najeoreHoOMHKa.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLUSX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpaszuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUaAlbHAs),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpessl U aperida reHoB Ha MOPQPOIJIOTHUIO U (PU3NOJIOTHIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre K03BOIIOMUHI OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpazHbie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3e,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « Tanbl 3BOTIOLMN YEITOBEKay, «Pachl 4eIIOBEKAY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU UM OUOJICEUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0BeKa, MOJIEIb
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrHYECKUX aalTallui YETOBEKA.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencau, B. H. CykauéBa. Pa3znenst u 3amaum
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B OKOJIOTHU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTMYECKUX 3HAHWUM JUIA  4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTUYECKOHN KYJIbTYpPbl U 3KOJOTMUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuios, J. ['ekkenb, 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

Okosorudeckue (HakTopbl U 3aKOHOMEpHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JIeHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K CBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (akrop. JleiicTBue TemiepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
NoJAJIep)KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IprucnocoOnennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AepeBbsl, KyCTapHUKH, KYyCTapHUYKH, MHOTOJIETHHUE TPaBBHI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOMO3 U ero (opmel. [lapazutusm, xoomepanus, MyTyaau3M,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTHMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHMS OPIraHHU3MOB B CpeEle
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaMuA

Tabmupt 1 cxeMmbl: «Okonornueckue (pakTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIC», «DU3NOJIOrMYECKUE aTanTalnun
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBDY,
«Kuznennslie Gopmbl pacTeHHiD», <« Ku3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KommeHncanuzm».

ObopynoBanue: repOapuM pacTeHUMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHbBIE pAacTEHUs], repOapuy U KOJJIEKLUU TETJIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YyCTOMYMBBIX pacTEHUi, yyyesna NTULl U 3Bepeil, repbapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUH >KU3HHM, repOapuu u
KOJUIEKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauuss ~ Kak
Ounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAcCTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MATPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbpKHMBaHMs. Perymisiuss 4MCIEeHHOCTH MOMYJSLUN: posb (HaKTOPOB,



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
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

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

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

JleMoHCTpanun

[Toptper: k. 1. XaTunHCOH.

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

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B AKOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUU
B DKOCUCTEME.

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

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oxeanos. Ixocucmemvl myHOp, 1€C08, cmeneul, nyCmultb.

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

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalus ropojickoil daynbel. buosorudeckoe u
XO034MCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponv kackadnoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

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

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHAsA)», «IKOJOTHYEecKas NupaMuaa YUCe,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykueccus», «BoccTaHoBleHUE jeca Mmocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporeHo3e», «[IpumMepsr ypOosKOCHCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

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

IKCKYypcHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMiHM, TH€ CYIIECTBYET WU
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEpPHOCTH cyliecTBoBaHusa O0mocdepsl. OcodeHHOoCTH 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, CMENIAHHBIE W IIUPOKOJIUCTBEHHBIEC Ji€Ca, CTENU, CABAHHBI,
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. Bepuaackuii, 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, «Cmemanneiii gec», «LIunpokoancTBEHHBIN
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. 3arpsizHeHne BO3ayIIHON cpeabl. OxpaHa BO3lyXa. 3arpsi3HEHNE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENBbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacabsie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanronanpbHO€ ~ MPUPONOMNOJIL30BAaHUE M COXpPaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccieo0o8anus nepexooa K pecypcocbepezarowiell u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocobos 060pvOLI ¢ OUONOBDEAHCOCHUAMU.
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.



O6opynoBanue: ¢GoTorpaguu OXpaHsSEMbIX pPAaCTeHUUW M KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUMN Pa3BUTHUS OUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBUJIaMU M 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, OCEPEXKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HACJEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JACATEILHOCTH B MPOIIECCE pealiv3allid OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

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



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEM, yBa)KEHUE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMI0 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUSA
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHUCKON TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTHU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEIUIO0 U MaMSATHUKAM ITPUPO/IBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3JaHUIO0 CEMBbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIMOHAIBHOTO BO3/ICMCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrM4€CKOT0 BOCIIUTAHMA:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHUE  TpPaBUI  TOBEIEHUS B TNPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEMPUITHE IEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOIHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIIbHOCTH AKOJIOTHYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXK]Ty JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUU MpolaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOM IMBUJIM3AIINU:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHus:  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOA[IMINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIb30BaTh OUOJOTUYECKUE 3HAHUS IS
peteHus mpo0sIeM B peajbHbIX JKU3HEHHBIX CUTYaIUIX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIIeHayYHbIe MOHATHUS, OTpa)Karollue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccie0BaHne, HabJI0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHbBIC
yuyeOHble JeHCTBUA (IMO3HABaTEIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTHUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  HCMOJb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIEC 3HAHUS U YHUBEPCATHHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pe3ynbTaTe u3yueHust OM0JIOrMM Ha YPOBHE CPEHETo 001ero oopa3oBaHusl
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
ydeOHbIE JeHCTBHUS, KOMMYHUKATHBHBIC YHHUBEPCAJbHBIC YyYeOHBIC IEHCTBHUSA,
PETYISTUBHBIC YHUBEPCAJIbHBIE YUEOHbBIC JEHCTBUSA, COBMECTHAS JESATEIHLHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIIHETO OOIIero
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJbHBIMH
NefiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(ananuza, CUHTE3a, CPAaBHEHMSI, KiaccuduKauu, 0000IIeH s ), pACKPBIBATh CMBICII
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSTHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TIOHATHUS JIJIs1 00BsICHEHUs ()aKTOB M SIBJICHHM
YKUBOU MIPUPOLBI;



CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSATH CXEMHO-MOJIENIbHBIE CPEICTBA I MPECTABICHHUS CYIIIECTBEHHBIX
CBSI3e M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO pOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paO0OTY B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaluy, MpPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JESITEIbBHOCTH U YKU3HEHHBIX CUTYaIUIX;

BBISIBJISITHh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/auy,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;



BBIJIBUTaTh HOBBIE UJEH, Mpejaratb OpUTrMHAJIbHbIE MOJIXOJbI U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoOBaThH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS], KPUTUUECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPHU TMOUCKE U
otbope Omosornyeckoil MHpoOpManu, HEOOXOIUMOM IS BBIMOTHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS PA3IHMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NPEACTABICHUS
Ounonornyeckon HHpopMaluu (CXeMbl, rpaQuKu, IMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeacTBa NpH paboTe cC
OMoJOrnyeckod HHPOpMalUME: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o6menmne:

OCYIIIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJ]auM, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUN JAPYTUX yYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJEHUCTBHUS, MOHUMATH
HaMEpEeHUs IPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHasl 1eSITeJIbHOCTh:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATHKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXIOT0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHUS MpoOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIKX;

CaMOCTOATENILHO OCYILIECTBISATh MO3HABATEIbHYIO NI€ATEIbHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISATH IJIaH PEIICHUS] TPOOJIEMBI C YUETOM UMEOLTUXCS
PECYpCoOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKON SPYIUIUH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BJIa/JE€Th  HAaBbIKAMU  IIO3HABAaTEJIbBHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HUX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AHAIN3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0Osl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmornu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAK)KE B
peaNbHBIX XU3HEHHBIX CUTyarnusaX. [IpemMeTHble pe3ynbTaThl MPEACTaBICHBI TIO
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
KJlacce NOTKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHWH TPoOJieM  palroOHAIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Onosoruu;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAlOIe OWOJIOTHYECKUE TEPMHHBI M TOHATHA (KWU3Hb, KIICTKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopust T. lIBanna, M. llIneitnena, P. BupxoBa, xpoMocomHas Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOXKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TI€PBOTO TOKOJIEHUS, PACHICTUICHUS, YUCTOTHI TaMeT, HE3aBHUCHUMOTO



HacienoBanust [. MeHaens, TrOMOJOTUYECKHX PSIOB B HACJEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB IKU3HENEATCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOLIECCOB: 0OMEHa BemIecTB (MeTaboIn3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpodHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOTeHe3a, 3MOpUoreHes3a, MOCTAIMOPHOHATIBLHOTO Pa3BUTHUS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTeHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (HEHOTUTIOM, (PEHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJII JOKA3aTelbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH TIPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSX;



YMEHHUE OLICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B
00J1aCcTH OMOJIOTUU U MEUIIMHBI (KIIOHUPOBAHHUE, UICKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHME TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccuoHambHON
JESTEIIbHOCTH B 00JIACTH OMOJIOTMH, MEIAUIIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YIiayOJsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsX CPETHETO
po(hecCHOHATBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH SKOJOTHYECKHUX
npo0bjieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpeNeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAraloMX OHOJIOTHMYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomronrionHas teopust Y. J[apBuHA, CUHTETUYECKAs] TEOPUS IBOJIIOLUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IMO3HaHUS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcaHue, U3MEpeHue, HaONIOJEHHUE, JPKCIICPUMEHT), CIOoCcoO0aMHu BBHISBIICHHS W
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, AJJIONATPUUECKOTO U CUMIATPUUYECKOT0 BUI000pa30BaHus,
BIUSHUAS ~ JBWKYIIUX  CHJ  DBOJIOIMM  HAa  reHOGOHA  TIOMJISIUH,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIllpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;



YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOIIOTeHe3a, KOMIIOHEHTAMU Pa3jIMYHbIX KOCHCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHbIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHAOB K cpejle OoOuTaHusi, abHOTHUYECKUX M OHOTHUYECKHUX
KOMIIOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€ OpraHM3MOB B  COOOIIECTBax,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHUS, €TMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHsT MHOroo0pasusi BHUIOB U
HKOCHCTEM KAaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a/]a4H, BBISBISTH IPUUYNHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBJICHHUSIMHU, JIENaTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh HX OKCIEPUMEHTAIBHBIMH
cpencTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
DKOJIOTUA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeaoTBpalleHus
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
JeSITEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, PUPOJOTIONb30BAHMS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOrO XO3iWCTBA, IMHILEBOM
MIPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBI WMHTEPEC, HAMpaBIECHHBIM Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJODKEHHUE
OMOOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIET0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 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 YSHEPTUU B 9 1
KJIETKE
; Hacnencreennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
Ctpoenue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3any )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHne METoI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XUMHYECKUHN COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, K1accupuKkanys U QyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

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

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunaTpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OHOIOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

Crpoenue 3yKapuOTHYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmapar KJIEeTK!
OnHOMEMOpaHHBIE OPTAHOUIBI KIIETKH.
[Ipaxtuueckas padora «M3yuenue
JIBU)KEHUS LIUTOIUIA3MbI B PACTUTENBHBIX
KJIETKaX»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HememOpanHbIie opraHoubl KIETKU




22

Crpoenue u GyHKIUH S1pa 1

23

24

CpaBHUTEbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOJOPOa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTU4ecKoro oOMeHa. JHeprus




MeMOpaHHOTr0 TpajueHTa NPOTOHOB.
Cunre3 AT®: Pa6ora npotonHoit ATD-
CUHTA3bI

O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
o TeMme "OOMeEH BEIIECTB U
IpeBpalleHne YHEPTUu B KieTke" /

32 KoHnTtposnbhas padora o teme "OOMeH
BEIIECTB U MPEBPALCHUE SHEPTUHU B
KJjieTke"

33 Peakuimu MaTpuyHOTO CHHTE3a

34 TpaHcKpuUIIUsS — MaTPUYHBIA CUHTE3
PHK

35 Tpancismus u e€ 3rambl

36 Konnposanue amuHokucior. Poib
pubocom B OnocuHTEe3€e Oenka

37 Opranuzaiys reioMa y mpoKapuoT u
JyKapuoT

38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TeHOB Y DYKapHOT
Bupycel — HekneTouHbIe (OPMBI KUZHA

39 u obnuraTHble napa3utsl. [IpakTnyeckas 0.5
paborta «Co3nanne MOJEIHN BUPYCa»

40 BupycHble 3a001eBaHNS YeI0BEKa,
JKUBOTHBIX, PACTCHU

41 Hanorexuosnoruu B 6uojaoruu u
MEIUIIIHE

42 JKu3HeHHBIN MK KIETKH




43

Marpuunsnii cuares JJHK

44

45

Xpomocomsl. JITaboparopHast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»

I[CJ'ICHI/IG KJIICTKH — MHTO3

0.5

46

Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsnus >KM3HEHHOTO IIUKIIA KIETOK.
JlaGopaTtopHnas padora «Habmronenue
MUTO3a B KJIETKaX KOHYMKA KOpeIllKa JIyKa
(Ha TOTOBBIX MUKpOIIpernapaTax)»

0.5

47

O06001eHne U cucTeMaTU3alus 3HAaHUK
no temaMm "HacnencrBennas uadopmarus
U peanuzanus ee B kierke", "Ku3HeHHbIi
nuki kietkn" / KonrposbHas paboTa mo
TeMme "Peakiuy MaTpu4HOTO CUHTE3a"

48

49

50

Opranus3Mm Kak euHOE 11eI0e

Txanu pacrenuil. Jlaboparopnas pabota
«M3y4yeHue TKaHEeH PaCTCHUIN»

TKaHM )XMBOTHBIX U YEJIOBEKA.

JlaGopatopHas pabota «3yueHue TkaHei
JKUBOTHBIX)

0.5

0.5

51

Opransbl. CucTeMbI OPraHoB.
JlaGopaTtopHnast pabora «3yuenue
OpraHOB LIBETKOBOTO PACTEHHS»

0.5

52
53

Ornopa Tena opraHu3MoB

I[BI/I)KCHI/IC OpraHu3MoB

54

IIntaHne opraHu3smMoB




ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

> [TuimeBapuTenbHas cucTemMa yelloBeka 1

56 JlpIxaHue opraHu3MoB 1

57 JlbIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YyesioBeKa

58 TpaHCcOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa M03BOHOUHBIX 1
KUBOTHBIX U YEJIOBEKa

60 Briienenue y opranuzMoB

61 3almuTa y OpraHu3MoOB

62 MMMmyHHas cucTema 4eioBeka

63 Pa3npaxumMocTh 1 peryisinus y 1
OpPTraHu3MOB

64 ['ymopanbHast peryssius ¥ 3HI0OKpUHHAs 1
cucTeMa JKMBOTHBIX M YelloBeKa

65 DopMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pazMHO)KEHUE

67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 1 05
«M3ydyeHune cTpoeHwHs MOJIOBBIX KIIETOK Ha '
TOTOBBIX MHUKpOIIpEnapaTax»

69 WnauBuyanbHOe pa3BUTHE OPraHU3MOB 1
— OHTOTEHE3

70 3aksaika OpraHoB M TKaHEeH U3 1

3apOJAbIIICBBIX JIMCTKOB




71

PocT u pa3BuTHe KUBOTHBIX.
JlaGopaTtopHnasi pabota «BrlsBiieHHE
NPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaboparopHnas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

73

O06001eHne U cucTeMaTU3alus 3HAaHUK
no teme "CtpoeHne u QyHKIIH
opranu3MoB" / KoHTponbHas paboTa 1o
teme "Ctpoenne U GyHKIIUU OPaHU3MOB"

74

HCTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH. OCHOBHBIE ITOHITHSA
Y CUMBOJIBI TeHETUKH. JlabopaTopHas
pabora «Jlpo3zoduia kak 00BEKT
TeHETUUYECKUX MCCIIETOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuaeckas padora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
npo3o¢uisr"

0.5

76

77

[MuTonormyeckrue OCHOBBI
MOHOTHOPHUIAHOTO CKPEIIUBAHUS

AHanM3upyolee CKpenuBatme.
HenonHnoe nomuHnpoBanue




JuruOpuiHoe cKpenuBaHue.
[IpakTruueckas padora «M3yueHue

78 1 0.5
pe3yJbTaTOB TUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(UITBD)
79 [{utonoruyeckre OCHOBBI IUTUOPUIHOTO 1
CKpELIUBAHUS
80 CleruieHHOe HacjIeI0BaHHE MMPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pacTeHui, ®KUBOTHBIX U YEJIOBEKA
85 WN3MeHUYHnBOCTH ITpU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MomudukaroHHast ©3MEHINBOCTh 1
BapuanuonHslit paa v BapualimoHHAs
kpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
ITocTpoeHne BapualMOHHOTO psifa U
BAapUALMOHHON KPUBOI»
88 ['eHOTHIIMUECKAsT ”3BMEHUNUBOCTb. 1
KomMOnHaTuBHas N3MEHUYNBOCTH
MyTanuoHHasi U3MEHYUBOCTb.
89 [IpakTuueckas pabora «MyTtanuu y 1 05

Jpo30¢guIIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»




90

3aKOHOMEPHOCTH MYTAIl[MOHHOT'O
nporecca. DNUTeHeTHKA U SIIUT€HOMUKA

91

O06o0011eHNEe U cUCTeMAaTU3aIHs 110 TEME
"I'eneTunka - HayKa O HAaCJIEJICTBEHHOCTH U
U3MEHYHUBOCTH OPTaHU3MOB" /
KontponsHas padora no teme "['enernka"

0.5

92

93

I'eneruka yenoseka. [IpakTudeckas
pabora "CocTaBiieHue U aHAIN3
poaociaoBHOMN"

MerTtoansl MEAUIIMHCKON NeHETUKHU

94

3HauecHue MeI(HHHHCKOﬁ T'CHCTUKHU B
npeaoTBpaAlICHUU U JICHCHUU
reHEeTUYECKHX 3a00JIeBaHMIl YeI0BEKA

0.5

95

OCHOBHBIC TIOHATHUS CEJICKITHH.
JlaGopaTtopHast paborta "N3yueHue copToB
KYJIBTYPHBIX PACTCHHI U TIOPO/T
JTOMAIIHUX KUBOTHBIX"

0.5

96

97

98

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHas pabota "M3y4ueHue
METO/IOB CEJIEKIINU pacTeHU"
JlocTnkeHMs CeneKInn pacTeHUuN 1
*KUBOTHBIX. [IpakTnueckas pabora
"ITpuBuBKa pacTeHuH"

CoxpaHeHue, U3y4YeHUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB

0.5

99

buotexHosiorus Kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas pabora
"N3y4yeHne 00beKTOB OMOTEXHOIOTHH"




OcHoOBHbIE HaNpaBJIEHUS! CUHTETUYECKUI

100 1
OHOJIOTHHU
101 XPpOMOCOMHAsI ¥ T€HHas1 HHKEHEpUs
102 Menunuackre OMOTEXHOIOT NI
OBULIEE KOJIMYECTBO YACOB I1O 102 135

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue ilsyllemm :)lﬁlc)l;l;OBaTeanue
padoTshI padoThI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/Ibl U3yUYEHHS 3BOJIIOLUN
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie rUIOTE3bI POUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ N3YUECHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




34

DBONIOIUS )KUBOTHBIX. [IpakTuyeckas
pabora «3yyeHue ocooeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX YKHBOTHBIX)

0.5

35

36

37

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam

MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cucTeMa OpraHM4ecKOro
Mupa. OCHOBHBIE CUCTEMATUYECKUE
IPYIIIBI OPraHU3MOB

39

O06o01ieHre 1 cucTeMaTu3anys 3HaHuH
1o TeMaM "MUKpO3BOJIIOLUS U €€
pe3yabTaThl”, "MakposBOIIOLUS U €€
pe3ynbratel"/ KoHTposbHas paboTa 1o
Teme "DBosrorua”

40

41

AHTpOl’IOJ’IOFI/IH — HayKa O 4YCJIOBCKE

Pa3BuTue npencrabienuii o
MPOUCXOKACHUH YETIOBEKA

42

MecTto yenoBeka B CUCTEME
opraHmdeckoro mupa. JlabopatopHas
pabora «3ydeHue ocobeHHOCTEM
CTPOCHHS CKEJIeTa YeTIOBEKa, CBSI3aHHBIX
C MIPSIMOXOXKICHUEM)»

0.5

43

44

JIBHOKYIIIME CHIIBI aHTPOIIOT€HE3a

CooTHOIIEHE OUOJIOTHYECKUX U
COLIMATILHBIX (JaKTOPOB B AHTPOIIOTEHE3E




45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46
47

Ilaneorenernka u majeoreHOMHUKA

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

48

49

50

Yenoseueckue pacel. [Ipaktuyeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJjanTalnui 4eJIoBeKay
MeXIUCIUTITMHAPHBIE METO B
aHTPOMOJIOTUI

3apoxaeHUE U pa3BUTHE HKOJIOTUU

0.5

51

52

53

Mertoapl skosoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
3KOJIOTUYECKHUX HCCIIEI0BAHUI)
3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM I
yesoBeKa

Dkosnorudeckue GpakTopsl

0.5

54

55

56

Abuotnueckue akropsl. CBeT Kak
sKosoruueckuii ¢pakrop. JlaboparopHas
pabota «BbIsiBIEeHNE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTtopHas paborta «BrisiBieHne
MPUCTIOCOOTICHUI OPraHu3MOB K
BJIIVISIHUIO TEMIIEPATYPHI»

Abuortnueckue Gpaxkropsl. BraxkHocTh
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE

0.5

0.5

0.5




0COOEHHOCTH pacTeHHUI U3 Pa3HBIX MECT

oOuTaHUS»

o7 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie pOpMBI OPraHu3MOB 1

60 buotnueckue GpakTops 1
3HavueHre OMOTUYECKUX B3aHMMOICHCTBHI

61 JUISL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJOTUYECKHE XapaKTePUCTUKU 1
MO YJISITTAH
OcHOBHbIE TOKA3aTENN MOMYJISIIHN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
MOJIOBAsi CTPYKTypa
OcCHOBHBIE TIOKAQ3aTEIJIN TOIYJISIIHH:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEpPTHOCTh, MUTPALIUN

65 DKoJIOTHYECKast CTPYKTYpPa OIS IIHH

66 JluHaMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YHCIIEHHOCTH TIOMYJISIIIHH. 1
KpuBbie BEDKUBAHUS
DKoJoruveckasi HUIa BU/A.

68 JlabopaTopHas pabota 1 05
«[IpucrnocoOeHNs CeMsSIH paCTCHHIA K '
pacceneHnto»

69 Bun kak cucrema nonynsiuit 1




3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUI

70
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBoport BelecTB ¥ MOTOK SHEPTHU B
HKOCUCTEME

74 OcHOBHBIE TOKA3aTENN IKOCHCTEMBI

75 DKOJIOTrM4eCKHUEe MUPaMHIbI

76 N3menenus coob1ecTB — CyKIIECCUU
[TpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpEN U
OKEaHOB

78 [TpupoHBIe 5KOCHCTEMBI. DKOCHCTEMBI
TYHJAP, JIECOB, CTEIIEH, TYCTHIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
Ypb6oskocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onucanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OpraHU3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3AEHCTBUS 3arpSI3HEHUI

82 pa3HBIX TUTIOB Ha CYOOPraHU3MEHHOM,
OpPTaHU3MEHHOM, MTOMYJISIIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — olmieruianerapHas

000JI04Ka 3eMiin




84

Yuenne B. . Bepraackoro o 6uocdepe

3aKOHOMepHOCTI/I CYIICCTBOBAHUA

8 ounochepsl

86 KpyroBopots! BemiecTs u
OMOreOXUMHUECKUE [TUKIIBI

87 3onanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Ouochepsl

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BozneiicTBue uenoseka Ha 6uochepy

o1 AHTpPONIOreHHOE BO3JEHCTBUE HA
pacCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupoab!

93 OCHOBHbBIE IPUHIIMIIBI YCTOMUUBOTO
pa3BUTHA YEIOBEUECTBA U PUPOIBI
ParmonansHO€ TPUPOONIOIB30BAHNE U

94 COXpaHEHHE OMOJIOTNYECKOTO
pazHooOpa3us 3eMiau
O060011eHre U cucTeMaTU3alys 3HaHUH
1o TeMam "DKOJIOTHs - HayKa O
B3aMMOOTHOIICHUSX OPTaHU3MOB JIPYT C
JPYTOM M HaJJOPTaHU3MEHHBIX CHCTEM C

95 OKpy>xaromei cpenoit", "Oprannsmsl u

cpena obutanus", "OKOIOTUs BUIOB U
nonynsus”, "IKoa0rus cooo1IIecTB.
Okonorunyeckue cucremsl”, "buocdepa -
riobanpHas sxocucreMa” / KonTposiabHas
pabora o Teme "Dkonorus”




96 PesepBHEIit ypok 1
97 PesepBHbIil ypok 1
98 PesepBHEIit ypok 1
99 PesepBHEIit ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIit ypok 1
102 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI 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 dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DHKOCHCTEM (ONMCAaHWE, HU3MEPEHHE, IPOBEICHUE
HaOmroieHui); crocob6aMu BBISIBICHUS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb HCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4YEeHHBIE PE3YJIbTAThI U JIJIaTh BHIBOJIBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMBIMU BCINMYNHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALMUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCHPOU3BE/ICHHE, HACJIEJICTBEHHOCTD, U3MEHYMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IIBanna, M.
[Ineitnena, P. BupxoBa; k10HaIBHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

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

T. Moprana, 3akoH 3apoabiiieBoro cxoactsa K. bapa, aposntorionnast




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornoreneza Y. Jlapsuna; teopus 6uoreoreHosa B.H. Cykauéna;
yuenue H.WM. BaBuioBa o neHTpax MHOTr000Opa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, yudenue A.H. CeepuoBa 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 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapimeBoro cxoacTtsa 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, nepBudyHoro OynboHa JIx.

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

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMu M ABJIICHUAMU; [JOCJIATH
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

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

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

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTalmaMH SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNIOM U (haKTOpaMH CpeIbl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYUIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3UYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

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

KUBOTHBIX, YCIO0BCKaA, IIponIeCcCcoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHI/II\/JI, KHUBOTHBIX MW 4YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WH(POPMAIIUU U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Me03a, TaMeTOreHe3a, YMOpHoreHes3a, HocTIMOPHOHAIILHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TI€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA OBWOKYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSALMHU; MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHUS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUsSI BBIACISATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT M DYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IIACTUYECKOI0 M JHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIUIOAOTBOPCHHUS, PA3BUTHUS U
Pa3MHOXKCHUsI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O ot6opa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHHUA KOMIIOHCHTOB 3JKOCHCTEM, aHTpOHOl"eHHI)IX
U3MEHEHH B 3KOCUCTEMaX CBOEH MECTHOCTH, KPYyrOBOPOTa BEIIESCTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JOKa3aTelbCTBA
POJICTBA OPTAaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBSA3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KHU3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

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

IMO3UIIHAIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

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 UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonoruei. 3HaueHue OUOJIOTHUU B
MPAKTUYECKOW JESITENIbHOCTA YEJOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 9KOCHCTEMHBIHN
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, Mpoucxoasime B >KUBBIX
cucremax. OCHOBHBIE TIPU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHarhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotesa. Ilonatue BbIOOpKM U €€ aocToBepHOCTh. Pa3bpoc B
Ouosornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprunHEl HCKaXXEHUS PE3yJbTAaTOB dKCIepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO

TECTa

Knerka kak Ouoiorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

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




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- ¥ yIbTPAMUKPO3JIEMEHThL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperyialud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOTHYecKasl poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonuMepsl. benku. AMHMHOKHCIOTHBIM cOCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYruneBonsl. MoHOCaxapuabl, AUCAXapUIbl, OJIMTOCAXapUIbl U IOJUCAXAPUJIBIL.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlunuael. ['uppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamus aunumaos.
Tpurnuuepunsi, dochonunuabl, BOCKH, crepousl. buonorndeckne GyHKIun
mumuaoB.  OOmme cBOicTBa  OHONOrMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTH. [Ipasuino Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieaue u ononornueckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3M B Mojekyine ATO.
buonoruueckue pynkiuun AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMH
B kierke. CekBenuponanue JJHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunbl  kieTok: »sykapuoTHuUeckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crtpoenue npokapuoTuueckon kieTku. Kierounas creHka OakTepuil U apXei.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHIECKON KieTKu. [lmasmaTudeckas
MeMOpaHa (razmaneMma). CTpyKTypa Iaa3MaTiaecko MeMOpansl. TpaHcrmopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGora HaTpuii-KaJIMeBOTO
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[utorumasma. Llurozons. Llutockener. /[Bmxkenue nuromiaazmbl. OpraHousl

KIJICTKH. OI[HOMGM6paHHI>I€ opraHouabl KIJICTKH: SHAOIUIa3MaTHYCCKas CCThb




(BIIC), anmapat ['o1bKH, IM30COMBI, UX CTPOCHUE U PYHKUIUHU. B3anMocBs3h
0JIHOMEMOpaHHBIX OpraHOUOB KIETKU. CTpOEHHE IPaHYISIPHOTO PETUKYJIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [nmaakuii
(arpanymsipHbIi) SHIOMIA3MaTUYeCKUl peTukyinyMm. CekperopHas (QyHKIHS
annapara ['onpmxu. TpaHcnopT BemecTB B KIETKE. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUTACTUIBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IJIACTUABl  (OTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannbie opranouabl kietku CtpoeHue U (GYHKIUHM HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE KIIETKH.
MuxkpotpyOouku. Kiietounsiii nentp. CTpoeHHEe M JABUKEHHE JKTYTHUKOB U
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

SAnpo. OGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOSHUE U
byakun. SnepHsiit OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTUTenbHOM, YKUBOTHOU, TPUOHOI)

2.4

AccUMUISIIMA U TUCCUMMIIALIUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YuacTHe Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obecrieyeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHMU3M JIEHCTBHSL.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBatopbl U OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYecKMX BewlecTB B KieTke. Porocunres. Ponb
XJIOpOIIacToB B mporecce ¢GorocuHre3a. CBeToBas M TeMHOBas (hasbl.
[IponykTuBHOCTH (hoTOCHHTE3a. BinsHue pa3nuyHbIX (akTOpOB HAa CKOPOCTH
¢dotocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znoobpa3zue OpPTraHHU3MOB-XEMOCHHTETUKOB!
HUTpUUIHPYIOLTIE OaKTepuH, *Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuu. 3HaUYEHNE XEMOCHHTE3a.

AHa’poOHble opranu3mbl. Bunel Opoxenus. IIpogyktsl OposkeHHS U UX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.




AspoOHBIC OpraHU3MBL. JTambl YIHEPTETUUECKOTO oOMeHa. [1oAroToBUTENIbHBIN
atan. [rKonmm3 — 6ECKUCIOPOAHOE PACIIEIICHUE TITFOKO3BIL.

Bbuonoruyeckoe OKHCIIEHUE, WM KICTOYHOE JbIXaHHE. POb MUTOXOHAPHI B
mnporeccax — OMOJIOTHYECKOro  OKHCIACHHsA.  LIMKiInMYeckue  peakifuH.
OxucnurensHoe GochopunupoBanue. [IpenmymiecTra a3poOHOTO MyTH 0OMEHa

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO OOMEHa

2.5

Peaknum marpuyHOro cuHTte3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKIUIX
MaTpUYHOTO  CHHTe3a.  Peanmm3aums  HacieJACTBEHHOW  HH(OpMaIUH.
I'enernueckuii koa, ero cBorcra. Tpanckpumimsi — matpuuHbiii cuate3 PHK.
[IpyHUIUOBI ~ TPAHCKPUIILMU:  KOMIUIEMEHTapHOCTb, AHTHUIIAPAJUIEIBHOCTb,
aCUMMETPUYHOCTb. TpaHcisanms U e€ sranbl. Yyactue TpaHcnoptasix PHK B
OouocuHTe3e Oenka. YcnoBus OnmocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Poaw pubocom B OrocuHTe3e Oemka.

Opranu3anus reHoma y IpoKapuoT ¥ 3YKapuoT. Perynsius akTHBHOCTH I'€HOB
y npokapuot. ['umoresa onepona (P. XKako0, XK. Mano). Perymsauus oOMeHHBIX
nporeccoB B kieTke. Kietounslii romeocras.

Bupycsl — HekieTouHble (OpMbI XKHU3HU U OOIUraTHble napasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHsie 3a0oseBanus yenoBeka, KuBOTHBIX, pactenuit. CITNJ], COVID-19,

CcomraJIbHbIC U MCIUITUHCKHUC HpO6J’I€MLI

2.6

3.1

Knerounslii 1nukn, ero mnepuoasl u perynauus. Hutepdaza u  MuTO3.
OcobeHHOCTH TPOIIEcCOoB, MpoTeKaromux B MHTepdase. [loarotToBka kineTku
nenenuto. [lpecuHTeTnueckuit  (MOCTMUTOTHYECKUI), CHUHTETHUYECKUH W
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI) EpUOAbI HHTEP(ha3bI.

Marpuunsiii cunre3 JJHK — permmkanms. Ilpuanuner permmkanuu JIHK:
KOMILUIEMEHTAPHOCTh, IIOJyKOHCEPBATUBHBI CHUHTE3, aHTUIAPAIICIBHOCTD.
Mexanusm perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Temomepaza. XpPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHN. JIUMIOWmHBIN u
ramioniHbii  HaOopbl XpomocoM. [‘omosornunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaiuu MUTO3a U MIPOUCXOAIINE B HUX IPOLIECCHI.
Tuner muro3za. Kapuokunes m nuTokuHe3. buonornyeckoe 3HadyeHUE MUTO3A.
Perymanus muToTHMdeckoro unukia Kietku. IIporpammupyemast kieToudHas
rubesnp — anomnros.

CDYHKI_II/IOHaJ'ILHa}I TCHOMHKA
OpPaHI/ISM Kak OMOJIOTHYeCcKasi CHCTeEMa

O,I[HOKJ'ICTO‘-IHLIC, KOJIOHHAJIBHEBIC, MHOTOKJICTOYHBIC OpTaHHU3MBbI n

MHOTI'OTKAaHCBBIC OPraHU3MBI.




3.2

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

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

IIpenzapoapieBoe pasButhe. ['ameTorenes y >kuBOTHbIX. Iloj0BbIE XKele3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes3.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOpEHHE U 3MOPHOHAIBHOE DPa3BUTHE
KHUBOTHBIX. CrocoObl  OIUIOIOTBOPEHHUS:  HApy)KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IsarymkH). Apoonenne. Tumbt gpobnenus. 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 KaK PE3YyJIbTaT HEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbiil nepuox. Ilpsimoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€Cro3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrMueckoe 3HaueHHE NPSAMOIO U HENPSAMOIo
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
perysisMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmuHoxenne u pasButue pacreHuil. ['ameroputr u cropodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meinosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexXaHM3Mbl pEryJslMd OHTOI€HE3a y PACTeHHUH U

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,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJISIPHO-T€HETHYECKHI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOTO TMOKOJIeHUs. [IpaBUIO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupytoiiee ckpemuBanue. [IpoMexxyTOuHbI XapakTep HacjeIOBaHMS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

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

CueruienHoe HacnenoBaHue npusHakoB. PaGoter T. Moprana. CuernieHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJl. ['enernueckas
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. [lonumepus

3.4

BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMHpOBaHUU
Moan(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 N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTAI[HOHHAS.
KomOunatuBHasT W3MEHUMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyranuoHHas U3MEH4YUBOCTb. BHU/IbI MyTallMii: 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 TpOLECCa. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEICTBEHHOMN
m3menuuBoctn  (H.U. Basuios). BhesnepHas ~ U3MEHUYHMBOCTH M

HacJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToapl HM3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HACJICJCTBEHHOMN
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U ceseKkuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS M MHOrooOpasusi KyJbTYPHBIX
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 METOoJl CENIEKIIMOHHON paboThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CEJIeKIHH.
[lomyuenne nomumuionoB. BHyTpuBHIoBas ruOpuanzanys. 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 KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OHOTEXHOJOTHS:
xye0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKUX 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 pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W mepcneKTUBBI
XpPOMOCOMHOM UM TEHHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcmonbs30BaHuE 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, OPraHsl U CUCTEMBI OPITAHOB MHOTOKJIETOYHOT'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 cHucTeMBbl pacTeHU. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHbIX 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 CTpoeHHs, (QYHKIHA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
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.
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JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX MTO3BOHOYHBIX KHUBOTHBIX. JlpIXaTeNbHas cUCcTeMa YeloBeka. MexaHusm
BEHTWISALMKM JIETKUX Yy HOTHIL M MIEKONMTAIOMMX. TpaHCOpT BeEUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTeMa  TIO3BOHOYHBIX  KHMBOTHBIX.  Kpyrum
KpOBOOOpAIICHUs. OBOJIOLUUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. Bblenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla ¢ KPOBEHOCHOM M BBIJICIIUTENILHON CUCTEMaMu. BriiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxxuMocThb 1 perysius y opraHu3mMoB. Pa3ipaxkxuMocTh y OJJHOKIETOYHBIX
opranu3MoB. Takcucel. PazapaXMMoOCTh W Pperyisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOI CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputMoB M mporpamm s dPQPEeKTUBHONW (DYHKIIMOHAIBLHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX W YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3J0POBbLE

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 pednekropHas ayra. besycnoBHble v yCI0BHBIE pedIeKCh

3ammTa opranusma ot 6ose3neit. mmyHnHas cucrema denoBeka. KieTouHbiit u
rYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CENEKTUBHOrO uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

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 ra3zoB depe3 MOBEPXHOCTh  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

nbIxanus. [[prxaTenbHbie 00bEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Kejle3bl.  BHYTPUIIOIOCTHOE 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: MbIedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

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

OpomonmonHass Teopus Y. JlapBuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aearenpbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HACJEACTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

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

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsuus Kak 3JIeMEHTapHas €AMHMULA 3BoJoUUU. COBPEMEHHBIE METOJbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3Msi U CTPYKTYphbl MOmyisiuuid. V3meHeHnue
reHooHAa MOMYJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJIEHHblE HW3MEHEHHUs 4YacTOT ajuleedl B momymauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBeHHblii oTOOp — HampaBistoumii  ¢akrop sBomouun.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHN, pa3phIBArOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opranuzmMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOVIU3AIH,

rubpuan3anys). JJTuTeIbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.
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MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpasusi. MHUKPOIBOMIONUS U KOIBOJIOLUS MAPa3sUTOB M MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p! n3ydeHus sBotoun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPaBHUTEIbHO-MOP(OIOrMUECKUe METOAbl H3YUYECHMUS
HBOJIONUH. |'eHeTHYeCKre MEXaHU3MBl HBOJIOIMH OHTOTEHE3a W TIOSBICHUS
OBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumenTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYeHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIOTCHETHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMmusd.  JloHayyHble  TPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Talbl HEOpraHUueckon »Bostonuu. Ilnanerapuas (reosornueckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHbBI CHUHTE3 OpraHMYecKuX
BemectB u3 Heoprannyeckux. Ombir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneitHa, reHetnueckas rumnoresa [. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u Metoasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxponomnorust u e€ mMeToabl. OTHOCHTENbHAs M a0COMIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mKaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HauansHele 3Tansl opranndeckoil 3somtonnd. [losBienne n 3BorOnMs MEPBhIX

KJIETOK. OBomonus Mertabonn3ma. BO3HUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [I[pOKaprOTH U 3YKapUOTHI.

ITpoucxoxaenue sykapuor (CUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOXKIECHHE
BApYCcOB. IIponcxokaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMK BBICHIMX pacTeHU. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHU U
3aBoeBaHne MMH cymu. CemenHble pacTeHMs. lIpoucxoxkneHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl S3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — [OSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBrie Xopa0BbIe )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLUS I03BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHne MICKOTMUTAOINX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMU KMBOTHBIMU CYILIH.

Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U IIEpUOaM: apXeH, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneobpa3zoBaHUe: €ro YCIOBHS U BIMSHUE HA I'a30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BBIMMpaHUSl — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEICTBUSL MAacCOBBIX BhIMUpaHUIl. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHtpomnonorud. CTaHOBJIEHHE
IIPECTaBICHUN O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHBIE HAyYHBIE TEOPUH.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JI0T0-O0MOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsamoxoxxnenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTHYECKHE, COLUANIbHBIE.
CooTHolleHrne OMOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaUM aHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JBYHOTME 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

Pa3syMHOTO. Yenosek HCaHIleTaJ'ILCKI/Iﬁ KaK BHJ JIOJEeH XOJIOAHOrO KiIHUMaTta.




UYenoBek pa3yMHBI COBPEMEHHOI'O THIIA, JCHUCOBCKUN YEIOBEK, OCBOCHHE
KOHTHHEHTOB 32 IpeaenamMmu AQpukH.

DBOJIONUST COBPEMEHHOro uYenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSAX
yenoBeka. MyTaloHHbIH mpouecc U noauMopdusm. [lonynsiuoHHbIE BOIHBI,
npeti reHoB, Murpanus u «3PQGEKT OCHOBATEINS» B MOMYJISIHIX COBPEMEHHOTO
YeJI0BEKa.

UYenoBeueckue pacel. [lonsitue o pace. bombmime packl: eBponeouHas
(eBpasuiickasi), aBCTpaJIO-HErpoWJHAs (dKBATOpHAlbHAs), MOHTOJIOUIHAS
(a3marcko-amepuKaHcKkas). Bpemst u myTu pacceneHusl 4eloBeKa IO TUIaHeTe.
EnunctBOo yenmoBeweckmx pac. Hayunas HECOCTOSTETBHOCTh —pacHu3Ma.
[IpucnocoOaeHHOCTh 4YeloBeKa K Pa3HbIM YCIOBUSAM OKPYKAIOIIEH Cpelbl.
Bnusinue reorpaduueckoit cpenbl U apeiidpa reHoB Ha Mopdonorur u

(U3NONOTHIO YeTOBEeKa

ODKOCUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoapl skonoruu. IloneBble HaOMOEHUS. DKCIEPUMEHTHI B SKOJIOIHMH:
npupoJHble U JabopaTopHble. MojenupoBaHue B 35KOJOTUM. MOHHUTOPHHT

OKpY>KaroIlen Cpe/bl: TOKAIbHbBIN, pErHOHANBHBIN U 100aTbHBIH

Okosorndyeckue (hakTopel U 3aKOHOMEPHOCTH ux JeictBusa. Knaccugukanms
HKOJIOTUYECKUX (DAaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEeHCTBUS SKojJoruueckux (axrtopos. IlpaBuio
muHumyma (K. IlInpenrens, 0. JIu6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak 3konoruyeckuit gpaxrop. JlelicTBue pa3HbIx
Y4acTKOB COJIHEYHOI'O CHEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TPYIIIIbI
pacTeHMii U >KUBOTHBIX 110 OTHOIIEHHIO K cBeTy. CHUrHaibHas poyib CBETa.
doTtonepuoausM.

Temnepatypa kak »dkojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranu3Mmsl. [IoMKnUI0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak oskonormueckuit ¢akrop. Ilpucmocobnenuss pacteHuii K
MOJIJIEpKaHuI0 BOIHOTO OanmaHca. Knaccudukaiys pacTeHH IO OTHOIIEHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHHsl OpraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, MOYBEHHAs,
ryOMHHAs TOJNOYBEHHAs, BHYTpUOpraHuzMeHHas. @OU3HKO-XMMUYECKHE
0COOCHHOCTH cpes obuTaHus opraHusmoB. [IpucnocoOneHus OpraHu3MoB K

’KM3HH B PAa3HbIX CpeCaax.
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buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL CyTOYHBIE H
TOJUYHBIC PUTMEI. [IpHUCIIOCOOIEHHOCTh OPTAaHU3MOB K CE30HHBIM MU3MCHEHHSIM
YCJIOBUM JKU3HH.

Kusznennsie hpopmel opranuzmoB. [lonsatue o xuzHeHHOU (hopme. Ku3HEeHHBIC
(OpMBI pacTeHUN: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKU, MHOTOJICTHUE TPABBI,
oJtHOJIeTHUE TpaBbl. JKn3HEeHHBIC POPMBI JKUBOTHBIX: TUPOOHOHTHI, T€OOUOHTHI,
a’poOnOoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buasl 6MOTHYECKHX B3aUMOJICHCTBUNA: KOHKYPEHIUS,
XHUITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koonepanus, MyTyallu3M,
KOMMEHCAIU3M  (KBapTHpPAHTCTBO,  HaxjeOHuuecTBO).  Herpoduueckue
B3auMoJieiicTBUs  (Tomuueckue, Qopudeckue, ¢abpuyeckue). 3HayCHHE
OMOTHYECKMX B3aUMOACHCTBHIA Ui CYLIECTBOBaHHS OPTraHU3MOB B Cpefe

obutanus. [I[pUHINTT KOHKYPEHTHOT'O UCKITIOUSHHS

DKOJIOTHYECKHE XapaKTepUCTUKU nonynsauuu. [lomynsanus kak Ouosoruyeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, Pu3HUecKiX 0apbepoB U OCOOCHHOCTEH
O6uoJIoruy BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISAIHIA.
OcHOBHBIE TOKA3aTeIM MOINYJSALUN: YUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MHTpaLusl.

Okosorudeckas CTpykTypa mnomyiasiuuu. OneHka 4YHMCIEHHOCTH MOILYJISIHH.
JluHamMMKa MOnyJsuuu U €€ peryisinus. buoTudeckuii moTeHIHan Nomyssuy.
MopenupoBanne aAuHAMUKKM rnonyiasanud. KpuBbele pocTa  YHCIEHHOCTH
nonyssanu. Kpuble BbDKMBaHUA. Peryisiius 4MCIeHHOCTH MOIYJSILUN: POJIb
(GakToOpoB, 3aBUCALIMX U HE 3aBUCIMIUX OT IUIOTHOCTH. OKOJIOTUYECKUE
crpateruu BUJoB (I- u K-ctpaterumn).

[TonsitTue o0 »sKonoruueckod Humie Buaa. MecroobuTtanue. MHoromepHas
Mojenb 3kosiornyecko HumM Jx.M. XatumHcona. Pazmepbl 3KoJIOrM4eckon
Hu. [loTeHnnanpHas U pearn30BaHHas HULLIH.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTerny. 3aKOHOMEPHOCTHM  TOBEJACHUS W MUIPALMA  JKUBOTHBIX.

Bbrnonornueckue nHBa3NH HYy>XKECPOAHBIX BUI0OB

7.4

CooOmiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBS3uM Mexay
opraHu3mMamMu B OwWoIleHO3e. DKocucTemMa Kak OTKphITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHH. Tpoduueckre 1enu U CeTu.
Abuotnyeckue 010k 3kocucteM. [louBsl U miIbl B 3xocucreMax. Kpyrosopor

BCIICCTB U ITOTOK DHCPIUH B OKOCHUCTEME.




OcHOBHBIE MOKa3aTeau 3KOCUCTEMBbL. brioMacca u mpoayKiusa. DKOJIOrHYeCKre
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HarmpagsiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [lepBuuHbIe 1
BTOPUYHBIC CYKIIECCUM WU HMX MPUYMUHBL. AHTPONOIE€HHBIE BO3JICUCTBUS HA
cykueccun. KimmakcHoe — cooOmiectBo.  buopa3zHooOpasue ©  TOJTHOTA
KpyroBOpOTa BEILECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[Ipupoaneie 3KOCHCTEMBI. AHTPOIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHo3. Paznuuust Mexay aHTPOIIOT€HHBIMU U IPUPOTHBIMU IKOCUCTEMAMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas diaopa
u (ayna. CunHanTponmszanus TOpOJCKOH ¢ayHbl. buonormueckoe u
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMHUPOBaHKS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B DKOCHCTEMAX.
[TepeHoc sHEPrUM M BENIECTB MEXKTY CMEKHBIMU 3KOCUCTEMAaMU. Y CTOMYMBOCTD
OpPraHu3MOB, TOMNYJALMHA W OSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buocdepa — olmeranerapHas o0ojiouka 3emild, IJl€ CYLIECTBYET WU
cyuiecTBoBasia ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
o6uocdeps u e€ coctas. KuBoe BerecTBo Onochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rno0anbHOM  sKocucTembl. JlMHamMuueckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemecTB M OHMOreoXMMHUYECKHE LHMKIBI (yriepoja, a3ora).
PurmuaHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [TonsTue o Ouome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOMHBIE JIECA, CMEIIAHHBIE M IIMPOKOJMCTBEHHBIE Ji€Cca, CTENH, CABAHHBI,
IIyCTBIHU, TPONMYECKHE Ji€ca, BBICOKOTOpbs. Kiummar, pacTUTenbHBIA WU
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa 1 QyHKLHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOIO MOTEHLHUANa U

O6uocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3HCHI U MX MPUIUHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa Bo3yXa. 3arps3HEHUE BOIHOM CpeIbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kinmara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).

borannueckue caJibl M1 300JIOTMYCCKUEC ITapKU.




OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pa3BUTHS YENOBEUECTBA U IIPUPOJBI.
PanyonanbHOe  IOPUPOAONOIB30BAHME M COXPAHEHHE  OHMOJIOIMYECKOrO

paszHooOpasust 3eMiau



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

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl u mponecchl, 11 kmace/ Tepemos A.B.,

[Terpocosa P.A., O01iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « O]

MHEMO3HNHA»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

[TopTan «DneKTpoHHOE coiepikanue oo1ero oopazosanus» — €ds00.ru
[Tocobus ns yuureneit ouonoruu (M3narensctBo «IIpocBeiienney) — prosv.ru
HarrionaneHeli 00pa3oBaTebHbIN TopTaa — nsportal.ru

["azera «buonorus» (IlepBoe centsiops) — bio.lseptember.ru

Buptyanenas na6oparopus — Virtulab.net

Enunas kouteknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB — School-
collection.edu.ru

Hayuno-o0pa3oBarenbHblii mopTai «Bces ononorus» — sbio.info

denepanbHbIN EHTP WHOOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (PLINOP)

— fcior.edu.ru



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccuiickas anextponnas mkoia (POI) — resh.edu.ru/subject/5/
MockoBckas anektponHas mkoia (ML) — uchebnik.mos.ru/catalogue
HutepuerYpok — interneturok.ru

SAKnacc — yaklass.ru

doxkchopa — foxford.ru

®denepanbHbIi HEHTp HHDOPMAITMOHHO-00pa3oBaTesbHbIX pecypcoB (PLINOP)
— fcior.edu.ru

Enunas xosutekius udpoBbIx 00pa3oBaTeIbHBIX pecypcoB — SChool-
collection.edu.ru

Bcest 6uonorus — shio.info

College.ru — college.ru

[Topran «DaeKTpOHHOE comepkaHue 00Iero oopasoBanus» — edso0.ru






