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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWOJOTHS) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaemble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOom nuddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CpEeIHUM OOIIUM, CpPEeIHUM
po(ecCHOHANTLHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaXIblid U3 dTHUX
y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pPELICHUE
o0pa30BaTeNbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodopueHTanuei o0yJamImuxcs U CTUMYJIUPOBAaHUEM MHTEpeca K KOHKPETHOU
00JIaCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HoMy npenmety «buonorusy» ga€t npeacTaBieHue O eI
U 3a7la4ax u3yudeHus yueOHoro npeamera «buonorus» Ha yriayOiaEHHOM ypOBHE,
onpejeNsieT o0s3arenbHOe (MHBAPUAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBAaHHME IO pas3fenaM M TeMaMm, paclpeeieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEIOBATEIbHOCTh M3YYEHHs y4eOHOro Marepuaia ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Y4eOHOro mpoliecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromuxcs. B nmporpamme mo OMonoruu peann3oBaH
MPUHITUT MPEEMCTBEHHOCTHU C M3Y4YEHHEM OHUOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Onarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTh  Ha
nocjeAywniee pa3BUTHE OUOJIOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHUYECKOTO
MBIIICHUS, IPEJICTABICHUH O 3I0pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOILICHHS K OKPY’Karollel nNpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOrMU TakXKe
MOKa3aHbl BO3MOXKHOCTU ydeOHOro nmnpenmera «buosorus» B peanuzanuu
tpedboBannii ®I'OC COO K IIaHHPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEAMETHBIM pe3yJIbTaTaM 00y4ueHus U B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbBHOCTH OOYYaroMIMXCS 10 OCBOCHHIO COJIEPKAHUS
OMOJIOrMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYueOHbiit npenmer «buosorus» Ha YpoOBHE CPEIHEro o01iero oopa3oBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC M1 OPUCHTUPOBAH HA PACIIIUPEHUE
U YIUTyOJICHHE 3HAaHUHM 00yJaloImuXxcs 0 )KUBOUM MPUPOJIC, OCHOBAX MOJICKYJISIPHOU U
KJICTOYHOM OHMOJIOTHH, SMOPHUOJIOTUH U OMOJIOTHU PAa3BUTHS, TCHETHUKH, CEJICKITUH,
OMOTEXHOJOTHH, BOJIIOIIMOHHOTO YUCHUS U SKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIMXCS K MOCICAYIOMIEMY IOJIYYeHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJOTMH HA YPOBHE OCHOBHOI'O
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsS O pAacTEHUSIX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIAIHOTO U IOMCKOBOTO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJISl MOCIEIYIOUIErO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYEHUU
($u3MKHN, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHHU.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEHUs1 OMOJIOTUYECKOT0 pazHooOpasust aneThl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUH, AMOPHUOJOTMH U OHOJOTHH
pPa3BUTHS, TEHETUKU MU CEJCKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHMOJIOTHH,
aKTyaJM3UPYIOTCS 3HaHMS OOydYaromMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kitacce uzydarorcst 3BOMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
O0Oy4JaroMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIUIIOB U MPABUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOMyJIsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTMH, MPUKIIAIHBIX aCMEKTax OMOJIOrMYeCKUX 3HaHuu. J{is
pa3BUTHS WU TOAJEPKAHMS HHTEpeca OO0ydarllluxcs K OHOJOTrMU Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHallia B COAECPKaHUU MPOTrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM MJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBNIAZIcHUE  OOYy4alOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHM3allMd J>KUBBIX CHCTEM pPAa3HOrO0 paHra M MNpUOOpPETeHHE YMEHH
UCIIOJI30BaTh 3TU 3HaHUS B (DOPMHUPOBAHUM MHTEpeca K OnpenenéHHoil o0aacTu



npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorumeil, Wi K BbBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHMHM, MHOT0O0Opa3MM U OCOOEHHOCTSIX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, onocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJICHUE OOYYaroMMXCs C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTHA W CUHTETHYECKOW OHOJIOTUH, TAJCOHTOJOTHU, DKOJOTHUH);
METOJAMH CAMOCTOSITEILHOTO TMPOBEICHUSA OHOJIOTMUECKUX HCCIEAOBaHUN B
naboparopud uW B Opupone (HaOMOJAeHHE, U3MEpPEHHUE, OSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHMEe OOyYalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; IOJb30BaThCS
OMOJIOTMYECKOM TEPMUHOJIOTUEN M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobjieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTU I10
OTHOILIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTUH;

pa3BUTHE y 00YYAIOIIUXCS HHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTE B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pElIaeMbIMU €10 MpPOoOJIeMaMU, METOJI0JI0THEH
OMOJIOrMYECKOT0 HCCIE0BaHNUS, TPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIMXCSl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUIM; (POPMUPOBAHHUE 3KOJIOTHUYECKOH,
Te€HETUYECKOM IPaMOTHOCTH, 0011el KyJIbTYphl OBEICHHUS B IPUPOIE; MHTETPALlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;



npuobpeTreHne  OO0yJaromMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIIOICHNE MTPABIII IOBEJCHHS B IPUPOJIE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3I0POBBS
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHrue 0€30MaCHOCTH KU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJB30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
WHIUBUYyaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyenyonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHMBUTYyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

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

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOydUeHHS OMOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO eCCUOHANIBEHOTO U BHICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUH HA YTIIYyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPAaTOPHBIX M MpakThudeckux pabor. Taxxke ydactue
00yJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENBCKUX PadoT,
TEMaTHUKa KOTOPBIX OMPEACNACTCS yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHUH.

3HaueHre OMoOJIOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, U. I1. [Tanos, . 1. Meunuxkos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX H3YyYeHHUE

JKuBble cucTEeMBl Kak mOpeaMer u3ydyeHus Ouosoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUSA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAaHUE JJI TPOBEICHUS HAOTIOACHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, snekrpodopes, auddepeHIaIbHOe IEHTPUPYTHPOBAHHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIE BEIIeCTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBsA3b. BTOpuYHAas, TpeTHUYHas, YETBEPTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknuu JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsisu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Hoptperst: JI. Ilomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHHE: XUMUYECKAs TOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYeckas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIA AKTHUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{uro3omns. [{utockenet. JIBuxkenue muromniaasmbl. OpraHou bl
KJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIMHW MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE TIACTUABI (POTOCUHTE3UPYIOMINX 3YKapHOT. XIJIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mparcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KJIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpallleHUAE JHEPIUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax ouonorndeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTETEHOE
dbochopunupoBanue. Suepeus memoparnHo2o epaouernma npomoros. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKONU aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJX, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese 6enka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Perysiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresza
onepoHa (®. XKako6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YesnoBeka, »)kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz donvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmumpl u cxemsl: «buocunres 6enka», «['eHetnueckuit koay, «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. Wutepdaza u Mutos.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdasze. [loaroroBka KiIeTKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwpa. [Ipunnuner perumkanyu JITHK:
KOMIUIEMEHTAPHOCTh,  IMTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuust MuToTHYeCKOro ImuKiIa KieTku. [IporpamMmmupyemasi KieTodHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmroienre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKUNH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npotucthl. KoloHUnanbHbIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHunyeckas. OCOOEHHOCTH CTpOEHUs, (YHKUUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIN 1 BHyTpeHHUN CKesleT. CTpOEHNE U TUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BelllecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beinenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. ODUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopust KJOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  perymsanus |y OpramusmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OpraHu3MoB. Takcucsl. PazapaxuMocTh U peryisuus y pacCTeHUN.
PocTtoBbie BelecTBa U UX 3Ha4ECHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. [ mnoranamo-runodusapHas cuctema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembly, «CTpoeHue CTeOIIsD,
«CTpoeHue JNHUCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucrtema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«Ammynuter»,  «KuiieuHomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntuny, «HepBHas — cuctema
MJIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaekcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUICKLIUN



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0BaHUE I JEMOHCTPALIMH IOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHMs:  [OYKOBaHHWE, CHOPYJISALUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M IIOJOBOro Impouecca. Melo3 W €ro MecTo B KM3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiilia (dMOpUOHATIbHAS WMHAYKIUSA).
3akiagka IUIaHA CTPOCHHUSI JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIM nepuon. Ilpsmoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
pEryJsiiuy pocTa >KUBOTHBIX U YyesoBeka. CTaiuy mocTAIMOPHOHATILHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IIMKJIe pacTeHui. OOpa3zoBaHue Cop B mpoiiecce Mero3a. ['ameTorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHaIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsaH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIN [IUKJI TATOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbisBIEeHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabots H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TIE€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAacCUICIUICHUs NpPHU3HAKOB. L[uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanm3upyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemubanue. Tpetuit 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHAs
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CHETVIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UONOTUYECKUX  TIPOIIECCOB, TMOBEACHUS UM  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuorun apozoduney, «Kapuotun nTuiisn,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpallMM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHMWS MNPU3HAKOB, MOJEIb AJIs



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpELIMBAHUSA Y TPO30(PUIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MomudukanmnonHass HW3MEHYMBOCTh. Poib cpembl B (OpMHpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJHOrO BU/IA.

MyTanmoHHass HM3MEHYMBOCTh. BuHIBl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHUPOBAaHHbICE MyTalMHh. SaepHble W
HUToIIa3MaTudeckue Myranud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOI'O IIpolecca. 3aKOH TOMOJIOTHYECKUX PsIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmeHunmBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHas W3MEHYHUBOCTHY, «Meios»,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.

OO6opynoBaHue: >XKUBbIEe U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHass MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, HATOT€HETUYECKHUN, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HH 4YeloBeKa. boJie3HW C HAcleCTBEHHOM MPenpacroioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToJbl U3YYCHHUS] TE€HETHKHU
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpoOUCXOXIEHUS W MHOTOOOpasusi KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonpl ceneknMoHHON paboThl. McKyccTBeHHBINM OTOOp: MAacCOBBIM U
VHIUBU1YQJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OILEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ[  CEJICKIIMOHHOW  paloThlI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas rudpUI3aIms.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTEHUH U )KUBOTHBIX. «3e1éHas
PeBoIIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMBICIOBbIX  HCUBOMHBLIX 6 Yeadx VIYUUleHus.
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCe008AHULL, Nepedosblx uoell U
NnepCcneKmuBHbIX MexXHON02U.

JdeMoHCcTpaIMuA

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00PAa3usi KYJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rudpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKRypceusi «OCHOBHBIE METOAbI W JOCTHKCHHS CEJEKIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX IMPOIYKTOB,
BUHOjEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosorui. [Ipou3BoacTBO O€lika, aMUHOKUCIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounass mHxkeHepus. MeToapl KyJbTypbl KIETOK W TKaHEW PAaCTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumen. VMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpYKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHWs KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJSAPHBIX MEXaHU3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHass UHKEHEPUs».

JlaGopaTopHasi padora «/3yueHre 00HEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIONMUOHHBIX NpPeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenbHocTs Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHM3MOB, HACJEJCTBEHHass M3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (popmMupoBaHus MPUCITIOCOOTIECHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy0Gei», «MHoOroobpasue KyabTypHBIX (opMm KammycTbD», «Ilopoab
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauns Kak 3JIEMEHTAapHas €IWHHLA 3BOJOLMH. COBPEMEHHBIE METO/bI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuuecKko2o pa3sHooOpa3usL:
npuyunsl u creocmsusi. llpossnenue s¢pgpekma opeticha eeno6 8 6ONLUUX U MATIBLIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). IlonoBoit oTOOp. BO3HHMKHOBEHME W 3BONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl nprcnoco0IeHnd y Opranu3mMoB: Mopdonoruyeckue, Gpu3noJoruyeckue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOE (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAYYHBIX METOI0B COXPAHEHHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapau—BalinOepray, «/IBuxyiume
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKO»,
«ITonysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB M KEPTBY», «Cxema AercTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 3a CylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemynpexnaromas oOKpacka MKUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmmonasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBieHNE N3MEHYMBOCTH Y 0COOEH OTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbpl W3ydeHUsS  MaKpO3BOMIONMU. [lalleOHTOJIOrMYECKUE  METOMBI
uzydeHus: HBoionuu. llepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMHUKHU U PEIIUKTHI.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YyUYEHUS IBOTIOLMU. | OMOJIIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuU.
HeobOpatumocTs 3BomonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Pununoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeid KOHTUHEHTOBY,
«Penuktey, «HadanpHble cTaguu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHUMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlI€HUsS O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MonomepoB. Koanepsatnas runote3a A. M. OnapuHna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3yueHus. MickonaeMble OpraHu4ecKue OCTaTKy.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOIINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBeHne 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIE00pa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6GuopazHooOpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHMYecKon 3BOMIOLUNY, «CxeMa 00pa3oBaHUSI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUID, «CXxemMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuTue KU3HM B NAJCO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIaKHbBIE TIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu o n3ydennio abMOTeHHOT0 CHHTE3a OPTAaHNYECKUX COCTMHCHHH B TIEPBUIHON
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBujeTenpcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU3100r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpOIIOreHe3a. PaHHHME 4YenoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
M3TOTOBJIEHUS OpYyAuN TpyAa. HemoBeK NMPAMOXOISIIIMN U IEPBbIA BBIXO/T JIOICH 32
npeneinsl Appuku. YenoBek reitenboepreckuii — oOmil npejok HeaH 1epTaaIbCKOTro
YeJIOBEKa M YEJIOBEKAa Pa3syMHOTo. UeNOoBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
najeoreHoOMHKa.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJioBeKa.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)KArolled Ccpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISAIUA. broconuanbHble MCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIFOLUH YEIIOBEKA», «Pacel yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTorpaduu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPYXKAaIOIIeH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaiapHas poJyib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorumdeckuid (axrop. [elicTBue TemrepaTypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOUICHUIO K
Bojze. [IpucriocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
rNIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0CcOOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [Ipucnoco0aeHuss OpraHu3MOoB K )KH3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [ToHsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWU: JEpeBbs, KyCTapHUKW, KYCTapPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapasutusm, koomeparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanwus. [IpUHIINT KOHKYPEHTHOTO UCKITIOYECHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI JKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
KUBOTHBIX», «Cpenbl O0OUTaHUS OpPraHu3MoB», «bHOIOrMYECKHEe PpUTMBD),
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay», «llenn nuranusy,
«XHIIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumouosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, TepOapuu U KOJUIEKIIMU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapun M KOJUIEKUMH PACTEHMH M JKUBOTHBIX, OOJIaJalouMX uepTamu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUHU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHU OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISLHHU. [lonynsauusa  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, HPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudeckuii mOTeHIMaNl MOMYJISLUH.
MonenupoBaHue JMHAMUKY onyJisiiuy. KpuBble pocTa 4YMCIEHHOCTH TOMYJISLUN.
KpuBble BbDKHMBaHUS. Perynsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humuy Jx.M. XarumHcoHa. Pa3smepbl 3KOI0rMYecKou
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaIMuA

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBEHHass  CTPyKTypa IomyJsinuW», «Bo3pacTHele  mMpaMuibl
nonyasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogensb 3xonorudeckort Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MeEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BemecTB U NOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
UPaMUJIBI YKcell, OnoMacchl M SHEPTUu.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUMM W MX MPUYMHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeano8. IKocucmemvl MYHOp, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [ oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
aKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUNo8 Ha cyO0peaHuU3MeHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaIMuA
[Toptper: A. [Ix. Tencnn.
Tabmuuer u  cxemMbl:  «CTpykrypa  OuUOLEHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIE
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«IOKonorudecKas mupaMuia OMOMAacCChy», «IKOJIOTHYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeid, repOapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAaX).

IKCKypcusi «IKCKypCcHsl B TUIIMYHBIM OMOreoieHo3 (B n1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKU3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTH OMocdepsl. [TousTre o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIEC JI€Ca, CMENIAHHBICE W NIMPOKOJIMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaIa U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpUpoIe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumaruueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «IMpokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NPUYMHBL. Bo3melcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTE€HHOE BO3/JCHCTBUE HA PACTUTEIIBHBIN M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL YEIOBEUECTBA W MPUPOIBI.
PanmonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TIJI00ABHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcCHOGbI
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpsi3Henue mouBb», «IlapaukoBsit A3hdexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TeppuTOpUn», «MOAEIH YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHUE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPABOIOPSAIKY, YETOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peai3allMd OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TMOHUMAHUS 3HAYECHUS OHOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MMacHOTr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTABIXa, peryjspHas (Qu3uveckas aKTUBHOCTH), OEpPEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHLHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATBbHON JEesATENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBUM  JUIs
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BaTh IPHUOOPETaEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHE MPOrHO3UPOBATh HEOJIAroNpUsTHBIE 3KOJIOTUYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MMM B IO3HABATEbHOW, KOMMYHHMKATUBHOMW M COLIMAIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAYUMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWIJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00AJIBHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH oOydaromuxcs, (GopMupyeMoit
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HaHUS [UJIsS aHalu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHWE LIEHHOCTU HAyYHON JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBISThH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeONu(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHEe, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
oOecrieunBaromme GopmupoBaHue yHKITMOHATPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YyHUBEpPCAJIbHBbIC Yy4deOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABAaTEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTHYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIMBATh
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIJIs1 0ObsICHEHUs] ()aKTOB M SIBJICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B M3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOA0B PELIEHUs TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUKU (TEKCTEe Y4EOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTB;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOT'O UCIIOIb30BaAHUS PA3IAYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Oouonornueckoi uHGpOpMalMend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKHe U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMAIMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBJaieHne yHUBEPCAIbLHBIMIA KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIBHO BBINIOJHEHUS MpeiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN APYrUX YYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyallUi,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTUIKEHUIO: COCTABJIATH IUIAH JIECUCTBUU,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3WLHUH HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopraHu3anusi:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOIIEMBI C YUETOM UMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OMBIT,

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorus» Ha yray0iaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornu. OHH — BKIIIOYAOT:
cnenuduyeckue Ajisi OMOJOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHnaens, TOMOJIOTMYECKUX PSJOB B HACJIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHHE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKMUBOTHBIX, 4YEJOBEKa, IPOILIECCOB KUZHEACATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, YMOPUOTreHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY OpPraHOMJAaMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M HUX (YHKIHUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T'€HOTUNOM U (EHOTUNOM, (PEHOTHUIIOM M
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBINOJHATH J1A0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMYIUpPYs LEJlb KCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyYEHHbIE
pE3yNbTATHI U I€NIaTh BHIBOAbL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIECIOBAaHUN B
o0acTv GMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJOTHH, BETCPUHAPHUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CPEAHETro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeNeNICHHs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUMX OHOJOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocdepe), 3akonbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOJeHUE, SKCIEPUMEHT), crocoO0amMu BBIABJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHus,
BIIMSHUSL ~ JABWXKYIIMX  CHAJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY TMPOIECCAMU HBOJIOINH,
JBIDKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3IMYHBbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€Ml  OpraHu3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUSI, €TMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH MTPOLIECCAaMU U SIBJICHUSMH, JCNIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TMPOBEPATh HX OKCIEPUMEHTAILHBIMH
cpencTBamMu, (GOpMyIUpPYs 1eidb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUUYECKHX
KOH(epeHIusX;

YMEHHE OIICHHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayiell mpodeccunoHanbHON
NEATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUHU, TPUPOIOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3MWCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJDKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMBbl U UX HU3Y4YECHUE
3 buosnorust kinetku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKka 0 HaCJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie  Tpakriseckue (umdposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI pecypeni
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtoLus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 1.5
DKOJIOTHS BUAOB U MOIYJISIUAN 9 0.5
9 DKos0rUs coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — riobaibHas SKocUCTEMA 6
11 YenoBek U OKpysKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5













ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

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
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKHUX, IKOJIOTUYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAaX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
HaOroeHni); crioco6aMu BBISIBICHUS M OLEHKH aHTPOIOTEHHBIX
W3MEHEHUH B NPUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIHMPYs Lelb WCCIEAOBaHUS, AaHAIM3HPOBATH
MOJIy4EeHHBIE PE3Y/IbTAThI U JIJIaTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCINMYHNHAMU,
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 TOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, Orocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OnocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBEHHOCTb, H3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; K1OHaIbHO-CEIEKTUBHOIO UMMYyHHTETa [1.

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

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOTr000pasusi U MPOUCX 0K ICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o nyTsix u
HaIpaBIIeHUSX dBoItoIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Mennens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYILIECHUS
cuerieHuss redoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjaeAcTBeHHOM wu3MeHunmBocThd H.M. BaBmioBa; reHeTHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa 1O, JInubuxa, 3K0IOTHYeCKOM MHpaMUIbl YHCET,
OMOMacChl M DHEPTHUH);

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

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

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IMUTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHUEM U
(GYHKLIMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHMi, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJI€TOYHOTO [IUKJIA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  TpoIeccaMd  SBONIONMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICISTh CYIIeCTBEHHBIC TPU3HAKH:

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

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, ME#103a, FaMeTOreHe3a, SMOPHOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; aJuIOMaTPUYECKOro H
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIUAHUA ABWXYIIUX CHII
DBOJIONMK HAa TeHO(OHA  MOMYJSALUHU; PHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMUpOBaHHOCTh YMEHHS BBIACTSATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT H DJYKAPHOT; OJHOKJICTOYHBIX |
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTrE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, ()OTOCUHTE3a, IUIACTHYECKOTO U IHEPTeTHUYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, pPAa3BUTUS U
Pa3sMHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
oOWTaHUs, BIMSAHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOTIOTECHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

YmMenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJOTHYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3H
OpraHW3MOB U Cpeibl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usi BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KPUTHYECKH OICHHBATh HH(POPMAIHMIO OHOJOTHYECKOTO
COJIEpXKaHUsI, HHTEPIPETUPOBATH ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI00anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U NX HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsh Hayka. buonormdyeckue Hayku H
u3ydyaemble UMHU 1npoOiembl. DyHIaMEHTAIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, csa3annbie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIbBHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHMOHHO-BUA0BOI, 9KOCHUCTEMHBIHN
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TpHU3HAKU KUBOTO. JKH3HBb Kak ¢opMa CyIIeCTBOBAHHUSA

MaTepuun

Mertoapl Ouonornueckoi Hayku. HaOmiogeHue, H3MepeHHe, SKCIEpUMEHT,
cucTeMaru3amnusa, MeTaaHanus3. IloHaTrhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpkM U €€ aocToBepHOCTb. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHel HCKaXXEHUS PE3yJbTAaTOB dKcHepuMeHTa. [[oHATHE cTaTHCTUYECKOro

TECTa

Knerka kak Ouojorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOHW M KJIETOYHOHW  OMOJOTHH:  MHUKPOCKOTIHS,
xpomarorpadus, 31ekTpodopes, METO]I MEYEHBIX aTOMOB, U hepeHInalIbHOe

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




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHThL. Boja u
€€ poJIb KaK pacTBOpPUTENS, pEarcHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBA3b. BrOopuuHas, TpeTHuYHas, YeTBEpTUYHAs CTPYKTyphbl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapuapl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUBI.
OOmuit TUTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIMU YrIIeBOJOB.

Jlunuael. ['mppodunbHO-ruapodoOHBIE cBolcTBa. Kiaccudukamust aunmumaos.
Tpurnuuepunsi, dochomunuabl, BOckH, crepouasl. buonornyeckue GpyHKInm
mumuaoB.  OOmme cBOICTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocth. [Ipasmno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxienue u ononorndeckue ¢pynkimu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Gpynkiuun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, UX (DYHKIIUA
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl  kieTok: »ykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue npokapuoTuueckon kieTku. Kinetounas creHka OakTtepuil U apxe.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crtpoenre 1 QyHKIIMOHUPOBAHHUE DYKAPUOTHYECKON KIIETKH. [lmazmaTmueckas
MeMOpana (riazmanemMma). CTpyKTypa ria3mMaTuieckoi MeMOopansl. Tpancrnopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN AKTUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGota HaTtpuii-kaJineBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOUYHONU CTEHKH PACTECHUA, TPHOOB.

[utormasma. Ilurozons. Llutockener. [IBmwkenue nuroriasmsl. OpraHousl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBl KIIETKH: HJHAOIUIA3MaTHUYECKas CETh

(BIIC), annapar ["onbaxu, TM30COMBI, UX cTpoeHHe U GyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUIOB KIETKU. CTpOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [mankuii
(arpanymsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekpetopHas (yHKuUUS
annaparta ['onpmxu. TpaHcnopT BelecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBI.

Crpoenve u (GyHKIUU MUTOXOHIAPHM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouabl kinetkun CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunamenTsl. MpblIeUHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdYeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTproIs.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTeNbHOMH, )KUBOTHOM, TPUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kuciopoja B 0OOMEHHBIX
nporeccax. JHepreTuueckoe obOecriedeHue KieTku: npeBpamienue ATD B
0oOMEHHBIX Tmporeccax. DEpPMEHTATUBHBIN XapaKTep pPEaKIUuid KIETOYHOTO
Merabonm3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpPraHMYECKUX BelecTB B KieTke. PdortocuHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pasnuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpasue OpraHM3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLTHE OaKTepuH, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
Oaktepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxenus. IlpoaykTel OpokeHuss U uX
HCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3BI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUI B
mporeccax — OHMOJIOTHYECKOTO  OKUCHeHHs.  l[ukimueckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0O MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHHTe3a.  Peanu3anus — HacleNCTBEHHOW  MHGOpPMALUU.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
O6uocunTe3e Oenka. YciaoBus OuocuHresa 6enka. KoaupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zanys reHoMa y IpOKapuoT M dYKapUOT. Perysmus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekeTouHble OPMBI KU3HU B OOIUraTHbIC Tapa3uThl. CTpOCHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a6oneBanus yenoBeka, )kuBoTHbIX, pacteHuii. CITNJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblii 1ukn, ero mepuoisl M perymauusa. HWurepdaza u  MuTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH W
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lonoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIIECCHI.
Tunsl muto3a. KapuokuHes u nuToKMHE3. brojornuyeckoe 3Ha4eHHE MUTO3A.
Perynsanus muToTMYecKOro nukia KieTku. IIporpammupyemas kineTouyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJIoruyecKas cucTemMa

3.1

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

MHOT'OTKAHCBBLIC OPTraHU3MBI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Meno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe passutHe. ['amerorenes y >kxuBOTHbBIX. Iloj0BbIE XKene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieToK. CriepmaroreHe3 M OOTeHes3.
Crtpoenne moyoBBIX KIETOK. OIUIOOTBOPEHHE M SMOpPUOHAJIBHOE pPa3BUTHE
AKHBOTHBIX. CrocoObl  OIUIOZOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.
ITapTeHorenes.

WunuBunyanpHOe pa3BuTHE OpraHu3MoB (oHTOreHe3). Cramum sMOpHoreHesa
KMBOTHBIX (Ha mmpuMepe JIsarymkH). Apoonenne. Turbt apodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apO/bIIIEeBbIe JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pa3BUBarolIerocs 3apojblia (3MOpHOHaANIbHAsT MHIYKLHKA). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3JIMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpumoHanmeHBI mepuona. IIpsmoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
II0O3BOHOYHBIX JKMBOTHBIX. bBHOJOrMYeckoe 3Ha4eHHE NPSMOrO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUbl pocTa )KMBOTHBIX. DaKTOPbI
peryisuMu pocTta JKMBOTHBIX M denoBeka. CTaguum mocTIMOPHOHAIBHOIO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
I'amerorenes y pacrenuidl. OIUIOJOTBOPEHHE U pPa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHNUE Y IBETKOBBIX pacTeHnil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DEryJsiiuud OHTOI€HEe3a y pAacCTeHUH WU

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATHS M CHMBOJEI. I OMOJIOTHYHEIE XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpemuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiiee ckpemuBanue. [IpoMexxyToOuHbIA XapakTep HacleJIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGorer T. Moprana. CueruieHHOE
HACJIeIOBAaHUE T'€HOB, HAPYUICHHUE CIEIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbid noj. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeu3M. B3auMoaelcTBHE HEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHotuna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalIMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T€HOTUIMYECKOHM W3MEHUMBOCTH.
Buibl reHoTHIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranuoHHas W3MEHYUBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUW. SIlepHBIE M LUTOIIIA3MATUYECKHUE
Mytanuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO Tpolecca. 3aKOH T'OMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOMN
m3menuuBoctn  (H.W. Basuios). BresnepHas  U3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl H3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OJM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-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 ¢ HaclenCTBEHHOM
MPEAPACTIOI0KEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B IIPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYeHHe
H.M. BaBwioBa 0 IeHTpax MPOUCXOXKICHUS W MHOT000pa3usi KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEICTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEeKIMOHHON padoThlI.
Metoapl ceneKuMOHHOH paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIH W
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeniell mo motoMctBy. OTOOpP MO T€HOTUITY € IOMOIIBIO OLIEHKU
(eHoTHna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METOoJl CeNIEKIIMOHHON paboThl. PaguannoHHbIit
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJbTypHBIX (opM
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbIX JIHK 17151 momydyenust ucxoiHOro Marepuana ajsi CeJIeKIHH.
[lonyuenne nomumuionoB. BHyTpuBHIoBas rulpuanzanus. bauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnbl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
rubpuanzaius. [lpeononenue OGecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKa. TpaaulMOHHAas OHOTEXHOJOTHS:
xjie0oneyeHne, TIMOMy4eHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKMX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pexoMOuHaHTHBIX JIHK. [locTmkeHnss u mepcreKTUBBI
XpPOMOCOMHOW UM TEHHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. I[Ipunmunsl kinaccudukanuu opranuzMoB. OCHOBHBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE IPUOBI, OJJHOKIETOUHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBMKEHME  OJHOKIETOYHBIX
OpPraHu3MoOB: aMEOOMIHOE, KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

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

MHoOrokneTounble  pacreHus. B3auMocBA3bp  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe nenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMH M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbI€ ¥ FeHEpaTUBHBIE OpraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUkeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lornomenue BOXBI, YITIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pactenusmMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHu. Beinenenue y pacteHuil. 3amura y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa MacCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBI.

Pa3apaxuMocCTh U perynsanus y OpraHu3sMoB. Pa3apakuMOCTh U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€E BellleCcTBa M X 3HAUCHHE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBsA3p YacTei MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 11enoe. 'omeocTas. TkaHu )KMBOTHBIX U YellOBeKa. TUITBI
JKABOTHBIX TKaHEH: JSMHUTENHaAIbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CHCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Iutanue kuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxaHue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe

U JIETOYHOE JbIXaHUeE.




5.1

5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTeNbHas cUCTEMa YelloBeka. MexaHu3M
BEHTWIALMM JIETKUX Yy HOTHIl M MIEKONMTAIOMMX. TpaHCOpT BeUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTeMa  TIO3BOHOYHBIX  KHMBOTHBIX. Kpyrum
KpOBOOOpAIICHUs. DBOJIOLUUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbl [T03BOHOYHBIX >KMBOTHBIX. Bbllenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKkpaTuTesbHble Bakyoiau. Opransl BbiieneHus. CBs3b M0JIOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTEIILHON CHUCTEMaMu. BrizieieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb U peryssius y opraHu3MoB. Pa3apaxuMocThb y OJJTHOKIETOYHBIX
opranu3zMoB. Takcucel. PazgpaXmMocTh W perymsinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssiius y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm misi 3p¢GeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €10 310POBLEC

OpraHsl ¥ CCTEMBI OpraHoB 4eoBeka. OTAeIbl TOJIOBHOTO MO3T'a IO3BOHOYHBIX
KUBOTHBIX. Pedumekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHass peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpBHOH W SHAOKPMHHOM cucTeM. I'mnoranamo-runogusapHas

cuctema. Pedrnexc u pednexkropHas ayra. besycinoBHbie 1 yCIOBHBIE pedIeKCh

3ammTa opranusma ot 6ose3neil. mmyHnHas cucrema denoBeka. KieTouHsiit u
rYMOpaJbHBIA MUMMYHUTET. Bpoxn€HHbll, npuoOpeTEéHHbIN crennduyeckuit
uMMyHUTET. Teopusi KIOHaJIbHO-CEeJIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

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

Hpixanue 4yenoBeka. Jluddysuss ra3oB depe3 MOBEPXHOCTb  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbpHas IOBEPXHOCTh. Perymsuus

nbIXaHus. JprxaTenbHbIe 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyskmonupoBanue HeppoHa. OUnbTpalrs, CEKpeLns U 00paTHOE BcachbIBaHHUE

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

HBI/I)KGHI/IC YyeJIOBEKa: MbImedHas cucteMa. CKeleTHBIC MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIH U HUCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS ONOJIOTHs. 3HaUeHHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsuus kak 3JIeMEHTapHas eAMHMLA 3BOJOLUU. COBPEMEHHBIE METOJBI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpas3usi U CTPYKTYpbl Momyisiuuid. V3meHeHnue
reHooHAa MOMYJSALUUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbI (JIBMXKYIIME CHJIBI) 3BOJIONMHM. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momymsauusax. O¢¢ekr
OCHOBATEIIS. Murpanuu. M3onmsauma  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), Orooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIil 0TOOp — HampaBisoumii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHM, pa3pbIBArOIIMMA
(nu3pyntuBHbi). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3y/lbTaT  MHKPOIBOJIOIMH.
Bo3HukHOBEHHE  NPHUCIIOCOONEHMH y  opraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTb
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBanue Kak pe3yibTar
MUKpPO3BOJIONMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: AJUTONATPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIU3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJIBHOCTL 9BOJJIIOIUOHHBIX ITPOLECCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posnb 3BOMIOIIMOHHON OHOJIOTUH B pa3pabOTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasus. MUKPOIBOIIOLUSA U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYEeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoansie GopMbl U GUIOTEHETUYECKHUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4EHUs
HBOJIONUH. |'€eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
IBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumenTapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYEHHsS  DBOJIOIHH.
'omosnornunbie reHbl. COBpEeMEHHBIE METO/IbI TOCTPOCHUS (PUIOT€HETHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

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

6.4

HayuHble rumore3bl NpPOUCXOXKIEHUS KU3HUM Ha 3emse. AOHUOreHe3 W
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3TaIlbl HeOpraHM4eckoi sBostonuu. [TnanerapHas (reosiorndyeckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHBI CHHTE3 OpraHMYecKuX
BemecTB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosnMepoB n3 MoHoMmepoB. KoanepBarnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OymboHa J[x. XonneitHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnn u meToasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust u e€ mMetozpl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavansHele 3Tansl opranndeckoil 3pomtonnd. [losBienne n 3BorONMs MEPBHIX

KJIETOK. OBomonus Mertabonn3ma. BO3HHUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHKPOOHbIE OWOIIEHKM KaK aHajor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[poKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HMKHOBeHHE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixom pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTEeHU U
3aBoeBaHue MMM cymH. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tamnbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
Tunos. [lepBrie XOpA0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTMUTAOINX H
ntul. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECHO3BOHOYHBIMU M
[103BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTepOo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 YCIOBUS U BIMSIHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHl mpounuioro. [lpuumHel u
CIIEJICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKHUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metoaesl aHTpomnonoruu. CTaHOBIEHUE
IIPEICTaBICHUH O MPOMCXO0KIEHUH YeoBeka. COBpEeMEHHbBIE HAyUHbIE TEOPUH.
CxozcTBO yennoBeKka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTUYECKHE, (hbU3M0JI0TO-0MOXUMHYECKHE,
noBefeHueckue. OTiMuus yenoBeka OT JKUBOTHBIX. IIpsmoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKUE, COLMANIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YenoBek yMenbld, NEepBbIE HM3TOTOBIEHUA OpyAuMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reiiaensoeprckuil — oOIUi MpeloK HeaHIepTaIbCKOro YelOBeKa M YeJOBeKa
pazymHoro. YenoBek HeaHAEPTAIBCKUM KaK BHJ JIOJEH XOJIOIHOTO KJIMMAaTa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEJIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUSI COBPEMEHHOTO 4YeJOBeKa. EcTecTBEHHBIM OTOOp B MOMYISIMIX
4enoBeka. MyTallmoHHBIN nporiecce v noauMopdusm. TlonyasioHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJlO-HErpoujHasi (PKBATOpUAIbHAsI), MOHTOJOU]IHAS
(a3uarcko-amepukaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSAM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MOPQOIOTHIO U

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

OKOCHCTEMEI U Mpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pa3nens! u 3agaun sxostoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
NpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPHUHT

OKPY’KaIoIel Cpeibl: TOKAIbHBIN, pErHOHAIbHBIN U TT100aTbHbBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3KoJoruueckux ¢akropos. IIpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonepanTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBrue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX 10 OTHOLIEHHMIO K cBeTy. CHUrHaibHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »skojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuil akrop. Ilpucnocobnenus pacreHuil K
NoJyIepXaHuto BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPEaX.

buonornueckue putmbl. BHemHue M BHyTpeHHHE pUTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KyCTAPHUKHU, KYCTAPHUIKU, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, FEOOMOHTHI,
a’poOMOHTHI. OCOOCHHOCTH CTPOCHHSI U 00pa3a KU3HHU.

buotnueckue ¢dakropsl. Buabl OMOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CMMOMO03 1 ero gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUsA  (Tommueckue, Qopuueckue, (adpudeckue). 3HAYCHHE
OMOTUYECKUX B3aUMOACHCTBHIA JIsi CYHISCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsnus kak Ouojoruueckas
cucrema. Poib HEOHOPOAHOCTH cpeibl, PU3HmuecKuX 0apbepoB U OCOOSHHOCTEN
6uoJIoruy BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPhI MOMYJISIIIUHA.
OcHOBHBIE TOKA3aTeIM MOIMYJSLUN: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

OKojorudeckas CTpyKTypa mnomyiasiuud. OLEHKa YHUCIEHHOCTH IOIYJISLUH.
JlnHaMyKa MONyJSALUU U €€ peryssiusa. buoTuyeckuil NOTeHIMaI MOMYJIALHH.
MopenupoBanne aAuHaMUKKM —nonyiasanud. KpuBele pocTa  YHCIEHHOCTH
nonyisiuuy. Kpussle BepkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POIIb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCILIUMX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJ0B (I- u K-ctparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruyuncona. PasMepsl dKkosornueckou
Humu. [ToreHnuanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema mnomynsuui. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  >KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOIHBIX BUJIOB
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CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamMu B OuolieHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[x.
Tencnu). OyHKIMOHATIBHBIE OJIOKHM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010k 3kocucteM. [louBsl U miIbl B 3xocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocUcTEMBL. buomacca u npoayKuus. JKOIOIrMUYECKHe
MUpPaMH/Ibl YUCeNl, OMOMAaCChl U YJHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX IIPUYUHBI. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasHooOpasume #  HOJNHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOHUMBOCTH COOOIIECTB.

IIpupoaHble 3KOCHCTEMBI. AHTPOION€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Paznnuus Mex a1y aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas duiopa
u (ayna. CunHanTponmszauus TOpOJCKOH ¢ayHbl. buonorumueckoe u
XO3ICTBEHHOE 3HAYEHHE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCUCTEMAX.
[TepeHoC PHEPIrUM U BEUIECTB MEXKAY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyuiecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! 1 ero PyHKINU.
3aKOHOMEPHOCTH cymiecTBoBaHUsl Ouocgepbl. OcobeHHOCTH OHOCheEephl Kak
rnobanpHOM  dKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIbI (yriepona, as3ora).
PurmuanocTh siBiieHMI B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE W IIMPOKOJMCTBEHHBIE Jeca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa U QyHKLHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOIO MOTEHLHUANa U

O6uocdepHbIX QyHKIHUI
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DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HEHHE BOIHOM CpeIbI.
OxpaHna BOJIHBIX pecypcoB. Pazpynienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOINIOT€HHOE BO3/EHCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA W MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus. buonmornueckue cuctemsl U Tiporiecchl; 10 kiace. yrimyoneHHoe
oOyuenne TepemoB A.B., IletpocoBa P.A. O61iecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cucremsl u npouiecchl; 10 kiace. yriy0iaeHHoe
oOyuenue. TepemoB A.B., IletpocoBa P.A. OG11ecTBO ¢ OrpaHUUYEHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
ObopyznoBaHue, B TOM 4HCIie IPUOOPETEHHOE HA CPEACTBA IPAHTA!
HNHpopMalinoHHO-KOMMYHUKATUBHBIE CPEJCTBA O0yUEHUS

1. KomneroTep

2. [Manens natepaktuBHas GekkoTouch

TexHuyeckoe ocHaileHue (000pyI0BaHUE):

1. Muxkpockor nu¢poBoi ¢ pyKOBOJICTBOM MOJIb30BATENS U IIOCOOUEM IS
yyanmxcs

2. Buaeokamepa niiist paboThI ¢ ONTHYECKUMU TIprbopamu mudpoBast

3. KoMmiekT MUKpOIIpenapaToB 1o aHaTOMHUH (MIPOPUIbHBIA YPOBEHD )
4. KoMIuieKT MUKpoOIpenapaToB no 6oTaHuke (mpouiabHbIi YPOBEHb)

5. MoOuibHBIH 1a00paTOPHO-AEMOHCTPALIMOHHBIN KOMIUIEKC AJIs1 y4eOHON



MPAKTUYECKON U MPOEKTHON AESTENbHOCTH 1O OUOIOTUU

6. Habop 1st mpoBeieHns SKCIIEPUMEHTOB IO MUKPOOHUOJIOTHH.
7. 3D-matuuk IBUKEHUS B POCTPAHCTBE

8. TepmocTaTupyroiiee yCTpOMCTBO

9. udpoBoit AaTUMK 3IEKTPOXUMHUECKOTO MOTEHIIHANA

10. [TmakaTel, KApTUHBI, MYJISDKH, Yydelia, CJal b, KOJUICKIIUU, TepOapuu.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.ru

https://myschool.edu.ru






