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MNOACHUTEJIBHASA 3AININCKA

[Iporpamma mo yueOHOMYy mnpeamety "buornorusa" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3zoBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konuenuuu mpenojnaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepaibHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyeousiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIaCChl) SIBJISIETCS OJHUM U3 KOMIIOHEHTOB MpeIMETHOUN o0siactu «EcTecTBEeHHO-
Hay4HbIe peaMeThl». CormacHo nmojoxeHusM GI'OC COO npoduiabHbIe yaeOHbBIS
IpeIMEeThl, H3ydyaeMble Ha yriayOJn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennpanii  oOydeHUsT Ha YPOBHE CpeAHEero oomero oOpa3oBaHUS W
MPU3BaHBl OOCCIEYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIINM, CpPEIHUM
o0muM, cpeaqHuM TpodecCHOHaTLHBIM U BEICIIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTUX Y4YeOHBIX TMPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/ay, CBSA3aHHBIX C MpoQopueHTalueld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpECa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HaHHWA, CBA3aHHOIO C OHMOJIOTHEH,
MEIULMHOM, SKOJIOTUEH, TICUXO0JIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueObnomy npeamety "buosnorusa" naét npeacraBieHue o meiu
U 3ajlauyax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
ompenenseTr o0s3arelbHOe (MHBaApUAHTHOE) TPEAMETHOE COJAEpKaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHHe 10 Kiaccam,
PEKOMEHAYET MOCJIEeN0BATENbHOCTh H3YyUYEHHUS YYEOHOr0 Marepualia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B nmporpamMmmMe no 61oia0ruu peaan3oBaH
MPUHIIUT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETr0
oOpazoBaHusi, Onaromaps 4YeMy TMPOCMATPUBAETCA  HAMNPABICHHOCTh  Ha
MOCIIEYIOIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHUPOBAHHBIX Ha
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DIKOJIOTHYECKOTrO
MBIILJIEHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUS K OKpY>Karollel mpupoHoi cpene. B mporpamMme 1o GMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH yudeOHOTO mpeamera «buonorus» B peanusanuu
tpeboBanniit ®I'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpPEeIMETHBIM pe3yJbTaTaM 00yueHus U B POPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATENILHON JICSITEIbBHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpXKaHUs
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 0011Ier0 00pa3oBaHUs.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIero oopa3zoBaHUs
3aBepiaeT OMOIOruYecKoe 0Opa3oBaHME B IIKOJIE 1 OPUEHTHUPOBAH HA pacIIupeHre
U yriiyOsieHue 3HaHuM OOy4YaromuXcs O KUBOW MPUPOJE, OCHOBAX MOJEKYISIPHON



U KJIETOYHOM OMOJIOTUH, SMOPUOJIOTHH U OMOJIOTUHU PA3BUTHUS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpPOBHE
OpUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOMIMXCA K HOCIEAYIOUIEMY IOJYYEHHUIO
Ouojornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHETrO
npodeccronanbHOro 00pa3zoBanusa. OCHOBY €ro cojaepkKaHusl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJIYYEHHbIX TPU  H3YYEHUU  OOYy4YarOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacHIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OakTepusiX, OpraHuU3Me 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPHUEHTHPHI JJI MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKu, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrtpykTypa mnporpammel no yuyeOHoMmy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOABl K HW3YYCHHIO OHOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliy, IBOJIIOIMN OPraHUYECKOT0 MHUpa Ha 3emJie,
coXpaHeHus1 OMOJIOTHYECKOT0 pa3HOo0Opa3us mianeThl. Tak, B 10 kitacce uzyvarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHONOTHMU, SMOPUOJIOTUM W OHOJIOTUU
pa3BUTHUSA, TEHETHKU U CEJCKIUHU, OMOTEXHOJOTMH M CHHTETHYECKON OHOJoruw,
AKTyaIM3UPYIOTCS 3HAaHUS OOYydYarolmuxcsi Mo OOTaHUKE, 300JIOTHH, aHAaTOMUH,
¢dusnonorun yenoseka. B 11 knacce m3y4aroTcsi S3BONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYueOusiii mnpeamer  «buomorus»  mpu3BaH  00eCNEYUTh  OCBOCHHE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UIEH, IPUHIUIIOB U MIPABUIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTSX KIIETKH, OpPraHu3Ma, MOMyJIsIuH,
OHMOLIEH03a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aClleKTax OMOJOTrnYecKuX 3HaHui. Jlis
pa3BUTUS M NOJJEPKAHUS HHTepeca oOydarolmuxcs K OWOIOrMM Hapsay co
3HAYUTETHHBIM 00BEMOM TEOPETUUECKOr0 MaTepualia B COJAEPKAHUH MPOrpPaMMBbl
o0 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHHUS U Pa3BUTHUS
TOM MM MHOM 00J1acTH OMOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B pellIEHUE BaXKHEUIINX OMOJIOTHYECKUX U KOJIOTHYECKUX MPOOIIEM.

Lenps u3yuenus yueOHoro npeamera «buonorus» Ha yriy0iEHHOM ypOBHE —
OBJIaJIcHHEe  OOYyYAIOUNIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIHMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra u MNpuoOpeTeHue yMeHUui
UCIIOJI30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpEca K OMpeaesEHHON 00sacTu
npo(ecCUOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OMOJIOTHEN, WM K BBIOOpPY
y4eOHOr0 3aBeICHUs I MTPOJOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHuUs.

JocTikeHue 1enu u3ydeHus y4yeOHoro nmnpeamera «buomorus» Ha
yriyonéHHOM YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEIYIONIUX 3a0a4:

OCBOEHHE O0YYaIOIMUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHILIECMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOEHHH, MHOTO00pa3vM M OCOOCHHOCTSAX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIHs, BUJ, OMOreoleHo3, Onocdepa); 0 BhIJAIOIMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHME OOy4YaronMxcsi ¢ METOAaMHu MO3HaHUS >KUBOM MPUPOJBIL:
UCCJIEIOBATEILCKUMHU ~ METOJlaMi  OMOJIOTUYECKHX HayK (MOJIEKYJISIipHOU U
KJIETOUHOM OMOJIOTHUH, SMOPUOJIOTHU ¥ OUOJIOTUU Pa3BUTHS, TEHETUKHU U CEJICKIIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWMOJOTHM, MaJCOHTOJOTUH, HSKOJIOTHH);
METOJJaMH CAMOCTOSITEIbHOTO TMPOBEACHUS OHOJIOTMYECKUX HCCIEIOBAaHUN B
nabopatopud W B mOpHpoae (HaOMIOACHHWE, W3MEpPCHHE, OSKCIICPUMEHT,
MOJENUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OMOJOTMYECKONM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTHM U  COIMATbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMH
npo0jeMaMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOCH NEATETBLHOCTH 10
OTHOUIEHUIO K OKpYy)Karoulell MpUpOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBBI0  OKPY’KalOIIMX JIOAe; OOOCHOBBIBAaTH M  COOMIOJATh  MEPHI
npodriakTHK WHGEKITMOHHBIX 3a00J€BaHNA, TIPABUIIA TTOBEJCHUS B TIPUPOJE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallsIX MPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUA B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYyYarOUIMXCSl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JIOTHen
OMOJIOTUYECKOT O UCCIIEIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
penieHus: OMOJIOTMYECKUX 3a/lad, MOJEIMPOBAHUSA OHOJOTMYECKUX OOBEKTOB H
IPOLIECCOB;

BOCITUTAHUE Y 00YyYaIOMMXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,



TF€HETUYECKON rPaMOTHOCTH, OOIIEH KYJIbTYphl OBEICHUS B IPUPO/IE; MHTETpALlUU
€CTECTBCHHO-HAYyYHBIX 3HAHUU;

npuoOpeTeHre  OOydJaroImMMHCS  KOMIIETEHTHOCTH B PAIMOHAILHOM
IPUPOIOIIONH30BaHUH (COOITIOICHHE TIPABIII TIOBEICHHUSI B IPUPOJIC, OXPAHbI BUJIOB,
PKOCHUCTEeM, Omocdepnl), COXpaHEHHMHM COOCTBEHHOI'O 370pPOBbS M 3I0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
oOecrieueHrne OC30MACHOCTH JKHU3HEACITCIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHSIX
IPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU;

CO3/laHME  YCJIIOBHH  JUIi ~ OCO3HAaHHOTO  BBIOOpa  OOYYaIOIIUMUCS
UHIUBUY AIbHON o0OpazoBarenbHON TPaeKTOPUH, CrocoOCTBYOLIEH
noclieayonemMy npo(ecCHOHaTbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUHM C
WHIMBUy ATbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEJACHHBIX HA M3y4YCHHE OMOJIOTHUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeeI0).

Ot16op opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOy4eHUSI OUOJIOTUU
OCYIIECTBIISIETCS ¢ YUETOM CHenu(UKU ero COJEp)KaHWs W HAMpaBIEHHOCTH Ha
IPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMsl B OpraHU3alUsiX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yYEHUU OMOJIOTHH Ha YIiIyOlIEHHOM YPOBHE
SIBJISICTCSI TIPOBENICHHUE JIA0OPATOPHBIX M TPaKTUYeCKUx paboT. Takke ydactwe
00ydJaronuxcsi B BBIMOJHEHUU MPOSKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPBIX OMPEAeIIeTCS yUuTeIeM Ha OCHOBE UMEIOLIUXCSl MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIIOBHM.



COJEPXAHME OBYUYEHUA
10 KITIACC

Conepxxanue mporpamMMmsbl, BBIICICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHo# urtoropoi arrecrauu (I'MA).

Tema 1. buosiorusi kKak HayKka

CoBpeMeHHas OuOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas ucropus pa3BUTHS
ouosioruu.  buojornueckue HaykKd W H3ydyaeMble  HMH  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCIECAOBAHUS B
OHOJIOTUH.

3HadeHue OMOJOTUU B (DOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN
kaptuHbl mupa. IIpodeccun, cpszanubie ¢ Ouonoruei. 3HadyeHUE OUOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJBL.

JdemoHncTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [lapsuH,
V. T'apsei, I'. Menpnens, B. . Bepnanckui, U. I1. I1aBnos, 1. 1. Meunuxkos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmumpsl u cxembl: «CBsI3b OMONOTHHM C APYTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U MX U3y4YeHHUE

KuBble cuCTeMBbl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, UBMEHUYNBOCTD, POCT U PAa3BUTHE.

YPOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIH,
TKAQHEBBIN, OpPraHU3MEHHBIMN, MOMYJISIUMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OnoreoueHoTuueckuii), oOuochepusiii. Ilpoueccbl, HpoucxXondlIve B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKU >XKUBOTO. KW3HB Kak ¢opMa CyIICCTBOBAHUS
Marepuu. Hayku, nzyyaroiine >KxMBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3ydenue xuBbIX cucteM. Metoasl Ouonornyeckoi Hayku. HabGmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus3. [lonaTue o 3aBuCUMON U
He3aBUCHMMOM mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTartoB. [IpuymHBI HCKa)X€HUsA pe3ysibTAaTOB J3KcnepuMeHTa. I[loHsTue
CTaTUCTUYECKOIO TECTA.

JdemoncTpanuun



Tabmumslt u cxembl: «OCHOBHBIE TPU3HAaKU JKU3HW», «buonornueckue
cucrtembl», «CBOWMCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIETKW», «TKaHM JKMUBOTHBIX», «CHCTEMBI
OpraHoB YEJOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
WU3YUYECHHUs )KUBOU IIPUPOIBI».

Ob6opynoBanue: 1adbopaTopHOEe 000pYAOBAaHUE TS IPOBENECHUS HAOTIOCHUH,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHue pa3aU4YHBIX METOJOB IPH
WU3YUYEHUHU KUBBIX CHCTEM.

Tema 3. buoJsiorus KJIeTKu

Knetka — CTpykTypHO-QYHKIMOHaNbHAs €IMHULA KUBoro. lcropus
OTKpbITUA KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

MeTtoapl  MOJIEKYJISIPHOM M KIETOYHOM  OMOJOTMM:  MHMKPOCKOIMS,
xpoMmarorpadusi, 3meKTpodopes, METOJl MEYEHBIX aTOMOB, AU(depeHInanIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
Ka1emok. DIEeKTpOHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemokx.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopus pa3BUTHSI METOJOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue MeETONOB KJIETOYHOH OHONOrUU
(xpomarorpadus, saexkrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHAYECKHN COCTAaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpHUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHNHU KIIETKH,
TEIUIOPETYJIALMU. MUHepabHbIE BEIIECTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MoseKkyibl. [lepBuunas
CTpyKTypa Oeika, MNenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEPTHUHAs
CcTpykTypbl. Jlenatypamus. CpolictBa OenkoB. Krnaccuduxamuss — Oenkos.
buonornyeckue pynkuun 0enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuapl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
OOmuit  1maH CcTpoeHusT U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonorunueckue pyHKINHU YTIEBOIOB.

Jlumuaet. ['mapodunsHO-THAPOdOOHBIE CBOMICTBA. Kitaccudukanus Tumnumos.
Tpurnunepunbl, QGocPoaunuasl, BOCKH, cTepounbl. buonorumueckue QGyHKIUN
aunuaoB. OO1me CBONCTBAa OMOJIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJYIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpuanun xomruiementapuoctu. [Ipasmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyinbsl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonoruueckue ¢pynkiuu AT®. BoccraHoBiIeHHbIE TEPEHOCYUKH, UX (PYHKIIHH B
kietke. /[pyeue nyxneoszuompugocghamer (HTD). CexsenupoBanue JTHK. Memoow
2EHOMUKU, MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpyktypHast OUoJjorHs: OMOXUMHYECKUE U OMOo(dU3NUYECKUE UCCICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyln. Mooeruposarue
CmMpyKmypol U QYHKYUL OUOMONEKYNL U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Op2anuyecKull CUHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneieHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOW MTPUPOEY,
«PacrnpeneneHne XuMHUECKUX 3JIEMEHTOB B JKUBOUM MPUPOIEY.

Tabmuupl u cxembl: «llepuoguueckass TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJeKybl BOIbD», «BemlectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJICKYJIbI  Oenka», «CTpyKTypbl OEIKOBON MOJIEKYJb», «CTpOCHHUE MOJICKYIT
yriieBooB», «CTpoeHne MoJieKyn JHUnuAoBy», «HyKI€eMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

ObopynoBanue: XuMHUYeCKas mocyaa 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TOMOIIbI0 KaUECTBEHHBIX
peaKiuii».

JlabopaTopHnasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPIraHU3MOBY.

Tema 5. CTpoenne u QyHKIUN KICTKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-
GbyHKIIHMOHATBHBIE 00pa30BaHUS KIETKH.



Crtpoenue npokapuoTHieckoit kieTku. Kinerounas crenka 6aktepuil 1 apxen.
OCOOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHHUE DYKapUOTHUECKOH KieTku. [lna3marnueckas
MeMOpana (miazmanemma). CTpykTypa Iia3MaTHdecko mMeMOpanbl. TpaHCHopT
BEILIECTB Uepe3 MIa3MaTUIeCKyo MeMOpaHy: maccuBHbIN (auddy3us, odaeraéHHas
muddy3us), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOUUTO3:
OUHOLKTO3, (aronuros. Jk3o1uto3. Knetounas crenka. CtpykTypa u QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, TprOOB.

Hurorasma. [urozons. Lutockener. [IBuxkenue nurorminazMel. OpraHouabl
kJeTkd. OqHOMEMOpaHHbIE OPraHOUIbI KIETKHU: sHAoIa3zMarnueckas cetb (D11C),
anmapaT [onbIXkH, JHU30COMBI, HX CTpOCHHE U (QYHKIHH. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpOeHHE TIpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUN PETUKYITYM.
CekperopHas (yHkuus annapara ['onbmxu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enxkoe 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX Ki1eTOK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOWJABI  KJIETKU:  MHUTOXOHJIPHUH,  ILIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUU W 1wiactui. llepBuunele,
BTOPUYHBIE U CIIOKHBIE TIIACTUABI (POTOCUHTE3UPYIOMIUX 3YKAPHOT. XIOPOILIACTHI,
XPOMOIUTACTHI, JISUKOIIACTHI BBICIIUX PACTEHUU.

HememOpanubie opranoujpl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. LIpomesxcymounvie Quramenmel.
MuxkpodunameHTsl. Axkmunosvie Muxpoguiamenmol. MBIIIEUHBIE  KIIETKH.
Axmunosvie KOMHOHEeHMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. Knetounbrit
neHtp. CrTpoeHwe U JBUIKEHUE JKITYTHUKOB W peCHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siapa, XpOMaTHH, KapuoIjia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpuKc. IIpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HUHTeppazHOM dnpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 00010uKu 6 mumosze. Aoepnblil
Mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK YKaApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl U cxembl: «CTpoeHHE B3YKApUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne MPOKAPUOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIMpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUadIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpO€HHUS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnass padora «VccinepoBaHue ma3moii3a M JEIUIA3MOJIU3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuuyeckas padora «/3yueHne IBHKEHUS ITUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M MPeBpallleHUe JHEPTUH B KJIETKe

AccUMMITALINS ¥ TUCCUMIISIIS — JIBE€ CTOPOHBI MeTabou3mMa. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIM W reTepoTpodHBIM. YyacThe KHUCIOpoJa B OOMEHHBIX
npoueccax. OJHEpreTMueckoe oOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakUuil KIETOYHOIO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-UMHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peaKkiuii OT pa3INYHbIX (HAKTOPOB.

[lepBruuHBIA CHHTE3 OpraHWYECKHX BelleCTB B KieTke. DotocunHtes.
AHokcueenHblll U OKcueeHHbld omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. [IpogyktuBHOCTH (poTOCHMHTE3a. BiusHue pa3audHbIx pakTopoB Ha
cKopocTh (hoTocuHTe3a. 3HaUeHUE (POTOCHUHTE3A.

XeMOCHHTE3. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIME OaKkTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opokenus. [IpomykTel OpokeHHS W WX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MUKPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM K BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOINU3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHue, WIK KIETOYHOE AbIXaHUe. POap MUTOXOHIpUI B
nporeccax ouonornyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomounnou ATD-cunmaswl. TlpenmyinecTBa a’poOHOro MyTH OOMEHa
BELIECTB Mepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoHcTpauumn

[Moptpetsi: JIx. Ilpuctiu, K. A. Tumupsze, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padora «3yyeHune kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)».

JlabopaTopnass pabora «/3yuenue (QepMEHTATUBHOTO PpaCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIJIETKAX).

JlabopaTtopnass paGora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMalus U peajin3anus eé B KIeTKe

Peakuuun matpuuHoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAacTBeHHOW mHGopMaluu. [ eHeTnueckuit
KOJl, ero cBoiWcTtBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. Ilpunuummsi
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnnopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme ammHokucior. Ponbp pubocoMm B
OonocuHTE3€e OemKa.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiius akTUBHOCTH T€HOB Yy NpokapuoT. ['mmortesa
onepona (d. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius 0OMEHHBIX
nporueccoB B kieTke. Kietounslit romeocras.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTraTHbIE mapa3uTbl. CTpoeHUe
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanust yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble 1 MEAUIIMHCKHAE MTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz d6onvuwux maccusos («bigdatay)
CMPYKMYPHbIX OUonocudeckux oannvlx. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKkapcms.



JdeMoHcTpanuu

[Toptpetsi: H. K. Konsuos, /. Y. IBaHOBCKUid.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTuYeckuilt Koy, «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHbIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuojasl u peryisiusa. Wuarepdaza u  MuTO3.
Oco0eHHOCTH MPOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetndyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHUN U
MOCTCUHTETHYECKHUH (MPEMUTOTUUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Martpuunsiii cunte3 JHK — permukaums. [Ipunuunsr permkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJJIEIBbHOCTD.
Mexanusm pernkanun JIHK. Xpomocomel. Ctpoenue xpomocoM. Temnomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTUll. JIUIUIOWIHBIA W
raryouJaHBIA  HAOOpBl XpomMocoM. ['oMojoruuHble XpoMocombl. IlomoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuTo3. CTaauy MUTO3a U IPOUCXOISIINAC B HUX MPOIIECCHI.
Tunsl MuTo3a. KaprokrnHE3 U HIUTOKUHE3. BUOJIOrnYecKoe 3HaYEHHE MUTO3A.

Perynsmust MutoTHUecKOoro Iukia KieTku. lIporpammupyemas kieTouyHas
ruOeb — arorTo3.

Krnerounoe sapo, XpoMocoMmbl, (DYHKIIMOHANbHAsS TEeHOMUKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmapenus u eubenu kiemokx. «lugposas
KiemKka» — Ouourngopmamuueckue mooeau GyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuupl u cxembl: «KWU3HCHHBIM UK KICTKH», «MuTo3», «CtpocHue
xpomocomy, «Permmkanus JJHK.

O6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIIpenaparbl: «MUTO3 B KJIETKax
KOpEIIIKa JIyKay.

Jlabopatopnas  pabora  «/3ydyeHne  XpoMOocOM  Ha  TOTOBBIX
MUKpOIIperapaTax.

JladbopaTopHnasi paGora «Ha0ntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GQyHKIIUM OPraHN3MOB

buonoruyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OC00EHHOCTH CTPOSHUS U )KU3HEACATEITHHOCTH OTHOKIICTOYHBIX OPTaHU3MOB.
baktepun, apxeu, OoIHOKIETOUHBIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, NPYyTHe
npotucthl. KooHuanbHble OpraHu3MBbl.



B3aumocBsA3p 4acTell MHOIOKJIETOYHOIO OpraHus3ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eInHoe nemnoe. I'omeocras.

Tkanu pacreHuid. TUIbI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
POBOJIAIIASI, OCHOBHas, MexaHmdeckas. OCOOCHHOCTH CTpoeHWs, (YHKIUUA U
pAacmoJIOKEHUSI TKAHEN B OpraHax PacCTCHUMU.

TKaHW >XKMBOTHBIX M 4e€lOBEKAa. THIBI KUBOTHBIX TKAHEW: DIIUTEIUAJIbHAS,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOEHHUs, (YHKUMI U
PacCITOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHuil. OpraHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeoBeKa. DyHKIMHU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenmil. CkeneTsl OZHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy kHbIN 1 BHyTpeHHUM cKeeT. CTPOEHUE U THTIBI
COCAMHEHNsI KOCTEN.

JIB>keHue  OpraHu3MoB.  JIBMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOouaHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl M HACTHM. JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

[Intanue opranusmos. [lornomenre BObI, yIIIEKUCIOTO ra3a i MUHEPAIIbHBIX
BelleCTB  pacreHusamu.  Iluranme  xuBOTHBIX.  BHyrpumomoctHoe u
BHYTPHMKJIETOYHOE MNHINEBApeHHE. [InTaHne NO3BOHOYHBIX JKUBOTHBIX. OTHEnsl
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [lnmeBaputenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe nbixanue. /IpixarenbHas MOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cuCTEMa dYeloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NOTUL H
MIIeKonuTaromuX. Perysamus npixanus. J{prxareiabHble 00bEMBI.

TpaHCIIOPT BEILIECTB y OpPraHU3MOB. TpPaHCIOPTHBIC CUCTEMBI PACTCHUM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHass cucrema TO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLUOHHBIE
YCIIO’)KHEHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOYHBIX KUBOTHBIX. Paborta
cepaLa u e€ perysuus.

Briaenenue y opranusmMos. Beiienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
Cokpartutensubie Bakyosn. Opranbl BblaeneHus. @OuibTpanus, CeKpeuus u
oOpaTHOE BcachIBaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeieHUs. CBs3b
IIOJIOCTU Tela C KPOBEHOCHOM M BBIACIUTEIBHON CHUCTEMaMH. BblaeneHue y



NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHue U (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OaKTEpHl M LIUCTHI MPOCTEMIINX. 3aIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOM U XUMHUYECKOM 3a1IUThl. OUTOHITUIBI.

3amura 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3ammTa opranu3Ma ot Ooje3Heidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NPUOOPETEHHBIN crnenupuIecKuii
UMMYHHTET. Teopusi KIOoHaIbHO-celeKTuBHOro ummyHnurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxxumocte w perynsauus y  OpraHu3moB. Pasznpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapaxumMocCTh U perymisauus y pacCTeHUN.
PocroBble BemecTBa U UX 3HAYECHUE.

HepBHast cucrema u pedrexTopHas peryjsuuss y KUBOTHbIX. HepHas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIE pe(IICKCHI.

I'ymopanbHas peryisauus M 3HAOKPHUHHAs CUCTEMA >KMBOTHBIX U UYEJIOBEKA.
JKenesbl S9HIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHe TOpMOHOB. B3anMocBs3b
HEPBHOW M SHIOKpUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpauumn

[Toptper: U. 11. [1aBnos.

Tabmumbsl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocnm», «bakrepumn», «lIpocreiimmue», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopHeBblie cuctembly, «CTpoeHue cTediis,
«CTpoeHHE NUCTOBOW IUTACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKa»,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucreMa», «/lpIxarenpHas

CHCTEMA, «HepBnas CHCTEMAY, «Koxay, «MpIreyHast CHCTEMa,
«BplaenurenbHas CHUCTEMa», «DHAOKPUHHAsA cuUCTEMa», «CTpOCHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuyHononoctHeie», «Cxema  NOUTaHUA  PACTECHHI,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOo€HUE THUIIPbD»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepsHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIEKOTTUTAIOMuX», «HepBHas cuctema denoBeka», «Pediexcey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIMpENnaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHUM, repdoapuu
pacTeHHMil pa3HBIX OT/AEJIOB, BIAXHbIE Mpernaparbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
000pyoBaHueE JUIsl AEMOHCTPAIMU MOYBEHHOTO ¥ BO3IYITHOTO MUTAHUSI PACTEHU,
pacuieruieHus Kpaxmaiia u OeJIKOB Mo JAeicTBreM (epMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTENIbHBIX JBUKEHHH, MOJICJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEN PaCTCHUIN.

JlabopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX .

JlaGopaTopHuasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTCHUS».

Tema 10. PazdMHoO:KeHHEe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUs OpraHM3MOB: Oecrosnoe (BKJItouYas BEreTaTUBHOE) U
nojioBoe. Buapl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAaHWE,  CIOPYJISLUA,
dbparMenTanms, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KieTKW, Wiaum rametrsl. Meio3. Craauun
Mmeno3a. [loBegenue xpomocoM B meio3e. Kpoccunrosep. bromorndecknii cMbICI
M€i03a W TOJOBOro mpouecca. Melo3 W ero Mecrto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe passurue. ['amerorenes y x«uBoTHbIX. [10J10BBIE KEe3bl.
OO6pazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHAIBLHOE pa3BUTHE KUBOTHBIX. CrnocoOsbl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHUS — HAayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpooOnenune. Tumbel  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposanmnoe Opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH JAPOOJICHUS MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIE JTUCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUSA).
3aknagka IUIaHA CTPOCHUSI KUBOTHOTO KaK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpUOHANIBHOE pPa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpYy:KaroIeH Cpeibl.

Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbHbIM nepuon. Ilpsmoe u
HenpsiMmoe pas3BuTue. Pa3zButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. bHOJIOrMYECKOe 3HAYE€HHE MPSMOr0 W HEMPSIMOIo
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy pocTa >KMBOTHBIX U YesoBeka. CTauu MocTIMOPUOHATBHOTO PA3BUTHS



y ’KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pa3smuoxxenune u pasutrue pacreHuid. ['ametoput m cnopodur. Meiio3 B
KU3HEHHOM IuKJIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce Mero3a. ['amerorenes
y pacteHuil. OMI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoiiHOE
OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUEe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoncTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmumel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMHIOMOHANb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)XeHue ruapsy, «Menosy, «XpoMocoMmbly, «l'ameroreHnesy», «CTpoeHue
SIMIIEKJIETKH U crepMmaro3oujia», «OCHOBHBIE CTaguu OHTOreHezayn, «lIpsmoe u
HenpsiMoe  pasBuTue», «Pa3zButne wmaiickoro xyka», «PasBurue capa”Hum»,
«Pa3Butue nATymkm», «JIBOMHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTECHHIN»,
«CtpoeHue ceMsiH OJJHOJOIbHBIX W JIBYJIOJBHBIX pACTEHUI», «KU3HEHHBIN UK
MOPCKOU KanmycCThl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBINA [IUKII TATOPOTHUKAY,
«KU3HEHHBIN LIUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK U
CIIEpPMAaTO30UI0B, MOJENb «L MK pa3BUTHS JIATYLIKH.

JlaGoparopHas padora «l3ydeHue CTpOCHHUS MOJIOBBIX KJIETOK HAa FTOTOBBIX
MHKpPOIpENapaTax».

IIpakTuueckas padora «BblABIeHUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOMXEHHUS BBICIIUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Wcropust ctaHOBNIEHUS U pa3BUTHUS TEHETUKH Kak HayKu. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonbsuioBa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko,
10. A. ®dununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUIbI, TEHOTHUIT, (PEHOTHII.
OcHOBHBIE ~ METOABI  TCHETUKHU:  T'HOPUJIOTOTUYECKUM,  LUTOJOTHUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHM.

JdeMoHcTpanuu



[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Komnsios, H. H.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeTobl TeHETUKIWY, «CXEMbI CKPEIIUBaHUSD.

JladopaTopHasi padora «Jlpo3odmiaa Kak OOBEKT TI'€HETHUYECKUX

VICCIIEIOBAHUI».
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaens — 3aKOH

eIMHO00pa3us THOPUIOB TepBOTO MoKoJaeHus. [IpaBuno nomuanpoBanus. Bropoit
3aKOH MeHJenss — 3aKOH paclIeIuieHUus1 TPU3HAKOB. l[uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToThl ramer.

AHanu3upymolee cKpemnBanue. [[poMexxyTOuHbI XapakTep HACJIEIOBaHHUS.
Pacmieruienne nmpru3HakoB MpHU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJie10BaHus Mpu3HaKoB. L{uTonornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuerieHHoe HacienoBaHue npusHakoB. Pa6otel T. Moprana. CuemieHHoe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHas
TE€OPHUs HACIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIpPENEIEHU 1oja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI M TreTeporaMmeTHbI mnmoji. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue npusHakoB, CLETJIEHHBIX C MTOJIOM.

I'enotun xak nenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JICUCTBHE
reHa. MHOXECTBEHHBbIM ayuienu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

['eHeT4eCKUii KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(GU3UOJIOTHYECKUX  TPOILIECCOB, TOBEACHUS UM  KOTHUTHBHBIX  (DYHKIUH.
['eHeTndeckue MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBHS «XO35WH
— Tapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTH4ecKkne acheKTbl KOHTPOJIS H
MU3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpo#t 3akoHbl Mennemns», «Tpetuii 3aKkoH
Meunpens», «AHanmu3upyrouee ckpenuBanue», «HemoiHoe TOMUHHpPOBAHUEY,
«CuersieHHOEe HacleIoBaHWE NPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapuotun denoseka», «Kapuorun npozodunb», «Kapuotunm nTuiibny,
«MHOKECTBEHHBIN alllIeIn3M», «B3aumoieiicTBUe TeHOBY.

OGopymoBanue: MoOAENb JJIS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOTO TOKOJICHUS W pACHICIUICHUS TMPU3HAKOB, MOJENIb s
JIEMOHCTpAallUM 3aKOHA HE3aBUCHMMOIO HAcCJEJOBAaHMUS MNPU3HAKOB, MOJENb JJIs



JEMOHCTpPALUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOW MHUKPOCKOI,
MuKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKPEIIHUBAHUA Y IPO30(DHITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUs y AP030(DUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeasl Opu  (HOpMUPOBAHMM (PEHOTHUIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE U KOJMYECTBEHHBIE NPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb cpenbl B (OpMHpPOBAHUU
MOAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanuonHas kpuBas (B. Woranncen). CoiicTBa Moau(uKaIioOHHOM
U3MEHYUBOCTH.

I'enoTunnyeckas N3MEHYUBOCTh. CBOWCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITMYECKON M3MEHUYUBOCTU: KOMOUHATUBHAS, MYTAallUOHHAS.

KomOunaTuBHasi u3MeHYUMBOCTH. Meio3 W TOJIOBOM MpoIEecc — OCHOBA
KOMOMHATHBHON U3MEHYMBOCTU. POJIb KOMOMHATHBHON N3MEHYMBOCTH B CO3/IaHUU
TEeHETUYECKOr0 pa3Hoo0pa3us B IMpe/esiax OJJHOrO BU/IA.

MyTauuoOHHas W3MEHYMBOCTb. BuAbBl MyTanuii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  HHAYUHPOBAaHHBIE MyTalMHU. SInepHBle W
nuToIa3MaTuyeckue Myrauuu. CoMaTUYeCKUE W MOJ0Bble MyTauuu. [IpudanHbI
BO3HUKHOBEHUs MyTauui. MyrtareHsl M HMX BIWSHUE Ha OPraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTHYECKUX pAIOB B
HaciencTBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEICTBEHHOCT.

Onuecenemuxa u 9NUSEHOMUKA, pOIb INULEHEMUYEeCKUX @Gaxkxmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl:  «Bugsl  u3MmeHumBocTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOuHaTnBHas U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTH4YecKue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTarmii.

OO6opynoBanue: XKUBble U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (dpoTtorpadum) >KkMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYHMBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psAa U
BapHUALMOHHON KPUBOW».



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun yenosexka. MexayHapoaHas mporpaMma HMCCIENOBAaHHsS TI'e€HOMA
yernoBeka.  Meroapl  M3y4deHHsT IEHETUKH  YEJIOBEKAa:  IEHEAIOrMYEeCKHM,
OJIM3HEIIOBBIH, LHUTOr€HETUYECKUH, MONYJISIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTtBenHble 3a00eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIC
0ojie3HM 4YeloBeKa. boJie3HW C  HACleNCTBEHHOW MPeapacoyioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JIECYEHUH T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJIbTHupoBaHue. CTBONOBbBIE
KJeTKH. [IoHsATHE «TeHEeTHYeCKOro rpy3a». DTHYECKUE aCIEeKThl UCCIEIOBaHUN B
o0JacTu pelakTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckue ¢akTopsl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bu3rUecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpy Karouleil cpepl. ['eneTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHncTpanuun

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YEeHHsS] TEHETUKHU
yesoBekay, «I'eHeTuueckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJIOCIOBHOMNY.

Tema 15. Cesnrekuusi opranu3smMoB

JlomecTHKanus U CeNEKIHsl. 3apOKICHHUE CENEKINN U JJOMECTUKALUU. Y YEeHNE
H. 1. BaBumoBa o IleHTpax MNPOUCXOXKICHUS M MHOT000pa3us KyJbTYPHBIX
pactenuil. Ponb cenexkuuu B CO31aHUM COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. COpT,
OpOJIa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTU
H. U. BaBusnoga, ero 3HaueHue sl CENECKIIMOHHOM pabOTHI.

Meroabl ceneKIMoHHONW paboThl. MCKyccTBeHHBIM OTOOp: MAacCOBBIM U
VH/VMBUYaJIbHbIN. Otanbl  KOMOMHAIIMOHHOW  cenekuuu.  McmbeiTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOp NO TEHOTHIY C IOMOIIbIO OIEHKU
(eHoTHIa MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaK  METOA  CEJCKIMOHHOHM  paboThl.
PaananroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHHMK MYTALUN y KYJIbTYPHBIX
dbopm opranusmoB. Vcrnonb30BaHHE T€HOMHOTO PEIAKTUPOBAHUS MU METOOB
pexoMOuHanTHBIX JIHK 17151 monmydeHnust iCXOAHOro Matepuaa ajsi CeleKUIUU.

[Tonyuenue ITOJITUILIIOUIOB. Bnaytpusunosas rUOpUIN3ALIHSL.
bnuskoponcTBeHHoe — ckpemmuBaHue, WM UHOpuauHr.  HeponcTBeHHoe
CKpelniuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeononenue Oecruionus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHUEe U U3yYEHUE T'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKUX  pOAuMYed Uil CO3JaHusl  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpagieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YesxX YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ HNpUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUYHbIX UCCLe008aAHU,
nepeodosvix uoell U nepCneKmueHbIX MexHoI02UL.

JdeMoHcTpanuu

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

Tabmuiel u cxembl: «IleHTPBI TPOUCXOXKIEHUS B MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKUX PSJOB B HACIEICTBEHHON H3MEHUYHBOCTH,
«Metonsl cenexkuumn», «OTnanénnas rudpuauzanus», «MyTareHes».

JlaGoparopHas padora «/3ydueHue copToB KyJbTYPHBIX PACTEHUN U MOPOL
JIOMAITHUX KUBOTHBIX).

JlabopaTopHnasi padora «3yueHrue METOJIOB CEJIEKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBrUBKa pacTeHHID.

IKekypeussi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIEKUUH PACTEHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIM YYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. buoTexHoJI0THSA U CHHTETHYECKAsA OMOJIOTUS

OOBeKThl, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTUSI:  XJIEOOMEUEeHUE, TOJYYECHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BuHOAeue. Mukpoouonornuecknii cuHte3. OOBEKTHI MHUKPOOMOIOTUUYECKHUX
tTexHonoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W WHCTPYMEHTOB I1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKalInX HE BCTPEUAIOIINECS B IPUPOAC OMOCHHTETUICCKUE Ty TH.

Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTEHUU U
#*uBOTHBIX. KpuoGanku. ComaTuyeckas THUOpUAM3ALKSA U  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tamion0oB B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METOM TpPaHCIUIAHTALMM SIEp KIETOK.



Texnonoeuu 0300po6nenus, KyibmueUupo8aHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyHupoBanue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TeHHOM MHKEHEPUHU. JKOJIOTHUECKUE
U 3THYECKHUE MPOoOJIeMbl TEeHHOW UHXKEHEPUH.

Menuuunckue ouorexHonoruu. [loctrenomuas nudposas meaununa. [1LP-
JTUarHoctTuka. MeTaOoJIOMHBIA aHaAIW3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
YeJloBeKa ISl OLEHKM COCTOSIHHS €ro 310poBbsA. VICIoOJIb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OmouwmkeHepus s pa3paOOTKU
(byHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTMH TPEXMEPHOro OMONMpUHTUHIA U ckaddosiaunra
JUISL PELLIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.

Coznanne BEKTOPHBIX BakKIMH C LENbl0 OOecredeHus: KOMOMHHPOBAHHON
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBieHHE MOJEKYJSPHBIX MEXaHU3MOB
¢bynkunonupoBanuss PHK-conepskaimux BUPYCOB, BBI3BIBAIOIIMX OCO0O OINACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoncTpanuun

Tabmuipsl u cxemsl: «Vcnonap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTHyeckas padora «llomydeHrne MOTOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHonmorus — BakHEHIIas TMPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3sBuTHE 3BOJIONMHOHHBIX MPEACTABJICHUH B
0noJIorMH

OpomononHas Teopuss Y. JlapBuna. IlpeAnochbliKM BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BOTOUMU BUIOB 110 Y. J[apBuHY (BbICOKasi HUHTEHCUBHOCTh
Pa3MHOXEHHUSI OpraHU3MOB, HACJIEACTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTteTnueckoir Tteopun 3Bomoruu (CTD). HeltpanpHas
Teopust dBomtouuu. CoBpeMeHHas JBOJIOIMOHHAS  OuWojorusa. 3HauYEHHE
SBOJIIOLIMOHHON T€OpHUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdemoHcTpanumn



[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Haprun, C. C. UerBepuxos, W. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabnuiel 1 cxembl: «CucteMa xuBor mpuposl (1o K. JIlunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GpopmMupoBaHusi MPUCTIOCOOTECHUHN Y
pacTeHul u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBunay, «®opmbl OOpnOBI 3a CYIIECTBOBAHHUE,
«IToponbl romyOeii», «MHOroo0pasue KyiabTypHbIX (opMm KamycTb», «llopoas
JIOMAIITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUS ABWKYUIMX CHJI 3BOJIOLUNY», «OCHOBHBIE IOJOXKECHUS
CUHTETHYECKON TEOPHUH IBOJIFOLIAN.

Tema 2. MUKPO03BOTIOLHSA U €€ pe3yJIbTaThI

[Monynsiuus kKak 3AeMeHTapHas eauHUIA SBOTIONNU. COBpEMEHHBIE METOIbI
OIICHKM TEHETUYECKOro pa3zHooOpa3us W CTPYKTypbl momyisiui. M3meHnenue
reHooHJIa TOMYJSIMKA KAaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHIIbI) 3BOMIOUUH. MyTalMOHHBIHA
nporiecc. KomOmHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHAIpaBJICHHbIC U3MEHEHUS YacTOT ajljIesiel B monmyasanusix. DHPpextT ocHoBaTeII .
Sexm o6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHooOpa3UsL:
npuuunsl u cieocmsusi. llposenenue a¢pgpexkma opeticha 2ernos 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumn. N3omsmus MO JISIUI: reorpauueckas
(mpocTpaHcTBeHHAs ), OMOIOTHYecKas (Pempo yKTHBHAS).
EcrectBeHHbIii 0oTOOp — HampaBisoomui (akTop SBOIOIUNA. DOpPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIMUMA,  pa3pbIBarOLIU
(nm3pynTtuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLHUH.
Bo3nukHOBeHHE TpUCTIOCOOIEHUN Y OpraHu3MoB. ApoMop(o3bl ¥ UANO0A AN TALIUH.
[Ipumeps! nprcnocoOieHni y opranu3mMoB: Mopdosornyeckue, Gu3noIoruyeckue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpas3oBaHue kak pe3yibTar
MUKpPOAIBOIOIMHU. M3onsuus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIoNaTpUUYECKOoe (reorpaduueckoe),
CHMIIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIuIonIU3aus,
ruOpuanzanus). JJIuTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OPMHUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.



Ponb aBosonioHHOM 6MOJI0THHY B pa3paboTKe HaAyYHBIX METOJIOB COXPaHEHUS
onopaszHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS TMapa3uTOB M HMX XO3SIEB.
Mexanu3mbl ((OPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €
HEH.

JdemoHncTpanuu

IToptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmuupl U cxembl: «MyTauuoHHass H3MEHYUBOCTHY, «llomynsuuonHas
CTPYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «/Buxyiiue
CHJIBI 3BOJIOLUNY, «IJKOJIOTHYECKas U30JSALUS MOIMYJIALUNA CeBaHCKON (openmny,
«"eorpaduueckas u30A1Us TMCTBEHHUIIBI CHOMPCKOH 1 TIMCTBEHHUIIBI IAYPCKOID,
«lTonmyJIAIIMOHHBIE BOJHBI YMCIEHHOCTU XUILHUKOB M XKepPTB», «Cxema NelCTBUs
€CTECTBEHHOT 0 0TOOpay, «PopMbI O0pHOBI 3a cyliecTBOBaHUEY, « MHIyCTpHabHBIN
MenaHu3M», <«OKuBple — Hckomaembie»,  «lIOKpOBHTENbCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipeaynpexnaronias oOKpacka XKHUBOTHBIX», «PU3HOIOTMYECKUE
agantanuny, «l[IpucnocoO6ieHHOCTh OpPraHu3MoOB U €€ OTHOCUTEIHHOCTDHY,
«Kputepuu Buna», « Bunbl-aBoitnukny, « CTpyKTypa BUa B mpupozae», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaguueckoe Bu1000pa3oBaHue TPEX BUIOB JIAH IBIIICH,
«DKoNIOTHYeCKOe BUA000Opa30BaHUE BUIOB CHHHI, «llomumimouasl pacTeHHiD»,
«KarmycTHo-peieuHbIit THOPUIY.

O6opynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyyesa NTHUI] U
3Bepel ¢ mpuMepaMu pazIMuHbIX TPUCIIOCOOJICHHM, Yydesa NTUI] U 3BEpeil pa3HbIX
BUJIOB, repOapuum pacTeHUid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PA3TUYHBIMU
croco0amu.

JlabopaTtopHas padota «BrIsiBIeHIE U3BMEHUUBOCTU Y 0COOEH OJTHOTO BUJIA.

JladbopaTopHasi pabota «IIpucnoco0aeHns OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00Pa3ZHOCThY.

JlaGopaTtopnas pabGora «CpaBHeHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yibTAaThI

Meronpl  HM3y4eHUA ~ MAKpPOIBOJIONMU. [laJICOHTOIOrMYECKHUE  METOJIbI
uzydeHus: dBoionuu. llepexonneie ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpapuueckue MeToapl u3yudeHus sBomonuu. CpaBHeHHE (UIOpHl U
dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emun. Bumbl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
IBOJIIOLMU. ['€HETMYEeCKME MEXaHU3Mbl 3BOJIIOLIMM OHTOIEHE3a M IOSBICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
PynumenTtapasle  opraHbl M aTaBU3Mbl.  MOJIEKYJISPHO-T€HETUYECKHE,



OMOXMMUYECKHE U MATEMAaTUYECKUE METO bl U3YUYEHUS HBOJIOIUHU. | OMOJIOTMUHbIE
reHbl. COBpEMEHHBIE METO/Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JI€PEBbEB.

XPpOMOCOMHBIE MYTALIUH U 3BOJTIOLMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkensb.

Tabmuubl 1 cxembl: «DWIOTEHETUYECKUN PsiT JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yoObie  smepb»,  «Crerouedanby,  «Punuodputey,  «CemeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«PenukThl», «HadanpHble cTaguu 5SMOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBuU3MBI», «XpPOMOCOMHBIE HAaOOpHI YENOBEKa W IMUMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAaeMbIX OCTaTKOB
OpTraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKI[UN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmusi. JloHayuHble IpencTaBlIeHUs O 3apPOKJCHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE ATaIlbl HEOPraHNUYECKON 3BOJIIOLINH. [Inanerapnas
(reonoruyeckasi) HBOJIONUS. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB u3 MoHoMepoB. Koanieparnas runore3a A. M. Onapuna,
runore3a mnepBuyHoro OynboHa JIx. XonmelHa, reHeTwdeckas rumoreza [
Ménnepa. Pub6osumer (T. Yekx) um rumoresa «vmpa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropusa 3emnn n meTonsl €€ n3ydeHnus. MckonaeMple OpraHn4eCKUE OCTATKH.
I'eoxponosnoruss u e€ meroabl. OTHOCUTENbHAS M a0OCOJIOTHAs T€OXPOHOJIOTHS.
I'eoxpoHoONOrnYecKas nkaga: 0HbI, 3PbI, IEPUOABI, JTOXH.

HauanpHble sTanmbl opraHuyeckoil sBomronuu. [losBieHue ©u HBOMIOLMS
NEPBBIX KIETOK. DBotonus Merabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHajor NEPBBIX Ha 3eMie cOOOILIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.



[Tpoucxoxaenne 3ykapuoT (CUMOMOTEHEe3). DBOIIONUOHHOE TPOUCXOXKICHNE
BUpYyCcOB. IIponcxokieHMEe MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl BOJIONHMH BBICIIUX pacTeHUud. OCHOBHBIE apoMop(ho3bl
pacrenuil. Bpixon pacrenuid Ha cymy. llosBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHME UMM cymnd. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IBETKOBBIX
pacTEeHUN.

OcHOBHBIE 3Tanbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bI
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — TMOSBIEHHE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbI€ KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLHUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHue MIEKONMUTAIONUX U
ntull. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMH >KMBOTHBIMU CYIIU.

PazBuTtne xu3HM Ha 3emMiie MO 3paM U MEpHOJaM: apXeu, MpoTepo30H,
najaeo30i, Me3030i, KaitHo30i. O01Ias XapakTepUCTUKA KIIMMAaTa U T€OJIOTUYECKUX
npoiieccoB. [losiBiIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPaHHSI — 3KOJOTHYECKUE KPU3UCHI NMpouwioro. [IpudnHbel u
CJIEACTBUSL MAacCOBBIX BbIMHpaHHWil. COBpPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. IIpuHuumnsl kiaccupuranuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoncTpanuun

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongein, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
U3YYEHHUIO CaMO3apoXaeHHs Xu3Hm», «Cxema ombita C. Mumiepa, I'. Opm»,
«Jtanbl  HEOPraHWYECKoW  »Bomouun»,  «l'eoXpoHosoruyeckass  ILIKauia,
«HauanpHble 3Tanbl OpraHMYeckoi sBoonun», «Cxema oO0pa3oBaHUSI IYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoabl», «CTpoeHue BUpyCay,
«Apomopdo3sl  pacteHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOJOPOCIH,
«MHorokJeTounsie  Bogopociam», «Mxwm», «llanoporHukm», «l'omocemeHHbIE
pactenus», «Opransl UBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«ApomMopdo3sl KUBOTHBIX», «lIpocteiimmey, «Kumeuynononoctusie», «Ilmockue
yepBu», «YnenucroHoruey», «PwiObl», «3emMHOBOAHBIEY, «lIpecMbikarommecsy,
«lItnnpy, «Miekonurarommey, «Pa3BuTue )KU3HU B apXeUCcKou spe», «Pa3Butue
)KU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE XKNU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KAWHO30MCKOM dpeEy,
«CoBpeMeHHas cucTeMa OPraHM4eCKOro MUPay.



O6opynoBanue: repdbapud pacTeHUM pa3IMYHBIX OTAENIOB, KOJUJICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, Uy4eJIa IITHLL U 3BEPEH, KOJUIEKIUU
OKaMEHEJOCTEN, TOJIE3HBIX MCKOIAEMBIX, MYJSDKH OpPraHUYECKHMX OCTATKOB
OpPraHU3MOB.

Bupryanbnasa  saboparopHasi padora «MoaenuMpoBaHUE ~— ONBITOB
Musnnepa—tOpu 1o u3yyeHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSMHEHUN B
NEPBUYHON aTMochepey.

JlaGoparopunas pabora «/3yueHue W oONHCAaHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «l3yueHue ocoOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBiEeHME TPEACTABICHUM O INMPOUCXOXKACHUM 4YENOBEKA. Penurnosneie
B033peHMsI. COBpEMEHHBIE HAYUHBIE TEOPHUH.

CX0ACTBO UeI0BeKa € )KUBOTHBIMU. CHCTEMATHUYECKOE MTOJI0KEHNE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0r0-0MOXUMUYECKHE,
noBeeHueckre. OTan4us 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBL.

JBrxymue cuiibl ((pakTOpbl) aHTPOINOreHe3a: OUOIOrHYecKre, COluaibHbIE.
CooTHolIeHNEe OMOJOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaguu aHTpororeHe3za. PaHHue YenoBekoOOpa3Hble 00E3bsSHBI
(MPOKOHCYJIBI) ¥ pAaHHUE MMOHTHIBI — OOIIHE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
Mo/ieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JroAch. UenoBeEK yMeIblid, epBbIC
V3TOTOBJICHUS OpYyAUN TpyAa. YeloBeK NpsAMOXOISIIUN U IIEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. YenoBek reijnenboeprckuil — o0nuil npeok HeaH 1epTaabCKOTO
YEJIOBEKa M 4YEJIOBEKa pa3syMHOro. YeyoBeK HEaHAEPTANbCKUW KakK BHUJ JIOJIEH
XOJIOZHOrO KJIMMaTra. YeynoBeK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
NaJIEOT€HOMMKA.

DBOJIIOLMST COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBIM OTOOp B MOMYJISLHUAX
yenoBeka. MyTanMoHHBIN Tiporiece u moauMopdusM. [lomymsiiimoHHbIE BOJHBI,
Ipeid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTENsH» B MOMYJISIHUIX COBPEMEHHOIO
YEJI0BEKA.



Uenoseueckue pacel. [loHdatne o pace. bonbimme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HETpouJHAas  (PKBAaTOpUAJbHAs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMs M myTu paccesieHHs 4YeliOBeKa IO IUJIaHETe.
EnuncTtBo  denoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacus3Ma.
[Ipucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSM OKPYXAIOMEH Cpebl.
Bnusuue reorpaduyeckoit cpenbl u Apeiida reHoB Ha MOPGOIOTHIO U PU3UOIOTHIO
YEJIOBEKA.

MexaucuuiuinHapable  MeToabl B (pusnueckoil  (OMOIOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ QHTPONOJOTHS W MaJIEOAHTPOMNOJIOTHUS
YEeJIOBEYECKUX MOMYyJSINUMA. bHocolranbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMIOMUN OUOIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeloBeKa M CKEJNeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbI», «JIBUKYIIHE CUIIbI aHTPOIIOTE€HE3a», « DBOJTIOIMOHHOE
IpPEBO  4YEIOBEKa», «ABcTpaionuTek», «YenoBek  ymenwli», «YenoBek
MPSAMOXOIAIIMINY, «JleHnCcoBCkui dyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenxu yenoBeka», «ITambl SBOJIOIUU YEIOBEKA», «Packl 4elIOoBEKay.

O6opynoBanue: MyJSDKM — OKAaMEHEJOCTeH, MpPeaMETOB  MaTepualbHON
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadum) KapTUH C
MU(OJIOTMYECKUMU U  OUOJICUCKUMM CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIETh
yepena 4yeJoBeKa U ueperna NMMITaH3€, MOJIENb KUCTH YEJIOBEKA M KUCTH IIUMIIaH3E,
MOJIENIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopnass padora «l3yueHne OCOOEHHOCTEW CTpPOEHUS CKeJeTa
YeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOKICHUECM).

IIpakTHyeckas padora «/3yyeHue F3KOJOTHUECKUX aJanTaluil YeT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY KallIeH cpeaou

3apoxeHne U pa3BUTHE 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H.
A. Cesepuona, J. T'ekkens, A. Tenciau, B. H. CykauéBa. Paznensl u 3amaun
sK0J0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.

Meroabl sxonoruu. IloneBbie HaOMOACHUS. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoAHbIE U JlabopaTropHble. MoJenupoBaHUE€ B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHBIN, peTUOHANIbHBIN U T100abHbIN.

3HaueHUEe DOKOJOTMYECKUX 3HAHUW U1  4YeJOBeKa. KOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YesoBedecTBa ¢ MpUpoaoil. PopMupoBaHue
AKOJIOTUYECKON KYJIBTYPhI U YKOJIOTUYECKON TPAMOTHOCTH HACEJICHHUS.



JdeMoHcTpanuu

[Hoprpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nmensl skomorum», «MeToasl 3Komorum», «Cxema
MOHUTOPHUHIA OKPY’KAIOLIEN CPEIBDY.

JlabopaTopHas padora «3yueHune METOJ0B DKOJIOTHYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOpPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak dKojorumdeckuin (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHUrHaibHash poOJIb CBETA.
doTonepuoansm.

Temneparypa kak oskonormdyeckuid (axrop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [TolikKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobnenus pacteHud K
NOAJEepKaHUIO BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHus ’KUBOTHBIX K N3MEHEHUIO BOJHOI'O PEKUMA.

Cpensl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TMOAMNOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3NKO-XUMUYECKUE
0COOEHHOCTH cpeJl 00MTaHus Oprainu3mMoB. [IprucnocobaeHus OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJInyHble pUTMBL. [IpUCIIOCOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popMbl opranu3moB. [lonsTue o xxu3HeHHoi hopme. JKu3HeHHbIE
(GopMBI pacTeHMil: NI€peBbsl, KyCTapHUKH, KyCTAPHUYKH, MHOTOJETHHE TpPAaBHI,
oJlHoJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: THUIPOOUOHTHI, T€OOUOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a KU3HHU.

buotnyeckue dakTopsl. Busibl OnoTHYECKMX B3aUMOACHCTBUI: KOHKYPEHIUS,
XMUIIHUYECTBO, cCUMOMO03 H ero (opmel. [lapazutusm, koomnepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaXJICOHUYECTBRO). Herpoduuaeckue
B3auMoJieicTBUs  (Tomuueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE



OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpauumn

Tabmuubr u cxembl: «Ikonorudeckue QaxTopen», «CBETOBOW CIIEKTpY,
«IKOJOTMYECKHE TPYNIbI )KMBOTHBIX IO OTHOLIEHUIO K CBETY», « TeII0KpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DuU3HOIOrHUEecKre ajanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHMS OpraHu3MoB», «buonornyeckue pUTMBD,
«KuzHneHHble POpMBbI pacTeHU», « Ku3HEHHBIE (DOPMBI )KUBOTHBIX», « DIKOCUCTEMA
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jjecay, «llemm nwuranusy,
«XHUIHUYECTBOY, «ITapazutnzmy», «KoHKypeHIua», «CumbOmn03»,
«KoMMeHcanu3m».

OGopynoBanue: repbapur pacTeHUW M KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIMSIHUIO PAa3MYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuul CBETONIOOUBBIX,
TEHEJIIOOMBBIX W TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS], TepOApUU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pACTEHUM, dUyyena MTULl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSAIIMXCS K rurpoduraM, kcepopuraMm, mMe30puTaM, KOMHATHBIE
pacTeHusl MaHHBIX TPYMI, KOJUICKITUN KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repOapud M KOJUICKIIMM pACTEHWH M OJKUBOTHBIX, OOJQJaIOMIMX YepTaMu
PUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX U3HEHHBIX (OPM, KOJUIEKUUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlabopaTopHasi paGora «BBIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JladbopaTopnasi paGora «BpIsBICHHE TNPUCTIOCOOTICHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTtopHasi padoTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 pa3HBIX
MECT OOUTaHUS.

Tema 8. Ixos10rvsi BUAOB M MOMYJIA NI

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISIHH. [Monmynsimus kak
ounosnornyeckas cucreMa. Ponb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (POPMUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJyiornyeckas CTpykrypa nonyysauud. OleHKa YUCIEHHOCTH MOIYJISLUU.
JuHamuka nonyiasiuud U €€ peryisiius. buoTtndeckuid MOTEHIMAN TMOIMYJISLHH.
MopaenupoBanue IMHAMUKH NONyJAIuU. KprBble pocTa YUCIEHHOCTH MOIYJISLIHH.
KpuBble BbDKMBaHUA. Perynsius 4YMCIEHHOCTH MOMYJSLHA: posib (PakTopoB,



3aBUCSIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeTuu BUJIOB (T- U
K-cTparerun).

[TonsiTue 00 sKojOrMyeckor Hume Buaa. MecrooOutranue. MHOroMepHas
MoJzenp sKkojormyeckon Humm JIx.M. XartumHcoHa. Pa3smepbl 3konorumdeckou
Huu. [loTeHnnanbpHas U pealn30BaHHAas! HULIU.

Bua kak cucrema nonynsuumid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHS W MUTpPalMil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUJOB.

JdeMoHcTpanuu

[Toprper: Ix. . XaTynHCOH.

Tabnmuiel U cxeMbl: «DKOJOTUUECKUE XapPaAKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpancTBeHHast  CTpyKTypa mHomyiasiuuum», «Bo3pacTHble  NHUpaMHbI
nonyysiun», «CKOpPOCTh  3acelieHusi I[OBEPXHOCTH  3€MJIM  Pa3iInyHbIMU
opranuzmammn», «Mogaeins 3komorudeckon Humu J[x. M. Xatunaconay.

OGopynoBanue: repOapun pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabopaTophnasi padora «IIprcniocoOneHus CEMSH paCTEHUMN K PACCETICHUIOY.

Tema 9. Iko0rust coodmecTB. IKOJIOrHIECKHE CUCTEMBI.

CoobOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexmy
OopraHu3Mamu B OHOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodudueckne menu u ceth. AOHOTHUECKHE OJIOKHU
skocucTeM. [TouBbl U Wbl B 3KkocucTeMax. KpyroBopot BemecTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcCHOBHBIE OKA3aTENIN IKOCUCTEMBI. broMacca v poayKIus. IKOJIOTHUECKUE
MUPaMHUIBI YHUCENI, OMOMACChl U DHEPTHUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnennbie 3aKkOHOMEpHBIE CMEHBI cO0OIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYHUHBL. AHTPONOrE€HHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobimiectBo. buopaznoobpasue u nmoaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTR.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbL MOpell U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEXKTy aHTPOIIOT€HHBIMU U MPUPOJHBIMU YIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dbnopa u dayna. CuHaHTpomm3alus TOpoOACKOM ¢ayHbl. buonormyeckoe u
X03IMCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocucTeMax. Ponb kackaonozo 3gpghekma u 6ud08-30ughukamopos (Kirouesvix
61008) 8 ynrkyuonuposanuu dxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISALUN U S9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexarnuzmvl 6030eticmaust 3a2ps3HeHUll PA3ZHbIX MUNO8 HA CYOOPeaAHUZMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030eticmaus. MeTom0IoTus
MOHHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuet  u cxembl:  «Ctpyktypa  OuoneHo3a»,  «IDKocucTeMma

IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», « ODyHKIIMOHATIbHBIC
IpyHIbl OPraHU3MOB B 3KocucTeMey, «K KpyroBoport BeriecTs B skocuctemey, «Llenu
nuTaHus (macTOWIHAs, JOETpUTHas)», «IKOJOTrMYecKas NupamMuaa YUCeI,
«OKoyornyecKas mupammuaa Ouomacce», «IKOJOTHYECKass MUpaMuaa YHEPTHI,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOce
noxapa», «9KocucremMa o3epay, «ArpoueHo3», «KpyroBopoT BemIecTB M MOTOK
SHEPIuH B arpoueHosey», «[Ipumepsl ypboskocucTem».

O6opynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyyesa NTHUI] U
3Bepel, Tepbapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnas padora «l3ydenue paszHooOpaszusi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IDKCKypcHsi B TUITUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKYpcUsi «IDKCKypCHUsl B arpodKOCHCTEMY (Ha TMOJIE WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdhepa — oOmennanerapuas o0osiouka 3emiM, A€ CYLIECTBYET WU
CyIllecTBOBaJa XM3Hb. Pa3BuTHe mpeacraBieHuii o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obmactu 6mocheps! u eé cocran. JKupoe
BeIlleCTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusa Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rI100aIbHON 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE SIBIEHUN
B Onocdepe.



3oHanbHOCTH OMocdepsl. [lousiTue 0 6Gnome. OCHOBHBIE OGMOMBI CYIIH: TYH/IPA,
XBOWHBIE Ji€Cca, CMENIaHHbIE W NIMPOKOJMCTBEHHBIC Jieca, CTEIU, CaBaHHBI,
MyCTBIHU, TPOITUYECKHE JIECa, BLICOKOTOPhA. KimMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PyHKITUS )KUBBIX CUCTEM, OIICHKA WX PECYpPCHOTO MOTEHIIUANa U
orochepHbIX QPYHKIIHA.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «l'eochepsr 3emnn», «KpyroBopoT azoTa B HpHUPOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopoma B TpHUPOIEY,
«KpyroBopoT Boabl B npupojae», «OCHOBHbIE OMOMBI Cyminy, «Kiumatuyeckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii gec», «IMpokoInCTBEHHbIN
aecy, «Crenby», «CaBanHay, «IlycTeiasay, « Tponudeckuii gecy.

O6opynoBanue: TepOapruy pacTEHUM pa3HbIX OMOMOB, KOJIJICKITUH YKUBOTHBIX.

Tema 11. YestoBek M OKpyKa0MIasi cpeaa

DKOJIOTHYECKHE KpUBUCHI M UX NpuuuHbl. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHre BO3IYITHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJIHOM
cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U *KUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHITUIIBI OXPaHbl MPUPOJIBI.
Kpacueie xuuru. OcobOo oxpansemble npupoansie Tteppuropuu (OOIIT).
Boranuueckue caibl U 300J10THUECKUE TTAPKH.

OcCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanvonanbHOe  MpPUPONOMNOJIB30BAHME W COXpaHEHUE  OMOJOTUYECKOIo
pazHooOpasus 3emiu. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX YKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3zBuTne METONOB MOHUTOPUHIA PAa3BUTHS OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyugarowjue 00Cmyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. (OcHOBb
sKopeadburumayuu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus mopckux u HazemHwix 9KOCUCTIEM.

JdemMoHcTpanuu

Tabnuupl U cxeMbl: «3arpsi3HeHHe aTMocepbl», «3arpsa3HeHue ruaipochepody,
«3arpsi3aenue mouBsy, «IlapaukoBsiii 3hdexT», «Ocobo oxpaHseMble TPUPOTHBIC
TEPPUTOPUI», «MOJeH yIpaBIsieMOTro MUpPay.



ObopynoBanue: ¢doTtorpaduu OXpaHIEMbIX pPacTeHUH U KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoii KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarmuMHUCI MporpaMM cpeaHero ooOmero oO0pa3oBaHUS: JHMYHOCTHBIC,
METanpeIMETHBIE U NPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbl 1O OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXJIAHCKON UJAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHHI0  OHOJOTHUH,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEXKIEHUW JUYHOCTHU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYJIbTYPHI,
cnocooHOCmU cmasums UENH U CTPOUTD KU3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTIOCTUTAIOTCS
B E€IUHCTBE Y4Ye€OHOW M BOCHUTATEIHHON JESTEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSJKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAlMOHalbHOro Hapoaa Poccuiickoii Penepanuu, NpUpoae H
OKpY’KarolIen cpese.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHOoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOIO
OMBITA U OMBITA JEATEIBHOCTH B MPOIECCE peaIu3allii OCHOBHBIX HAMNpPaBICHUMN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHN 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiIEHA POCCUICKOIO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEIbHOCTH MPHU CO3/IaHUH yU4eOHBIX
MPOCKTOB, PEIICHUHW YYEeOHBIX M TO3HABATEJIBHBIX 3a/lad, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATEIBCKUX 3a7a4y, YBaKUTEIBHOTO
OTHOUIEHUSI K MHEHHIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaXKIAHCKON UICHTUYHOCTH, MaTPUOTU3MA,
YBXXEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe PoauHou, ropnoctu
3a CBOM KpaH, cBOKO PonauHy, CBOM S3BIK M KYJBTYpYy, IPOLUIOE M HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOLIBI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uzeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh HA MOPAITHbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 MPHUHATHS LEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIMIECTBEHHBIX OTHOIIIEHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKMBOI IPUPOJIBI U €€ IIEHHOCTH;



FOTOBHOCTh K CaMOBBIPOXEHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[10POBbS H
IMOIMOHAJIBLHOTO 0JIArONOJIyYns:

MMOHUMAaHHME 1 peaii3aliis 3J0pOBOro 1 6€30macHoro oopasa >Ku3HH (310pOBOE
NUTaHKue, COOJII0ACHNE TUTUEHUYECKUX MPAaBWII U HOPM, cOaJTaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMAHUE LEHHOCTH TpPaBWI HWHIMBUIYAJIBHOTO M  KOJUIEKTUBHOIO
0€301MacHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEICTBUN W HENPUATHS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [ICHHOCTH MacTepPCTBa, TPYIO0JIIOOHE;

FOTOBHOCTh K AKTMBHOW JICATEIBHOCTH TEXHOJOTMYECKOM M COLHMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANbHONU JeSATEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 11e71€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI HKOJOTMYECKON KyJIbTYypbl: MPUOOPETEHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKPY>KarolIen cpebl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJOTHYECKUX MPoOJieM U MyTel X
pelieHus;

CIOCOOHOCTH UCITOJIB30BAThH MPUOOPETAEMBIE TTPU NU3YUEHUN OMOJIOTHUHN 3HAHUS
U yMEHUS TpU pEHICHHH TpoOJieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJACHUS B IPUPOJE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EPHI);

AKTUBHOE HEIMPUATHE ICMCTBUM, MPUHOCIIINUX BPE OKPYKAIOIIEH TPHUPOTHOMN
cpene, YMEHHE MPOTHO3UPOBATh HEOJArONMpHUATHBIE DKOJIOTHYECKHE TOCIICICTBUS
npeANPUHUMAEMBIX JEHCTBUIN U TPEAOTBpAIATh UX;



HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIbTYPBI,
OmbITa NEATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKON EATEIBHOCTH 3KOJOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJBTYPbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM KakK HayKd, OCO3HaHUs €€ poJu B
(GopMUpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPECTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YEJOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MNpodiieM
COXpaHEHUs MIPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypcHble  NpPoOJEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INIO0AJIBHBIX IKOJIOTHUYECKUX MPOOIEM U
o0OecrieyeHuss mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
NOBBIIICHUS OO0IIel KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOyd4aromuxcs, (GpopmMupyemon
IpU U3yYE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHMs MJIs aHajau3a u
OOBSCHEHHUSI SIBIICHUW OKPYXAIOIIEr0 MUPa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHsSI HAa OCHOBE HAy4YHbIX (DaKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npo0yieM B PEATIbHBIX )KU3HEHHBIX CUTYALNSX;

OCO3HAaHHME ILIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI Mo OMONOTMM B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOro mpemmera «buomornsy
BKJIFOYAIOT: 3HA4YMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPaXKAIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIeIU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue, HabJI0IeHnEe, U3MEPEHHUE, YKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIC
yuyeOHble JEHCTBUA (MMO3HABATEJbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieynBaronie GopMupoBaHue (PyHKIIMOHAIBHOM IPaMOTHOCTH U COIMATIBLHON
KOMIIETEHIMA  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaromuxcsi HMCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTIIIMHAPHBIC, MUPOBO33PCHUECKIE 3HAHUS 1 YHUBEPCAITbHBIC
y4eOHbIE IeUCTBUS B TO3HABATEILHON M COLIUATILHOM MPaKTHKE.

B pesynbraTe nzydenusi OMOJIOTrUU Ha YPOBHE CPEJIHEro 00I1Iero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl TMO3HABATEIbHBIE YHUBEPCAIbHBIC
y4deOHbIE JEHCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Yy4eOHBIEC IEHCTBUSA,
PETYJSTUBHBIE YHHUBEPCAIbHBIE YUeOHBIC IEHCTBUSI, COBMECTHAS IEATEITLHOCTb.

MeranpeaMeTHbIe PE3YNbTaThl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIETO
00pa3oBaHMs IOJDKHBI OTPaXKaTh:

OBnanenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUSIMM:

1) 6a30Bble JJOrHYecKHe el cTBUS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aKTyaJlU3upoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(aHanu3a, cMHTE3a, CPaBHEHHMS, KIIacCCU(HUKAIIUH, 000OIICHUS ), pAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C JIPYTUMHU MOHSATHUSIMH);

OTIpeNIeNATh IETH NeATeILHOCTH, 3a/laBas IapaMeTphl M KPUTEPUH HUX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIHBHOCTH C TIOCTABICHHBIMU TETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUI
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JICTyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MO/JIETILHBIE CPEICTBA JUISI TPEICTABIICHUS CYIIIECTBEHHBIX
CBA3€H M OTHOIIGHUA B U3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe
IMPOTUBOPEYHMI PA3HOTO pOJa, BBIABICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
WCTOYHUKAX;



pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMbl C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepPHATBHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
TIEJISIM, OLICHUBATh PUCKH MOCIEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX PeaJbHOTO, BAPTYaTbHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJIAJICTh HABBIKAMH YUe€OHO-UCCIIE0BATEIILCKON U MTPOCKTHOM JESITEIIbHOCTH,
HaBbIKAMU  pas3pelieHuss TpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIOJIb30BaTh PAa3MYHbIE BUABI JEATEIBHOCTH IO TOJXYYSHHIO HOBOTO
3HaHMUS, €r0 HHTEPHpEeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaIMIX, B TOM YHCJIE TIPU CO3aHUH YYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTENHLHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEP)KICHUM, 33]1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€¢ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
yCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIBIT;,

OCYLIECTBJIATh LIEJCHANIPABICHHBIA MOUCK NEPEHOCa CPEICTB M CIOCOOOB
JeMCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JIacTh
KHU3HEACITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMALUu (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOW JIUTEpaType, OHOJOTUYECKUX CIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaTU3UpPOBATh
UHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OLICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
oTObope Ouosornueckor mHpopMamu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3aj]1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIBb30BaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYr0  (oOpMy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxeMbl, rpaduky, IUarpaMmmbl, TaOIHIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
OMoJOorMYecKod HHpOpMalMe: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTE€MaTUYECKUE 3HAKU W CUMBOJBL, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMHM  pAaclo3HaBaHWA M 3allUThl  MH(OpMaIuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMHU AelCTBUSIMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WM TUCKYCCUU MO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeiaraeMon
3a]]a41, YYUTBHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYaCTHUKOB
JIMaJIora Uin JUCKYCCUN);

pacmo3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TPEINOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(MIUKTHI ¥ BECTH TIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJCWUCTBUS, MOHHUMAThH
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeIHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHO 3a1auu;

BBIOMpAaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM O0OLIUX
MHTEPECOB U BOZMOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA;

OpUHUMATh  I[eId  COBMECTHOM  JeATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,



pacnpenenarh poJid ¢ y4€TOM MHEHHMIl y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIA/Ia U KAXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C IO3UIHMH HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TMOBEJIEHUE B Pa3IUUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHULIMATUBHBIM.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMH 1CHCTBUSIMMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOIEM M HX
pElIeHHs B )KU3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHUM IIeJIeBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOUIEHHUIO K JKUBOW NPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAFOIINX;

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATENBHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
NESATENBHOCTH U XKU3HEHHBIX CUTYaLIHSX;

CaMOCTOSITENIbHO COCTABJIAT IIJIaH PELIECHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH Y4EOHOI0 peAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peuIcHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKOW HPYAULUU B
pasHbIX O0NAacCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 0O0pa3OBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBAHUH, UCIOJIb30BaTh MPUEMBI pe(IeKCUHN Uil OLEHKHU CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKEHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYrMX IIpH AaHAJIN3E pEe3yJIbTaTOB
NEeSITENbHOCTH;



3) npuHATHE Ce0NA U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTUX TPU aHajdu3e pe3yJibTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOTo mMpeaMera
«buonorus» Ha yrayOnéHHOM YpOBHE OpPUEHTUpOBaHbI Ha oOecreueHue
npopuiapHOro  oOyueHuss  oOydaromuxcss  Owosorud. OHM  BKIIIOYAOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPA30BAHUIO 3HAHUH, BHUBI EATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaK)KE B
peanbHbIX XKU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarhl MPENCTABICHBI IO
rojiamMm U3y4eHus.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 10
KJacce TOJKHBI OTPaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MeCTe€ U POJU OHUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJieM  paldoOHAILHOIO
PUPOIOIIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOCIKHBIX YUEHBIX B pPa3BUTHE
OMOJI0THH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIIME OHOJIOTHYECKUE TEPMUHBI MU TOHATUSA (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIN3M, TOMEOCTa3, CAMOPETYJSIHUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUIN), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOr0 MNOKOJEHUS, PACHICIUICHUS, YUCTOTHI TaMET, HE3aBUCUMOIO
HacienoBaHuss [. Mengensa, TrOMOJOTMYECKUMX PSAOB B  HACIEACTBEHHOU
u3MmeHunBoctu H. M. BaBuiioBa), mpuHIMNbI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOT'O IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIIEIATH CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOSCHUSI OPTaHOB U CUCTEM
OpPraHOB pACTEHUW, >XUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEIACITEIbHOCTH,



IPOTEKAIOIUX B OpraHU3Max PAcCTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOLIECCOB: 0OMeHa BemlecTB (MeTabonu3M), MPEeBPAILEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, TaMEeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  WHJIMBUIYaJBbHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIy OpPraHOMJAMM KIETKH U HX
(GYHKIMSAMHU, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMaMHM OpPraHOB y pacTEHHUH, KUBOTHBIX MU YeJIOBEKa U HX
(GYHKIUAMH, MEXAYy CHUCTEMaMH OpPraHoB U MX (QYHKIUSAMH, MEXAYy 3TanaMu
oOMeHa BELIECTB, 3TallaMU KJIETOUYHOT'O UK/ U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanaMu 3MOPHUOHANIBHOTO PAa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBJIATh OTJIMYUTEIbHBIE IMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX U UEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYIII;

yYMEHHE peliaTb OMOJIOTHYECKUE 3a]1a4M, BBISBIATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyEeMbIMU OMOJIOTMUECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBO/Ibl U TIPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOpPHBIE M IMpaKTUYECKHe padoThl, COOJI0IaTh
npaBuiIa mpu padboTe ¢ yueOHbIM U JaO0paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyJupys I€Jb HUCCIENOBaHUS, AaHAIU3UPOBATH MOJYYEHHbBIE
pe3yabTaThl U JENaTh BHIBOIBI,

YMEHHUE Y4YacTBOBAaTh B y4eOHO-HMCCIICIOBATEIHCKON paboTe Mo OHMOJOoTHhH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TOPEACTaBISATh  IOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHUX
KOH(epeHIUsIX;

YMEHUE OLIEHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTu OMOJIOTUU U METUITMHBI (KJIOHUPOBAHHE, HCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJICHHOE N3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHaNbHOM
JEATeIbHOCTH B 00JIACTH OHMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJBCKOTO XO3SIICTBA, MHILEBOKW MPOMBIIUIEHHOCTH, YINIYOJISTh [MO3HABATEIbHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOIIEH TIpodeccun u
OPOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» B 11
KJ1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYyYHOMN
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPHUPOJAbl M PEIICHHH SKOJOTMYECKHUX
npo0ieM 4YeloBEeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOTNOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHUE BIJIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAET
omnpeneneHus] M TMOHMMAaHHE CYIIHOCTH OCHOBOIOJAramIlnuX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosroninonHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPUS IBOJIIOIMN), YUCHUS
(A. H. CeBepuioBa — 0 myTsX U HampaBieHUsx 3Bontouun, B.M. BepHajackoro — o
ounocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapau u B. BaiinOGepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma 0. JlubGuxa,
AKOJIOTMYECKON MHUpaMUIbl HHEPruM), Trunore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOO0aMu BBISBJICHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUN B MPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
OKOCUCTEM M OHocdepbl, CTAOWIM3UPYIONIETO, IABUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPa, aJUIOMATPUIECKOTO U CUMIIATPUUYECKOT0 BUA000pa30BaHMS,
BIUSHUS  JBUXKYIIMX  CHJ  DBOJIIOUMU  HAa  TEHOPOHA  MOMYJISAIUH,
IPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHMs, YepeIOBAHUS HAMPABICHUN
HBOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBA3M MEXAY TMPOIECCAMU IBOJIOIUH,
JIBIDKYIIAMHA CHJIAMH aHTPOMOTeHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OpPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOMOTHYECKUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONIOTEHHBIX U3MEHEHHUH B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJlbl OOUTAHMS, EAMHCTBA



YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MIPUPOIBI M YETOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 3a]a4H, BBISBISTH TPUUNHHO-CIIEICTBEHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTHUECKUMH TIPOIIECCAMHU U SBJICHHUSIMU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBINOJIHATH JIA0OpAaTOpHbIE M MpakTU4YeCKue paboThl, COOJI0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCIEPUMEHTATHHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HCCIENOBAaHUS, AHAIM3UPOBATH MOIYYCHHBIC
pe3yibTaThl U J€JaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHuH,
AKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYEHHYECKHUX
KOH(EPEHITUSX;

yYMEHHUE OILEHMWBATh TMIMOTE3bl M TEOPUH O TMIPOUCXOKICHUHU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0ax MpeAoTBpaIleHHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymed mpodeccunoHaTbHON
NESTENHLHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIEBON
NPOMBIIUICHHOCTH, YIUIyONsATh TO3HABaTEIbHBIA WMHTEpEC, HANpaBICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  MpOPEeccCMu H  IPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

[leneBbie OpUEHTHPHI pe3yIbTATOB BOCIUTAHUS HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs.
du3uyeckoe BoCNUTaHHE, (OpMUPOBAHHE KYJILTYPhI 310POBbSI HAIMOIHMOHATLHOI0 0JI1ar0ONOJyYHsI:
MOHUMAIOIMIUNA U BBIPAXKAIOMINNA B MPAKTUUECKON AESITeTbHOCTH IEHHOCTh >KM3HH, 3I0pOBbS M O€30MAaCHOCTH, 3HAYEHHE JTUYHBIX
YCI/IJII/II/I B COXpPaHCHHU U YKPCIUICHUH CBOCTO 3A0POBbA U 300POBBA APYTUX JIIOI[GI/I
coOroAaroImuii MpaBuiia JMYHOU 1 OOIIIECTBEHHOM 0€30MacHOCTH, B TOM YHciie 6€3011acHOr0 MOBEACHHs B MH(POPMAIIMOHHOH cpefie;
BBIPQ)KAIOUINI HAa TMPAKTHUKE YCTAHOBKY Ha 3JIOPOBBIN 00pa3 )XHM3HM (3J0pOBOE MUTAHHUE, COOIIOCHNE TUTHEHBI, PEKUM 3aHATUN U
OT[IbIXA, PEryJSIPHYIO (U3UYECKYIO0 aKTUBHOCTb), CTPEMJICHHE K (PU3NUYECKOMY COBEPIIEHCTBOBAHUIO, COOIONAIONINI U MPOMaraHAupy O
6C3OHaCHbII/I ¥ 37I0POBBII 00pa3 KHU3HM,
MPOSBIISIONINN CO3HATENbHOE U 0OOCHOBAHHOE HEIPHATHE BPEAHBIX MPUBBIYEK (KypeHHs, YNOTPeOJIeHUs alKOorojisi, HAPKOTHKOB,
TI00BIX (OPM 3aBUCUMOCTEH), JECTPYKTUBHOTO TOBEJCHHUS B 0OLIeCTBE M IU(PPOBOW cpene, MOHMMaHUE UX Bpeda Uisi (PU3UYECKOTrOo U
TCHXHYECKOTO 3/10POBbS;

JIEMOHCTPHUPYIOIIHIA HABBIKH pe()ICKCUU CBOETO COCTOSHUS ((hPU3HUECKOTO, IMOIIMOHAILHOTO, TICHXOJIOTHYECKOTO), COCTOSTHUS IPYTUX
JIOJICH C TOUKH 3PCHH 0€30MacHOCTH, CO3HATENBLHOTO YIIPABIICHUSI CBOMM SMOIIMOHATIBHBIM COCTOSTHUEM;

pa3BI/IBaIOH_II/II/I CHOCO6HOCTI/I aaanTUupoBaTbCd K CTPECCOBBIM CUTyallUsIM B O6H.I€HI/II/I B Pa3HbIX KOJUJICKTHBAX, K MCHAIONIUMCIA
YCIIOBUSIM (COLUANTBbHBIM, HHPOPMAIIIOHHBIM, IPUPOIHBIM).

_Tpynosoe Bocnuranue:

yBaXKAIOIIUN TPY[, Pe3yIbTaThl TPyAa, TPYIOBbIE U MPOPECCHOHANbHbBIE JOCTUKEHHSI CBOUX 3€MJISIKOB, X BKJIaJ B Pa3BUTHE CBOETO
TMOCEIICHHS, KPasi, CTPAHBL, TPYIOBbIE JOCTHAKECHUS POCCHICKOIO HAPO/a;

MPOSBIISAIONINN CIOCOOHOCTh K TBOPUECKOMY CO3HMJIATEIIbHOMY COLMAIIBHO 3HAYMMOMY TPYAY B TOCTYIIHBIX IO BO3PACTy COIMAIBHO-

pr,Z[OBBIX POJIIX, B TOM YHUCJIC Hpe[[HpI/IHI/IMaTeHLCKOI/I ACATCIBHOCTH B YCJIOBHUAX CAMO3AaHATOCTH UJIM HACMHOTO TPpYyJa,

y4acTBYIOUIMI B COLMATbHO 3HAYUMOM TPYIOBOM JIEATENILHOCTH PA3HOTO BUA B CeMbe, 00111e00pa30oBaTeNIbHOM OpraHu3aliuu, CBOeH

MCCTHOCTI/I B TOM YHUCJIC OIIJIAYMBACMOM TPYAC B KAHUKYJIAPHBIC ICPUOJABI, C YUICTOM CO6JIIOI[CHI/I$I 3aKOHOAATCJIbCTBA Poccuiickoit CDe,uepauI/IH

BBIPAXKAIOLINI OCO3HAHHYIO TOTOBHOCTH K MOJIYYEHHUIO TPO(HECCHOHATLHOTO 00pa30BaHus, K HEIPEPHIBHOMY 00pa30BaHUIO B TEUCHHE

KU3HU KaK YCIOBHIO YCIIEIIHOM MPOo(heCcCHOHAIBHON U O0IECTBEHHOM eI TeIbHOCTH;
MMOHUMAIOIINH cTieun(UKY TPYIOBOM 1€ATEIbHOCTH, PETYIMPOBAHUS TPYIOBBIX OTHOILIEHH, caMo00pa3oBaHus U MpodecCHnoHaNbHOM
CaMOHO[[I‘OTOBKI/I B I/IH(I)OpMaI_II/IOHHOM BBICOKOTEXHOJIOTHYECCKOM O6H.I€CTBC TOTOBBIN YUUTHCA U TPYAUTHCA B COBPEMCHHOM 06H_I€CTBC
OpPUEHTHUPOBAHHBINA Ha OCO3HAHHBIN BHIOOP chepbl TPYI0BOM, MPOodecCHOHABHOM ASSITENFHOCTA B POCCUIICKOM OOIIECTBE C yYETOM
JIMYHBIX )KU3HCHHBIX IIJIAHOB, HOTpe6HOCTeI/I cBOEH CCMbU, OGH.ICCTBEL
3KOJIOFI/I‘ICCK06 BOCIIMTAHME:

I[GMOHCTpI/IpyIOH_[I/II/I B INIOBCACHUU C(l)OpMI/IpOBaHHOCTB HKOJIOTHYECKOU KYyJbTYpbl Ha OCHOBC IIOHUMAHUA BJIMAHUSA COLMUAIIBHO-
HSKOHOMUYECKUX TMPOIECCOB HAa MPUPOAY, B TOM 4YHCIE Ha IJI0OATLHOM YPOBHE, OTBETCTBEHHOCTh 3a JAEWUCTBUS B MIPUPOTHOU cpere;
BBIPAYKAIOUIUH IEATEIbHOE HEMMPUATHE IEUCTBUN, TPUHOCAILNUX BPEN MPUPOE; TPUMEHSIOIINMI 3HAHUS €CTECTBEHHBIX U COLIMAIbHBIX HAYK IS
Pa3yMHOT0, OEPEKIUBOTO MTPUPOIOTIOIB30BAHMS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE;



AMCIOIINN W Pa3BUBAIOIIMN OMNBIT JKOJOTHYECKH HAMPABICHHOW, NPUPOIOOXPAHHOM, pecypcocOeperaroniell esaTebHOCTH,
Y4acTBYIOUIUH B €ro MpUOoOPETEHUN APYTUMHU JIIOAbMHU.
LleHHOCTH HAYYHOI'0 O3HAHMS:

© JIeATeNIbHO BBIPAKAIOIINI T03HABATEILHBIC HHTEPECH! B PA3HBIX MPEAMETHBIX 00JIACTAX C YUETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH,
JIOCTYDKCHMIA,

"~ obmamaronMii MpeaCTaBICHHEM O COBPEMEHHON HAaydHOW KapTHHE MHpa, JOCTIKCHHAX HAYKH W TEXHHKH, apryMEHTHPOBAHHO
BBIpaXAIONINI MOHUMaHNE 3HAUYEHUSI HAYKU B JKU3HH POCCHIMCKOIr0 00IIecTBa, 0OecrneuyeHu ero 0e30nacHOCTH, TyMaHUTapHOM, COLIMANIBHO-
SKOHOMUYECKOM pa3BUTHH Poccuu;

" JIEMOHCTPHUPYIOIINI HABBIKA KPUTHUECKOTO MBIIIIJIEHHSI, OTIPEEICHHS TOCTOBEPHOU HAYyIHON HH()OPMAIIMH U KPUTHKH aHTHHAYYHBIX
MPEJICTABICHU;

Pa3BHUBAIOIIMIA U TPUMEHSIOINN HABBIKU HAOIIOACHMSI, HAKOIUICHHUS U CUCTeMAaTHU3aluu (DaKTOB, OCMBICIICHHUS OMbITA B €CTECTBEHHO-HAYYHON

nu FYMaHHTapHOﬁ obnacTax IIO3HAaHU, HCCJ'IGI[OB&TCJ'IBCKOﬁ JACATCIIbHOCTH

10 KJIACC
KoanyecTBO YacoB D1IeKTPOHHbIE
Ne HaunmMmeHoBaHue pa3aesioB udposBbie
pas Kourpoasnsie | IIpakTHyeckue (wipp )
n/m | | TeM MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTbl padoThI
pecypcbl
1 buonorus xak Hayka 1
) JKuBnie cucTeMBI U UX )
H3y4yeHUe
3 buonorus kieTkn 2 0.5
XuMHUYecKask OpraHu3anus
4 10 1
KJIETKH
Crpoenue u GyHKIUH
5 8 2
KJIETKHU
OOMEH BEIIECTB U
6 MPEBpAICHUE SHEPTUU B 9 1
KJIIETKE




YACOB I10 [TPOTPAMME

Hacnencrsennasa
7 uHpopmanus u 9 0.5
peanuzanus €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKA 6 1
Crpoenne 1 QyHKIINU
9 P Pymr 17 1.5
OpPTaHHU3MOB
PasMHoXeHue U pa3BUTHE
10 P 8 1.5
OpPTaHU3MOB
['eneTnka — Hayka o
HACJIEICTBEHHOCTH U
1 g 2 0.5
M3MEHYUBOCTH
OpTaHU3MOB
3aKOHOMEPHOCTH
12 p 10 |
HACJIEACTBEHHOCTHA
3aKOHOMEPHOCTH
13 P 6 1
A3MEHYUBOCTH
14 I'enetuka uemoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 Buorexnonorus u 4
CHUHTETHYECKAS] OUOJIOTHS
17 PesepBHOE BpeMst 1
OBHIEE KOJIMYECTBO
m 102 13




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB u TeM
NMpPorpamMmbl

KoaunuecTBo yacoB

Bceer
0 e padoThl

KoHnTpoJsbHbI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

3apokJIeHUE U
pa3BuTHE
3BOJIFOITMOHHBIX
MPECTaBICHUN B
ouonoruu

MuxkposBontonus
U €€ pe3yJIbTaThl

14

MaxkposBomntorus
U €€ pe3ysIbTaThl

[Ipoucxoxnenue
Y Pa3BUTHE KU3HU
Ha 3emie

15

1.5

IIpoucxoxnenue
YEJI0OBEKA —
aHTPOIIOTCHES

10

OKOJIOTUS —
HayKa o
B3aMMOOTHOIIICHU
SIX OPTaHU3MOB U
HaJIOpPTraHU3MEHHBI
X CHCTEM C
OKpY>Karoleu
cpenou

0.5

Opranusmsel u
cpena oouTaHus

1.5

DKOJIOTUs BUJOB U
MOy IS

0.5

OKoNOTHUSA
COOOIIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riio0agpHas
3KOCUCTEMA

11

YenoBek u
OKpY>KaroIast




cpena

12 PesepBHoe Bpems 8

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 0 7.5

IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBepPsSieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CPeTHET0
0011ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUHM O MecTe M poJii OHMOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHuN COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA, B TO3HAHUU 3aKOHOB ITPHPOIBI
U pEIIEHHM  JKU3HEHHO  B@XKHBIX  COLMAIBHO-ITHUECKHUX,
KOHOMHUYECKHUX, FKOJOTHYECKUX MPOOJIEM YETOBEYECTBa, a TAKXKE B
pELICHNH BOIIPOCOB  PALMOHAIBHOTO MPHUPOJOINOIH30BAHUSA, B
(GOpMHPOBAHNU IIEHHOCTHOTO OTHOIICHHS K IPHPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OHOJIOTOB

B Pa3BUTHUC ouoaoruu

Bnanenue cuctemoil 3HaHMH 00 OCHOBHBIX METO/AaX HAy4YyHOIO
MIO3HAHUS, UCTIONB3YEMBbIX B OMOJOIMUYECKUX MCCIIEOBAHUAX JKUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHMCaHWE, U3MEpPEeHHE, IPOBEICHUE
HaO0IeHn); crnoco0aMy BBISBJICHUS U OLICHKH AHTPOIOIEHHBIX
W3MEHEHUH B IIPUPOJE.

VYMeHue BbIIBUraTh TUMOTE3bl, IPOBEPSTh UX IKCIEPUMEHTAIbHBIMU
cpeAcTBaMu, (GOPMYIHPYS LeNb WCCICOBAaHUS, AaHAJIH3HPOBATH
NOJTYYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJIBI.

BolsBieHHne 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEJIMYMHAMM,
00BSICHEHUE MOJIyUYEHHBIX PE3YIbTATOB U (POPMYJIUPOBAHHUE BBIBOJOB

C UCITIOJIb30BAHUEM HAYYHBIX HOHSITI/II‘/’I, Teopnﬁ " 3aKOHOB

YMeHHne BIaleTb CHCTEMOW OWOJIOTHYECKHMX 3HAaHWM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OMOJIOTMYECKUE TEPMHUHBI M TIOHSTHS
(>KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJISLHS, SKOCUCTEMA,

OuorieHo3, Ouocdepa; MeTaboIu3M, rOMeocTas, KICTOUYHbI HIMMYHUTET,




OuocunHre3 Oenka, OWOMOIMMEPBI, JTUCKPETHOCTb, CaMOPETYIISALMS,
CaMOBOCIIPOM3BECHME, HaCJIEJCTBEHHOCTb, WU3MEHYHBOCTD,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Ouosornueckue Teopuu: Kierounas Tteopus 1. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIBHO-CENEKTUBHOIO UMMYyHHUTETA [1.
Opnux, M1.11. MeyHuKkoBa, XpOMOCOMHAasi TEOPUs HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apoabliieBoro cxojactsa K. bapa, 3pomtonrionnas
teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS SBOJIOLHH, TEOPUS
anTponoreHe3a Y. [lapsuna; Teopusi 6uoreornenoza B.H. Cykauéna;
yuenue H.M. BaBuiioBa o nieHTpax MHOrooOpas3ust U MPOUCXOKICHUS
KyJbTYpHbIX pactenuii, yudenue A.H. CeBepuoBa 0 nyTix u
HarpaBJIeHUsIX HBOIOINH, yaerrne B.U. Bepranckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  TEPBOrO  IMOKOJICHUS,
pacIleIUIeHUs] TPU3HAKOB, HE3aBUCUMOI0 HACJIEJOBaHMs IPU3HAKOB
I'. Mennens; CUEIIEHHOTO HacleqOBaHuUsl NMPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJIOTMYECKMX pSAIOB B
HacjaeacTBeHHONM wu3MeHunBocTd H.M. BaBmioBa;, reHeTHYECKOTO
paBHoBecus Jx. Xapau u B. BaiinGepra; 3apoblieBoro cxoJcTaa
K. bapa; 6uorenernueckuii 3akon . ['ekkens, . Mroepa);
IMPUHLIUIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyma 0. JInbuxa, 3K0IOrHuecKoi MupaMuIbl YUCEI,
OGuomacchl U YHEPTUN);

runote3bl (koarepBatHoit A.M. Omapuna, nepBuyHoro OyiaboHa JIx.

Xonpaeitna, mukpochep C. Dokca, pudosuma T. Yek)

YMmenune peuiaTb ITOHMCKOBBIC OHOJIOrHMYECKHE 3aa4u; BBISBIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU MCXKAY HCCIICAYyCMbIMU
OHOJIOTUYECKUMU O6’beKTaMI/I, mnponeccaMm H ABJICHUAMU, [CJIATh
BbIBOJIbI U IIPOTHO3bI HA OCHOBAHWU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTABJIATh 'CHOTHUIIMYCCKHUEC CXEMbI CKPCIIUBAHHWA OJI PAa3sHBIX THIIOB
HaCJICAOBaHUA IIPU3HAKOB Y OPraHu3MOB, COCTABJIATL CXEMBI IIEPCHOCA

BEIIECTB U SHEPIHH B IKOCUCTEMAX (LEMH MUTAHUS, TUIIEBbIC CETH)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEGHUEM U
(GYHKUMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu u
CHUCTeMaMH OpPraHOB Yy PAcTEHUM, KMBOTHBIX U YEJIOBEKAa; MEXKIY
sTanamMu oOMeHa BEIECTB; dTaaMH KJIETOYHOTO IIUKJIa U dKU3HEHHBIX
IIUKJIOB ~ OPraHM3MOB; OJTalmaMH SMOpPUOHAIBHOTO  Pa3BHUTHS;
TEHOTUIIOM U (EHOTHIOM, (EHOTUIIOM M (aKTopaMH Cpejbl

06I/ITaHI/IH; mponeccaMu 9BOJIOIIMH, JABHMXKXKYIIIUMHA CHJIaMHU




AHTPOIIOTCHE3Aa, KOMIIOHCHTaMH Pa3IMIHBIX 9KOCHUCTEM u

NpUCHOCOOTICHUSAMHU K HUM OPTaHU3MOB

YMeHue BBIICNAT CYIIECTBEHHbIE TPU3HAKH:

CTPOEHUS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKIETOYHBIX
U MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJIOB, OMOT€0IIEHO30B, 3KOCUCTEM
u Ouochephl; CTpOCHUS OPraHOB W CHUCTEM OPTraHOB pacTEHUH,
KUBOTHBIX, YeJI0BEKa; POIIECCOB KHU3HENIEATSILHOCTH,
IPOTEKAIOIUX B OPraHU3Max pPAacTEeHHUH, >KUBOTHBIX M YEJIOBEKa;
OMOJIOTHUECKUX TIPOILIeCCOB: OOMEHa BemiecTB (MeTadoym3M),
uH(bOpMallMU U NPEBpaIICHUs YHEPIHH, OPOKEHUs, aBTOTPOGHOTO U
reTepoTpoHOro THUIIOB MUTAHMA, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mei103a, raMeToreHesa, SMOpHOrenesa, nocTaMOPHOHAIEHOTO
pa3BUTHUS, PA3MHOXKEHHUS, MHIUBUIYaJbHOTO DPa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHUSI TEHOB, TETEPO3UCA; JEHCTBHUM
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETro, IBIKYIIETO U
pa3pbIBAIOIEr0 €CTECTBEHHOI0 O0TOOpa; ajuIoNaTpUYecKoro M
CUMIATPUYECKOTO BHJI000PA30BAHMS, BIUSHUS JABIKYIIUX CHJI
OBOJIONMM HAa TeHOMOHI  MOMYJALWH; MPUCIOCOOICHHOCTH
OpraHu3MOB K cpele OOWTaHHWs, YepelOBaHMUA HaIPaBICHUN

OBOJJIIOLUHU; KPYTOBOPOTA BCIICCTB U IIOTOKA SHEPIUU B 3KOCUCTEMAX

CdopMUpOBaHHOCTh yYMEHHS BBIACIATH CYIIECTBEHHBIC NPU3HAKU
BUPYCOB, KIETOK MPOKAPUOT W 3YKApPHOT; OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B 1 SKOCHUCTEM;
0COOEHHOCTH TPOIECCOB OOMEHA BEIIECTB M MPEBPAILCHHS SHEPTHU
B KJIETKE, (JOTOCHHTE34, MIIACTUIECKOTO M YJHEPTeTUYECKOro 0OMeHa,
XEMOCUHTE3a, MHTO3a, Me€i03a, OIUIOAOTBOPEHUS, Pa3BUTHS U
Pa3MHOKEHHUSI, THANBUIYAJTBHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CyIlIECTBOBAHHUE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHW3MOB K Cpele
oOWTaHUS, BIUSHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPONOTCHHBIX
M3MEHEHUI B SKOCUCTEMAX CBOEW MECTHOCTH, KPyTrOBOPOTa BEIIECTB

U TIpEBpAaIICHUs YHEPTUH B Onocdepe

Ymenne HCTIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHI,
6I/IOJIOFI/I‘IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY IJIsI OHOKAa3aTCJIbCTBA
POJICTBAa OPTaHU3MOB PA3HBIX CHCTEMATUYCCKHUX TPYII; B3aUMOCBSI3H
OpPraHWU3MOB H Cpellbl OOWTAHHS, EJUHCTBA YEJIOBEYECCKHX pac;
HEOOXOAMMOCTH  370pOBOTO  00Opa3a  KM3HH,  COXpPaHEHUS

pa3H006pa3H51 BUJ0OB U 3KOCHCTCM KaK YCJIIOBUA COCYHICCTBOBAHUA




IIPUPOJBI U YEIOBEUECTBA

YMeHHe KPUTHYECKH OIICHHBATh HMHQPOPMAIHMIO OHOJIOTHYECKOTO
COJICpXKaHUsI; UHTEPIIPETUPOBATh ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIeOBaHN B OWoNorMHM,  MEAWIHMHE, OHOTEXHOJIOTHH,
paccMaTpuBaTh rino0aabHbIe HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (H)OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IMO3UIIHIO




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOTUHN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorus xkak HaykKa. JKuBbIe cCTEMBI U MX HN3YUCHUC

1.1

CoBpemeHnHass Ouonorus — KOMIUIEKCHas Hayka. buonormdeckue Hayku H
u3ydyaemble UMU TnpoOsiembl. DyHIaMEHTalIbHbIE, MPUKIAIHbIE U TOUCKOBBIE
Hay4yHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OHoNOTMM B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
kaptuHbl mupa. [Ipodeccuu, cBsa3annble ¢ Ouonorueid. 3HaueHue OUMOJOTUU B
MIPAKTUYECKOW JIESITEIbBHOCTH YEJIOBEKAa: MEJIWLMHE, CEJIbCKOM XO35HCTBE,

IIPOMBILIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cUCTEMBI Kak TpeaAMeT u3ydeHus: Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€AMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOKHOCTh U
YHOPSIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpoBHM OpraHu3anu KUBBIX CUCTEM: MOJIEKYJIIPHBIA, KJIE€TOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISLUOHHO-BUA0BOM, 9KOCHUCTEMHBIN
(OmoreoneHoTHueckuit), 6uocdepusiid. Ilpoueccrl, MPoOUCXOIAIIUE B >KUBBIX
cuctemax. OCHOBHBIC MPHU3HAKHU >KUBOTO. JKH3HB KaK (opMa CyIIECTBOBAHUS

MaTepun

1.3

Meroapl Oumonornueckoil Hayku. HaOmiomeHue, W3MepeHHE, SKCICPHUMEHT,
cucTeMaru3amnusa, MeTaaHanu3. lloHaThe o 3aBHCHMOW HW  HE3aBHCHUMOM
nepemeHHon. Ilnanuposanue skcnepumenta. [locranoBka U IpoBEpKa THIIOTES.
HyneBas rumnoresa. Ilonstue BbIOOpKM M €€ IOCTOBEpHOCTh. Pa3bpoc B
Oouonoruueckux AaHHbIX. OLIEHKAa JTOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB.
[IprurHbBI UCKAXKEHUS PE3YIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTHYECKOTO

TECTA

Knetka xak Onojoruueckas CuicreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHATIbHAS €IMHUIIA KUBOTO. MICTOpUS OTKPBITUS
knetkd. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
[Mnetinen, P. Bupxos). OcHOBHBIE TOJOXEHUS COBPEMEHHON KIETOYHOU
TEOPHH.

MeToasl  MONEKYJSIPHOM W KJIETOYHOH  OMONIOTMH:  MHKPOCKOIUS,
xpomatorpadus, 3neKTpodopes, MeToI MEUYCHBIX aTOMOB, TuddepeHIanIbHOe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEeHThl. Bosa




U €€ poJib KaK pacTBOPUTEIIS], peareHTa, y4acThe B CTPYKTYPUPOBAHUH KIIETKHU,
TEIUIOPETYJIAIUUA. MUHEpaIbHBIE BEIIECTBA KICTKH, UX OMOJIOTHYECKas pPOIib.
Posib KaTHOHOB U aHMOHOB B KIIETKE.

buonornueckne mnomumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OEIKOB.
CtpykTypsl OenkoBOW MoOJIeKyJbl. llepBuuHas cTpykTypa Oenka, MenTHIHAS
CBs3b. BTOpHWuHas, TpeTWYHas, YETBEPTUYHAS CTPYKTyphl. JleHaTyparms.
CoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GyHKIUNA OSITKOB.
VYrneBoabl. MoHOcaxapuipl, AUCaxapu/ibl, OJIUTOCAXapUbl U MOJUCAXaPUIbI.
OOmmii TuIaH CcTpoeHHsT W (PU3UKO-XMMUYECKHE CBOWCTBA  YTJIEBOIOB.
buonoruueckue GyHKIIMU YTIEBOJIOB.

Jlumuaer. TuapodunsHO-rUApOdOOHBIE cBOMcTBa. Kitaccudukamms JTUTIHIOB.
Tpurnuuepuasl, gochonunuasl, BOCKH, cTepou sl bruonornueckue GyHKIUN
mumuaoB.  OOme  cBoiicTBa  OMONOTMYECKMX MeMOpaH — TEKydYecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, IOy IPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. JIHK m PHK. CtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [Tpunun kommnementapHocta. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpanb. MecroHaxoxaeaue u ononorndeckue ¢pynkmun JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoennie moisiekynbl AT®. Makpospruueckue cBsisu B Mojekyie ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHoBIEHHbIE TEPEHOCYUKH, UX QYHKIIUI
B kietke. CekBenuponanue JTHK.

CrtpykrypHast Ouomnorusi: OuoxuMuyeckue u OHODU3MUECKHE HUCCIICOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI
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Tunel KJIETOK: JyKapuoTHdeckas u mpokapuoTuueckas. CTpyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaHUsI KIICTKH.

Crpoenue npokapuoTuueckoi kiaeTku. KietouHas cteHka OakTepuil U apXei.
OCOOEHHOCTU CTPOCHHUSI T'eTepOTPOGHON U aBTOTPOGHON MPOKAPUOTHUYECKHX
KJIeTOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u GyHKIMOHUPOBAHUE dYKApUOTHYECKON KieTku. [lmasmaTudeckas
MeMOpana (riazmanemma). CTpyKTypa IIa3MaTuieckol MeMOopansl. Tpancrnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKyro MeMmOpaHy: mMacCUBHBIA (Iuddy3us,
obneryéunast auddys3usi), akTUBHBIN (NEPBUYHBIM U BTOPUYHBIM aKTHUBHBIH
Tpancnopt). [lomynponuniaeMocts MemOpanbl. PaGoTa HaTpuii-KaaneBOro
Hacoca. DHJIOIUTO3: MUHOIHUTO3, (aronnTo3. Dk301uTo3. KierouHas creHka.
Crpykrypa 1 GyHKIIUU KICTOYHON CTEHKU paCTeHH, TpruOOB.

[utomnasma. Ilutozons. [utockener. JIBuwxkeHue nurormiazMbel. OpraHoOUIbI
kinetkr. OmgHOMeMOpaHHBIE OPTaHOMIBI KJIIETKH: DSHAOIUIA3MaTHYECKas CeTh
(OIIC), anmapar I'oab1KH, TH30COMBI, UX CTPOCHHE U (PYHKIUHU. B3auMoCBsI3b

OJTHOMEMOpaHHBIX OPraHoOUI0B KJIeTKU. CTpoeHHEe rpaHyIIPHOTO PETUKYIyMa.




Cunre3 pactBopuMbix OenkoB. CuHTE3 KJIETOYHbIX MemOpaH. [maakuii
(arpaHymnspHBIA) SHAOMIA3MATHUECKU peTuKynyM. CekpeTopHas (QyHKLIUSA
annapata ['onpmxu. TpancnopT BewiecTB B KieTke. Bakyosin pacTUTEIbHBIX
kietok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKUA: MUTOXOHJIPUH, TUTACTUIBI.

Crpoenue u (yHKIUU MUTOXOHIpHWMA U miacTul. [lepBuuHbIe, BTOPHYHBIC U
CIIOKHBIE  TIACTHIbI  (DOTOCHHTE3UPYIOIIUX  DYKApuOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranouabl kietku CrtpoeHue M (YHKIUKA HEMEMOpPaHHBIX
OpraHoujioB KJeTkH. Pubocombl. MukpodunameHTb. MBIIIEYHbIE KIETKH.
Muxkpotpy6ouku. Knetounsni meHtp. CTpoeHHE W JBWKEHHE XI'YTHKOB H
pecHrdek. MukpoTpy0OOUKH UTOTUIa3MbI. LleHTpros.

Snpo. Obonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIMIKHA, UX CTPOCHHE U
byakun. SAnepHeiit 6enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE
XpoMocoM B HHTep(ha3HOM sijipe. benku xpoMaTuHa — THCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKApPHOT

(pacTUTENBHOM, )KUBOTHOM, TPHOHOI)
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AccuMWISAIMS U JUCCUMMIISILUS — JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBINA U TeTepOoTPOPHBIA. YUacTue KHCIOpoaa B OOMEHHBIX
mporeccax. JHepreTHueckoe obecriedeHne KIeTKu: mnpeBpamieHne ATO B
O0OMEHHBIX Tmporeccax. DOEpPMEHTATHBHBIM XapaKTep pPEaKIuid KIECTOYHOTO
Metabomm3ma. DepMeHThI, UX CTPOCHHUE, CBOWCTBA U MEXaHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aToOpOB.
benku-aktuBatopel W OEIKU-MHTUOMTOPHL.  3aBUCUMOCTb  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUN OT Pa3INYHBIX (DAKTOPOB.

IlepBuuHBIl CHUHTE3 OpraHM4YecKHX BelecTB B Kierke. PdortocuHre3. Pousb
XJIOpOIIacTOB B mporecce (orocunreza. CBeToBas M TeMHOBas (hasbl.
[IponykTuBHOCTH (oTOCUHTE3a. BinsHue pa3nuyHbix (akTOPOB HA CKOPOCTH
dboTocuHTe3a. 3HaUeHHE (HOTOCUHTE3A.

XeMOCHHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIHPYIOLIIE OaKTepuH, *Kele300akTepun, cepoOaKTepun, BOJIOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxenus. Ilpoayktel OpokeHuss W uX
WCTIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTeNn O0Ie3HEH.

AdpoOHBIE OpraHu3Mbl. DTarmbl YHEPreTudeckoro oomMena. [loAroroBUTENbHBIHM
sTamn. [ mukonus — 6ecKUCIOpOAHOE paclIeNIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KJIETOYHOE AbIXaHue. Posib MUTOXOHApPHUI B

mnmponeccax OMOJIOTHYECKOTO OKHMCJICHUA. I_II/IKJ'II/I‘-ICCKI/IC pcaKknuu.




OxucnurensHoe (ochopunrposanue. [IpenmymiecTBa a3poOHOTO MyTH 0OMEHa

BEIIIECTB Tepes aHa3pOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpMHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO  CHHTe3a.  Peanmu3aumss  HacleICTBEHHOW — HMHQOpMaiuu.
['enetnueckuii koa, ero cBorcTBa. TpaHnckpumnius — MatpuuHbiii cuate3 PHK.
[IpyHUMIBI ~ TPAHCKPUIILIMU:  KOMIUIEMEHTAapHOCTb, aHTHUIApPaJIEIbHOCTD,
aCUMMETpUYHOCTb. TpaHcisanms u e€ sranbl. Yyactue tpaHcnoptasix PHK B
O6uocunTese Oenka. YciaoBus OuocuHTes3a Oenka. KoaupoBanue aMMHOKHUCIOT.
Poxw pubocom B OuocuHTe3e Oemka.

Opranu3zaiusi reHomMa y IpoKapuoT U 3yKapuoT. Peryssius akTUBHOCTU F€HOB
y npokapuot. ['unoresa onepona (®. XKakoo, XK. Mano). Perymsiims oOMeHHBIX
IpoueccoB B KkieTke. KiieTounslil romeocTas.

Bupycel — HexsieTouHble (OPMBI XKHU3HU U OOIUraTHble napasurbl. CTpoeHue
IIPOCTBIX U CIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHsie 3a00sieBaHus yenoBeka, KUBOTHBIX, pactenuid. CITM/], COVID-19,

COMaJIbHBIC 1 MCIUITNHCKHUC l'IpO6J'ICMBI

2.6

Knerounslii 1uki, ero mnepuoiasl u  peryisuus. Murepdaza u  MuUTO3.
OcobeHHOCTH TPOLIECcCOB, MpOTeKaroIuX B UHTepdase. [ToaroToBka KieTku
nenenuto. [IpecuHTeTHYecKuit  (MMOCTMUTOTHYECKUN), CHHTETHYECKHUN W
MOCTCUHTETUYECKUH (TPEMUTOTUIECKUIN ) IEPHOIbI HHTEP(Da3bI.

Matpuunsiii cunte3 JHK — perummkanms. Ilpunnunsr perumxanum JHK:
KOMIUIEMEHTAPHOCTh, TIOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIIAPAJUICIBHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U TelioMepa3a. XPOMOCOMHBINH HAa0Op KIETKH — KapuOTHM. JIUTUIOMIHBIN |
rarIouAHbIM  Habopbl XpomocoM. ['omosnoruuynble XpoMocombl. [lonoBeie
XPOMOCOMBI.

Jenenue kinetku — MuTo3. CTaguu MUTO3a U MIPOUCXOJSIINE B HUX MPOIIECCHI.
Tuner muto3a. Kaprokunes n nuTokuHe3. buosornueckoe 3Ha4€HHE MHUTO3A.
Perynsuus mMuTOTMYECKOro LHMKIA KIeTKU. lIporpammupyemas KieTodHas
rubesb — anomnTo3.

(DYHKHI/IOHaJ'H)HaSI I'€HOMHKa

OpranusMm Kak Onoyiornyeckas cuctemMa

3.1

OAHOKJIETOYHbIE,  KOJIOHUAJIbHBIE,  MHOTOKJIETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBbIE OpPraHU3MBI.

@®opMbl pa3MHOXKEHHSI OpraHM3MOB: Oecrosioe (BKIJIIOYas BETreTaTWBHOE) U
nojoBoe. Buasl Oecrionoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIIALMA,
¢dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBble KieTku, win TameThl. Meito3. Craauu




Mmeno3a. [loBenenne xpomocoM B Meiose. Kpoccunrosep. buonornueckmii
CMBICJI M€103a U MOJIOBOIO mpouecca. Meno3 U ero MeCTO B JKU3HEHHOM LIUKIIE
OpPraHHU3MOB.

[IpenzaponpimeBoe pasputue. ['ameroreHe3 y KuUBOTHbBIX. [10J0OBBIE KEE3bl.
OOpa3oBaHne ¥ pa3BUTHE TOJOBBIX KiIeTOK. CrepmMaToreHe3 M OOTEHE3.
CtpoeHue monoBbIX KIETOK. OIUIOOTBOpPEHHE U 3MOPHUOHATIBHOE pPa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»HO€,  BHYTPCHHEE.
[TapTenorenes.

WupuBuayansHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Cramum sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JArymku). podienue. Tursl apobaenus. OcobeHHoCTH
Apo0JieHUs MIIEKOIUTAIOIIMX. 3apOo/bIIeBble JTUCTKU (TacTpysisiuus). 3akijiajaka
OPraHOB W TKAaHEW W3 3apOABILIEBBIX JMCTKOB. B3amMHOE BIIMSHHE 4YacTeu
Pa3BHBAIOLIETOCS 3apojbllia (SMOpPHOHATIbHAS HMHIYKIUS). 3aKiaika IUIaHa
CTPOEHHUS KUBOTHOIO KaK PE3yJbTaT UEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMUHBIX (AKTOPOB OKpYXKaroLleh
cpeabl.

Poct u pasButue xuBOTHBIX. [locTamOpmoHanbHbIA mepuoa. lIpsmoe u
HernpsiMoe pasButue. Pa3zButue ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOnornueckoe 3HaueHHE NPSAMOIO M HENPSIMOTrO
pa3BUTHSA, UX PACHPOCTpaHEHUE B mpupoje. Tunel pocta KUBOTHBIX. DaKTOPHI
pEryJsIIMM  pOCTa JKUBOTHBIX M dYenoBeka. Craguu NOCTIMOpPHOHAIBHOTO
pa3BUTHs y )KUBOTHBIX U 4esloBeKa. Ileproabl oHTOreHe3a yeoBexa.
Pasmuoxenne u pasButue pacreHuid. ['ameroputr u cropodur. Meito3 B
KU3HCHHOM TIMKJe pacTeHuid. (OOpa3oBaHue crop B Mpolecce Menosa.
I'amerorenes y pacreHuidl. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTEIbHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y 1IBETKOBBIX pacTeHUi. OOpa3oBaHue
U pa3BUTHE CeMeHH. MexaHM3Mbl pEryJisilud OHTOI€HEe3a Yy DPACTEHUH W

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W PpPa3BUTHA TCHCTHKM KaK HaAyKH. OCHOBHBIE
TCHETHYCCKHE IMOHATUS M CHUMBOJEL [ OMOJIOTHYHBIC XpOMOCOMBI, AJIJICIIbHBIC

ICHBl, aJIbTEPHATUBHBIC NPU3HAKH, JOMMHAHTHBIM U PELECCUBHBINA IIPU3HAK,

32 TOMO3HUI0Ta, TE€TEPO3UroTa, YHUCTas JIMHWUS, TUOPHABI, TCHOTHII, (PEHOTHII.
OcHOBHBIE METOABl TEHETUKH: THOPUIIOJIOTHYECKUN, IUTOJIOTHYCCKUN,
MOJIEKYJIAPHO-T€HETUYECKUI
MounoruOpunnoe ckpemuBanue. llepBbiii  3akoH MeHzaens —  3aKkoH

13 eAMHOoOOpa3usi THOPHIIOB TEPBOrO TMOKOJEHUs. [IpaBUIO JOMHHHUPOBAHHS.

BTOpOfI 3aKOH MeHpensa — 3aKoH paciCIJICHUA ITPU3HAKOB. I_II/ITOJIOFI/I‘-IGCKI/IG

OCHOBBI MOHOFI/I6pI/I,Z[HOFO CKpCIIUBaHUs. I'mmoTe3a 4nuCTOTHI TaMET.




AHanuzupytolee ckpemyBanue. [IpoMexyTouHbIl XapakTep HaciaeAO0BaHUS.
Pacuennenue npu3HakoB U HENIOJIHOM JOMUHUPOBAHUHU.

JlurnOpuHoe ckpemuBanue. Tpetuil 3akoH MeHzens — 3aKOH HEe3aBUCUMOTO
HaclleIoBaHusl ~ Npu3HakoB.  lluTonmorumueckue  OCHOBBI — AUTHMOPHIHOIO
CKpELIUBaHUs.

CuerienHoe HacnenoBaHue npusHakoB. PaGoter T. Moprana. CueruieHHOE
HACJIEJOBaHUE I'€HOB, HApPYILIEHHUE CLEIJICHUS MEXIY reHamMu. XpOMOCOMHAs
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka nona. XpOMOCOMHBIM MEXaHU3M ONpEENICHUs Mojla. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U TeTeporaMeTHbIi Moil. ['enernyeckas
CTPYKTypa IOJOBBIX XpomocoMm. HacienoBanue NpHU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak nenmoctHas cucrema. [meloTponus — MHOXKECTBEHHOE JICMCTBUE
reHa. MHOXeCTBEHHBIM ayenu3M. B3auMoAeiCcTBUE HEAUICNIBHBIX T'€HOB.

Kommnemenrapaocts. Onucrtas. [lomumepust

3.4

B3aumoneiictBie TeHOTHNAa ©  cpeAbl Mpu  (GOpMUPOBaHUU  (PEHOTHMA.
N3meHunBOCTh NpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKKU. Buibl
W3MEHYMBOCTH: HEHACTICICTBEHHAS U HACJIC/ICTBECHHASI.

MomudukanmonHas ~ M3MEHYMBOCTh. Pomb  cpensl B (pOPMUPOBAHUU
MoIU(HUKAIMOHHON M3MeHunBOocTH. Hopma peakiuu mpusHaka. BapuanmoHHBIH
psn u BapuanmonHasi kpuBasi (B. HMoranmncen). CpoiicTBa MoauduKanMoOHHON
W3MEHYHUBOCTH.

['enotunuyeckass n3MeHYMBOCTb. (CBOMCTBA T€HOTUIIMYECKOM H3MEHUYUBOCTH.
Bupl reHOTUNTMUECKON M3MEHUYMBOCTH: KOMOMHATUBHASL, MyTAI[HIOHHASI.
KomOnHaTtuBHAasT W3MEHYMBOCTh. Mei03 © TIOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOW H3MEHUYMBOCTH B CO3/IAHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpe/eiax OAHOro BU/A.

MyTaimoHHas ”3BMEHYUBOCTb. BBl MyTallMii: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrioHTaHHBIE M MHOYLMPOBAaHHBIE MYyTallMU. SIepHBIE M LUTOILIA3MaTHYECKHUE
MyTtaimu. CoOMaTHYeCKWE M TIOJIOBbIE MyTaluu. [IpudMHBI BO3HUKHOBEHHS
MyTauuid. MyTareHsl W WX BIMSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOI'O IpPOLECCa. 3aKOH T'OMOJIOTMYECKUX PSAOB B HACJIEICTBEHHOM
m3menuuBoctu  (H.M.  BaBunoB).  BHesnepHass  M3MEHYMBOCTH U

HaCJICACTBECHHOCTD

3.5

Kapuotun wyenoBeka. MexayHapoaHass TporpamMma HCCIIEIOBaHHUS TEHOMa
yesoBeka. MeTroabpl  M3yYeHHs TEHETHKM 4YeJIOBEeKa: TIeHeaJoTHYecKHi,
ONM3HEIIOBBIIA, LHUTOT€HETUYECKUH, MONYJIALIMOHHO-CTaTUCTUYECKUH,

MOJ'ICKy.]'IprHO-FGHCTH‘IGCKI/Iﬁ. COBpeMCHHOC OIpCACIICHUC I'C€HOTHIIA:




MOJHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YHCIIE C TOMOIIBIO
[1I[P-anamu3a. HacnencrBeHHsle 3a00jIcBaHHsS  4eIoBeKa. [ CHHbIE U
XpOMOCOMHBIC  OOJIe3HM  YeJoBeka.  bonesHum ¢ HaACJIEICTBEHHOU
MPEAPACTIOTIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKH B IPEAOTBPALLICHUN

U JJEUEHNH T€HETHUECKUX 3a00eBannii ueaoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanust U ceyekuusl. 3apoKACHUE CENEeKIMU M JIOMECTHKAlUU. Y4eHue
H.M. BaBuimoBa 0 IeHTpax MPOHCXOXKICHUS M MHOTo00pasusi KyJbTYpHBIX
pacteHuid. Ponb cenekuuy B CO3JaHMM COPTOB PACTEHHUN M MOPOJ KUBOTHBIX.
Copt, mopojga, mramMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIECACTBCHHOU
m3menunBocty H.M. BaBuiosa, ero 3HaueHue 1St CeIEKIIMOHHOM PaOOTHI.
Mertoapl ceneknMOHHON paboTbl. McKyccTBeHHBIH OTOOp: MAacCOBBIA U
UHIMBUIYaNbHbIH.  DTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnbiTanue
npousBoauTeneil mo nmotoMcTBy. OTOOp MO TEHOTHUITy C IHOMOILBIO OLIEHKH
(deHoTHIIa TOTOMCTBA U OTOOP 110 'eHOTHITy C romotkko aHanusza JHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO/] CEJICKIIMOHHOW paboThl. PamuaimoHHbIH
U XMMHUYECKMH MyTareHe3 KakK HCTOUYHUK MyTalud y KyJbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOTO PENAKTHUPOBAaHUS M  METOJOB
pexomOuHanTHBIX JIHK 17151 moimyyeHust ucxoiHoro Marepuasa Ajis CENeKIUH.
[omyyenune nonmmuonoB. BHyTpruBHIOBas rubpunusaiws. bianzkoponcTBeHHOe
CKpelIvBaHue, WM HHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WM ayTOPUAMHT.
I'ereposuc u ero npuunHel. Mcnons3oBaHue rereposuca B cenekuuu. OtaanéHHas
ruopum3anyst. [Ipeomornenue Oecruionusi MEKBUIIOBBIX THOPHIIOB. JlOCTHIKEHHUS

CCIICKIIUHN paCTeHI/Iﬁ N XXKNBOTHBIX

3.7

OOBEKTBI, UCTIOJIb3yeMbIE€ B OMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPraHM3MBl, MX XapaKTepUCTUKA. TpagulMOHHAas OHOTEXHOJIOTHSL:
xje0oneyeHne, IMOJMYyYEHHE  KHUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTh MHUKPOOMOJOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHMHOKMCIOT UM BUTaMUHOB. VckyccTBeHHOE
OILIOJOTBOPEHUE. PEKOHCTpYKIUA SHUUEKICTOK W KJIOHUPOBAHUE YKUBOTHBIX.
Meton TpaHCIUTaHTAaLMHU SAEP KIIETOK.

XpOMOCOMHass M TeHHas WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 T€HAa H
KoHCTpyupoBanue pekomMOuHaHTHBIX JIHK. JlOoCTHMXKEHHS W TEpPCIEKTUBBI
XPOMOCOMHOW M TEHHOW MHXEHEepHUH. MeIUIMUHCKUE OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKoOro Mupa

4.1

buonoruueckoe  pazHooOpazue  opranu3moB. CoBpeMeHHass  cuUcCTeMa
opranudeckoro mupa. [lpuHnumnel xiraccupukanuu opraHu3mMoB. OCHOBHBIC

CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.




OcoOEHHOCTU CTPOCHHUS U >KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJIECTOYHbIE TPUOBI, OJHOKIJIETOUYHBIE BOJAOPOCIIH, IPYTHe
npoTucThl.  KoJloHMalbHbIE  OpraHu3Mbl.  JIBHOKCHHME  OJHOKJICTOYHBIX
OpPraHU3MOB: aMEOOHTHOE, KTy THKOBOE, PECHUYHOE. 3aIlIUTa Y OJTHOKICTOYHBIX

Opranu3MoB. Pa3npaxuMoCTh y OJTHOKJIIETOYHBIX OPTaHU3MOB. TaKCHCHI

4.2

MHOrokjeTouHble  pacteHus. B3auMoCBSI3p yacTeii  MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPIraHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eauHoe nenoe. TkaHu pacteHuil. TUNBI paCTUTENbHBIX TKAHEH:
oOpasoBaresibHass, IIOKPOBHAs, TNPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.
OcobenHoctu cTpoeHus, (YHKIHA M PACHONOXKEHHS TKaHEH B oOpraHax

pacTeHui
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BereratuBHbIe 1 reHepaTUBHBIE OpraHbl pacTeHUM. OyHKIIMKM OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BuKeHUE MHOTOKJIETOYHBIX PACTEHHI: TPONTU3MBI
u Hactuu. llornmomenue BOABI, YIVIEKHCIOrO Ta3a U MHUHEPAJIbHBIX BELICCTB
pactenusamu. Jpixanue pactennid. Juddysus ra3oB 4epes3 moBepXHOCTh KICTKH.
TpaHncriopTHele cHCTeMbl pacTeHud. Bblienenue y pacreHuid. 3ammura y
MHOT'OKJIETOUYHbIX pacTeHud. Kytukyna. CpencrBa nacCMBHOM M XMMHYECKOM
3amuThl. OUTOHIUBL.

Pa3znpaxxuMocTh M perynauus y opraHu3moB. PasapaxumocTs U perymsanus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOUHBIE JKUBOTHBIE. B3amMOCBA3hp dYacTed MHOTOKJIETOYHOT'O
opranusma. TkaHu, OpraHbl U CUCTEMbI OPIrAaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eguHoe 1enoe. 'omeocTas. TkaHM )KMBOTHBIX U 4esioBeKa. THIbl
JKMBOTHBIX TKaHEW: SNUTEIHAIbHASA, COCIUHUTEIbHAS, MBIIICYHAsl, HEPBHAs.
OcobenHoctu cTpoeHus, (YHKIHHA M PACTONOXKECHHS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIUM OPTaHOB U CUCTEM OPTaHOB.
Onopa TCJia OpFaHI/I3MOB. CKGHQTBI OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
AKUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHU ckesieT. CTpOEHUE U TUIIBI COCIUHEHHUS
KOCTEH.

I[BI/I)KGHI/IC MHOT'OKJICTOYHBIX JKHBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/Ie
IIO3BOHOYHABIX KMBOTHBIX. I[BIX&HI/IC JKNBOTHBIX. KO)KHOG JbIXaHHUC. >Ka6epHOC
M JIErOYHOE IbIXaHHeE.

,HBIX&HI/IG ITIO3BOHOYHBIX »XMUBOTHBIX. 9BOJ’IIOHI/IOHHO€ yCJ'IO)KHeHI/Ie CTpOGHI/IH
JIETKUX ITO3BOHOYHEIX KUBOTHBIX. I[I)IXB,TGJH)HEUI CUCTEMaA YCJIIOBCKA. MeXﬁHI/BM
BEHTWIALIMM JIETKUX Y MNTHUI U MICKONUTAIOUX. TpaHCHOPT BEUIECTB Y
opraHu3MoB. TpaHCIIOPT BEIIECTB y JKMBOTHBIX. KpoBeHOCHas cuctema u eé

opranel. KpoBeHOCHass  cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru




KpOBOOOpaIeHusl. DBOJIIOIMOHHBIC YCJIOKHEHHSI CTPOCHUSI KPOBEHOCHOM
CUCTEMbI TTO3BOHOYHBIX UBOTHBIX. Bhijenenue y opranusmoB. Beigenenue y
KUBOTHBIX. CokpaTuTelbHble Bakyosd. Opranbl BblaesieHUus. CBsI3b MOJOCTH
TeJla ¢ KPOBEHOCHOM U BBIACIIUTEIBHON CUCTEMAaMU. BblielieHne y TO3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX
MIPOU3BOHBIE.

Pa3zapaxkxuMocTs 1 perysisanus y opranu3MoB. PazapaxkxuMocTb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazmpakuMocTh W peryisnuss y MHOTOKJIETOYHBIX
pacteHuil. PocTOBBIE BEIECTBA U MX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas PEryisiiiis Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u €€ oTAenbl. OBOJIIOUUOHHOE YCIO0XHEHUE CTPOCHHUS
HEPBHOUW CHUCTEMBI Y ’KUBOTHBIX.

Pazpabotka anroputMoB u mporpamm s 3¢G¢GeKTUBHONH (DYHKIIMOHAIBHON
aHHOTAIlMd  TE€HOMOB,  TPAHCKPUITOMOB,  MPOTEOMOB,  MeTabOIIOMOB

MHUKPOOPraHu3mMoB, paCTeHHﬁ, JKNBOTHBIX M YCJIOBCKA

OpraHI/ISM YCJIOBCKA U €T0 310POBLE

5.1

OpraHsl ¥ CUCTEMBI OpraHoB 4eoBeka. OTAesbl TOJIOBHOTO MO3I'a [I03BOHOYHBIX
KUBOTHBIX. Peduexc u peduiekropHas nyra. be3ycioBHble M YCIOBHBIE
peduiexcel. 'yMopanbHas peryisuusi U SHIOKPUHHAs CHUCTEMa >KUBOTHBIX W
yesioBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. [leficTBIE TOPMOHOB.
B3auMocBs3p HEpBHOM W SHAOKPUHHOM cucteM. ['mnoranamo-runogusapHas

cuctema. Pednekc u pednexkropHas ayra. besycnoBHbIe U yCIOBHBIE pedIeKCh
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3amuTa opranusma ot 6onesHeil. IMmmyHHas cuctema dyenoBeka. KiieTounslii u
rYMOpaJbHbIH UMMYHUTET. Bpoxn€HHbIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTET. Teopus KJIOHaNbHO-CeNeKTUBHOrO uMmyHurera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOIO MMMYHHTETA B Pa3BUTHUN CUCTEMHBIX 3a00JIeBaHUI
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KpOBeHOCHaﬂ cuctema u eé OpraHbl. Cepﬂue, KPOBCHOCHBIC COCYJblI U KPOBb.

Kpyru kpoBoobOpamenus. Pabora cepaia u e€ perysius
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Ilpixanne yenoBeka. Juddys3us Ta30B  dYepe3 TMOBEPXHOCTh  KIETKH.
JlpIxatenbHasgs cucTeMa 4esoBeka. JlpIxaTenbHash MOBEPXHOCTh. Peryisius

JbIXaHus. JIpIXaTeabHblec 00bEMBI

5.5

[TumeBapurenbHas cucreMa denoBeka. OTAenbl MUIIEBAPUTEIBLHOIO TPaKTa.
[InmeBapurenpHble  Keye3bl.  BHYTPHUIIOIOCTHOE M BHYTPHUKIIETOYHOE

MUIICBApCHUC

5.6

[TokpoBbl M ux mnpousBogHble. Opranbl BblaeneHus. I[louku. CtpoeHue u
bynkmonupoBanue HedpoHa. OunbTpalus, ceKpenns U 00paTHOE BcachbIBaHHE

KaK MEXaHU3MbI pab0Thl OpraHoB BblJeseHus. OOpa3oBaHUE MOYH Y YEJIOBEKa




5.7

I[BI/I)KGHI/IC yeJloBeKa: MbleyHas cucrema. CkelleTHEIC MBIIINBI 1 UX pa60Ta.

CtpoeHnue 1 TUMBI COEAMHEHUS] KOCTEN

Teopust 3Bomtonnu. Pazputre xu3Hu Ha 3emiie

6.1

OpomtonmonHass Teopuss Y. JlapBuna. IlpeamnocbulkM  BO3HMKHOBEHMSI
napsuHHA3Ma. JKu3Hb 1 HayuyHas aearenabHocTh Y. JlapBuHa.

JIBrKy1ue cuibl 3BOIONMK BUAoB 1o Y. JlapBuHY (BBICOKAs HHTEHCHBHOCTb
Pa3MHOXXEHHS OpraHHW3MOB, HAacJEJCTBEHHAas HW3MEHYUBOCTb, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunrernueckoit Teopun 3somonun (CTD). Helttpanbhas Teopus
sBonmtonu. COBpeMEHHas IBOJIFOITMOHHAS OMOJIOTHS. 3HAYECHUE YBOFOIIMOHHOM

Teopur B (POPMUPOBAHUN €CTECCTBCHHO-HAYYHOW KapTHHBI MUPA

6.2

[Tomynsimust kak sJeMeHTapHas eAuHUILA 3BoJoUKU. COBpEMEHHBIE METO/IbI
OLIEHKM T€HETHYECKOI'0 pa3HoOo0pa3usl M CTPYKTYphl momyisuuil. M3meHeHue
reHoQoHAa MOMYJISIIMK KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SIBIIEHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOpHl (ABMDKYIIWE CHJIBI) SBOJIONHMH. MyTallmOHHBIN
nporiecc. KomOuHatmBHas wu3MeHYMBOCTh. [lpeiid reHOB — ciydaiiHble
HEHAlNpaBJIeHHbIE M3MEHEHHUs 4YacTOT ajenedl B mnomymauusax. O¢gekr
ocHoBarens.  Murpamuu.  M3omsauust  nomynsuuil:  reorpaduueckas
(mpocTpaHCcTBEHHas ), OrMooTuYecKas (pernpoayKTHBHA).

EcrecTBennbiii otbé0op — HampaBisommii  Qgakrop sBomouuu. Dopmbl
€CTeCTBEHHOTO O0TOOpa: JBWXKYLIMHA, CTaOMIM3UPYIOIIMH, pa3pbIBarOIIUit
(mu3pyntuBHbI). [TostoBo# 0TOOD.

[IpucnocoOaeHHOCT, ~ OpPraHu3MOB  Kak  pe3yJbTaT  MHUKPO3BOJIOLUU.
Bo3HuKHOBEHHE  NPHUCIOCOONEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobnenuil y opranu3mMoB. OTHOCUTENBHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yJbTaT
MUKpPOABOJIONMH. M3omsimms — kimoueBoil ¢aktop BumooOpasoBanus. [lytu u
CHIOCOOBI BUJI000pa30BaHUS: aJUIONaTPUIECKOE (reorpaguueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHUECKOE), «MTHOBEHHOE»  (TIOJUILIONIU3AITHS,
ruOpuanzanys). JuTeIbHOCTh 3BOTIOUOHHBIX ITPOLECCOB.

MexaHu3mbl OPMHUPOBAHUST OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Posnb 3BOIOIMOHHON OHMOJIOTHU B pa3pabOTKe HAyYHBIX METOI0B COXpaHEHHUs
O6uopazHooOpazus. MUKPOIBOIIOLUS U KOIBOJIIOLUS MAPA3UTOB M UX XO35EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM W CIOCOOBI

00pBObI ¢ Hel

6.3

MGTOI[IJI HU3YyUYCHUA MAKpPO3BOJOIHH. ITaneoHTomOrNUECKUE MCTOJbI U3YYCHUA




sBostonu. Ilepexonupie hopmbl U PUIIOreHETHYECKHUE Pl OPIraHU3MOB.
buoreorpaduueckue MeTo sl n3ydeHus sBostorun. CpaBHeHHE Gopsl U GpayHbI
MaTEepUKOB U OCTpOBOB. buoreorpapudeckue obnactu 3emnn. Buabl-snaeMuku
U PEJIUKTHI.

OMOPHOJIOTHYECKHE M CPAaBHUTEIHHO-MOP(OIOTHIECKHE METOIbl H3Y4EHUS
HBOJIONMH. |'eHeTHYecKre MEXaHU3MBbl IBOJIOIMM OHTOTEHe3a U TOSBJICHHUS
HBOJIIOLIMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OpIaHBI.
Pynumentapaple  opraHbl M aTaBU3MBL. ~ MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  W3YyYeHHUS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METOJIbl TOCTPOCHUS (PMIIOTEHETUYECKHX
JIepEBBEB.

XpPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBONONHMHA. HeoOpaTUMOCTh JBOJFOIHH.

A,Z[aHTI/IBHaH paguanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIIOITUH

6.4

HayuHple THMOTE3bl NPOMCXOXKACHUS >KM3HM Ha 3emse. AOuoreHes u
naHcnepMus.  JloHay4yHble  NpPEACTAaBIEHUS O  3apOXKACHHUU  JKU3HU
(kpeaunonu3M). ['mumoresa MOCTOSHHOTO CaMO3apPOXKACHMSI >KU3HU U €€
onpoepxkenue oneitaMu  @D. Penu, JI. Cnamnanuanm, JI. Ilacrepa.
[TpoucxoxxaeHue KU3HU U acTPOOUOIIOTHSL.

OcHOBHbBIE 3Talbl HeOpraHudeckoi sBomonuu. [InanerapHas (reomorudeckas)
IBOMIONUA. XHWMHYECKash HBOJIONUS. AOHOTEHHBIM CHHTE3 OPraHUYeCKHX
BemectB u3 Heopranmyeckux. Ombeir C. Mwmmepa u I'. FOpu. OOpazoBanue
noauMepoB u3 MoHoMmepoB. KoanepBaTtHast runore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa Jx. XongeitHa, reHetuueckas rumote3a . Mémnepa.
Pu6osumsr (T. Yek) u rumoreza «mupa PHK» Y. I'mnGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKJIETKH.

Hctopus 3emnn n MeTonsl €€ n3ydeHus. VMckonaemble OpraHn4eckue OCTATKH.
I'eoxponomnorust u €€ Meroasl. OTHOCUTENBHAS U a0COMIOTHAS TEOXPOHOIOTHUS.
['eoxpoHonOrMYecKas mKajia: 30HbL, 3Pbl, IEPUOJIBL, STOXH.

Hauanbnsie sTamnbsl oprannyeckoit 3Boonuu. [losiBiieHre n 3BONIOLNS ITEPBBIX
KJIETOK. OBoyouuss MeTabonau3Ma. BO3HHMKHOBEHHME TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OHOIIEHKM Kak aHaJIoOr TNEpBBIX Ha 3emie
coobmectB. CtpomaTonauThl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxnaeHue 3ykapuor (cuMOuoreHes). DBOJIOLUOHHOE NPOUCXOKICHHUE
BUpYycOB. [lpoucxokaeHHEe MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HMKHOBEHHE
OCHOBHBIX TPYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE JTalbl HBOJIOIUU BBICIINX pacTeHUW. OCHOBHBIE apoMOop(o3bI
pacteHuii. Bpixon pacreHuid Ha cymy. IlosiBieHHE CHOpPOBBIX PacTeHUN H

3aBOCBAHNUC HMU CYIIH. CeMcHHEIC pacTCHUA. Hponcxo;x;[eHHe OBCTKOBBIX




pacTeHui.

OCHOBHBIE 3Tamnbl 3BOJNIOUMU KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX
TUnoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJIE. DBOIIOLUS I03BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentwimii. [IponcxoxaeHHe MICKOTHUTAOINX H
ntul. [lpuHnun kimroueBoro apomopgosza. OcBoeHue OECIO3BOHOYHBIMH U
II03BOHOYHBIMHU )KMBOTHBIMU CYILIH.

PasButre xku3HM Ha 3eMiie IO ApaM U NEPUOJAM: apXel, IPOTEPO30ii, aIe0301,
Me30301, KaifHo30M. OOImas XapakTEepUCTHKa KIUMaTa M T'€OJOTHMYECKHX
npoueccoB.  IlosBaeHne M pacuBeT  XapaKTEpPHbIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCJIOBHs U BIMSHUE HA T'a30BbIM cOCTaB aTMOC(EPHI.
MaccoBble BbIMHpAHUS — SKOJOTHYECKHE KpU3HChl mponuioro. IIpuumHbl 1
CIIEICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTHUYECKUM KPU3HC, €TO

0COOEHHOCTH

6.5

Paznensl u 3amaum anTponosoruu. Metoasl aHTpomnosnornd. CTaHOBIEHHE
MPEACTABICHUI O MPOUCXOXKACHUH UeoBeka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CX0AcTBO 4enoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBunerenbcTBa  CXOJACTBA  YEJIOBEKAa €  JKMBOTHBIMU:  CpPaBHUTEJIBHO-
Mopdonoruueckue, IMOPHUOTIOTUYECKHE, (hU3H0IOT0-OMOXUMHIYECKHE,
noBejgeHYeckue. OTnMuUMsg 4YeloBEKa OT JKUBOTHBIX. [IpsAMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBwkyiue cunbl ((akTopbl) aHTPOIOTEHEe3a: OWOJIOTUYECKUE, COIMATbHBIE.
CooTHolIeHre OMOTOTHYECKUX M COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHESE.
OCHOBHBIE CTaJUM AHTPOINOreHe3a. ABCTPAJONMTEKM — JBYHOTHE MPEAKU
monen. YenoBek yMelnbld, MepBbIe W3TOTOBICHHsS Opyauid Tpyzaa. YemoBek
NpSAMOXOIAIIMKA W TEpBBIA BBIXOJ JIoZei 3a mpenensl Adpuxu. Yemosek
reiiens0eprekuii — oOImMi MpeoK HeaHJepTaIbCKOTO YeIOBEKa U ueloBeKa
pasymMHOro. YeynoBeKk HEaHIEPTAIbCKUNM Kak BHJ JIIOACH XOJOJHOrO KiMMara.
UenoBek pa3yMHBII COBPEMEHHOI'O THIIA, JCHUCOBCKHW YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 mipenenamu AQppuku.

DBOJIONHUS COBPEMEHHOT0 4YesnoBeKa. EcCTecTBeHHBbIH OTOOp B MOMYJISIMAX
yenoBeka. MyTalMoHHbIH mpouecc u nonuMopdusm. [lonynsnuoHHbIe BOIHBI,
npeti reHoB, MUTpaus U «3PEHEKT OCHOBATEIISH B TOIYJISIIIASIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckne pacel. [lonarue o pace. bonblmume packl: eBpomneouHas
(eBpasmiickasi), aBCTpaJO-HETpouAHAas (PKBAaTOpHAIbHAs), MOHTOJIOUTHAS
(asmaTcko-aMepuKaHcKas). BpeMs u myTu pacceiieHusi 4ejaoBeKa I10 IIAHETE.

EnuHCcTBO dYemoBeUeCKUX pac. Haqua;I HCECOCTOATCIIBHOCTL  pacu3Ma.




[TprucrocoOaeHHOCTh 4YeIOBEeKa K Pa3HBIM YCJIOBHUSM OKPYJKAIOIMIEH CpEbI.
Bnusinue reorpaduueckoit cpeapl u apeida reHoB Ha MOPQOIOTHIO U

(bPISI/IOJIOFI/IIO YCJIIOBCKaA

OKOCHUCTEMEI U IMpucynmue MM 3aKOHOMEPHOCTHU

7.1

Paszpnens! u 3anaun 3xosorun. CBsA3b IKOJIOTUU C IPYTUMH HAyKaMHu.
Meroasl skomorun. IloneBbie HaOMIOACHUS. DKCIMEPUMEHTHI B SKOJOTHH:
NpUpOJHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMHU. MOHUTOPUHT

OKpYKAIOIIEH CPeJIbl: TOKAIBHBIN, pETMOHANBHBIN U TI00ATBHBIH

7.2

Okonornvyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccudukarms
HKOJIOTHYECKUX (DAaKTOPOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBHUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. HInpenrens, 0. JIu6ux). TonepanTHOCTh. DBpUOHMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue paktopsl. CBeT Kak 3KoJoruyeckuit gpaxtop. [eiicTBue pasHbix
Y4aCTKOB COJIHEYHOI'O CIEKTPa HA OPraHU3Mbl. OKOJIOIMYECKHE TIPYIIIbI
pacTeHMii U KUBOTHBIX 0 OTHOIICHHWIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoInu3M.

Temnepatypa kak »skojoruueckuil ¢akrop. JlelicTBue TeMmepaTypsl Ha
opranu3msl. [IOMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak oskonormdeckuii akrop. Ilpucmocobnenust pacteHuii K
HoJ/IepXKaHuio BogHoro Oananca. Kiaccudukanust pacTeHuid MO0 OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAsA, HA3EMHO-BO3JAYIIHAs, IOYBEHHAs,
rnyOMHHAs TOJANOYBCHHAs, BHYTPUOpPraHW3MeHHas. QDHU3MKO-XMMUYECKHE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHust OpraHu3MoOB K
KU3HU B Pa3HbIX CPEaX.

buonoruueckue putrmbl. BHemnue u BHyTpeHHUE puTMbl. CyTO4HBIE H
roaunyHbie pUuTMBIL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSAM
YCIOBUH KU3HU.

Kuznennsie hopmel oprann3moB. [lonsarue o xuzHeHHOU dopme. Ku3HEeHHBIE
(bopMBI pacTeHuil: JepeBbs, KyCTApHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBBI,
OJHOJIeTHHUE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue dakropbl. Buapl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO03 U ero gopmsl. [lapazutusm, koonepamus, MyTyaiusMm,
KOMMEHCAM3M  (KBapTHpPAHTCTBO,  HaxyjeOHW4ecTBO).  Herpoduueckue

B3auMoJeiicTBus  (Tomuueckue, Qopuueckue, ¢dadbpuyeckue). 3HayCHHE




OMOTUYECKNX B3aMMOACHCTBHIA I CYIISCTBOBAHHS OPraHU3MOB B Cpeic

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTHKU MOmyJsiiuu. [Tomymsiius kak OroIorndeckast
cuctema. Poinb HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB  OCOOCHHOCTEH
OuoN0ruK BUAOB B POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBHI MOIMYJISIIHIA.
OcHOBHBIE TIOKa3aTEeNHM TOMYJISIUNA: YHCICHHOCTh, IJIOTHOCTh, BO3pacTHas U
MOJIOBAsl CTPYKTypa, pOXKAAeMOCTb, MNPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaLus.

DKkoJyiornueckass CTpykTypa mnomyssinud. OneHka YHMCIEHHOCTH IOMYJIALIMH.
JluHaMuyKa MOMYJISITUA U €€ PEerysiiusi. bBHOTHYeCKNI TOTSHITNAN TTOMYJISIINH.
MopenupoBanue AuUHaAMUKH —nonyisiud. KpuBeie pocTa YHCICHHOCTH
nonyyauuu. KpuBble BbDKMBaHUA. Perynsinus Yuca€HHOCTH MOIMYJISIUUNA: POJIb
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpareruu BUJoB (r- u K-cTparerun).

[TonsiTie 00 »SKoNOTMUYECKOW HUIIEe BUAa. MecrtooOuTaHwe. MHOroMepHas
Mozenb skosornyeckor HuimM Jx.M. XatumHcoHa. Pazmepsl 3KOJIOrH4eCKoOu
Humy. [loTeHnmanbHas u peaau30BaHHAS HUILIH.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl M HMX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTHM  TOBEACHUS W MUTPALMA  KUBOTHBIX.

buonornyeckue nHBa3uu JYKCPOAHBIX BUJOB

7.4

CoobmiectBa opranu3zmoB. buoneHo3 u ero crpykrypa. CBs3u Mexmy
opranu3mMamMu B OHOIleHO3e. DKocucTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). OyHKIMOHATBEHBIE OJOKH OPTaHU3MOB B DKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu u ceTH.
AbuoTtnueckue 010ku 3kocucteM. [1ouBbl U uibl B 3kocucteMax. Kpyrosopor
BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TTOKa3aTeNN YKOCUCTEMBI. buoMacca u mpoayKus. DKOJIOTHIECKHe
MUPaMU/IbI YUCEI, OMOMACCHI i SHEPTHH.

HanpaBneHHble 3aKOHOMEPHBIE CMEHbI COOOIIECTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKIECCUM U HMX MPUYUHBL. AHTPONOTCHHbIE BO3JCHCTBUA Ha
cykueccuu. KnmmakcHoe —cooOmectBo.  buopasHooOpaswme ©  TOJNHOTA
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[TpupoaHble 3KOCHCTEMBI. AHTPOINOIE€HHBIE SKOCUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznuuus Mexay aHTpONOT€HHBIMU U IPUPOAHBIMU HIKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. ['oposickas diopa
u ¢ayna. CuHaHTpomm3aiusi Tropojackol ¢ayHel. buonorudeckoe u
XO3AWCTBEHHOE 3HAUEHHE arpO’IKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH

(bOpMI/IPOBaHI/IH OCHOBHBIX BSaHMOHeﬁCTBHﬁ OpTraHu3MOB B OKOCHUCTEMAX.




[Tepenoc sHEprum u BEMECTB MEXKITY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHu3MOB, TOMYJIALMHA H OKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPOIIOT'CHHBIX BOS,HGIZCTBHI‘;I

7.5

buocdepa — oOmernanerapHas oOosouka 3emild, Tl CYIIECTBYeT WIH
cymecTtBoBasia ku3Hb. YueHue B.M. Bepnanckoro o Oumocdepe. Obmactu
6uocdepsl u e€ coctas. Kupoe BemecTBo Ouocdepsl U ero PyHKINH.
3aKOHOMEPHOCTH cyluecTBoBaHUsl Onocdepbl. OcobeHHOCTH OHOChephl Kak
rno0anbHOM  ’KocucTeMbl. JIlMHamMuueckoe paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemiecTB W OHOTC€OXMMHUYECKHE IHMKIBI (yriepoja, a3oTa).
PurmuanoCTS siBIeHMi B Ouocdepe.

3onanpHOCTH Onocdepsl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOWHBIE JIeca, CMEIIaHHbIE U IIUPOKOJUCTBEHHBIE Ji€Ca, CTENH, CABAHHBI,
MYCTBIHU, TPOIHMYECKUE Jieca, BBICOKOTOphbs. Kimmar, pacTUTENbHBIA W
KUBOTHBIH MHP OMOMOB CYIIIH.

CrpykTypa U (QyHKIHS KUBBIX CUCTEM, OLIEHKA MX PECypCHOr0 MOTEHIMANA U

ouochepHbIX PyHKIHIA

7.6

DKOJOTHYeCKHe KPU3KCHI M UX MPUIHHEL. Bo3aelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeapl. OXpaHa Bo3ayXxa. 3arpsi3HEHUE BOJIHOM CPE/bl.
Oxpana BoJIHbIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimnmara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTEIbHBIM M KUBOTHbI Mup. OxpaHa
PacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHILMIBI OXPAHBI PUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mnpuponnbie Ttepputopun (OOIIT).
Boranuueckue caibl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHBIE NPUHLMIBI YCTOMYMBOTO PA3BUTHUSL YEJIIOBEUECTBA U MPHUPOBI.
PanmonansHoe  MpUPOIOIONB30BAHME U COXpaHEHHE  OHOJIOTUYECKOTO

pazHooOpa3us 3emin
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